I N OVS N CE FORWARD, ALWAYS PROGRESSING

| INOVANCE

—

i xK‘EEEEEJ.I

C

Medium-Sizead
PLC Programming Software

User Guide

® @ & ® @ 7>

Industrial Intelligent New Energy Industrial Rail
Automation Elevator Vehicle Robot Transit Data code 19010980 B06




Preface

Preface

Introduction

This guide covers medium-sized programmable logic controllers (PLCs) of Inovance, including the AM,
AC, and AP series. This guide introduces network configuration, programming environment,
programming languages, program diagnosis, and other information for programming the medium-
sized PLCs in InoProShop.

More Documents

Data Code Doc Name Description
Medium-Sized PLC Describes the composition of the PLC motion control system,
19012378 Programming Guide (Motion | mechanism of the motion control program, MC instructions,
Control) and simulation and debugging related operations.
Medium-Sized PLC
19012377 u . 'z . Describes basic instructions of medium-sized PLCs.
Instruction Guide
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Date Version Description
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Access to the Guide

This guide is not delivered with the product. You can obtain the PDF version in the following way:

o Visit www.inovance.com, go to "Support" > "Download", search by keyword, and then download
the PDF file.
e Scan the QR code on the product with your smart phone.

Warranty

For faults and damage incurred during normal use in the warranty period, Inovance provides free
repair service. (For details of the warranty period, see the purchase order.) A maintenance fee will be
charged out of the warranty period.

Even in the warranty period, a maintenance fee will be charged for repair of the following damage:

e Damage caused by operations not following the instructions in the guide

e Damage caused by fire, flood, or abnormal voltage

e Damage caused by unintended use of the product

e Damage caused by use beyond the specified scope of application of the product

e Damage or secondary damage caused by force majeure (natural disaster, earthquake, and lightning
strike)

The maintenance fee will be charged according to the latest Price List of Inovance if not otherwise
agreed upon.

For details, see the Product Warranty Card.
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Product Information

1.1

1.1.1

Product Information

Overview

Product Information

Inovance medium-sized programmable logic controllers ("medium-sized PLCs"), including the AM, AC,

and AP series, provide intelligent automation solutions for users. These PLCs use the IEC61131-3

programming language and support programming languages of the PLCopen standard.

The AM400 and AM600 series are installed on racks, with each rack supporting 16 local expansion
modules and also remote expansion modules through multiple industrial field buses such as
PROFIBUS-DP, EtherCAT, and CANopen. The AM600 local expansion modules, that is, I/O modules,
are connected through the internal bus protocol, including digital input (DI), digital output (DO),
analog input (Al), analog output (AO), and temperature modules. The AM600 provides the following
functions: high-performance motion control function through the EtherCAT bus; single-axis
acceleration/deceleration control, electronic gear, electronic cam, and basic single-axis positioning
with the maximum frequency of 200 kHz through the high-speed 1/0; and communication functions
through the RS485, Ethernet, and USB ports.

The AM300 and AM500 series are Inovance standard medium-sized PLCs of the new generation.
They support multiple communication protocols, including EtherCAT (supported by AM500 only),
EtherNet/IP, OPC UA, Modbus TCP (supporting two IP addresses in the same network segment),
TCP/IP, RS485 (extensible to 3 ports at most), and CAN bus.

The AC series adopt the booksize structure and support multiple communication protocols such as
EtherCAT, EtherNet/IP, OPC UA, Modbus TCP/RTU, UDP, and Socket, meeting various application
requirements of users. Among the AC series, the ACT00 supports motion control of up to 32 axes in
1 ms, while the AC800 supports motion control of up to 256 axes in 4 ms. The AP700 series
intelligent mechanical controller, developed on the Intel Atom processor hardware platform, is a
high-performance multi-axis motion controller in compliance with the PLCopen specifications. With
the high-speed EtherCAT bus, it can implement multi-axis servo control. Its 15-inch industrial-class
TFT touchscreen facilitates input of control instructions and operation control programs and
display of internal data. These features make the AP700 suitable for control of high-speed
production equipment and large equipment in advanced manufacturing, especially intelligent
equipment like machine tools.

The AM780-N is a medium-sized PLC with wide-temperature characteristics. It has a small size and
compact structure. It is convenient to disassemble, wire, and extend, highly resistant to vibration
and interference, quick in 1/O control and refreshing, and highly reliable. It is widely used in wind
power, metallurgy, outdoor power station, and mine industries.

The medium-sized PLCs have the following features:

Multiple motion control functions: bus motion control and pulse motion control

Abundant I/O channels, up to ten thousand channels

Large program capacity and data storage

Fast instruction execution speed

Various high-end field buses including EtherCAT, CANopen, EtherNet/IP, and PROFIBUS-DP
Easy-to-use software, meeting various application requirements of users

-11-



Product Information

e Online debugging mode

e Online editing mode

The following table lists the CPU module types and their function differences of medium-sized PLCs.

Table 1-1 Functional characteristics of different CPU module types

Number
of Local | Program Data Data Stored
. Soft Output
Product Model[Note 11 Expan Storage Storage at Power Motion Control Axes High-Speed I/0 . -
ement ype
sion Space Space Failure
Modules
4 servo axes, 4 16inputs and 8
AM401-CPU1608TP 8 10 MB 20 MB 480 KB . v Source
positioning axes outputs
8 servo axes, 4 16inputs and 8
AM402-CPU1608TP 8 10 MB 20 MB 480 KB L v Source
positioning axes outputs
4 servo axes, 4 16inputs and 8 SINK
AM401-CPU1608TN 8 10 MB 20 MB 480 KB . v
positioning axes outputs output
8 servo axes, 4 16inputs and 8 SINK
AM402-CPU1608TN 8 10 MB 20 MB 480 KB . v
positioning axes outputs output
16 servo axes, 4 16 inputs and 8 SINK
AM403-CPU1608TN 16 10 MB 20 MB 480 KB . v
positioning axes outputs output
Max. 32 (recommended: 16 inputs and 8
AM600-CPU1608TP 16 10 MB 20 MB 480 KB v Source
no more than 20) outputs
Max. 32 (recommended: 16 inputs and 8 SINK
AM600-CPU1608TN 16 10 MB 20 MB 480 KB v
no more than 20) outputs output
16 inputs and 8
AM610-CPU1608TP 16 10 MB 20 MB 480 KB X v Source
outputs
5MB
AC801-0221-UORO X 128 MB 128 MB | (external UPS 48 X X X
required)
5MB
AC802-0222-UOR0 X 128 MB 128 MB | (external UPS 128 X X X
required)
5MB
AC810-0122-UORO X 128 MB 128 MB | (external UPS 256 X X X
required)
5MB
AC812-0322-UORO X 128 MB | 128 MB | (external UPS 256 X X X
required)
5MB
AP702-0221-UORO X 128 MB 128 MB | (external UPS 48 X X X
required)
5MB
AP703-0221-UORO X 128 MB 128 MB | (external UPS 48 X X X
required)
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Number
of Local | Program Data Data Stored
. Soft Output
Product Model™°¢ 4 | Expan Storage | Storage at Power Motion Control Axes High-Speed 1/0 l =
ement ype
sion Space Space Failure
Modules
5MB
AP705-LMNote 2] X 128 MB | 128 MB | (external UPS 48 X X X
required)
5 MB,
retentive at .
) 8 inputs and 4
ACT703 X 128 MB 128 MB | power failure, 32 X SINK
outputs
no external
UPS required
5 MB,
retentive at )
. 8inputs and 4
ACT702 X 128 MB | 128 MB | power failure, 16 X SINK
outputs
no external
UPS required
8 inputs and 8
AM320-0808TN 16 10 MB 20 MB 512 KB X X SINK
outputs
8 inputs and 8
AM521-0808TN 16 10 MB 20 MB 512 KB 8 X SINK
outputs
8 inputs and 8
AM522-0808TN 16 10 MB 20 MB 512 KB 16 X SINK
outputs
8 inputs and 8
AM523-0808TN 16 10 MB 20 MB 512 KB 32 X SINK
outputs
5MB,
retentive at
AMT780-N 32 128 MB 128 MB | power failure, 32 X v X
no external
UPS required
Table 1-2 Communication characteristics of the CPU module
Communication
Product Model(Nete 1] CANopen/ Modbus (Serial
EtherCAT PROFIBUS-DP Modbus TCP Ethernet/IP
CANlink Port)
1 (each 1

AM401-CPU1608TP

1 (each supports up to
128 slaves)

supports up to

63 slaves)

1 (each supports

up to 63 slaves)

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

AM402-CPU1608TP

1 (each supports up to
128 slaves)

1 (each
supports up to

63 slaves)

1 (each supports

up to 63 slaves)

1

(each supports up

to 31 slaves)

1 (each supports up
to 64 slaves)

AM401-CPU1608TN

1 (each supports up to
128 slaves)

1 (each
supports up to

63 slaves)

1 (each supports

up to 63 slaves)

1

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)
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Product ModelNote 1]

Communication

CANopen/ Modbus (Serial
EtherCAT PROFIBUS-DP . Modbus TCP Ethernet/IP
CANlink Port)
1 (each 1
AMA02-CPULE0STN 1 (each supports up to " ‘ 1 (each supports 1 (each supports up
- X supports up to
128 slaves) PP P up to 63 slaves) (each supports up to 64 slaves)
63 slaves) to 31 slaves)
1 (each 1
AMA03.CPUL60STN 1 (each supports up to N ‘ 2 (each supports up | 1 (each supports up
- X supports up to
128 slaves) PP P (each supports to 31 slaves) to 64 slaves)
63 slaves) up to 63 slaves)
1 (each 2
AMG00-CPUL60STP 1 (each supports up to " ; 1 (each supports 1 (each supports up
- X supports up to
128 slaves) PP P up to 63 slaves) (each supports up to 64 slaves)
63 slaves) to 31 slaves)
1 (each 2
AME00-CPULE0STN 1 (each supports up to . . 1 (each supports 1 (each supports up
- X supports up to
128 slaves) PP P up to 63 slaves) (each supports up to 64 slaves)
63 slaves) to 31 slaves)
1 (each 2

AM610-CPU1608TP

supports up

to 124 slaves)

1 (each supports

up to 63 slaves)

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

AC801-0221-UOR0O

1 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

AC802-0222-UOR0O

2 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

AC810-0122-UOR0O

2 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

AC812-0322-UOR0O

2 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

APT702-0221-UORO

1 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up
to 64 slaves)

AP703-0221-UORO

1 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

AP705-LMMNote 2]

1 (each supports up to

128 slaves)

2 (each supports
up to 128 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up

to 64 slaves)

ACT03

1 (each supports up to

128 slaves)

2 (each supports

up to 63 slaves)

2

(each supports up

to 31 slaves)

1 (each supports up
to 64 slaves)
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supports up to

expansion cards)

Communication
Product ModelNote 1] CANopen/ Modbus (Serial
EtherCAT PROFIBUS-DP . Modbus TCP Ethernet/IP
CANlink Port)
2
ACTO2 1 (each supports up to 2 (each supports 1 (each supports up
X X
128 slaves) up to 63 slaves) (each supports up to 64 slaves)
to 31 slaves)
2 (when servin
( N & 2 (when serving as
as the master, Up to 3 channels (1 the master, each
1 (each each supports up onboard and 2
to 63 slaves;
AM320-0808TN X X

supports up to 16

h . slaves; when serving
when serving as
30 slaves) the slave eagch (each supports up as the slave, each
to 31 slaves) supports up to 16
supports up to masters)
16 masters)
2 (when servin
N & 2 (when serving as
as the master, Upto3channels (1 | the master, each
each supports u
1 (each . . 1 (each ) 63p’l) P onboard and 2 supports up to 16
each supports up to 0 63 slaves; . ]
AM521-0808TN X supports up to _ expansion cards) | slaves; when serving
127 slaves) when serving as
30 slaves) the slave. each (each supports up as the slave, each
’ to 31 slaves) supports up to 16
supports up to masters)
16 masters)
2 (when servin
& 2 (when serving as
as the master, Up to 3 channels (1 the master, each
each supports u
! (each . . 1 (each ; 63pr P onboard and 2 supports up to 16
each supports up to 0 63 slaves; . )
AM522-0808TN supports up to ) expansion cards) | slaves; when serving
127 slaves) when serving as
30 slaves) the slave. each (each supports up as the slave, each
to 31 slaves) supports up to 16
supports up to masters)
16 masters)
2 (when servin
h & 2 (when serving as
as the master, Up to 3 channels (1 the master, each
each supports up
1 (each
1 (each supports up to
AM523-0808TN

onboard and 2

supports up to 16
to 63 slaves; . )
supports up to ) expansion cards) | slaves; when serving
127 slaves) 306l ) when serving as the sl h
slaves as the slave, eac
the slave, each (each supports up
to 31 slaves) supports up to 16
supports up to masters)
16 masters)
2 (when servin
( & | Upto9 channels (1 2 (when serving as
as the master,
onboard and 8 the master, each
each supports up
1 (each 1 (each
each supports up to
AMT780-N PP P

X
128 slaves)

supports up to

8 slaves)

to 63 slaves;

16 masters)

when serving as
the slave, each

supports up to

expansion cards (4
GL20-25485-N

modules))

(each supports up

to 31 slaves)

supports up to 32
slaves; when serving
as the slave, each
supports up to 64

masters)

-15-



Product Information

Note

o [Note 1]: 1) The number of the power module and stopper plate are not included. 2) The AM610-CPU1608TP is no
longer maintained.
o [Note 2]: The AP705-LM is used for generic machine tools.

1.1.2 Product Configuration and Module Description

Inovance provides a rich range of medium-sized PLCs for users to select the required product
configuration according to the applications. Take the AM600 series PLC as an example. The AM600
includes two structures: AM600-CPU1608TP (EtherCAT+CANopen) and AM610-CPU1608TP (PROFIBUS-
DP). The following are the typical system integration diagrams of the two structures.
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Expansion Expansion
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Figure 1-1 AM600-CPU1608TP typical system integration diagram
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Expansion Expansion
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Figure 1-2 AM610-CPU1608TP typical system integration diagram

Note

The AM610-CPU1608TP and AM600-RTU-DP modules are no longer maintained.

The AM600 modules are classified into the power module, CPU module, remote communication

modules, and local expansion modules based on functions, as described in the following table.

Ordering Code Model [Note]

Category Description

01440010 AM600-PS2

Power module 220V voltage input, 24 V/2 A output

01440028 AM401-CPU1608TP

1 x RS485, 1 x CANopen/CANLlink, 1 x LAN
4-axis motion control, EtherCAT

CPU module Built-in 16 high-speed inputs and 8 high-speed
outputs

Source output

01440029 AM402-CPU1608TP

1 x RS485, 1 x CANopen/CANlink, 1 x LAN
8-axis motion control, EtherCAT

CPU module Built-in 16 high-speed inputs and 8 high-speed
outputs

Source output
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Ordering Code

Model [Note]

Category

Description

01440032

AM401-CPU1608TN

CPU module

1 x RS485, 1 x CANopen/CANLlink, 1 x LAN
4-axis motion control, EtherCAT

Built-in 16 high-speed inputs and 8 high-speed
outputs SINK output

01440031

AM402-CPU1608TN

01440126

AM403-CPU1608TN

01440014

AM600-CPU1608TP

01440016

AM610-CPU1608TP

CPU module

1 x RS485, 1 x CANopen/CANlink, 1 x LAN
8-axis motion control, EtherCAT

Built-in 16 high-speed inputs and 8 high-speed
outputs

SINK output

2 x RS485, 1 x CANopen/CANlink, 1 x LAN
16-axis motion control, EtherCAT

Built-in 16 high-speed inputs and 8 high-speed
outputs

SINK output

2 x RS485, 1 x CANopen/CANlink, 1 x LAN
Basic motion control, EtherCAT

Built-in 16 high-speed inputs and 8 high-speed
outputs

Source output

2 x RS485, 1 x LAN
Basic motion control, PROFIBUS-DP

Built-in 16 high-speed inputs and 8 high-speed
outputs

Source output

01440143

AC812-0322-UORO

01440038

AC810-0122-UORO

01440101

01440103

AC802-0222-UORO

AC801-0221-UORO

Booksize controller

2 x USB2.0,2 x USB3.0
1 x RS485/RS232, 4 x LAN
Motion control of up to 256 axes, EtherCAT

Multifunctional expansion slot, built-in Mini-PCIE
expansion slot

2x USB2.0,2 x USB3.0
1 x RS485/RS232, 4 x LAN
Motion control of up to 128 axes, EtherCAT

Multifunctional expansion slot, built-in Mini-PCIE
expansion slot

2 x USB2.0,2 x USB3.0
1 x RS485/RS232, Ethernet
Motion control of up to 48 axes, EtherCAT

Built-in Mini-PCIE expansion slot

01440066

GL10-1600END

DI module

16-point DI module, 24 VDC input (source/SINK)

01440081

GL10-0016ER

01440069

GL10-0016ETP

01440067

GL10-0016ETN

DO module

16-point DO module, relay output

16-point DO module, transistor output (source)

16-point DO module, transistor output (SINK)

01440080

GL10-4AD

Al module

4-channel AD module, voltage/current analog
input
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Ordering Code Model [Note] Category Description
4-channel DA module, voltage/current analog
01440071 GL10-4DA AO module
output
01440082 GL10-0032ETN DO module 32-point DO module, transistor output (SINK)
01440066 GL10-3200END DI module 32-point DI module, 24 VDC input (source/SINK)
Differential output 2—cha.nnfel high-speed differential output pulse
01440121 GL10-2PH positioning module, output frequency 1 MHz, 8-
pulse module .
channel general inputs
Local pulse s
01440129 GL10-4PM e 4-channel pulse positioning output
positioning module
4-channel thermal resistor temperature collection,
01440075 GL10-4PT Temperature module . . .
supporting a variety of thermal resistors
4-channel thermocouple temperature collection,
01440078 GL10-4TC Temperature module . .
supporting a variety of thermocouples
8-channel thermocouple temperature collection,
01440070 GL10-8TC Temperature module . .
supporting a variety of thermocouples
01440074 | GL10-PS2 Power module 220V voltage input, 24 V/2 A output
8-point DOs, t ist tput (SINK); 8 DI
01440077 | GR10-0808ETNE EtherCAT slave 1/O point DOs, transistor output (SINK); 8 Dis
module (source)
16-point DOs, transistor output (SINK); 16 Dls
01440255 | GR10-1616ETNE EtherCAT slave 1/0 pol » transistor output (SINK);
module (source)
EtherCAT slave .
01440252 GR10-4PME s 4-channel positioning module of EtherCAT slave
positioning module
EtherCAT sl
01440279 GR10-2HCE er save 2-channel counter module of EtherCAT slave
counter module
01440058 GR10-4ADE Al module 4-channel Al module of EtherCAT slave
01440060 GR10-4DAE AO module 4-channel AO module of EtherCAT slave
01440123 GR10-4TCS-PID (out | Temperature control | 4-channel thermocouple (TC) temperature
of production) module detection module
T 8-channel thermocouple temperature collection,
01440059 | GR10-8TCE emperature . pcoupre Femp
detection module supporting a variety of thermocouples
01440127 GR10-8PBE EtherCAT slave probe 8—chann§l EtherCAT slave probe module of the
module GR10 series
Differential output 2-channel high-speed differential output pulses,
01440256 GR10-2PHE . .
pulse module supporting 8 inputs
01440135 | GR10-EC-6SW 6-channel EtherCAT | 1 ) b i1arCAT input, 5 x EtherCAT outputs
branch module
01440177 GRI0-L616ERE-BD Expansion board GR10 series programmable controller 16-channel
i i P input and 16-channel output EtherCAT slave board
01440012 AMG00-RTU-DP DP communication PROFIBUS-DP protocol communication interface
module module
EtherCAT EtherCAT protocol communication interface
01440073 GL10-RTU-ECTA communication P
module
module
EtherCAT s
01440013 AMG0O-RTU-ECTA communication EtherCAT protocol communication interface
module
module
CANopen CANopen protocol communication interface
01440083 | GL10-RTU-COP communication penp unicationt
module
module
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1.1.3

Note

The expansion module of the AM600 series has been upgraded to the expansion module of the GL10/GR10 series,
and the modules are compatible with each other. The AM610-CPU1608TP and AM600-RTU-DP modules are no longer
maintained.

System Application Process

The system application process of medium-sized PLCs is shown in the following figure. For module
installation and wiring, see the AM600 Series PLC Hardware Guide and AC810 Series PLC Hardware
Guide.

Module installation
Install the power, CPU, remote communication,
and expansion modules.

Wire the power module.
Wire the CPU, remote communication, and
expansion modules.

System power switch-on
Check that the power wiring is correct, the power
voltage meets the specification, and the CPU
module is in the STOP state. Then, switch on the
power.

PC connection

Connect the CPU module to a PC with the
programming tool installed.

For how to install the
programming tool, see
section 1.2 in this guide.

Program and parameter
writing to the CPU module
Write the program created with the programming
tool and relevant parameters to the CPU module.

Debugging
Check that the LED of the CPU module and the
ERR, SF, and BF indicators of other modules are
off.

If any of them is on or blinking, locate the error
with the programming tool. )

Program running

Set the CPU module to the RUN state and check
that the RUN indicators of other modules are on.

e D)

Figure 1-3 Basic application flowchart of medium-sized PLCs
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1.2

1.2.1

1.2.2

Overview of InoProShop

Brief Introduction

InoProShop is a programming configuration software for medium-sized PLCs. Developed based on
CODESYS V3 (shorted as "CODESYS"), InoProShop provides a complete configuration, programming,
debugging, and monitoring environment for medium-sized PLCs with flexible processing on IEC
languages.

InoProShop is used to manage projects and devices, and supports the following configurations on
medium-sized PLCs:

e CPU configuration

e 1/0 module configuration
e EtherCAT bus

e PROFIBUS-DP bus

e CANopen/CANlink bus

e Modbus/Modbus TCP bus
e EtherNet/IP bus

e High-speed /O

Besides programming, downloading, and debugging, this software also provides the following
functions:

e Standard programming (IEC 61131-3 compliant)
The software supports multiple programming languages, including structured text (ST), ladder
diagram (LD), sequential function chart (SFC), and continuous function chart (CFC) of IEC61131-3
extended programming language.

e Flexible function block (FB) library
The software supports full FB library and user-defined library.

e Offline simulation
Users can complete program debugging simulation without connecting the PLC hardware.

e Intelligent error locating
The software quickly locates errors during pre-programming and programming and provides
diagnostics and logs.

o Sampling tracking
The software can establish the timing diagram of process variables.
Connection Between InoProShop and Hardware

Connect the programming device to the PLC through Ethernet (such as a hub or switch) or USB, write a
user program in the InoProShop, and download the program to the PLC to monitor the program and
control the PLC.
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=

Ethernet or USB cable

Figure 1-4 Connection between InoProShop and hardware

1.2.3 Acquisition and Installation of the Software

Software Acquisition

Inovance InoProShop is available for free. You can obtain the installation file and related reference

using the following methods:

e Obtain a CD copy of the installation files from any Inovance distributor.
e Download the software installation package for free on the "Service" and "Support > Downloads"

page at www.inovance.com.

As Inovance constantly improves its products and documentation, it is recommended that you update
your software versions and consult the latest reference materials when needed to facilitate your

application design.

Installation Environment Requirements

Prepare a desktop or portable PC meeting the following requirements:

e OS:Windows 7 or 10, 64-bit recommended
e Memory: 4 GB or above

e Space: anidle hard drive space of 5 GB or above

Connect the PC and the medium-sized PLC in the following way:

Connection Mode

Cables Required

Description

LAN network cable
(recommended)

An idle LAN network port in the
local network and a network

Long distance connection between the PC and
the medium-sized PLC is supported. For
example, you can program a medium-sized PLC

PLC must be a Mini-USB
connector.

cable which is operating in the workshop in your
office, and the communication rate is faster.
One USB cable, of which the end
USB cable connecting the medium-sized Currently, the AM400 and AM600 series support

this connection mode.
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1.2.4 Installation Procedure

Preparation Before Installation

If you install InoProShop for the first time, ensure that there is at least 5 GB free space on the target
hard disk. In this case, you can directly install the software.

If you are upgrading InoProShop, back up your files, uninstall the old version of InoProShop, restart the
computer, and then install the new version.

Installing InoProShop

Go to the Windows System Resource Manager, open the directory where the installation files are
located, and double-click the InoProShop (V*.*.*.*).exe file (V*.*.*.* is the version of InoProShop. Make

sure you have the latest version).

The installation wizard appears and the system prepares for the installation.

Preparing to Install...

S

InoProShop V1.3.50.0 Setup is preparing the InstallShield
Wizard, which will guide you through the program setup
process, Please wait.

Extracting: InoProShop(V1.3.50.0).msi

_———

Click "Next" to start the installation.

Welcome to the InstallShield Wizard for
InoProShop V1.3.50.0

The InstallShield Wizard will install InoProShop V1.3.50.0
on your computer. To continue, dick Next.

< Back [ MNext > ] [ Cancel ]

Select the installation path and click "Next".
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Choose Destination Location
Select folder where setup will install files.

"y

Setup will install InoProShop ¥1.3.50.0 in the following folder.

To install to this folder, dick Mext. To install to a different folder, dick Browse and select
another folder,

Destination Folder

C:\Inovance Control\InoProShop

=

n
Gl

[

il

| <Back |[| MNext>] | [ cancel

)

Select components that you want to install and click "Next".

Click "Next".

Click "Next".

Select Features
Select the features setup will install,

)

Select the features you want to install, and deselect the features you do not want to install.

[[lcopesys Converter
CODESYS Gateway
[V]CODESYS OPC Server 3
[[lcopEsYs Gateway V2.3

Description

CODESYS V3 ... Next
generation object oriented
programming tool for IEC
©51131-3 PLC programs.

InoProShopTool
Basic_Functionality
InoProShopRepairTool

1019.21 MB of space required on the C drive
51724.11 MB available on the C drive

<Back ||| Next>

I’ Cancel

Select Program Folder
Please select a program folder.

W

Setup will add program icons to the Program Folder listed below. You may type a new folder
name, or select one from the existing folders list. Click Next to continue.

Program Folder:
[novance Control

Existing Folders:

7-Zip

Accessories

Administrative Tools

Autodesk

CorelDRAW Graphics Suite X8 (64-bit)

Dell

Games

Java s

lam| »

<Back || next> | | cancel
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Start Copying Files
Review settings before copying files. \

i

Setup has enough information to start copying the program files. If you want to review or
change any settings, dick Back. If you are satisfied with the settings, dick Next to begin

copying files.
Current Settings:

Selected Features:
CODESYS V3
CODESYS Gateway
CODESYS OPC Server 3

Destination Folder: C:\Inovance Control\InoProShop)

Program Folder: C:\ProgramData'\Microsoft\Windows\Start Menu\Programs\Inovance C

1 |

[ <Back | Next> | | cancel |

Wait until the "InstallShield Wizard Complete" page appears, and click "Finish" to complete the

installation.

Setup Status

InoProShop V1.3.50.0 is configuring your new software installation.

Validating install

IngtallShield

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed InoProShop
V1.3.50.0. Click Finish to exit the wizard.
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Language Setting

The default page language of InoProShop is Simplified Chinese. If you need to change the language,
choose "Options" > "International Settings" on the main page of the software to select the desired

language.
CFC Editor -
EJ Compaser User interface language:
B Debugging . _
() Same as Microsoft Windows

i Dedaration Editor

Specific language: |English
m Device description download ® sp guag < v

. ) Please note: Changing the user interface language will not be effective until this
ﬂj Device editor application is restarted. Some components may not be available in the selected
< Fault Diagnosis language and will then appear in their default culture (typically English).
FBD/LD edito
@ LD editor Online help language:
I} Hel

Al Help (®) Same as user interface language
IEC Text editor

Specific | 8
L_=4'. Intelligent coding )i T
H International Settings
m Libraries
m Library download
[& Load and Save
{% PLCopenxML
d L R e T 04
£ >

| cance

Confirming Whether Selected Controller Is Correct

If multiple AM600s are connected to one LAN, after you log in to a controller, you need to confirm
whether the selected controller is your desired one.
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1.2.5
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For this purpose, on the "Device" tab page of InoProShop, click "System Setting", and then click
"Identify Device".

@ Double-click "Device".
@ The "System Setting" page is displayed.

® Click "ldentify Device". PLCs selected on the "Communication Settings" page are displayed on the
LEDs alternately.

Uninstallation of InoProShop

In the Windows system, you can uninstall InoProShop directly from the Control Panel as follows:

1. Quit InoProShop and ensure that Gateway is closed.

2. If the CODESYS icon exists on the task bar, right-click the icon and choose "Exit" to close Gateway.
3. Choose "Start" > "Settings" > "Control Panel".

4. Double-click "Add or Remove Programs".

5. Select InoProShop in the list.

6. Right-click it, and then click "Remove". In the confirmation dialog box, click "Confirm".



Quick Start

2.1

Quick Start

Programming Environment Launching

1. Double-click the programming software icon i

on the desktop to launch the InoProShop

programming environment. The launch page is as follows:

File Edit W¥iew Project Buld Online Debug Tools Window Help

=3 h 45

Start Page X
{;'} InoProShop(V1.8.1.0) B01

Devices * o X

-

Basic Operations

|E] New Project...
Dﬂ‘ Open Project...
m Open Project From PLC...

Recent Projects

Latest News

X B Fw ENRIRIR
= . “
. ; u:ﬂﬂ 411 O TAk4EXR “10
ntitle S -
=17 e
& AMB00 E-'] jj 1F ﬁLL
= Faa7 B
= FaEs -
= Untitleda wra=
& AME00_2 P
& am400
Close page after projectload WEE
Show page on startup
Watch all Forces » R X | Messages - Total 0 error(s), 0 warning(s), 0 message(s) ~ 0 X
- | -
Expressicon Type Valu Description Project o]
< > < >

ig Devices D POUs c/c++ é Config Device Information Output @ ‘Watch all Forces
Lastbuid: € 0 & 0

Precompile: o

[E] Messages - Total 0 error(s), 0 warning(s), 0 message(s) @ Watchi

Current user: (nobody) @

2. Click "|=] on the top left corner of the menu bar or choose "File" > "New Project" to create a project.
Select "Standard project" and the programming language, and specify the project file name as well

as storage path, as shown in the following figure:
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E] New Project

Categories: Device Language
----- [ acToz ~ v
----- ﬁ ACTO3 Continuous Function Chart (CFC)
lbraries | | [ acrosm Device | Continuous Function Chart (CFC) - page-oriented
_____ ﬁ ACT12 Ladder Logic Diagram (LD}
_____ E ACB01-0221-U0R0 Sequential Fu v:hnChart SFC
..... [l acsnz-0222-U0R0
----- [ Acs10-0122-U0RD ®
----- ﬁ AC311-0031-U0R0
----- [l 1300
@ ..... [ AmM320-0808TN
..... [ Am401-CPU1S0ETH-C
----- ﬁ AM401-CPU1608TR/TN
..... ﬁ AMA02-CPU1608TH-C Instruction
..... E AM402-CPU1S08TR/TH B 2 ES485: =muppert MODEUS-RIV master/=lave protacel and
..... ﬁ AM403-CPU1608TR/TH free serial port protocel
B 1 channel CAW: supports CANOpen master station and
..... m AMS22-08058TH CAHLink master/slave protocol, the master station supports
nMEDD-CPU1608 @ a maximum of 63 slave stations
..... ﬁ AMS10-CPU1608TP M 1 channel Ethernet: 1 channel supports MODEUS-ICP
LL master/slave protocol, the master station supports a
..... ﬁ AP701-0021-U0R0D maximum of 63 slave stations
..... ﬁ APTON B 1 EtherCAT bus, the maximum number of axesz iz 32, it is
..... ﬁ CODESYS SoftMotion RTE V3 recommended to be within 20, and the maximum support is
..... ﬁ CODESYS Softmotion RTE V3 x64 128 EtherCAT =zlave stations [4FME and wirtual axiz do mot
(el ARECVE Cafndinm Win W3 account for the number of axes)
Name: |Untitied:l @
Location |D:‘vProjetts @ v|
Cancel
No. Description
©) Select "Standard project".
©) Select the main module.
® Select the programming language.
@ Enter a name for the project.
® Select the storage path.

3. Click "OK". The system configuration and programming page is displayed. The following figure

shows common buttons and window distribution of this page.
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File Edit WView Project Buld Onlne Debug Tools Window Help

202 B EI IS o o« f B @ X MR - » mBI=5=2=-= 3 | HED

Devices > 7 x

=) AMe00.project S
=[] Device (AMB10-CPU1608TF)

E ..0_‘ Fault Diagnose

= MNetwork Configuration
f LocalBus Config

=8 PLC Logic
----- = Differential Monitor

ﬁ Library Manager
| PLC_PRG (PRG)
44 Task Configuration

® O

= @
] PLC_PRG
(=] Resources List
- M HIGH_SPEED_IC (High Spee... ||: e —— T
[ MoDBUS_TCP (MadbusTCP De... DeviceDetaillnfoList
Slot Mumber Device Mame Description
No. Description

Network configuration

Local bus configuration

User program management unit

Task execution method and period configuration

Compiling, login, and debugging

@ e e o

Device information window

2.2 Typical Procedure for Writing a User Program

2.2.1 Overview

If this is the first time you use Inovance medium-sized PLCs, note that five steps are required to write
and debug a complete user program.

1. Configure the hardware system based on the hardware connection structure of the medium-sized
PLC application system.

o If only the CPU main module and I/O expansion module are used, you only need to configure the
hardware as follows: Place the "elements" of selected module type and model and installation
order into the "rack" on the InoProShop hardware configuration page.

o Ifthe expansion racks are used, configure the bus first. Then, add a certain number of network
expansion modules according to the number of expansion racks, and add expansion modules
into each rack.
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2.2.2

2.2.3

2. Write the user program according to the control procedure of the application system. During
programming, the variables are customized based on the data storage width and use scope, which
may be independent of hardware configuration.

3. Link the input port variable (1), output status (Q), or value (M) of each hardware port in the system
structure with the variables in the user program.

4. Configure the synchronization period of network communication (for example, the EtherCAT bus).
Configure the execution periods of user program units according to the instantaneity requirements
of tasks.

5. Log in to the medium-sized PLC in the InoProShop programming environment. Download the user
program, perform simulated debugging, and rectify faults until the program runs normally.

User System Configuration Operations

On the InoProShop main page, double-click "LocalBus Config" in the left device tree. The "Hardware
Configuration" page of the PLC main rack is displayed:

File E&t View Project Buld Orfine Debug Tools Window Help

00 =R & IRt | 0
Devices - & X P Network Configuration E; Hardware Configuration x| &  Softh = % E
=3 Untitled1,project ™! LocalBus - | SpRefrash | [ Copy (5P ° D B Dt Mk
= [ Device (AMSO0-CPLIISOSTR/TN) [ Digital Modules
= w i -l sL10_oozEM
: Fault Diagnose [l 6L10_3200END
= @ Network Configuration -l 6L10_1s00enD
il 6L10_poceTR

(6 o) ©

_ | il 6L10_no18ETM
=0 pLE Logic

- [l eL10 DO1EER
=1} Application “ Analog Modules
# _ Differentital Monitor -l a0+
9 Lorary il BL10_4DA
(B} Libeary Manager = Temperature Modules
[§] rLC_PRG (PRE) il eLio_eeT
= [# Task Configuration P i ci0_s1c
= & manTask @l sL10_4TC
» .aln a Other modules
& pLC_PRG
(Z] Resources List @
= "2 SoftMotion General Axis Pool @

& SM_Drive_Virtusl (SM_Drive_Virtual)
B H1GH_SPEED 10 (High Speed 10 Module)
W] mopeus_Tce (ModbusTCP Device)

( Double-click here to open the local expansion module configuration page.
@ Element library of the expansion module.

® Click on the right side of the CPU unit in the installation slot. Double-click the required /0 module

in the expansion module element library. Place the modules in turn. Double-click the required modules
in turn in the right expansion module library according to the required module models and installation
order, and drag the modules to the rack. To delete a module, select it and press Del.

Take AM600 for example. A maximum of 16 expansion modules can be mounted to the main rack.

User Program Writing Operations

Double-click "PLC_PRG(PRG)" in the left device tree. The user programming page is displayed, on
which the programming language is ST (selected in projection creation), as shown in the following
figure. Similar to the C language, every variable can be used only after declaration. After a program
statement is written, when you press Enter, the programming environment automatically displays a

-32-



Quick Start

declaration prompt. When you click "OK", the variable declaration window automatically adds this
statement. This simplifies the program procedure.

File Edit WView Project Build Online Debug Tools Window Help
QU BwH & N Rl = RERA Ny iy | OF | [ = |
Devices *+ 1 X /% Network Configuration ]/@ MairTask ] PLC_PRG X A
=51 AMB00.project - 1 PROGRAM PLC_PRG
2 VAR
=[] Device (ams 10-CPU1608TP) - - o
0_ Fault Diagnose - 100 % |@
r-
= % Metwork Configuration 1 test second := test second + 1;
E;i LocalBus Config 2
=&l pLC Logic Auto Declare X
=i u Application
m Library Manager Scope ETE Type
PLC_PRG (PRG) VAR w |best_second | |INT v| =
= @ Task Configuration Object Initialization Address
= g% MainTask PLC_PRG [Application] -
=
- @ PLC_PRG Flags Comment
[==] Resources List [CJconsTANT
B +16H_SPEED 10 (High Speed 10 Madule) [CIRETAIN
PERSISTEMNT
[™] MODBUS_TCP (ModbusTCP Device) U
Cancel

A programming example: Assign the value of the second variable to the first variable and progressively

increase the value.

Fle Edit View Project Buld Orline Debug Tools Window Help
QUL IBEEI& v FECRE . R = R S R | | & |
Devices - B X PLC_PRG X [} Hardware Configuraon | ~ | | ToolBox - u‘
ENEg— - Bt vowme s -FE
= Device (aME00-CPLI160STE) - i
@ o 4 s s test_second:INT : B3] [» My Favorite
. Fault Diagnose 4 test_display:INT: .4 Basic Instructions
= £ Network Configuration 5 | END VAR = [2 ST sentence ~
B Localpus Config o IF Insert "IF" stateme)
= Bl rcLogic 100 % | &R & FOR Tnsert "FOR” staten
= £} Applicati = : -
o,pp»ca fon T test second i= cest second + L3 & WHILE Insert "WHILE" stat
.. Differentital Monitor 2 & CASE Insert "CASE" state
) Library Manager 3 IF test_second >= 1¢ THEN © REPEAT Insert "REPEAT" sta
PLC_PRG (PRG) 4 test_second := 0; & CONTINUE Jump to next cycle
= [ Task Configuration ° | END_IF
- < IMP Jump to "Label" to
= g8 MairTask e Bar Jump out of this oy
- ] |pLc_pre & RETURN Return{Bxit from thi ¥
{5 Resources List i >
= Softiotion Genersl Axis ool ) Expanded Instructions
&” 5M_Drive_Virtual (SM_Drive_Virtual) p Motion Control
B H1GH_SPEED IO (High Speed 10 Module) } High Speed I/0 Instuctions
() GL10_1600END (GL10 16 bit of DI module) ) CAN Instructions
[ 6L10_D016ETN (GL10 16 bit of DO modle) ) Communication
[ 6L10_D016ER (6L 10 16 bit of DO module) ) Process Packaging Instructions
W] MODBUS _TCP (ModbusTCP Device) 100% | @ | p Customize.

Messages - Total 0 error(s), 0 warning(s), 0 message(s) = B &3

Build - /@ Oerror(s) | @ 0 warning(s) @ 0 message(s) | % ¥
Description Project Object Position
- Build started: Application: Device.Sim.Device. Application
The application is up to date
Compile complete - 0 errors, 0 warnings
Lastbuid: @ 0 &0 Precompie: o | NN Current user: (nobody) 9]

-33-



Quick Start

2.2.4

Linkage Configuration Between User Program Variables and Ports

On the "LocalBus Config" page, link the hardware ports with variables in the user program. As shown in
the following figure, link the "test_display" variable with the output port of the first DO module. The

configuration procedure is as follows:

Devices

v X

= [ Untitledt.project
= () pevice (amso0-cPuIEOSTR/TN)
@ Fault Diagnose
= %€ Network Configuration
= 81 pLc Logic
=} Application
® Differentital Monitor
m Library Manager
[B) PLe_PRG (PRG)
= [l Task Configuration
= & MainTask
@] pLc_PrRG
| Resouirces List
= '3 SoftMotion General Axis Pool
& 5M_Drive_Virtual (SM_Drive_Virtual)
[ FiGH_SPEED_IO (High Speed 10 Module)
[ GL10_1600END (GL10 16 bit of DI moduie)
[ GL10_00IETN (GL 10 16 bit of DO modue)
[ GL10_DDI6ER (GL 10 16 bit of DO module)
8] MoDBUS_TCP (ModbusTCP Device)

2.2.5

) Hardware Configuration X ~ | | In\Output Module List - 3 X
L > To Modules
LocalBus ~ | =g Refresh |(fi Cop; e [y Delete HyUndo [} Redo || _
@ A Y ul o z ][~ Digital Modules
A @l 6L10_o032ETN
[l GL10_3200END
[l 6L10_1600END
[l GL10_ooisETP
[l GLi0_0016ETN
it @ GL10_o016ER
#o  Hordware Configuration 7 GLio_ooteeTn X - |dules
44D
Find Filter Show all = Add FB for 10 Channel... E [4DA
| vagab Mapping Channel  Address | Type | DefaultValue Unit | Description re Modules
Py T
» D@ o 581 ST rc
Q0 WQXLO BOOL T
= "# 01 SOKLL BOOL jules
| Input Assistant X |
TextSearch Categories
[[variaties - Mame Troe Address
= € Application
= [ rcrre J
disoky ¥y Hardware Configuration () c1L10_o016ETH X
# test_second | @ Find Filter Show all
+ @ 1oContig_Giob |
+ ) SOElement Variab Mapping Channel  Address Type Default Vi
) sm3_gasic %y bovicasonricprs ) (3)  cem Py USINT
e ————2C 7 @ wpLe Boo
Build < @ .1 Qt QX1 BOOL
— » @ %QXL2Z  BOOL
Project Object Position

Description

Configuration of Execution Mode and Operation Cycle of User Program

In the previous example, the sub-program is executed once every 20 ms by default. If you need to

change the execution mode, for example, change it to repeated execution, scheduled execution, or

execution at a specified interval, perform the following operations:

Devices

- 3%

=) amsoo
=- [ Device (ars 10-CPU1608TE)
@ Fault Diagnose
=% Network Configuration
£ Localus Config
=B PLC Logic
=} Application
# Differentital Monitor
() Lirary Manager
PLC_PRG (PRG)
=-{@ Task Configuration
& PLC_PRG
17 Resources List
B HiGH_SPEED _IO (High Speed 10 Module)
[ GL10_1600END (GL10 16 bit of DI moduie)
[ 6L10_D016ETP (GL1D 16 bit of DO moduie)

2.2.6

¥  Hardware Configuration

Configuration

& MainTask x PLC_PRG

priority (0.31 |1

Type

Cydic v Interval (s, t2200ms): 4

ms v

Watchdog
[]Enable

Time (e.g. t5200ms):

Sensitivity: 1

= Open POU

ms

&k Add Call 3 Remove Call [# Change Call Move Up # Move Down
POU Comment
PLC_PRG

Compiling, Login, and Download of User Program

After programming, the program needs to be complied. Verify the compiling operation, locate errors

based on the compiling information, and then repeat the operation until no error is reported.

The compiling information is displayed in the following compiling information box:
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Messages - Total O error{s), 0 warning(s), 5 message(s) * 3 X
Build ~ ||€ 0 error(s) |® 0 warning(s) | 5 message(s) | by x
Description Project *

& Size of generated code: 986954 bytes

& Size of global data: 135873 bytes

& Total allocated memory size for code and data: 1318656 bytes

& Memory area 0 contains Data, Input, Output, Code and Nonsafe Data: size: 1714252 bytes , highest used address: 1318656, largest contiguous m...
& Memory area 3 contains Memory: size: 524288 bytes , highest used address: 524288, largest contiguous memary gap: O bytes (0 2%)

Compile complete — 0 errors, O warnings A
< >

Lastbuild: €30 & 0 Precompile: Current user: {nobody) @

After confirming that no compiling error exists, click the "Online" and "Login" buttons, as shown in the
following figure.

File Edit Wew Project Build Online Debug Tools Window Help

QUL BsEI&I Idh o B -0 89 | | & |
Devices * o X /3@ Network Configuration ]/@ MainTask ] PLC_PRG X - |
=[5 amsao - 1 PROGRAM FLC_EEG =] s
=[] Device (AM&10-CPU1608TF) 2 [ VAR 58|
Qo ) 3 test_second: INT;
. Fault Diagnose a test_display: INT; ’m@ v 7
= 9@ Network Configuration E— [
1 test_second := test_second + 1;
g LocalBus Config 2 ] IF test_second »>= 16 THEN
= @1] PLC Logic 2 test_second := 0;
.6} Application 4 | END_IF
@ . . 5 test_display := test second * 17:
= Differential Monitor G
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask
8 rLc_PRG

The following dialog box is displayed. Choose whether to create a project and continue to download
the program.

L
@im-gles @zl 5 |
\
/- % Symbol Configuration Device ) PLC_PRG X &  SoftMotion General Axis Pool
1 PROGRAM PLC_FRG
2 VAR
3 test_second:INT ;
4 test_display:INT;
s | END VAR
.
1 test_second := test_second + 1;
2] IF test_second >= 1¢ THEN
4 test_second := 0;
s | END IF
InoProShop(V1.8.1.0) BO2 >
An application ‘Application’ is currently on the PLC, As there is no matching
compile information, this existing application needs to be replaced (PLC will stop
running).
Click "Yes' to download the latest code or 'No' to abort.
NO Qnline Compare Details...

Click "Yes" to connect the host controller to the device and retain the connection. The initial status is
"Stop", as shown in the following figure.
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Tools  Window Help

| dh 25 | e |/“3‘t“ﬂ||h'|j¥| | @ 3 A

|/D Hardware Configuration ' MainTask PLC_PRG X |

Device.Application.PLC_PRG

Expression Type Value Prepared value Address
@ test_second INT 0
@ test_display INT 0
F .
1 test_second] 0 | := test_second 0 |+ 1;
2 IF teat_second] 0 | »= 1¢ THEN
3 test_second 0 | := 0:
< | END IF
5 test display] 0 | := test second] 0 | * 17:
€ |[RETURN

Choose "Debug" > "Start". The device enters the running state and starts to run the user program.

File Edit Wiew Project Build Online | Debug | Tools Window Help

0 Ll‘i%@nl%l Start F5
m Stop shift+Fa
Devices - Single Cyde Ctrl+F5
= _@ AMEOD ’@ Mew Breakpoint. ..
= ﬁ Device [connected] (AMS 10-CPUIE. Edit Breakpoint...
G Fault Diagnose Toggle Breakpoint Fa
= % Metwark Configuration Disable Breakpoint
- LocalBus Config Enable Breakpoint
=Bl PLC Logic Step Qver F10

= u Application [run]

@ pifferentital Monitor

Step Into Fa
Step Out Shift+F10

----- m Library Manager

5] PLc_PRG (PRG)

Run to Cursor

i @ Task Configuration Set next Statement
-@ MairTask > Show next Statement
] PLC_PRG A Write values Crl+F7
~[2d Resources List : Force values F7
. HIGH_SPEED_IO (High Spee.. | Inforce walies Alt+F7

The following figure shows the monitoring interface of a running user program.
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Fle Edit View Project Buld Onine Debug Toos Window Help

CULIBEEIS » ~ b BEXIAYB O 88 & | o
Devices v 1 x PLC_PRG X (8} Hardware Canfiguration
= [ Untied: - 1 PROGRAM FLC FRG
=i Device (AMB0O-CPUI60STE/TN) .
e test_second:INT ;
Favit Diagnose 4 test_display:TNT;
= Network Configuration s | B var
84 LocalBus config
=&l PLC Logic
=1} Application
test_second := test_second + 1;

®  Differentital Monitor
{7 Library Manager
PLC_PRG (PRG)
=[# Task Configuration
=g MairTask
5
1= Resources List
=" softMotion General Axis Pocl
&7 SM_Drive_Virtual (SM_Drive_Virtual)
I +icH_SPEED IO (High Speed 10 Module)
[ GL10_1600END (GL10 16 bit of DI module)
[ GL10_0016ETN (SL10 16 bit of DO module)
[ GL10_0016ER (GL10 15 bit of DO module)
M) MODBUS _TCP (MadbusTCP Device)

IF test_second >= 16
test_second := 0:
s | END_IF

THEN

Messages - Total 0 error(s), 0 warning(s), 0 message(s)

s

~ | | ToolBox
B | p My Favorite
4 Basic Instructions

4
“

el
i

Es =

= |22 ST sentence ~
¢ F Insert 'IF" statemel
100 % (&R @ FOR Insert "FOR" staten
© WHILE Insert "WHILE" stat
@ CASE Insert "CASE” state
& REPEAT Insert "REPEAT  sta
& CONTINUE Jump to next cycle
@ IMP Jump to "Label" to
¢ BT Jump out of this oy

& RETURN Return{Exit from thi ¥
< >

p Expanded Instructions

) Motion Control

) High Speed I/0 Instuctions

) CAN Instructions

p Communication

) Process Packaging Instructions
100 % | | p Customize...

Build - ||@ 0 error(s) | ® 0 warning(s) @ 0 message(s) | ¥ B
Description Project Object Position
—————— Build started: Application: Device,Sim.Device. Application ~———
The application is up to date
Compile completz — 0 errors, O warnings
Lsstbuld: @ 0 ® 0 Precompie: v | RGN Current user: (nebady) 1)

Check the first DO module behind AM600. The output status indicator cyclically counts in a binary

mode.

2.3

Launching the InoPro Programming Environment

Create a project:

Writing a Marquee Sample Project with InoProShop

Click =] on the top left corner of the menu bar or choose "File" > "New Project" to create a project.

Select "Standard project", device type (model of the main module), and the programming language,

and specify the project file name as well as storage path, as shown in the following figure:
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18] New Praject x
Categories: Language
H| acToz ~ Structured Text (ST) L
@ ACTO03
Libraries ACTO3B Dz
ACT12
AC301-0221-U0R0
AC302-0222-U0R0
AC311-0031-U0R0O
ACS1X-0122-U0R0
AM320-0808TN
AM401-CPU1608TN-C
AM401-CPU1608TP/TN
AM402-CPU1608TN-C
AM402-CPU1608TR/TN Instruction
AM403-CPU1608TR/TN B 2 RS485: support MODEUS-ETU master/slave protocel and A
AM521-0808TN free serial port protocol
AM522-0808TH B ! channel CAN: supports CAHNOpen master station and
CAWLink master/=lave protocel, the master station supperts
a maximum of 63 slave stations
Tr B 1 channel Ethernet: 1 chanmel supports MODEUS-ICF
AMTE0M master/slave protocol, the master station supports a
AP701-0021-U0R0D maximam of 63 =lave stations
APTOX B 1 EtherCAT bus, the maximum number of amez iz 32, it iz
CODESYS SoftMotion RTE W3 recommended to be within 20, and the maximum support 1s
CODESYS Softmotion RTE V3 x64 128 EtherCAT slave stations (4FME and wirtual axis do not
CONESVE SafHdnkam Wie 13 account for the number of axes) w7
Mame: |Sample |
Location: |D:\dccuments vllzl
ok | cancal |

System Configuration and Programming Page

Fie Edt Vew Project Buld Onle Debug Tods Window el
DO IBEFEIE |0 o BB X MBI 8, Bl

= [ Device (AMS00-CPU1G0STP/TH)
@ Fault Diagnose
3 Network Configuration
¥ LocalBus Canfig
- Ell) PLC Logic
=} Application
i) Library Manager
PLC_PRG (PRG)
B e —
=g MainTask
" pLC_PRG
Resources List
"3 softMotion General Axis Pool
[  HGH_SPEED IO (Hich Speed 10 Module)
MODBUS_TCP (ModbusTCP Device)

-

-

Messages -
Build

~ |© 0 error(s) | ® 1 warning(s) @ 5 message(s) | X ¥

Object

Description
typify code ...

generate code...

Project Position

generate global initializations ..

generate code initialization ...

generate relocations ...

Build complete — 0 errors, 1 warnings : ready for download!

Lastbuild: € 0 1 Precompie: o

Current user: (nobody)
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Compiling a Marquee Sample Project with the ST Language

Double-click to open the "PLC_PRG" program organization unit.

Linked PLC Output 1/0

2

[5] pLc_PRG x

e~ =
(PROGRAM PLC_PRG // Variable statement \
VAR

TONInst : TON ;// Define variable as timer type

in byte : BYTE: /# Define variable as BYTE type and assign initial value

n: BYTE :=1;
\END VAR

=

/TONInst// 1s counter ™\
{

IN := NOT TONInst.Q,// Starttimer

PT:= T#15,// Set the timer time to 1s

)i

IF TONInst.Q=1 THEN// Outputted when timer time is done executing
in_byte:=ROL(in_byte,n); // Shiftleftwards by one bit

\EWD_IF; J

3 [™]) «

Left shift the "in_byte" variable and eight output port links (bit 0 to bit 7) of the PLC. Observe the
output indicator status change.

File Edit View Project Build Online Debug Tools Window Help
QO LIBSHEHIE v ~ 4 EB@X|#EN b e - %
Devices > 0 X PLC_PRG [ HiGH_SPEED_10 X [ ¥ Hardware Configuration -
= Sample > = =
o Find Filter Show all + Add FB for 10 Chan
=[] Device (AMBO0-CPU1G0ETR/TN) ———
@ Fault Diagnose Variable Mapping Channel Address Type Default Value Unit  Descriptio
= %@ Network Configuration E ] InputData SRIW0 UINT
& Localbus Canfig = Mg Application.PLC_PRG/ | OutputData %GB0 BYTE
=2 PLC Logic i Bitd 2LQX0.0 BOOL
=1} Application i Bit1 %LQK0.1 BOCL
m Library Manager K@ Bit2 QX0.2 BOOL
PLC_PRG (PRG) " Bit3 00,3 BOOL
= @ Task Configuration " Bit4 2e0QX0.4 BOOL
= MainTask " BitS QK05 BOOL
& PLC_PRG " BitS WOKD.E BOOL
[= Resources List _— . meve
"3 SoftMotion General Axis Pool | Reset AllMapping Var  Always updatevariables | Enabk
. HIGH_SPEED IO (High Speed I0... @ = Create new variable " =Map to existing variable
Bus Cyde Options
Bus cycle task Use parent bus cyde setting
< >
Lastbuid: € 0 & 1 Precompie: o Lnl Coll chi INS Current user: (nobody) %]
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Input Assistant

TextSearch Categories

Structured view

Documentation

Inzert with arguments

Variables a  MName Type Address
= n Application Application
= FLC_PRG FROGRAM
N
#n B¥TE
+. ¢ TonInst TON
+- @ IoConfig Globals VAR GLOBAL
+- 1) SDElement
+-{} 3M3_Basic Library
+-{} sma_cne
+-{} sM3_Math
+- ) SMElement
<
Filter | None w

Inzert with namespace prefix

in_byte: BYTE := 1{VAR)

Cancel

Simulation Debugging

Click "Simulation" to enable the simulation function. You can view the /0 shifting status without

linking to the PLC.

Downloading Program in Simulation Mode

Click "Login" to download the program in the simulation mode.
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Run the PLC After Downloading

Monitoring I/O Change

Fle Edit Vien Project Buld Online Debug Tools Window Help
. T o c
0 2IBEEI& v [ 0 % b m
Devices -2 x PLC_FRG () wiGH_speep_t1o x Wi Hardware Configuration
=3 sampe -

Hardware Port Canfiguration

= [ Device fronnected] (AME00-CRLITG... I
@ Fault Diagnose

¥\ The bus is not running. The shown values are perhaps not actual
.

= 5 etwork Cofeuration Counter Parameters Eind Fiter Show all - Add F8 for [0 Channe
% LocaiBus config Axis Parameters Variable Mapping Channel Address  Type  Default Value Current Value Pre
=B PLC Logic ] InputDats GIW0 UINT 0
- 12 Application [run] Intema| /0 Mazping =" Application.PLC_PRG.in... ] OutputData %oRn BYTE 4
(i) Library Manager status L gitd ONED BO0L
PLC_PRG (PRG) " Bit1 (= BO0L
=(E8 Task Configuration Information ] Bit2 (=) BO0L
=8 MmainTask & Bit3 ER=TEE BOOL
8] pc_pre ] Bit4 = BOOL
(= Resources List i Bits onas BOOL
" SoftMotion General Axis Pool i Bits OGS BOOL
H ti6H_SPEED 10 High Spee... A g Bit7 p=) BOOL

Reset AllMapping Var  Always updatevariables | Enabled

o = Create new variable

Bus Cyde Options
Bus cycle task

<

Messages - Total 0 error(s), 0 warning(s), 5 message(s)

Build + | € 0 error(s)
Description Project Ob,

rrrrrr Build started: Application: Device.Si... .
< >

[E] Messages - Total 0 error(s), 0 warning(s), 5 message(s) i watch1 | Bl Sreakpoints

Lastbuid: € 0 & 0 RUN Program loaded Program unchanged

Precompile: o T

2.4 How to Log in to the Main Module

24.1

" = Mapto existing variable

Use parent bus cyde setting

>

~ B X | Dignosis >~ 1%

0 exception | 0 error ‘ ‘ ) 0 warning 0 information

Severity  Time Information D Position  Description

Current user: (nobody) %]

Prerequisites and Operations of Main Module Login

Main Module Login means that InoProShop running on the PC communicates with the medium-sized
PLC main module, so that the user program can be run, downloaded, started/stopped, and monitored.

In addition, you can check and modify program parameters.

e You can login to a medium-sized PLC through a LAN or a USB.

e The PC can be connected to the medium-sized PLC through a network cable in peer-to-peer mode,

or connected to multiple medium-sized PLCs through a router or hub. Multiple PCs can also access

the same medium-sized PLC.

e APCcan login to the medium-sized PLC only when their IP addresses are in the same network

segment; otherwise, InoProShop cannot detect the medium-sized PLC. For example, the default IP
address of AM600 is 192.168.1.88. If a PC's IP address is 192.168.1.xxx (xxx ranges from 1 to 254, but
is different from that in the IP address of AM600), InoProShop can detect AM600 and exchange data
with it. Then, you can download and monitor the user program. If the IP address of AM600 has been

changed to another network segment, the PC and AM600 cannot communicate with each other. In
this situation, restore the default IP address 192.168.1.88 of AM600, and change the PC's IP address
to 192.168.1.xxx. When a peer-to-peer connection is created, change the IP address of AM600 to the

desired one.

e Tologin to the PLC through a USB, connect the Mini-USB port. Wait for 2s to 60s until the device

can be detected.
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2.4.2

Precautions of USB connection:

1.

the Common folder under the installation directory.

The USB drive is automatically installed during software installation. If not, you can find the file in

Then update the drive in the Windows Device Manager. The drive is installed from the installation

directory. After the USB connection is successfully set up, the Windows Device Manager displays the

drive program installed.

default because its network scanning speed is faster.

Scanning Medium-Sized PLC in InoProShop

. If both USB connection and network connection are available, the network connection is used by

The PC can log in to the medium-sized PLC through LAN. Taking AM600 for example, the connection is

as follows:

MFK button
RUN/STOP switch
=
AM630-CPU1608TP OVA
RUN  BF 01234567 |
ERR  CANRUN 01234567 1
SF CANERR ssusnnss D
I510) 40 39 Set the RUN/STOP switch to STOP.
| @ Press and hold MFK for at least 3
seconds. The network port IP
— 3 address of AM600 is restored to
o MFK g ' 192.168.1.xx.
[}
RS485 serial port - 1
a [} I
'S [}
. . ol [}
USB communication port 1 —1
L |
== 2 2 1 —
D w o [N}
LAN 1
® ¢ ¥
o o [}
The IP address of the PC network =z El 3 1
port must be on the same network N & 1
segment as the AM600 IP address; o LI ]
otherwise, login will fail. Q EI z : :
=z
m L |
o —
AM 600 o |lz — D
O 2 ¢} =
EtherCAT port 3 2 1
101)
= IR0

In InoProShop, double-click "Device (AM600-CPU-1608TP/TN)". The following page is displayed.

Devices - b X
=5 Lhetled: -
= A1ME0D-CPU1E0BTP. .

“  Fault Diagnose
= %@ Network Configuration
b LocalBus Config
=-E PLC Logic
=i} Application
@ nifferentital Mo...
m Library Manager

| Applications

PLC settings

PLC_PRG (PRG) Files
= @ Task Configura. .. PLC shell
= @ MainTask
& pLC PRG oPC LA
[=] Resources List
= '8 softMotion General Axi... L

[ GL10_0016ETH

| Communication Settings

Users and Groups

E'p Hardware Configuration m Device »

I Scan network. .. lGabeway ~ Device ~

Backup and Restore

Gateway

DHS-1003447.

]

IP-Address:
localhost

Port:
1217

Press ENTER t

Click "Scan network...". The following page is displayed. In the left part of the window, click AM600-

CPU. Its brief information is displayed in the right part of the window.
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Select Device

Select the network path to the controller:

= 13'1. Gateway-1 BEER:
[ ams00 [001E.A021] [192.168.1.33] Gatenay-1
[ amE00_zZpl-DEL-DM300 [00EC] [10.45.121.236] —
localhost
Port:
1217
=T
TCP/IP

Scan netwaork

Cancel

The previous figure shows two controllers, which are displayed in two rows:

e 9527[0003.6CAC.AODF]: It is in the network segment and named 9527. The last two digits "DF" in
brackets is the fourth bits in the IP address of AM600. "DF" is in hexadecimal format, and its decimal

notation is 223.

e AMG600CPU-V01B02D01WJZ01[0003.6CAC.A057]: It is another device in the network segment and
named AM600CPU-V01B02D01WJZ01. After login, you can modify the device name so that you can

easily identify the devices when there are multiple controllers.

Then, the two-digit LEDs on the AM600 or AM610 to which you logged in will display the character "0"

alternately, as shown in the following figure.

The two digits alternately display 0 at a
frequency of 1 Hz, indicating that the
controller is being verified for login.

'AM630-CPU1608TP | INOVANCE

HIGHSPEED-I0

RUN  BF S
R cavn | S1 /=31 1= 01 23 4 56
st ocaerr | 2] ZZ) S| swmmERE
4d
RUN/STOH
RST|
a
. =
O
4 Z
o
4
7
| = p T \—F/

The LEDs stop flicking after you click "OK" in the window displayed in InoProShop, and the original

information is displayed.
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Double-click the selected device, or select a device and click "OK". The host computer is connected to
the device.

If the controller ID recorded in the project is different from the selected controller ID, the following
information may be displayed. To connect to the network, click "Yes".

2.4.3 Solution to Device Scanning Failure

If InoProShop cannot detect AM600, the possible causes and solutions are as follows:

1. The CODESYS gateway is not started.
Solution: Restart the gateway and run scanning again.

Current user: {(nobody) @

Start Gateway

oy Pt Ai@BO ® oD Stop Gateway

Exit Gateway Control

zr: (n

About...

2. The IP addresses of the PC and AM600 are in different network segments.
Solution: Set the IP address of the PC in the same network segment of the IP address of the AM600. If
you forget the IP address of the AM600, restore it to the default IP address, and then set the IP
address of the PC to the network segment 192.168.1.xxx. Then, the device can be scanned.

a. Access the "Resource Manager" on the PC. Click "Local Connection" to check and modify the IP
address settings.

b. Restore the default IP address 192.168.1.88 of the AM600. After AM600 is powered on, slide the
RUN/STOP switch to STOP. Hold down the MFK button and then release it until the IP address is
displayed on the LEDs. To restore the IP address, a countdown starting from 10 is displayed on the
LEDs. Before the restoration, there are countdown reminder of numbers "10" to "0". During the
countdown, you can press MKF again to cancel the restoration.

D-
RUN BF 01234567 I
ERR CANRUN 01234567 1
SF CANERR RRRpRRRRR D
g
STOE@I =R Set the RUN/STOP switch to STOP.
\ — Press and hold MFK for at least 3 seconds.
The network port IP address of AM600 is
2 MFK restored to 192.168.1.xx.
-
el
w
e =
1 <[] =
L=l

TND
Dl_l_l—D‘

SN2

1v24eyld ¥ ND I_ulsyp3 € ND

NVD
’%—'E'
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The modified IP address takes effect immediately no matter whether you restore the default IP address
of AM600 or change the IP address using InoProShop.

Once the scanning and network connection are successful, the following network status information is
displayed on the "DeviceScan" page:
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3

3.1

3.2

Basic Functions

Page Navigation

The left and right arrows are used to the previous editing position and the next editing position. You

can click the relevant icon to quickly locate the part of the user program you want to modify.

Compiling a Command

File Edit

View Project

Bt e

The "Build" menu of the software provides functions such as "Build" and "Clear". The following figure

shows the difference between functions of different versions.

Version 1.5.2 Version 1.6.0
Py bm e T | | 08 B/Ea-0 8 &
e

Version 1.5.2 Version 1.6.0
Build Check Application
Generate Code Build
Rebuild Rebuild
Generate runtime system files... Generate runtime system files...
Clean Clean
Clean all Clean all

Pack user program

Pack user program

e "Check Application": Check whether the user program is compiled correctly.

e "Build": Compile and link all code into code that the PLC can execute.

e "Rebuild": Clear the information from the last compilation and re-compile and name the program.
e "Generate runtime system files": Used for R&D and test purposes. Not described in details here.

e "Clean": Clean the information of the last compilation and download operation.

e "Clean all": Clean the compilation information, download information, and reference information.

The data compilation information of all libraries and projects will be refreshed.

e "Pack user program": This function will be described in another section.
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3.3

3.3.1

3.3.2

After "Generate Code" is updated to "Build", to use the file generation function required for symbol

configuration in label communication, click "Build" or the shortcut .

Resources List

Overview

The resources list provides the following functions:

o Display the address occupation in the I/Q/M area, including occupied addresses, conflicting
addresses, and unoccupied addresses.

o Display the occupied size, available size, and utilization of the program area, data area, retention at
power supply area.

Features

After a project is created, you can double-click "Resources List" on the "Device" tree.

= m Device (AM&0O0-CPU160STR. ..
@ Fault Diagnose
= %@ Metwork Configuration
!J LocalBus Config
=&l PLC Logic
=1} Application
® pifferentital Mo...
m Library Manager
PLC_PRG {PRG)
= @ Task Configura...
=-gE MainTask
H] pPLC_PRG
I.__I Resources Listl
"2 SoftMotion General Axi...
B ticH_speeD 10 (Hig...

The following page is displayed.
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A Project is already the newest, no compilation required Compile
Program (B) %M area %%l area %0 area Program Size
10485760
Total 10485760 Display: Used - Search | | Display Range ‘D | |52428? | -
Used 990010

Available 9495750
0 Usage rate 9.4%

Data (B)

20971520
Total 20971520
Used 105230

Available 20866290
0 Usagerate 0.5%

Persistent(T)(B)

491520
Total 491520
Used 0

Available 491520
0 Usagerate 0.0%

%M area(B)
288
Total 524288
Used 32768

Available 491520
_n Usagerate 6.3%

%1 area(B)

131072
Total 131072
Used 4

Available 131068
0 Usagerate 0.0%

Total 131072

Used B

Available 131068
o Usagerate 0.0%

Address POU Variable Type Addre... State

©)

No. Item Description
Click "Generate Code". Based on the generated data, the system extracts the information
Data refresh | reéquired by this page and then refreshes the page. Or, you can choose "Build" > "Generate
® section Code" to refresh the page.
[Note] This page can be refreshed only after the code is generated.
This section displays basic information of the program area, data area, persistent area,
Area and 1/Q/M area, including the total capacity, occupied size, available size, and utilization
@ utilization of each area.
information | [Note] The persistent area is divided into the original persistent area allocated by the
section system in the traditional mode, and the overlapped M area (covering the whole M area at
most. The range of the M area can be adjusted) in the standard mode.
Display area | It displays the address utilization of the I/M/Q area, including variables associated with an
of the address, address conflicting, and information of unoccupied addresses. Information of
utilization program blocks includes the type and size of function blocks called by the program. Other
details of functions are provided here, including finding an address, address range setting, and page
® the I/M/Q locating.
area and the
program
block
information

The following figure shows a page of information display area.




Basic Functions

%M area %l area %0 area Program Size
Display: Used =~ Search | Dispaly Range |0 -- -
Address POU Variable Type Address Range  State
%eIBO0-%:IB1 HIGH_SPEED_IO - UINT %eIB0 - %:IB1
%lB2 GL10_1600EMD - USINT %eIB2
%IB3 GL10_1600EMD - USINT %:IB3

This page contains four display options: %M area, %Il area, %Q area, and program block size, which
display the utilization information of each area respectively.

Menu Options

The following menu options are provided on this page: the "Display" option, the "Find" option, display
range, the "Application" button, and the paging option.

No. Item Description

1 "Display" In the %M, %I, and %Q areas, options are "All", "Used", "Conflict", and "Idle". On the
option program block size display page, options are "All", "Struct", and "Function Block".

2 "Find" This function allows you to make fuzzy search by address, POU, variable, or address
option range. When search conditions change, the displayed table will be refreshed accordingly.

3 Range You can set an address range within the allowed range. The set address range takes
setting effect only after the "Application" button is clicked. This function is not available on the

program block size page.

4 "Applica- After this button is clicked, the system filters the data according to the display
tion" conditions, search criteria, and display range, and those that meet the requirements are
option displayed in the table.

5 Paging To ensure the refresh efficiency, up to 1,000 address segment units can be added to the
option table, and extra addresses will be displayed in other pages. You can click the paging up

or down icon or specify a page, and then the system jumps to the specific page.
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Table

The table displays the utilization information of address segments meeting the selection conditions.

No. Item Description

1 Address The system displays the address ranges in ascending order, with the smallest unit being
byte. When the addresses occupied by a variable are not conflicting, the addresses will
be displayed in the form of address range (such as "%MB0-%MB3"). One address can be
associated with one or more variables. When multiple variables are associated with one
address, sub-nodes will be displayed under this address in the "Variable" column.

2 PoU The POU name of the variable is displayed.
3 Variable The variable associated with this address range is displayed.
4 Type This column displays the variable type.
5 Address This column displays the address range of the variable.
Range
6 State This column displays the state of the address range. When an address is occupied, the

icon is @ When an address conflicts with another address, the icon is @ When an
address is not occupied, no icon is displayed. When an address is occupied by the

system, [l is displayed. Address ranges (%MB491520 to %MB524287) occupied by the
system are displayed in the M area of the AM600 and AM400 series. When a variable is

associated with such an address range, no error is reported and the icon [l is displayed
on this page. Addresses occupied by the system are not displayed in the %M area of the
AM800 and AM700 series.

Note:

« Address conflicting is detected by bytes. When different variables use
different bits of the same address, address conflicting is marked.

« When a user-defined variable conflicts with an 1/0 address allocated by the
system, it means that this address is also occupied by other variables. In this
case, you can judge the problem based on whether a function actually
occupies this address.

PLC Direct Address Storage Area

The direct address storage area varies with PLCs. PLC data is not retained upon power failure for the %
I and %Q areas, but is retained for the %M area. The AM600, AM610, AM401, and AM402 programming
systems provide the 128-KB (byte) input area (I area), 128-KB (byte) output area (Q area), and 512-KB
storage area (M area). The first 480 KB of the storage area can be used directly, whereas the last 32 KB
are used by the system, mainly as soft elements, and cannot be used directly by users. During
programming, users can directly access addresses or define a variable, map the variable to an address,
and then access the address. The following table lists storage areas and the address ranges they use.

Area Use Size Address Range
| area (%l) 128 KB For users 64kWords %IWO0 to %IW65535
Q area (%Q) 128 KB For users 64kWords %QWO0 to %QW65535
For users 240kWords %MWO0 to %MW245759
For SD elements 10000Words %MW245760 to %MW255759
Marea (%M) 512 KB For SM elements 10000BytesWords 9%MB511520 to %MB521519
Reserved 2768Bytes %MB521520 to %MB524287

The AC800-series programming system provides a 128-KB input area (I area), a 128-KB output area (Q
area), and a 5-MB storage area (M area). The AC800 series does not support SD and SM soft elements
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3.4

Adding Symbol Configuration

and addresses in the %M can be used without restriction. The following table lists storage areas and

the address ranges they use.

Area Use Size Address Range
I area (%) 128 KB For users 64kWords %IWO to %IW65535
Q area (%Q) 128 KB For users 64kWords %QWO0 to %QW65535
M area (%M) 5 MB For users 2.5MWords %MWO to %MW2321439

Symbol Configuration

The symbol configuration function allows you to define symbols of specific access permissions for

project variables. Then you can use these symbols to access variables from an external device such as
an OPC server. When the code of a project is generated, a symbol configuration file named in the
format of suffixed by <project name><device name<application name.xml is also generated under the
project directory, and the file contains symbol description. For example, you can import the file to an

HMI for label communication or variable access.

Note

The symbol configuration is generated only when no compile error exists.

On the project tree, right-click "Application”, and then choose "Add Object" > "Symbol Configuration".
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=2 pLC Logic
Application
=  Differentital Ma...
m Library Manager
PLC_PRG (PRG)
= @ Task Configura...
=8 MainTask
H] PLC_PRG
[Z Resources List
2 SoftMotion General Axi...
B +eH_sPEED IO (Hig...
[ sLi0_1600EMD (GL1O 1...
[ GL10_0016ETN (GL1D 1...
[ cLi0_ooisER (GL1O 15...
[®] moDBUS_TCP (Modbus. ..

Copy

Paste

Cut

Delete
Properties...

Add Object

Ly Dl X @<

!

Add Falder...
Edit Object
Edit Object With...

Collapse Application

Login

The following window is displayed.

EEE4EE ' DEESEEEE0EBED

| |
L=

Add AxisGroup...

Alarm configuration. ..
Application. ..

Cam table...

CMNC program...

CNC settings...

CUT...

External File...

Global Variable List. ..

Image Pool...

Interface...

Metwork Variable List (Receiver)...
Metwork Variable List (Sender)...
Persistent Variables...
PersistentVarsValueDetector. ..
POL...

PO for implicit checks...

Recipe Manager...

Symbol Configuration. ..

]
=S

Text List...

Trara
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Add Symbol Configuration >

B8 Create a remote access symbol configuration.

Mame
| Symbol Configuration

[ ] Include comments in XML

[] Support OPC UA features

Client Side Data Layout
() Compatibility Layout
(@) Optimized Layout

Option Description
Include comments in XML When this option is checked, the exported XML file contains variable
comments.
Support OPC UA features When this option is checked, OPC UA can access symbol variables.
Compatibility Layout It is consistent with the type member definition offset size. If the type

member does not fully support symbol access, the offset size is based
on the actual compiled offset, with a gap between members.

option is not checked, the offset is not calculated.

Optimized Layout The offset is calculated based on the selected type member. If this

Symbol Configuration Page

The following figure shows a symbol configuration page.

View - | [#%] Refresh  « Export | [ Settings - Tools ~

Changed symbol configuration will be transferred with the next download oronline change

Symbaols Access Rights  Maximal Attribute  Type  Members

+-[] [E] Constants
-] IoConfig_Globals

The following figure shows the options of the "Show" menu.
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¥ Refresh  w Export | F2 Setting
E| Unconfigured from Project |le:t .
a m IUnconfigured from Libraries red
Symbaols exported via Attribute —
5
Name Description
Unconfigured from Project

All variables of the project are displayed.

Unconfigured from Libraries

All variables of the referenced library are

displayed.

Symbols exported via Attribute

'symbol’ := read}) are displayed.

Variables exported based on attribute settings ({attribute

The following figure shows the "Settings" menu.

w Export Settings v| Tools -
d to be able Configure comments and attributes. .. Detail
tion willbe t Configure synchronisation with IEC tasks. ..
Identifier coding same as Winc ~ Membe

Optimized Layout -
cation_Mappi
Is [] Enable direct /0 Access

Indude call information in XML

e Configure comments and attributes
Comments and Attributes — O *

Symbol Table Contents
[] Enable extended OPC UA Information
[] include comments [ ] Include attributes

¥ML Symbol File Contents

[] include namespace node flags

[] include comments [ ] Include attributes

oK

Cancel

Data downloaded to the PLC is displayed in the upper left part, while the data format of the
exported XML file is displayed in the upper right part.

Symbol: It generally indicates a variable. The symbol attribute indicates the variable feature
(Attribute information.)
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Comment format: It indicates the format of comments for downloading or display.

Attribute filtering: It indicates which attributes are contained when the XML file is exported or
downloaded to the PLC. Filter rules are "Include all attributes", "Match simple identifiers", "Include
attributes starting with", and "Filter Attributes with regular expression".

e Configure synchronisation with IEC tasks

Properties - Device d

Common  Access control - Options  Build

L3

Manitaring Interval {ms) 200

Interactive Login Mode

{*) None

Symbaol Configuration
[] Access variables in sync with IEC tasks

If enabled, the jitter for all IEC applications on the device
may increase!

This function indicates whether a symbol variable accessed by other interface is synchronized with
IEC tasks. When an IEC task is being executed, do not access the symbol variable; otherwise, the
variable cannot be synchronized with the IEC task.

Tools -

1> Save XML Schema File...

e Options of "Tools"

4

et:

You can export the XML data model which can be referenced when a third party parses offline
symbols.

Symbol Configuration Example

Create global variables A_0, A_1, and A_2, and apply at least one variable to the user program, as
shown in the following figure.

Note

If no variable in a global variable list is applied to the user program, this variable table is not available on the "Sym-
bol Configuration" page.
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VAR_GLOBAL
A_0:ARRAY[0..9] OF INT;
A_L:ARRAY[0..19] OF DINT;

A_.JBIIIL: L 2:=]:

END VAR -

Choose "Application" > "Add Object" > "Symbol Configuration". On the page displayed, check "Include
comments in XML". In the upper toolbar, select "Check Application". The variable table and variables
are displayed on the symbol configuration page. Check variable tables you want to configure, and

allocate access permissions (options are read-only "# , write-only *¢ , and read-write ™p ). In the
upper toolbar, select "Compile (Generate Code)".

You can locate the .xml file generated under the directory of the project and import the file to IT7000

for label communication.

3.5 Cross References

The "Cross References" function allows you to quickly locate the call position of the target object.

1. Locate the target object, right-click the object to call out "Cross References".

(@ =VUEamEAT=E_20211212_2.project* - InoProShop(V1.5.6) SP3 - X
X WE WE IR Lm0 wE EE OB I8 &0 %
o e & dBREXIALIA%%R IR D08 %
1 W g &8 T T T
B v 2 X as ) main ¥ servocal [ sw2_tH & [ swo1_H BHiEF (5] Fe_iabiEst ] FB_servoControl x ~ | TEH -2
O amit ~Ia 1 FUNCTION BLOCK F2_Se © ~[E] = v|
= ¥ BT O] p w@x
9 EthercaTinZe BooL: -
= @ pcisg REAL:
= € Appl REAL;
< & nenirsz L 0% [ ,
i i
o0 MC_MOVEABSOLUTE Instanc ~
o. x,:;j:uga - - fF WENENOIEHIR |
2 t RobotPos (STRU - X
98 + secubat (STRUCT) Absolutecmd  Enabled A o j gé :
7@ Stnradros ' H AbsolutePosition —]Position  CommandAborted Y =
) 78_servoControl (&) AbsoluteSpeed —] Velocity Error|
[5] 5_Statontead (5) AbsoluteAcceleration —] Acceleration ErrorlD) ) ¥ ERS
=) re_zmitnst 7o) bsoluteDs i - E— ) BHEBES
+ 0 2BEE 1 s ) EH1/0MS
@ suEs e ;‘“ ) CANopen $15#i%
= ) mon (RO) B i ,‘Jm ) RS
N all "MC_MOVEABSOLUTE" Block 3 . —=
2 Rl MC MOVEABSOLUTE Instance.Done N [+Q) [100% [@]v| P EEX...
[ servocal (PRG) < 2% > ) PoUs
T =R3IA% M b0 R e x
FRTEMERIIA HF—R B MERREIA
i MC_MoveAbsolute Q ‘o EAFHTIZHER (FA)
R Cle WY AR TRES niol=lE 15
= 3
w3 p0U b Rkl b o=m i oE *
T WskERLrsRRsH
= MC_MoveAbsolute MC_MoveAbsoute L s MC_MoveAbsolute
05 MC_» FB_ServoControl E3) MC_MoveAbsolute 507 (Ded))
EY émiﬁ MC_MOVEABSOLUTE _Instance F8_ServoControl EE MC_MoveAbsolute Network 14 / $#{f# MC_MOVEABSOLUTE Instance Busy
=@ 06, THEHERH GRS . MC_MOVEABSOLUTE Instance FB_ServoControl ol MC_MoveAbsolute Network 15 / $#{E#} 'MC_MOVEABSOLUTE _Instance’ (Imp
G - 5 MC_MOVEABSOLUTE Instance #B_ServoControl Eul MC_MoveAbsolute Network 15 / §{E4} MC_MOVEABSOLUTE Instance’ (mp
. P i — S J -
it | (B AR IR A, oRAE |
BE—LRI: 0101 HERE: LA (REAR) Q

BUuDewx+ 8

2021/12/24

2. In the "Cross Reference List" under the project, view the call information of the target object in the
project. Double-click an item in the cross reference list. The system displays the specific call position

of the object in the project.
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MC_MOVEABSOLUTE Instance. ~ = P |
e saEwr
AbsoluteCmd ~ Enabled Aois — Axis Done | < >
i It e By T
AbsolutePosition —]Position  CommandAborted | ) EHRUKS
AbsoluteSpeed —{ Velocity Errorj =
AbsoluteAcceleration —J/Acceleration ErroriD3 } El1/0FHL
AbsoluteDeceleration —J Deceleration 1 ) CANopen $hi2Hi &
Arerk ) EEES
Direction ) EEX..
o . R [+[Q] [100% [&/v| ) rous
XR3IAE v 3 x
FRFEMRRIA
WgEBY:  [MC_MoveAbsolute Q TRk
BioE: | v |» =)
s PoU . =& EEsR =B w @ & A
= MC_MoveAbsolute MC_Moveabsolute ] MC_Movebsolute: MC_Movebsokute
MC_MoveAbsolute F8_ServoControl Ei) MC_MoveAbsolute 50fF (Ded) FB_ServoControl [Device: PLC
78_ServoControl £ MC_MoveAbsolute Network 14/ ##{F4} MC_MOVEABSOLUTE Instance Busy (Impl)  FB_ServoControl [Device: PLC
MC_MOVEABSOLUTE Instance. FB_ServoControl B MC_MoveAbsolute Network 15 / $#{E#} 'MC_MOVEABSOLUTE Instance' (Impl) FB_ServoControl [Device: PLC
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3.6 Watch List

The watch list function allows you to monitor variables and addresses. When a program is running, you
can view the data type and current value of monitored variables through the watch list or input a value
for variables.

1. In the toolbar, choose "View" > "Monitoring", and then add a monitoring view.
2. Under a project, add a variable or address you want to monitor.

3.7 Going to a Lower Level

User-Defined Function Block

1. Locate the target function block, right-click the block, and then click "Go to lower level".

Network Comment
POU_0

P ; a

b e
% o
X Delete

Selectal

2. The information of the function block is displayed.

Creating an "Action" Under a Program Organization Unit

1. Locate the target "action", right-click the action, and then click "Go to lower level".
2. The "action" information is displayed.

Creating a "Method" Under a Program Organization Unit

1. Locate the target "METH", right-click "METH", and then click "Go to lower level".
2. The "METH" information is displayed.
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3.8

Project Version Upgrade

This function is supported by InoProShop V1.8.0.0 and later versions.

Procedure
1. Open the dialog box for project version upgrade.

e InInoProShop V1.8.0.0 and later versions, open a project of an earlier version. If an upgradeable
item is available, the "Project Environment" dialog box is automatically displayed.

e Inthe toolbar, choose "Project" > "Project Environment". The "Project Environment" dialog box is
displayed.

¢ Inthe status bar, double-click . The "Project Environment" dialog box is displayed.

2. (Optional) To specify the target version of the Softmotion library or EtherCAT library, select the
target version from the drop-down list of "Newest". The system upgrades the project to the latest
version by default.

3. Click "Upgrade". All upgradeable items are upgraded to their latest version (if a specific version is
specified, the Softmotion library or EtherCAT library is upgraded to the specified version), and the
old project information is backed up to the directory of the original project.

4. (Optional) To view the upgrade details, click "Details".

Upgrade description

e Compiler
You may retain the compiler at its original version or upgrade it. After upgrade, the project compiler
version automatically matches the Omron library version according to the following mapping
relationships. The match is a prerequisite for successful project compilation.

Version of HC_OmronUtils Library Compiler Version
1.1.0.0 (initial version) «3.5.11.10
«3.5.11.11
1.2.0.0 or later 3.5.11.70 or later

Note

On the "Compile Options" page, the upgrade option for the compiler version is disabled. To access the "Compile Op-
tions" page, choose "Project" > "Project Settings", and then click "Compile Options".

o LD/FBD programming language
You may retain the LD/FBD programming language at its original version or upgrade it to the latest
version. Projects created in InoProShop 1.5.2 and later versions are of the latest version by default.

o SoftMotion library
Open a project and view the version of the SoftMotion library.
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Original SoftMotion Version SoftMotion Version After a Project Opened
1.0.0.0t0 1.3.0.3 Upgraded to the latest version by default
Initial version Initial version retained
1.4.0.0 or later Original version retained

The library will be upgraded to the latest version.

o EtherNet/IP library
Open a project and view the version of the EtherNet/IP library.

Original EtherNet/IP Version EtherNet/IP Version After a Project Opened

Initial version « Open a project that is created in a version
earlier than InoProShop V1.7.3 SP5 and the
project is not saved in InoProShop V1.7.3 SP5/
SP6: the project is automatically upgraded to
the latest version by default.

« Open a project that is saved in InoProShop
V1.7.3 SP5/SP6: the original version is retained.

1.0.0.0 or later Original version retained

The library will be upgraded to the latest version.

o EtherCAT library
You may retain the EtherCAT library at its original version or upgrade it to the latest version.

e Omron library (HC_OmronUtils)
Open a project and view the version of the Omron library.

Original Omron Library Omron Version After a Project Opened
Initial version Original version retained
1.0.2.0 or later If the project directly references the Omron library

and the Omron library in the third-party library, the
original version is retained.

If the project is upgraded or a new project is created, the Omron library directly referenced by the
project is upgraded to the latest version, and the Omron library in the third-party library retains the
original version. To upgrade the Omron library in the third-party library, upgrade the project by the
source code of the corresponding library.

If you create a project or upgrade a project in InoProShop V1.8.0.0, the version of the directly
referenced Omron library must be consistent with the version of the Omron library indicated in the
project version information. If the version of the Omron library modified in the library manager is
inconsistent with that indicated in the project version information, a compilation error will be
reported. You are not recommended to manage the Omron library version through the library
manager.

You are not recommended to use the Omron placeholder library in a third-party library, because
the version of the placeholder library changes with the position of the placeholder in the project.
The embedded library is recommended.

= The following figure shows a placeholder library with symbols.

#-+@ CmpHCUts = Cm o

+- +i [HC_OmronUtls = HC_OmronUtis, 1.4.0.0 (Inovance) | He_omronutis 1.4.0.0 L]

% TecVarAccess = lecVarAccess. 3.5.11.0 (Svster

= The following figure shows an embedded library with a comma.
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3.9

3.9.1

3.9.2

7 a9

E HC_OmronUtils, 1.4.0.0 (Inavance)
B TecVarAccess = lecVarAccess, 3.5.11.0 (Syster

HC_OmronUtils 1.4.0,0

Local high-speed 1/0 library
You may retain the local high-speed /0 library at its original version or upgrade it to the latest
version.

Configuration
For projects created in InoProShop 1.5.2 and later versions, the network configuration, hardware
configuration, and device diagnosis functions are upgraded to the latest version by default.

Device version
You may retain the device at its original version or upgrade it to the latest version.

Project Safety Management

Project File Encryption

Project files can be protected by password to prevent unauthorized use. After a password is set for a

project file, you need to input the correct password before opening the project again and using the

project files normally.

ACaution

Do memorize the password for the project file. If lost, this password cannot be retrieved and the project file will be
permanently lost.

Procedure

1. In the toolbar, choose "Project" > "Project Settings". The "Project Settings" dialog box is displayed.

2. Click "Security". Check "Enable project file encryption”, input the current password and a new

password, input the new password again, and then click "OK". The project file is encrypted.

Note

When you set a password for a project file for the first time, you do not need to input the current password.

Subsequent Operation

1. When the project is opened again, the "Password" dialog box is displayed.

2. Input the project file password and click "OK".

Project User Authorization Management

This function allows you to configure user authorization on the current project, such as modifying,

browsing, adding, deleting, and removing sub-items of the project.
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The project user authorization can be managed by users and groups. The system provides two groups
(Everyone and Owner) and one user (Owner) by default. A user can be a member of a group, and a
group can be a member of another group. The Everyone and Owner groups can only be renamed but
cannot be deleted. All new users will be automatically added to the Everyone group. The Owner user
cannot be deleted, but its name and password can be changed. Its initial password is empty. It is
recommended to change the initial password of Owner; otherwise, any user can log in to the system
through the Owner account, making the authorization allocation exist in name only.

After adding a user and a group, you need to allocate authorization by group (to the group Everyone)
for node functions on the device tree. The default authorization is "Authorize". You can manage the
project based on the allocated authorization after login.

1. In the toolbar, choose "Project" > "Project Settings". The "Project Settings" dialog box is displayed.
2. Click "Users and Groups". The "Users and Groups" page is displayed.

Adding a user

1. On the "Users and Groups" page, click "User". On the tab page displayed, click "Add", fill in the user
information, and then click "OK".

Note

« New users are added to the group "Everyone" by default. To add a new user to another group, check the specific
group.

o Toedit a user, on the "Users and Groups" page, click "User". On the tab page displayed, select the user, and click
"Edit". In the dialog box displayed, modify the user information, and then click "OK".

o Todelete a user, on the "Users and Groups" page, click "User". On the tab page displayed, select the user, and
click "Delete".

2. (Optional) Input "Owner" in the "User Name" field (the initial password is empty), and then click
"login".

Note

If this is the first time you add or delete a user to or from a project or edit a user of a project, you need the user au-
thorization of the group "Owner" (the user Owner is created by default).

Exporting/Importing user information

e To exportinformation of a user, on the "Users and Groups" page, click "User". On the tab page
displayed, click "Output/Input”, and then select "Output Users and Groups". On the page displayed,
select a local path to save the user information, and then click "Save".

e Toimport information of a user, on the "Users and Groups" page, click "User". On the tab page
displayed, click "Output/Input”, and then select "Output Users and Groups". On the page displayed,
select the user file saved in a local path, and then click "Open".

Adding a group

1. On the "Users and Groups" page, click "Group". The group management page is displayed.
2. Click "Add", fill in the group information, and then click "OK".
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Note

The system provides two groups "Everyone" and "Owner" by default. One group can be a member of another
group.

To edit a group, on the "Users and Groups" page, click "Group". On the tab page displayed, select the group, and
click "Edit". In the dialog box displayed, modify the group information, and then click "OK".

To delete a group, on the "Users and Groups" page, click "Group". On the tab page displayed, select the group,
and then click "Delete".

. (Optional) Input "Owner" in the "User Name" field (the initial password is empty), and then click

"login".

Note

If this is the first time you add or delete a group to or from a project or edit a group of a project, you need the user
authorization of the group "Owner" (the user Owner is created by default).

Exporting/Importing a group

Settings

To export information of a group, on the "Users and Groups" page, click "Group". On the tab page
displayed, click "Output/Input”, and then select "Output Users and Groups". On the page displayed,
select a local path to save the group information, and then click "Save".

To import information of a group, on the "Users and Groups" page, click "Group". On the tab page
displayed, click "Output/Input”, and then select "Output Users and Groups". On the page displayed,
select the group file saved in a local path, and then click "Open".

1. On the "Users and Groups" page, click "Settings". The "Settings" page is displayed.

2. Set relevant items and click "OK".

Parameter Description Value

Maximum number of licenses It specifies the maximum number Set as needed
of attempts that you can log in Fo a | pefault: 3
user account by password. If this
number is exceeded, this user
account will be deactivated.
Auto logout after no action If no operation is made by the Set as needed
rpouste or keypad.v.wthln the time Default: 10

(in minutes) specified here, the user
account is automatically logged

out.
3. (Optional) Input "Owner" in the "User Name" field (the initial password is empty), and then click
"login".
Note

If this is the first time you open the project management and settings page, you need the user authorization of the
group "Owner" (the user Owner is created by default).
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Allocating authorization

1. In the left device tree, right-click the target node (the "Application" node is used in this example),
and select "Attribute". The "Attribute" dialog box is displayed.

2. Click "Access Control". On the tab page displayed, select the group to which you want to allocate
authorization, click the "+" in the corresponding action column, select the option "Authorize",
"Reject”, or "Clear", and then click "OK".

Project login/logout

3.10

After you add a user and a group and allocate authorization for them, you can log in to the project and

use functions of relevant nodes.

You can log in to or out of a project in the following ways:

Using the menu bar

Logging in to the project through a user account

1. In the menu bar, choose "Project" > "User Management" > "User Logout". The "Login" dialog
box is displayed.
2. Enter the user name and password, and click "OK". The user logs in to the project.

Logging out of a project
In the menu bar, choose "Project" > "User Management" > "User Logout". The user logs out of
the project.

Through the status bar

Logging in to the project through a user account

1. In the status bar, double-click "Current user: xx". The "login" dialog box is displayed.
2. Enter the user name and password, and click "OK". The user logs in to the project.

Logging out of a project
In the status bar, double-click "Current user: xx" and then click "Logout". The user logs out of
the project.

Adding an Object Through Application

The function "Application" allows you to add an object function. Only the functions listed below are

supported.

CAM table
DUT
Program organization unit

Persistent variable

Symbol configuration

Trace

Interface

Global variable list

Application
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e POU for implicit checking

In the left device tree, right-click "Application"”, and then choose "Add Object" > "Cam table" (for
example).

CAM Table

For details of the CAM table, see the "CODESYS Programming System > SoftMotion > Object Editor >
CAM Editor" section of Online Help.

DUT

For details of DUT, see the "CODESYS Programming System > CODESYS Development System >
References > User Interfaces > Objects > DUT" section of Online Help.

Program Organization Unit

For details of the program organization unit, see the "CODESYS Programming System > CODESYS
Development System > References > User Interfaces > Objects > POU" section of Online Help.

Persistent Variable

For details about the persistent variable, see “ Persistent Variable” on page 3609.

Symbol Configuration

For details of symbol configuration, see "CODESYS Programming System > CODESYS Development
System > References > User Interfaces > Objects > Symbol Configuration" section of Online Help.

Trace

For details of the trace, see the "CODESYS Programming System > CODESYS Development System >
References > User Interfaces > Objects > Trace" section of Online Help.

Interface

For details of the interface, see the "CODESYS Programming System > CODESYS Development System >
References > User Interfaces > Objects > POU > Interface" section of Online Help.

Global Variable List

For details of the global variable list, see the "CODESYS Programming System > CODESYS Development
System > References > User Interfaces > Objects > GVL - Global Variable List" section of Online Help.

Application

For details of the application, see the "CODESYS Programming System > CODESYS Development
System > References > User Interfaces > Objects > Application" section of Online Help.
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POU for Implicit Checking

For details of the POU for implicit checking, see the "CODESYS Programming System > CODESYS
Development System > References > User Interfaces > Objects > POU for Implicit Checking" section of
Online Help.
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4

4.1

4.1.1

4.1.2

Network Configuration

Device Configuration

Device Configuration

Device configuration is the first step of PLC programming. It involves two functions: network
configuration and hardware configuration. You can use the two functions to deploy the device.

Network configuration
It is designed from the perspective of bus-type network topology, and is the entrance of device

configuration.

Hardware configuration
It is used to add the expansion I/0 modules of medium-sized PLC.

Network Configuration

After creating an InoProShop project, double-click the "Network Configuration" node in the left device

tree, as shown in the following figure.

Devices > 0 X
=13 Untitled4 hd
~ [ |Device (ams00-CPU108TP/TN)
@ Fault Diagnose
=g Network Configuration
!-;F LocalBus Config
=Bl PLE Logic
=i} Application
® Differential Monitor
m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
=-3% MainTask
H PLC_PRG
(= Resources List
2 SoftMotion General Axis Pool
. HIGH_SPEED_IQ (High Speed IQ Module)
|E MODBUS_TCP (ModbusTCP Device)

Figure 4-1 Network Configuration node

Double-click this node to open the "Network Configuration" page and "Network Devices List" (as

shown in “Configuring a PLC as a Master or a Slave” on page 67). The "Network Configuration" page
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displays the PLC currently used by the user program, and the "Network Devices List" displays all the
devices supported by the PLC.

0 Wetwork Configuraton x | - | N

: =g Refresh |€-§Copy ré Paste {j Delete v Redo | (& Import EDS File

‘ il

EI E} EtherCAT Fieldbus modules

[ il Gs20-ECT-8L 1.0.5.5

=8 77 Mixer

----- il GR10-28ETP124ME_1.2.0.0

----- [# GR10-32ETPRAME_1.2.0.0

-[| Gr10-4ETP4ADE_1.2.0.0
EtherCAT Bridge Terminal(GR.20-EC+
-l eR20_Ec_EC_3.0.1.0

Terminal Coupler

----- il AMBOO-RTU-ECTA_2.0.7.0

----- [# GL10-RTU-ECTA_2.0.7.0

----- [ cL20(5)RTUECT32_3.0.8.0

----- [ GL20-RTU-ECT_1.3.20.0

----- [l Ess80_1axis_v0.18

----- [ ESB10N_ECAT vi.3

----- [# 15520M_ECAT v2.6.3

----- [ 5TDs0_1Axis_08008

----- [H svS10M ECAT vi.1.4 v
]

£ >

Figure 4-2 "Network Configuration" page

Configuring a PLC as a Master or a Slave

When you click a PLC on the "Network Configuration" page, the masters/slaves supported by the PLC
are displayed, as shown in the following figure. Click the target checkbox to enable the master/slave
supported by the CPU.
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%@ Network Configuration X

& Refresh Copy Paste Delete Undo Redo | @ Import EDS File mport G50 File [+ Import ECT File | (g, Zoom In

OO 0
[ Modbus Master [ Modbus Slave

oo 1

[ Modbus Master [ Modbus Slave

FCAND
[ CANopen Master [ CANlink Master
HEthernet
[ModbusTCP Master [/ ModbusTCF Slave
FEtherCAT
[ EtherCAT Master
_YEtherNet/IP
[]EtherNet/IP Master [JEtherNet/IP Slave

[1Free Protocel
[1Free Protocol
[]CANlink Slave

[ Melsee Master

[ Free CAN

When a master (except the CANlink master) function is enabled for the CPU, the bus-type topology is
displayed. For example, the following figure shows the enabled EtherCAT master.

Add a slave

After a master in the CPU is enabled, you can add the slave under the corresponding bus. The slave
can be added by three methods (taking the EtherCAT bus for example).

1. Enable the EtherCAT master function, and then select a slave node under the EtherCAT port node
in the network device list. Drag the node to the network configuration page.
2. Enable the EtherCAT master function, and double-click a slave node under the EtherCAT port
node in the network device list as shown in “ Configuring a PLC as a Master or a Slave” on page 67.
3. Double-click a slave node under the EtherCAT port node in the network device list. If you use this
method, the internal master function of the CPU will be enabled first.
4. For details about how to add an EtherCAT splitter, see “Adding a Splitter and Adding Slaves to
the Splitter” on page 185.To add 1/0 modules for an added slave (slave for the AM600), double-

click the device to open the "Hardware Configuration" page.
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Q Hardware Configuration X
- %

Paste 4, Zoom In (2 Zoom Qut 80

gﬁ MNetwork Configuration
EtherCAT S

Delete Unda Redo

& Refresh Copy

e View basic device information.
Click a device on the "Network Configuration" page, and you can see the basic device information

in "Config Device Information Output" > "DeviceDefaultInfoList".
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¢ Network Configuration 3 [¥ Hardware Configuration | -

@ Refresh |%Copy (& Paste {jj Delete 4y Undo (¢} Redo | @ Import EDS File == Import GSD File () Import ECT File

------ Ho AME00_DBOBETNE EtherCAT Slave imported from Slave XML: GR 10-AM600-0...

e Open the device configuration page
Right-click the EtherCAT slave in network configuration, and select "Open Editor Page" from the
shortcut menu, as shown in the following figure.
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=t MNetwork Configuration X m Hardware Configuration ]
“g Refresh |%Copy (& Paste 1y Delete ¥ Undo ¢} Redo | @ Import EDS File s Import GSD File

Ctrl+C
Ctrl+V

Ctrl+Z
Cirl+Y

Insert EtherCAT Device

Fault Diagnosis

Insert the EtherCAT slave
Right-click the EtherCAT slave in network configuration, and select "Insert EtherCAT Device" from
the shortcut menu, as shown in the following figure.
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'g;g Hetwork Configuration X !'j Hardware Configuration

@ Refresh | & Copy Paste 1y Delete %3 Undo Redo | & Import EDS File m|

i AMG0D_

i Delete - TNE -E;—U_EC
Copy Ctrl+C
Paste Ctrl+V
Unda Ctrl+Z
Redo Ctrl+¥

Open Editor Page

Insert EtherCAT Device

Fault Diagnosis

e Configuration devices can be copied, deleted, and added. For details, see the section
"Configuration Device Common Operations".

e Edit configuration
If the network configuration includes repeated Modbus slave addresses or ModubsTCP slave IP
addresses, the repeat information is displayed in the output box during project compiling. For
details, see the section "Configuration Compiling Error Locating".

Device Information List

To open the device information list, choose "View" > "Configuration Device Info View". The
configuration device basic information is displayed, including the slot number, device name, and
description. The information is minimized at the bottom of the page by default. You need to click the
list to open it.

Config Device Information Output
DeviceDetaillnfoList

Slot Number Device Name Description
E -1 AMBOD-PS2 AMG00 power module, current outputis 24
E 0 Device 2 R5485: support MODBUS-RTU master/slave protocol and free serial port protocol; 1 channel CAN: suppeorts CANOpen m...

Figure 4-3 Device Information List
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Slot number

The slot numbers match the slot numbers in "Hardware Configuration". The numbers of the slots
on the main rack and on the communication slave both start from 1. Slot —1 matches the AM600
power module, and slot 0 matches the CPU.

Device name

The device names are the same as the device names in the left device view.

Description
The basic description of devices, including operating indicators and functions.

To locate a device on the configuration page, click a row in the device list. To open the configuration

page of a device, double-click a row.

Configuration Device Common Operations

The common operations of configuration devices include copying, pasting, canceling, restoring,
deleting, importing EDS, GSD, and ECT files, zooming in, and zooming out.

Note

The copying, pasting, deleting, canceling, and restoring operations only apply to I/O modules on the "Hardware
Configuration" page and to slaves on the "Network Configuration" page.

If you perform copying, pasting, or deleting operation on the slave on the "Network Configuration" page, the
same operation is also performed on its modules.

Import EDS files: The network device list contains some CANopen devices by default. If you need to
add other CANopen devices or EtherNet/IP devices, import the corresponding standard EDS file.
After the file is imported, the device is added to the network device list. If the imported device is
from Inovance, it will be displayed under the Inovance node; otherwise, it is displayed under the
third-party vendor node.

Import GSD files: The network device list contains some DP devices by default. If you need to add
other DP devices, import the corresponding standard GSD file. After the file is imported, the device
is added to the DP port node in the network device list. If the imported device is from Inovance, it
will be displayed under the Inovance node; otherwise, it is displayed under the third-party vendor
node.

Import ECT files: The network device list contains some EtherCAT devices by default. If you need to
add other EtherCAT devices, import the corresponding standard EtherCAT xml (*.xml) file. After the
file is imported, the device is added to the EtherCAT port node in the network device list. If the
imported device is from Inovance, it will be displayed under the Inovance node; otherwise, it is
displayed under the third-party vendor node.

4.1.3 Hardware Configuration

The hardware configuration uses the rack and slot used in device configuration to simulate the field
device modular configuration. Hardware configuration applies to the I/0 modules of medium-sized
PLCs.
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From the aspect of configuration procedure, to add a remote I/0 module, you need to configure the

communication module in network configuration first, and then configure the I/0 module in hardware
configuration. To add a local I/O module, directly open the "Hardware Configuration" page to perform
operations. Hardware configuration supports multi-bus 1/0 configuration, depending on the used CPU

model.
Accessing the Hardware Configuration Page

Except Modbus and Modbus TCP devices, other bus-type devices should have matching "Hardware
Configuration" pages.

You can access the "Hardware Configuration" page in two ways:

1. Double-click a device on the "Network Configuration" page.

2. Double-click a bus node under the "Network Configuration" node in the left device tree, as shown in

the following figure.
= gﬁ'? Metwork Configuration

ﬂ) CANopen Config
&F EtherCAT Config
b LocalBus Config

By default, the "LocalBus Config", namely, local bus configuration node, is available. Double-click it
to perform the local module configuration.

RE * & X ¢ Network Configuration & Hardware Configuration X

=3 Untitled2 )’ LocalBus v =53 S s} 23 B e
= \__]j Device (AM600-CPU1608TP)
@ Device Diagnosis
= "// Metwork Configuration
ﬂ,ﬁ CAMNopen Config
Q EtherCAT Config
Q LocalBus Config

In addition, the "Input/Output Module List" is displayed on the right.

Switching Bus

You can switch the bus of hardware configuration in two ways:

Double-click a bus node under the "Network Configuration" node in the left device tree.
Select another bus type on the current "Hardware Configuration" page, as shown in the following

figure.
* o X 'g’;{? MNetwork Configuration h Hardware Configuration X
;;Wedz =] LocalBus EEEE L e b= =
21 Device (AMS00-CPU1603TP,
| @ Dev(ice Diagnosis )

= g'i? Metwork Configuration
ﬁ.} EtherCAT Config
b LocalBus Config

Adding a Module

You can add I/O modules in three ways:
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1. Double-click an idle slot on the rack. In the module list displayed, double-click a module to add it.

2. Select a node from the right module list, and drag it to an idle slot.

3. Select a rack (blue part in the figure) or device, and double-click a device in the right module list.
Then you can add the devices to the idle slots in order. If you click an idle slot, the selected device is
added to this slot.

Hardware Configuration X v | R ARIEAERSR v o X
. == £57 2 ) e =7 10481
LocalBus & PR =5 ARG AR b wE e o S

A il GL10o_ooz2ETM
Il GL10_3200END
[l GL10_1600END
[# GL10_oo1sETP
[l GL10_0016ETM
[# GL10_o016ER

-7 RINAEER
|l GL10_4aD
-l GL10_4pA

= SRR
il GL10 4T

Dragging a Module

4.1.4

Select a module and drag it to the target slot. By using the dragging function, you can exchange the
locations of two modules or move a module to an idle slot. However, the modules in the main rack and
expansion rack cannot be interchanged.

Device Tree Operations

After adding a bus device, you can select a device in the device tree and use the shortcut menu or
shortcut keys to copy and paste, delete, cut, or drag the device. The following figures show the menu
options.

Copy
Paste

Cut
Delete

Refactoring k
Properties...

Add Object
) AddFolder,..

Disable Devices

Update Device...
(7 Edit Object

Edit Object With...

Edit IO mapping

Impart mappings from CSV...

Export mappings to CSVY...

Collapse Application

These function operations match the basic standard operations.
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4.1.5

4.2

4.2.1

4.2.2

Note

» The copy-paste and cut-paste functions only apply to local masters, local slaves, and individual axis devices.

Configuration Compiling Error Locating

The configuration device defines configuration rules and error detection mechanism, for example,
repeated station addresses of Modbus devices or IP addresses of TCP devices in network configuration.
If the slave in the expansion rack of hardware configuration is not connected to the I/0 module, a
configuration compiling error will be reported.

If a configuration error occurs during project compiling, the InoProShop message box will display the
error. Double-click the error list to go to the corresponding configuration page and the red rectangular
box blinks three times.

CPU Configuration

Overview

The CPU module is the main module of a medium-sized PLC. The CPU is configured based on the
control system requirements of the PLC hardware, to complete the configurations of the PLC and its
control system. Medium-sized PLCs support EtherCAT bus, PROFIBUS DP, Modbus RTU, CAN bus, and
Modbus TCP, and also support high-speed I/0 modules. Therefore, to complete all CPU configurations,
you need to set the bus parameters according to the PLC hardware network configuration.

For example, the CPU module of the AM600 has built-in high-speed 1/0 modules, and local I/0 modules
can be configured. In addition, on the CPU configuration page, you can set the CPU system parameters
and CPU firmware upgrade.

General CPU Configuration Procedure

1. Design the entire CPU hardware network structure.

2. Activate the corresponding bus in network configuration and add the slaves corresponding to the
bus. Currently, the CPU supports EtherCAT bus, DP bus, CANopen, CANlink, Modbus RTU, and
Modbus TCP.

3. For an EtherCAT AM600 slave, CANopen AM600 slave, or DP AM600 slave, add I/ O modules to
hardware configuration.

4. Configure the master, slave, and module configuration parameters corresponding to the bus.

By default, the AM600 CPU module has the high-speed 1/0O function. Each CPU can be configured with
up to 16 local I/0 modules. In addition, you need to configure the CPU system parameters, PLC I/O
update, PLC bus task, PLC user management, log, upgrade, and tasks according to the actual
requirements.
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To know the parameter settings of buses and their slaves, see the chapters of the buses. For the built-
in functions of CodeSys, such as PLC I/O update, PLC bus task, PLC user management, log, and tasks,
see the CodeSys software help. In this guide, the CPU configuration mainly involves the functions of
medium-sized PLCs: CPU parameter configuration, I/O module configuration, and high-speed 1/0
configuration.

4.2.3 CPU Parameter Configuration

System Settings

System settings include the configurations of downtime caused by CPU fault, location retaining at
power failure, network address, and system time, as shown in the following figure.

Operating mode in fault

[] stopped On Configuration Failure [] stopped On System Failure

[] 5topped OnFlash Failure [] Stopped OnSDCard Failure

Power-down Save

Saved Location: | Local Memory R

Metwork

(@) LAND

(® Use thefallowing IP
Read

IP Address: | | | | | | ' | |
| Write

Subnet Mask: | | | | | | . |

Identify Device

Time Configuration

PLC Time: | | Read
Set Time

Date: 2024j01/16 = @~ | Write

Time: |14:2B:3D = | Sync PC time to PLC
Time Zone

Time Zone: {UTc+08:00) k5 . SR, HFEBFAFTEI -~ Write

Current Time: 2024-01-16 14:28:30

PLC Time Zone: | | Read

Figure 4-4 System settings dialog box

Operating mode in fault

e Stopped On Configuration Failure: Whether the CPU stops running when configurations are
inconsistent, for example, when the configured /0 module mounted to the CPU does not match
the physically connected 1/0 module.
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e Stopped On System Failure: Whether the CPU stops running when a system error occurs, for
example, when an interrupt error or stack overflow occurs.

e Stopped on Flash Failure: Whether the CPU stops running when a Flash error occurs. This function
is unavailable currently.

e Stopped on SD Card Failure: Whether the CPU stops running when an SD card error occurs, for
example, when the SD card memory is used up or the SD card is lost. This function is unavailable
currently.

Power-down Save

e Saved Location: Sets the data saving location upon power failure, including the local memory and
SD card.

Note

When you set the saved location as SD card, ensure that an SD card is available; otherwise, data will be lost upon
power failure.

Network

e LANO: Indicates the network interface name used by the PLC for Ethernet communication. The
AM600 and AM400 series have only one EtherNET interface, and the AC800 series has two EtherNET
interfaces. The network names vary with PLCs. You can configure differentiated network
information according to network interface configurations.

e Use the following IP: The IP address of the PLC can be manually modified or automatically
obtained. This configuration is used to manually modify the PLC network information.

e Obtain IP address automatically: The IP address of the PLC is assigned by a router or switch. Note:
This function is available only for the AC800.

e |P Address: Indicates the IP address of the PLC.

e Subnet Mask: Indicates the subnet mask of the PLC.

e Gateway: Sets the gateway for the PLC. Note: This function is available only for the AC800.

e Read: Reads the IP address and subnet mask of the PLC, which are displayed in the IP address and
subnet mask edit boxes.

o Write: Writes the IP address and subnet mask in the edit boxes into the PLC. If you have logged in
and connected to the network, you will be logged out. In this case, you need to re-log in to the
network. If the USB connection is used, you do not need to re-connect the device.

Note

« Do notset IP addresses in the same network segment for the two network interfaces of the Al800-series and
AC800-series PLCs; otherwise, connection will be affected.

« When the IP address needs to be read and written, select the PLC to be read and written on the "Communication
Settings" tab. In addition, the IP address and subnet mask to be written must comply with the related standards.

o Identify Device: Identifies the PLC to be connected. After you configure PLC scanning on the
"Communication Settings" tab, multiple PLCs may be detected. After selecting one PLC, click this
button. Then the two digits of the LED on the PLC panel will alternately display 0, as shown in the
following figure.
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Upgrade

The two digits alternately display 0 at a
frequency of 1 Hz, indicating that the
controller is being verified for login.

40 Q 39
/ \ —
= ¥
¥
- < s
< i |
< ¥
2 O 1
{ ]\ —2/

Figure 4-5 PLC LED in identifying state

Moreover, the software tool InoProShop displays the dialog box as shown in the following figure. Close
the dialog box to complete the identification, and then the LED restores the default state.

RTC Configuration

e PLC Time: Displays the current PLC time.

e Read: Reads the PLC time.

e Write: Writes the current date and time set on the PLC. The current date and time are displayed in
the left edit boxes.

e Sync To Local Date/Time: Writes the current date and time from the PC to the PLC.

Note

When the system writes the PLC time or synchronizes the local date/time to the PLC, the PLC may be affected, for
example, the bus synchronization may be affected. Therefore, before writing the PLC time, ensure that the PLC is in
the "Stop" state. It is recommended to hot reset the PLC after the time is written.

Time Zone

e Time Zone: Reads the PLC time zone. For example, the time zone of Beijing is UTC+8.
e Read: Reads the time zone of the PLC.
o Write: Writes the time zone selected for the PLC.

The upgrade page is used for the upgrade of PLC firmware, as shown in “Figure 4-6 Upgrade dialog
box” on page 80. The PLC firmware upgrade package provides the software data for upgrade, which
may include UBOOT, Device Tree, kernel, and system program. Generally, the upgrade package
includes only the system program.
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Note

The upgrade function is unavailable. Use the InoProShop tool to perform an upgrade.

%@ Metwork Configuration !) Hardware Configuration m Device X

— . This Fuction no logger support, please use InoProShop Tool to upgrade
LIALTE LT SEEE (Menu[Tools]-[InoProShop Tooll)
et PLC Information

PLC Model: l:l Firmware Version: l:l Detailed Version Get PLC Information

Backup and Restore

PLC settings
Flease scan devices and select the device before upgrading,and remember that no power can be cut off

Users and Groups

Firmware Packet: Select Firmware
Files

Compatible Device: Firmware Version: Firmware In Details
PLC shell

UpgradeProgress: Upgrade
OPC LA
Log

System Setting
Upgrade
Status

Information

Figure 4-6 Upgrade dialog box

PLC Information

e PLC Model: The model of the current PLC, such as AM600 or AM610.

e Firmware Version: The firmware version of the PLC, for example, 1.2.3.0.

o Detailed Version: The detailed version information about the PLC, which may include UBOOT,
Device Tree, kernel, and system program, as shown in Figure 4-8. If the PLC firmware has not been
upgraded, the version information may not be included.

e Get PLC Information: Gets the PLC model and firmware information. If the PLC firmware has not
been upgraded, the PLC information may not be obtained.

Firmware Upgrade

o Firmware packet: Sets the firmware upgrade package, with the file name expansion ".upgrade".

e Compatible Device: Displays the devices compatible with the firmware upgrade package. The
upgrade can be performed only when the device is compatible with the PLC model.

e Firmware Version: Displays the firmware version of the upgrade package.

e Firmware In Details: Gets detailed information about the firmware upgrade package.

o Upgrade: After this button is clicked, the firmware upgrade starts. Before performing the upgrade,
the system checks the device type and upgrade firmware file version. If the upgrade firmware
version is later than the PLC firmware version, the upgrade is performed. If the versions are the
same, the upgrade is not performed. If the upgrade firmware version is earlier than the PLC
firmware version, the upgrade is performed only after confirmation.
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Note

« Before the upgrade, scan the device to be upgraded on the "Communication Settings" page and select the PLC
to be upgraded.

« Do not power off the device during the upgrade; otherwise, unrecoverable system faults may occur.

o The upgrade will last about two minutes. After the upgrade, the device automatically restarts.

o After restart (upgrade completed), the LED displays 00 or dynamically changing digits.

« After the upgrade, the PLC device name may be changed. Scan the device again.

After the upgrade, the system displays and verifies that the PLC information and detailed version
information are consistent with the firmware version and detailed information.

Information

4.2.4

Overview

The PLC basic information is displayed, including Name, Vendor, Categories, Type, ID, Version, Order
Number, Description, and Image, as shown in the following figure. After login, the "Information" page
displays the PCB software version of the CPU and logic software version. The PCB software version is
the CPU system program version, and the logic software version is the FPGA software version within
the CPU.

Communication Settings
General

o Name: AM&00-CPU1608TP TN
Applications vendor: Shenzhen Inovance Contral Technology
Categories: SoftMotion PLCs
Type: 4102
ID: 10f4 0001
Version: 3.5.11.11
PLC settings Order Number: 77?7

Description: Inovance Contraol Technology Soft-PLC

Backup and Restore

Users and Groups

Files

PLC shell

OPC UA

Log Image
System Setting

Uparade

Status

Information

Figure 4-7 CPU information page

1/0 Module Configuration

The following table lists the I/O modules of the GL10 series and GL20 series.
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Series Module Type

Digital input (DI)

Relay output (ER type)
Digital output (DO) NPN output (ETN type)
PNP output (ETP type)

Analog input (AD)

GL10 series Analog output (DA)

4TC (4-channel temperature detection module,
supporting thermocouple)

8TC (8-channel temperature detection module,

Temperature detection module )
supporting thermocouple)

4PT (4-channel temperature detection module,
supporting resistance temperature detector)

Digital Input (DI)

Relay output (ER type)
Digital Output (DO) NPN output (ETN type)
PNP output (ETP type)

Digital input/output (DI/DO)

Analog input (AD)

Analog output (DA)

4PT (4-channel temperature detection module,
supporting resistance temperature detector)

GL20 series

Temperature detection module

4TC (4-channel temperature detection module,
supporting thermocouple)

2CAN (2-channel CAN communication module)
25485 (2-channel RS485 expansion module)

Communication module -
2SCOM (2-channel serial port module)

1DNM (1-channel DeviceNet main module)

Process module 2SSl (2-channel SSI communication)

DI Modules of the GL10 Series

There is no module parameter configuration for DI modules. Only the "I/O Mapping", "Status", and
"Information" pages are available. You only need to map the I/O variables on the "I/O Mapping" page
to obtain the DI values. The 16-channel DI module is used as an example here.

1. DI16 1/O mapping
DI16 is a 16-bit digital input module. As shown in the following figure, on the "I/O Mapping" page,
each bit or every eight bits can be mapped to one variable to obtain the input value. For details, click
the "1/0 Mapping" link.
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Find Filter Show all ~ Add FB for IO Channel.. Go to Instance Set Continuous Addr
Variable Mapping Channel  Address Type Default Value Unit  Description
- |:| AL4CH HIWS ARRAY [0..3] OF INT
R AI4CH[O]  %Iw4 INT
h ] A4CH[1]  %IWs INT
R Al4CH[Z]  %IWe INT
h ] A4CH[Z]  %IWT INT

| Reset All Mapping Var

@ = Createnew variable % = Map to existing variable

2. Information
The DI16 module basic information is displayed, including Name, Vendor, Categories, Type, ID,
Version, Order Number, Description, and Image, as shown in the following figure. After login, the
"Information" page displays the DI module logic software version, which is the FPGA software

version within the DI module.

General

Mame: GL10 4 access of AD module
Vendor: Inovance

Categories:

Type: 40030

ID: 10F4 0030

Version: 00.00.00,10

Order Number: 01440006
Description: 4 access of AD module

Image

DO Modules of the GL10 Series

There is no module parameter configuration for DO modules. Only the "I/O Mapping", "Status", and
"Information" pages are available. You only need to map the I/0O variables on the "I/O Mapping" page
and output the mapped variable values to the DO module. DO modules include 16-channel modules
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and 32-channel modules. They have similar "I/O Mapping" pages. The 16-channel DO module is used
as an example here.

1. DO16 I/0 mapping
D016 is a 16-bit digital output module. As shown in the following figure, on the "I/O Mapping" page,
each bit or every eight bits can be mapped to one variable to obtain the output value. For details,
click the "I/O Mapping" link.

Find Filter Show all ~ Add FB for 10 Channel... Go to Instance Set Continuous Add
Variable Mapping Channel  Address Type Default Value Unit  Description
R e T S

" Qo %QX 1.0 BOOL
" 01 QK11 BOOL
" Q2 Q1.2 BOOL
" Q3 %QX 13 BOOL
] Q4 %QX1.4 BOOL
" Qs %QX 1.5 BOOL
" Q6 %QXLE BOOL
" Q7 %QN 17 BOOL
T QB(I) %QB2 USINT

| Reset AllMapping Var

@ = Create new variable "% = Mapto existingvariable

2. Information
The DO16 module basic information is displayed, including Name, Vendor, Categories, Type, ID,
Version, Model Number, Description, Order Number, and Image, as shown in the following figure.
After login, the "Information" page displays the DO module logic software version, which is the FPGA
software version within the DO module.

General

Mame: GL10 16 bit of DI module

Vendor: Inovance

Categories:

Type: 40010

ID: 10F4 0010

Version: 00.00,00, 10

Order Number: 14400005

Description: 16 bit of DI MPM/PMP module

Image
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Al Modules of the GL10 Series

1. General settings
An Al module has four channels, each of which has independent parameter settings and I/O mapping
register (16-bit) settings. The following is the description of one channel in each module.

Module diagnosis upwards reported

Access - 0
Enable access

AD Conversion Mode: | -10V=~-10V(-20000~20000) - Filter Parameter: 8 -
Offline Sign [] overflow Sign [] Peak Value Keeping
Access- 1
Enable access
AD Conversion Made: | -10V=~-10V(-20000~20000) - Filter Parameter: 8 ~
Offline Sign [J overflow Sign [] Peak value Keeping
Access- 2
Enable access
AD Conversion Made: | -10V-10V(-20000~20000) ~ Filter Parameter: 8 w
Offline Sign [] overflow Sign [] Peak Walue Keeping
Access - 3
Enable access
AD Conversion Made: | -10V-~10V(-20000~20000) ~ Filter Parameter: 8 w
Offline Sign [] overflow Sign [] Peak Walue Keeping

e Module diagnosis upwards reported: Specifies whether to report the module faults to the parent
device (such as the CPU and remote module slave). If this function is checked and the parent
device is configured with "Stopped On Failure", the parent device will stop the running of this
device.

e Enable access: Specifies whether to activate the channel. The channel is available only after it is
activated.

e Channel diagnosis upwards reported: Specifies whether to report the channel faults to the parent
device (such as the CPU and remote modaule slave). If this function is checked and the parent
device is configured with "Stopped On Failure", the parent device will stop the running of this
device.

e AD Conversion Mode: Specifies the conversion mode of the analog input. This setting specifies the
channel input conversion type, conversion value range, and the mappings between conversion
types and digital values. The following table lists mappings between analog values of analog
input and digital values.
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Rated Input Range

Rated Digital Value

Input Limit Range

Digital Value Limit

-10Vto+10V -20000 to +20000 -11Vto+11V -22000 to +22000
OVtol0oV 0 to 20000 -0.5Vto +10.5V -1000 to +21000
Analog voltage input | -5V to+5V -20000 to +20000 -5.5Vto+5.5V -22000 to +22000
OVto5V 0 to 20000 -0.25Vto +5.25V -1000 to +21000
1Vto5V 0 to 20000 0.8Vto5.2V -1000 to +21000
-20 mA to +20 mA -20000 to +20000 -22 mA to +22 mA -22000 to +22000
Analog current input | 0 mA to 20 mA 0 to 20000 -1 mAto +21 mA -1000 to +21000
4 mAto 20 mA 0 to 20000 3.2mAto 20.8 mA -1000 to +21000

o Filter Parameter: Indicates the filter time of the analog input channel, ranging from 1 ms to 255

ms.

o Offline Sign: Specifies whether to detect the offline state of the Al channel. The system cannot

distinguish the input value 0 and offline state of the Al module, so all values in the conversion

mode range, including 0, cannot activate the offline sign.

e Overflow Sign: Specifies whether to detect overflow of the Al channel.

e Peak Value Keeping: Specified whether to keep the peak value input of the Al channel.

2. Al4 1/0 mapping

Al4 is 4-channel analog input. Each channel matches a 16-digit integer. For the mappings between

analog values and digital values, see general settings of analog input. On this page, each 16-digit

integer can be mapped to a variable to obtain the digital value matching an analog value of the

input channel. For details, click "I/O Mapping".

Find Filter Show all + Add FB for 10 Cha
Variable Mapping Channel Address Type Unit  Description

oty B() %IB62 USINT

ot IB(II) %IB53 USINT

4 = Create new variable

3. Information

" = Mapto existing variable

The Al4 module basic information is displayed, including Name, Vendor, Categories, Type, ID,

Version, Model Number, Description, Order Number, and Image.
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After login, the "Information" page displays the PCB software version and logic software version of
the Al4 module. The PCB software version is the embedded software version of Al4 and the logic
software version is the FPGA software version within the Al4 module.

General

MName: GL10 4 access of PT module
Vendor: Inovance

Categories:

Type: 40050

ID: 10F4 0050

Version: 00.00.00, 10

Order Number: =**

Description: 4 access of FT module

Image

I
.
=
i
L1
¥
o
P
5
G,

AO Modules of the GL10 Series

1. General settings
An AO module has four channels, each of which has independent parameter settings and I/0
mapping register (16-bit) settings. The following is the description of one channel in each module.
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Module diagnosis upwards reported

Access -0
Enable access

ConversionMode: - 10V e 10V{-20000 ~20000) w

COutput After Stop/Offline
(®) Output zero
() Output |ast value

() Output preset value

Access - 1
Enable access

ConversionMode: -10V ~ 10V{-20000 ~20000) w

Output After Stop/Offiine
(@) Output zero
() Output |ast value

() Output preset value

Access - 2
Enable access

ConversionMode: ~10V ~ 10V {- 20000~ 20000) w

Cutput After Stop/Offline
(@ Output zero
() Output last value

() Output preset value

Access - 3
Enable access

ConversionMode: - 10V~ 10V{-20000 ~20000) -

COutput After Stop/Offline
(® Output zero
() Output last value
() Output preset value

e Module diagnosis upwards reported: Specifies whether to report the module faults to the parent
device (such as the CPU and remote module slave). If this function is checked and the parent
device is configured with "Stopped On Failure", the parent device will stop the running of this
device.

e Enable access: Specifies whether to activate the channel. The channel is available only after it is
activated.

e Channel diagnosis upwards reported: Specifies whether to report the channel faults to the parent
device (such as the CPU and remote module slave). If this function is checked and the parent
device is configured with "Stopped On Failure", the parent device will stop the running of this
device.

e AD Conversion Mode: Specifies the conversion mode of the analog output. This setting specifies
the channel output conversion type, conversion value range, and the mappings between
conversion types and digital values. The following table lists mappings between analog values of
analog output and digital values.
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Rated Output . . . A
- Rated Digital Value | Output Limit Range | Digital Value Limit
Range
-10Vto+10V -20000 to +20000 -11Vto+11V -22000 to +22000
OVtol0V 0 to 20000 -0.5Vto+10.5V -1000 to +21000
Analog voltage
output -5Vto+5V -20000 to +20000 -55Vto+5.5V -22000 to +22000
OVto5V 0 to 20000 -0.25Vto +5.25V -1000 to +21000
1Vto5V 0 to 20000 0.8Vto5.2V -1000 to +21000
Analog current 0 mAto 20 mA 0 to 20000 0 mAto21 mA 0to 21000
output 4 mAto 20 mA 0 to 20000 3.2mAt020.8 mA | -1000 to +21000

o Output After Stop/Offline: Sets the output retaining value after the module stops running.

e Output zero: Always outputs 0 after the module stops running.

e Output last value: Always outputs the last value after the module stops running.

e Output preset value: Always outputs the preset value after the module stops running. The preset
value can be an analog value or a digital value. The analog values and digital values have the

mapping relationship. If the analog or digital value is changed, its corresponding digital or analog
value is also changed. The preset value range depends on the conversion mode. For details, see

the description of conversion mode.

. AO4 1/0 mapping

AO04 is 4-channel analog output. Each channel matches a 16-digit integer. For the mappings between
analog values and digital values, see general settings of analog output. The following figure shows
the mapping page. On this page, each 16-bit integer can be mapped to a variable, and this variable is
output to the current channel. Then the AO module converts the variable into the analog value for
output. For details, click "I/O Mapping".

Find Filter Show all » Add FB for IO Channel... Go to Instance Se
Variable Mapping Channel Address Type Default Value Unit  Description
=y Temperature %ID4 ARRAY [0..3] OF REAL
4 Temperature[0] %LID4 REAL
H Temperature[1] %ID5 REAL
b Temperature[2]  %ID& REAL
p Temperature[3]  %ID7 REAL
. Information

The AO4 module basic information is displayed, including Name, Vendor, Categories, Type, ID,
Version, Model Number, Description, Order Number, and Image.

After login, the "Information" page reads and displays the PCB software version and logic software
version of the AO4 module. The PCB software version is the embedded software version of AO4 and
the logic software version is the FPGA software version within the AO4 module.
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General

Mame: GL20{S)-4FT(4 channels FT Madule)
Vendor: Inovance

Categories:

Type: 41050

ID: 10F4 1050

Version: 00.00,00, 10

Order Number:

Description: GL20-4FT(4 channels FT Module)

Image

Temperature Detection Module of the GL10 Series

Temperature detection modules include 4TC modules (4-channel, supporting thermocouple), 8TC
modules (8-channel, supporting thermocouple), and 4PT modules (4-channel, supporting resistance
temperature detector). All the modules have their respective general settings and channel settings.

General settings include the unit type and sample cycle of the temperature detection module. Channel
settings include the sensor type, filter time, overflow, and temperature offset of each channel.

1. General settings
The temperature detection module settings vary with the module type. The 4TC and 8TC modules
support the cold junction compensation function, but the 4PT module does not. In addition, the 8TC
module supports external cold junction compensation, but the 4TC module does not. The following
figure shows the configuration page of the 8TC module.
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Thermocouple cald junction compensation

nner cold junction compensation uter coldjunction compensation
@1 Id juncti pensati () Outer cold juncti pensati
Temperature Unit
(@) Centigrade degree(*C) () Fahrenheit degree(~F)
Sample cyde
(@) 500ms () 1000ms

Module diagnosis upwards reported: Specifies whether to report the module faults to the parent
device (such as the CPU and remote module slave). If this function is checked and the parent
device is configured with "Stopped On Failure", the parent device will stop the running of this
device.

Cold junction compensation: Selects the cold junction compensation mode. Only the 8TC module
supports external cold junction compensation, and the 8TC module uses channel 7 (the last
channel) for the input of external cold junction compensation.

Temperature Unit: Sets the input unit used by the temperature detection module, including
Centigrade degree and Fahrenheit degree.

Sample cycle: Sets the sample cycle used by the temperature detection module, including 250
ms, 500 ms, and 1000 ms.

2. Channel settings

Different types of modules support different numbers of channels. The 4TC and 4PT modules

support 4 channels, and the 8TC module supports 8 channels. The channels have similar parameter

settings. The following is the description for one channel. The following figure shows the channel

setting interface of the 8TC module.

Access - 0

Enable access
Sensor Type: K w Filter Time: S5s L
[] overflow Detect

Lower Value(*C): -270 (-270-1370) Upper Value(®C): 1370 (-270-1370)

[] Enable Offset

Offset Value(=C): 0 (-204.8-204.7)

Sensor Offline Detect

Enable access: Specifies whether to activate the channel. The channel is available only after it is
activated.

Channel diagnosis upwards reported: Specifies whether to report the channel faults to the parent
device (such as the CPU and remote module slave). If this function is checked and the parent
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device is configured with "Stopped On Failure", the parent device will stop the running of this

device.

e Default: Restores the default settings of the channel.

e Sensor Type: The sensor type and specifications of the 8TC and 4TC modules are listed in the

following table. By default, the K sensor is used.

Iltem Sensor Name Temperature Range (°C) Temperature Range (°F)
B 250°C to 1800°C 482°F to 3272°F
E -270°C to +1000°C -454°F to +1832°F
N -200°C to +1300°C -328°F to +2372°F
J -210°C to +1200°C -346°F to +2192°F
Thermocouple
K -270°C to +1372°C -454°F to +2502°F
R -50°C to +1768°C -58°F to +3214°F
S -50°C to +1768°C -58°F to +3214°F
T -270°C to +400°C —454°F to +752°F
Iltem Sensor Name Temperature Range (°C) Temperature Range (°F)
. Pt100 -200°C to +850°C -328°F to +1562°F
Resistance Pt500 ~200°C to +850°C ~328°F to +1562°F
temperature
Pt1000 -200°C to +850°C -328°F to +1562°F
detector
Cul00 -50°C to +150°C -58°F to +302°F

o Filter Time: Specified the filter time of the temperature detection module when this channel is

used, ranging from 0s to 100s. The default value is 5s.

o Overflow Detect: Enables overflow detection for the channel. If the temperature is beyond the

specified range, an overflow fault is reported. For the temperature range, see the preceding table.

e Enable Offset: Sets the offset compensation for the temperature detection module, ranging from
-204.8 to +204.7.
o Sensor Offline Detect: Enables offset alarming of the sensor.

3.1/0 mapping

The numbers of supported channels and I/0 mappings vary with the temperature detection module

type. The following figure shows the I/0 mapping page of the 4PT module. The parameter value of

each channel is the temperature value. For details, click "I/O Mapping".

Find

Filter Show all

- Add FB for IO Channel.. Go to Instance Set Continuous Address

Variable
SN

LS

Mapping  Channel

Address  Type

AO4CH %QW10 ARRAY [0..3] OF INT
AOACHIO]  %QW10 NT
ACACH[L]  %QW11 INT
AOACH[Z]  %QWI12 INT
A04CH[3]  %QW13 T

Default Value  Unit

Reset All Mapping Var - Always updatevariables  Enabled 1 (use bus cyde task if not used in any task)

% = Create new variable

4. Information

" = Mapto existing variable

The basic information of the temperature detection module is displayed, including Name, Vendor,

Categories, Type, ID, Version, Model Number, Description, Order Number, and Image.

After login, the "Information" page displays the PCB software version and logic software version of

the temperature detection module. The PCB software version is the embedded software version of

the temperature detection module and the logic software version is the FPGA software version

within the temperature detection module.
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General

Mame: GL10 16 bit of DO module

Vendor: Inovance

Categories:

Type: 40020

ID: 10F4 0020

Version: 00,00,00, 10

Order Number: 01440003,/01440015,/01440017
Description: 16 bit of DO NPM/PMNP output module

Image

I
.
i
&
L1
i
o
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5
O,

DI Modules of the GL20 Series

DI modules have the "Channel Settings", "Device Diagnosis", "I/O Mapping", "Status", and
"Information” pages. You only need to map the /O variables on the "I/O Mapping" page to obtain the
DI values. DI modules include 8-channel, 16-channel, and 32-channel modules, with similar pages. The

following takes the 16-channel DI module as an example.

1. Channel Settings
The following figure shows the "Channel Settings" page, on which you can set a filter time for each

channel.
Access - 0
Filter Time: |1ims e
Access- 1
Filter Time: |1ms ~

2. Device Diagnosis
The following figure shows the "Device Diagnosis" page, on which you can view the error information

of a module.
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3.1/0 Mapping

GRS

DiagnoseState

Code

The following figure shows the "I/O Mapping" page. Each bit or every eight bits can be mapped to
one variable to obtain the input value. For details, see “4.2.6 I/0 Mapping Parameters” on page 127.

Find

Filter Show all

v Add FB for 10 Channel.. Go to Instance Set Continuous Address

Variable
w
M

Mapping Channel  Address Type

BO
B

Default Value Unit  Description
%IB1 USINT
RIB2 USINT

] [R=EE

ingVar| Always

g = Create new variable

“§ = Mapto eisting variable

Enabled 1

bus eycle task f notused n any task) |

4. Information

The module basic information is displayed, including Name, Vendor, Categories, Type, ID, Version,
Order Number, Description, and Image, as shown in the following figure. After login, the

"Information" page displays the module logic software version, which is the FPGA software version
within the module.

General

Name: GL20(S) 16 bit of DO module

Vendor: Inovance

Categories:

Type: 41020

TD: 10F4 1020

Version: 00.00.00.10

Order Number:

Description: 16 bit of DO NPN output module

No fmage Ffound
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DO Modules of the GL20 Series

DO modules have the "Channel Settings", "Device Diagnosis", "I/O Mapping", "Status", and
"Information" pages. You only need to map the I/O variables on the "I/O Mapping" page to obtain the
DO values. DO modules include 8-channel, 16-channel, and 32-channel modules, with similar pages.
The following takes the 16-channel DO module as an example.

1. Channel Settings
The following figure shows the "Channel Settings" page, on which you can set the output status of
each channel after the channel stops or is disconnected. Options are "Output last value", "Output
preset value", and "Bitwise setting".

4 Qut Status after stop or disconnection - Channel 0

() Output last value (@) Output preset value (O Bitwise setting

Presetvalue: | qgp g 1 2 k] 4 5 & 7
FALSE |FALSE |FALSE |FALSE |FALSE |FALSE | FALSE |FALSE

4 Out 5tatus after stop or disconnection - Channel 1

(O Output last value (@) Output preset value (O Bitwise setting

Presetvalue: | g g 1 2 3 4 5 & 7

1 FALSE |FALSE |FALSE |FALSE |FALSE |FALSE |FALSE |FALSE

2. Device Diagnosis
The following figure shows the "Device Diagnosis" page, on which you can view the error information
of a module.
HHIATE

Ma. DiagnoseState Code

3.1/0 Mapping
The following figure shows the "I/O Mapping" page. Each bit or every eight bits can be mapped to
one variable to obtain the output value. For details, see “4.2.6 I/O Mapping Parameters” on page 127.
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Find Filter Show all + Add FB for IO Channel... Go to Instance Set Continuous Address
Variable Mapping Channel  Address Type Default Value Unit  Description
=9 QB %QBL USINT

"® Qo %QXLO BOCL
L Q1 %QX1.1 BOOL
L' Q2 %QX1.2 BOOL
" Q3 %QKL3 BOCL
" Q4 %QKLa BOOL
"® Q5 %QXLS BOCL
"® Q6 %QXLE BOCL
" Q7 %QX1.T BOOL
w-"g QB(Im) %GB2 USTNT

| Reset All Mapping Var  Always updatevariables | Enabled 1 (use bus cyde task if not used in any task)

% = Create new variable % = Mapto edsting variable

4. Information
The DO16 module basic information is displayed, including Name, Vendor, Categories, Type, ID,
Version, Model Number, Description, Order Number, and Image, as shown in the following figure.
After login, the "Information" page displays the DO module logic software version, which is the FPGA
software version within the DO module.
General

Name: GL20(5)-1600END(16 channels DI module)

Vendor: Inovance

Categories:

Type: 41010

ID: 10F4 1010

Version: 00,00.00,10

Order Number:
Description: 16 channels DI module

Image

No image found

DI/DO Modules of the GL20 Series

DI/DO modules have the "Channel Settings", "Device Diagnosis", "I/O Mapping", "Status", and
"Information" pages. The following takes the 8-channel DI module as an example.

1. Channel Settings
The following figure shows the "Channel Settings" page, on which you can set the filter time for each
channel and the output status of each channel after the channel stops or is disconnected. Options
are "Output last value", "Output preset value", and "Bitwise setting".
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A Access - 0

Filter Time: | ims o

4 Out Status after stop or disconnection - Channel 0

() Output last value (@) Output preset value (O Bitwise setting
Preset value: Group 0 1 3 3 4 S 6 2
I FALSE |FALSE |FALSE |FALSE |FALSE |FALSE |FALSE |FALSE

2. Device Diagnosis
The following figure shows the "Device Diagnosis" page, on which you can view the error information
of a module.
HTATE

Mo, DiagnoseState Code

3.1/0 Mapping
The following figure shows the "I/O Mapping" page. Each bit or every eight bits can be mapped to
one variable to obtain the input value. For details, see “4.2.6 I/0 Mapping Parameters” on page 127.

Find Filter Show all - Add FB for 10 Channel.. Go to Instance Set Continuous Address
Variable Mapping Channel Address  Type  Default Value Unit Description
=t B(1) %IB3 USINT

-t o %30 BOCL
“» I %31 BOCL
4 12 D32 BOOL
Ed 3 WD3.3 BOOL
-t 4 L34 BOCL
“» 5 R3S BOCL
* 5 IN3.6 BOOL
4 7 RD3.T BOOL
=g BO %GQB3 USINT
"# Qo %Q¥30  BOOL
" Q1 AHON3.1 BOOL
" Q2 QK32 BOOL
4 Q3 %Q¥33  BooL
"# Q4 %Q¥34  BOOL
' Qs QK35 BOOL
R Q6 %Qx3.6 BOOL
] Q7 UQK3.T BOOL
[ | [z ingVar| Alweys Enabled 1 (use bus cyde task i not used n any task) |
“ = Create new variable i = Mapto existing varisble

4. Information
The module basic information is displayed, including Name, Vendor, Categories, Type, ID, Version,
Order Number, Description, and Image, as shown in the following figure. After login, the
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"Information" page displays the DI/DO module logic software version, which is the FPGA software
version within the DI/DO module.

General

Names: GL20 8 bit of DI and 8 bit of DO medule
Vendor: Inovance

Categories:

Type: 41060

ID: 10F4 1060

Version: 00.00.00.10

Order Number:

Description: 8 bit of DI and & bit of DO module

Image

Al Modules of the GL20 Series

Al modules include 4AD modules (4-channel Al), 8ADI modules (8-channel Al, supporting current input),
and 8ADV modules (8-channel Al, supporting voltage input). The "Channel Settings", "Device
Diagnosis”, "I/O Mapping", "Status", and "Information" pages are available for these modules. The
following takes the 4AD Al module as an example.

1. Channel Settings
An Al module has four channels, each of which has independent parameter settings and I/0 mapping
register (16-bit) settings. The following is the description of one channel in each module.
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Access- 0

Enable access
Digital output range

(®) -20000~20000 () -32000~32000 (0) -27648~27648
AD Conversion Mode: |-10¥~10V{-20000 ~20000) w Filter Parameter: 8 w
Offline Sign [ overflow Sign [ Peak Value Keeping [ overflow detection
Access -1
Enable access
Digital output range
(@ -20000~20000 () -32000~32000 () 2764827648
AD Conversion Mode: |-10V~10V{-20000 ~20000) w Filter Parameter: 8 w
Offline Sign [ overflow Sign [ Peak value Keeping [ overflow detection
Access - 2
Enable access
Digital output range
(®) -20000~20000 () -32000~32000 () -2764827648
AD Conversion Mode: |-10V~10V{-20000 ~20000) w Filter Parameter: 3 w
Offline Sign [ overflow Sign [ Peak value Keeping [ overflow detection
Access - 3
Enable access
Digital output range
(®) -20000~20000 (D) -32000~32000 (D) -27648n27648
AD Conversion Mode: | -10V~10V{-20000 ~20000) w Filter Parameter: 8 W
Offline Sign [ overflow Sign [] Peak value Keeping [ overflow detection

e Enable access: Specifies whether to activate the channel. The channel is available only after it is
activated.

o Digital output range: Sets the analog output range, which determines the range of the values
output by this channel for conversion.

e AD Conversion Mode: Specifies the conversion mode of the analog input. This setting specifies the
channel input conversion type, conversion value range, and the mappings between conversion
types and digital values. The following table lists mappings between analog values of analog
input and digital values.
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Rated Input Range

Rated Digital Value

Input Limit Range

Digital Value Limit

~10Vto+10V 20000 to +20000 | ~10.24V to +10.24V | 20400 to +20400
~32000 to +32000 32640 to +32640
27648 to +27648 28200 to +28200
0Vto 10V 0 to 20000 ~0.5Vt0+10.24V | 1000 to +20400
0 to 32000 ~1600 to +32640
0to 27648 ~1382 to +28200
_5Vto+5V 20000 to +20000 | -5.12Vto+5.12V | 20400 to +20400
Analog voltage
nput ~32000 to +32000 32640 to +32640
27648 to +27648 28200 to +28200
0Vto5V 0 to 20000 ~0.25Vt0+5.12V | 1000 to +20400
0 to 32000 ~1600 to +32640
0to 27648 -1382 to +28200
1Vto5V 0 to 20000 0.8V105.12V 1000 to +20400
0 to 32000 ~1600 to +32640
0to 27648 ~1382 to +28200
20 mAto+20mA | -20000 to +20000 | ~20.56 mA to 20400 to +20400
32000 to +32000 | T20-56 MA 32640 to +32640
27648 to +27648 28200 to +28200
0 mA to 20 mA 0 to 20000 ~1mAt020.56 mA | ~1000 to +20400
Analog current
. 0 to 32000 ~1600 to +32640
input
0to 27648 ~1382 to +28200
4mA to 20 mA 0 to 20000 3.2 mAt020.56 mA | ~1000 to +20400
0 to 32000 ~1600 to +32640
0to 27648 ~1382 to +28200

Filter Parameter: Indicates the filter time of the analog input channel, ranging from 1 ms to 255

ms.

Offline Sign: Specifies whether to detect the offline state of the Al channel. The system cannot

distinguish the input value 0 and offline state of the Al module, so all values in the conversion

mode range, including 0, cannot activate the offline sign.

Overflow Sign: Specifies whether to detect overflow of the Al channel.

Peak Value Keeping: Specified whether to keep the peak value input of the Al channel.

2. Device Diagnosis

The following figure shows the "Device Diagnosis" page, on which you can view the error information

of a module.
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Mao. DiagnoseState Code

3.1/0 Mapping
Al4 is 4-channel analog input. Each channel matches a 16-digit integer. For the mappings between
analog values and digital values, see the section "Channel Settings". On this page, each 16-digit
integer can be mapped to a variable to obtain the digital value matching an analog value of the
input channel. For details, see “4.2.6 I/O Mapping Parameters” on page 127.

Find Filter Show all ~ Add FB for IO Channel.. Go to Instance Set Continuous Address
Variable Mapping Channel  Address  Type Default Value Unit  Description
=t AT4CH W2 ARRAY [0..3] OF INT
= ] AT4CH[O]  %Iw2 T
* Al4CH[]  %IW3 INT
[ AIACH[Z]  %IW4 INT
Ay AT4CH[3] BIWS INT

| [Reset inaVar| Always Enabled 1 (use bus cyde task ifnotused nany task) |

#g = Createnew variable "% = Mapto existing variable

4. Information
The module basic information is displayed, including Name, Vendor, Categories, Type, ID, Version,
Model Number, Description, Order Number, and Image. After login, the "Information" page displays
the PCB software version and logic software version of the Al4 module. The PCB software version is
the embedded software version of Al4 and the logic software version is the FPGA software version
within the Al4 module.
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General

Names: GL 10 4 access of DA module
Vendor: Inovance

Categories:

Type: 40040

ID: 10F4 0040

Version: 00.00.00.10

Order Number: 01440007
Description: 4 access of DA module

Image

No image found

AO Modules of the GL20 Series

AO modules have the "Channel Settings", "Device Diagnosis", "I/O Mapping", "Status", and
"Information” pages.

1. Channel Settings
An AO module has four channels, each of which has independent parameter settings and I/0

mapping register (16-bit) settings. The following is the description of one channel in each module.
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Access -0
Enable access
ConversionMaode: | -10V~10V{-20000~20000) w

DigitalOutput
® -20000~20000 ) -32000~32000 () -27648~27648

Output After Stop/Offline
(@ Output zero
() Output last value

() Output preset value

Access -1
Enable access
ConversionMaode: | -10V~10V{-20000~20000) v

DigitalOutput
() -20000~20000 (C) -32000~32000 (0) -27648~27648

Output After Stop/Offline
@) Output zero
(C) Output last value

() Output preset value

Access - 2
Enable access

ConversionMode: | -10V~10V{-20000~20000) v

DigitalOutput
(@) -20000~20000 () -32000~32000 () -27648~27648

Output After Stop/Offline
@ Output zero
(C) Output last value

() Output preset value

Access - 3
Enable access

ConversionMaode: | -10V~10V(-20000~20000) w

DigitalOutput
(®) -20000~20000 () -32000~32000 () -27648~27648

Output After Stop/Offline
@ Output zero
() Output last value

() Output preset value

o Enable access: Specifies whether to activate the channel. The channel is available only after it is

activated.

o Digital output range: Sets the analog output range, which determines the range of the values
output by this channel for conversion.

e AD Conversion Mode: Specifies the conversion mode of the analog output. This setting specifies
the channel output conversion type, conversion value range, and the mappings between
conversion types and digital values. The following table lists mappings between analog values of

analog output and digital values.
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Rated Output

Rated Digital Value

Output Limit Range

Digital Value Limit

Range
-10Vto+10V -20000 to +20000 -10.24 V to +10.24 V | -20400 to +20400
-32000 to +32000 -32640 to +32640
-27648 to +27648 -28200 to +28200
OVtol0oV 0 to 20000 -0.5Vto +10.24V -1000 to +20400
0 to 32000 -1600 to +32640
0to 27648 -1382 to +28200
-5Vto+5V -20000 to +20000 -5.12Vto +5.12V -20400 to +20400
Analog voltage
-32000 to +32000 -32640 to +32640
output
-27648 to +27648 -28200 to +28200
0Vto5V 0 to 20000 -0.25Vto +5.12V -1000 to +20400
0 to 32000 -1600 to +32640
0to 27648 -1382 to +28200
1Vto5V 0 to 20000 0.8Vto5.12V -1000 to +20400
0 to 32000 -1600 to +32640
0to 27648 -1382 to +28200
0 mA to 20 mA 0 to 20000 -1 mAto 20.56 mA | -1000 to +20400
0 to 32000 -1600 to +32640
Analog current 0to 27648 -1382 to +28200
output 4 mAto20 mA 0 to 20000 3.2mAto0 20.56 mA | -1000 to +20400
0 to 32000 -1600 to +32640
0to 27648 -1382 to +28200

e Output After Stop/Offline: Sets the output retaining value after the module stops running.

e Output zero: Always outputs 0 after the module stops running.

e Output last value: Always outputs the last value after the module stops running.

e Output preset value: Always outputs the preset value after the module stops running. The preset

value can be an analog value or a digital value. The analog values and digital values have the

mapping relationship. If the analog or digital value is changed, its corresponding digital or analog

value is also changed. The preset value range depends on the conversion mode. For details, see

the description of conversion mode.

. Device Diagnosis

The following figure shows the "Device Diagnosis" page, on which you can view the error information

of a module.
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3.1/0 Mapping

DiagnoseState

Code

AO4 is 4-channel analog output. Each channel matches a 16-digit integer. For the mappings between
analog values and digital values, see the section "Channel Settings". The following figure shows the
"Channel Settings" page. On this page, each 16-bit integer can be mapped to a variable, and this
variable is output to the current channel. Then the AO module converts the variable into the analog
value for output. For details, see “4.2.6 I/0O Mapping Parameters” on page 127.

Find Filter Show all + Add FB for IO Channel.. Go to Instance Set Continuous Address
Variable Mapping Channel  Address  Type Default Value Unit  Description
L] e ek smbger
] HO4CH[O]  %QW2 NT
" AOACH[I]  %QW3 T
] AOACH[Z]  %Qwd INT
N ADACHIZ] QWS NT

| [Reset inaVer| Always Enabled 1 (use bus cycl task ifnot usedin any task) |

4. Information

Y@ = Create new variable " =Mapto edsting variable

The module basic information is displayed, including Name, Vendor, Categories, Type, ID, Version,
Model Number, Description, Order Number, and Image. After login, the "Information" page reads and
displays the PCB software version and logic software version of the AO4 module. The PCB software
version is the embedded software version of AO4 and the logic software version is the FPGA software
version within the AO4 module.
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General

Name: GL20(5) 4 access of AD module
Vendor: Inovance

Categories:

Type: 41030

ID: 10F4 1030

Version: 00.00.00.10

Order Number:

Description: 4 access of AD module

Image

No image found

Temperature Detection Modules of the GL20 Series

Temperature detection modules include 4PT modules (4-channel, supporting resistance temperature
detector) and 4TC modules (4-channel, supporting thermocouple). All the modules have their
respective general settings and channel settings. General settings include the unit type and sample
cycle of the temperature detection module. Channel settings include the sensor type, filter time,
overflow, and temperature offset of each channel. The following takes the 4PT temperature detection
module as an example.

1. General settings

Temperature Unit
(® Centigrade degree(°C) () Fahrenheit degree(~F)
Sample cyde
(T) 250ms () 500ms () 1000ms

e Temperature Unit: Sets the input unit used by the temperature detection module, including
Centigrade degree and Fahrenheit degree.

e Sample cycle: Sets the sample cycle used by the temperature detection module, including 250
ms, 500 ms, and 1000 ms.

2. Channel Settings
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Access - 0

Enable access

Sensor Type:

P£100 ~

[ overflow Detect

Lower Value(=C): [-200

[] Enable Offset

Offset Walue(=C):

[] Sensor Offline Detect

(-200-850)

0 (-204.8-204.7)

Filter Time: 5g

Upper Value(®C): 850

[] Up and Down Overflow detection

Default

(-200-850)

Enable access: Specifies whether to activate the channel. The channel is available only after it is

activated.

Default: Restores the default settings of the channel.

Sensor Type: The sensor type and specifications of the 4PT module are listed in the following
table. By default, the K sensor is used.

Type Sensor Name Temperature Range (°C) Temperature Range (°F)
Pt100 -200°C to +850°C -328°F to +1562°F
Pt500 -200°C to +850°C -328°F to +1562°F
Pt1000 -200°C to +850°C -328°F to +1562°F
CulO0 -50°C to +150°C -58°F to +302°F
. KTY84 -50°C to +150°C 32°F to 392°F

Resistance
NTC5K (B value: 2000) -30°C to +200°C -22°F to +392°F

temperature

detector NTC5K (B value: 3950) -15°C to +100°C 5°F to 212°F
NTC5K (B value: 6000) 0°C to 100°C 32°F to 212°F
NTC10K (B value: 2000) -25.0°C to +200°C -13°F to +392°F
NTC10K (B value: 3950) 0°C to 150°C 32°F to 302°F
NTC10K (B value: 6000) -6°C to +100°C 42.8°F to 212°F

Filter Time: Specified the filter time of the temperature detection module when this channel is

used, ranging from 0s to 100s. The default value is 5s.

Overflow Detect: Enables overflow detection for the channel. If the temperature is beyond the

specified range, an overflow fault is reported.

Enable Offset: Sets the offset compensation for the temperature detection module, ranging from
-204.8 to +204.7.
Sensor Offline Detect: Enables offset alarming of the sensor.

Overflow detection: Enables the overflow alarming function.

. Device Diagnosis

The following figure shows the "Device Diagnosis" page, on which you can view the error information

of a module.
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Mo. DiagnoseState Code

4.1/0 Mapping
The numbers of supported channels and I/O mappings vary with the temperature detection module
type. The following figure shows the "I/O Mapping" page of the 4PT module. The parameter value of
each channel is the temperature value. For details, see “4.2.6 I/0 Mapping Parameters” on page 127.

Find Filter Show all ~ Add FB for IO Channel.. Go to Instance Set Continuous Address |

Variable Mapping Channel Address Type Default Value Unit  Description
= Temperature %ID3 ARRAY [0..3] OF REAL
+ Temperature[0] %ID3 REAL
Temperature[ 1] %ID4 REAL
Temperature[2J]  %IDS REAL
Temperature[3]  %ID6 REAL

FEE e

[ Hﬁaa.n]lMappingVar Always updatevariables | Enabled 1 {use bus cycle task if not used in any task)

Y@ = Create new variable "% = Mapto existingvariable

5. Information
The basic information of the temperature detection module is displayed, including Name, Vendor,
Categories, Type, ID, Version, Model Number, Description, Order Number, and Image. After login, the
"Information" page displays the PCB software version and logic software version of the temperature
detection module. The PCB software version is the embedded software version of the temperature
detection module and the logic software version is the FPGA software version within the
temperature detection module.
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General

Name: GL20(5) 4 access of DA module
Vendor: Inovance

Categories:

Type: 41040

ID: 10F4 1040

Version: 00.00.00.10

Order Number:

Description: 4 access of DA module

Image

No fmage found

Communication Modules of the GL20 Series

The GL20 series has the communication modules 2CAN, 25485, 2SCOM, and 1DNM. For configuration of
each module, see the user guide of the specific module.

Process Module of the GL20 Series

The GL20 series has a GL20-2SSI 2-channel encoder input module. For the module configuration, see
the GL20-25SI 2-Channel Encoder Input Module User Guide.

4.2.5 High-Speed 1/0 Configuration

Overview

ACaution

o The AM300, AM400, AM500, AM600, and AC700 series support the high-speed 1/0 function.

o Ports enabled with high-speed 1/0 can no longer serve as ordinary ports and their 1/O status cannot be changed
through 1/0 mapping.

High-speed I/O provides the following functions:

e High-speed counter

e High-speed output

¢ PWM output

e High-speed input edge interrupt
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The following table lists the number of channels supported by high-speed 1/0 functions of different
PLC series.

Function AM400/600 AM300/500 AC700

High-speed counter

High-speed pulse

PWM output

0| | M| ©
N NG N

High-speed input edge
interrupt

High-Speed 1/0 Configuration of AM300/AM500/AC700

1. For high-speed 1/0 wiring guide of the AM300/AM500/AC700 series, see the hardware guide or user
guide of the corresponding series.
2. In the left device tree, double-click "LocalHSIO". The "LocalHSIO" configuration page is displayed.

- R x ¥ Hardware Configuration [ GL20_1600END @ cL20_voisETN 3 Local Bus [ .20 ososETN @ e.20_40 [ G20 40a @ 20T M rocalisio x

| General settings

(~Fipeed Counter (~Tispeed Fulser

LocalHSIO 1/0 Mapping

G | Input—J X0 [ counterd [JPulsen V0 |—General Output
eneral Input—]
onf LocalHSIO IEC Objects [ ountert [ Pulset " s o
| General Output
= &l PLC Logic General Input— X1 [ Counter2 @ [ pulse2 @ i
status
=€ Application [ Counter3 [Pulses
—xa | Mo e Y2 |—General Output
# _ ifferentital Monitor e, General Input—{X2 enerel Outpy
(™ Ineerrapt MpuT utu
General Input—1X3 . O Ow O Y3 |—General Output
v @
General Input—| X4 O Dx@ O o ¥4 |—General Output
General Input—|X3 V5 |—General Output
—xs
General Input V6 |— General Output
General Input— X7

V7 |—General Output

3 s

g

No. Function Configuration

High-speed counter configuration

High-speed pulse output configuration

High-speed input edge interrupt configuration

PWM output configuration

Terminal filter parameter configuration

@ © e el

Configuration of output status after PLC stop

High-speed counter configuration

High-speed counter function parameters include the counter mode (such as single-phase, A/B phase
single/double/quadruple frequency, pulsetdirection, and CW/CCW), hardware reset, probe, preset, and
comparison output.

Taking "Counter 0" for example (counter numbers range from 0 to 3), the configuration procedure is as
follows.

1. On the "Basic Configuration" page, check "Counter 0". The item "Counter0 (High-speed Counter)" is
automatically inserted to the left device tree and counter 0 is enabled.
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Devices v 8 x|[ ® Heraware configuraton (@ czo_soEn> [ cmooiwEm | s locabus |[ oo osoEm | [(§ G0 | (§ amoa | G0t [ Localsio x
General Settings
HiSpeed Counter
ReeSokokeen g " ¥0 |—General Output
Counter0 A Phase Input—|X0 Device: Counterd P
o g LocalHSIO IEC Objects ‘
¥1 | —General Output
=B pic Logie Counter0 8 Phase Input—{X1 [ Counter2 e
Status
=& Application [ counters [pulses
9, Differentital Monitor [ General Input— X2 Output
() Lirary Manager Interrupt Input PIWM Output-
PLC_PRG (PRG) General Input—]X3 Ox Ox Ovw Oe V3 |—General Output
=15 symbol Configuration O Ov
{8 Task Confauaton General Input—[X4 O Oxs ¥4 |—General Output
= & ManTask s
8 picpre General Input— X0 -X7 Input Filter Parameter Y5 f—General Output
(3 Resources List Generlmpus [0 | ms
censatirpue—]15 C—
" SoftMotion General Axis Pool Y6 |—General Output
Hispeed Input:
) General Input—{X7 . s Lo
Beh putin PLC Stop [ General Output

® Output preset value

'8 Local Bus

2. Configure the counter mode and signal source.

a. Double-click "Counter0 (High-speed Counter)". The "Counter0" page is displayed.
b. On the "Basic Configuration" page, select a counter mode from the drop-down list of "Mode" and
select the hardware input terminal used from the drop-down list of "Single Source".

e Single-phase Count: Select "Single-phase Count" from the drop-down list of "Mode". Then, the
system receives the pulse signal of the external single-phase encoder and only one hardware
input pot is occupied. Or, you can select the pulse signal regularly generated in the software at
an interval of 1 us/1 ms, and no hardware input port is occupied.

L L L

+/-1 +/-1 +/-1 +/-1

e A/B-phase counter: Select "Phase A/B single frequency" from the drop-down list of "Mode". The
system receives the pulse signal of the external A/B-phase encoder and double/quadruple
frequency can be configured for the A/B phase. In this case, two hardware input ports are
occupied.

LU~ JTLTLT
. T A J B B, l v

Phase A leading phase B Incremental count Phase B leading phase A Decremental count

+1 +1 +1 +1 -1 -1 -1 -1

R NS E N SR R
| RE

+1 +1 #1 + -1 A7 R

o
L -
-
L
-

w
-
~—
—-

Quadruple incremental count Quadruple decremental count

e CW/CCW Count: Select "CW/CCW" from the drop-down list of "Mode". The system receives the
pulse signal of the external CW/CCW encoder and two hardware input ports are occupied.
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Ax

Bx

-1 -1 -1
CW/CCW count

Pulse+direction counter: Select "Pulse+Direction" from the drop-down list of "Mode". In this
mode, when the direction signal is ON, the high-speed counter counts up the pulse signals.
When the direction signal is OFF, the high-speed counter counts down the pulse signals.

h 3 N 3 3 h N
Pulse

Direction

+1

Position count
+1

3. Configure one hardware reset for each high-speed counter.
B Hardware Configuration H LoclHsio 7 countero x
General Settings Counter Made

Counter Mode | A/B Phase multiple of 1 ~| SignalSource  yppphase, X18Phase v
LocalHSIO /0 Mapping
Hardware Reset

LocalHSIO IEC Object: — .
oca jects I [ Enabled InputPort |X4 - Tr\ggerMode_f Rising Edge LFthng Edge I
T
Status Probe %1
X2
Information [JProber  InputPort X3
X4
Preset X5

[ Enabled InputPort (X7
Comparasion Qutput

[ Enabled Output Port YO

a. Check "Enable".
b. Set the input terminal and trigger mode as needed.

4. Configure one probe input for each high-speed counter.
#  Hardware Configuration H Loclhisio (1] Countero x

| General Settings Counter Mode
CounterMode  |A/BPhasemultpleof 1 w| SgnalSource  yg aphase X1BPhase
LocalHSIO /0 Mapping
Hardware Reset

S0 e Qe [JEnsbled InputPort ¥4 TriggerMode| § Rising Edge | | Falling Edge
Status Probe
Infarmation IProbel Input Port  [X4 ~ I
Preset
[J Enabled Input Port

Comparasion Qutput

[J Enabled Output Port

a. Check "Probe 1".
b. Set the input terminal as needed.
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After configuration, the position latch of the counter can be realized through the HC_TouchProbe
function block, or the position latch of the specified axis can be realized through the HC_
VirtualTouchProbe function block.

5. Configure one preset input for each high-speed counter.

%3 Hardware Configuration H Lochsio Counterd x

General Settings Counter Mode

CounterMode  |AfBPhasemuitipleof1  ~| SignalSource  [yg pphoce X1BPhase v
LocalHSIO /0 Mapping
Hardware Reset

LocalHSIO IEC Objects [JEnabled InputPort |X4 TriggerMode| § Rising Edge | } Falling Edge
Status Probe

Information [JProbet InputPort |X4

Preset
[] Enabled InputPort |X6 ~
X0
Comparasion Qutput X1
%2
[JEnabled Output Port (X3
%4
"5
X6

a. Check "Enable".
b. Set the input terminal as needed.
After configuration, the position preset of the counter can be realized through the HC_Preset

function block.

6. Enable one comparison output function for each high-speed counter.
®  Hardware Configuration H Locaksio [ Countero x

General Settings Counter Mode

CounterMode | AfBPhasemultpleof 1 ~| SanalSource  ygpphace X1BPhase v
LocalHSIO /O Mapping
Hardware Reset

L IR R [JEnabled Inputport ¥ TiggerMode [fRGRGEGGE] 4 Falling Edge
Status Probe
Infarmation [JProbel  TnputPort ¥4
Preset

[JEnabled InputPort |X&

Comparasion Qutput

Enabled Output Port
Y0
Y1
Y2
Y3

a. Check "Enable".

b. Set the output terminal as needed.
After configuration, the position comparison output of the counter is realized through the function
blocks HC_Compare, HC_ArrayCompare, and HC_StepCompare.

7. Configure the encoder axis mode.

a. Double-click "Encoder”. The "Encoder" page is displayed.
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Devices ~ o X % Hardware Configuration H Locahsio (@ countero A+ Encoder X
=5 Untitiedz.propect =

General Setti
= [{J Device (AM320-0808TN) eneral Settngs Mode
Q@
Fault Diagnose SM_Drive_Encoder: /0 Mapping O medulo
=& Network Configuration ® et
inite
&5 Localeus config SM_Drive_Encoder: IEC Objects
=-E0 PLC Logic scaling
=} Application Status
#® _ pifferentitl Monitor Information Numerator: | 10000 Denominator:
i) viary anager Numerator{UDINT]
PLC_PRG (PRG) Formula: Pulse Number = ———————————— X Movement Distance[u]

na DenominstorLREAL]
2 Symbol Configuration

= {# Task Configuration
=58 MainTask
8 pLc_PrG
(4] Resources List
"3 SofthMotion General Axis Pool
M MODBUS_TCP (ModbusTCP Device)
[ can (AN Bus)
[ EXP_B (Expansion card)
[ ExP_A (Expansion card)
= A LocalH510 (LocakHighSpeedIO)
=[ Countero (HispesdCounter)
=[) serial (serial Interface)
[ coM (erial Port)
* 3 LocalBus

b. Select the Modulo mode or linear mode as needed.

e Modulo mode: The high-speed counter operates cyclically in the interval of [0, rotation cycle).
Since the high-speed counter is a 32-bit counter, the rotation cycle must be within the 32-bit
integer range [-2147483648, +2147483647] after being converted to pulse units.

e Linear mode: The high-speed counter operates in the interval of [negative limit, positive limit].
When the direction is negative, the count value decreases in the negative direction. After the
negative limit is reached, the count value no longer decreases. When the direction is positive,
the count value increases in the positive direction. After the positive limit is reached, the count
value no longer increases. Since the high-speed counter is a 32-bit counter, the negative and
positive limits must be within the 32-bit integer range [-2147483648, +2147483647] after being
converted to pulse units.

c. Set the numerator and denominator of the scaling ratio.
High-speed counters use pulse units during counting, and use common measurement units for
motion control instructions such as millimeters, degrees, and inches, which are called user units
(Unit).

The calculation equation from user unit to pulse unit is as follows:

) Scaling numerator [UDINT]
Number of pulses (unit: pulse) = : : X Travel distance [unit in application]
Scaling denominator [LREAL]

Example:
Scaling ratio numerator = 10000
Scaling ratio denominator = 1.0

When the number of pulses received by the high-speed counter is 10,000, the count value of the
high-speed counter increases by 1.

Configuring the high-speed pulse output function

High-speed pulse axis functions include output mode (such as pulse only, A/B phase, pulsetdirection,
and CW/CCW), probe, home, positive limit, negative limit, and emergency stop.

The following takes "Pulse generator 0" (pulse generators 0 to 3 supported) as an example.
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1. On the "Basic Configuration" page, check "Pulse generator 0". The item "Pulser0 (High-speed pulse
generator)" is automatically inserted to the left device tree and pulse generator 0 is enabled.

Devices > # x| W reduare
= 0 tnatedzproject =

B Localnsto x

[ st

oo oRzEs : Pubsert Y0 |—Pulse0 Pulse Output
General Input—{X0 Device: Pulserd p

LocalHSI0 IEC Objects

Y1 |—Pulse0 Direction Output
General Input—{ X1 [ Counter2. [pulsez i
= Application Status

[ counters Oruises v2 |—General Output
@, ifferentital Monitor [ General Input— X2 P
Iterrupt Input- PM Output
eneral Input— X3 ¥3 |—General Output
General Input Do Ot Ow O P
v e
General Input—J¢ O 0% o o

General Input—{ X5

X0-37 Input

General Input—{X6

Y6 |— General Output

General Input—{X7

Behavior for outputin PLC Stop V7 |—General Output
OKeepcurrent @ Output presat value

Preset value:

2. Set the output mode and output terminal.

a. Double-click "Pulser0 (High-speed pulse generator)". The "Pulser0" page is displayed.

Devices * 1 x Lp Hardware Configuration B ‘oaHsio [{] Countero x
T et - General Settings Counter Mode
= [ Device (AM320-0808TN) 9
° | CounterMode  |AfBPhasemutipleof 1 |  SianalSource  yg aphase, x18ph ~
Fauit Diagnose LocalHSI0 /0 Mapping 2 z e 2
= %@ Network Configuration ardware Resel
B LocalBus Config Loz EDEE A= [JEnabled InputPort |X& TriggerMode| § Rising Edge | § Falling Edge
=B pLC Logic

= I} Application Status probe
@ Differentital Moritor
Library Manager
PLC_PRG (PRG)

®2 Symbol Configuration

Information [JProbel  InputPort X4

Preset
[JEnabled InputPort X8

= @ Task Configuration Comparasion Output
=& MainTask
& pLc_rrG
(=) Resources List
& softMotion General Axis Poal
[ MoDBUS_TCP (ModbusTCP Device)
[ can (canBus)
[l ExP_B (Expansion card)
[ EXP_A (Expansion card)
=l LocaHsIO (LocalHighSpeediO)
fl (| countero Hispeedcounter) |
W Encoder [Encoder)
= [ serial (serial Interface)
[ com (serial Port)
+ % LocalBus

[JEnabled Output Port | ¥0

b. On the "Basic Configuration" page, select an output mode from the drop-down list of "Output
Mode" and select the hardware output terminal used from the drop-down list of "Output
Terminal".

e Pulsetdirection: Select "Pulse+Direction" from the drop-down list of "Output Mode". The
system outputs the pulse+direction signal and two hardware output ports are occupied.

A A A A A A A
Pulse

Direction

e CW/CCW: Select "CW/CCW" from the drop-down list of "Output Mode". The system outputs the
CW/CCW signal and two hardware output ports are occupied.

A A 3
CW
A A 3 L
CCW

e A/B phase: Select "A/B Phase" from the drop-down list of "Output Mode". The system outputs
the A/B phase signal and two hardware output ports are occupied.
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4 A h y A h ¥
Phase A

Phase B

e Pulse only: Select "Single Pulse" from the drop-down list of "Output Mode". The system
outputs the single phase pulse signal and only one hardware output port is occupied. Only YO/
Y1is supported.

A A Y 4 'y h A
Pulse

3. Configure two probe inputs for each high-speed pulse generator.

¥ Hardware Configuration B LoclHsio [ Pulsero x
General Settings Output Mode
Qutput Mode Pulse + Direction ~ Qutput Port YO-Pulse, Y1-Direction ~
LocalHSIO 1f0 Mapping
Probe
LocalHSIO IEC Objects
I Probel  Signal Source | XD ~ [Jrrobe2  signal Source %1 I
Status
Homing
Information
[JEnable  Signal Source  |X2 Levellogic High level Low level
Positive Limit
[JEnable  Signal Source %3 Level logic High level Low level
Negative Limit
[JEnable Signal Source X4 Level logic High level Low level
Emergency Stop
[JEnable  Signal Source X5 Levellogic High level Low level

a. Check "Probe 1" or "Probe 2".

b. Set the signal source as needed.
After configuration, the position latch of the pulse axis can be realized through the MC_
TouchProbe function block.

4. Set the homing function.

¥} Hardware Configuration H Loahsio [ Pulsero x

| General Settings Output Mode

Output Mode Pulse + Direction ~ Output Port YO-Pulse, Y1-Direction ~
LocalHSIO 10 Mapping
LocalHSIO IEC Objects Frobe
[JProbet  Signal Source | X0 [JProbe2  Signal Source X1
Status
4 Homing
Information
Enable  Signal Source | X2 Levellogic  High level } Low level
Positive Limit
[JEnable  Signal Source X3 Level logic High level |} Low level
Negative Limit
[JEnable Signal Source ¥4 Level logic High level | ] Low level
Emergency Stop
[l Enable  Signal Source X5 Levellogic High level | ] Low level

a. Check "Enable".

b. Set the signal source and level logic as needed.

After configuration, the homing function of the pulse axis can be realized through the MC_Home
function block. The 17 to 30 and 35 homing modes of the CiA 402 protocol are supported.
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5. Set the positive limit function.
@ Hardware Configuration . LocalHSIO

| General Settings Output Mode

[ Pulsero x

Qutput Mode Pulse + Direction Qutput Port YO-Pulse, Y 1-Direction ~
LocalHSI0 [/O Mapping
Probe
LocalHSIO IEC Qbjects 4
[JProber  Signal Source | X0 [JProbe2  Signal Source X1
| Status
Homing
Information
[JEnable  Signal Source  [¥2. Level logic f High level Low level
Positive Limit
I Enable  Signal Source X3 Levellogic 4 High level } Low level I
Megative Limit
[JEnable  Signal Source | ¥4 Level logic § High level Low level
Emergency Stop
[JEnable  Signal Source X5 Level logic § High level Low level

a. Check "Enable".

b. Set the signal source and level logic as needed.

After configuration, the positive limit and homing functions of the pulse axis can be realized
through the MC_Home function block. The 17 to 30 and 35 homing modes of the CiA 402 protocol

are supported.

6. Set the negative limit function.
h Hardware Configuration M LocaHsio

| General Settings Output Mode

[ Pulsero x

Qutput Mode Pulse + Direction Qutput Port Y0-Pulse, Y 1-Direction v
LocalHSIO If0 Mapping
Probe
LaocalHSIO IEC Objects 4
[JProbe1l  Signal Source X0 [JProbez  Signal Source X1
| Status
Homing
Information
[JEnsble  Signal Source %2 Levellogic § High level |} Low level
Positive Limit
[JEnable  signal Source %3 Level logic ¥ High level Low level
Negative Limit
Enable  Signal Source X4 Level logic 4 High level "} Low level I
Emergency Stop
[JEnable  Signal Source X5 Levellogic + High level Low level

a. Check "Enable".

b. Set the signal source and level logic as needed.

After configuration, the negative limit and homing functions of the pulse axis can be realized
through the MC_Home function block. The 17 to 30 and 35 homing modes of the CiA 402 protocol

are supported.

7. Set the emergency stop function.
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¥} Hardware Configuration H Loalhsio [ Pulsero x

| General Settings Output Mode

Output Mode Pulse + Direction ~ Output Port 0-Pulse, Y1-Direction ~
LocalHSIO 1f0 Mapping
Prob
LocalHSIO IEC Objects robe
[JProber  Signal Source (X0 [JProbez  signal Source X1
Status
Homing
Information
[JEnable  Signal Source | X2 Level logic High level Low level
Positive Limit
[JEnable  Signal Source  [%3 Level logic High level Low level

Negative Limit
[JEnable  Signal Source %4 Levellegic High level Low level

Emergency Stop

|Enah|e Signal Source |15 v Level logic [FghIevEl] 3 Low level I

a. Check "Enable".
b. Set the signal source and level logic as needed.

After configuration, the emergency stop function of the pulse axis is triggered by the level signal of
the external terminal.

8. Set the basic settings and homing parameters of the pulse axis. For details, see “4.4.5 CiA402 Axis” on
page 168.

Configuring High-Speed Input Interrupt

The external interrupt frequency cannot exceed 1 kHz; otherwise, interrupt loss will occur.
The following takes X0 interrupt as an example.
1. On the "Basic Configuration" page, check "X0" to enable X0 interrupt input and click the icon

(triggered upon rising edge, triggered upon falling edge, and triggered upon rising edge+ falling
edge) to configure edge interrupt for X0.

Devices v x ¥4 Herdware Configuration H tocalisio x
=131 Lnbited. project -
- s20.0508m) | General Settings
Hispeed Counter Hispeed Pulser
A ERIIEE eterrupt Input—]x0 [ Counterd [Jpulsed Y0 |— General Output
LocalHSIO IEC Objets [ Countert [Jpulset ‘
Y1 |— General Output
General Input—{X1 [ Counter Orulse P
Stat
= £ Application
o [ Counter3 [Jpulses V2. | — General Ouput
9, Differential Moritor R —
i Liorary Manager Interrupt Input- PWM Output-
[E] PLc_PRG (PRG) eneral Inpu Go If ¢t b Ovw ov V3 |— General Output
Y
2 Symbol Configuration v O
eneral Input— X4 2 sl |— General Outpu
= (& Task Configuration General Input ) [m) v4 |— General Output
= & ManTask s
&) pLepre General Input X0 -7 Input Filter Parameter Y5 |— General Output
73 Resources Lt Generaloputs ns
3 Softotion General Axis Pool GeneralInput — X V6 |— General Output
oftiiotion General Axis Poo [P e
(3] MODEUS _TCP (ModbusTCP Device) x7
General Input— [ S
CAN (CAN ) Behavior for autputin PLC Stop [ Generel Output
O Keep arrent @ Output preset value
Preset value:
- serid Gop 0 1 2 3 4 5 6 7

2. Configure the interrupt task.

a. In the left device tree, right-click "Task Configuration". In the shortcut menu displayed, choose
"Add Object" > "Task".

b. In the dialog box displayed, click "Open".
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Add Task
@5 A TEC task

Name:

=

Add Cancel

c. On the "Task" page, select "External" from the drop-down list of "Type" and "XOInterruptEvent"
from "External event".

¥ Hardware Configuration
Configuration

H Locahsio

© Task x

Priority (0.31 ) |1

Tuos

I External v Bden

o s

Watchdog
[Oenable

Time (e.g. t£200ms):

Sensitivity 1
4 Add Call X Remove Call [ Change Call |+ Move Up & Move Down |~ Open POU J
poU Comment

d. Call the external interrupt function block "HC_Enablelnterrupt" in the main program to trigger the

program execution of the interrupt task. For details about HC_Enablelnterrupt, see Medium-Sized
PLC Instruction Guide.

Configuring the PWM Output Function

The following takes the YO output terminal as an example.

On the "Basic Configuration" page, check "Y0" to enable the YO output terminal. Call the HC_PWM
function block in the program to realize the output of the PWM wave.

Devices -2 x
=3 unetied s propect -
= Device (AM320-0808TN)

@, Fault Diagnose:
=% Network Configuration
4 Localbus Config
= @0 rcioge
=€) Application
¥ Differentital Monitor
) Library Manager
PLC_PRG {PRG)
* 5 symbol Configuration
={# Task Configuration
= §& MainTask
&) pLc PrRe
@ Task
() Resources List
'3 Softhiotion General 4xis Pool
[ MODBUS _TCP (ModbusTCP Device)
[ can (caneus)
|3 exp_5 (Expansion card)
[H £p_A Expansion card)
I Locahisio (Localrighspeedio)
# [ serial (Serial Interface)
#% Local Bus

% Hardware Configuration
| General Settings

LocalHSI0 /0 Mapping

LocalHSIO TEC Objects.

Status

Information

Localiis10 x [P Tas
I & Task

General Input—] X0
General Input—4%1
General Input =] %2
General Input— %3
General Input =] %4
General Input—*%5
General Input=—]X6

General Input—J%7

Hispeed Counter
[] countern

[ Counter
[ counter2
[ Counters

Interrupt Tnput
Ox
=

Ox
[mps

X0 -7 Input Filter Parameter

Gonerl s e
Hispesd It e

Behavior for outputin PLC Stop-

(O Keep current @ Output preset value

Preset value:

Growp 0

Hispeed Pulser

[ Pulse0
[ Pulset
[ ruse2
[ Fulses

PUM Output

o

YO f—PWM output
Y1 |—General Output
Y2 |—General Output

On V3 |—General Output

O

neral Output

¥5 | —General Output

¥6 |— General Output

V7 |—General Output

BN - i e e e e e e

The following table lists the PWM output specifications of the AM300-/AM500-series and AC700-series

PLCs.
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Type AM300/500 ACT00
Max. pulse period 10000000 ps 3355443 s
Min. pulse period 0.5ps 0.5 ps
Max. pulse width 10000000 ps 3355443 ps
Min. pulse width 0.2 us 0.2 us

Note

The AM300-/500-series PLCs support four PWM outputs (YO/Y2/Y4/Y6), and the AC700-series PLC supports two PWM
outputs (Y0/Y2).

Configuring Terminal Filter Parameters

On the "Basic Configuration" page, set the general input and high-speed input filter parameters as
needed.

Devices ~ # %|| s Hardware Configuration I vocalisio x| Task
=) Uttt project -
= Device (AM320-0808TN)

| General Settings

©, Fauit Disgrose HiSpeed Counter Hispeed Pulser

LocalHSI0 1f0 Mapping VO |—General Output
Pulsed eneral Outpu
=% Network Configuration General Input —{X0 o
LocalHSI0 IEC Objects [Jpulset
1 V1 f—General Output
General Input —] [Jrulse2
Status
£ Application
2 oot General nput—4x2 [ Pulses V2 |—General Output
#,_ Differentitel Monitor S P
8 Lary Manager Iterrupt Input BUM Output
PLC PR GRS) General Input—{X3 O Ou O Ov V3 |—General Output
ns
5 Symbol Configuration Ow Ove
eneral Input = X4 x x3 |— General Outpu
= (3 Task Configuration General Input e H V4 [ General Output

=& MainTask
@ pic e
& Task

General Input —|X5 X0 -X7 Input Filter Parameter V5 |—General Output

General Input — (X6 V6 |—General Output

General Input—|X7

{M8] MODBUS_TCP (ModbusTCP Device) Y7 [—General Output

(@ can canBus)

o @ Output preset value

Preset

:

For terminals not configured in the high-speed counter signal source, general filter parameter settings
are active. For terminals configured in the high-speed counter signal source, high-speed filter
parameter settings are active.

The following table lists the filter parameter configuration settings of the AM300-/AM500-series and
ACT700-series PLCs.

Difference AM300/500 ACT00
Limit of general input value 2 ms to 1000 ms 1 ms to 1000 ms
Unit of high-speed input values 100 ns 200 ns
Limit of high-speed input value 2 to 1000 1 to 1000

Configuring Output Status After PLC Stop

After PLC stop is enabled, the level status of the Y output terminal can be set to "Output last value" and
"Output preset value".

e Output last value: The Y output terminal keeps the status upon stop after the PLC stops running.
e Output preset value: The Y output terminal keeps the preset status after the PLC stops running.

On the "Basic Configuration" page, select "Output last value" or "Output preset value" in the "PLC
Output After Stop/Offline" section.
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Devices. -1 x

=3 Unbitedzoropect -

= Device (am320-05808TH)
Q@ Fault Diagnose
=8 Network Configuration
5 Localbus config
= Bl FLC Logic
=} Application
# Differentital Monitor
) Library Manager
PLC_PRG {PRG)
=13 Symbol Configuration
={8 Task Configuration
= & MainTask
&) pLc PG
& Task
(2 Resources List
"2 SoftMotion General Axis Pool
=] moDEUS_TcP (ModbusTCP Device)
(@ can (can o)
EXP_B (Expansion card)
(@ exp_A Expansion card)
I LocakisIO (LocalHighspeedi0)
# - ({ serial (Serial Interface)
& Local Bus

%9 Harduare Configuration H Localisio x | Task

General Settings
- Hispeed vispeed
LocaliSIO 1/0 Mapping Y0 |— General Output
Caurterd Pulseo eneral Outpus
General Input —] X0 o a
LocalHSIO IEC Objects [0 countert Orulser
General Input—]X1 [ counterz [rulse2 W1 [ Gemere! Ot
Status
Counter3 Pulse3
General Input—| 2 [m] [m] ¥2 |—General Output
Information
- Interrupt PUM Outp
eneral Input—] X3 V3 |—General Output
Genersl Input v [ f O FlL f [m Ov p
f E Ow Oy
General Input — %4 O= Y i Oc [f]1 f Y4 |—General Output
General Input—|X3 [~ X0-X7 Input Filter Parameter ¥5 |—General Output
GeneralToput: [10 | ms
General Input—|X6 6 |— General Output
Hispeed Input: 100ns
General Input—] X7
V7 |—General Output

ACaution

When "PLC Output After Stop/Offline" is set to "Output last value", you need to set "Behaviour for outputs in Stop"
to "Keep current values" on the "PLC settings" page.

Adding a High-Speed 1/0 Library

1. In the left device tree, double-click "Library Manager". The "Library Manager" page is displayed.

Devices

/H Locaksio

+ & X | ¥y Hardware Configuration

=-[) LhttiedLproject
=il Device (AM320-0808TI)

@ Fault Diagnose
=% Network Configuration
& LocalBus Confia
=&l PLC Logic
= -} application
-

Differentital Monitor

E] FLC_PRG (FRG)
™8 symbol Configuration
= {#8 Task Configuration

~||#5Add library 3 Delete library | 5 Properties

/g Tesk 'ffif) ubrary Manager x
5 Details | 5] Placeholders | i Library repository

Name

*

+
bobooeee

35license = 35license, 3.5.

s

BreakpointLogaing = Breakpoint

¥ CmpHCUtils = CmpHCUtils, 1,
IecVarAccess = lecVarAcce:
*® ToDrvHSIO = IoDrvHSIO, 0.0.0.3 (Inovance)

s

ToStandard = IoStandard, 3.5.1 ystem)

B

B

ware Solutions GmbH)

- Smart Software Solutions GmbH)

- Smart Software Solutions GmbH)

Namespace Effective version

3.5.10.0

_35_LICENSE

- Smart Software Solutions GmbH)  BPLog
CmpHCUtls ]
IecVarAccesslibrary
IeDrvHSIO L]
IoStandard
SM3_Basic L]

2. Click "Add Library". In the dialog box displayed, add "CmpHCHighSpeedlo" and "loDrvHSIO".

Libra

String for a fulltext search...

x

Library

Application

CmpHCCom

@ CmpHCModbus
CmpHCMedebus
CmpHCMotion
CmpHCVibrationSuppressLib

HC_CANBus

HC_Omronltils
INOVANCE_Library
INOVANCE _Library_a
TNOVANCE _Library_b
INOVANCE_Library_Stack_XH

Company

Inovance
Inovance
Inovance
Inovance
Inovance

Inovance

Inovance
Inovance
Inovance
Inovance
Inovance |

Inovance |

Advanced...

Cancel

Then the function blocks of the high-speed 1/0 library are displayed on the page.
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= CmpHCHghspeedlo, 1.3.0.0 (Inovance)
#-{) DataTypes
+-1) Globals
= Pous

+-() Drivelnterface

=D FunctionBlocks

=12 rc

E] HC_ArrayCompare
@ HC_ChangeGearingRatio
@ HC_Compare
@ HC_Counter
E HC_EnableInterrupt
S] HC_Preset
=] HC_ReadStatus
[E] He_stepcompare
E] HC_TouchProbe
E HC_VirtualTouchProbe

ACaution

The AM300-/AM500-series and AC700-series PLCs share the same high-speed I/0 library, but the AC700-series PLCs
do not support pulse output and interrupt (HC_Enablelnterrupt) function blocks.

High-Speed 1/0 Configuration of AM400/AM600

1. For high-speed 1/0 wiring guide of AM400/AM600, see “9.6 AM400 or AM600 High-Speed 1/0 Wiring” on
page 497.
2. In the left device tree, double-click "HIGH_SPEED_IO (high-speed I/0 module)".

10" configuration page is displayed.
Y neworkcontwsien (B

The "HIGH_SPEED_

Devices -8 x

@ wih_spem0_10 x

= o Ameoo = e (us)
« Counterd i
= () Device (AMBLO-CPUIS0TP) | Hardware Port Configuration jM > e O
—] ode e Piic iy outputmode [awjeow || V0 |—General Output
e xo [20000 P
Fault Diagnose Counter Parameters General Input [zo00]
=@ Network Configuration Coincident Output | Neme v
HomeMethod [Methoda
9 Locabus Config Ais Parameters General Input—{X1 20000 Btemallput  []%8 V1 |—General Output
= B0 PLC Logic
50 Appiiation Internal 1fO Mapping ] Countert. (] axst
w Aeel General Input—]X2 [20000 Mode AJB Phase Mtple 4 v ouputMode |cwjcow  v| | ¥2 f—General output
#_ Differenttal Monitor SEns
# 12 Folder1 Coincident Output | None - hod
Genersl Input—{X3 [2000__| Home Method |MethodD v
) Library Manager Information ] T O @va | — General Output
8] pic_pro fro) [ isz
... N General Input—X4 20000 ] Counter2
& Symbol Configuration o, o Output Mode | cwjcow o|| V4 }—General Output
= (B Task Configuration ode =00 Y
=& MainTask General Input — X5 [20000 Coincident Output | None v HomeMethod [Methoda v
Py ¥5 |—General Output
pLc_PRG
& Btemal Input O
. ensratimpue—ppe oo @) s
HIGH_SPEED_IO {High Speed 10 Madue) ] Counter3 utputMode | cw/ccw o|| V6 |—General Output
[ MoDBUS TCP (ModbusTCP Device) General Input—] X7 [20000 T A8 Phase Multipie 4
Home Method [Method0 v
Coincident Output |Nene v V7 |—General Output
General Input—X8 20000 Btemalput [ Teropt ook
' ¥
| ] Counters Ox Oxt
General Input—{X9 [20000
Mode apprasemitoes v ||| oo p wlF
General Input—{ XA [20000 Caincident Output | None M ox % @ Ol
] Counters r ¥
Oxs Ox
General Input—] X8 [20000 Mode AP Phase Muitiple 4
PIM OutpUL
Coincident Output |None v
General Input—{XC [20000 Ov Own
] Counters
Mode A phasematoea v|| | 27 bw
General Input—{ XD [20000
Ov Oy
Coincident Output |Nane <
Ovs Ov
General Input—{XE 20000
Mode Single Phase <
General Input—{XF  [20000
Coincident Output |None v

No.

Function Configuration

Terminal filter parameter configuration

High-speed counter configuration

High-speed pulse output configuration

®» e

High-speed input edge interrupt configuration

PWM output configuration

Configuring High-Speed Counter Function
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Filter {us)

Hardware Port Configuration A Caunter: [ axiso
Mode A/B Phase Multiple 4 ~ o
—lwo [ utput Mode | CW/CCW ~ Y0 |—General Output
Counter Parameters Counter 0 A Phase
Coincident Output | None ~
Home Method | Method 0 hd
Axis Parameters Counter 0 B Phase—4 X1 External Input Ixs ¥1 |— General Output
C [ axis1
Internal IfO Mapping [} Counters
General Input— X2 Mode A/B Phase Multiple 4 Output Mode  |cwijccw ~ | ¥2 |—General Output
Status
Coincident Output | None X hod
General Input— %3 [20000 Home Method | Method 0 ~
Hardware Port Configuration Counter0  Counterl Counter? Counter3 Counter4 Counter5 Counters Counter7
Counter Parameters Generl Frequency/Rotation Measure
@ Name: |HS_CounterQ Type: COINTER REF Period: 10 ms ~
Axis Parameters
Counter Format: (@) Linear (Ring Pulse Per Rotation: 1 o

Internal /O Mapping

i Default

Input Logic: Positive Negative
Information

Function: None

1. High-speed counter parameters include the count mode, comparison consistence output, and
external triggering input. Count modes include single-phase counter, A/B phase, CW/CCW, and
internal clock. Taking the "Counter 0" (counter numbers range from 0 to 7) as an example, the
configuration procedure is as follows:

e Check "Counter0".

e Set the high-speed counter mode:
Single-phase counter: The system receives pulse signals from external single-phase encoders.
Only the hardware port X0 is occupied.

+/-1 +/-1 +/-1 +/-1

A/B phase counter: The system receives pulse signals from external A/B phase encoders. The
quadruple frequency can be configured for the A/B phase. In this case, two hardware ports X0
and X1 are occupied.

 TLITLTL ~ LT
o PLELIL e s Ll

Phase A leading phase B, incremental count Phase B leading phase A, decremental count

Quadruple incremental count Quadruple decremental count

CW/CCW counter: The system receives pulse signals from external CW/CCW encoders. Hardware
ports X0 and X1 are occupied.
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+1 +1 +1
A A A
AX
A A A
Bx
-1 -1 -1
CW/CCW count

Internal clock: The system uses the pulse signals of the high-speed counter 0 regularly generated
in the software at an interval of 1 us, 10 ps, 100 ps, or 1 ms.

e Coincident Output: When the counter of high-speed 1/0 reaches the specified value, the
corresponding hardware output port will output the matching level signals. When this function is
enabled, the HC_Enablelnterrupt and HC_ SetCompare/HC_SetCompareM functions need to be
called.

e External Trigger: When the external trigger input pin is enabled, the high-speed counter value
latch and pulse width measurement functions are available. The counter latch function needs to
call HC_TouchProbe and the pulse width measurement function needs to call HC_
MeasurePulseWidth.

e Filter Time: Sets the filter time of the high-speed counter port. The default value is 2 ps.

2. Create an instance for the high-speed counter, with the data type COUNTER_REF. Take Counter 0 as
an example:
The default name of Counter 0 instance is HS_Counter0.

Counter mode:

e Linear counter: Count between the maximum and minimum values. The counter stops when the
count-up reaches the maximum or the count-down reaches the minimum, and the overflow sign

takes effect.
Upper limit 0 Lower limit

Incremental count

—

4—

Decremental count

Underflow Overflow

e Ring count: Used together with "HC_SetRing".
Count between the maximum and minimum values. When the count-up exceeds the maximum,
the value skips to the minimum. When the count-down exceeds the minimum, the value skips to
the maximum.

Max
vlaue

0

Min
value

3. Select the external trigger.
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Externel Trigger(X8)

(@) Positive

Input Logic: () Negative

Function:

Counter Disabling
Counter Disabling/Preset
Counter Latch/Preset

When the input level of X8 is valid, you can set the counter function. For example, configure X8 as the
signal of disabling Counter 0. You can also disable the preset and counter latch functions of Counter
0.

Configuring the High-Speed Pulse Output Function

Home Method:Method O

aisD
Output Mode | Cw/ccw ~|| Y0 |—Axi0 CW Output
Home Method |Method 0 > .
¥1 f— AxisO CCW Output
T 1At
Output Mode | CW/CCW ~ Y2
" L Hardware Port Configuration Pxis 0 Axis 1 Axis 2 Axis 3
Home Method | Method 0 - Axis Name Home Parameters @
v3 | Counter Parameters
Name: [HS_Axis0 Type: HS_AXIS_REF Home Method: Method 0
) Axis Parameters
Output Mode  |cwjccw || va Pasitioning Parameters @ Home Speed(pulse/s): 1000 3
Internal 1[/0 Mapping [ Stroke Limit
Home Method  Method 0 1| I Upper{pulse): 2147483647 L Creep Speed(pulsefs): 800 =
atus
—_— Lower(pulse): 2147483649 B <
Ll S lpulse) Acceleration(pulsefsz): 1000 :
Output Mod || ve .
utputMade - |GG Speed Limit(pulse/s): 200000 0 -
Deceleration(pulsefs?): 1000 =
Home Method |Method 0 I v Bias Speed(pulsefs): |50 B
Rotation Direction: (@) Positive () Negative Default
Ace/Dec Method: (@ Trapezoid () S-curve
Felp

Zero A:Limit Falling
=] - b
== CiZero Rising
u Exde
. AR —
18 ; D:Zero Falling
o ! Feie
v ! T
| | B:Zero Palling
1 ! Eado
1

1. Configure the high-speed pulse output function, including the output pulse mode (pulse+direction,
CW/CCW, and A/B phase) and homing mode.
Take "Axis 0" as an example (axis numbers range from 0 to 3):

o Check "Axis 0".

e Configure the high-speed pulse output mode:

Pulse Reference
Form

Pulse+Direction

Forward rotation

Reverse rotation

PULSE
SIGN J

PULSE
SGN |

PULSE
SIGN

PULSE
N

Positive logic

Negative logic

SIGN
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Pulse Reference
Form

CW/ccw

Forward rotation

Reverse rotation

Positive logic

ow
cow | LI LT 1

ew LT L
CcCw j

Negative logic

ow |

CCwW

cw
CCw

Pulse Reference
Form

Phase A/B

Forward rotation

Reverse rotation

Positive logic

Negative logic

Phase A

Forward
Phase B

Phase A

Forward
Phase B

Phase A

Reverse

Phase B
Phase A

Reverse

Phase B J \_‘

e Homing mode

Methods 0 to 3 are supported. For details, see the homing diagram.

2. Create an instance of the axis, with data type HS_AXIS_REF. Take "Axis 0" as an example:

e The default name of the Axis 0 instance is HS_Axis0.
e Stroke Limit: soft limit

e Speed Limit: limits the maximum speed.

e Bias Speed: baseline speed when pulse is started
e Acc Method: trapezoid and S-curve

3. Configure the homing parameters, including the homing speed and creep speed.
This step must be used together with the function block "MC_Home_P".

4. Homing method diagram

Configuring High-Speed Input Interrupt

X @ o«
7e 1L/ Os
1 1) s ()
m1x [T w1 )

1. Check high-speed input interrupt X2.
Select X2 edge interrupt: raising edge, falling edge, and both raising and falling edges.

2. Configure the interrupt task.
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Devices - 3 X % Network Configuration ¥ Hardware Configuration [ HIGH_SPEED_IO & X2_Interrupt x
=51 AMBOD.project ~|| configuration
=[f Device (AM510-CPU150ETP)
@ Fault Disgrose Priority (0.31 J: \1
=3 Netwark Configuration e
& Locaus contg [ External ~|  Bxternal event: |X2InterruptEvent l
=B pLC Logic
=} Application
w App Watchdog
®  Differentital Monitor
" [JEnable
-2 Folder1
i) Library Manager Time (e.g. t#200ms):
PLC_PRG (PRG]
FRE PRE) Sensitivity: 1
£ Symbol Configuration
=[#8 Task Canfiguration
= i MairTask
@ oLC PRG ok Add Call Remove Call [# Change Call Move Up Move Down Open POU

2 X2 Interrupt POU Comment

[ Resources List
[ HiGH_SPEED IO (High Speed 10 Module)
[™ moDBUS_TCP (ModbusTCP Device)

Launch the "HC_Enablelnterrupt” function to add the X2 interrupt task. When the raising edge signal
of X2 takes effect, the program in the interrupt task starts to run.

Adding a High-Speed 1/0 Library

1. In the left device tree, double-click "Library Manager". The "Library Manager" page is displayed.

2. Click "Add Library". In the dialog box displayed, unfold "Misc", select "CmpHSIO", and click "OK".
The new high-speed 1/0 library is added.

3. In the library list, click the new high-speed 1/0 library, and unfold "HSIO". The function blocks of the
new high-speed 1/0 library are displayed.

High-Speed I/0 Diagnosis

For details, see “9.7.2 High-Speed I/O Diagnosis” on page 504.

4.2.6 I/O Mapping Parameters

You can access the /O mapping configuration page in two ways:

e Inthe left device tree, right-click a device. In the shortcut menu displayed, select "Edit |0 mapping".
On the page displayed, the I/O mapping parameters of the current device and all its sub-devices are
displayed.

= [{ pevice
= [ LocaHsIO
+ 4 DigitalInput %IB0 BYTE  Digitallnput
+ "9 DigitalOutput %QB0 BYTE  DigitalOutput
= [ etHercaT C

= [ eL20_RTU_ECT32
+ "9 Device control %QW1 UINT  Device control
+ " GL20_000SETN Digital output CHO-8bit %QB4 USINT  GL20_000SETN Digital output CHO-8bit
+ "9 GL20_3232ETN Digital output CHO-8bit %QBS USINT  GL20_3232ETN Digital output CHO-8bit
L] GL20_3232ETN Digital output CH1-8bit @ %Q86  USINT  GL20_3232ETN Digital output CH1-8bit
+ " GL20_3232ETN Digital output CH2-8bit @ Q87  USINT  GL20_3232ETN Digital output CH2-8bit
+"9 GL20_3232ETN Digital output CH3-8bit %QB8 USINT  GL20_3232ETN Digital output CH3-8bit
+ "9 GL20_D404ETP_SV Digital output CHO-8bit  %QB3 USINT  GL20_0404ETP_5V Digital output CHO-8bit
+ 4y LBus status %IW1 UINT  LBusstatus
+ Y Fault D %IW2 UNT  FaultDd
+ 4 GL20_3232ETN Digital input CHO-8bit %IB6 USINT  GL20_3232ETN Digital input CHO-8bit
Y GL20_3232ETN Digital input CH1-8bit %IB7 USINT  GL20_3232ETN Digital input CH1-8bit
L ] GL20_3232ETN Digital input CH2-8bit %IB3 USINT  GL20_3232ETN Digital input CH2-8bit
4t GL20_3232ETN Digital input CH3-8bit %IB9 USINT  GL20_3232ETN Digital input CH3-8bit
. ] GL20_0404ETP_5V Digital input CHO-8bit %IB10 USINT  GL20_0404ETP_SV Digital input CHO-8bit

-127-



Network Configuration

o Inthe left device tree, double-click a communication interface module. On the page displayed, click
the "xx /0 mapping" tab. On the tab page displayed, the I/O mapping parameters of the current
device and all its sub-devices are displayed.

Device control %QW1 Ut Device control

"
S GL20_0404€TP_SV Digital output CHO-8bit  %QB4 USINT GL2D_0404ETP_SV Digial output CHO-8bt
+ "y GL20_32326TN Digtal output CHO-8¢ %Q8s usNT GL20_32326TN Digtal output CHO-8bt

+ " GL20_32326TN Digital output CH1-8bit %Q86 USINT GL20_32326TN Digtal output CH1-8bit
" GL20_32326TN Digtal output CH2-8bit %Q87 USINT 6L20_32326TN Digtal output CH2-8bit:
L GL20_3232TN Digital output CH3-8bit %Q88 USINT 'GL20_32326TN Digtal output CH3-8bit

L d LBus status HIW1 UINT LBus status

4 Faut D %Iw2 uwT Faut

] GL20_0404TP_SV Digital nput CHO-8bit %186 usINT GL20_0404€TP_SV Digtal input CHO-8bit
Y GL20_3232ETN Digital input CHO-8bit wIB7 USINT GL20_3232ETN Digital input CHO-8bit
v GL20_32326TN Digital input GH1-8bit %8 usiT GL20_32326TN Digitalinput CH1-85t

+ G.20_32326TN Digital input CH2-8bit %83 usiT GL20_3232ETN Digtal input CH2-8bit
L GL20_3232ETN Digital input CH3-8bit %IB10 USINT GL20_3232ETN Digital input CH3-8bit

The following table lists parameters displayed on the page.

Parameter

Description

Find
Filter

Searches for the /0 mapping channels matching the keywords.

Displays variables matching the filter rules.

Set
Continuous
Address

Re-allocates the I/0 mapping addresses of the device as continuous addresses (available only in
the timing address allocation mode).

Variable

« Map the /0 mapping channel to the current variable: Double-click an item in the "Variable"

column, and then click "...". On the "Input Assistant" page displayed, select an existing variable
to be mapped and then click "OK". If the variable does not exist, a compiling error will be
reported.

« Map the /0 mapping channel to a new variable: Double-click an item in the "Variable" column,
input the name of the new variable in the text box, and then press "Enter". The name of the new
variable must meet the IEC programming specification; otherwise, a compiling error will be
report.

Mapping

Click the icon to switch the mapping mode of the I/O mapping channel between "Create new
variable" and "Map to existing variable".

o " Indicates creating a new variable.

« " Indicates mapping to the existing variable.

Channel

The name of the current I/O mapping channel.
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Parameter Description

Address The address allocated to the current I/O mapping variable. To specify a user-defined 1/O address,
modify the address in the corresponding cell of "Address".
Address allocation modes include timing address allocation (default) and sequential address
allocation.
« Timing address allocation: Addresses for /O mapping variables are allocated based on the
addition order of devices.
« Sequential address allocation: Addresses for I/O mapping variables are allocated based on the
position of devices in the device tree.
Set the address allocation mode: In the left device tree, double-click a PLC device such as
"Device(ACT02)". On the page displayed, click "PLC settings". On the page displayed, set
"sequentially allocate I/O addresses" in the "Additional settings" section.
« When this item is selected, the sequential address allocation mode is used.
« When this item is de-selected, the timing address allocation mode is used.

Type The data type of the current /O mapping variable.

Unit The unit of the current I/O mapping variable.

Description The description of the current 1/0 mapping variable.

Default The default value of the current I/O mapping variable.

Note: The default value is displayed only when "Behaviour for outputs in Stop" on the "PLC
settings" is set to "Set all outputs to default”.

Current Value

The actual value of the current I/O mapping variable during program running.

Note: This parameter is displayed only when the project is in online state.

Prepared The value to be written to the current I/O mapping variable. Double-click a cell in the "Prepared
Value Value" column to edit the prepared value. Then, you can press "Ctrl+F7" or use the menu
command to write the prepared value to the I/O mapping variable.
Note: This parameter is displayed only when the project is in online state.
Reset All Set the value of all mapping variables in the current I/O mapping table to a null value.
Mapping Var

Note: This operation only resets the values of mapping variables, but does not reset default
values and addresses of mapping variables.

Always update
variables

Set the task execution mode of the 1/0 mapping variable. 1!

« Use parent device setting: /0 mapping cycle is not performed during system running.

« Enabled 1 (use bus cycle task if not used in any task): Select tasks having used the address of
the current device first. If no such task exists, use the bus task of the current device.

« Enabled 2 (always in bus cycle task): Use the bus task of the current device.

[1]: Task execution mode example of the I/0 mapping variable

The address "%QB2" is used in the POU "PLC_PRG" and allocated to a module under the GL20
communication interface module that is an EtherCat slave, as shown in the following figure.
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=] PLC_PRG X ¢ Network Configuration §  Hardware Configuration [@ oL20RTU_ECT
L PROGRAM FLC ERG
2 E VAR
A AT 30B2 :BYTE;
4 | END_VAR
=
A:=]
=" Device control %QWO  UINT Device control
] GL20_0016ETN Digital output CHO-Bbit ~ %QB2  USINT GL20_00 16ETN Digital output CHO-8bit. |
— —
+ Ty GL20_0016ETN Digital output CH1-8bit  %QB3  USINT GL20_00 16ETN Digital output CH1-bit
L ] LBus status %IWO  UINT LBus status
S ] FaultID %IW1  UINT Fault ID

Two tasks are available under "Task Configuration": ETHERCAT_C and MainTask. The ETHERCAT_C
task executes the ETHERCAT bus cycle, while the MainTask task executes PLC_PRG.

When "Always update variables" of the communication interface module is set to "Use parent
device setting", no POU with data refreshing will be generated and the I/O data remains unchanged
during project running.

When "Always update variables" of the communication interface module is set to "Enabled 1 (use
bus cycle task if not used in any task)", a POU with data refreshing is generated and this POU is
executed in the MainTask task.

When "Always update variables" of the communication interface module is set to "Enabled 2
(always in bus cycle task)", a POU with data refreshing is generated and this POU is executed in the
EtherCat_C task.

If the address is not used in PLC_PRG, the POU with data refreshing generated based on the I/0
configuration (no matter it is set to "Enabled 1" or "Enabled 2") will be executed in the EtherCat_C
task.

The task in which the I/O configuration is executed is not strongly related to the task name. Instead,
it is related to the task depended by the bus cycle of the current device.

Description

Cross references: After the I/0 mapping channel is associated with the variable, you can double-
click the variable cell, and then choose "Browse" > "Browse Cross References" to view the cross
references of the current variable in the program.

Address allocation: After an address is allocated to a device, this address is a resource of the device,
no matter whether it is mapped to a variable. Therefore, do not use the address allocated to the
device in the POU. If you do need to use this address of the device, map the address to a variable to
implement relevant functions.

Mode switchover: Switchover from sequential mode to timing mode does not change the device
address allocation. However, switchover from timing mode to sequential mode causes re-allocation
of addresses based on the position of devices in the device tree.

Sequential mode: In this mode, manual addresses are prioritized over automatic addresses. When a
manual address conflicts with an automatic address, the automatic address is re-allocated first.
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4.3

4.4

4.4.1

4.4.2

e Timing mode: In this mode, manual addresses have the same priority as automatic addresses.
When a manual address conflicts with an automatic address, the system prompts the conflict and
does not support address allocation.

e When asingle I/O mapping channel (Device Control) is allocated to a specified address, the address
of this I/0 mapping channel can be manually allocated. Bit0 to Bit15 are sub-elements of the I/O
mapping channel. Addresses of sub-elements cannot be manually allocated and are determined by
the address of the 1/0 mapping channel.

Expansion Card Configuration

ACaution

Only the AM300-/AM500-series PLCs support expansion card configuration. Skip this section for PLCs of other series.

For how to configure expansion cards for the AM300/AM500 series PLCs, see the user guide of the

corresponding expansion card.

EtherCAT Configuration

Overview

EtherCAT is an open industrial field technology over the Ethernet. It features short communication
update interval, low synchronization jitter, and low hardware cost. EtherCAT supports the linear, tree,
star, and hybrid topologies. EtherCAT slaves must use dedicated communication chipset (ESC), and
EtherCAT masters can use a standard Ethernet controller.

For details about EtherCAT principles and related technologies, see the book "Industrial Ethernet
Fieldbus EtherCAT Driver Design and Applications" or visit the official website of the EtherCAT
Technical Group at https://www.EtherCAT.org.cn.

Common Functions

Installing a Device

EtherCAT device installation is to import the device description XML file in compliance with EtherCAT
Technology Group (ETG) standards into the programming software InoProShop. After the software
parses and processes the file, it generates the EtherCAT configuration devices that can be added and
deleted by users. InoProShop integrates all EtherCAT slaves of Inovance, and you do not need to install
them. If you need to use third-party EtherCAT devices, install the device description files provided by
the third-party vendors.

Two installation methods are available: installation on the "Network Configuration" page and
installation by using the menu bar.
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Installation on the "Network Configuration" page

& Import EDS File

mport GSD File |(+) Import ECT File | | (g, Zoom In

2. In the dialog box displayed, select the device XML file, and then click "Open".

[ ]
1. On the "Network Configuration" page, click "Import ECT File".
%@ Network Configuration X
@Refresh |§& Copy Paste o7 Delete Undo Redo
e Installation by using the menu bar

1. In the menu bar, choose "Tools" > "Device Repository".
Al Di\Inovance Control\Documents\i &/ FHEE\Untitled4\Untitledd.project” - InoProShop(V1.8.1.0) BO2

Fle Edit View Project Buld Online Debug | Tools | Window Help
P 2 EEEIE o o @ Package Manager... _-T f,§
E InoPkgManager
Devices m Library Repository... k G —
=43 Uhftledd.project [l _Device Repasitory... | %Ccpy Paste o Delete Unde Redo | & Import EDS File mport €
=[] Device (AMB0O-CPUI10BTR/TN) & InoProshap Tool
< Fault Diagnose Scripting
= %@ Network Configuration Customize...
E-J EtherCAT Config Options. ..

E-J LocalBus Config
= @1] PLC Logic
=1} Application
®  Differential Monitor
m Library Manager
PLC_PRG (PRG)
= @ Task Canfiguration
=-g8 ETHERCAT
8] ETHERCAT.EtherCAT Task
= @ MainTask
& PLC_PRG
(= Resources List
'L SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed 10 Module)
[ MODBUS_TCP (ModbusTCP Device)
= @ ETHERCAT (EtherCAT Master SoftMotion)
= m GL20_RTU_ECT32 (GL20(5)-RTU-ECT32_3...
[ 6L20_0016ETN (GL20(S)-0016ETN(1S ...

2. In the dialog box displayed, click

"Install (1)".

3. In the dialog box displayed, select "EtherCAT XML Device Description Configuration Files", locate
the description file of the slave saved in the local PC, and click "Open".

Scanning a Device

The scanning function is recommended. The procedure is hot reset > logout > device scanning.
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e Prerequisites

= The PCis properly connected to the PLC through a gateway.

Communication Settings Scan network... | Gateway - | Device ~

Applications

Backup and Restore

PLC settings . ® .
Gateway
Users and Groups
~ 10.45.123.38 (active -
Files P-Address: Press ENTER to set active path...
10.45.123.27
PLC shell
Port
1217
OPC UA
Log

System Setting
Upgrade
Status

Information

» The PLCis networked with the EtherCAT slave.

= The port configuration of the programming software configuration is consistent with that of the
physically connected port of the PLC.

To keep configuration consistency, download the port configuration information first before
using the scan function.
Devices * 3 X

=31 Acszo -
= Device (AC81X-0122-UDRD)

%ﬂ Network Configuration X

% Refresh Copy Paste Delets Undo Redo | @ Import EDS File mpart GSD File [#] Ir

@ Fault Diagnose
= %@ Network Configuration
Li EtherCAT Config
=2l PLE Logic
=1L} Application
#  Differential Monitor

1
m Library Manager
PLC_PRG (PRG)

= @ Task Configuration

=gk ETHERCAT €
5] ETHERCAT_C.EtherCAT Task
ETHERCAT_D

-
] ETHERCAT_D.EtherCAT_Task
=g MainTask

& e ©
=) Resources List

|§| MODBUS_TCP (ModbusTCP Device)

[ ETHERCAT _C (EtherCAT Master SoftMotion)
[®] ETHERCAT D (EtherCAT Master SoftMation)
"% SoftMation General Axis Pool

2

= The PLC stops.

e Procedure

1. In the left device tree, right-click "EtherCAT_X (EtherCAT Master SoftMotion)". In the shortcut
menu displayed, select "Scan Devices". The "Scan Devices" dialog box is displayed.
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Scan Devices ] X

Searmed Devices

Devicename  Devicetype

[ hew Differences

Note

Scan TimeOut: Indicates the maximum timeout time of one scan operation. When no device is detected, increase
the timeout time. The minimum value is 20s.

2. Click "Scan Devices". The scanned devices are displayed in the device list.

Scan Devices m} x
Scanned Devices
Devicename Devicetype Alias Address Write Alias Address AutolncAddress
IneSVEGON S¥EE0_1Axi=_00915 1038 o
InaSVEGOR SYERD_1Axi=_00915 1039 -1
TnaSVEGOR SYERD_1Axi=_00515 1040 -z
TnaSVEGOR SYERD_1Axi=_00515 1041 =3
InoSVEGON SVEE0_1Axis_00915 1042 -4
InoSVESON S¥EE0_1Axis_00915 1043 -5
InoSVESON S¥EE0_1Axis_00915 1044 il
[ Show Di fferences
Sean Devices | Soan Timelme [5 | s Copy all to project

3. Click "Copy all to project" to add these devices to the device tree and configuration.
e Scanning operations
= Allocate an alias address

1. In the "Write Alias Address" column, double-click the alias address you want to modify and
input a new alias address.

The new alias address is displayed in a color font.
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Scan Devices O X
Scanned Devices

Devicename Devicetype Alias Address Write Alias Address AutolncAddress
TroSVASON  SVEED_thxis 00915 1033 |:| o
TnoSYEEON SYEBO_1Axi= 00915 1033 -1
TnoSYEEON SYEBO_1Axi= 00915 1040 -2
TnoSYEEON SYEBO_1Axi= 00915 1041 =3
TnoSYEEON SYEBO_1Axi= 00915 1042 -4
InoSVEE0N SYEE0_1hxi= 00915 1043 =
InoSVEE0N SYEE0_1hxi= 00915 1044 bl

p——— [] Show Ti#ferances

Soan Devices Sean Timelut 5 Copy all to project

2. Click "Assign Address" to make the new alias address take effect.

If the modification is successful, the system displays the following prompt:

InoProShop(V1.8.1.0) BO2 >

After writing the EEprom alias address a reboot of the device is
necessary. Please switch off and on again!

OK

= Display the project differences
Select "Show Differences". The differences between the configuration device and scanned
device are displayed, as shown in the following figure.

— When the current configuration device has no alias address, the system compares the device
types only, but does not compare the alias addresses. If the device types are matching, the
device names are displayed in green.

~ When the current configuration device has an alias address, the system compares the device
types and alias addresses. When both the device types and alias addresses are consistent,
the system determines that the two devices are one device; otherwise, the device names are
displayed in red.

The following table lists each function in the preceding table and its operation.
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No. Function Operation

Select the scanned device on the left and the current device on the

@ CopyBefore right, and click 11 . The scanned device is inserted in front of the
selected device on the right. This command can also be used between
modules.

Select the scanned device on the left and the current device on the

@ CopyAfter right, and click |If]. The scanned device is inserted behind the selected
device on the right. This command can also be used between modules.

Select the scanned device on the left and the current device on the

® Replace right (the left device and the right device must be of the same type),
and select . The right device is replaced with the scanned device.
@ CopyAll Click /. Then all the devices on the right are cleared, and all the

scanned devices on the left are copied to the right side.

® Delete Select a device on the right, and then click | to delete it. This
command can also be used on modules.

= Check whether the device alias takes effect after a scanned device is copied

After "Copy all to project” is clicked, the system sets the alias device of the scanned device

based on the slave communication mode set on the EtherCAT overview page.

If the slave communication mode set on the EtherCAT overview page is "Classic mode" or
"Sequential model", the "sequential model" is applied to the scanned device and the device
generated based on the project configuration by default, and the alias address of the
scanned device is saved to the device data but does not take effect.

In the following figure, the slave communication mode on the EtherCAT is set to "Classic
mode", the type of the scanned device is the same as that of the configured device, but their
alias addresses are different.

After "Copy all to project” is clicked, the system creates a device object based on the type of
the scanned device and saves its alias address. However, the communication mode of this
device is still "Sequential model" and its alias address does not take effect.

After the communication mode is switched to "Alias mode", the device alias address is the
scanned one.

If the slave communication mode set on the EtherCAT overview page is "Alias mode", the
"Alias mode" is applied to the scanned device and the device generated based on the project
configuration by default, and the alias address of the scanned device is saved to the device
data and takes effect immediately.

In the following figure, the slave communication mode on the EtherCAT is set to "Alias
mode", the type of the scanned device is the same as that of the configured device, but their
alias addresses are different.

After "Copy all to project” is clicked, the system creates a device object based on the type of
the scanned device. The device communication mode is "Alias mode" and the alias address
of the generated new device object is the scanned alias address.

e Errors

When the port information in the programming software configuration is different from the

information of the port connected to the PLC, the following prompt is displayed.
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In this case, download the port information in the programming software again.

For example, the port configured in the programming software configuration is "EtherCAT_C", but
the actual MAC address is "EtherCAT_D", the device of port D is displayed while the device of port C
is scanned.

If you log out after the EtherCAT bus starts and perform the device scanning operation, the
scanning operation may fail or return an inaccurate result. The reason is that reading the slave
information (for example, object directory 0xF050) through SDO communication is timed out, so the
scanning result is affected. (SDO communication is asynchronous, so the CPU load, bus cycle
period, and user program execution time will affect the SDO communication.)

Updating a Device
If the master version does not match or needs to be upgraded, you can run the device update
command.

Procedure: Right-click the EtherCAT master. In the shortcut menu displayed, select "Update Device".
The following dialog box is displayed. Click "Display all versions (for experts only)", select the desired

version, and click "Update Device".
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ot Update Device *
Hame ETHERCAT T
hction
OAppend device OInsert device @Update device
|String for a fulltext search Vendor: | <Al vendors: ~
MName Vendor WVersion Description 63
* - == DeviceMet
= po EtherCAT
= I}E Master
ﬁ EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.5.0 EtherCAT Master...
ﬁ EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.9.0 EtherCAT Master...
ﬁ EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.9.30 EtherCAT Master...
ﬁ EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.10.0 EtherCAT Master...
ﬁ EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.11.10 EtherCAT Master...
ﬁ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.9.0 EtherCAT Master SoftMation
ﬁ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.9.30 EtherCAT Master SoftMotion
ﬁ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.10.0 EtherCAT Master SoftMation
ﬁ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.11.10 EtherCAT Master SoftMotion
+ - BB Fthernet Adapter
+ = EtherMNet/IP "
£ >
Group by category l Display all versions (for experts only)l [] Display outdated versions
ED Hame: EtherCAT Master SoftMotion "
Ll ¥endor: 35 — Smart Software Solutions GmbH
Categories: Master %
¥ersiom: 3.5.11.10
Order Humber: v
Update and try to preszerve moszt information of
ETHERCAT_D
('ﬁ'hen this window opens, wou can select another target node in the navi gator)

Editing I/O Mappings

After you click "Edit IO mapping", the following page is displayed.
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Bus Tasks

Devices v 4 X||_ 9 newworkconfiguraton ||
= B AC810.praject = ||Find
=l Device (ac81x-0122-UORD
@ pevie= J Variable Channel
@ Fault Diagnose
= [{] Device
=G Netwark Configuration
= [ eTHERCAT C
85 EthercaT Config
E = [ cr10_2HcE
= ogic
© Aol Ty Ch0 encoder counter operation command
=i} Application
PP " ChO preset command value
#  Differential Monitor =
P - Cho latch function
Lorary Ma(r:ge; + " cho DO output command
PLC_PRG (RG]
@ Slz . o Ch1 encoder counter operation command
= (A Task Configuration
- + T Ch1 preset command value
= &% ETHERCAT_C
= - ] Chilatch function
@] ETHERCAT_C.EtherCAT Task ‘"o 100 sutput command
= ¢ ETHERCAT D
= S - " . . Cho encoder counter status
ETHERCAT_D.EtherCAT Ta
- - My Chi encoder present position
= ¥ MainTask
) nc ome w4 Cho pulse rate
= - e Cho reset/external input status
Resaurces Lt 4 Chi DO output status
[®8 MODBUS_TCP (ModbusTCP Device) 5 o ;
error code
=[] ETHERCAT_C (EtherCAT Master SoftMotion) . hi encod F—
encoder counter status
+ -
(0 eri0_2rce (R10-2HCE_14.50) i ] Ch1 encoder present pasition
[ cR10_4DAE (GR10-4DAE_1.4.4.0) . hi puise rate
pulke ra
W] ETHERCAT_D (EtherCAT Master Softiotion) o chiresetexteral mput stats
" SoftMotion General Axis Pool i 100 output st
output status
4 Chierror code

In the "Filter" field, select a filter to filter out undesired items.

Address

Type

UINT
DINT
UINT
UINT
UINT
DINT
UINT
UINT
UINT
DINT
UDINT
UINT
UINT
UINT
UINT
DINT
UDINT
UINT
UINT
UINT

V@ EmErcaTD ) Edit10 mapping x

dd FB for 10 Channel.. Set continuous 10 address

Description

Ch0 encoder counter operation command
Cho preset command value

Cho latch function

Cho DO output command

Ch1lencoder counter operation command
Ch preset command value

Ch1latch function

Ch1 DO output command

Cho encoder counter status

ChO encoder present position

Cho pulse rate

ChO reset/external input status

Cho DO output status

ChO error code

Ch1encoder counter status

Ch1encoder present position

Ch1 pulse rate

Chi resetfexternal input status

Ch1DO output status

Ch1error code

All IEC bus tasks of the PLC are scanned and executed cyclically strictly based on the same logical
sequence. The logical sequence includes four steps: input update (1), IEC task execution (2), output
update (3), bus cycle execution (4), as shown in the following figure.

Copy data from/to bus

Figure 4-8 Bus cycle tasks

Each step is described in the following table.

Bus cycle task
Priority 1, 1ms

Priority 5

Priority 10,
Interrupted by
task 5

No. Step Color Description
1 Inbut undate G Before the IEC task starts, data is read from the bus input buffer, and
putup reen copied to the task-related input variable.
|EC task
2 as Orange | Scan and execute the POU under the bus task.

execution

-139-



Network Configuration

No. Step

Color

Description

3 Output update

Red

Before the IEC task is completed, the bus-related output variables in
the task are copied to the bus output buffer.

4 Bus cycle

Blue

It is the bus communication execution program implemented by
bottom-layer I/O drive. It includes two functions: Transfer the data
from the bus output buffer to the data reception buffer of the remote
slave; and transfer the data in the sending buffer of the remote slave to
the bus input buffer.

AWarning

« If an output variable is used by multiple tasks, the variable value is uncertain (the output variable value of this
task may be changed or overwritten by other tasks).

o [Ifataskisinterrupted by another task with a higher priority, the high-priority task reads data from the input
buffer, and synchronizes the data to the input variable of the current task. Therefore, the input variables within a
scan cycle may be different. To avoid this problem, copy the input variable value before the task starts so that
the task will call the copied input variable.

Special Bus Cycle Action of EtherCAT

The bus data in the last cycle is copied before IEC input.
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Read all Ethernet messages Send Ethernet frame for inputs and outputs

Bus cycle task
Priority 1, 1ms

Priority 5

Priority 10,
Interrupted by
task 5

The "Enable each task message" option in EtherCAT master configuration is available. After this option
is activated, the additional information of each task will be sent to the device. In this situation, bus
communication can be executed under multiple tasks, to reduce the bus load.

The following figure shows an EtherCAT bus cycle table when the "Enable each task message" option is
activated.

check all Ethemet messages Send Ethernet frame for inputs and outputs

Bus cycle task
Priority 1, 1ms

Priority 5

Priority 10,
Interrupted by
task 5

Figure 4-9 EtherCAT bus cycle table

Note

o After the EtherCAT master is automatically inserted, the "EtherCAT_***" task is also inserted to the current task
configuration.

o The bus cycle task of the EtherCAT master must be executed in the same task as the EtherCAT_***.EtherCAT_
Task.

e Theinput and output of the EtherCAT master are executed in the same task as EtherCAT_***.EtherCAT_Task.
The corresponding EtherCAT task must be configured for the bus cycle task in I/O0 mappings of the EtherCAT
master. Therefore, it is recommended to execute the device control program (such as the PLCOpen axis control
command) under this task.
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Devices * o X %@ MNetwork Configuration ﬁ ETHERCAT_C X
= fI10 -
g General IEC Objects
= m Device (AC81X-0122-J0R0) . .
o Variable Mapping Type
Device Diagnose .
) SN T @ ETHERCAT_C @  IODrEtherCAT
= %@ Network Configuration
E'} EtherCAT Config Update
=&Y pLE Logic
- "J Application Sync Unit Assignment
m Library Manager EtherCAT /O Mapping
PLC_PRG (PRG)
= Task Configuration Status
=-g& ETHERCAT C

B ETHERCAT_C.EtherCAT Task TEE I

= -§Z% MainTask
] PLC_PRG
[=) Resources List
@ MODBUS_TCP (ModbusTCP Device)
= IE ETHERCAT_C (EtherCAT Master SoftMotion)
=] 15620N (15620N_ECAT v2.5.9)
W Axis (Axis)

% SoftMotion General Axis Paol

@ = Create new variable % = Map to existing variable

Bus cyde options
Bus cycle task ETHERCAT_C ~

4.4.3 EtherCAT Master

General settings

The EtherCAT master configuration dialog box provides main settings of the master.

General Autoconfig Master/Slaves Ethercn-r‘—

Function Code EtherCAT NIC Setting

Update Destination Address{MAC) FF-FF-FF-FF-FFFF Broadcast D Enable Redundancy
Source Address (MAC) 00-00-00-00-00-00 Browse...

Sync Unit Assignment
Network Name |enp350

EtherCAT /0 Mapping () Select network by MAC (@) Select network by Name

tEiD Distributed Clock Options

AT Cycletime 1000 us [ Use LRW instead of LWRfLRD

Ar A

Sync Offset 0 [ Enable messages pertask
Auto restart slaves
[ sync window Monitaring g

Sync window 1 S s

Autoconfig Master/Slaves

If you select this option, the main settings of the master and slaves will be automatically completed. In
this case, all the editors of slaves will not display the FMMU/Sync tab.

Note

« The automatic settings are default settings, which are strongly recommended to standard applications.
If this option is not selected, you must manually complete all settings of the master and slaves. Therefore, you
must have professional skills.
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EtherCAT NIC Setting

Destination Address (MAC)

The MAC address of the EtherCAT network member that receives packages. If "Broadcast" is

selected, use a broadcast address (FF FF FF FF FF FF).

Enable Redundancy

If a ring topology is selected, the redundancy option needs to be enabled. When this option is

enabled, if a single point failure occurs in network connection, the EtherCAT network can still work

normally. After this option is enabled, you also need to define the second EtherCAT NIC.

EtherCAT master
RX unit TX unit
RX TX
MC1 MC2

EI53(EaEa

Slave 1

Slave 2

) [

7] [X

Slave N-1

] [RX

Figure 4-10 EtherCAT ring topology (redundancy)

Source Address (MAC)

The MAC address of the PLC.

Network Name

The NIC name, including the following options:

Select network by MAC/Select network by Name
Each EtherCAT NIC has a unique MAC address. Therefore, if "Select network by MAC" is selected,
this project cannot be used on other devices.

%] [74}

Slave N

If you need the project to be independent of devices, click "Select network by Name". In each

option, you can click "Browse..." to display the MAC addresses of available target devices and their

names, as shown in the following figure.
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Select Network Adapter

MAC address Mame  Description
TOCA4LFCEEST enpdsl LaH C
TOCA4DFCRES 8 enpd =0 LW D

Redundant EtherCAT NIC Setting
If "Enable Redundancy" is selected, this setting is available. You can set the options of redundant

EtherCAT NIC.

Distributed Clock

Cycle time [us]

The execution cycle time of the EtherCAT master function. It must be the same as the cycle time of
the IEC task bound to the EtherCAT master. If the distributed clock function of the slave is enabled,
the cycle time is synchronized with the "Distributed Clock" settings in the slave editor.

Sync Offset [%]
The ratio of the cycle time of the EtherCAT master's IEC task (PLC task) to the reference distributed

clock (generally, SYNCO interrupt), ranging from —50% to +50%, with the default value 30%.

Sync offset [%] = (SYNCO interrupt time — PLC task cycle start time)/PLC task cycle time

A A
SYNCO interrupt A SYNCO interrupt A
Slave Offset Offset
Sync offset < 0%
Master
IEC task period
IEC task starts. |EC task starts.
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SYNCO interrupt A SYNCO interrupt 4

Slave

Sync offset = 0%
Master

IEC task period

|IEC task starts. IEC task starts.
A A

ASYNCO interrupt A SYNCO interrupt

Slave Offset Offset

Sync offset > 0%
Master

A
y

IEC task period

|IEC task starts. |EC task starts.

Note

By default, the PLC task cycle time is the same as the distributed clock cycle time of the slave.

In actual settings, consider the clock jitter of the controller master (system instantaneity), PLC task execution
time, PLC task cycle time, and number of slaves.

In InoProShop V1.5.0 and later versions, the EtherCAT master type of new projects is "EtherCAT Master
SoftMotion", which is different from the "EtherCAT Master" type in earlier versions. The default sync offset of the

master is 30s. Do not modify this value unless specially required; otherwise, an EtherCAT data synchronization
error may occur.

Sync Window Monitoring
After this option is enabled, synchronization of the slave is monitored.

Sync Window

The synchronization window monitoring time. If the synchronization information of all slaves is
included in this window, the xSyncInWindow (loDrvEtherCAT) variable is set to TRUE; otherwise, set
it to FALSE.

Diagnostic Info
In the online mode, the diagnosis information includes the information about EtherCAT master
startup and running.

Options
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e Use LRW instead of LWR/LRD
This option enables the slave-slave communication. EhterCAT master logical addressing will use the
combination of read/write command (LRW) to replace the read-only (LRD) and write-only (LWR)
commands.

e Enable messages per task
After this option is selected, the read and write commands of input and output information will be
completed by different tasks.

e Auto restart slaves
After this option is selected, the master will restart the slaves upon communication error.

Master Settings

The master settings can be completed only when the auto mode is disabled (see the following
description); otherwise, these settings are automatically completed and hidden in the dialog box.

e Image In Address: Inputs the first logical address of the first slave.
e Image Out Address: Outputs the first logical address of the first slave.

Function Code

Function codes refer to the vendor-specific parameters of Inovance servo products. By using the
master options, you can read/write, import, and export vendor-specific parameters of multiple
products, for debugging and maintenance.

FunCode Mame CurrentValue  WriteValue Defaultvalue Range Access
= {BiHo2
(¥ Ho2-00 Control mode ] 02 RO
DiHo2-01 Absolute Encoder M... ] 0-3 RW
(E¥Ho2-02 Rotating direction a 0-1 RW
(EiH02-03 Direction of output p... u] 0-1 RW
(EiH02-05 Stop mode at servo ... u] 0-1 RW
(EHD2-06 Stop mode at fault 2 1 0-2 RW
E¥HO2-07 Stop mode at overtr. .. 1 0-2 RW
(DHo2-08 Stop mode at fault 1 i} 0-0 RW
(EiH02-09 Brake release comm... 250 0-500 RW
EiHoz2-10 Servo drive disable ... 150 1-1000 RW
@HDZ-I 1 Output speed limit o... 30 0-3000 RW
@HDE-IZ Waiting time from se... 500 1-1000 RW
(EiH02-15 Display of keypad w... u} 0-1 RW
EiHo2-21 Allowed minimum br. .. 40 1-1000 RO
DiHo2-22 Power of built-in br... 40 1-65535 RO
(DiHo2-23 Resistance of built-... 50 1-1000 RO
(¥ HD2-24 Resistor heat dissipa. .. 30 10-100 RW
(EiH02-25 braking resistor type u} 0-3 RW
EiHo2-26 Power of external d... 40 1-65535 RW
DiHo2-27 Resistance of exter... 50 1-1000 R
DiHo2-31 Parameter initialization a -2 RwW
BiH02-32 Default keypad display 50 0-95 RW
(EiH02-35 Display frequency of... u} 0-20 RW

e Select All: Selects all slaves, axes, and servo function codes under the axes.

e Cancel All: Cancels all selected options.

e Read the Parameter: Reads the servo function codes carrying the RO or RW attribute when the
servo is running.
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o Write the Parameter: Writes the servo function codes carrying the WO or RW attribute when the
servo is running.

e Export Function Code: Exports servo function codes of all slaves to an Excel file.

e Import Function Code: Imports function codes of all slaves from an Excel file. If the configuration is
inconsistent with that in the file, an error is reported.

Upgrade

General Select All Cancel All Download EtherCAT XML file

Fundtion Code Slave Name  Update

I5620M
Update SVYB20N
SY820M_1

Sync Unit Assignment

OverView

EtherCAT I/0 Mapping

EtherCAT IEC Objects

Status

Information

o Select All: Selects all slaves.

e Cancel All: Cancels all selected slaves.

o Download EtherCAT XML file: Downloads the EtherCAT slave's XML file from InoProShop to the
EEPROM of the slave. To perform batch download, select multiple slaves.
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Sync Unit Assignment

General Device name  Sync Unit

IS620M default
Function Code

SVE20M default
Update SVB20M_1 default
Sync Unit Assignment
OverView
EtherCAT I/0 Mapping
EtherCAT IEC Objects
Status
Information

Add || Delete
Sync Unit
default

e Sync Unit: Groups the slaves. If any slave in the group is lost, the entire group is lost, but other
groups are not affected.
e Add: Adds a group. Then you can select the slave group.

Overview

The "Overview" page displays the slave communication mode and communication state, as shown in
the following figure.

[T nosveson 1001 — - -~ - - - _ _
[ mosveson_1 1002 - - - - - - _ _
[T mosveson_2 1003 - - - - - - _ _
[ mosveson_3 1004 - - - - - - _ _
[ osveson_4 1005 - - - - _ __ _ _

The following table lists the tabs on this page and their descriptions.

Parameter Description
UpdateData Refreshes the slave data once.
Auto Update Cyclically refreshes monitoring data
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Parameter Description

- « Classic mode: Slave communication supports a
hybrid mode of alias addresses and sequential
addresses. The alias addresses are editable only
in the slave window, but are not editable in the
overview window.

« Sequential model: Device communication is
performed based on sequential addresses. The
alias addresses are editable in both the slave
window and overview window.

« Alias mode: All slaves communicate with each
other with their alias addresses. In this case, the
alias addresses are editable only in the overview
window, but are not editable in the slave window.

Export Exports the table from the page.
ResetErrorFrameCount Clears the error frame count and link lost count.
Reset Failed Slave Clears the fault information on the overview page.

The following table lists the parameters on this page and their descriptions.

Parameter Description
Name Displays the name of all slaves under the master.
Slave Address Displays the address of the slave.
Alias Address Displays the alias of the slave when the slave

communication mode is set to "Alias mode".

« After the slave communication mode is set to
"Alias mode", an alias address is assigned to
every new slave and "Alias mode" is selected.

« After the slave communication mode is set to
"Classic mode" or "Sequential model", no alias
address is assigned to the new slave and
"Sequential model" is selected.

State « Initialize: The slave is being initialized.

« Pre-Op: The slave is in the pre-operation state.

« Safe-Op: The slave is in the safe operation state.
« Op: The slave is in the operation state.

« BootStrap: The slave is in the boot state.

« No Communication: The communication of the

slave fails.

« Error: The slave state is incorrect.
ErrorFrameCount Counts the error of each activated port.
LinkLostCount Counts the disconnected links of each activated port.
Port Displays the loading state of each port.
Fault Information Describes the slave fault.

EtherCAT I/O Mapping

On the "EtherCAT I/O Mapping" tab page, you can set the bus cycle task for the master.
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General Bus Cycle Options
Bus cycle task ETHERCAT_C w
Function Code
Update
Sync Unit Assignment
Overiew
EtherCAT IfO Mapping
EtherCAT IEC Objects

Status

Information

EtherCAT IEC Object

This is a tab on the EtherCAT master configuration editor, in which the instance (variable) of
IODrvEtherCAT type is specified for EtherCAT 1/0, so that the PLC connected to EtherCAT can be
controlled by the user program. For the description of mapping, see the section "I/O Mapping".

The automatically created master instance is displayed at the bottom of the "IEC Objects" dialog box.

General Add.. Edit.. Delete Go to Variable

Variable Mapping Type
4 ETHERCAT_C L] 10DrvEtherCAT

Function Code

Update

Sync Unit Assignment

OverView

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

Information

Note

The variables and types of mappings must be consistent.

Information

This dialog box displays the following information about the current module: name, vendor, group,
category, ID, and version.
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General General

Name: EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master

Type: 64

ID: 0000 1002

Version: 3.5.11. 10

Description: EtherCAT Master SoftMotion. ..
Configuration version: 3.5.11.0

Function Code
Update

Sync Unit Assignment
OverViiew
EtherCAT If0 Mapping
EtherCAT IEC Objects
Status

Information

4.4.4 EtherCAT Slave

General Settings

The following figure shows the "General" page of the EtherCAT slave, which provides basic settings of

the slave.
General Address Additional <
AutoIncAddress |0 o [] Enable Expert Settings EtherCAT.
Process Data(PDO Setting) )
EtherCAT Address (1001 o [] optional
Startup parameters(SDO Setting) Real AutoInc Address - Enable can be set in the "Overview"
z interface of the master station
Slots L
Distributed Clock
Online
Select DC DC-Synchron ~
CoE Online enable 1000 Sync Unit Cycle (ps)
Synco:
EtherCAT I/0 Mappin
v pring Enable Sync 0
EtherCAT IEC Objects Sync Unit Cycle  |[x 1 1000 T Cycle Time (ps)
User Defined 0 = i {us)
Status Shift Time (ps)
Syncl:
Information
Enable Sync1
Sync Unit Cycdle  |xd 1000 S| cycle Time (ps)
User Defined 0 T | shift Time (ps)
Identification  (Alias can be set through the "Overview" interface of the master station)
(®) Disabled
Configured Station Alias (ADO 0x0012) 1001 :
Explicit Device Identification (ADO 0x0134)
Data Word (2 Bytes) ADO (hex) 0 =

Address
If "Autoconfig Master/Slaves" in the master editor is not enabled, the following options are available:

e Autolnc Address: Indicates the automatically incremental address (16 bits), which is determined by
the physical topology location of the slave in the network. This address is used only when the
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EtherCAT master is started. The EtherCAT slave address is allocated to the slave at the
corresponding physical topology location by using the sequential addressing method.

During sequential addressing, according to the EtherCAT protocol, the automatically incremental
address of the slave is determined by its connection location in the physical topology network, and is
represented by a negative number. Sequential addressing sends the subframe, in which the
automatically incremental address is increased by 1 every time the subframe passes a slave. When the
physical slave receives the frame, it determines whether the frame belongs to itself by checking
whether the automatically incremental address in the frame is 0. This mechanism is called sequential
addressing or automatically incremental addressing.

e Slave Address: Indicates the final address (formal address) of the slave. It is assigned by the master
when the master starts. This address is independent of the actual location on the network. The
slave address is irrelevant to the connection order on the network segment.

o Enable Expert Settings: If this option is enabled, the settings of the distributed clock, auto check
upon startup, timeout, cycle unit control, and watchdog can be performed.

Distributed Clock

e If"Enable" is selected, the distributed clock function is enabled.

e Sync Unit Cycle (us): If the distributed clock function is enabled, the syn unit cycle value is the same
as the cycle time of the EtherCAT master.

e Select DC: This option provides all distributed clock settings in the device description file, including
AutoRun, SM Event Synchron, and DC Synchron. The following table describes options.

No. Option Function
In this mode, the local control cycle is generated by a local timer interrupt.
1 AutoRun The cycle time is determined by the master. This is an optional function of
the slave.

Synchronization is triggered by the data input or output event within the
local cycle. The master can write the sending period of the process data
frames to the slave, and the slave checks whether this cycle time is

2 SM Event Synchron supported or optimizes the cycle time. This is an optional function of the
slave. Synchronization is usually triggered by data output events. If the
slave has only the data input event, synchronization is triggered by the
data input event.

Synchronization is triggered by the SYNC event within the local cycle. The
3 DC Synchron master must complete data frame sending before the SYNC event occurs.
Therefore, the master clock must be synchronized with the reference clock.

It indicates the slave synchronization signal 0/1. The distributed clock
control unit (internal function of the EtherCAT dedicated communication

SYNCO:
4 chip) of the slave can generate two synchronization signals: SYNC 0 and
SYNCL: SYNC 1, which provide the interrupt sign to the application-layer programs
of the slave, or directly trigger the output data update.
After this option is selected, SYNCO/SYNC1 synchronization signals are
started.
Enable SYNC 0:
5 Sync Unit Cycle: If this option is selected, the synchronization cycle time of
Enable SYNC 1:

the slave is (master cycle time x selected coefficient). The "Cycle time (us)"
field displays the current cycle time.

e User Defined: If this option is selected, you can enter the desired cycle time in us in the "Cycle time
(us)" field.

Diagnosis
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This part is available only in the online mode.

e Current State: Displays the current communication state machine of the slave. The possible values
include initialization, pre-operation, safe operation, operation, and BootStrap (not supported by
Inovance servo currently). If the state is "Op", the configuration of the slave is completed.

Options

Options: If a slave is set as optional, no error message is generated, so that the device will not be
included in the bus system. To enable this option, you must save a station address in the slave.
Therefore, define and write the station alias address into EEPROM. In addition, this option is valid only
when "Autoconfig Master/Slaves" in EtherCAT master settings is selected and this option is supported
by the EtherCAT slave.

Startup Checking

By default, the system automatically checks the vendor ID or product ID after startup. If the IDs do not
match, the bus stops running and does not perform the subsequent operations. This avoids
downloading incorrect configuration.

Timeout

By default, the following operations are not defined as timeout. If you need to know whether the
operations exceed the specified time, set the time here.

e SDO Access: Specifies the timeout interval in which the service data object (SDO) of the EtherCAT
master accesses the slave.

e |->P:The communication state machine of the slave changes from initialization to pre-operation.

e P->S/S->0:The communication state machine of the slave changes from pre-operation to safe
operation, or from safe operation to operation.

e DCcyclic unit control: Allocated to the local microprocessor to set the distributed clock options.
This function is completed in register 0x980 of the EtherCAT slave. The possible values include
cyclic unit, latch unit 0, and latch unit 1.

Watchdog

o Set multiplier: Sets the frequency multiplication ratio of the watchdog timer to determine the
minimum increment unit. The default value is 2498. The minimum increment unit is 100 ps.

e Set PDI watchdog: If the process data interface (PDI) watchdog is enabled, when the PDI
communication time of the EtherCAT slave exceeds the specified value, the watchdog is triggered.

e Set SM watchdog: If the synchronization management (SM) watchdog is enabled, when the process
data (PD) communication time of the EtherCAT slave exceeds the specified value, the watchdog is
triggered

Slave Alias

The settings are valid only when "Options" is selected and the slave supports alias address (defined in
the device description file). If the alias address of the slave has been configured, the slave can normally
run without the need of modifying the user program configuration when you adjust its location on the
physical topology network.

Note that, after the slave alias address is changed, you must download the user program again to
make the modification effective. In addition, the alias addresses of some slaves can take effect only
after power cycle. For details, see the slave user guides.
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o Disable: If this option is selected, the slave will not detect the alias address.

e Configured Station Alias (ADO 0x0012): When this option is supported by the slave and "Options" is
selected, the alias address can be written in the online running state.

e Write into EEPROM: This option is available only in the online mode. It writes the defined address
into the slave EEPROM. If the slave does not support this option, this option is invalid and the slave
cannot work with the alias.

e Actual address: This column is available only in the online mode. It displays the actual address of
the slave. It is used to check whether the EEPROM writing command is successful.

e Explicit Device Identification (ADO 0x0134): Reserved.

o Data Word (2 Bytes): Reserved.

FMMU/Sync

If the autoconfig mode of the master is not enabled, this dialog box is only provided by the EtherCAT
slave configuration editor. It displays the slave's fieldbus memory management units (FMMUs) defined
in the device description file and the synchronization manager (Sync). These settings can be modified,
for example, the communication between slaves.

Note

These are advanced settings, and are unnecessary for standard applications.

FMMU

This tab allows you to configure the FMMUs of the slave used to process the process data, including the
logical address (Ph. Start Address) mapping to each physical address (Ph. GlobStartAddr). You can add
a new unit by clicking "Add..." or "Edit..." in the FMMU dialog box.

Sync Manager

This tab displays the synchronization manager of the slave. On this tab page, you can set the following
information: the synchronization manager type (Mailbox In, Mailbox Out, Inputs, or Outputs), physical
start address, access type, buffer, and physical address to be accessed by the interrupt. In the
synchronization manager editor, you can click "Add" or "Edit" to add or modify synchronization

management.
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FMMLI
@ rdd | Edit € Delete
GlobStartAddr Length/By.. Start.. End.. Ph. Start Add.. Ph. StartBit Flags

Sync Manager
@rdd  Edit JDelete
Start Address Length/Byte Flags Type

Process Data

In the automated control system, application programs exchange data in two modes: time-critical and
non-time-critical. Time-critical means that the specified action must be completed within the specified
time window. If the action cannot be completed in the specified time window, the control is
ineffective. The process for periodically sending time-critical data is called PDO. Non-time-critical data
does not need to be periodically sent, and uses MailBox data communication SDO in EtherCAT.

The first row of the "Process Data" tab page is the PDO edit function key and displays PDO information,
as shown in the following figure.
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| General @ Add Edit Delete Collapse Display Al - | LoadPdo PDO Assign [« PDO Config PDO Len i”[;(f::;): 2200
| Process Data(PDO Setting)
Input/CutPut Name Index Sublindex Size Type Flag SM
Startup parameters(SDO Seting) =[] Output  1st receive FDO Mapping 1641600 16#00 8.0 Editable 2
online "% Controlword 1626040 16200 20 UINT
K@ Targetposition 16#607A 16#00 4.0 DINT
CoE Online " Touch probe function 1626068 16£00 20 UINT
#-[] ou 2 e PD ng 161701 60 12.0 F
Servo Function Code w07 oo - . -
EtherCAT If0 Mapping # 0o 2 G0 17 F
#-[ o 2 60 23 F
EtherCAT IEC Objects F-[] Outp 262t 0 Mapping 16£1705 16200 18.0 F
= Input 1st transmit PDO Mapping 16&1A00 16&00 220 Editable 3
Status 5 Statusword 1676041 1600 2.0 UINT
Tranmnation R ] Position actual value 166064 16300 4.0 DINT
B Touch probe status 16#60BY 16#00 2.0 UINT
Ay Touchprobe posiposvalue 166064 16£00 4.0 DINT
Rl Touch probe pos2 pos value 16#60BC 16200 4.0 DINT
R Error code 16#603F 16200 2.0 UINT
3 Digitalinputs 16#60FD 16#00 4.0 UDINT
&[] Input z smit PDO 6£1B0 60 28 F
F-[] Ir 2 60 25 F
+.[] Ir 2 6£10 29 F
# [ 2 #1B 60 29 F

e Add: Adds a PDO option based on the PDO group attributes (only editable attributes). You can add
one group or multiple groups of data. To add multiple groups of data, press "Ctrl+" and "Shift+",
and click the desired groups. Ensure that the object dictionary indexes of the options to be added
are correct. Note that the number of PDOs to be added cannot exceed the limitation described in
the servo guide.

o Edit: Edits a PDO option based on the PDO group attributes (only editable attributes).

o Delete: Deletes a PDO option based on the PDO group attributes (only editable attributes). You can
delete one or multiple options. To delete multiple options, press "Ctrl+" and "Shift+", click the
desired groups, and then click "Delete". Or right-click the selected options and select "Delete" from
the shortcut menu.

o Collapse all: Collapses all PDO groups.

e Filter: Options are "Display All", "Display Output PDO", "Display Input PDO", "Display Input and
Output PDO", "Display Only Output PDO", and "Display Only Input PDO".

e Load PDO: The PDO group data of the slave can be uploaded to the programming software only
when the slave is running.

e PDO Assign: After this option is selected, click "DisplaySystemParameter" on the "Startup
parameters" page. Then the input and output PDO group assignment information is added to the
startup parameter group, as shown in the following figure.
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General

Process Data(PDO Setting)

Startup parameters(SDO Setting)

Slots

Online

CoE Online

EoEsettings

Servo Function Code

EtherCAT IfO Mapping

EtherCAT IEC Objects

Status

Information

General

Process Data(PDO Setting)

Online

CaE Online

Servo Function Code

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Startup parameters(SDO Setting)

@ Add Edit Delete Collapse  Display All ~ | Load Pdo PDO Assign PDO Canfig PDO Len Out{Byte): 13.0
In(Byte): 310
Input/OutPut Name Index Sublndex Size Type Flag SM
= Output  Qutputs 16#1600 16&00 13.0 Editable 2
K@ CSP_CSV ControlWaord 16#6040 16#00 2.0 UINT
" CSP_CSV Modes of Operation 1626060 16200 1.0 SINT
K@ CSP_CSV Target position 167607A 1600 4.0 DINT
" CSP_CSV Touch probe function 16#60B8 16#00 2.0 UINT
" CSP_CSW Target velocity 16£60FF 16200 40 DINT
= Input Inputs 16#1A00 16&00 310 Editable 3
% CSP_CSV Error code 165603F 1600 2.0 UINT
H CSP_CSV StatusWord 16#6041 1600 2.0 UINT
R ] CSP_CSV Modes of Operation Display 16#6061 16#00 1.0 SINT
R ] CSP_CSV Position actual value 1626064 1600 4.0 DINT
B CSP_CSV ActualVelocity 167606C 1600 4.0 DINT
Rl CSP_CSV Touch probe status 16#60B% 16#00 2.0 UINT
R ] CSP_CSV Touch probe pos1pos value 16#60BA 16#00 4.0 DINT
R ] CSP_CSV Touch probe pos2 pos value 16£60BC 16200 4.0 DINT
h ] CSP_CSV Following error actual value 16%60F4 1600 4.0 DINT
H CSP_Csv Digital inputs 16#60FD 1600 4.0 UDINT
e PDO Config: Select "PDO Config" and click the "DisplaySystemParameter" on the "Startup
parameters" page. Then the input and output PDO group information is added to the startup
parameter group, as shown in the following figure.
@~Add  Edit J{Delete & MoveUp # MoveDown DownlLoadAl(SDO) CancelAlD C) [7] Displ
Line Index:Subindex  Name Value Bitlength  IsDownload  Abortif error  Jump to line if err..  Next line  Comment
dear pdo 1600 0 8 0
Mades of aperation 8 ] m} 0 Mades of aperation

e PDO Len: The data size includes the total input and output PDO length.

Startup Parameters

The startup parameters can be transmitted to the slave through the service data object (SDO) upon

system startup. The startup parameters include the basic configuration parameters used for the

startup of the slave. The page is as follows.

@ add Edit i Delete Move Up Move Down  DownloadAl{SDO) CancelAlDownload(SDO) [ DisplaySystemParameter
Line Index:Subindex Name Value Bitlength  IsDownload  Abertif error Jump to line if err..  Nextline  Comment

1 16£3100: 16200 Counter type 8431 16 O O 0 Counter type
2 16#3103: 1601 Ch0 maximum counter value 2880000 32 ) O 0 ChO maximum counter value
3 16#3103:16502  Chlmaximum counter value 2830000 32 ) O 0 Ch1 maximum counter value
4 16#3104: 16201 ChO minimum counter value o 32 O O ] ChO minimum counter value
5 16#3104: 16502 Ch1 minimum counter value 0 32 O O 0 Ch1 minimum counter value
3 1643105:16501  CHO external input function selection 513 32 O O 0 CHO external input function selection
7 16#3105: 16#02 CH1 external input function selection 513 32 O O [] CH1 external input function selection
8 16#3106: 16400 External input polarity selection 0 16 O O 0 External input polarity selection
9 16#3107: 16201 Ch0 external output function selection 513 32 O O ] Cho external output function selection
10 16#3107:16502  Chi external output function selection 513 32 O O 0 Ch1 external output function selection
11 16#3108: 16400 External output polarity selection 0 18 O O 0 Excternal output polarity selection
12 1623100: 16201 Cho filter 2 16 O O 0 Cho filter
13 16#3100: 16502 Chi filter 2 16 O O 0 Chi filter
14 16#310A:16#01  ChO pluse rate test time 10 18 ) O 0 Cho pluse rate test time
15 16#310A:16202 Ch1 pluse rate test time 10 16 O O ] Ch1 pluse rate test time

e Add: Adds an SDO project to the startup parameter list.

displayed, as shown in the following figure.
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Select item from object directory
Index:Subindex MName Flags Type Default 2
T 16F1700: 16500 Ch0 RPDO Mapping parameter 0 RW USINT
- 16%1701: 16500 Ch0 RPDO Mapping parameter 1 RW USINT
+ - 16#%1710: 1600 Ch1RPDO Mapping parameter 0 RW USINT
+- 16#1711:16#00 Ch1RPDO Mapping parameter 1 RW USINT
+ - 16#1B00: 16200 Chd TPDO Mapping Parameter 0 RwW USINT
+ 16#1B01: 1600 Ch0 TPDO Mapping Parameter 1 RW USINT
- 16%1B10: 1600 Ch1TPDO Mapping Parameter 0 RW USINT
+- 16%1B11: 1600 Ch1TPDO Mapping Parameter 1 RW USINT
- 16F1C12: 16500 RxPDO assign RO USINT
+- 16#1C13: 1600 TxPDO assign RO USINT
T 16#1C32: 16500 5M output parameter RO USINT
T 16F1C33: 16500 5M input parameter RO USINT
16%3100: 16700 Counter type RW UINT 1650000
- 16#%3103:16#00 Maximum counter value RO USINT o
Name:
Index: 16% a = Bitlength: (8 =
SubIndex: 16% |0 = Value: 0 = Cancel
[] Byte Array

Before adding the SDO, you can modify its parameters below the edit bar, including the index, sub-
index, bit length, and value, to form a new startup parameter. To add multiple groups of startup
parameters, press "Ctrl+" and "Shift+", and click multiple groups of startup parameters.

o Edit: Edits the options. Read-only options cannot be edited, such as system parameters.

e Delete: Deletes the options. To delete multiple groups of startup parameters, press "Ctrl+" and
"Shift+", click multiple groups of startup parameters, and click "Del" or press the "Del" key.

o Move Up, Move Down
The SDO list order (from top to bottom) indicates the order in which the startup parameters are
transmitted to the module. By clicking the "Move Up" and "Move Down" buttons, you can change
the parameter transmission order.

e DownLoadAll, CancelAllDownload
After an SDO is downloaded, you do not need to download it again. By clicking
"CancelAllDownload" (system parameters cannot be canceled), you can cancel the attribute
download. You can also select some attributes to be downloaded. By clicking "DownLoadAll", you
can download all attributes.

e DisplaySystemParameter
After "PDO Assign" and "PDO Config" are selected, the parameters added to the SDO are only for
comparison.

e To edit the "Value" and "Comment" columns of the SDO, press "Space" or click the blank space.
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Slots

Note

If an error occurs in SDO transmission, the following operations are supported:

o Abortiferror: If an error is detected, SDO transmission is stopped.

o Jumpto line if error or Next Line: If an error is detected, SDO transmission skips to the line of which the line
number is specified. (The line number is displayed in the line column.)

@add Edit {Delete @ MovelUp & MoveDown DownloadAl(SDO) CancelalDownload(SDO) [ ] DisplaySystemParameter

Line Index:Subindex  Name Value Bitlength  IsDownload Abortif error Jumpto line if err.. Nextline Comment
1 16#3100: 16200 Counter type 8481 16 | 2 Counter type
2 16#3103:16#01 Chi maximum counter value 2880000 32 O 0 Chi maximum counter value
3 16#3103: 16202 Ch1 maximum counter value 2830000 32 O O 0 Chimaximum counter value
Ll 16#3104: 16201 ChO minimum counter value 1} 32 | | 0 ChO minimum counter value
5 16#3104: 16#02 Ch11 minimum counter value 0 32 O O 0 Ch1 minimum counter value
6 16#3105: 16201 CHO external input function selection 513 32 O O 0 CHO external input function selection
7 16#3105: 16202 CH1 external input function selection 513 32 | | 0 CH1 external input function selection
8 16#3106: 16#00 External input polarity selection 0 16 O O 0 External input polarity selection
g 16#3107: 16201 Chi external output function selection 513 32 O O 0 Chi external output function selection
10 1623107: 16202 Ch1 external output function selection 513 32 | | 0 Chiexternal output function selection
11 16#3108: 16200 External output polarity selection i} 16 | | 0 External output polarity selection
12 16#3109:16#01 Cho filter 2 16 O O 0 Cho filter
13 16#3109: 16202 chi filter 2 16 O O 0 chi filter

Figure 4-11 Error handling configuration example

e Onthe "Slots" tab page, you can configure modules or functions for slaves in compliance with the
ETG5001.1 protocol.
As shown in the following figure, the current mode is CSP_CSV.

General

Slothame Current Module Optional Module D Description

el el 16400213600 || EtherCAT Moduie imported from Siave XML GRID-AMEO0 4PME_2PHE 1.4,6.0.xmi Device: Cycic Synchvonous Positon |
s =3

Startup parameters(SDO Settin

P P g 9) o2 s o

CsP_3 Csp

Channel Parameter Set

Slots

Online Delete >>

CoE Online
EtherCAT /0 Mapping
EtherCAT IEC Objects

Status

The following table lists available modes.

No. Mode Definition
1 CSP Cyclic Synchronous Position
2 PP Profile Position
3 Ccsv Cyclic Synchronous Velocity
4 PV Profile Velocity
5 CST Synchronous Torque
6 PT Profile Torque

If the position velocity mode does not meet requirements, change it to another mode, for example,
CST.

The default mode "CSP/CSV" is applicable to most application scenarios. If the field drive shaft
needs to use CSP and CST, select "CSP/CST".
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Note

o Change: Switches to another mode.
« Delete: Deletes the current mode.
o Tochange the mode, delete the current slot mode first.

After the CSP_CSV mode is changed to the CST mode, the process data and I/O mapping are also
changed:

Before the change to CST:

_/3@ Network Configuration ]ﬂi IS620N x FRe Axis ]

General ‘ @ add Edit xDelete Collapse Display All ~ | LoadPdo | 7] ppo Assign PDO Config PDO Len ?u;(ﬁ:te.): 8.0
Process Data{PDO Setting) nleyte): 320
Input/OutPut MName Index Sublndex Size Type Flag SM
Startup parameters(SDO Setting) - 15t receive PDO HMapping T — Editable =
Online g Physical outputs 16%60FE 4.0 UDINT
" Controlword 1656040 2.0 UINT
CoE Online "# Targetposition 1626074 4.0 DINT
g Touch probe function 16%#60B8 2.0 UINT
Servo Fundtion Code " Target velocity 16560FF 40 DINT
EtherCAT /O Mapping K@ Target torque 16#6071 2.0 INT
+ |:| Qutput 258th recei DO Mapping F
EtherCAT IEC Objects 3 [] Output h receive PDO Mapping F
#-[] output 260th receive PDO Mapping F
i #-[] output 261th receive PDO Mapping F
T #-[T] Output 262th receive PDO Mapping 16%1705 160 9.
= Input 1st transmit PDO Mapping 16#1A00 16800 32.0 Editable 3
iy Statusword 1676041 16300 20 UINT
i Position actual value 166064 1600 4.0 DINT
p Touch probe status 1656069 16#00 2.0 UINT
b Touch probe pos1 pos value 16%60BA 16200 4.0 DINT
b Touch probe pos2 pos value 16%60BC 16200 4.0 DINT
k] Error code 16%603F 16x00 2.0 UINT
k] Digitalinputs 16=60FD 16=00 4.0 UDINT
R Velocity actual value 165606C 16200 4.0 DINT
R Torque actual value 1656077 16200 2.0 INT
4 Following error actual value 16%60F4 16200 4.0 DINT
#-[] Input 258th transmit PDO Mapping 16£1B01 28.0 F
#-[] Input 259th transmit PDO Mapping 16£1B02 F
B2 |:| Input 260th transmit PDO Mapping 16%1603 F
B2 |:| Input 261th transmit PDO Mapping 1671604 F

After the change to CST:
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Online

%8 Network Configuration

General

Process Data{PDO Setting)

(1] 156200 X [8# Asis

Startup parameters(SDO Setting)

Online

CoE Online

Servo Function Code

EtherCAT IO Mapping

EtherCAT IEC Objects

Status

Information

@ Add Edit xDelete Collapse Display All » | LoadPdo | []ppoAssign [ PDO Config PDO Len Out(Byte): 18.0

In(Byte): 320

Input/OutPut

3
"#

"#
"#
"#
"%
"%

ooono

Name
1st receive PDO Mapping
Physical outputs
Controlword
Targetposition
Touch probe function
Target velocity
Target torque

262t DO Mapping
1st transmit PDO Mapping
Statusword

Position actual value

Touch probe status
Touchprobe posl pos value
Touchprobe pos2 pos value
Error code

Digitalinputs

Welocity actual value

Torque actual value

Following error actual value

Index Sublndex Size Type Flag SM
16#1600 1600 18.0 Editable 2
16%60FE 16201 4.0 UDINT
1626040 1600 20 UINT
1626074 1600 4.0 DINT
1626068 1600 20 UINT
16%#60FF 16%00 40 DINT

16#6071 1600 2.0 INT

16&#1A00 16#00 32,0 Editable 3

16%6041 16%00 20 UINT
1656064 16%00 40 DINT
16%60B9 1600 20 UINT
16#60BA 1600 4.0 DINT
16%60BC 1600 4.0 DINT
16%603F 1600 20 UINT
16%60FD 1600 4.0 UDINT
16#606C 16200 4.0 DINT
1656077 16500 2.0 INT

16560F4 16500 4.0 DINT

e Download SlotsConfig: After the module is configured, the configured slot information needs to be

downloaded to the device. After this option is selected, the following parameters are added to the
startup parameters:

General

Process Data(PDO Setting)
| Startup parameters(SDO Setting)

Slots

Online

CoE Online

EoEsettings

Servo Function Code

EtherCAT /O Mapping

EtherCAT IEC Objects

Status

Information

@ - Indicates the mode ID of the current module.

@add  Edit {Delete @ MoveUp & MoveDown Downloadall(SDO) CancelalDownload(sDo) [] Displ ameter
Line Index:Subindex  Name Value Bitlength  IsDownload Abort if error  Jump to line if err.. Nextline Comment
4 165£6080: 16400 Command_0 10 8 O O 0 Command_0

@ - Indicates the number of modes of the module to be downloaded

You can use the slave online configuration editor only after logging in to the device. On this page, you

can switch the slave state machine manually, read/write the EEPROM of the slave, perform FoE-based

upload/download, and slave firmware upgrade.
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State Machine

Current state: | |

Reguested state: | |

Pownload... Upload...
E2FPROM access

The EtherCAT state machine coordinates the state relationship between the master and slave
applications during initialization and operation.

EtherCAT state conversion order: initialization > pre-operation > safe operation > operation.

The following table lists the state conversion process.

The "Init", "Pre-Op", "Safe-Op", "Op", and "ClearError" keys can be used for debugging.
EtherCAT file access
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To transmit a firmware file to the slave for firmware upgrade, click "Bootstrap" to convert the slave
into the "Bootstrap" mode.

By clicking the corresponding button, you can download and upload the firmware file. Then a save or
firmware file selection dialog box is displayed. The file is transmitted by using text string and
password. The information is provided by the slave, and recorded in the data table of the slave. During
firmware upgrade, do not power off the device or switch the state. Perform the operations after the

upgrade is complete.
EEPROM access

Slave configuration can be read from EEPROM and written into EEPROM. Similar to firmware file
transmission, this operation also displays a dialog box, asking you to save or open the file.

You can run the "write EEPROM XML" command to write the slave configuration to the device through
an XML file. This command is valid only when the XML file contains configuration data (in the
configuration data part).

ClearError

When the current state has an error, click this button to clear the error.

COE Online

The online COE values can be read only when the bus is normal and you have logged in to the PLC, as
shown in the following figure.
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[ JRead this page

[] Auto Update

Offline from ESI file

Online from device

16+1001:

16+1008:

16+1009:

16+100A:
+ - 1671018:
+- 167 1000:
+ - 16F1A00:
- 16F1C00:
o 16F1C12:
+ - 16%1C13:
+ - 16F1C3%:
+ - 16#1C33:
+- 16720000
+ - 1672001
- 1672002
+ 1672003
o 1672004
+ - 1672005:
+ 1672006:
+ - 1672007
+ - 167%2008:
- 1672009:
+ - 167200A:
+ - 16%2008:
+ - 16%2000:
+- 107200E:

167203F:
+- 1672800
- 1672802
+- 1672805
+ - 1672806:
o 1672807
+ - 1672808:
- 1672809:
+ - 167280A:
+ - 1672808:

Index:Subindex

16700
16700
16700
16700
16700
16200
1600
1600
16700
16700
16700
16=00
16700
16700
16700
16700
16700
16700
16700
16200
16200
16200
16700
16200
16700
16700
16700
16700
16700
16700
16700
16700
16700
16200
1600
16200

MName

Error Reqgister

Device name

Hardware version

Software version

Identity

1st receive PDO Mapping
1st transmit PDO Mapping
Sync manager type

RxPDO assign

TxPDO assign

SM output parameter

SM input parameter

Servo Motor Parameters
Servo Drive Parameters
Basic Control Parameters
Input Terminal Parameters
Qutput terminal Parameters
Pogition Control Parameters
Speed Control Parameters
Torgue Control Parameters
Gain Parameters
Auto-adjusting Parameters
Fault and Protection
Display Parameters
Auxiliary Function Parameters
Communication parameters
Manufacturor Error code
Servo Motor Parameters
Basic Control Parameters
Pogition Control Parameters
Speed Control Parameters
Torque Control Parameters
Gain Parameters
Auto-adjusting Parameters
Fault and Protection
Display Parameters
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Flags
RO
RO
RO
RO
RO
RW
RW
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO
RO

Type Value
LISINT
STRIMG(31)
STRING(4)
STRING(4)
LISINT
USINT
USINT
USINT
USINT
USINT
USINT
LISINT
LISINT
LISINT
LISINT
LISINT
LISINT
LISINT
LISINT
USINT
USINT
USINT
USINT
USINT
USINT
LISINT
LIDINT
LISINT
LISINT
LISINT
LISINT
LISINT
LISINT
USINT
USINT
USINT
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EOE settings

Settings
[] wirtual Ethernet Port

Virtual MAC Id: Q00-00-00-00-00-00

Switch Part IF Port
IP Settings
IP Address: o .0 .0 . 0
Subnet Mask o .0 .0 .0
Default Gateway: o .0 .0 . 0
DNS Server: o .0 .0 . 0

DMS Mame: IS810M

EtherNET over EtherCAT (EQOE) allows any EtherNET device to connect to EtherCAT through a
conversion terminal, without affecting the instantaneity of EtherCAT. Similar to popular Internet
protocols (such as TCP/IP, VPN, and PPPoE(DSL)), Ethernet frames are transmitted using the EtherCAT
protocol. This allows standard network devices to connect to terminals, such as printer and PC,
through switches.

For slaves supporting EOE, you can configure the communication function. The preceding page is
available only when the device supports EOE.

e Virtual Ethernet Port: Enables the EOE function for the slave. If this option is selected, a special
virtual MAC address must be specified.

e Switch Port: Uses this device as an IP port. The Ethernet communication parameters must be set.

e IP Port: Uses this device as an IP port. The Ethernet communication parameters must be set.

Ethernet communication parameters must be set based on the virtual Ethernet adapter parameters.
Four bytes are assigned to each of the IP address, subnet mask, and default gateway to identify the
slave on the network. When you hover the cursor over the edit area, you can modify the default
settings.

Note

The IP port must be in the same network segment as the virtual Ethernet adapter. For example, if the Ethernet
adapter's IP address is 192.168.1.1 and subnet mask is 255.255.255.0, the IP port must be within the range from
192.168.1.2 to 192.168.1.254.

o DNS Server: The IP address of the DNS server.
o DNS Name: The name of the DNS server.
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Servo Function Codes

Function codes refer to the vendor-specific parameters of Inovance servo products. On the "Function
Code" tab page of the slave, you can read, write, import, and export vendor-specific parameters for
debugging and maintenance, as shown in the following figure.

=-Fundtion Code Groups @ Select All @ Select Page Read E3Write [ Export Import
[=-FunCoded

HOQ Servo Motor Parameters FunCode Mame CurrentValue  Write Defaultvalue Range Access

= @Ho1 Servo Drive Param...

- H02 Basic Control Parameters [ {&Ho1-00 MCU Software Ver... 0 0-65535 RO

. HO3 Input Terminal Parameters N i@Ho1-01 Fpga Software Ve... 0 0-65535 RO

- H04 Qutput terminal Parameters O @Ho1-02 Customized Fpga ... 0 0-65535 RW
HOs Posm;n Conh'lal Parameters O @ Ho1-03 CPUO Software Ve... 0 0-65535 R

e Come JOmwin  cuisae. :
HOB Gain Parameters Oi@Ho1-10 Inverter SN 3 0-65535 RW

HOS Auto-adiusting Parameters U®ro111 Inverter Voltage L. o 065535 Ra
HOA Fault and Protection

. HOB Display Parameters

. HOD Auxiliary Function Parameters

. HOE Communication parameters

- H3F Manufacturor Error code

[#-FunCodel
[#-FunCode2

o Select All: Selects all servo function codes or cancels all selections.

o Select Page: Selects all or cancels all selections on the current page.

e Read: Reads the selected parameters only when the slave is in the operation state and the project
attribute is "Read".

e Write: Writes the selected parameters only when the slave is in the operation state and the project
attribute is "Write".

e Export: Exports the selected function codes.

e Import: Imports function codes.

ESC Register

"ESC Register" is available only when the "Enable Expert Settings" option is selected. It is used to read
the ESC chip register address in advanced debugging, as shown in the following figure.
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SelectAll CancleAll Read Write Export Import

Selected Address  Value
16#0000
1670002
1670004
1670008
1670008
16#0010
1670012
1670020
16#0030
1670040
16#0041
1620100
1670102
16#0108
16#0110
1670120
16%0130
16#0134
16#0140
1670141
16#0150
16#0152
16#0200
1670204
1670206
16#0210
1670220
1670222
1620300
1670302
16#0304
1670306
16#0308
1620704

A R T T R T Y

Write Value Flags

= B = R = R n R = ]

R

RW
R
RW

RW
RW
RW

== R = [ = R

RW
RW
RW
RW
R
R

Length(Byte)

L e R A R o= B L B L L I

A L B L L R L R = R oo R o B L= o= I L B o= B o

Description
Revision/Type

Build

SMFMMU channels

Ports Config/DPRAM Size
Features

Configured Station Address
Configured Station Alias
Register Write Protection/Enable
ESC Write Protection/Enable
ESC Reset ECAT

ESC Reset POI

ESC DL Control_L

ESC DL Control_H

Physical RW offset

ESC DL Status

AL Control

AL Status

AL Status Code

FDI Control

ESC Config

PDI Config_1

FDI Config_2

ECAT IRQ Mask

AL IRO) Mask_L

AL IRQ Mask_H

ECAT IRQ

ALIRQ L

ALIRQ_H

RX Error Counter A

RX Error Counter B

RX Error Counter C

RX Error Counter D
Forwarded RX Error Counter B/&
Forwarded RY Frrar Counter DIC

Select All: Selects all items.
Cancel All: Cancels all selections.
Read: Reads option values in the operation state.

Write: Writes the values carrying "Write" attributes in the operation state.

Export: Exports the selected items in the XML format.

Import: Imports a valid XML file. Only the exported XML items are displayed.

Shortcut menu: Implements conversion among hexadecimal, decimal, and binary formats.
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EtherCAT I/O Mapping

This is a tab on the EtherCAT slave configuration editor, in which the ETCSlave instance (variable) and
I/O variable defined by the slave are specified for EtherCAT 1/0. Therefore, the EtherCAT slave
connected to the PLC can be controlled by user program.

For the description of mapping, see the section "I/O Mapping".

The automatically created slave instance is displayed in "IEC Objects" of the master instance at the
bottom of the dialog box.

EditI0mapping X ¥  Hardware Configuration Device [ 6L10_4aD [ sLi_RTU_ECTA . Network Configuration [ eL20_RTU_ECT GL20_RTU_ECT32 X
Edit all 10 mappings for many devices N N — - ;
General Find Filter Show all - Add FB for IO Channel... Go to Instance Set Continuous Address
Process Data(PDO Setting) Variable Mapping Channel Address Type  Unit  Description
%9 Device control %QW2 UINT Device control
Startup parameters(SDO Setting) "y GL20_0016ETN Digital output CHO-8bit %086 USINT GL20_DD18ET...
®- "y GL20_0016ETN Digital output CH1-8bit %QB7 USINT GL20_OD1EET. ..
Gnline ] LBus status %Iz umT LBus status
w4 FaultID %IW4 UINT Fault ID

CoE Online

Device Diagnosis

EtherCAT I/O Mapping

EtherCAT IEC Objects

Status

Information

Note

The variables and types of mappings must be consistent.

State
This configuration editor is used to configure the EtherCAT slave, including the NIC and internal bus
system status information (such as startup and stop), and diagnosis information of the specified
device.

Information

This tab page is provided in EtherCAT master or slave configuration. The configuration of a module
includes: Name, Vendor, Categories, Version, Type, Order ID, Description, and Image.

4.4.5 CiA402 Axis

After adding a servo slave, double-click an axis. The axis configuration page is displayed. The following
is the description of the options on the axis configuration page from top to bottom.

General Setting

Axis general settings include virtual axis and physical axis. The definitions are as follows.
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Type Function

Virtual mode

In this mode, the device runs without a physical servo or motor. It obtains desired parameters
by simulated operation. This mode is not affected by external environment.

Physical mode
environment, for example, the trace operation.

In this mode, the device must run with a servo and motor. Some parameters can be obtained
only in the physical mode, for example, online COE. This mode may be affected by external

Settings of virtual and physical axes

General Setting Axis type and Limits

Encoder Setting
Scaling

Type | Incremental encoc

Homing Setting o
@D\.’irtual mode @mrellmlts

Mapping [ Activate  Megative pulse
COTTEEIY () Modulo Positive 1000.0| pulse
SM_Drive_ETC_GenericDSP402: If0
Mapping @erlimits reaction
SM_Drive_ETC_GenericDSP402: X
IEC Objects @ (® Finite Deceleration 1000| pulsess?
Status

Max Distance pulse

Information

@CNC Dynamic limits

@

Velocity ramp type
(®) Trapozoid
(O sin2
(O Quadratic
(O Quadratic(smooth)

d entification
Do |o

Position lag supervision

@ Deactivated w

Vel: pulsess Acc: pulsefs? Dec: pulse/s?  Jerk: pulse/s®
| 3°| | 1DDD| | 1°°°| | 1°°°°| Lag limit: 1.0 pulse
Settings of modulo and finite modes
General Setting Axis type and Limits
Encoder Setting
=2 Type |Incremental encot
Homing Setting
[ virtual mede ~ Modulo settings Velocity ramp type
Mapping .
Modulo value: pulse ® Trapozoid
N (O sin2
Commissioning @ Modulo
SM_Drive_ETC_GenericDSP402: 1/0 O Quadratic
CEEIT Over limits reaction O quadraticismooth)
SM_Drive_ETC_GenericDSP402:
IEC Objects O Finite @ Deceleration pulse/s?
Identification
Status IMax Distance pulse D |0
Information
CMNC Dynamic limits Position lag supervision
Vel: pulsess Acc: pulse/s?  Dec: pulsefs?  Jerk: pulse/s®
| 30| | 1DDD| | 1DDD| | 10000 Lag limit: 1.0 pulse
The following table lists functions on the page.
No. Option Function
. If this option is selected, the virtual axis mode is used; otherwise, the
1 Virtual mode . . .
physical axis mode is used.
] Modulo mode: Axis locations are added or reduced in modulo way.
2 Axis type o ) ) o n
Finite mode: Axis locations are added or reduced within a specified range.
L After this option is selected, the negative and positive location limits on axis
3 Software limits .
are applied to the modulo mode.
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No.

Option

Function

Software error
reaction

It is relevant to software limits, and is effective only when the software limits
function is enabled. After this option is selected, if the axis location exceeds
the software limit,

the software reacts in response to the error. That is, it decelerates to the
maximum distance.

Modulo settings

It applies to the finite mode to limit the finite cycle. This parameter is
associated with the "command pulse count per motor rotation" parameter
on the "Scaling" page, the homing parameters on the "Homing Setting"
page, the maximum velocity parameter on the "Mapping/Other Setting"
page. When setting this parameter, note the associated parameter settings.
If the associated parameter settings do not match this parameter, an error
will be reported and the correct parameter values will be displayed.

CNC Dynamic limits

Applied to the settings of the CNC function axis.

Velocity ramp type

Identification

Applied to the axis velocity change track.

The external ID of the axis.

Position lag
supervision

The axis operation mode when the position lags.

The following figure shows the axis operation in the modulo mode after the servo starts, including the

real-time position, velocity, acceleration rate, torque, and communication status. If an error occurs,

the error information is displayed.
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Axis type and Limits
Encoder Setting

Velocity ramp type
Trapozoid
sin?
CQuadratic

CQuadratic(smooth)

Identification

D 0

Position lag supervision

Deactivated

=

Lag lirmit: 1.0 pulse

Status: |5MC_AXI5_STATE.pr~er_fo |

Type | Incremental encoc
Virtual mode | Software limits
Activate  Megative 0.0 pulse
Modulo Positive 1000.0| pulse
Crver limits reaction
Einite Deceleration 000 pulsess?
Max Distance 10 pulse
CMNC Dynamic limits
Vel: pulse/s Acc: pulsefs? Dec: pulsefs?  Jerk: pulse/s®
30 000 000 0000
Online
. Actual
Variable Set Value
Value
0.00 0.00 | communication: |iﬁﬁ(‘lﬂﬂj
Velocity 0.00 0.00
Acceleration 0.00 0.00 Diagnosis Errars
Torque 0.00 0,00

Error ICx

SMC_MO_ERROR(D)

Error Source:

Error Explain:
Error Historic Records
Ti E 1 .
1me rror Solution:
Note

If the encoder location information is lost, check whether the encoder battery is properly connected and fully
charged. Store the battery in an environment within the specified temperature range.

Scaling

On this page, you can calculate the number of pulses by setting the related parameters.
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C]Iﬁlit in application
pulse mm um nm degree inch

Travel Distance
® Invert Direction

Command pulse count per motor rotation

@Dc not use gearbox

Customize

@ Work travel distance per motor rotation

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]

Mumber of pulses [pulse] =
Work travel distance per motor rotation [LREAL]

Use gearbox

@ Work travel distance per work rotation

(Please refer to the Modulo value in General Setting if the Axis type is Module mode)

Mumerator of the gear ratio (the number of teeth (5) in the following picture)

Denominator of the gear ratio (the number of teeth (4) in the following picture)

The Axis type is Linear mode

Reference: Unit conversion formula

Command pulse count per motor rotation [DINT]

16#100000

pulsesrev

1 pulsesrev

* Travel distance [Unit in application]

1 pulse/rev

Mumerator of the gear ratio [DINT]
* Travel distance [Unit in application]

Mumber of pulses [pulse] =
Work travel distance per work rotation [LREAL]

M: Motor, W: Werk

The Axiz type is Modulo mode

Reference: Unit conversion formula

Command pulse count per moetor rotation [DIMT]
Mumber of pulses [pulse] =

Denominator of the gear ratio [DINT]

Murmerator of the gear ratio [DINT]
* Travel distance [Unit in application]

Work travel distance per work rotation [LREAL]

M: Motor, W: Waork

1)

13

Denominator of the gear ratio [DINT]

The following table lists options and functions in the previous figure.

No. Option Function
Sets the length unit as needed. After a unit is selected, the unit
1 Unit in application settings in axis general settings, scaling, homing settings, and
mapping/other setting modules are also changed.
2 Invert Direction Enables the axis to run in the invert direction

Command pulse count per
motor cycle

Sets the encoder resolution of the motor, namely, the number of
pulses required for a motor to rotate a cycle. The default value is
1048576 (Inovance 20-bit encoder).
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No. Option Function

Sets the work travel distance per motor rotation according to the
device situation. Work travel distance per motor rotation: travel
distance (unit in application) of the worktable (such as belt pulley,
gear, and reducer) from the end of machinery per rotation. The
number of pulses can be calculated by referencing the unit
conversion formula.

4 Do not use gearbox

Sets the work travel distance, numerator of gear ratio, and
denominator of gear ratio per motor rotation according to the
device situation. Work travel distance per motor rotation: travel
distance (unit in application) of the worktable from the end of
machinery per rotation; numerator of gear ratio: number of teeth
of the worktable; denominator of gear ratio: number of teeth of the
motor gear. The number of pulses can be calculated based on the
axis type selected in axis basic settings and the corresponding
reference unit. Note: The denominator and numerator of gear ratio
can be scaled up and down by ratio.

5 Use gearbox

Application Example

1. The motor directly drives the screw rod to move, and the motor moves 10 mm per circle around the
screw rod. The motor is Inovance IS620N incremental motor (20-bit encoder resolution ratio). The
configuration is as follows:

Unit in application
) pulse Cum ) nm () degree Oinch
Travel Distance

[ Invert Direction

command pulse count per motor rotation [customize MR 16#100000| | pulsesrev

(® Do not use gearbox

Work travel distance per motor rotation mmy/rev

Reference: Unit conversion fermula

Command pulse count per motor rotation [DINT]
MNumber of pulses [pulse] = * Travel distance [Unit in application]

Work travel distance per motor rotation [LREAL]

2. The motors are connected by driving turnplate. The reduction ratio between motor and turnplate is
30:1. (If the number of motor gear teeth is 1, the number of worktable teeth is 30. That is, when the
worktable gear rotates 1 round, the motor gear rotates 30 rounds.) The travel distance of the
turnplate is 0-360 degrees. The motor is the Inovance IS620N absolute motor (23-bit encoder
resolution). The configuration is as follows:
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Unit in application
) pulse ) mm O um O nm inch
Travel Distance

[] invert Direction

Command pulse count per motor rotation Customize w 16#800000 pulsefrev
(O Do not use gearbox
Waork travel distance per motor rotation 1 degree/rev
Reference: Unit conversion formula
Command pulse count per motor rotation [DINT]
Mumber of pulses [pulse] = * Travel distance [Unitin application]
Wark travel distance per motor rotation [LREAL]
(®) Use gearbox
Work travel distance per work rotation degree/rev

(Please refer to the Modulo value in General Setting if the Axis type is Modulo modf)

Mumerater of the gear ratio (the number of teeth (3) in the following picture) 3

II_. I;. II_.

Denominator of the gear ratic (the number of teeth (4) in the following picture)

Note

After the numerator of gear ratio, denominator of gear ratio, and work travel distance per motor rotation are modi-
fied, the axis parameters on other pages are affected. Therefore, you need to modify them accordingly.

Homing Setting

Homing settings include the graphic parameter settings for axis homing, as shown in the following

figure. This page provides graphic setting instruction, so you can select the homing mode from the

drop-down list without reading the servo guide. In this way, you can visibly and easily complete

parameter settings, as shown in @ in the following figure.

General Setting Homing Setting

Scaling @ Homing metheds | Homing Method1 ~

Homing Setting @ Homing Vel | 1.sssss7| degre@Acceleration 1666.666667 | degree/s?
FEFH Homing Crawl Vel | 0.166667| degree/s Time Limit 50000 *10ms

Commissioning

SM_Drive_ETC_GenericDSP402: If0 ’7
Mapping ]

Mator Z Signal
SM_Drive_ETC_GenericD SP402:
IEC Objects Megative limit switch

|

|

|

|

Status |
I

|

Information 1
|

]

Deceleration point

signal is invalid \

L
Deceleration paint 4’—"!

signal is valid ]

The following table lists options and functions in the previous figure.
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No.

Option

Description

Homing methods

The homing method of the drive. A total of 35 options are supported (the
actual homing method is determined by the drive). The diagrams below vary
with the homing method. Select a homing method as needed.

Homing Vel

The high velocity of the axis when searching for the signal of the deceleration
point, for example, H in the figure.

Its value is a floating point number with a minimum retention of 6 decimal
places, compatible with the system of commas as decimal points.

Acceleration

The acceleration rate of the axis when searching for the velocity change.

Its value is a floating point number with a minimum retention of 6 decimal
places, compatible with the system of commas as decimal points.

Homing Crawl Vel

Time Limit

The low velocity of the axis when searching for the homing, for example, L in
the figure.

Its value is a floating point number with a minimum retention of 6 decimal
places, compatible with the system of commas as decimal points.

The total homing time. If timeout, an alarm is reported. It is the maximum
time allowed for the axis performing the homing operation. If homing times
out, the axis homing operation fails.
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Mapping/Other Setting

General Setting

Fain

D Other Setting

= Max Positive Torque 0.1‘}& Max Velocity degree/ss

Homing Setting
Max Megative Torque 0.1%
Mapping
Commissioning D Mapping
Automatic mapping
SM_Drive_ETC_GenericDSP402: If0 Inputs:
Mapping
) . . Object ~
SM_Drive_ETC_GenericDSP402: Cycle Object Address Type
IEC Objects number
status word (in...
Status actual position (... 16#6064:16200 2101 DINT
actual velocity (... 168606C: 16500 %D DIMT
Information actual torque (w... 16#6077:1600  %IW384 INT
Modes of operat...  16#6061:16800
digital inputs {in.... 16#60FD:16200 %IDT UDINT
Touch Probe Sta... 16#60B9:16%00 S6IWa UINT
Touch Probe 1ri.. 16#60BA 16500 %ID5 DINT
Touch Probe 1 fa... 16#60BB:16%00
Touch Probe 2 ri..  16#60BC:16200 ID6E DINT o
Outputs:
Cycle Object Object number Address Type
ControlWord (out..
set position (diset... 16#607A16500 %00 CIMT
set velocity (diSet... 16#60FF:16200 QD92 CIMNT
set torque (w5etT... 16&#6071:16%00 SEOW186 INT
Modes of operati... 16#6060:16#00
Touch Probe Fun...  16#60B8:16200 OW4 UINT

Add velocity value  16560B1:16500
Add torque value  16#60B2:16500
Digital outputs (A... 16#60FE 16201
Max Profile Veloc... 16#607TF: 16200

The following table lists options and functions in the previous figure.
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No. Option

Description

1 Other Setting

Sets the maximum values and velocities of positive and negative torques.

Max Positive Torque/Max Negative Torque: Torque instruction limits set for protecting
the drive. When the drive torque value is larger than the limit, the actual drive torque
value is changed to be consistent with the limit.

Max Velocity: Limits the velocity within the specified limit. If the torque value is larger
than the mechanical load torque, the motor keeps speeding up, and overspeed may
occur, which damages the mechanical device. After a velocity limit is set, the actual
velocity will be kept within the limit.

Its value is a floating point number with a minimum retention of 6 decimal places,
compatible with the system of commas as decimal points.

Note: The maximum velocity cannot be set to 0; otherwise, an error may occur when
the axis runs.

2 Mapping

When "Automatic mapping" is selected, the slave is associated with the axis. The slave
data is directly mapped to the axis. If this option is not selected, you can manually
modify the address in the axis mapping data. Specifically:

The input format is %l + Type letters + Arabic numbers.
The output format is %Q + Type letters + Arabic numbers.
Type letters (bytes occupied by the type) include SINT-B, UINT-W, DINT-D, and UDINT-D.

When a compiling error is reported during manual address input, delete the input
address and enter the correct address.

Note: The input address must be quoted by single quotes. If a compiling error is
reported by the display is normal, delete the displayed result and enter the address in
correct format.

Note: To modify the mapping data manually with "Automatic mapping" selected, right-click the target

PDO and click "Delete" in the shortcut menu, or select the target PDO and press the "Delete" key on

the keypad. If an item is deleted by mistake, restore the default mapping table to undo the operation.

Information

This page displays the axis basic settings, including Name, Vendor, Group, Categories, ID, Version,
Module Number, and Description.

General Setting

Scaling

Homing Setting

Mapping

Commissioning

General

MName: Axis

Vendor: 35 - Smart Software Solutions GmbH
Categories: EtherCAT drives

Type: 1027

IDe Q000 0001

Version: 4.0.0.0

Order Number: 0

Description: SoftMotion axis for standard DSP402 drives

SM_Drive_ETC_GenericDSP402: If0

Mapping

SM_Drive_ETC_GenericDSP402:

IEC Objects

Status

Information
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4.4.6

If the axis parameter settings are not modified, the default parameter settings of PDO and SDO are also
retained. If the axis parameter settings have been modified, the default parameter settings of PDO and
SDO are also modified.

General Out{Byte): 4.0

& Add Edit Delete Collapse Display Al  » | LoadPdo PDO Assign [] PDO Config PDO Len In(Byte)
n({Byte): 18.0

Process Data(PDO Setting)

Input/QutPut MName Index Sublndex Size Type Flag SM
Startup parameters(SD 0 Settin
o ¢ o =[] Output  Outputs 16#1600 16#00 2.0 Editable 2
Slots "9 CSP_C5V ControlWord 16#6040 16400 2.0 UINT
K@ CSP_C5V Target torque 16#6071 16#00 2.0 INT
Online = Input Inputs 16#1A00 1600 18.0 Editable 3
k] CSP_CSV Error code 16#603F 1600 20 UINT
CoE Online
k] CSP_CSV StatusWord 1626041 16500 2.0 UINT
EoEsettings % CSP_CSV Position actual value 1626064 1600 4.0 DINT
H CSP_CSV ActualVelocity 16%606C 16%00 4.0 DINT
Servo Function Code E ] CSP_CSV Torque actual value 16#6077 16%00 2.0 INT
b ] CSP_CSV Digitalinputs 16£60FD 16200 4.0 UDINT
EtherCAT IfO Mapping
EtherCAT IEC Objects
Status
Information
General @nrdd Edt {Delete @ MoveUp # MoveDown DownloadAl(SDO) CancelAlDownload(SDO) [ ] DisplaySystemParameter
Process Data(POO Setting) Line Index:Subindex  Name Value Bitlength  IsDownload Abortif error Jump to line if err..  Nextline  Comment
1 16%6060:16%00  Modes of operation 3 3 ] m} 0 Modes of operation
Startup parameters(SDO Setting) 2 1626098:16%00  Homing method e 8 O O o
3 16#609%: 16501 Speed during search for switch 2796230 32 O O i}
Grme 4 16%609A:16200 Homing acceleration 27962027 32 O O 0
TrEE 5 1626099: 16202 Speed during search for zero 550241 32 O O 0
6 16%2005:16#24  Time of home searching 50000 16 [m] ] 0
Servo Function Code 7 1660ED:16#00  Positive torque lmit value 5000 16 O ] 0
) 8  16#60ELi16%00  Negative torque limit value 5000 16 O ] 0
EecATo M bR 9 16£607F; 16500 Max profile velodity 27962027 32 O O 0

EtherCAT IEC Objects

Status

Information

Virtual Axis

The virtual axis page is similar to the EtherCAT configuration page. Note that when multiple EtherCAT
masters are enabled and the virtual axis is enabled (by choosing "Axis Pool" > "Virtual Axis"), the bus
cycle task of the virtual axis must be bound to the called EtherCAT task (The default setting is "Use
parent bus cycle setting". This only applies to the single-master scenarios.) One virtual axis cannot be
called by multiple EtherCAT tasks; otherwise, a running error will occur.

The settings in red box in the following figure are bus cycle task settings.
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4.4.7

&7 SM_Drive_Virtual X -

‘g;@ MNetwork Configuration m 15620M H4¢ Axis
Gencral IEC Objects
Variable

Commissioning

SM_Drive_Virtual: I/O Mapping

Status

Information

@ SM_Drive_Virtual

Mapping Type
@ AXIS_REF_VIRTUAL_SM3

@ = Createnew variable

Bus cyde options
Bus cycle task

GR10-4PME Positioning Module

“# = Map to existing variable

Use parent bus cyde setting

The positioning module pages are the same as CiA402 axis settings pages, except that the following

page is added:

General CHO parameter setting

Position Madule

Positon mede  |Pulse + Direction «

Infout parameter Setting

Process Data(PDO Setting)

Startup parameters(SD0 Setting)

Channel Parameter Set

Slots 00 setting
Online Function |Positive limit ~
CoE Online Polarity (@ High O Low

EtherCAT IO Mapping
%03 setting

Function [Mormal input v

Folarity (@ High O Low

EtherCAT IEC Objects

Status

Information

rrerme o s

01 setting

Function |Megative limit e

Polarity (@) High O Low

The GR10-4PME module is a pulse positioning module that has four high-speed output channels. It
implements speed and position control for the pulse servos and stepping drives that use pulse as

signals. This page allows you to set the parameters of the GR10-4PME module. Taking the first channel
of GR10-4PME as an example, the following functions can be set on this page.
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Name Description Default Value
Indicates the output pulse type on the
high-speed pulse output port.
Position Mode Phase A/B single frequency Pulse
+Direction
PulsetDirection
CW/ccw
. . Indicates the pulse input filter time of the
Filter Time o . 4us
digital input terminal.
Selects the functions of the X00 digital
input terminal.
Function General input Positive limit
Emergency stop switch
X00 Setting Positive limit
Selects the effective level logic of the X00
digital input.
Polarit High
clarity High - Input high level is effective. 's
Low - Input low level is effective.
Selects the functions of the X01 digital
input terminal.
Function General input Negative
. X itch limit
mergency stop switc
X01 Setting gency stop
) Negative limit
Polarity
Selects the effective level logic of the
X01 digital input.
. . . . High
High - Input high level is effective.
Low - Input low level is effective.
Selects the functions of the X02 digital
input terminal.
Function General input Home switch
Emergency stop switch
X02 Setting gency stop swi
. Home switch
Polarity : .
Selects the effective level logic of the
X02 digital input.
. . . . High
High - Input high level is effective.
Low - Input low level is effective.
Selects the functions of the X03 digital
input terminal.
Function General input General input
X03 Setting Emergency stop switch
Polarity Selects the effective level logic of the
X03 digital input.
. . . . High
High - Input high level is effective.
Low - Input low level is effective.
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4.4.8

YRO Setting
Polarity

Name Description Default Value
Sets the YRO function of the digital output
terminal. Enable servo
Function Normal digital output terminal (output
signal)

Enable servo (output signal)

Energizes or de-energizes the digital
output terminal YRO.

High - Energized when control is set
to 1.

High - De-energized when control is
setto 0.

High

For the applications of the positioning module, see "EtherCAT Remote Communication Application

Guide".

GR10-2HCE counter module

The counter module pages are the same as CiA402 axis settings pages, except that the following page

is added:

Basic Setting
CHO Parameter Setting

Mapping Setting

SM_Encoder_ETC_Inowvance: I/O
Mapping

SM_Encoder_ETC_Inovance: IEC
Objects

Status

Information

Counter parameter setting

(®) Phase A ahead B

Mode [A/BX4 e Direction
(") Phase B ahead A
sampling cycle ms Filter Time us
10 port setting
KOO0 setting Y00 setting
Function |Touch probe funl - Function |Compare outputl -
Polarity (@) High O Low Polarity (@ High O Low
X0 setting Y01 setting
Function |Touch probe fun2 - Function |Compare cutput2
Polarity (@) High O Low Polarity (@) High ) Low
K02 setting Y02 setting
Function |Mormal Input e Function |Mormal output
Polarity (@) High O Low Polarity (@) High O Low
H03 setting

Function |Mormal Input

Polarity (@) High

o

O Lowr

The GR10-2HCE module is a pulse counter module that has two high-speed input channels. It
implements pulse counting and frequency measurement in A/B phase pulse, pulse+direction, and CW/
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CCW modes. This page allows you to set the parameters of the GR10-2HCE module. Taking the first
channel of GR10-2HCE as an example, the following functions can be set on this page.

Name

Description

Default Value

Mode

Selects the input mode of
channel input pulse.

Phase A/B single frequency

Phase A/B double frequency

Phase A/B quadruple
frequency

Pulse+Direction

cw/ccw

Phase A/B quadruple
frequency

Sampling cycle

Calculates sampling cycle by
input filter frequency.

10 ms

Filter Time

Sets the sampling filter of the
pulse input channel and digital
input channel.

2us

Phase A ahead B

Direction

Phase B ahead A

Phase A/B

The counter is increased when
phase A is ahead of phase B.

Pulse+Direction

The counter is increased when
the phase B input level is high.

cw/ccw

The counter is increased when
phase A has counts.

Phase A/B

The counter is increased when
phase B is ahead of phase A.

Pulse+Direction

The counter is increased when
the phase B input level is low.

cw/ccw

The counter is increased when
phase B has counts.

Phase A ahead B

Function

X00 Setting

Selects the functions of the X00
digital input terminal.

General input

Probe 1

Reset counterto 0

Preset counter

Door control

Probe 1

Polarity

Selects the effective level logic
of the X00 digital input.

High - Input high level is
effective.

Low - Input low level is
effective.

High
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Name Description Default Value
Selects the functions of the X01
digital input terminal.
General input
Function Probe 2 Probe 2

Reset counterto 0

X01 Setting Preset counter
Polarity Door control
Selects the effective level logic
of the X01 digital input.
High - Input high level is High
effective.
Low - Input low level is
effective.
Selects the functions of the X02
digital input terminal.
Function Generalinput General input
Reset counter to 0
Preset counter
X02 Setting Door control
Polarity Selects the effective level logic
of the X02 digital input.
High - Input high level is High
effective.
Low - Input low level is
effective.
Selects the functions of the X03
digital input terminal.
Function Generalinput General input
Reset counter to 0
Preset counter
X03 Setting Door control
Polarity Selects the effective level logic
of the X03 digital input.
High - Input high level is High
effective.
Low - Input low level is
effective.
Sets the YOO function of the
digital output terminal. )
Function Normal output Comparison output 1
Comparison output 1
Y00 Setting Energizes or de-energizes the
Polarity digital output terminal Y0O.

High - Energized when control
is set to 1.

High

High - De-energized when
control is set to 0.
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Y01 Setting
Polarity

Name Description Default Value
Sets the Y01 function of the
digital output terminal.
Function Comparison output 2

Normal output

Comparison output 2

Energizes or de-energizes the
digital output terminal YO1.

High - Energized when control
issetto 1.

High - De-energized when
control is set to 0.

High

Y02 Setting
Polarity

Function

Sets the Y02 function of the
digital output terminal.

Normal output

Normal output

Energizes or de-energizes the
digital output terminal Y02.

High - Energized when control
issetto 1.

High - De-energized when
control is set to 0.

High

For the applications of the positioning module, see "EtherCAT Remote Communication Application

Guide".

4.4.9 Splitter

Overview

The splitter module is used to expand EtherCAT ports, as shown in the following figure.

Interface

Option

Function

IN1

Splitter input port

The splitter input port is connected to the EtherCAT output port of the device.

X2 to X6

Splitter output
ports

X2 to X6 are splitter output ports independent of each other. Each output

port can connect to one EtherCAT slave.
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Adding a Splitter and Adding Slaves to the Splitter

You can add, delete, copy, and paste splitters in the same way as that for common slaves (see “
Configuring a PLC as a Master or a Slave” on page 67 and “ Configuration Device Common Operations”
on page 73). After a splitter is added, perform the following operations to add its slaves:

1. Double-click a configuration splitter. The following page is displayed.

GR10-EC-65W
=-[{J GR10_EC_65W

2. Select a node consistent with the physical configuration, and then select a device from the network
device list. The splitter slave configuration is completed, as shown in the following figure.

GR10-EC-65W
= GR10_EC_g5W
B-'% X3
| E-[fJ 1s620N
= [ GR10_EC_65W_Sub_device
iy X6

You can run the scan device command (see “ Scanning a Device” on page 132) to scan the splitter and
its slaves, and copy the detected information to the project. The system then automatically completes
the device configuration.

Deleting a Splitter and Its Slaves

The splitter deletion operation is similar to the slave deletion operation (see “ Configuration Device
Common Operations” on page 73).

Perform the following operations to delete slaves of a splitter:

1. Access the splitter configuration page.
2. Select the target slave (numbered 1 in the following figure).
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GR10-EC-6SW

=) GR10_EC_65wW
o 2 X2

Press "Delete".

Note

The deletion operation cannot be canceled. To use the device again, you need to add the device configuration
again.

4.4.10 1/0 Module

Adding an I/O module

The /0 module addition operations of communication interface modules AM600-RTU-ECTA, GL10-
RTU-ECTA, GL20-RTU-ECT, and GL20-RTU-ECT32 are similar. The following takes GL20-RTU-ECT32 as
an example to describe how to add an I/0 module.

1. Enable the host EtherCAT master and add the GL20-RTU-ECT32 module.

a. In the left device tree, double-click "Network Configuration", and select the EtherCAT master
corresponding to the physical network port of the host connected to the GL20-RTU-ECT32 module
to enable the host EtherCAT master.

b. In the network device list on the right, double-click "GL20-RTU-ECT32_X.X.X.X". The GL20-RTU-
ECT32 modulej§xad%ded.

EE

Refresh |3 Copy (EPaste (i) Delete $3)Undo [c} Redo | @ Import EDS Fle s Import GSD File (&) Import ECT File | @, Zoom In (3 Zoom Out 80 %
[700N0 (RS252)
Dllodbus

Nester  [Jdodbus Slave

CONI (R165)
j [Jodbu:

s Nester [Jodbus Slave

B)
ter EAModbusTCPSlave  [lelsec Master

il cos)aUECT32 3,080
il coRECT_13.200

2. Add the module.

In the left device tree, double-click "EtherCAT Config". In the module list on the right, double-click
the XX module. The XX module is added.
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Devices < XY ok onfiraton 83 Hardware G
=D st orogect ~| " EtherCAT(LAN Q) ~ = Refresh

lete $5)Undo (¢} Redo || @ Zoom In & Zoom Out 80 - %

gwation
8 etrercat Config
= B0 Pciogc
= 1 Application
2

= & emEReAT G
B ETHERCAT_C.EtherCAT Task

- & v

) pic pro

Hl a2s) e
Other modies

@20(5).ps2
@20 _2can

Note

Another module addition method: Right-click "GL20_RTU_ECT32" under "ETHERCAT (EtherCAT Master SoftMotion)"

in the left device tree. In the shortcut menu displayed, click "Add Device". On the page displayed, select "6L20-XX"
and then click "Add Device".

3. Configure the module parameters. For details, see the user guide of the corresponding module.

Note

For how to configure the GL10-series modules, see "EtherCAT Remote Communication Application Guide".

Disabling a GL20-series /0 module

ACaution

This function is supported in InoProShop V1.7.3 SP4 and later versions as well as the XML files of the versions 2.0.2.0
and later of the GL20-RTU-ECT32 module. This function is not supported by the GL20-RTU-ECT module.

Right-click a GL20-series /O module. In the shortcut menu displayed, click "Disable Devices". The
module is disabled. The following figure illustrates this process using the GL20-4AD module as an
example.

= @ ETHERCAT_C (EtherCAT Master SoftMotion)
=[] GL20_RTU_ECT32 (GL20(5)-RTU-ECT32_3.0.8...
[l [cL20_28D (G Copy
[ cL20_40a (G
% SoftMotion General A

Paste

&1

*  cut

¥ Delete

Properties...
Add Object

) AddFolder...

| Disable Devices

Update Device...
Edit Object

-

Edit Object With. ..
Edit IO mapping
Impaort mappings from CSV...

Export mappings to C5V...

Collapse Application
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You can use the object dictionary to disable GL20-series I/O modules and view the state through
"Online CoE", as shown in the following figure.

& Network Configuration ®  Hardware Configuration [0 eL20_RTU_ECT32 X
General a(JRead this page [J AutoUpdate (@) ffline from ESIfile O online from device
Process Data(PDO Setting) Index:Subindex Name Flags Type Value
Startup parameters(SDO Setting) 1621000: 1600 Device type RO UDINT
16#1001: 16200 Error Register RO USINT
Online 16#1008:16#00 Device Name RO STRING(15)
16#100A: 16500 Software version RO STRING(13)
CoE Onlinz 4 162£1018:16200  Identity RO USINT
e + 16#1C00:16%00  Sync manager type RO USINT
* 18%1C12116=00 RxPDO assign RO USINT
EtherCAT I/0 Mapping *- 16%1C13: 16500 TxPDO assign RO USINT
+  16#1C32:16¥00 5M output parameter RO USINT
EtherCAT IEC Objects + 16#1C33:16%00  SMinput parameter RO USINT
Status + - 16%3010:16%00 Port 0 error counter RO USINT
+- 16#3011:16200 Port 1 error counter RO USINT
Information * 16%3012:16200 ESC errar counter RO USINT
+ 16#3016:16#00 Station address RO USINT
16+3020: 1600 Fpga sorft version RO UDINT
+ - 16#3021:16#00 Module software version RO USINT
= | 16#5000:16200 Disable Slot Control RW USINT
:116=01 Disable Slat Control Ch0 RW UINT
1602 Disable Slot Control Ch1 RW UINT
116#03 Disable Slot Control Ch2 RW UINT
116704 Disable Slot Control Ch3 RwW UINT
1625001: 1600 Disable Function Control RW UINT
* - 16%6000:16=00 4AD input. RO USINT
* 16%7040:16%00 4DA output RO USINT
+  16#8000:16#00 4AD module transform mode RW USINT
+- 16#8001:1600 4AD module Filter RW USINT
+ - 16#8002:16200 4AD module Detect RwW USINT
*- 16#8040:16200 4DA module transform mode RW USINT
* - 16%8041:16=00 4DA module Stopmode RW USINT
+ - 16#8042:16#00 4DA module Stopvalue RW USINT
+ - 16#A000:16500 4AD module Diagnosis information RO USINT
- 162A040: 16500 4DA module Diagnosis information RO USINT
+ - 162F000: 16200 Modular device profile RO USINT
+ 162F030:16200 Configured Module Ident List RO USINT
+  16#F050:16#00 Detected Module Ident List RO USINT
+. 1&#E 00L& 500 Menira Qrahue on e

The following table lists the object dictionaries and their descriptions.

Object Data Type Function
Dictionary
16#5001:16#00 | UINT Indicates whether a module is disabled.

« 0: No disabled module
« 1: Disabled module existing

16#5000:16#01 | UINT Indicates the disabling state of slots 1 to 16. Each bit corresponds to a slot.
Mapping between bits and slots:

'Slot16 |Slot15 |Slot14 |..  |Slot3 |Slot2 [Slot1 |

« Bit value being 0: The slot is not disabled.
« Bit value being 1: The slot is disabled.

16#5000:16#02 | UINT Indicates the disabling state of slots 17 to 32. Each bit corresponds to a slot.
Mapping between bits and slots:

'Slot32 |Slot31 |Slot30 |- |Slot19 |Slot18 |Slot17 |

« Bit value being 0: The slot is not disabled.
« Bit value being 1: The slot is disabled.
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Object Data Type Function
Dictionary
16#5000:16#03 | UINT Indicates the disabling state of slots 33 to 48. Each bit corresponds to a slot.

Mapping between bits and slots:

'Slot48 |Slot47 |Slot46 |- |Slot35 |Slot34 |Slot33 |

« Bit value being 0: The slot is not disabled.
« Bit value being 1: The slot is disabled.

16#5000:16#04 | UINT Indicates the disabling state of slots 49 to 64. Each bit corresponds to a slot.
Mapping between bits and slots:

'Slot64 |Slot63 |Slot62 |- |Slot51 |Slot50 | Slot49 |

« Bit value being 0: The slot is not disabled.
« Bit value being 1: The slot is disabled.

4.4.11 Library (Implicit Variables)

Master Implicit Instance

An loDrvEtherCAT implicit instance is created as long as the EtherCAT master is inserted into the device
list. The instance name is the same as the device name in the device list.

Note

Implicit instances are generated automatically by the system. You cannot define an implicit instance in the program;
otherwise, the PLC cannot run normally.

The following table describes the definition of the loDrvEtherCAT implicit instance.

loDrvEtherCAT Implicit Instance

IoDryEtherCAT
—xRestart xConfigFinished F—
—xStopBus xDistributedClockInSync F—
*Error f—
Input parameter Definition
Bus restart: In rising edge, the master restarts, and all configuration parameters are
xRestart
reloaded.
Bus stop: Triggered by the level. When the input value is "TRUE", the EtherCAT bus
xStopBus communication stops, and a communication error occurs. To resume the
communication, run "xRestart" to restart the EtherCAT communication.
Qutput parameter Definition

If the parameter value is "TRUE", the transmission of all configuration parameters is

xConfigFinished s .
& complete. The communication is on-going.
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xDistributedClockinSync

If distributed clock (DC) is configured for the EtherCAT slave, the EtherCAT slave
parameters are set first when the bus starts. When parameter settings are complete
(the value of "xConfigFinished" is changed to "TRUE"), the clocks of slave and master
are adjusted. When the synchronization between master and slave clocks is successful,
the value "TRUE" is output. If loss of synchronization occurs due to a bus fault during
running, the value "FALSE" is output. In the DC mode, the motion control function
block can be started only when this parameter is changed to "TRUE"; otherwise, the
position of motion axis may jump.

If an error is detected during the start of EtherCAT master or communication is
interrupted when the slave communication state machine enters "Operational",

xError "TRUE" is output because the EtherCAT master cannot receive any message (for
example, the connection is disconnected). In this case, the error reason can be located
in the diagnosis information or log of the master.

Example

The following is a program example, in which the function block name is loDrvEtherCAT, and the
master name is ETHERCAT (default for AM600) (the instance name). You do not need to claim the
instance in the program. The default master name for the AC800 series is ETHERCAT_C or ETHERCAT_

D.
wE

v X AF ResetEctBus X

= Unidpp
@ Device Diagnosis

ﬂ,} EtherCAT Config
Q LocalBus Config

- 73 ) Device [E$Y] (AM600-CPU1608TP/TN)

=% Network Configuration

-

Device.Application.ResetEctBus

=& ESidl &

@ xReset BOOL TRUE
+ @ MC_ResetDrive_0
+ @ MC_ResetDrive_1

+ & MC_ResetDrive_3

MC_ResetDrive
MC_ResetDrive
MC_ResetDrive

. HIGH_SPEED_IO (High Speed 10 Modul
2 !j MODBUS_TCP (ModbusTCP Device)
= ©3[M] ETHERCAT (EtherCAT Master SoftMotion)
= j 1S620N (IS620N_ECAT_v2.6.8)
AW Axis (Axis)
=3 (] 15620N_2 (1S620N_ECAT v2.6.8)

AR axis_t (Axis) 2
=3 ] 15620N_3 (IS620N_ECAT_v2.6.8)

1 ,"E'][J PLC 248 @ xResetDriver BOOL
+ I Application
=33 SoftMotion General Axis Pool 1 PR
3@ SM_Drive_Virtual (SM_Drive_virtual) ETHERCAT

xStopBus  xDistributedClockInSync

loDrvEtherCAT

xConfigFinished

xError
xSyncInWindow

AR axis_2 (Axis) 3 TS

As shown in the preceding figure, when the xRestart input variable changes from "FALSE" to "TRUE",
the master restarts at the rising edge. When the value of xStopBus is "True", the bus communication

stops upon the level. You can judge the bus communication information based on the output

parameter status.
Master Attributes
Attribute Definition
If this attribute is set to "TRUE", the master always tries to restart the slave upon
AutoSetOperational communication interruption.
Default value: FALSE
) If this attribute returns "TRUE", the configuration reading is completed. You can edit the
ConfigRead

configuration. For example, you can add customized SDOs.

DCInSyncWindow

Time window condition for setting XDistributedClockinSync to "TRUE". The value of
XDistributedClockinSync is "TRUE" only when the master synchronization jitter is within
this window.

Default value: 50 s

DClntegralDivider

Integral divider of DC used for circuit control.

Default value: 20
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Attribute Definition
Proportion factor of DC used for circuit control.
DCPropFactor
Default value: 25
Synchronization between DC and master. If it is set to "TRUE", all slaves are
DCSyncToMaster synchronized with the master, rather than the first slave synchronizing with the PLC.
Default value: FALSE
Synchronization with the master DC. If it is set to "TRUE", all slaves are synchronized
DCSyncToMasterWith- | with the master system time. The time read by SysTimeRtcHighResGet can also be used
SysTime to synchronize the PLC with all EtherCAT slaves.

Default value: FALSE

EnableTaskOutputMes-
sage

Generally, EtherCAT messages are sent by a bus cycle task, while some messages may
be sent by each slave output task. All outputs are written into the bus cycle task, and all
inputs will be read. In other tasks, outputs are sent one more time so that they can be
written into the corresponding slaves immediately. Therefore, the deadline should be
shortened to ensure a fast writing. When DC is available, some slaves may encounter
problems. For example, synchronization between the servo controller and
synchronization interrupt is lost, but the written time is used for internal synchronizer.
In this situation, multiple write access operations may exist in a cycle. If
EnableTaskOutputMessage is set to "FALSE", only the bus cycle task is used, but
addition tasks will not affect messages.

Default value: TRUE

FirstSlave Pointer of the first slave under the master.
If FrameAtTaskStart is set to "TRUE", the frame content to the slave will be sent when
the task starts, to ensure the minimum jitter. This command ensures the smooth
FrameAtTaskStart motion of the servo drive. If this flag is set to "TRUE", the output buffer frame is written

into the next cycle.

Default value: FALSE

LastInstance

Pointer associated with the master list pointing to the previous master.

LastMessage

This attribute with the EtherCAT latest message together returns a text string. If the
startup is successful, "all slaves completed" is returned. The function of the text string is
the same as the diagnosis information displayed in the EtherCAT master editor in the
online mode.

Nextlnstance

Pointer associated with the master list pointing to the next master.

NumberActiveSlaves

This attribute returns the number of connected slaves. If StartConfigWithLessDevice is
set to "TRUE", the number of devices can be determined.

OpenTimeout

Timeout of opening the NMS. Default value: 4s

StartConfigWithLessDe-
vice

This attribute can affect stack start action. If five servo controllers are configured but
only three are connected, the stack stops immediately, the bus configuration fails, and
the PLC reports an error. However, if StartConfigWithLessDevice in the first cycle is set
to "TRUE", the stack tries to start, the bus configuration runs normally, and the PLC
does not report any error. In the following scenario, if one mismatch is detected, the
stack stops: Ten servo controllers are configured, the number of connected controllers
is changeable, and the vendor ID and product ID of each slave will be checked.

If supported by the device, the interface provided by lloDrvBusControl.library can be used to access

the EtherCAT device from external applications.

Slave Implicit Instance

An "ETCSlave" implicit instance is created as long as the EtherCAT slave is inserted into the device list.

The instance name is the same as the device name in the device list.
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The input and output parameters of instance objects are used for special purposes. For example,
during application running, the slave status is obtained, switched, and checked by using the slave
instances. The following table describes the definition of the ETCSlave implicit instance.

The following table describes the definition of the ETCSlave implicit instance.

ETCSlave Implicit Instance

ETCSlave
—xSetOperational w3kake F—

Input parameter Definition

In rising edge, the slave communication state machine is attempted to be set as "ETC_

xSetOperational
SLAVE_OPERATIONAL".

Output parameter Definition

Return the current status of the slave. The possible values include:
0: ETC_SLAVE_BOOT
1: ETC_SLAVE_INIT

wState
2: ETC_SLAVE_PREOPERATIONAL
4: ETC_SLAVE_SAVEOPERATIONAL
8: ETC_SLAVE_OPERATIONAL
Note

The ETC_SLAVE_OPERATIONAL state indicates that configuration is completed. If a configuration error occurs, the
device may return to the previous state. The following is an example of IS620N slave.

ETCSlave Example

Taking 620N as an example, add the instance name 620N. Definition: nSlaveState: ETC_SLAVE_STATE;

Programming Description

IS620N(xSetOperational:=, wState=> nSlaveState ); By calling the slave IS620N implicit instance, the slave
state is output to the nSlaveState variable.

Slave Attributes

Attribute Definition

VendorID After the EtherCAT master starts, this attribute returns the vendor ID read from the device.

ConfigVendorID This attribute reads the vendor ID from configuration.

ProductID After the EtherCAT master starts, this attribute returns the product ID read from the
device.

ConfigProductID This attribute reads the product ID from configuration.

SeriallD After the EtherCAT stack starts, this attribute carries the device SN.

LastEmergency If a message is received, the message is stored in the slave. This attribute can be used to
read information from application. In addition, a log message is added.

If supported by the device, the interface provided by lloDrvBusControl.library can be used to access
the EtherCAT device from external applications. After the vendor and product IDs are activated in
advanced settings, if the vendor ID does not match the configured vendor ID or the product ID does
not match the configured product ID, the master is stopped.
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Checking All Slave Link Tables

A function block instance is created between each pair of EtherCAT master and EtherCAT slave in
implicit way. The instance monitors the state of each slave. Therefore, this instance must be called in
the application program. The slave state is read by using wState. To simplify the programming, all
masters and slaves can be found in link tables. Therefore, all slaves can be checked cyclically by a
simple "WHILE" clause.

The masters and slaves correspond to attributes Nextinstance and LastInstance, respectively, returning
the pointers to next and previous stations. In addition, the FirstSlave attribute of the master is
effective. It provides the pointer to the first slave.

Link Table Function Example

Check the state of all slaves. Definition: pSlave: POINTER TO ETCSlave;

Programming Description

pSlave := EtherCAT_Master.FirstSlave; The first slave of the master is found by using

WHILE pSlave <> 0 DO EtherCAT_Master. FirstSlave.

Instances are called in the "WHILE" loop, to determine

pSlave’();
wState. Then the state is checked.

//TODO: Add the code, such as counting the Op state of

the slave The pointer to the next slave is found by using pSlave”.
NextInstance.

pSlave := pSlave”.NextInstance; ) ) )
The pointer at the end of table is null, and the loop is

END_WHILE finished.

CoE 10DrvEtherCAT Function Library

CoE function block: CANopen over EtherCAT

After EtherCAT configuration is enabled for IODrvEtherCAT.library of EtherCAT, the library is
automatically added to project, including the read/write function block. Therefore, the special
parameters can be checked and modified in the online mode. When the CANopen over EtherCAT
function block is used, multiple function modules can be called. Internal requests are processed in
queue.

The CANopen over EtherCAT function block includes the following function blocks:

e ETC_CO_SdoRead (retrieve parameter, of which the length may exceed four bytes)

e ETC_CO_SdoRead4 (read parameter, of which the length does not exceed four bytes)
e ETC_CO_SdoReadDword (read parameter, of which the value is stored in DWORD)

e ETC_CO_SdoRead_Access (read all records)

e ETC_CO_SdoRead_Channel (read slave parameters)

e ETC_CO_SdoWrite (write parameter, of which the length may exceed four bytes)

e ETC_CO_SdoWrite4 (write parameter, of which the length does not exceed four bytes)
e ETC_CO_SdoWriteDWord (value is written into DWORD)

e ETC_CO_SdoWriteAccess (write slave parameters)

ETC_CO_SdoRead

This function module is provided by I0DrvEtherCAT.library to read EtherCAT slave parameters.
Different from ETC_CO_SdoRead4, this module supports parameters longer than four bytes. The read
parameters are specified by object dictionary indexes and sub-indexes.
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ETC_CO_SdoRead Function Block
ETC_CO_SdoRead
—xExecute xDone —
—xAbort xBusy F—
—usicCam *Error —
—uiDevice eError F—
—usiChannel udisdoabort F—
—wIndex szDataRead—
—bySubindesx
—{udiTimeOut
—pBuffer
—s25ize
Input parameter Definition
. ; In the input rising edge, read slave parameters. To obtain the storage unit of internal channel,
xexecute this instance must be called at least once by "xExecute:= FALSE".
xAbort If it is set to "TRUE", the read process is aborted.
Number of EtherCAT masters: If only one EtherCAT master is used, the usiCom value is 1. If
usiCom multiple masters exist, the value of the first master is 1, the value of the second one is 2, and so
on.
Physical address of the slave.
If the automatic configuration mode of the master is disabled, you can configure a special
Devi address for the slave. The address selected arbitrarily must be entered here.
uiDevice
If the automatic configuration mode is enabled, the first slave obtains address "1001". The
current slave address can be checked in the "EtherCAT address" field of the slave configuration
dialog box of the device editor.
usiChannel Reserved for expansion.
windex Parameter index in the object dictionary.
bySublndex Parameter sub-index in the object dictionary.
. You can set the timeout interval in milliseconds. If the read parameter is not executed within
udiTimeout . . )
the timeout interval, an error is reported.
Buffer Pointer of the data buffer. The data buffer refers to the storage area where the successfully
P transmitted parameters are stored.
szSize Size of the data buffer (see pBuffer), in bytes.
Output o
Definition
parameter
xDone The value is "TRUE" when parameter reading is completed.
xBusy The value is "TRUE" when parameter reading has not been completed.
xError The value is "TRUE" when an error occurs. The eError parameter displays the error reason.
cError The output (ETC_CO_ERROR) displays the error reason specified by xError. For example, "ETC_
CO_TIMEOUT" indicates a timeout error.
udiSdoAbort When an error occurs in device checking, this output provides more error information.
szDataRead Number of read bytes, namely, the maximum szSize (see input parameters).

ENUM ETC_CO_ERROR

Error Code Description
ETC_CO_NO_ERROR 0 No error
ETC_CO_FIRST_ERROR 5750 The error reason is stored in the output of udiSdoAbort.
ETC_CO_OTHER_ERROR 5751 No master is found.
ETC_CO_DATA_OVERFLOW | 5752 ETC_CO_Expedited, of which the length is larger than 4.
ETC_CO_TIME_OUT 5753 Timeout occurs.
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Error Code Description
ETC_CO_FIRST_MF 5770 Not in use.
ETC_CO_LAST_ERROR 5799 Not in use.

ETC_CO_SdoRead4

This function module is provided by I0DrvEtherCAT.library to read EtherCAT slave parameters.
Different from ETC_CO_SdoRead, this function module reads only parameters not longer than four
bytes. The read parameters are specified by object dictionary indexes and sub-indexes.

ETC_CO_SdoRead4 Function Block

ETC_CO_SdoRead4
—=Execute x*Daone —
—xAbark xBusy f—
—usiCam *Errar F—
—uilDevice eErrar —
—usiChannel udisdosbort F—
—wIndex abyData —
—bysubinde:x usiDatalength—
—{udiTirneOut
Input parameter Definition
. ; In the input rising edge, read slave parameters. To obtain the storage unit of internal channel,
xexecute this instance must be called at least once by "xExecute:= FALSE".
xAbort If it is set to "TRUE", the read process is aborted.
Number of EtherCAT masters: If only one EtherCAT master is used, the usiCom value is 1. If
usiCom multiple masters exist, the value of the first master is 1, the value of the second one is 2, and
soon.
Physical address of the slave.
If the automatic configuration mode of the master is disabled, you can configure a special
Devi address for the slave. The address selected arbitrarily must be entered here.
uiDevice
If the automatic configuration mode is enabled, the first slave obtains address "1001". The
current slave address can be checked in the "EtherCAT address" field of the slave
configuration dialog box of the device editor.
usiChannel Reserved for expansion.
windex Parameter index in the object dictionary.
bySublndex Parameter sub-index in the object dictionary.
. You can set the timeout interval in milliseconds. If the read parameter is not executed within
udiTimeout . . )
the timeout interval, an error is reported.
Output L
Definition
parameter
Return the current status of the slave. The possible values include:
0: ETC_SLAVE_BOOT
1: ETC_SLAVE_INIT
wState
2: ETC_SLAVE_PREOPERATIONAL
4: ETC_SLAVE_SAVEOPERATIONAL
8: ETC_SLAVE_OPERATIONAL
xDone The value is "TRUE" when parameter reading is completed.
xBusy The value is "TRUE" when parameter reading has not been completed.
xError The value is "TRUE" when an error occurs. The eError parameter displays the error reason.
cError The output (ETC_CO_ERROR) displays the error reason specified by xError. For example,
"ETC_ CO_TIMEOUT" indicates a timeout error.
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ETC_CO_SdoRead4 Function Block

The read parameter data is copied to this 4-byte array.

abyData If the first byte has been read, it is stored in the first index of the array. The 2 or 4-byte data is
copied to this array in Intel byte order.

usiDatalLength Number of read bytes (1, 2, or 4).

ENUM ETC_CO_ERROR

Error Code Description
ETC_CO_NO_ERROR 0 No error
ETC_CO_FIRST_ERROR 5750 The error reason is stored in the output of udiSdoAbort.
ETC_CO_OTHER_ERROR 5751 No master is found.
ETC_CO_DATA_OVERFLOW | 5752 ETC_CO_Expedited, of which the length is larger than 4.
ETC_CO_TIME_OUT 5753 Timeout occurs.
ETC_CO_FIRST_MF 5770 Not in use.
ETC_CO_LAST_ERROR 5799 Not in use.

ETC_CO_SdoReadDword

This function block is provided by I0DrvEtherCAT.library. Similar to ETC_CO_SdoRead4, it reads
EtherCAT slave parameters. However, the read data is copied to DWORD (dwData), rather than an
array. Byte exchange is automatically performed. Therefore, the read data can be directly used by
subsequent processes.

ETC_CO_SdoRead_Access

This function block is provided by IODrvEtherCAT.library. Similar to ETC_CO_SdoRead, it reads
EtherCAT slave parameters. All record indexes can be read by inputting xCompleteAccess (BOOL).
Therefore, xCompleteAccess must be set to "TRUE", and bySublndex must be 0.

ETC_CO_SdoRead_Channel

The EtherCAT programming interface in EtherCAT configuration editor is used by the ETC_CO_
SdoRead_Channel function block of IODrvEtherCAT in CAN over EtherCAT.

This function block is provided by I0DrvEtherCAT.library. Similar to ETC_CO_SdoRead_Access, it reads
parameters of all EtherCAT slaves.

However, it has an additional input byChannelPriority (BYTE) that specifies the channel and priority in
the CoE email box message. The first 6 bits specify the channel, and the last 2 bits specify the priority.

ETC_CO_SdoWrite

This function module is provided by I0DrvEtherCAT.library to write EtherCAT slave parameters.
Different from ETC_CO_SdoWrite4, this function module can read parameters larger than 4 bytes. The
written parameters are specified by object dictionary indexes and sub-indexes.
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ETC_CO_SdoWrite Function Block

ETC_CO_SdoWrite

—xExecute *Done F—
—xAbort xBusy F—
—usiCom xError —
—uiDevice eError —
—usiChannel udiSdodbort F—
—winde:x szDataWritten F—
—bysubindex
—udiTimeCut
—pBuffer
—525ize
—eMode

Input parameter Definition

In the input rising edge, write slave parameters. To obtain the storage unit of internal

xExecute channel, this instance must be called at least once by "xExecute:= FALSE".
xAbort If it is set to "TRUE", the write process is aborted.
Number of EtherCAT masters: If only one EtherCAT master is used, the usiCom value is 1. If
usiCom multiple masters exist, the value of the first master is 1, the value of the second one is 2, and
soon.
Physical address of the slave.
If the automatic configuration mode of the master is disabled, you can configure a special
iDevi address for the slave. The address selected arbitrarily must be entered here.
uiDevice
If the automatic configuration mode is enabled, the first slave obtains address "1001". The
current slave address can be checked in the "EtherCAT address" field of the slave
configuration dialog box.
usiChannel Reserved for expansion.
windex Parameter index in the object dictionary.
bySublindex Parameter sub-index in the object dictionary.
. You can set the timeout interval in milliseconds. If the write parameter is not executed
udiTimeout s . . .
within the timeout interval, an error is reported.
Buffer Pointer of the data buffer. The data buffer refers to the storage area where the successfully
P transmitted parameters are stored.
szSize Size of the data buffer (see pBuffer), in bytes.
This input (enumeration: ETC_CO_MODE) defines the number of written bytes. Possible
Mod values include ETC_CO_AUTO (automatic), ETC_CO_EXPEDITED (expedited), and ETC_ CO_
eMode

SEGMENTED (segmented). Generally, the ETC_CO_AUTO mode is used because the data
length is automatically matched in this mode.

Output parameter

Definition

xDone The value is "TRUE" when parameter writing is completed.

xBusy The value is "TRUE" when parameter writing has not been completed.

xError The value is "TRUE" when an error occurs. The eError parameter displays the error reason.
cError The output (ETC_CO_ERROR) displays the error reason specified by xError. For example,

"ETC_ CO_TIMEOUT" indicates a timeout error.

udiSdoAbort

When an error occurs in device checking, this output provides more error information.

szDataWritten

Number of written bytes. After bytes are successfully written, it is set to szSize.

ENUM ETC_CO_MODE
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Mode No. Description
AUTO The automatic mode is selected.
EXPEDITED The expediting protocol is used.
SEGMENTED 2 The segmented transmission
protocol is used.

ETC_CO_SdoWrite4

This function module is provided by I0DrvEtherCAT.library to write EtherCAT slave parameters.

Different from ETC_CO_SdoWrite, this function module writes only parameters smaller than four bytes.

The written parameters are specified by object dictionary indexes and sub-indexes.

ETC_CO_SdoWrite4 Function Block

ETC_CO_SdoWrited
—xExecute xDone —
—xAbart xBusy f—
—usicCam *Errar F—
—uibevice eError —
—usiChannel udisdoabort —
—wIndex
—bySubinde:x
—fudiTime0ut
—abyData
—usiDatalength
Input L
Definition
parameter
. ; In the input rising edge, write slave parameters. To obtain the storage unit of internal channel,
xexecute this instance must be called at least once by "xExecute:= FALSE".
xAbort If itis set to "TRUE", the write process is aborted.
Number of EtherCAT masters: If only one EtherCAT master is used, the usiCom value is 1. If
usiCom multiple masters exist, the value of the first master is 1, the value of the second one is 2, and so
on.
Physical address of the slave.
If the automatic configuration mode of the master is disabled, you can configure a special
Devi address for the slave. The address selected arbitrarily must be entered here.
uiDevice
If the automatic configuration mode is enabled, the first slave obtains address "1001". The
current slave address can be checked in the "EtherCAT address" field of the slave configuration
dialog box.
usiChannel Reserved for expansion.
windex Parameter index in the object dictionary.
bySublindex Parameter sub-index in the object dictionary.
. You can set the timeout interval in milliseconds. If the write parameter is not executed within
udiTimeout . . .
the timeout interval, an error is reported.
abyData This array includes four written data records. The data must be stored in the Intel byte order.
usiDataLength | Number of written bytes (1, 2, or 4).
Output L
Definition
parameter
xDone This output is set to "TRUE" when parameter writing is completed.
xBusy The output is "TRUE" if the write operation is not completed.
xError If an error occurs, this output is set to "TRUE". eError displays the error reason.
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ETC_CO_SdoWrite4 Function Block

cError This output (ETC_CO_ERROR) displays the error reason, identified as xError. For example, ETC_
CO_TIMEOUT indicates timeout.
udiSdoAbort If the device has an error, this output provides more error information.

ENUM ETC_CO_MODE

Mode No. Description

AUTO 0 The automatic mode is selected.
EXPEDITED 1 The expediting protocol is used.
SEGMENTED 2 The segmented transmission protocol is used.

ETC_CO_SdoWriteDWord

This function block is provided by I0DrvEtherCAT.library. Similar to ETC_CO_SdoWrite4, it writes
EtherCAT slave parameters. However, the data to be written is output in DWORD (dwData) format,
rather than an array. Byte exchange is automatically carried out. The value to be written can be
specified.

ETC_CO_SdoWriteAccess

This function block is provided by IODrvEtherCAT.library. Similar to ETC_CO_SdoWrite, it writes
EtherCAT slave parameters.

All record indexes can be written by inputting xCompleteAccess (BOOL). Therefore, xCompleteAccess
must be set to "TRUE", and bySublndex must be 0. However, it has an additional input
byChannelPriority (BYTE) that specifies the channel and priority in the CoE email box message.

Direct Access to EtherCAT Slave Memory

Choose "EtherCAT configuration editor" > "EtherCAT programming interface" to directly access the
EtherCAT slave memory.

Directly access the EtherCAT slave memory through ReadMemory and WriteMemory.

e ReadMemory
This function block is in I0DrvEtherCAT.library to read data in the EtherCAT slave memory.

ReadMemory Function Block
ReadMemory
—xExecute xDonef—
—ixAbort xBusyp—
—usiCom xErrorp—
—wSlaveAddress xAbortedp—
—xAutoIncAdr
—xBroadcast
—uiMemOffset
—iSize
—pDest
—udiTimeOut
Input parameter Type Definition
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ReadMemory Function Block

Rising edge: Action starts.
Falling edge: Reset output.

If there is a falling edge before the function block completes the

xExecute BOOL action, the output operation is performed in a normal way and a
reset is performed when the action is completed or aborted
(xAbort). In this case, the related output values (xDone, xError, and
iError) are output within a cycle.
If the input is "TRUE", the action is aborted immediately and all

xAbort BOOL A
outputs are reset to the initial values.

usiCom USINT Master index 1: The first EtherCAT master.

wSlaveAddress WORD Automatically created address or device physical address.

xAutolncAdr BOOL Flag confirming that the address mode is used.
If th i h is "TRUE" A

«Broadcast BOOL the board mode |§ used and the value is UE", wSlaveAddress
and bAutolncAdr will not be used.

uiMemOffset UINT Memory address offset.

iSize INT Read byte.

pDest POINTER TO BYTE Data storage and retrieve buffer.

udiTimeOut UDINT Operation timeout interval (ms)

Qutput parameter Type Definition

xDone BOOL Action completed successfully.

xBusy BOOL Function block activated.

«Error BOOL TRUE: An error is generated and the function block aborts action.
FALSE: No error.

xAborted BOOL Abort action.

Example: Read register 0x130 (current state)

PROGRAM PLC_PRG

VAR

etcreadmemory : ReadMemory;

wStatus : WORD;

xRead : BOOL;

END_VAR

etcreadmemory(xExecute := xRead, usiCom:=1, wSlaveAddress := 1002,

xAutolncAdr := FALSE, xBroadcast := FALSE, uiMemOffset := 16#130,

iSize := 2, pDest := ADR(wStatus), udiTimeout := 500);

o WriteMemory

This function block is in I0DrvEtherCAT.library to write data into the EtherCAT slave memory.
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WriteMemory Function Block

WriteMemory
—xBExecute xDonefp—
—xAbaort xBusyt—
—usiCom XErrorfp—
—wSlaveAddress ¥Abortedp—
—xAutoIncAdr
—xBroadcast
—uiMemOffset
—iSize
—pSrc
—udiTimeQut
Input parameter Type Definition
Rising edge: Action starts.
Falling edge: Reset output.
If there is a falling edge before the function block completes the
xExecute BOOL action, the output operation is performed in a normal way and a
reset is performed when the action is completed or aborted
(xAbort). In this case, the related output values (xDone, xError, and
iError) are output within a cycle.
If the input is "TRUE", the action is aborted immediately and all
xAbort BOOL N
outputs are reset to the initial values.
usiCom USINT Master index 1: The first EtherCAT master.
wSlaveAddress WORD Automatically created address or device physical address.
xAutolncAdr BOOL Flag confirming that the address mode is used.
If th i h is "TRUE" A
«Broadcast BOOL the board mode is used and the value is UE", wSlaveAddress

and bAutolncAdr will not be used.

uiMemOffset UINT Memory address offset.
iSize INT Write byte.
pDest POINTERTO BYTE | Read data in and retrieve data from the data buffer.
udiTimeOut UDINT Operation timeout interval (ms)
Output parameter Type Definition
xDone BOOL Action completed successfully.
xBusy BOOL Function block activated.
<Error BOOL TRUE: An error is generated and the function block aborts action.
FALSE: No error.
xAborted BOOL Abort action.

Example: Write register 0x120 (control register)

PLC_PRG

VAR

etcwritememory : WriteMemory;

xWrite : BOOL;

wCommand : WORD := 4; // set to safe operational

END_VAR

etcwritememory(xExecute := xWrite, usiCom:=1, wSlaveAddress := 1002,

xAutolncAdr := FALSE, xBroadcast := FALSE, uiMemOffset := 16#120,

iSize := 2, pSrc := ADR(wCommand), udiTimeout := 500);
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4.5 Modbus Device Editor

4,5.1 Serial Hardware Port

AM600 supports communication using two RS485 serial ports: serial port 0 and serial port 1, both
supporting the free protocol.

Terminal Channel Pin Definition
105 1 RS485-
2l o ol 6 COMO (RS485) 2 RS485+
3| o o |7 5 GND
4 o © |8 6 RS485-
5l o o9 COM1 (RS485) 9 RS485+

3 GND

The AC700-series PLCs support one RS485 communication port and one R$232 communication port
connected to the I/O communication port. The RS485 communication port has the pins 1, 3, and 5, and
the RS232 communication port has the pins 2, 4, and 6. The following table describes these pins.

Type Function Terminal | No. 1/0 No. Type Function Terminal
communication
port
RS485+ RS485+ 1 2 232R RS232
2 receiving

RS485- RS485— 3 3 4 232T RS232

RS485 180 transmit- | RS232

12 ting

Serial port | GND 5 12 6 GND Serial port
ground 8 ground

DI Power-on 7 018 RUN/STOP | DI
signal d) * @ /

DI High-speed | X0 9 . , 10 X1 High-speed | DI
input 0 s ?\ME ) input 1

DI High-speed | X2 11 ‘: f;i %% : 12 | X3 High-speed | DI
input 2 o i 0 input 3

DI High-speed | X4 131 f;\ %% 2014 x5 High-speed | DI
input 4 15— % ] 16 input 5

DI High-speed | X6 15 1;725% ®le X7 High-speed | DI
input 6 21— e | 22 input7

DI Input s/s 17 L © | 18 | COM Output DO
common common
terminal terminal

DO High-speed | YO0 19 20 Y1 High-speed | DO
output 0 output 1

DO High-speed |Y2 21 22 Y3 High-speed | DO
output 2 output 3

The AC800-series PLCs support one RS485 communication port and one RS232 communication port
connected to the I/O communication port. The RS485 communication port has the pins 8,9, and 11,
and the RS232 communication port has the pins 8, 10, and 12. The following table describes these pins.
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A . . 9 . . Func | Descrip
Description Function Signal No. |communica| No. Signal . .
tion port tion tion
Output
after
When a pulse of high- the
level width 500 ms is | Power-on signal Power- | O™
. | P_ troller
input and the power | (used together O 1 2 STATUS on is
key is pressed, the with the UPS) signal
PLC is started. pow-
ered
on and
started
Output
after
the
Enable memory Opera- | con-
retention at power | Power failure b oK 3 . P tion troller
failure during ON- detection signal - STATUS |status |is
OFF switchover signal | pow-
ered
on and
started
Output
com-
OFF: RUN ON: STOP | RUN/STOP RUN 5 6 ov mon -
termi-
nal
Com-
muni-
) Inquconwnon oV 7 8 GND cation i
terminal refer-
ence
ground
RS232
- RS485+ RS485+ 9 10 232R receiv- |-
ing
RS232
- RS485- RS485— 11 12 232T trans- | -
mitting

The AM300-/AM500-series PLCs support up to three RS485 communication ports (one for the main unit
and two for the expansion card). The following table defines the relevant pins.

485+
+24V

>
o

n
(=]
<
(o)
=
o

A
A\
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Signal Left Terminal Right Terminal Signal
RS485 differential pair RS485+ +24V 24 VDC power supply
positive signal positive
RS485 differential pair RS485— ov 24 VDC power supply
negative signal negative
RS485 communication GND N PE
ground
Note

On the software page of the AC700/AC800 series, the COM port 0 corresponds to the R$232 communication port,
and the COM port 1 corresponds to the RS485 communication port. Differentiate them during configuration.

4.5.2 Network Configuration

AM400/AM600/AC700/A800 Network Configuration

1. In the left device tree, double-click "Network Configuration”. The "Network Configuration" page is
displayed.

2. Click the PLC device picture. The enabling states of all masters/slaves supported by the PLC are
displayed.

#C Network Configuration X v 2 x

Delete #Undo [} Redo | @ Import EDS File < Import GSD File () Import ECT Fle | (& Zoom In (3 Zoom Out 80 - %
| FCOM 0
[¥odbus Master [Modbus Slave [Fres Pratocal @l moDaus_TcP

| SHCOM L . EtercaT port
[J¥odbus Master [JMedbus Slave []Free Protocol 3 EtherhietP Port

@ Refresh |72 Copy

| SN
[]CANopen Master [ CANlink Master []CANLink Slave []Free CAN

lbusTCP Naster [JModbusICP slave [IMelsee Master

EtherCAT Master
| YEtherNet/IP
modbusT [ Etherbet/IP Master []EtherNet/IP Slave
- e
192.168 192.168.
11 L 12

3. Enable the PLC as the Modbus master or Modbus slave.

e Enable the PLC as the Modbus master.
Select "Modbus Master". In the "Network Device List" on the right, double-click "MODBUS" to
enable the PLC as the Modbus master and add the Modbus slave to the network.

~ 8 X3 oeke G Network Configuration X B
opy (2 Pas Redo | © Import EDS e < Import GSD Fie ) Import ECT File |G, Zoom In 3, ZoomOut 80 = %

= Refresh

D Otedbus Stave O
OF

[JCANLizk Yaster [m[SE

Nodbus Slave

ster NodbusTCPSlave  [Jlelsec Master

ster [JEthesNet/IP Slave

e Enable the PLC as the Modbus slave.
Select "Modbus Slave" to enable the PLC as the Modbus slave.
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Devkes

-8 x

B p—
=@ Devie (600 CPUIGOETPITN)
@ Faut isgraze

B e 10 0ignspesd 0 acie)
3] HODELS TCP (odbsTCP Device)

W ooous_com predetenes | (3)

@ tevee 5 Network Confuration x

3 Refresh e i Delete $1Undo () Redo | © Import EDS File s Import GSD il (&) Import ECT Fle | @, Zoom In @ Zoom Out 80
T —
[lModbus Master | AModbus Siave | (D) [JFre: 1
[ Modbus Master [Nodbus Slave [Free 1
o [ICANDink Naster  [1CANLink Slave  [JFree CAY
? Mester [ANodbusTCPSlave  [Jlelsec Naster

IP Master [JEtherNet/IP Slave

& Etanettpport

When the PLC serves as the Modbus slave, the addresses that can be accessed by the master are

as follows:

a. All bit variable operations (function codes 0x01, 0x02, 0x05, and 0xOF) can read/write 65535 bit
variables ranging from %QX0.0 to %QX8191.7.
b. All register variable operations (function codes 0x03, 0x04, 0x06, and 0x10) can read/write
65536 register variables ranging from MW0 to MW65535.
c. Inovance HMI can access system variables SM0 to SM7999 and register variables SDO to SD7999.

AM300/AM500 Network Configuration

1. In the left device tree, right-click "COM (Serial Port)". In the shortcut menu, select "Add Device". The
"Add Device" dialog box is opened.

= Serial (Serial Inter face]

| a—
2 Toc
Properties. ..
Add Object
) AddFalder...
AddDeviee.. | ()

Disable Devices
Update Device...
Edit Object

L

Edit Object With. ..
Edit 10 mapping
Import mappings from CSV...

Export mappings ta CSV...

Collapse Application
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a5l Add Device *
Hame ‘0
Aotion
@ hppend devioe () Insert device O Update device
‘ Vendor: | <All vendors> ~
Name Vendor Version  Description
= Miscellaneous
m Free Protocol Serial Port inovance 0,0,0,10 Free Commond on Serial Port of Inovance
[ Modbus Device Inovance  0.0.0.10
[ Modbus Master Inovance  0.0.0.10
Group by category [[] Display all versions (for experts only) [] Display outdated versions
Fleaze select a device fiom nhe [ist shove.
(When this window opens, wou can select another tarzet mede in the navigzatoer)
Close

2. Enable the PLC as the Modbus master or Modbus slave.

e Enable the PLC as the Modbus master.

a. Select "Modbus Master", and click "Add Device" to enable the PLC as the Modbus master.

5l Add Device

x
Hame  Free Protosol Serial Fort |
Action
@ fpperd device (O Insert device O lUpdate device
|Smng for a fulltext search | Vendor: | <all vendors> -
Name Vendor  Version  Description

= m Miscellaneous

.ﬁi Free Protocol Serial Port EJ ovance 0.0.0.10 Free Commond on Serial Port of Inovance
[ Modbus Devies

Inovance  0.0.0.10
() Modbus Master Tnovance  0.0.0.10

Group by category [] Display all versions(for experts anly) [] Display outdated versions

[l Fame: Fres Erotosol Serial Fart
il ¥endor: inovance
Categories: §
¥ersion: 0.0.0.10
Order Humber: *

Append zelected device as last child of
oM

(When thiz window opens, wou can sslect anether tarzet nede in the navizater)

Add Tevice @Close

b. Right-click "Modbus Master" and select "Add Device". In the dialog box displayed, click
"Modbus Slave" and then click "Add Device" to add the Modbus slave to the network.
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= [{) serial (serial Interface)

= OM (Serial Port)
= = =
[Blrore— Fao 1

2 LocalBus

Paste

&+ cut

¥ Delete

Properties. ..
Add Object

I2)  Add Folder
Disable Devices
Update Device....

[J° EditObject
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...

Collapse Application

o5 Add Device x
Hame  Modbus_Slave
Action
@ Append device Insert device PlugDevice O Update device
[string for a fulltext search Vendor: | <All vendars> ~
Name Vendor  Version Description
= [ miscellaneous
Modbus Sieve | (Fipovance  0.0.0.10
Group by category [ Display all versions (forexperts only) [] Display outdated versions
gl | Hame: Modbus Sleve ~
il ¥endor: inovance
Categories: %
¥ersion: 0.0.0.10
Order Humber: * v
hppend selected device as last child of
Modbuz_Master
(When this window opens, von can select another targzet node in the navigator)
@ | Add Device | Cloze
Devices ~ 1 x (A pevie [ Modbus_Slave_ 1 x
) @ ek = dbus S, fi i
=] Device (AMS21-0808TN) Modbus Slave Configuration
Modbus RTU/ASCIT
@ Fault Diagnose Modbus Slave Communication
Configurati
=€ Netwark Configuration onriguration <
Unit ID[1..247): 1 =
L\ LocalBus Config DeviceDiagnose
= @Q PLC Logic 1000 s
=} Application Status Timeout (ms): 3
@ Differential Monitor A

i) Library Manager
PLC_PRG (PRG)
= Task Configuration
=58 MainTask
8] rLc_PRG
=] ResourcesList
"3 SoftMation General Axis Pool
[ MODBUS_TCP (ModbusTCP Device)
[l can (can Bus)
[ £xP_B (Expansion card)
[ exp_a Expansion card)
H LocaHs10 (LocalHighSpeedio)
= m Serial (Serial Interface)
= (i) com (serial Port)
=) Modbus_Master {Modbus Master)

[ Modbus_Slave (Modbus Slave)
m Modbus_Slave_1 (Modbus Slave)
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Enable the PLC as the Modbus slave.
Select "Modbus Slave", and click "Add Device" to enable the PLC as the Modbus slave.

ol

Hame  Modbus Device

| Astion

|
| @ hppend device (O Insert device

O Update device

‘Sh’ing for & fulltext search Vender: | <all vendors >

|| Name Vendor  Version  Description
= [ miscelianeous
m Free Protocol Serial Port inovance 0.0.0.10 Free Commend on Serial Port of Inovance
@ Inovance  0.0.0.10
m Modbus Master Inovance 0.0.0.10

Group by category [] Display all versions for experts only) [] Display outdated versions

Hame: Modbus Device

-

EE ¥endor: Inovance -
Categories: %
¥ersion: 0.0.0.10
Order Humber: * v

Append selected deviee as last child of
COM

(When this window opens, wou can zelest another tarzet node in the navigator)

o [l

[{ Modbus_Device x

Clase

Devices - B X

Device

= festproject -
=-[1J Device (AM521-0308TN)

Q Fault Diagnose

Modbus Slave Configuration Modbus Slave Configuration

Device Diagnose 1

= %@ Network Configuration
B Localbus Config
=Bl pLc Logic
=1L} Application

z... Differential Monitor

Unit ID[1..247]

Internal Parameters
Time between Frames(ms) 5
Status

Information

m Library Manager
FLC_FRG (FRG)
= [ Task Configuration
=% MainTask
&) pLC_PRG
=) Resources List
& SoftMotion General Axis Foal
[™¥] MODBUS_TCP (ModbusTCP Device)
CAN (CAN Bus)
EXP_B (Expansion card)
EXP_A (Expansion card)
. LocalHSIO (LocalHighSpeedIO)
= ﬂi Serial (Serial Interface)

= [ _coM (serial Port)
[l Modbus_Device (Modbus Device) @

"3 Local Bus

When the PLC serves as the Modbus slave, the addresses that can be accessed by the master are
as follows:

a. All bit variable operations (function codes 0x01, 0x02, 0x05, and 0xOF) can read/write 65535 bit
variables ranging from %QX0.0 to %QX8191.7.

b. All register variable operations (function codes 0x03, 0x04, 0x06, and 0x10) can read/write
65536 register variables ranging from MW0 to MW65535.

c. Inovance HMI can access system variables SM0O to SM7999 and register variables SDO to SD7999.
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4.5.3 Modbus Master Configuration

When the PLC serves as the Modbus master, the communication parameters of the Modbus master and
slave must be consistent; otherwise, communication may fail.

1. Open the "Modbus Master Configuration" page.

e AM400/AM600/ACT00/A800: In the left device tree, double-click the Modbus master. The "Modbus
Master Configuration" page is displayed.

m Device %@ Network Configuration m MODBUS_COMO 3

Modbus Slave Configuration

Device Diagnose Virtual Port Device: | Port: ~ | Protocol: v
Status
Serial Port Configuration Modbus Slave Configuration
Information
Unit ID[1..247] 1 =
Baudrate 9600 2 =
Time between Frames(ms) |5 5
Parify EVEN w
Data Bits 8 =
Stop Bits 1 =
TransmissionMode (@ RTU ASCIT

e AM300/AM500: In the left device tree, double-click "COM (Serial Port)". The "COM Configuration”
page is displayed. Double-click "Modbus_Master (Modbus Master)". The "Modbus Master
Configuration" page is displayed.

Devices >~ a2 x %% Network Configuration [) FREE_PROTOCOL_COMO X
= =) AMBo0 =
N —— | Free Protocol Configuration
©. Fault Diagnose Status Virtual Port Device: | Pa
= % Network Configuration
8k Localbus Config Information
=B pLC Logic

=i} Application
#  Differential Monitor
i Library Manager
PLC_PRG (PRG)

Serial Port Configuration

= @ Task Configuration Baudrate 9600 v
= & Mai
= MairTask
Parify EVEN A
&) PLC_PRG
(=) Resources List Data Bits ] 5

"3 SoftMotion General Axis Pool
m HIGH_SPEED_IO (High Speed 10 Module)
@ MODBUS_TCP (ModbusTCP Device)
B FREE_PROTOCOL_COMD (Free Protocol Serial Port)

Stop Bits 1 =

-209-



Network Configuration

Devices v B X

[{ Device @ com

[{ Modbus_Master x

=3 test.oraject -
=1 Device (AM521-0308TN)
< Fault Diagnose
= %@ Network Configuration
& Localbus Config
=Bl pLc Logic
=i} Application
?.... Differential Monitor
m Library Manager
PLC_PRG (PRG)
= [ Task Configuration
=¥ MainTask
@) pLC_PRG
(=) Resources List
" SoftMotion General Axis Pool
[m] MoDBUS_TCP (ModbusTCP Device)
(3 can (canBus)
[ ExP_E (Expansion card)
m EXP_A (Expansion card)
H LocaHsIO {LacalHighSpeedIo)
= [ serial (serial Interface)
=-[T com (serial Port)
=- [ Modbus_Master (Modbus Master)
ﬂi Modbus_Slave (Modbus Slave)
ﬂi Madbus_Slave_1 (Modbus Slave)
"3 LocalBus

Modbus Master Configuration
Modbus Master Configuration

Device Diagnose
. 5 +
Internal Parameters Time between Frames(ms)

Status

Information

2. Configure the Modbus master parameters. The following table lists the master parameters.

Parameter Description
COM Port Serial port 0 or 1, which is used to establish a physical connection to the master
Baud rate Communication rate
Parity Method of verifying communication frames
Data Bits Actual data bits included in communication frames
Stop Bits Last bit in a single message during communication

Transmission Mode

RTU

Time between

The time for the master to wait for the next request data frame after receiving a

Frames

Frames response data frame
Example
Parameter Value
COM Port 0
Baud rate 115200
Parity Even parity
Data Bits 8
Stop Bits 1
Transmission Mode RTU
Time between 2ms

Modbus Master Communication Configuration

When the PLC serves as the Modbus master, double-click a slave in the device tree. The "Modbus Slave
Configuration" window is displayed, as shown in the following figure.
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[ Device ¢ Network Configuration

Maodbus Slave Configuration

Maodbus Slave Communication
Configuration

Device Diagnose

Status

Information

[ moDBUs_como (] modbus_protocol x
Modbus RTU/ASCIT
Unit ID[1..247]: 1 =
Timeout {ms): 1000 =
Slave Enable Variahle:sM 1001 =

Figure 4-12 Modbus slave configuration when port functions as master

Slave configuration parameters:

Configuration Item

Function

Unit ID

ID of the slave, ranging from 1 to 247

Timeout

After sending frames, the master reports receiving timeout if no data is
received from the slave within this timeout period.

Slave Enable Variable

Enables the slave by programming and starts to send frames to the slave.

Example:
Configuration Item Value
UnitID 11
Timeout 1000 ms
Slave Enable Variable 1001

Switch to the "Modbus Slave Configuration" window, and add the Modbus master-slave
communication configuration. Up to 60 configuration entries can be added, as shown in the following

figure.

9C  Network Configuration [@ mopaus_Tcp_1 ([ modbustep x

Modbus TCPSlave Configuration

Name No Access Type Trigger

Modbus TCP Siave Communication —
Configuration znnel

Channel 02
DeviceDiagnose
Channel 03

Intemal /0 Mapping Channel 04

e s~

Status

Information

[ use decimal offset Add.

Write Single Coi(Function Code 05)  Cydlic, tSms
Read Cols(Function Code 01) Cyelc, tsms
Write Single Register(Function Cod...  Cydlic, t#5ms

Read Holding Registers{Function Co... Cydlic, t#5ms

Delete

Variable Read Offset  length  Error Handing Write Offset  Length  Repeated Comment
0x0000 1 1

0x0010 1 Keep Last Value 1

0x0020 1 1

1

0x0020 1 Keep Last Value

Edit...

Figure 4-13 Modbus slave communication configuration when port functions as master

In the preceding figure, each channel represents an independent Modbus request. The fourth row

defines the cyclic operation on a write-single register (function code 0x06) to write a word to the

register with an offset of 0x0020.

After you click "Add...", a dialog box for adding a channel for the Modbus slave is displayed. Click "OK"

to create a channel.
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Select a channel from the Modbus slave channel list and click "Edit...". The "Modbus Channel Set"
dialog box is displayed. Change the values of parameters to modify the channel settings. Click "OK" to
update the channel settings. You can set the following parameters to add or edit a channel:

Channel
Hame Chanmel 03
hooess Tupe Read Holding Registers(Function Code 03] w
Trigger Cyclic L Cycle Time(ms) B =
Repeated 1 =
Comment | ‘

Read Register

Dffset |0=0012
Length(¥OED) |7 =
Error Handling |Keep Last Value e

Write Register

Offzat O=z=0020

Length(WOEDT |1

4k

Cancel

Figure 4-14 Modbus slave communication configuration when port functions as master

Modbus communication parameter settings

Configuration

Function
Iltem
Name Channel name, in the string format.
Read Coils (Function Code 01).
Read Discrete Inputs (Function Code 02).
Read Holding Registers (Function Code 03).
Read Input Registers (Function Code 04).
Access Type

Write Single Coil (Function Code 05).
Write Single Register (Function Code 06).
Write Multiple Coils (Function Code 15).

Write Multiple Registers (Function Code 16).
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Configuration

Function
Iltem
Cyclic: Requests are triggered
y - d ge Cycle Time: Time for re-execution.
periodically.
Trigger Level Trigger: Requests are Trigger Variable (SM): SM element that implements trigger.
triggered when a change is After trigger is successful, the element is reset
made during programming. automatically.
Repeated Arequest is resent for the specified times when no response frame is received from the slave
P upon a communication error.
Comment Brief text description about data.

Read registers

Offset Head address of the registers to be read.

Length Number of registers to be read.

. Keep Last Value: The last valid value is kept.
Error Handling

0: All the values are zeroed.

Write Register

Offset Head address of the registers to be written.

Length Number of registers to be written.

The valid range of the "Length" parameter depends on the following parameters:

Function Code Access Type Register Count

01 Read Coils 1to0 2000

02 Read Discrete Inputs 1 to 2000

03 Read Holding Registers 1to 125

04 Read Input Registers 1to 125

05 Write Single Coil 1

06 Write Single Register 1

15 Write Multiple Coils 1to 1968

16 Write Multiple Registers 1to 123

Modbus slave internal I/O mapping
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4.5.5

@ Network Configuration

Process Data(PDO Setting)
Startup parameters(SDO Setting)
Online

CoE Online

Servo Function Code
EtherCAT1/O Mapping

Status.

Information

@ se20m x
Find Filter Show all
Variable Mapping | Channel Address  Type  Unit  Description
" Controlword %WQWO  UINT Controlword
"y Target position %QD1  DINT Targetpositon
e ‘Touch probe function %WQW4  UINT Touch probe function
"y Physical outputs %QD3  UDINT Physical outputs
] Error code oW UNT Error code
h Statusword SIWL  UINT Statusword
] Position actual value %D DINT Positon actual value
h ‘Torque actual value %WWd  INT Torque actual value
+ % Following error actual value %D DINT Folowing error actual value
h ‘Touch probe status %WIWS  UINT Touch probe status
] Touch probe pos 1 pos value %Ds  DINT Touch probe pos1 pos value
Eh ] Touch probe pos2 pos value %Ds DN Touch probe pos2 pos value
L Digital inputs %ID7 UDINT Digital inputs

Resetmapping | Always update variables: |Enabled 2 (ahwaysin bus cycke task)

IEC Objects
Variable Mapping  Type
@ 155200 @ ETCsave

i = Create new variable “p =Mapto exsting varizble

Figure 4-15 Modbus slave internal I/O mapping when port functions as master

After master-slave communication configurations are added on the "Modbus Slave Communication
Configuration" page, the mapped address of each configuration is automatically allocated in the
Internal I/0 Mapping. In the preceding figure, %IW1 in the first row indicates that the read value of a
coil to the address %IW1. Besides, you can map the customized variables in the program to the I/O
address through the input assistant or directly inputting the example variable path.

Modbus Master Broadcast Configuration

ACaution

Broadcast configuration is only required for Modbus masters of the AM400-/AM600-series PLCs. Skip this section for

PLCs of other series.

When the Modbus master is connected to multiple Modbus slaves, and all Modbus slaves receive the
write operation, the Modbus master needs to perform broadcast.

1. On the "Modbus Master Configuration" page, click "Broadcast Communication Configuration". The
"Broadcast Communication Configuration" page is displayed.
2. Click "Add". The "Modbus Broadcast Channel Set" dialog box is displayed.
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4.5.6

[ Device B Network Configuration (7 mopBUS_coMO x [[f] modbus_protocol -

Modbus Master Confi guration
Name No Access Type Level Trigger Varizble Write Offset  Length  Repeated Comment

Modbus Broadcast Channel Set X

Channel

[ Use decimal offset Add Delete Edit

3. Set the following parameters: Name, Access Type, Trigger Variable (SM), Repeated, Comment, and
Write Register (Offset and Length).
The access type includes multiple function codes, including Write Single Coil (Function Code 05),
Write Single Register (Function Code 06), Write Multiple Coils (Function Code 15), and Write Multiple
Registers (Function Code 16).

e Trigger Variable: Condition that triggers the Modbus master to start communication. The Modbus
master can perform broadcast communication only when the trigger variable is "TRUE". The
trigger variable needs to be reset during programming.

e Repeated: Number of resend times after a send operation is completed. The number of send
failures can be reduced by setting the number of resend times.

4. Click "OK".

Modbus Slave Configuration
When the PLC serves as the Modbus slave, the communication parameters of the Modbus master and
slave must be consistent; otherwise, communication may fail.
1. Open the "Modbus Slave Configuration" page.

e AM400/AM600/ACT00/A800: In the left device tree, double-click the Modbus slave. The "Modbus
Slave Configuration" page is displayed.
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[ Device € Network Configuration [ MoDBUS_COMO X

Modbus Master Configuration

Device Diagnose Virtual Port Devie: ~ | Port: ~ | Protowml: ~
Status
Information Serial Port Configuration Modbus Master Configuration
Time between Frames(ms) |3 >

Baudrate 9600 ~

Farify EVEM i

Data Bits 8 =

Stop Bits 1 2

TransmissionMode @® RTU ASCII

e AM300/AM500: In the left device tree, double-click "COM (Serial Port)". The "COM Configuration”
page is displayed. Double-click "Modbus_Slave (Modbus Slave)". The "Modbus Slave
Configuration" page is displayed.

[ Device [ com x[[f] Modbus Device
COM Configuration
Status Device: AMS521-0808TN Port: 1 Hardware Type: |RS485

Information

Serial Port Configuration

COM Port o e
Baudrate 9600 il
Parify x ~
Data Bits 8 +
Stop Bits 1 >
Devices * 1 X Device [ com Modbus_Device X

=) testproject
= (1) Device (amM521-0808TN)
< Fault Diagnose

Modbus Slave Configuration Modbus Slave Configuration

DeviceDiagnose

= B¢ Network Configuration Unit ID[1..247] 1 =
#4 Localbus Config Internal Parameters
e 5 =
=Bl pLC Logic Time between Frames(ms)

=1 Application Status

ﬁm Differential Monitor
m Library Manager
PLC_PRG {PRG)
= [ Task Configuration
=58 MainTask
] rLc_PRG
(53 Resources List
"3 SoftMotion General Axis Pool
[®] MoDBUS_TCP (ModbusTCP Device)
[ can (canBus)
[ ExP_B (Expansion card)
m EXP_A (Expansion card)
H LoczHs10 (L ocalHighspeedio)
=[] serial (Serial Interface)
= com (serial Port)
Madbus_Device (Modbus Device)
A Local Bus

Information

2. Configure the Modbus slave parameters.
Among these parameters, the serial port configuration parameters have the same meanings as those
of the Modbus master. The Modbus slave number refers to the local device station number. "Time
between Frames" indicates the delay of responding to the master after the frame from the master is

received.
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4.5.7 Modbus Device Diagnosis

The Modbus master diagnosis information includes the communication configurations of faulty slaves
and the fault.

Devices v 3x [ Device % Network Configuration [ mopBus_como x [ medbus_protocal PLC_PRG
=5 amso1-180 -
- [ Device [connected] (AM401-CPUI0STPITN) (10.... Madbus Master Configuration Diagnose State
< FaultDiagnose a Broadcast Communication i DiagnoseState Code
=3¢ Network Configuration Configuration 3 Chanr\e\ 10f slave 1 failed |0%00000001
& EthercAT Config Device Diagnose 2 Channel 2 of slave 1 failed | 0X00000002
#4 Localbus Config 3 Channel 3 of slave 1 failed | DX00000004
= Bl PLC Logic B 4 Channel 4 of siave 1 failed |0X00000008

= 7 Application [run]
() Library Manager
PLC_PRG (PRG) Information
= (#d Task Configuration
=8 ETHERCAT
) ETHERCAT.EtherCAT Task
=8 MairTask
&) PLC_PRG
=) Resources List

Status

" SoftMotion General Axis Poal
B  HGH_SPEED 10 (High Speed 10 Moduile)
% [MB] ETHERCAT (EtherCAT Master SoftMotion)

= MoDBUS_COMO (Modbus Master) A
[ modbus_protocol (Modbus Slave) F'y
Figure 4-16 Modbus master diagnosis
4.5.8 Common Errors of Modbus

The following errors are frequently encountered during Modbus master-slave connection:
e The configurations of Modbus master and Modbus slave are inconsistent, causing a communication
failure between the master and slave.

e An error response is returned when the Modbus master accesses a Modbus slave through an invalid
address.

e The Modbus master receives an error response from the Modbus slave when it attempts to write a
register of the Modbus slave that only supports the read operation.

Incorrect response frame

An error response consists of a slave address, command code+0x80, error code, and cyclic redundancy
check (CRC) code.

The preceding error frame is applicable to all command frames.

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
Command code+0x80 1 Command error code

Error code 1 Value range: 1 to 4

4.5.9 Modbus Variable Addressing

Coil: Bit variable, indicated by 0 or 1 The PLC includes Q and SM area variables.
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Variable Command Code | Start Address | Number of Description
Coils
QX0.0-QX1023.7 | 0X01, 0x05, 0x0f |0 8192 Accessible by standard Modbus protocols.
SM0-SM7999 0x31, 0x35, 0x3f 0 8000 Use different function codes from
Inovance HMI dedicated protocol.

Register: 16-bit (word) variable. The PLC includes M and SD area variables.

. Number of o
Variable Command Code | Start Address . Description
Registers
Accessible by standard Modbus
MWO-MW65535 0x03, 0x06, 0x10 0 65536 I y !
protocols.
Use different function codes from
SD0-SD7999 0x33,0x36,0x40 |0 8000 .
Inovance HMI dedicated protocol.

Note:

Inovance HMI dedicated protocol uses different function codes: For the access to SM, use 0x31, 0x35
and 0x3f (0x30 added based on bit variable access command). For the access to SD, use 0x33, 0x36,
and 0x40 (0x30 added based on register variable access command).

AM600 soft elements include Q, I, and M areas, which can be accessed by bit, byte, word, and double-
word. For example, %QX, %QB, %QW, and %QD are converted as follows:

QB0 = (QX0.0-QX0.7)
QWO = (QB0-QBL1) = ((QX0.0-QX0.7) + (QX1.0-QX1.7))
QDO = (QW0-QW1) = (QB0-QB3) = ((QX0.0-QX0.7) + (QX1.0-QX1.7) + (QX2.0-QX2.7) + (QX3.0-QX3.7))

Register addressing rules
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Address | Add .
Addressing | Addressing | Addressing by | Addressing Addressing ing by ‘ rsss el
_ . Ing by
by Bit by Byte Word by DWord by Bit by DWord
y y By or y y Byte Word y
QX0.0 MX0.0
QX0.1 MX0.1
QX0.2 MX0.2
QXx0.3 MX0.3
QBO MBO
QXx0.4 MX0.4
QX0.5 MX0.5
QX0.6 MX0.6
QX0.7 MX0.7
QWO MWO
QX1.0 MX1.0
QX1.1 MX1.1
QX1.2 MX1.2
QX1.3 MX1.3
QB1 MB1
QX1.4 MX1.4
QXL5 MXL1.5
QX1.6 MXL.6
QX1.7 MX1.7
QDO MDO
QX2.0 MX2.0
QX2.1 MX2.1
QX2.2 MX2.2
Qx2.3 MX2.3
QB2 MB2
QX2.4 MX2.4
Qx2.5 MX2.5
QX2.6 MX2.6
QX2.7 MX2.7
QW1 MW1
QX3.0 MX3.0
Qx3.1 MX3.1
Qx3.2 MX3.2
QX3.3 MX3.3
QB3 MB3
QX3.4 MX3.4
QX3.5 MX3.5
QX3.6 MX3.6
QX3.7 MX3.7
QXx4.0 MX4.0
QB4 Qw2 QD1 MB4 MW2 MD1
Qx4.1 MX4.1

The head address of AM600's Word registers contains an even number of bytes. The head address of

DWord registers contains an even number of words. The index number is two times, facilitating

address calculation.

4.5.10 Modbus Communication Frame Format

e Read coils
The 0x01 command code is used to read the Q variable.

The 0x31 command code is used to read the SM variable.
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Request frame format: slave address + 0x01 + head address of coils + number of coils + CRC code

No. Meaning of Data (Byte) Number of Bytes Description

1 Slave address 1 Value range: 1 to 247

0x01/0x31 (command .
2 1 Read coils

code)

) Upper bits are followed by lower bits. See
3 Coil head address 2 . .
coil addressing.

4 Number of coils (N) 2 Upper bits are followed by lower bits.

CRC code 2 Upper bits are followed by lower bits.

Response frame format: slave address

+0x01 + number of bytes + coil status + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
0x01/0x31 (command .
2 1 Read coils
code)
3 Number of bytes 1 Value: (N +7)/8
Every 8 coils are combined into one byte. If
the number of coils is not a multiple of 8,
undefined bits are filled with 0. The first 8
4 Coil status (N+T7)/8 coils are in the first byte, and the coil with
the smallest address is in the least
significant bit. This pattern continues for the
rest of the coils.
5 CRC code 2 Upper bits are followed by lower bits.

o Read registers

The 0x03 command code is used to read the M variable.

The 0x33 command code is used to read the SD variable.

Request frame format: slave address + 0x03 + head address of registers + number of registers + CRC

code
No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x03/0x33 (command 1 Read registers
code)
3 Register head address 2 Upper bits are followed by lower bits. See
register addressing.

4 Number of registers 2 Upper bits are followed by lower bits (N).
5 CRC code 2 Upper bits are followed by lower bits.

Response frame format: slave address + 0x03 + number of bytes + register value + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
0x03/0x33 (command .
2 1 Read registers
code)
3 Number of bytes 1 Value: N x 2
Every two bytes represent one register
4 Register value Nx2 v§lue, with u.pper b.|ts followeq by lower
bits. The register with the minimum address
is in the foremost.
5 CRC code 2 Upper bits are followed by lower bits.
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Write a single coil.

The 0x05 command code is used to write the Q variable.

The 0x35 command code is used to write the SM variable.

Request frame format: slave address + 0x05 + coil address + coil status + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x05/0x35 (command 1 Write a single coil
code)

3 Coil address 2 Upper bits are followed by lower bits. See
coil addressing.

4 Coil status 2 Lower bits are followed by upper bits. Active
when the value is other than 0

5 CRC code 2 Upper bits are followed by lower bits.

Response frame format: slave address

+ 0x05 + coil address + coil status + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x05/0x35 (command 1 Write a single coil
code)
. Upper bits are followed by lower bits. See

3 Coil address 2 . .
coil addressing.

4 Coil status ) Lower bits are fgllowed by upper bits. Active
when the value is other than 0

5 CRC code 2 Upper bits are followed by lower bits.

Write a single register.

The 0x06 command code is used to write the M variable.

The 0x36 command code is used to write the SD variable.

Request frame format: slave address + 0x06 + register address + register value + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x06/0x36 (command 1 Write a single register
code)

3 Register address 5 Upper bits are followe.d by lower bits. See
register value addressing.

4 Register value 5 Upper bits are f9llowed by lower bits. Active
when the value is other than 0

5 CRC code 2 Upper bits are followed by lower bits.

Response frame format: slave address + 0x06 + register address + register value + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x06/0x36 (command 1 Write a single register
code)
3 Register address 2 Upper bits are followed by lower bits. See
register addressing.
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No.

Meaning of Data (Byte)

Number of Bytes

Description

4 Register value 2 Upper bits are followed by lower bits. Active
when the value is other than 0
5 CRC code 2 Upper bits are followed by lower bits.

Write multiple coils

The 0x0f command code is used to write multiple consecutive Q variables.

The 0x3f command code is used to write multiple consecutive SM variables.

Request frame format: slave address + 0x0f + head address of coils + number of coils + number of
bytes + coil status + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x0f/0x3f (command 1 Write multiple coils
code)
. Upper bits are followed by lower bits. See coil

3 Coil head address 2 .
addressing.

4 Number of coils (N) ) Uppgr bits are fo.llowed by lower bits. The
maximum value is 1968.

5 Number of bytes 1 Value: (N +7)/8
Every 8 coils are combined into one byte. If
the number of coils is not a multiple of 8,
undefined bits are filled with 0. The first 8

6 Coil status (N+T7)/8 coils are in the first byte, and the coil with the
smallest address is in the least significant bit.
This pattern continues for the rest of the
coils.

7 CRC code 2 Upper bits are followed by lower bits.

Response frame format: slave address + 0x05 + head address of coils + number of coils + CRC code

No.

Meaning of Data (Byte)

Number of Bytes

Description

1 Slave address 1 Value range: 1 to 247
2 0x0f/0x3f (command 1 Write multiple coils
code)
3 Coil head address 2 Upper bits are followed by lower bits. See
coil addressing.
4 Number of coils 2 Upper bits are followed by lower bits.
CRC code 2 Upper bits are followed by lower bits.

Write multiple registers

The 0x10 command code is used to write multiple consecutive M variables.

The 0x40 command code is used to write multiple consecutive SD variables.

Request frame format: slave address + 0x10 + head address of registers + number of registers +

number of bytes + register value + CRC code

No. Meaning of Data (Byte) Number of Bytes Description
1 Slave address 1 Value range: 1 to 247
2 0x10/0x40 (command 1 Write multiple registers
code)
3 Register head address | 2 Upper bits are followed by lower bits. See

register addressing.
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No. Meaning of Data (Byte) Number of Bytes Description
4 Number of registers 2 Upper bits are followed by lower bits (N).
5 Number of bytes 1 Value: N x 2
6 Register value Nx2(Nx4)
7 CRC code 2 Upper bits are followed by lower bits.

Response frame format: slave address + 0x05 + head address of coils + number of coils + CRC code

No. Meaning of Data (Byte) Number of Bytes Description

1 Slave address 1 Value range: 1 to 247

2 0x10/0x40 (command |1 Write multiple registers
code)

3 Register head address | 2 Upper bits are followed by lower bits. See

register addressing.

4 Number of registers 2 Upper bits are followed by lower bits (N).

CRC code 2 Upper bits are followed by lower bits.

Application of Free Protocols on Serial Ports

4.6.1 Overview
This section describes communication using free protocols on the serial ports of a medium-sized PLC.
The applicable versions are as follows:
Device Name Version
InoProShop 1.2.0 or later
PLC firmware 1.19.70 or later
4.6.2 Serial Port Configuration

e Enable the free protocol for the AM400/AM600/AC700/A800 series

1. In the left device tree, double-click "Network Configuration”. The "Network Configuration" page is

displayed.

2. Click the PLC device picture. The enabling states of all masters/slaves and free protocols

supported by the PLC are displayed.

Devices - 1 X % Metwork Configuration x

= fest = Refres| Copy (&Paste (i Delete $3)Undo [ Redo | @ Import EDS File o Import GSD File [ Import ECT File | @ Zoom In &, Zoom Out
=l & Refresh | d d I il le | @ ey
= ({] pevies (amso0-CPUIEOSTEYTN)
COM 0
Q. Fault Diagnose ! [IModbus Master [Medbus Slave [JFree Protocol
=@ Network Configuration o 1
5 Locsbus Config [J¥odbus Master [Modbus Slave [JFree Protocol
TR AcLoc 0 L eavopen CAVLink ¥ CA¥Tink 51 Free Y
20 Apphcation - []CANopen Master [ CANlink Master [JCANLink Slave [JFree C2
thernet
%Teran;awnmmr [ModbusTCP Yester [ ModbusTCP Slave [JMelsec Master
ibrary Manager -
| FEtherCAT
PLC_PRG (RG) [ EtherCAT Master
= (B ask Configuration | YEtherNet/IP

=& MainTask [JEtherNet/IP Master []EtherNet/IP Slave
8 ric rrG
(=) Resources List
" softMotion General Axis Pool
B ieH_SPEED 10 (High Speed 10 Module)

[%¥] MODBUS_TCP {ModbusTCP Device)

3. Take the COMO port as an example. Select "Free Protocol" for the COMO port.
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Devices -~ B % ¥ Wetwork Configuration X
=8 test =||: <5 Refresh Copy {E&Paste i Delete $5]Undo (¢} Redo | @ Import EDS File e Import GSD File (¥ Import ECT File | @, Zoom In (3 Zoom Out 80
= Device (aps00-CRUIGOSTR/T)

C0n 0
@ Fault Diagnose [JModbus aster [Jedbus Slave @

= g€ Network Configuration | con 1
£ Locakus Config [Modbus Master [JHodbus Slave [Free Protocol
= B0 pLcLoge B . o S .
O Appicati [JCANopen Master  []CANLink Master [JCANlink Slave [JFzee CaAX
% ‘\pplication
®_ Differential Monitor PE [ XodbusTCP Slave Melsec Mz
o [ModbusTCP Master [Melsec Master
Library Manager
_JEtherCAT
PLC_PRG PRG) B []EtherCAT Master
=[#8 Task Configuration | YEtherNet/IP
=& ManTask [EtherNet/IP Master []EtherNet/IP Slave
&) pLc_PRG

{=) ResourcesList

"3 SoftMotion General Axis Pool

B HiGH_SPEED IO (High Speed 10 Module)
(%] MODBUS_TCP (ModbusTCP Device)

I i FREE_PROTOCOL_COMA (Free Protocol Serial Port) | @

e Enable the free protocol for the AM300/AM500 series

1. In the left device tree, right-click "COM (Serial Port)". In the shortcut menu, select "Add Device".
The "Add Device" dialog box is opened.

= l Serial (Serial Interface]

2 Toes

Properties...
Add Object
=) Add Folder...

AddDevice... |

Disable Devices

Update Device...

1" EditObject
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...
Collapse Application
ol Add Device X
Hene o
Aotion
(® sppend device (O Insert device (O Update device
[ Vendor: | <All vendors> v
Name Vendor  Version  Description
= [l Miscellaneaus
m Free Protocol Serial Port inovance 0.0.0.10 Free Commond on Serial Port of Inovance
m Modbus Device Inovance 0.0.0.10
[T Modbus Master Inovance  0.0,0.10
Group by category [ ] Display all versions (for experts only) [] Display outdated versions
Fleaze select a device from rhe fisr shove.
(When thiz window opens, wou can zslect another tarzet meds in the navizater)
Cleoze

2. Select "Free Protocol Serial Port" and then click "Add Device". The free protocol is enabled for the
PLC.
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a5l Add Device X
Hame Modbuz Master
Aotion
@® hppend device (O TInsert device  Flusilevice O Update device
‘Smng for a fulltext search Vendor: | <all vendors> ~
Name Vendor  Version  Description
= Miscellaneous
m Free Protocol Serial Port inovance 0.0.0,10 Free Command on Serial Port of Inovance
[ Modbus Device Inovance  0.0.0.10
[ Modbus Master [o_ Inovance  0.0.0.10
roup by category [ ] Display all versions (for experts only) [] Display outdated versions
D Fame: Modbus Master -
' ¥endor: Incvance
Categories: §
¥ersion: 0.0.0.10
Order Humber: * v
#ppend selected device as last child of
oM
(When thiz window openz, wou can zelect anether tarzet nede in the navizator)
Add Dovice || () Close
Devices ~ 3 x [ Free_Protocol_Serial_Port Y com x
=5 am800.project - :
~ ] Device (a521-0808T) COM Configuration
D Fault Diagnese
Status Device: | AM521-0808TN Pot: 1 HardwareType: | RS485
= %€ Network Configuration
& LocaBus config Information
= Bl PcLoge Serial Port Configuration
=3 Application
@ Differential Monitor COM Port ) 3
(i) Liorary Manager
Baudrat: 9600 v
PLC_PRG (FRG) auree
=@ Task Configuration Parify % i
= 2 MainTask -
Data Bits 8 +
& rLc_PrG
(=) Resources List Stop Bits 1 s
" SoftMotion General Axis Pool
3 Local Bus

CAN (CAN Bus)
= serial (serial Interface)
= [ com (serial Port)
(i} Free_Protocol_Serial_Port (Free Protocol Serial
H LocalHsI0 (LocaHighSpeedi)
EXP_A (Expansion card)
EXP_B (Expansion card)
[®¥ moDBUS_TCP (ModbusTCP Device)
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4.6.3 Communication Configuration
Devices - b x [{ Device (@ com x
=3 testproject =~

=) pevice (AM521-0808TN) COM Configuration

Q. Fault Diagnose

Status Device: | AM521-0808TN Pot: 1 Hardware Type: | RS45
=3 Network Configuration
&3 Localbus Config Information
= 80 pcioge Serial Port Configuration
=1} Application
#  Differential Monitor COM Port o B

i) Library Manager

Baudrate 9600 v
PLC_PRG (PRG)
=-{#8 Task Configuration Parify = -
= MairTask 5
Data Bits B z
&) PLC_PRG
(=4 Resources List Stop Bits 1 :

"3 SoftMotion General Axis Pool
[M] MODBUS_TCP (ModbusTCP Device)
[ can (can Bus)
[ BxP_B (Expansion card)
(2 Exp_A (Expansion card)
H LocaHSIO (LocalHighSpeedia)
= (@ serial (Serial Interface)
= com (serial Port)
= [ Modbus_Master (Modbus Master)
[ Mmodbus_slave (Modbus Slave)
(@ Modbus_slave_1 (Modbus Slave)
2 Local Bus

The following table lists the parameters that need to be set.

Configuration Item Function
COM Port Serial port 0 or 1, which is used to establish a physical connection to the
master
Baud rate Communication rate
Parity Method of verifying communication frames
Data Bits Actual data bits included in communication frames
Stop Bits Last bit in a single message during communication

The communication format used by the serial port with "Free Protocol" selected must be consistent
with that of the connected slave, for example, 9600 8 E 1.

4.6.4 Registers for Data Sending and Receiving

The following figure shows the configurations of a port enabled with free protocol.
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Serial Port Configuration Free Protocol Configuration
Register Type SEMW e
Baudrate 9600 w Receive Count Register 0 =
Parify EVEM £ Receive Buffer Address 1 =
Data Bits 3 = Max Receive Length 258 =
Stop Bits 1 = Send Count Reqister 300 =
Send Buffer address 301 =
Max Send Length 256 =

MWate: The unit of send/receive length is BYTE!

Figure 4-17 Free Protocol Configuration

Configuration Item Function
Register Type Options are %MW and SD.
Receive Count Register This register displays the number of received bytes when data is received.
Receive Buffer Address This parameter indicates the head address of the buffer that receives data.
Max Receive Length This parameter indicates the maximum number of buffered bytes.

Data is sent when this parameter is not set to 0. Its value is automatically

Send Count Register .
reset after data is sent.

Send Buffer Address This parameter indicates the head address of the buffer that sends data.

This parameter indicates the maximum number of data bytes sent at a

Max Send Length .
time.

In the preceding figure, the option "%MW0" is set and indicates the length of data frames received
from external devices. "MWO" needs to be cleared manually; otherwise, its value keeps increasing until
it is cleared when the value of "Max Receive Length" is reached. In this case, the receive buffer is
overwritten from the start.

For example, if the receive length is "%MWO0 = 10", the receive buffer ranges from %MW1 to %MW5. One
%MW occupies 2 bytes.

For example, if the send length is "%MW300 = 8", the send buffer ranges from %MW301 to %MW304.
Data is automatically sent when %MW300 is not 0. %MW300 is automatically cleared after data is sent.

Application example:
The process based on the preceding settings is as follows:

1. When data is received, %MWO displays the number of received data bytes, and the received data is
stored in the registers starting from the head address %MW1.

2. Each time after data is received, %MWO0 must be cleared manually so that data is buffered all over
again starting from %MWL1. If %MWO is not cleared, data is buffered in sequence.
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3. When the length of received data exceeds the value 256 (bytes) of "Max Receive Length", %MWO0
starts counting again and the received data is stored from the head address %MW1.

4. Before data is sent, the data is written to the registers starting from the head address %MW301.

5. After the data (bytes) to be sent is written to %MW300, data starting from %MW301 is sent.

6. %MW300 is automatically cleared after data is sent.

7. When the number of bytes written to %MW300 exceeds the value 256 of "Max Send Length", data is
sent based on "Max Send Length".

4.6.5 Communication Tests Through the Serial Port Commissioning Assistant

1. Receive data by the PLC
Open "Serial Port Commissioning Assistant" and set the serial port communication parameters as
those on the programming software as follows: baud rate = 9600, check mode = NONE, data bit = 8,
and stop bit = 1.

Use the serial port commissioning assistant to send the 4-byte data "12 34 56 78" in hexadecimal.
The length %MWO of the data received by the PLC is 4 bytes. The buffer that receives data ranges
from %MW1 to %MW2. %MWO0 must be manually cleared before data is received by the PLC again
through the serial port commissioning assistant; otherwise, the buffer receiving the data is not
updated.

=3 acew ~
=[] Device [comected] (ACSLIY-012... &
@ Fault Diagnose

| Free Protocol Configuration

Status virwal Port | pevice: Port: Protocol:
=% Network Configuration

8 Ethercat config Information

= [0 PLC Logic Receive Count Register 1000

= I Application [run]
@ pifferential Monitor

i) Library Manager

PLC_PRG (PRG)
= [ Task Configuration Baudrate 9500 send Count Register 1300

2 Folder

=g ETHERCAT C
4 ETHERCAT... Data Bits B 0 Max Send Length

Receive Buffer Address 1001

Max Receive Length

Parify EVEN Send BufferAddress 1301

=58 MainTask

@ PLC_PRG Stop Bits 1

Note: The unit of send/recaive length is BYTE
[ Resources List Note: The buffer size is supposed to be greater than
[® MoDBUS_TCP (ModbusTCP .. send length + send length/12

+ W] ETHERCAT_C (EtherCAT Ma...
B rRee_PrOTOCOL_COML (F...

= "% softMotion General Axis Pocl

&7 SM_Drive_Virtual (SM_D...

[ - -

Watch1 ~ B X Dignoss

Expression Application Type Value Prepared value Executionpoint

%MWD  Device.Applicaton  WORD 1620004 Cyclic Monitoring Severity  Time
%MW1 Device.Appication  WORD 1623412 Cyclic Monitoring
9% M2 Device. Application WORD 1657856 Cydiic Monitaring
9LMW300 Device. Application WORD 160000 Cydic Monitoring
96MW301 Device. Application WORD 160000 Cydic Monitoring
%MWI0Z  Device.Applicaton  WORD 1620000 Cyclic Monitoring

2. Send data from the PLC
If the PLC wants to send data of 4 bytes, the data value is written to the data sending buffers %
MW301 to %MW302 and 4 is written to the buffer %MW300. Then, the data is automatically sent.
After data is sent, %MW300 is automatically cleared and the receiving area of the serial port
commissioning assistant can receive the data sent by the PLC.
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4.7

4.7.1

4.7.2

Modbus TCP Device Editor

Overview

Click a PLC on the "Network Configuration" page. A window is displayed, allowing you to enable the

master and slaves supported by the PLC, as shown in the following figure. Select the check box before
the master or slave you want to enable, and double-click "MODBUS_TCP" in "Network Devices List" on
the right to add the slave to the network.

(@ Device 2 metwork Configuration x

& Refresh Copy Paste (jj Delete £ Undo (¢} Redo | @ Import EDS File mport GSD File (& Import ECT File |@ Zoom In (& Zoom Out 80 - %
| JCOM 0
[ Modbus Naster [JModbus Slave [JFree Protocal
oo 1
[JModbus Master [JModbus Slave [JFree Protocal
Fcano
[]Cé¥open Master [JCA¥Link Master [JCANLink Slave [JFree CaN
| JEthernet
[JModbusTCP Yaster [ModbusTCP Slave  [Melsec Master
| JEtherCAT
[[JEtherCAT Master
| YEtherNet/IP
- modbus [JEtherNet/IP Master []EtherNet/IP Slave
8 protocol [ ]
=4 <
@ Station »
= =

Figure 4-18 Modbus TCP configuration example

= || Network Devices List

-

B~ Serial Part
. coMo
i
F comi
-, CANopen Port
. EthernetPart
o EthercaT port
[, EtherNet/IP Port

The device tree corresponding to Modbus TCP configuration is displayed on the left, as shown in the

following figure.

= m Device (AMa00-CPU1603TP. ..
@ Fault Diagnose
= gﬂ Metwork Configuration
!.J LocalBus Config
=&l PLC Logic
= -1} Application
@ Differentital Mo...
m Library Manager
PLC_PRG {FRG)
= @ Task Configura...
=-3& MainTask
& PLC_PRG
IL—J ResuurcesLmtI
2 SoftMotion General Axi...
B ticH_speeD 10 (Hig...

Figure 4-19 Device tree corresponding to Modbus TCP configuration

For Modbus TCP communication specifications of medium-sized PLCs, see the user guide of the

specific product.

Modbus TCP Master Configuration

Master Configuration" window is displayed, as shown in the following figure.
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Devices

v 3 X|| P Network Configuration 7] MoDBUS TCP_1 x

=gl AMSO0.profect
=[] Device (aMe00-CPLIL608TR/TI)
@ Fault Diagnose
= %@ Metwork Configuration
LI LocalBus Config
=20 pLC Logic
=} Application
@ Differential Monitor
Library Manager
PLC_PRG (PRG)
= Task Configuration
=g MainTask
& PLC_PRG
{=] Resources List
"2 SoftMotion General Axis Pool
. HIGH_SPEED_10 (High Speed IO Module)
= E MODBUS_TCP_1 (ModbusTCP Master) |
m modbusTep (ModbusTCP Slave)
m modbusTep_1 (ModbusTCP Slave)

II Modbus TCPMaster Configuration I
|

Modbus TCP
Device Diagnose
Status Time between Frames(ms): |1 &
Information

Figure 4-20 Modbus TCP Master Configuration

"Time between Frames" refers to the time for the master to wait for the next request data frame after

receiving a response data frame. This parameter can be used to adjust the data exchange rate.

4.7.3 Modbus TCP Master Communication Configuration

Modbus TCP slave configuration

Devices

=-13) AMS00.project
= Device (amsoo-cPULEOSTEA)
@ Fault Diagnose
= %€ Network Configuration
& LocalBus Config
= Bl PLC Logic
= £} Application
®  Differential Monitor
(0 Library Manager
PLC_PRG (PRG)
= [#8 Task Configuration
=g MainTask
] PLC_PRG
(5 ResourcesList
"3 SoftMotion General Axis Pool
B HiGH_SPEED IO (High Speed 10 Module)
=[] MODBUS_TCP_1 (ModbusTCF Master)

() modbusTep (ModbusTCP Slave)
[zl modbusTep_1 (ModbusTCR Slave)

> 3 X %f  Network Configuration [ mopsus_TcP_1 [} modbusTep x
| odbus TCP Slave Configuration
Modbus TCP
Modbus TCP Slave Communication
Configuration
Slave TP Address: 192 168 . 1 . 1
Device Diagnose
: 502 =
Status Port:
Information Unit 1D[0..255]: 258 s
Timeout(ms): 1000 —
Slave Enable Variable:sm 3001 s

Figure 4-21 Modbus TCP master-slave connection configuration

Configuration parameters:

Configuration Item

Function

Slave IP Address

IP address of the Modbus TCP slave used to connect to the master.

Port TCP port of the Modbus TCP slave used to connect to the master.
Unit ID Protocol station address of the Modbus TCP slave used to connect to the
master.
. After sending frames, the master reports receiving timeout if no data is
Timeout

received from the slave within this timeout period.

Slave Enable Variable

Enables the slave by programming and starts to send frames to the slave.

Example:
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Configuration Item

Value

Slave IP Address

192.168.10.16

Port 502
Unit ID 05
Timeout 1000
Slave Enable Variable 3001

Configuring Modbus TCP master-slave communication

(@ Devie 9 network Configuration [ mopsus_como [ modbus_protocol x

Modbus Slave Cenfiguration

Name No
Channel 01

1
Chanel02 2
chamel03 3

4

Internal O Mapping Charnel 04
Status

Information

[ usedecimal offset

Access Type Trigger Variable ReadOffset  Length  ErorHanding  Wirite Offset
Read Coils(Function Code 01) Cydic, t#100ms 0x0000 1 Keep Last Value
Write Single Coil(Function ...  Cydic, t#100ms 0x0000
Rezd Holding Registers(Fu... | Cyclc, t2100ms 00010 1 Keep Last Value

Wirite Single Register(Func...  Cydlc, t#100ms 0x0020

Length  Repeated Comment

1

1

1
1
1
1

Figure 4-22 Configuring Modbus TCP master-slave communication

In the preceding figure, each channel represents an independent Modbus TCP request. The "Access
Type" column defines the 5-ms cyclic operation triggered by "Write Single Register (function code 06)"
to write 2-byte data (one register occupies 2 bytes) to the register whose offset address is 0x0020.

After you click "Add...", a dialog box for adding a channel for the Modbus TCP slave is displayed.
Complete settings and click "OK" to create a channel.

Select a channel from the Modbus TCP slave channel list and click "Edit...". The "Modbus Channel Set"
dialog box is displayed. Change the values of parameters to modify the channel settings. Click "OK" to

update the channel settings.

You can set the following parameters to add or edit a channel:
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Modbus Channel Set x
Channel
Hame Chanmel 03
hooess Type Write Single Reglster (Function Code 06) w
Trigger Cyclic w Cyele Time{ms) |100 =
Bepeatad 1 =
Comment

Read Register

Offzet 00000

Length(WOED) |1 =
Error Handling Feep Last Value
Write Register

0ffset |nxnnna

Length(#ORD) |1 =

Cancel

Figure 4-23 Dialog box for Modbus TCP master-slave communication configuration

Modbus communication parameter settings

Configuration
ltem

Function

Name Channel name, in the string format.

Read Coils (Function Code 01).

Read Discrete Inputs (Function Code 02).
Read Holding Registers (Function Code 03).
Read Input Registers (Function Code 04).
Access Type
Write Single Coil (Function Code 05).
Write Single Register (Function Code 06).
Write Multiple Coils (Function Code 15).

Write Multiple Registers (Function Code 16).

Cyclic: Requests are triggered periodically. Cycle Time: Time for re-execution.

Trigger Level Trigger: Requests are triggered when a Trigger Variable (SM): SM element that
change is made during programming. implements trigger.

A request is resent for the specified times when no response frame is received from the slave

Repeated -
upon a communication error.
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4.7.4

Configuration
ltem

Function

Comment Brief text description about data.

Read Register | —

Offset Head address of the registers to be read.

Length Number of registers to be read.

) Keep Last Value: The last valid value is kept.
Error Handling

0: All the values are zeroed.

Write Register | —

Write Register | Head address of the registers to be written.

Length Number of registers to be written.

The valid range of the "Length" parameter depends on the following parameters:

Function Code Access Type Register Count

01 Read Coils 1to 2000
02 Read Discrete Inputs 1to 2000
03 Read Holding Registers 1to 125
04 Read Input Registers 1to 125
05 Write Single Coil 1

06 Write Single Register 1

15 Write Multiple Coils 1to 1968
16 Write Multiple Registers 1to123

Modbus TCP slave internal I/O0 mapping

(@ Deviee % Metwork Configuration [ mopsus_coma [#] modbus_protocol x -

Modbus Slave Configuration Find Filter Show all - Add FB for IO Channel.. Go to Instance Set Continuous Address

Modbus Siave Communication Variable Mapping Channel  Address  Type Uit Description
Ceireim 4 Channel0:  %Iwi ARRAY [0..0] OF WORD Read Cois
DeviceDisgnose w4 Chamnel03 %Wz ARRAY [0..0] OF WORD Read Holdng Regiters
£ Channel 02 QW1 ARRAY [0..0] OF WORD Write Single Coil
intems! 30 Mapping ] Charnel04  %QW2  ARRAY [0..0] OF WORD Wirite Single Register
Status

Information

‘ \ Reset All Mapping Var  Always updatevariables  Enabled 1 (use bus cyde task if not usedin any task)

Figure 4-24 Internal I/O mapping of Modbus TCP master-slave connection

After master-slave communication configurations are added on the "Modbus TCP Slave
Communication Configuration" page, the mapped address of each configuration is automatically
allocated in "Internal I/O Mapping". In the preceding figure, %IW1 in the first row indicates that the
read value of a coil to the address %IW1. Besides, you can map the customized variables in the
program to the I/O address through the input assistant or directly inputting the example variable path.

Modbus TCP Slave Configuration

When the PLC serves as the Modbus TCP slave, double-click a slave in the device tree. The "Modbus
TCP Slave Configuration" window is displayed, as shown in the following figure.
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4.7.5

Devices

* % X| 3£ Wetwork Configuration

'@ mopeus_Tce_1

[ mocbustep V[f] MoDBUS_TCP x

=5 AMSOD, project

= [T Device (aMs00-CPUIEESTE/TY)
°-‘ Fault Diagnose
F% Network Configuration
: E LocalBus Config
2 [l PLC Logic
Fo Application
gm Differential Monitor
i m Library Manager
[B] PLC_PRG (PRG)
F@ Task Configuration
=g MainTask
] PLC_PRG
[ Resources List
A SoftMotion General Axis Pool

i m modbusTep (ModbusTCP Slave)

[l HiGH_SPEED_IO (High Speed 10 Module)
=/-[ W] MODBUS_TCP_1 (ModbusTCP Master)

[ modbusTep_1 (ModbusTCP Slave)

[0 vooeus e trodbustcr pevies |

Configuration parameters:

IMadbusTCP Slave Configurationl

Device Diagnose Slave Port:

Status
Time between Frames(ms):

Information

502 B
: |

‘ Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Build - |O 0 error{s) |® O warning(s) | 0 message(s)

Figure 4-25 Modbus TCP slave configuration

‘ Description Project Object

Configuration Item

Function

Slave Port

TCP port of the Modbus TCP slave

Time between Frames

communication frame

Delay for the Modbus TCP slave to return a response frame after receiving a

Example:
Configuration Item Value
Slave Port 502
Time between Frames 1

Devices

> I X

Modbus TCP Device Diagnosis

Modbus TCP master diagnosis

[ Device

|94 network Configuration [} MODBUS_TCP_1 X

S5 Amson

=] Device fronnected] (AMEO0-CPUTE... £

9, Fault Diagnose

95 Network Configuration

& EthercaT config

8% Localus Canfig

=B pLcLogc

- #; Application [stop]

Resources List

B G _srEED_IO (High Spee... A

[®] MODBUS_TCP (ModbusTCP De... A

(W] ETHERCAT (EtherCAT Master 5... £y

= MODBUS_COMD (Modbus Master) A

“[f] modbus_protocol (Modbus ... &

- [W] MODBUS_TCP_1 (ModbusTCP ... £
[ modbusTep (ModbusTeP 1. A

[T modbusTep_1 (ModbusTCP... £

Modbus TCPMaster Configuration Diagnose State

DiagnoseState Code
Channel 1 of slave 1 failed | 0X00000001

Device Diegnose

Status Channel 2 of slave 1 failed | 000000002

Channel 3 of slave 1 failed | 0X00000004

Information

Channel 4 of slave 1 failed | 0X00000008

Figure 4-26 Modbus TCP master diagnosis
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q - i Device }’% Network Configuration MODBUS_COMO modbus_protocal modbusTcp_1 modbusTcp x]_
=) amsoo

= 6. A Modbus TCP Slave Configuration Diagnose State
o-' Fault Diagnose Modbus TCP Slave Communication . s v i

4% Network Configuration Cenfiguration Channzl 1 of slave 1 failed |0X0D000001
8 EtherCAT Config Device Diagnose Channzl 2 of slave 1 failed | 0¥00000002
- W Localbus Config Chanril 3 of slave 1 failed | 0X00000004

Status
= B0 e Logic Channel 4 of slave 1 failed | 0X0D00000S

=+ 1} Application [stop]

-[= Resources List
B tueH_sPEED 10 (High Spee... A —
-[m] MoDBUS_TCP (ModbusTCP De... fA —
- [BE] ETHERCAT (EtherCAT Master ... £y
rl MODBUS_COMO (Modbus Master) £
B modbus_protocol {Modbus ... £
=M MODBUS_TCP_1 (ModbusTCP ... A
" st ety 5] A

i modbusTep_1 (ModbusTCP... A

Information

Figure 4-27 Modbus TCP master-slave connection diagnosis

Modbus TCP slave diagnosis

Devices v 8 X | Uf Network Configuration MODBLS_TCP_1 modbusTep MODBUS_TCP %
=5 ameoo =
o [ s I Modbus TCP Slave Configuration | Diagnose State
o.' Fault Diagnose Iw No. DizgnoseState Code
=% Network Canfiguration
@ LocalBus Config Status

=80 PLC Logic

= Application [stop]
. gm Differential Monitor —
m Library Manager T—

5] L PR (PRG)
A Task Configuration

=g MairTask

-] pLC_PRG
= Resources List <

"2 SoftMation General Axis Pool
B HicH_sPEED_IO (High Spee... &
=[] MoDBUS_TCP_1 (ModbusTCP ... A
modbusTep (ModbusTCP Sl... &
iy
iy

Information

MODBUS_TCP (ModbusTCP De. ..

Figure 4-28 Modbus TCP slave diagnosis

4.7.6 Common Errors of Modbus TCP

The following errors are frequently encountered during Modbus TCP master-slave connection:

e The IP addresses configured for Modbus TCP master-slave connection are incorrect, causing a
communication failure.

e An error response is returned when the Modbus TCP master accesses a Modbus TCP slave through
an invalid address.

e The Modbus TCP master receives an error response from the Modbus TCP slave when it attempts to
write a register of the Modbus TCP slave that only supports the read operation.

An error frame consists of a transaction meta identifier, protocol identifier, length, slave address,
(command code+0x80), error code, and cyclic redundancy check (CRC) code.

The preceding error frame is applicable to all command frames.

No. Meaning of Data (Byte) Number of Bytes Description

1 Transaction meta identifier 2 Identifier of the Modbus request/
response transaction being processed

2 Protocol identifier 2 0: Modbus protocol
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No. Meaning of Data (Byte) Number of Bytes Description
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 Command code+0x80 1 Command error code
6 Error code 1 1to4
4.7.7 Modbus TCP Communication Frame Format

e Read coils

The 0x01 command code is used to read the Q variable.

The 0x31 command code is used to read the SM variable.

Request frame format: transaction meta identifier + protocol identifier + length + slave address +

0x01 + head address of coils + number of coils

. Number of o
No. Meaning of Data (Byte) Description
Bytes
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
0x01/0x31 (command )
5 1 Read coils
code)
. Upper bits are followed by lower bits. See coil
6 Coil head address 2 .
addressing.
7 Number of coils (N) 2 Upper bits are followed by lower bits.

Response frame format: transaction meta identifier + protocol identifier + length + slave address +

0x01 + number of bytes + coil status

No. Meaning of Data (Byte) Number of Bytes Description
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
0x01/0x31 (command .
5 1 Read coils
code)
6 Number of bytes 1 Value: (N +7)/8
Every 8 coils are combined into one byte. If
the number of coils is not a multiple of 8,
undefined bits are filled with 0. The first 8
7 Coil status (N+7)/8 coils are in the first byte, and the coil with the
smallest address is in the least significant bit.
This pattern continues for the rest of the
coils.

e Reads registers

The 0x03 command code is used to read the M variable.

The 0x33 command code is used to read the SD variable.
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Request frame format: transaction meta identifier + protocol identifier + length + slave address +

0x03 + head address of registers + number of registers

No. Meaning of Data (Byte) Number of Description
Bytes
1 Transaction meta 2 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x03/0x33 (command 1 Reads registers
code)
6 Register head address 2 Upper bits are followed by lower bits. See
register addressing.
7 Number of registers (N) 2 Upper bits are followed by lower bits.

Response frame format: transaction meta identifier + protocol identifier + length + slave address +

0x03 + number of bytes + register value

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x03/0x33 (command 1 Reads registers
code)
6 Number of bytes 1 Value: N x 2
Every two bytes represent one register value,
7 Register value (N x2) bytes Wlth uppe.r bits foll9wed by lower b{ts: The
register with the minimum address is in the
foremost.

Writes a single coil.

The 0x05 command code is used to write the Q variable.

The 0x35 command code is used to write the SM variable.

Request frame format: transaction meta identifier + protocol identifier + length + slave address +

0x05 + coil address + coil status

. Number of —
No. Meaning of Data (Byte) Description
Bytes
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x05/0x35 (command 1 Write a single coil
code)
. Upper bits are followed by lower bits. See coil
6 Coil address 2 .
addressing.
7 Coil status ) Lower bits ?re f(?llowed by upper bits. A non-
zero value is valid.
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Response frame format: transaction meta identifier + protocol identifier + length + slave address +

0x05 + coil address + coil status

. Number of .
No. Meaning of Data (Byte) Description
Bytes
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x05/0x35 (command 1 Write a single coil
code)
. Upper bits are followed by lower bits. See coil
6 Coil address 2 .
addressing.
7 Coil status ) Lower bits ére f?llowed by upper bits. A non-
zero value is valid.

Writes a single register.

The 0x06 command code is used to write the M variable.

The 0x36 command code is used to write the SD variable.

Request frame format: transaction meta identifier + protocol identifier + length + slave address +

0x06 + register address + register value

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta ) Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x06/0x36 (command 1 Write a single register
code)
6 Register address 5 UpFJer bits are followe.d by lower bits. See
register value addressing.
7 Register value ) Upper bits .are fgllowed by lower bits. A non-
zero value is valid.

Response frame format: transaction meta identifier + protocol identifier + length + slave address +

0x06 + register address + register value

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta ) Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x06/0x36 (command 1 Write a single register
code)
i f its.
6 Register address 9 Upper bits are (?llowed by lower bits. See
register addressing.
7 Register value ) Upper bits are féllowed by lower bits. Active
when the value is other than 0
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Writes multiple coils

The 0x0f command code is used to write multiple consecutive Q variables.

The 0x3f command code is used to write multiple consecutive SM variables.

Request frame format: transaction meta identifier + protocol identifier + length + slave address +

0x0f + head address of coils + number of coils + number of bytes + coil status

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x0f/0x3f (command 1 Write multiple coils
code)
. Upper bits are followed by lower bits. See coil
6 Coil head address 2 .
addressing.
7 Number of coils (N) ) Uppfer bits are fo.llowed by lower bits. The
maximum value is 1968.
8 Number of bytes 1 Value: (N+7)/8
Every 8 coils are combined into one byte. If the
number of coils is not a multiple of 8, undefined
9 Coil status (N+7)/8 bits are filled with 0. The first 8 coils are in the

first byte, and the coil with the smallest address
is in the least significant bit. This pattern
continues for the rest of the coils.

Response frame format: transaction meta identifier + protocol identifier + length + slave address +

0x05 + head address of coils + number of coils

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
f/0x3f
5 0x0f/0x3f (command 1 Write multiple coils
code)
. Upper bits are followed by lower bits. See coil
6 Coil head address 2 .
addressing.
7 Number of coils 2 Upper bits are followed by lower bits.

Writes multiple registers

The 0x10 command code is used to write multiple consecutive M variables.

The 0x40 command code is used to write multiple consecutive SD variables.

Request frame format: transaction meta identifier + protocol identifier + length + slave address +

0x10 + head address of registers + number of registers + number of bytes + register value

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
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No. Meaning of Data (Byte) | Number of Bytes Description
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
0x10/0x40 (command . . .
5 1 Writes multiple registers
code)
6 Register head address | 2 UpPer bits are fgllowed by lower bits. See
register addressing.
7 Number of registers 2 Upper bits are followed by lower bits.
8 Number of bytes 1 Value: Nx2
9 Register value Nx2(Nx4)

Response frame format: transaction meta identifier + protocol identifier + length + slave address +
0x05 + head address of coils + number of coils

No. Meaning of Data (Byte) | Number of Bytes Description
1 Transaction meta 5 Identifier of the Modbus request/response
identifier transaction being processed
2 Protocol identifier 2 0: Modbus protocol
3 Length 2 Number of the following bytes
4 Slave address 1 Value range: 1 to 247
5 0x10/0x40 (command 1 Writes multiple registers
code)
i fi its.
6 Register head address | 2 Upper bits are gllowed by lower bits. See
register addressing.
7 Number of registers 2 Upper bits are followed by lower bits.

4.8 CANopen Network

48.1 Overview of CANopen Communication

CANopen bus

CANopen is the industrial communication protocol family for distributed automatic control devices
based on the CAN bus. CANopen is promoted by CAN in Automation (CiA) and was standardized at the
end of 2002, with a standard number of CENELEC EN 50325-4. CANopen defines application-layer
protocols, communication-layer protocols, and multiple application protocols. The following figure
shows the overall architecture of CANopen.
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Device Profile Device Profile
1/0 Module Drives | ... Application plane
CiADSP -401 CiA DSP -402

!

Application layer
CANopen-API CiADS -301
Framework
Object Dictionary CiA DSP -302
CiADSP -304

!

Communication Object Comnzz?:ggt_lgglplane
PDO | | SDO Sync | |Emergency|  ...... Framework
CiA DSP -302
CiADSP -304

!

CAN Bus

The application layer provides applications with acknowledged and unacknowledged services and
defines communication objects. Those services can be used to request data from a server.

Communication objects are used during data exchange. They are used to exchange process data and
service data, manage processes or synchronize the system clock, manage error statuses, and control
and monitor node statuses. A communication object is defined by a structure, transmission type, and
CAN identifier. Typical parameters of communication objects include the CAN identifier for data
transmission, message transmission type, and disable time or event time. The parameters are defined
in communication protocols.

For each CANopen device, the main data structure is an object dictionary, which is the primary data
exchange medium for the communication between the application layer and CAN bus. Object
dictionary portals can be accessed from the application layer and CAN bus through special messages.
Those portals can be considered as a variable or a programmer-defined area.

Each portal has an index or a sub-index. An object dictionary portal can be accurately located by using
the index structure. The CANopen protocol stack provides standard API functions to define object
dictionary portals, including their read and write attributes. Object dictionaries can be accessed by
using communication objects through the CAN bus.

In object dictionaries, attributes of each portal must be defined, including the data type, access
permission, data transmission for process data objects (PDOs), and variable range.

e PDOs are used to transmit the real-time data of processes.

e Service data objects (SDOs) are used to access the object dictionary of a device, set parameters, or
transmit non-real-time data.

e SYNC messages do not contain data. They are sent by the producer to the CAN network periodically
to trigger transmission of PDO data on nodes.

e Emergency messages are triggered by the internal critical errors of devices. They consist of an error
code, error register, and manufacturer specific error.
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CiA DS-301 defines the application layer and communication protocols. CiA DSP-302 defines the
framework of programmable CANopen devices. CiA DSP-304 defines the framework of secure
redundant data transmission, whereas the data description of specific devices is defined in the
application protocol consisting of respective device protocols. For example, CiA DSP-401 defines the
data format of the I/O module, and CiA DSP-402 defines the data format for drive control.

Hardware port

CANopen transmits data through the DB9 connector. The following table lists pins of the DB9

connector.
Diagram Pin Signal Definition
PIN2 CANL
O
o 5 PINT CANH
9 o
O 4
8 (e}
o 3
7 o PIN3 CGND
@) 2
6 e} 1

It is recommended to use shielded twisted pairs to connect the CAN bus. Connect two 120 Q
termination resistors at each end of the bus to prevent signal reflection. Typically, ground the shield in
the single-point grounding mode. Do not bundle the bus cables together with AC power cords and high
voltage cables; otherwise, communication signals may be affected by interference.

Networking diagram

The following figure shows the CAN bus topology.

24V

power CAN bus /
N CANH 1 [ -
l— 4 CANL \ [ \ T
1200 \ / cGND \ [ \ N\ \_/ / Goa
termination \ / \ | \/ \ / ) ) \/ \/ ] terminatic
resistor J_ | \V \ \Vi \V / / V | J_resistor

(24V CANH @ CANL CGND) (CANH CANL CGND) CANH CANL CGND =
Set Position 1 and ] LA DIP switch
| | Position 2 on the oI Bl siEh [ || Wron this switch s at
switch of_the_ the network terminal,|
communication

you need to use this
termination resistor to switch to set the

connect the resistor. termination resistor.
Master
AM 600 Slave 1 Slave N

Process of using CANopen

The general process of using CANopen is as follows:

1. Design the CANopen hardware network structure.

2. On the "Network Configuration" page, activate the CANopen bus. After the CANopen bus is activated,
the CANopen master is automatically added, and the CANopen bus task named "CANopen" is also
added. By default, the CANopen bus uses the task to refresh I/0.

3. On the "Network Configuration" page, add CANopen slaves and modules based on the hardware
structure. Before adding a third-party slave, import an EDS file to import the third-party slave on the
"Network Configuration" page.
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% Wetwork Configuration X
@ Refresh | Copy (& Paste {jj Delete $3)Undo (¢} Redo | @ Import EDS File = Import GSD File [#) Import ECT File | (& Zoom In (3, Zoom Out 80

| SCOM 0
[Modbus Master [Modbus Slave [JFres Pratocol
0

e

L
[Modbus Master [JModbus Slave [JFres Pratocol

[DICANopen Naster  []CANlink Master [ CANlink Slave [JPree CAY
| JEthernet
[IModbusTCE Master [ MedbusTCP Slave [ ¥elsec Master

| FEtherCAT

[]EtherCAT Master

| VEtherNet/IP

[]EtherNet/IP Master []EtherNet/IP Slave

<

~ || Network Devices List

- serial Port
CANopen Port
Inavance
- [l GL1D-RTU-COP
il HuPC
@l HsupLC
[ 1ss80
[l 15580 Driver
[l 15620_v056
@l Mp3soMDs00_v1.12
- [l MD380H
@ Mps10 W V30
[l MDs10_REC_V13.0
[l PosozpLe
Ml Pich_Drive 114

~ -

[l svesoc_vi1
[l svesoc_vi1
- [l SV670C_V1.1
The Thrid Party
- EthernetPort
~ o EtherCAT Port
5 - EtherNet/iP Port

4. To add an AM600 slave, you need to add an I/0 module on the "Hardware Configuration" page.
Double-click the module in "In\Output Module List" on the right, as shown in the following figure.

The CANopen slave is a CANopen remote device.
2;@ Metwork Configuration X
@ Refresh | §& Copy Paste 1oy Delete $¥Undo Redo | @ Import EDS File

CANopen

H5U_PL 13620V
C 056
Station:1 Station:2

<

-

Network Devices List

ﬁ_}yf Serial Port

# CAMNopen Port

EI Inovance

-] GLi0-RTU-COP
-[#] H5UPLC

|| 15580_Driver
| 15620_vose

-] MD330MDS500_V1.12
[l MD810 INV_V3.0
-l MDs10_REC_v1i3.0
-]l PD8O2PLC

—Jfl] Pitch_Drive_v1.14
-] sve30C_vi1
-Jl] svesoc_vi.1

- [l] sveroc_vi1

[}~ The Thrid Party

E:I---F[»;r Ethernet Port

- EtherCAT Part

E:I---F[»;r EtherMet/IP Port

5. Set the master parameters, slave parameters, and module parameters properly. In normal cases, the

slave node ID is automatically generated, PDOs and mapping are automatically generated based on

the EDS file, and some special settings need to be modified manually.

When setting the parameters of the master and slave, ensure that the master baud rate and slave node
ID match with the slave baud rate, slave node ID, and DIP switch, respectively.
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Metwork Management
Mode ID:

Baudrate(Khbit/s]):

|:| Mo access to SDO,MMT When program is running

|12;r

E||| Check and fix configuration || Stopped on failure

500

v]

Autostart CANopenManager

Polling of optional slaves

Sync

[[] Enable Sync Producing

Start Slave

NMT Start All{if possible)

Heartbeat
[] Enable Heartheat Producing

COB-ID: 162 80 2 Node ID: 127 3|
Cycle Period{us): |1DDDUU E" Producer Time{ms): |3EIEI = |
Window Length{us): |D = |
Enable Sync Consuming
a P cter Confi ti General
ave Farameter Conriguration Node ID: E

Receive PDO

Send PDO

Service Data Object

Debug

CAMopenSlaver I/0 Mapping
Status

Information

General
Mode ID:

Enable Expert Settings

[] Create all 5D0s

[] Enable Sync Producing

Error Control

[] Enable Expert Settings

[] Enable Sync Producing

A 5]

] Option Device

] Mo Initialisation

Enable Nodeguarding

Guard Time{ms):

Life Time Factor:

Enable Emergency

Emergency COB-ID:
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Factory Settings
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2 2
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%@ MNetwork Configuration (7 canopen

CANopen DO16 1/0 Mapping Find

[f] Device [ eLio_RTU_COP

(1) GL10_oo16ER X

Filter Show all

+ Add FB for 1O Char

Variable
= K@

Information i

Status

Mapping Channel

QB(I)
Qo
o1
Q2
Q3
Q4
Qs
Qs
Q7
QB(IT)

Address Type Unit  Description

%QB1
%0X 1.0
QX 1.1
QX 1.2
%0 1.3
%QX 1.4
%0 1.5
%QX 1.6
%X 1.7
%QB2

USINT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
USINT

The software provides soft elements to obtain the CANopen slave status and the CiA-DSP405 library for

slave management and operation.

4.8.2 CANopen Master Configuration

Master configuration

If an AC800-series PLC serves as the master, the conversion module must be configured, as shown in

the following figure.
‘Qﬁ Metwork Configuration
CANOpen Master
Convertsion Module
CANopenMaster If0 Mapping
Status

Information

[l canoPEN x

(®) Built In CAN({Optional)

IP Address:

Subnet Mask:

Virtual Port

Device:

Part:

255 .

() Network to CAN(External)

L1883 . 2 . 100

Figure 4-29 CANopen master configuration page

Two conversion modules are available: built-in CAN card and network-to-CAN module. If the built-in
CAN card is used, select "Built In CAN". When the network-to-CAN module is used, configure the
module type, IP address, and subnet mask. The network segment of the network-to-CAN module must

be consistent with that of the port A or B of the AC800; otherwise, the network-to-CAN module cannot

be scanned out by the AC800.
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Note

After the IP address and subnet mask of the network-to-CAN module are modified, the modification takes effect and
the network-to-CAN module is restarted and re-connected upon next login. Start the application program after the
network-to-CAN module is restarted and the SYS indicator turns from red to green and blinks for 10s.

Devices ~ 2 x| [ canopen x
=) axis_testproject -
=) Device (AM401-CPUIG0ETN-C) CANOpen Master Network Management .
@ Fauit Dingnose e 70 e Node 1D 127 3 Check and fix configuration Stopped on failure
= %% Network Configuration Baucrate(Kitis): w0 o
& canopen config Status
B4 EtherCAT Config [] No access to SDO,NMT When program is running CAN
Information
¥4 LocalEus Config Autostart CANopenManager Start Slave
=B PLC Logic
%€ Appiication Palling of optional slaves NMT Start All(if possible)
[ Resources List syne Heartbest
8 Softtotion General Axis oo Enable Sync Producing Enable Heartheat Praducing
[l HiGH_SPEED IO (Hich Speed 10 Modile) — -
W] MODBUS _TCP (ModbusTCP Device) COB-ID: 16 = = Node ID: 5
* B ETHERCAT_C (EtherCAT Master SoftMotion) Cycle Period(us): 100000 Producer Time(ms): 300
= |8 [cANOPEN (CANopen Master) | )
[ 6L10_RTU_COP (CANopen Slave) Window Lengthfus): |0
(3 Pitch_Drive_v1_14 (CANopen Slave) Enable Sync Consuming
(] 15580 _Driver (CANopen Slave)
CANPart
Port o

Network management

e Node ID: The unique identifier of the master in the CANopen network. The default value is 127, and
the value range is 1 to 127, in the decimal format.

e Check and fix configuration: See the section "Check and fix configuration."

e Stopped on failure: See the section "Stopped on failure."

e Baudrate: The baud rate of transmission along the bus. The unit is kbps. Options are 10, 20, 50, 100,
125, 250, 500, 800, and 1000. The default value is 500.

Note

If the CPU module is at the head end or tail end of the network, turn the termination resistor of the CANopen port to
ON. Set a proper baud rate because the communication distance is related to the baud rate.

e No access to SDO, NMT when program is running: If this option is selected, the slave cannot be
accessed through SDO and NMT in the user program or on the slave commissioning page when the
application program is running.

e Network load: The real-time load of the CANopen network when the bus is running. The network
load is displayed only after you log in to the PLC.

Sync

e Enable Sync Producing: If this option is selected, the master sends synchronization information. It is
deselected by default. This function can be enabled on only one station of the CANopen bus
system. The PDO indicating the synchronization type sends information based on the preset type
after synchronization information is sent.

e COB-ID: The communication object identifier, which is also the synchronization message ID. It is set
to 16#80 and cannot be changed. This COB-ID is also used if "Enable Sync Producing" is selected on
the slave.

e Cycle Period (us): The interval at which synchronization information is sent. The value ranges from
2000 to 4294967000, in microseconds (us). It is an integral multiple of the bus task time.
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e Window Length (us): Used for PDO synchronization. The unit is microseconds. It is invariably set to
0 and cannot be changed.

Heartbeat

Heartbeat is a node guarding mechanism. Different from node daemon, heartbeat can be triggered by
the master or slave. In normal cases, the master sends heartbeat information to the slave, which is
configured with the master node ID for consumption so that the slave can monitor the master.

e Enable Heartbeat Producing: If this option is selected, the master sends heartbeat information. It is
deselected by default.

o Node ID: The unique identifier of the sent heartbeat information. By default, it is set to the master
node ID. The value ranges from 1 to 127.

e Producer Time (ms): The interval at which heartbeat information is sent. The value ranges from 2 to
32767, in milliseconds (ms). It is an integral multiple of the bus task time.

o Window Length (us): Used for PDO synchronization. The unit is microseconds. It is invariably set to
0 and cannot be changed.

If an AC800-series PLC serves as the master, the conversion module must be configured, as shown in
the following figure.

3@ MNetwork Configuration ﬁ CANOPEN X

CANOpen Master

(®) Built In CAN{Optional) (") Network to CAN{Bxternal)
Convertsion Module
CANopenMaster /0 Mapping IP Address: [192 . 168 . 2 . 100
LI 255 . 255 . 255 . O

Subnet Mask:

Information

Figure 4-30 CANopen external module configuration page

Check and fix configuration

When multiple slaves are added to the CANopen system, the master or slave node IDs may be repeated
or the COB-IDs may conflict with each other because the EDS files of different slaves may contain a
configured COB-ID by default or the slave node ID is modified. In this case, click "Check and fix
configuration" on the CANopen master configuration page to solve the problem of repeated node IDs
or conflicting COB-IDs.
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Check and fix configuration

Double Hode ID

Device Fame Hode IT
ANMBO0-ETU-C0F Fd
_ZIM555 RC Drive 7

Wrong COB-ID{0nly enabled PO0s are shown bit 31 in formula is ignored)

Automatic suggestion

Device Hame Wrong COE-ID

NEOD-RTU-COP 16#00000161
_ZIM555_BC _Drive z 1621400 16800000181 16300000652
_2IM555_BC Driwve 2 1681402 16200000163
_I55a0 3 16814600 16&#I0000 153 16#00000654

Uee sussection or alll

Figure 4-31 "Check and fix configuration" page

Double Node ID

The "Double Node ID" section lists the slaves with the same node ID. You can edit the Node ID column

to re-allocate node IDs. Then, repeated node IDs are automatically canceled.

Wrong COB-ID

The "Wrong COB-ID" section lists the slaves with conflicting and invalid COB-IDs. You can modify COB-

IDs in the following three ways:

Edit items in the "Wrong COB-ID" column to manually modify the COB-ID corresponding to the

current slave index.

Click the button in the "Automatic suggestion" column and modify the COB-ID corresponding to the

current slave index based on the displayed value.

Click "Use suggestion for all" and modify all the incorrect COB-IDs based on the displayed values in

the "Automatic suggestion" column.

After modification, slaves with correct COB-IDs disappear from the page.

Stopped On Failure

The "Stopped on FailureStopped On Failure" function determines whether to stop slave operation

when a slave or module is faulty or the configuration is inconsistent. This function is only applicable to

AM600 CANopen slaves.
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Setting list on slaves failure Select All Zelect Hone
Hama Hode IO St-lzuppe-:'l On Stu:-pll:-eu:]. DnIIncnnsistent
Failure Configuration
1 Ll []
GL10_RTU_COF 1 < ] ]
0K Cancel

Figure 4-32 Stopped On Failure

Setting list on slaves failure: You can view and set whether to stop operation upon slave failure or
inconsistent configuration.

In the "Stopped On Failure" column, you can set whether to stop slave operation when the
specified slave or module is faulty. If the check box under "Stopped On Failure" is selected, the
slave stops running when it is faulty or when the I/0 module with the diagnosis and report function
enabled is faulty.

In the "Stopped on Inconsistent Configuration" column, you can set whether to stop slave
operation when the I/O module of the slave has inconsistent configuration. If the check box is
selected, the slave stops running when the 1/0 type does not match or the number of modules is
more or less than the actual quantity.

Click "Select All" or "Select None" to activate or deactivate all the slave settings in the section
"Setting list on slaves failure".

Click "OK" or "Cancel" to save or cancel the settings on the "Stopped On Failure" page.

CANopen Master I/0 Mapping

State

Information

For the general description of I/0 mapping and instructions on this dialog box, see "I/O mapping".

The state configuration editor for the CANopen bus devices or modules displays state information
(such as "Running" and "Stopped") and the state of the internal bus system.

The following basic information about the currently available device is displayed: Name, Vendor,
Categories, Version, Module Number, and Description.

-249-



Network Configuration

4.8.3 CANopen Slave Configuration

Main items of CANopen slave configuration include the basic parameters, PDO settings, SDO settings,
and commissioning.

Slave parameter setting

General
Mode ID: | S S00 Channels(0/0 active)
Enable Expert Settings (] option Device cn"
[] Create all SDOs (] MO Initialisation
(] Enable Sync Producing Factory Settings

Error Contral
Enable Nodeguarding Enable Heartbeat

Guard Time{ms): 10 - Producer Time{ms ): 1000 =

Change Heartbeat Consumer Properties(0/1 active)

[&5]
4

Life Time Factor:

Enahle Emergency

Emergency COB-ID: |5NODEID+16#8EI

Checks At Startup
[J check vendar ID [J check Product Number [] check Revision
Figure 4-33 Slave parameter setting
General

e Node ID: The unique identifier of a slave in the CANopen network. The value ranges from 1 to 127, in
the decimal format. The node ID must be consistent with the slave identifier (such as the DIP
switch).

e SDO Channels: Not supported.

e Enable Expert Settings: If this option is selected, you can set expert parameters, such as slave node
protection, heartbeat generation, emergency message, restart check, PDO mapping operation,
system SDO display, and SDO abnormal jump.

e Option Device: Not supported.

o Create all SDOs: Select this option to create writable SDOs in the object dictionary. For example, the
object access attributes are RW, WO, RWR, and RWW. The created SDOs are displayed on the
"Service Data Object" page.

e NO Initialisation: Not supported.

e Enable Sync Producing: If this option is selected, the slave sends synchronization information. It is
deselected by default. This function can be enabled on only one station of the CANopen bus
system. Synchronous sending adopts the synchronization parameter settings of the master.

e Factory Settings: If this option is selected, the slave parameter settings are restored before you
download configuration or configure the slave. The type of parameter restoration depends on the
option selected from the restoration type list. The options are as follows:
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1. sub:001: Restores all the parameters.

2. sub:002: Restores communication-related parameters (manufacturer-specified communication
parameters indexed from 1000h to 1FFFh).

3. sub:003: Restores application-related parameters (manufacturer-specified application
parameters indexed from 6000h to 9FFFh).

4. sub:004 to sub:127: Restores manufacturer-defined parameters.

5. sub:128 to sub:254: Reserved.

Options in the parameter restoration type list are based on the current object dictionary (EDS file) and
come from the parsing results of EDS file index 1011. The sub-indexes have one-to-one
correspondence with the preceding options.

Error Control

In the "Error Control" area, you can configure to monitor the node online status. The configuration
items include node guarding and heartbeat.

The node guarding function enables the master to monitor the online status of the slave. The master
sends slave daemon information periodically, and the slave is supposed to return a response to the
master. If the slave fails to respond within the node daemon time (equal to the guard time multiplied
by the life time factor), the master considers that the slave is lost.

Heartbeats can be produced by the master or slave. The producer broadcasts heartbeat messages to
the CAN bus, and the heartbeat consumer consumes the heartbeat messages. If a node is configured
with heartbeat consumption and no heartbeats corresponding to the node ID are detected within the
configured time, the node is considered lost. Generally, the slave consumes the heartbeat messages of
the master to monitor the online status of the master.

e Enable Nodeguarding: Select this check box to enable the node guarding function. Node guarding
and heartbeat are mutually exclusive. The master sends a node guard matrix periodically within the
guard time. If the slave fails to return a response containing a specific COB-ID (communication
object identifier) within the node daemon time (which is equal to the guard time multiplied by the
life time factor), the slave is considered offline.

e Guard Time: The interval at which the master sends node guard frames periodically. The value is an
integral multiple of the bus task time and ranges from 10 to 65535, in ms.

e Life Time Factor: Used with "Guard Time". If the slave does not return a response within the node
daemon time (equal to the guard time multiplied by the life time factor), the master considers that
the slave is lost. The value ranges from 1 to 255.

e Enable Heartbeat: Select this check box to enable the heartbeat function on the slave so that the
slave sends heartbeat frames periodically at an interval indicated by "Producer Time". Heartbeat
and node guarding are mutually exclusive.

e Producer Time: The interval at which the slave sends heartbeat frames. The value is an integral
multiple of the bus task time and ranges from 10 to 32767, in ms.

e Change Heartbeat Consumer Properties: Click this button to configure a heartbeat producer for the
slave. You can configure heartbeat consumption for a slave so that the slave monitors the online
status of the slave that produces heartbeats. Generally, the slave consumes the heartbeats of the

master.
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Enable HodeID of guarded Hode Heartheat Time (ms)
HEEE T [ -
. L]
I:l Cancel
L]

Figure 4-34 "Heartbeat Properties" page

The heartbeat consumption configuration list is used to configure the producer of the consumed
heartbeat. You can configure a heartbeat producer after selecting the "Enable" check box.

By default, "NodelD of guarded Node" is set to the ID of the heartbeat producer node of the master.
If the heartbeat producer function is not enabled on the master, this parameter is set to 0. The
value ranges from 1 to 127. By default, "Heartbeat Time" is equal to the master heartbeat producer
time multiplied by 1.5. The value ranges from 1 to 65535.

Emergency message

Enable Emergency: Select this check box so that the slave sends emergency messages through the
emergency message COB-ID. The emergency messages can be obtained through the functions
provided by the CiA405 library (RECV_EMCY_DEF and RECV_EMCY) function library.

Emergency COB-ID: COB-ID for the slave to send emergency messages. The default value is
SNODEID+16#80, where NODEID is the node ID of the slave. The COB-ID is in the format of SNODEID
+16#+hexadecimal number, 16#+hexadecimal number, or decimal number. (Example)

Checks At Startup

Check Vendor ID: Select this check box to enable vendor ID checking. The slave checks whether the
vendor ID (index: 1018; sub-index: 01) in the object dictionary matches with the vendor ID of the
slave. The slave may not run properly if they do not match.

Check Product Number: Select this check box to enable product number checking. The slave checks
whether the product number (index: 1018; sub-index: 02) in the object dictionary matches with the
product number of the slave. The slave may not run properly if they do not match.

Check Revision: Select this check box to enable version checking. The slave checks whether the
version (index: 1018; sub-index: 03) in the object dictionary matches with the version of the slave.

The slave may not run properly if they do not match.

Receive PDO

PDOs are used for real-time data transmission between master and slave. "Receive PDQO" is the real-

time data that the master sends to the slave.

A PDO includes communication parameters and mapping parameters. The communication parameters
include the unique communication identifier COB-ID, transmission type, and transmission control. The
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PDO mapping parameters indicate the indexes and sub-indexes in the object dictionary from which the
PDO transmitted data comes.

The receive PDO comes from the objects starting from index 1400 to index 1600 in the object
dictionary. The default communication parameter values of each PDO come from the corresponding
sub-indexes. The objects mapped to the receive PDO come from the writable objects in the object
dictionary, such as the RW, RWW, and WO access permissions.

Note

« Innon-expert mode, you can only change the values of the PDO communication parameters, but cannot add or
delete PDOs and PDO mappings.

o AM600 slaves can only change the values of the PDO communication parameters, but cannot add or delete PDOs
and PDO mappings. PDO mappings increase as AM600 I/Os are added.

The receive PDO is mapped to the AM600 output module. Each module corresponds to an invariable
index, as shown in the following table.

Module Type Index (Hexadecimal) Sub-index (Hexadecimal) Data Type
DO16 6300 01-10 Unsigned short int
DA4 6411 01-10 Short int
Send PDO
MName Index Subindex Bitlength COB-ID
= l. transmit PDD parameter 16%1800 16800 168186
[ statusword 166041 16200 16
B pigital inputs 16#60FD 16200 32
EModes of operation display 16#6061 16#00 8
+ I:‘Z. transmit PDD parameter 16%1801 16800 168286
|:|3_ transmit FDD parameter 16%1802 16800 168386
D&. transmit PDD parameter 16%1803 16800 168486
Add PDO AddMapping Edit Delete

Figure 4-35 "Receive PDO" page

e Click "Add PDO" to add a PDO. The new PDO appears at the end of the PDO list. The maximum
number of receive PDOs of the slave is determined by the number of indexes from 1400 to 1600 in
the object dictionary. No more PDOs can be added when the maximum number is exceeded. The
added PDO name and index are automatically obtained from the object dictionary in the usage
sequence, and they cannot be modified.

After you click "Add PDO", a dialog box is displayed, where you can set PDO attributes. For details,
see "PDO attributes".

e Click "Add Mapping" to add a PDO mapping to the selected PDO. The new PDO mapping appears
after the current PDO. A PDO mapping contains a maximum of 64 bits. If this limit is exceeded, the
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Send PDO

PDO mapping cannot be added. PDO mappings come from the object dictionary. Receive PDOs are
mapped to the writable objects in the object dictionary, such as the RW, RWW, and WO access
permissions. For non-AM600 slaves, when you click "Add Mapping" to add a receive PDO mapping,
the "Select Item From Object Dictionary" dialog box is displayed. For details, see "Adding an
object".

Click "Edit" to change the value of the selected PDO communication or mapping parameter. If a
PDO is selected, you can change the values of PDO communication parameters. If a PDO mapping is
selected, you can modify the PDO mapping. For AM600 slaves, you can only change the values of
communication parameters.

Click "Delete" to delete the selected PDO or PDO mapping. If a PDO is selected, this PDO is deleted.
If a PDO mapping is selected, you can modify the PDO mapping. AM600 slaves do not support the
delete operation.

PDOs are used for real-time data transmission between the master and slave. Send PDO is the real-

time data that the slave sends to the master.

Send PDO comes from the objects starting from index 1800 to index 1A00 in the object dictionary. The
default communication parameter values of each PDO come from the corresponding sub-indexes. The
objects mapped to the send PDO come from the readable objects in the object dictionary, such as the
RW, RWR, RO, and CONST access permissions.

Note

In non-expert mode, you can only change the values of the PDO communication parameters, but cannot add or
delete PDOs and PDO mappings.

AM600 slaves can only change the values of the PDO communication parameters, but cannot add or delete PDOs
and PDO mappings. PDO mappings increase as AM600 |/Os are added.

The send PDO is mapped to the AM600 input module. Each module corresponds to an invariable index,

as shown in the following table.

Module Type Index (Hexadecimal) Sub-index (Hexadecimal) Data Type
DI16 6100 01-10 Unsigned short int
AD4 6401 01-10 Short int
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Receive FDO
MName Index Subindex Bitlength COB-ID
= .1. receive PDD parameter 16%1400 16800 168206
[ controlword 166040 1600 16
Target velodty 16760FF 1600 32
Modes of operation 16#6060 16200 3
+ DZ. receive FDD parameter 1681401 16800 168306
I:‘3. receive PDD parameter 16%1402 16800 16%406
D4. receive FDD parameter 1681403 16800 168506

Add PDO AddMapping Edit Delete
Figure 4-36 "Send PDO" page

e Click "Add PDQ" to add a PDO. The new PDO appears at the end of the PDO list. The maximum
number of send PDOs of the slave is determined by the number of indexes from 1800 to 1A00 in the
object dictionary. No more PDOs can be added when the maximum number is exceeded. The added
PDO name and index are automatically obtained from the object dictionary in the usage sequence,
and they cannot be modified.

After you click "Add PDO", a dialog box is displayed, where you can set PDO attributes. For details,
see "PDO attributes".

o Click "Add Mapping" to add a PDO mapping to the selected PDO. The new PDO mapping appears
after the current PDO. A PDO mapping contains a maximum of 64 bits. If this limit is exceeded, the
PDO mapping cannot be added. PDO mappings come from the object dictionary. Send PDOs are
mapped to the readable objects in the object dictionary, such as the RW, RWR, RO, and CONST
access permissions.

When you click "Add Mapping" to add a PDO mapping, the "Select Item From Object Dictionary"
dialog box is displayed. For details, see "Adding an object."

o Click "Edit" to change the value of the selected PDO communication or mapping parameter. If a
PDO is selected, you can change the values of PDO communication parameters. If a PDO mapping is
selected, you can modify the PDO mapping. For AM600 slaves, you can only change the values of
communication parameters.

o Click "Delete" to delete the selected PDO or PDO mapping. If a PDO is selected, this PDO is deleted.
If a PDO mapping is selected, you can modify the PDO mapping. AM600 slaves do not support the
delete operation.

Service Data Object

SDOs are used to transmit data during slave initialization and operation. Settings on the "Service Data
Object" page are written to the slave during slave initialization.

On the "Service Data Object" page, you can configure the selected SDO, modify the SDO transmission
sequence, and define an error handling method to be applied during SDO transmission.
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Line Index:Subindex MName Value Bitlength Abort if error Jump to line if error Mext line Comment
17 16#1406:16%01 | Disable PDO 16480000000 |32 ] [} 0
18 16#1407:16¥01 | Disable FDO ) |32 [} O 0
19 16#1408:16#01  |Disable PDO ) |32 [} [ 0
20 16#1409:16%01  |Disable PDO ) |32 O O 0
21 16#140A:16%01  |Disable PDO ) |32 [} [ 0
P 16#140B:16#01 | Disable PDO ) |32 O O o
23 16#140C:16%01 |Disable PDO 3 O O 0
24 16#1400:16%01 | Disable PDO 32 O O 0
25 16#140E:16%01  |Disable PDO 32 [ O 0
2% 16%140F:16#01  |Disable PDO 32 [} [} 0
27 16#1800:16#01 | Disable PDO 32 O O 0
28 16#1801:16%01  |Disable PDO 32 O O 0
29 16#1802:16#01 | Disable PDO 32 O O 0
30 16#1803:16#01 | Disable PDO 32 O O 0
31 16#1804:16#01  |Disable PDO 32 O O 0
32 16#1805:16#01 | Disable PDO 32 O O 0
33 16180 0 Disable PDO 32 [ O 0
M 16#180 0 Disable PDO 32 O O 0
35 16#1808:16#01 | Disable PDO 32 O O 0
36 16180 01 |Disable PDO 32 [} O 0
37 16%180A:16%01  |Disable PDO 32 [} [} 0
3 16#180B:16#01 | Disable PDO 32 O O 0
39 16#180C:16%01 |Disable PDO 32 | O 0
40 16#1800:16%01 | Disable PDO 32 O O 0
4 16#180E:16#01 | Disable PDO 000 |32 ] O 0

42 |seisrisei [Desberoo  lssoooo 2 | M| B
Mave Up Move Down Add Edit: Delete
SDO Timeout:  |1000 = ms

Figure 4-37 Service data object list page

The SDO list displays all the SDOs written to the slave during slave initialization. The SDOs in gray are
automatically added and displayed on the top of the list. They are configured preferentially and
automatically generated based on the parameter settings on the slave configuration page, such as
heartbeat, node daemon, emergency message, PDO, and PDO mapping. You can click "Add" to add
user-defined SDOs. User-defined SDOs can be modified and their positions in the list can be changed.

Double-click a value in the "Value" column of an SDO to change the value of the corresponding SDO.

You can define an error handling method to be applied during SDO configuration. If "Abort if error” is
selected, SDO configuration is aborted in the case of an error, and the subsequent SDOs are not
configured. If "Jump to line if error" is selected, the system jumps to the specified line and you can
configure the subsequent SDOs. If "Abort if error" and "Jump to line if error" are not selected, the
default error handling method applies, where the next SDO is configured.

Note

« SDOs and the error handling method are displayed only in expert mode.

o Be cautious when selecting "Jump to line if error". SDO configuration may encounter infinite loop if the system
jumps to a previous line.

Iltem Description
Move Up Move the selected SDO to the previous line. Only user-defined SDOs can be moved to the
previous line.
Move Down Move the selected SDO to the next line. Only user-defined SDOs can be moved to the next
line.
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Item Description

Add Add an SDO before the selected SDO. When you click "Add", the "Add Object" dialog box
is displayed, The "Add Object" page is similar to the "Add PDO" page, but the "Add SDO
Object" page displays the SDO value text box and comment, allowing you to edit the SDO
value and modify the SDO comment.

Edit Modify the selected SDO. In the "Add Object" dialog box, modify the SDO information.
Only user-defined SDOs can be modified.

Delete Delete the selected SDO. Only user-defined SDOs can be deleted.

SDO Timeout Set the timeout period of an SDO. The value ranges from 0 to 4294967, in ms. The default

value is 1000 ms.

Commissioning

The commissioning page provides the functions of slave NMT control, SDO read and write, and
diagnosis information acquisition.

MMT Command
| Start Node | Stop Node Enter Preoperational State
Reset Node Reset Communication

Service Data Object(SDO)

Index: 16% 1000 = Subindex: 16% [0 = Bitlength: |32 =
Data: 16% 0 S = 0 2
Result: The device is not logged in
Read SDO Write SDO
Status
Online Status: Run Status: G
Diag String:
The Latest Emergency Infomation: confirm
Time Fault code Fault register Manufactuer specific code

Figure 4-38 Commissioning page
NMT

NMT provides network management services, such as initialization, node start/stop, and failed node
detection. These services adopt the master-slave communication mode, in which only one NMT master
node or station exists.

The following figure shows the state transition of a slave during startup.

-257-



Network Configuration

Initialized

(f)

Pre-operational
(a,b,c,d)

Running
(a,b,cd e)

Figure 4-39 State transition of a slave during startup

Note:

a. NMT; b. Node Guard; c. SDO; d. Emergency; e. PDO; f. Boot-up

State transition (1 to 5 are initiated by NMT) sequence, NMT command words (enclosed by brackets):
1: Start_Remote_node (0x01, Start Node)

2: Stop_Remote_Node (0x02, Stop Node)

3: Enter_Pre-Operational_State (0x80, Enter Pre-operational State)

4: Reset_Node (0x81, Reset Node)

5: Reset_Communication (0x82, Reset Communication)

6. The device completes initialization, enters the Pre_Operational state, and sends a Boot-up message.

Initialization includes application data initialization and communication initialization. During node
reset, all the data of slave nodes is reset. During communication reset, only communication data is
reset.

NMT can enable all or some nodes to enter different states at any time.

o Start Node: Click this button to run slave nodes. PDO communication can be implemented only
when slave nodes are running. When the slave is in the pre-operational or stopped state, clicking
"Start Node" sets the slave to the running state (state 1 in “Figure 4-39 State transition of a slave
during startup” on page 258).

o Stop Node: Click this button to stop slave nodes from running, and all communication except node
daemon and heartbeat stops. When the slave is in the pre-operational or running state, clicking
"Stop Node" sets the slave to the stopped state (state 2 in “Figure 4-39 State transition of a slave
during startup” on page 258).

e Enter Preoperational State: Click this button to enable the slave to enter the pre-operational state,
in which the slave can initiate SDO communication, but not PDO communication. The slave enters
the pre-operational state after initialization. When the slave is in the running or stopped state,
clicking "Enter Preoperational State" sets the slave to the pre-operational state (state 3 in “Figure 4-
39 State transition of a slave during startup” on page 258).
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Reset Node: Click this button to reset the configuration of the slave. The application configuration
and communication configuration are reset in sequence. The slave enters the pre-operational state
(state 4 in “Figure 4-39 State transition of a slave during startup” on page 258).

Reset Communication: Click this button to reset the communication configuration of the slave. Only
the communication configuration is reset. The slave enters the pre-operational state (state 5 in
“Figure 4-39 State transition of a slave during startup” on page 258).

Service data object (SDO)

SDOs are used to transmit a large volume of low-priority data between devices. A typical usage of SDOs

is to configure devices in a CANopen network. On this page, you can read or write SDO object values

when slave nodes are running. When reading or writing an SDO object, you need to determine the

index, sub-index, and bit length of the SDO object. Also, specify the value to be written.

Index: SDO read/write index, ranging from 16#0 to 16#FFFF.

Sub-index: SDO read/write sub-index, ranging from 16#0 to 16#FF.

Bit length: SDO read/write bit length. The optional values are 8, 16, 24, and 32.

Data: SDO value read or written. Enter a hexadecimal value in the first text box, and enter a decimal
value after the equal sign (=). The range of the written SDO value is related to the bit length. The
minimum value is 0, and the maximum value is indicated by the bit length.

Result: SDO read/write result. An error message is displayed when read/write is abnormal.

Status

This section displays the running status and emergency message about slave nodes.

Online Status: Indicates whether the slave is online. If the slave is online, a green icon with the text
"Online" is displayed. If the slave is offline, a red icon with the text "Offline" is displayed.

Run Status: Indicates the running status of the slave with an icon, followed by descriptive text. The
following table lists relevant icons and their descriptive texts.

State Icon Descriptive Text
Running O The slave is running.
Stopped O The slave is stopped.

The slave is in the pre-operational

Pre-operational
state.

Initialized The slave has been initialized.

Not connected The slave is disconnected.

Connecting The slave is being connected.

Preparing Tthi slave is in the preparation
state.

Reset node Anode is being reset.

Reset communication Communication is being reset.

Scan node The slave is being scanned.

Configure node The slave is being configured.

0000 C0QCOCOC
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State Icon Descriptive Text
Start node O The slave is being started.
Unknown state 6 Unknown state

o Diag String: Displays the current diagnosis information of the slave.

e The Latest Emergency Information: Displays the first unconfirmed emergency message. Incoming
emergency messages are not displayed until the current emergency message is confirmed.
An emergency message contains 8 bytes and is in the following format:

sender receiver(s) COB-ID Byte 0-1 Byte 2 Byte 3-7

Error register Manufacturer specific

0x080+Node_ID Emergency error code
(Object 0x1001) code

The following table lists hexadecimal fault codes. The xx part is defined by the corresponding
device profile.

Emergency Fault Code .
(Hexadecimal) Function
00xx Error Reset or No Error
10xx Generic Error
20xx Current
21xx Current, device input side
22Xx Current, inside the device
23xx Current, device output side
30xx Voltage
31xx Mains voltage
32xx Voltage inside the device
33xx Output voltage
A0XX Temperature
41xx Ambient temperature
42xx Device temperature
50xx Device hardware
60xx Device software
61xx Internal software
62xx User software
63xx Data set
T0xx Additional modules
80xx Monitoring
81xx communication
8110 CAN overrun
8120 Error Passive
8130 Life Guard Error or Heartbeat Error
8140 Recovered from Bus-Off
82xx Protocol Error
PDO no processed
8210
Due to length error
8220 Length exceeded
90xx External error
FOxx Additional functions
FFxx Device specific
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The emergency message includes the time, error code, error register, and manufacturer specific
code.

e Time: The time when the emergency message is obtained, rather than the time when a fault occurs.
e Error code: Hover the cursor over an error code to view the emergency message.
o Errorregister: The register that stores emergency message. See the following table.

Error Register Definition (Bit) Error Type

Generic

Current

Voltage

Temperature

Communication

Device profile specific
Reserved(=0)

Manufacturer

N gl W N |H|O

e Manufacturer specific code: The code of the emergency message manufacturer.

o Confirm: Click this button to confirm the emergency message. Only one emergency message is
retained. Incoming emergency messages are not displayed until the current emergency message is
confirmed.

PDO attributes

PDO attributes are used to set PDO communication parameters, including COB-ID (communication
object identifier), transmission type, inhibit time, and event time. The "Send PDO Properties" dialog
box is displayed when you modify or add a PDO.

Send PDO
MName Index Subindex Bitlength COB-ID
= [fil]1st transmit PDO 1681800 16800 168182
B rnverter state 162070 16#45 16
M B output Fra 16£2070 16245 16
[JfFu|znd transmit POO 1621801 16200 168282
Send PDO Properties X 168382
168482
COB-TD: 164 182 + [JEIE
180 - 57F, &1 — &IF
Transmission Type: Cyelic=Synehronous (Type 1— 240) ~
Humber Of Symes: 1 =
Inhibit Time(x 100us): 0 = Cancel
Event Timelx Ilms): L] =
Add FDO Add Mapping Edit Delete

Figure 4-40 "Send PDO Properties" dialog box

e COB-ID: The communication object identifier of the PDO. Each COB-ID is unique within the
CANopen bus and cannot be the same as other PDO COB-IDs, emergency COB-IDs, and heartbeat
COB-IDs. The value range of PDO COB-ID is 16#180-57F and 681-6DF. If it is invalid, you can modify it
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manually or by using the "check and fix configuration" function on the master. The default COB-ID
of each PDO comes from the object of sub-index 01 of the corresponding PDO in the object
dictionary. If the object dictionary format is SNodelD+value, the COB-ID changes with the slave
node ID. After the COB-ID is changed manually, the original emergency code does not change with
the new ID. The COB-ID cannot be changed if the object dictionary corresponding to the COB-ID
does not have the write permission.

RTR: Whether to enable remote frame reception. PDO sending is triggered when remote frames are

received. Only sent PDOs are displayed.
Transmission Type: The transmission mode to be applied during PDO communication.
PDO supports the following transmission modes:

1. Synchronous (synchronization is implemented by receiving SYNC objects)

Aperiodic: Sending is triggered by remote frames or object-specific events specified in the
device profile.

Periodic: Sending is triggered after 1 to 240 SYNC messages.
2. Asynchronous

Sending is triggered by remote frames or object-specific events specified in the device profile.

The following table lists the different PDO transmission modes defined by transmission types,
which are part of the PDO communication parameter objects and defined by an eight-digit
unsigned integer.

PDO Communication Trigger Condition
Transmission Type (B = both needed; O = one or both) PDO Transmission
SYNC RTR Event
0 B - B Synchronous and non-cyclic
1-240 Synchronous and cyclic
241-251 - - Reserved
252 B B Synchronous, after RTR
253 - 0 Asynchronous, after RTR
254 - 0 0 Asynchronous, manufacturer specific event
255 i o o Asyr]chrono.us, specific event defined in the
device profile
Note:

SYNC: SYNC-object received.
RTR: remote frame received.

Event: Value changed or timer interrupted.

Transmission type: A value ranging from 1 to 240 indicates the number of SYNC objects between two PDOs.

The default transmission type of each PDO comes from the object of sub-index 02 of the
corresponding PDO in the object dictionary. If the object dictionary does not have the write
permission, the transmission type cannot be changed.

Number Of Syncs: This parameter is related to the transmission type and can be modified only
when the value of "Transmission Type" is within the range from 1 to 240. The slave starts

processing transmitted PDO data after receiving the number of synchronization frames specified by

this parameter.
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o Inhibit Time: The value of this parameter can be changed only when the value is equal to the
product of the minimum interval at which the same PDO transmits two data records and 100 ps.
This parameter prevents frequent PDO sending when a value is changed. The value ranges from 0 to
65535. The default value is 0. This parameter can be set only when PDOs are sent and
"Transmission Type" is set to 254 or 255. The default value of "Inhibit Time" of each PDO comes
from the object of sub-index 03 of the corresponding PDO in the object dictionary. The value of
"Inhibit Time" cannot be changed if the object dictionary corresponding to "Inhibit Time" does not
have the write permission.

e Event Time: The interval at which the same PDO transmits two data records. The value ranges from
0 to 65535, in ms. The default value is 0. This parameter can be set only when PDOs are sent and
"Transmission Type" is set to 254 or 255. The default value of "Event Time" of each PDO comes
from the object of sub-index 05 of the corresponding PDO in the object dictionary. The value of
"Event Time" cannot be changed if the object dictionary corresponding to "Event Time" does not
have the write permission.

Adding an Object

In the "Select Item From Object Dictionary" dialog box, you can add and modify receive PDO
mappings, send SDO mappings, or SDOs. During SDO operation, this dialog box adds the "SDO Value"
text box and the "SDO Comment" text box.

Index:Subindex Hame focess Type  Data Tvpe  Default ~
+ E@EIE#IDDS Fre—defined Error Field
PoO| 1E#1005 16400 COE-TD SYHC T UVDIHT 125
EEEIE#IDDE:IE#DD Communication Cwele Period rw UIINT 0
Poo| LEH1007: 16400 Symehronous window length rw UIINT 0
EEEIE#IDDCZIE#DD Guard Time rw UVIRT u]
EEEIE#IDDD:IE#DD Life Time Factor rw USINT a0
Poo| 16#1014 16400 COE-TD EMCY rw UVDIHT 130
+ EEEIE#IDIE Consumer heartbeat time
EEEIE#IDI?:IE#DD Froducer Heartbeat Time rw UTHT a0
+-|Poo| 1641280 Client SD0 parameter
+ - [puo] 161400 Receive FDO Parameter
+--|Poo| 1E#1401 Feceive FI0 Parameter
+ - [ruo] 1% 1402 Receive FDO Parameter
+- [P0 1641403 Beceive FOO Parameter i
Hame |
Tndex 16% 0 = Subindex: 164 [0 =
Bitlength: |1 2| Value: 0 = Femeal

Comment: |

Figure 4-41 "Select Item From Object Dictionary" dialog box

The object list displays the objects in the EDS file. When receive PDO mappings are modified, only the
objects with the RW, RWW, or WO access permission and with an index greater than 16#2000 are
displayed. When send PDO mappings are modified, only the objects with the RW, RWR, RO, or CONST
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access permission and with an index greater than 16#2000 are displayed. When SDOs are modified,
only the objects with the RW, RWW, RWR, or WO access permission are displayed.

Note

When the SDOs of AM600 slaves are modified, the objects with an index within the range from 16#2000 to 16#40df
cannot be displayed. These parameters are used by module configuration and set in the module.

e Index: The index of an object, ranging from 16#0 to 16#FFFF. After an object in the object list is
selected, its index is displayed.

e Sub-index: The sub-index of an object, ranging from 16#0 to 16#FF. After an object in the object list
is selected, its sub-index is displayed.

e Bit length: The bit length of an object, ranging from 0 to 32. After an object in the object list is
selected, its bit length is displayed.

e Value: The SDO value. It is displayed only when SDOs are modified. Its value range is related to the
data type of the selected object. After an object in the object list is selected, its value is displayed.

e Comment: The SDO comment. It is displayed only when SDOs are modified. The value contains a
maximum of 50 characters.

CANopen slave I/0O mapping

This page is displayed only when the slave is not of the AM600 series. The I/0 mappings of AM600
slaves correspond to the AM600 I/O modules and are not displayed here. For the general description of
I/0 mapping and instructions on this page, see "I/O mapping".

State
The state configuration editor for the CAN bus or modules displays state information (such as
"Running" and "Stopped") and the state of the internal bus system.

Information
The following basic information about the currently available device is displayed: Name, Vendor,
Categories, Version, Module Number, Description, and Image.

4.8.4 CANopen Module

Modular device and non-modular device

In CANopen slave configuration, you can connect CANopen slave nodes to the following two types of
modular devices:

Modular device: It is connected to a CANopen slave node and provides an I/O mapping list. The
"CANopen Slave I/0 Mapping" dialog box is not required. The PDO mappings of slave nodes increase as
modules are added. Currently, the AM600 I/O module is a type of modular device.

Non-modular device: The slave node dialog box includes the I/0 mapping dialog box. PDO mappings
cannot be configured automatically.
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AM600 CANopen I/O module

4.8.5

The AM600 CANopen I/0 module is added in hardware configuration. A PDO mapping is automatically
added when an I/O is added. For details about the relationship with PDO mappings, see "Receive PDO
and Send PDOQ". After an I/O is added, you can set I/O parameters and add mappings to refresh data.
For details, see "CPU-specific /O module".

CANopen Parameter Configuration

Configuration is an important part of Inovance InoProShop programming software. Currently,
InoProShop supports 1IS620P-CO models only. To use drives of other vendors, import EDS files of other
vendors first. In addition, confirm that drive programs of other vendors are designed in strict
compliance with CANopen communication flags and CiA402 standard. Before calling the CANopen402
function block, set parameters correctly. The details are as follows:

Master configuration

Major configuration items for the master include communication baud rate, synchronization mode,
synchronization time, heartbeat, and heartbeat interval.

e Communication baud rate: The communication efficiency is improved as the baud rate increases.
However, the communication distance decreases as the baud rate increases. Normally, the baud
rate is set to 500 Kbits/s.

e Synchronization mode: The "Enable Sync Producing" function must be selected; otherwise, the
function block cannot work.

e Synchronization cycle time: If only CANopen axis is available, it is recommended that you set the
parameter to 4 ms, set the number of slaves to 3, and set the size of PDO configurations sent and
received to less than 8 bytes. It is recommended that the cycle time be equal to the CANopen task
scan cycle time.

e Heartbeat: The master sends heartbeat frames at intervals of the heartbeat time so that slaves can
monitor whether the master is disconnected. The function must be used with slaves. Some slaves
do not have the heartbeat check function, which is not required by default.

e Heartbeat time: The master sends heartbeat frames to slaves at intervals of the preset time. The
heartbeat time is 300 ms by default and takes effect when "Enable Heartbeat" is selected.
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Metwork Management

Node ID: 127 = Check and fix configuration Stopped on failure
Baudrate{Kbit/s): 500 w
|:| MNo access to SDO,MNMT When program is running cn“ -
Autostart CANopenManager Start Slave
Polling of optional slaves NMT Start All(if possible)
Sync Heartbeat
[] Enable Sync Producing [] Enable Heartbeat Producing
B0 = - -
COB-1D: 16# Node ID: 127 =
Cycle Period{us): 100000 > Producer Time(ms);: 300 B

Window Length{us): |0 =

Enable Sync Consuming

Figure 4-42 CANopen master configuration

Slave configuration

Major configuration items for a slave include node ID, heartbeat, heartbeat time, PDO synchronization

mode, and synchronization object dictionary.

Node ID: Also called the station number, it is a basic parameter for slave communication. It must be
consistent with the physical station number.

Heartbeat: The slave sends heartbeat frames to specified stations so that other stations can
monitor its communication state. "Enable Heartbeat" is selected by default.

Heartbeat time: The slave sends heartbeat frames to the master at intervals of the preset time. The
heartbeat time is 1000 ms by default and takes effect when "Enable Heartbeat" is selected.

PDO synchronization mode: The asynchronous mode is selected by default. You need to change it
to the cyclic synchronization mode.

PDO object dictionary configuration: The PDO object dictionary ensures that slaves exchange data
with the master every bus cycle. The more PDOs are, the more efficient slaves exchange data with
the master is. However, the more PDOs are, the more the bus load is. Excessive PDOs may delay bus
data transmission and even cause disconnection. Select 6040, 6041, 6060, 6061, 607A, 6064 (6063),
60FF, 606C, and 6081 for sending and receiving PDOs for axis control devices. Options are 6083,
6084, 607C, and 6098.
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| Slave Parameter Configuration General _
Node ID: 1 = I
Receive PDO
Enable Expert Settings [ Option Device
Send PDO

[] create all SDOs [ NO Initialisation

Service Data Object [ Enable Sync Producing [ Factory Settings

Debug Error Control

Enable Nodeguarding
CAMopenSlaver If0 Mapping

SDO Channels(0/1 active)

s5ub:002 - Restore communication related parameters

I Enable Heartbeat I

Producer Time(ms):

1000

[ Change Heartbeat Consumer Properties(1/5 active) ”

Guard Time(ms): 10
status Life Time Factor: 2
Information
En Heartbeat Properties

En|

Enable HodeID of guarded Hode

Chec|

oooo

Heartbeat Time (ms)

S e e

==

Figure 4-43 CANopen slave parameter configuration

Send PDO
Narme Index Subindex Bitlength COB-ID
[/]Fu]1. transmit PDOD parameter| 161800 16200 16£181
1676041 16700 16
Position actual value 16#6064 1600 32
+ | |fw|2. tramsmit FD0 parameter 1671301 16700 16#281
+ [C1pu]3. transmit PDO parameter 16#1802 16200 162331
+ [CIfn]4. transmit PDO parameter 161303 16200 165481
Send PDO Properties @
COB-1D: 162 st | E R
180 - S7F, 651 - GBIF
Transmission Type! ICyclic—Synchronous (Type 1- 240) v] I
Humber Of Symes: -
Inhibit TimeGe 100us): U
Event Time (x lms): 0
Figure 4-44 Configuration for CANopen slave sending PDOs
Receive PDO
MName Index Subindex Bitlength COB-ID
receive FOD 16#1400 16200 165201
Controlword 166040 16200 16
Target position 16#607A 1600 32
+ [ [fu]2. receive FDD paramster 16#1401 16400 16#301
+-[|[u]3. receive PDO parameter 1621402 16200 165401
+ D4 receive PD0 parameter 161403 16200 164501
Receive PDO Properties @
COB-ID: 162 201 3
180 - STF,B81 - BIF
Tremenfoien Tpas | |Cyelic-Synchronous (Type 1- 240) ~||
Humber Of Symes: 1 =
Inhibit Time (x 100us): 7

Event Time(x lms): o

Figure 4-45 Configuration for CANopen s

-267-

lave receiving PDOs



Network Configuration

CANopen axis configuration

4.8.6

4.9

4.9.1

General Axis type and Limits

Software limits
S : Vitual mode
Scaling/Mapping [ Activate Nagative[u]: 0.0

SM_Drive_CANopen: I/0 Mapping
Modulo Positive[u]: 1000.0

Status
Software error reaction

Information

Deceleration[ufs2]: 1]
[7] Decelerate
Max.distance[u]: 0
General Scaling
[ Invert direction
Scaling/Mapping
16100000 increases<=>motor turns 1
SM_Drive_CANopen: If0 Mapping
1 motaor turns<=>Gear output turns 1
Status
1 Gear output turns<=>Units in application 1
Information

Figure 4-46 CANopen axis configuration

Programming Interface

For details, see section 6.3 "CANopen Communication Instructions" in the "Medium-Sized PLC
Instruction Guide".

CANLlink 3.0 Configuration Editor

Overview

The CANlink protocol is a real-time CAN bus application-layer protocol developed by Inovance based
on the CAN 2.0 bus protocol. CANlink is mainly used for high-speed and real-time data exchange
between Inovance products, such as PLCs, AC drives, servo controllers, and remote expansion
modules. Read this section carefully before using the CANlink function of AM600-series PLCs.

CANlink 3.0 adopts the master/slave mode. A network must have a single master and may have 1 to 62
slaves. The master and slave numbers range from 1 to 63, and each number must be unique. It
supports the following functions:

1. Master/slave running state monitoring through heartbeat

2. Bus usage warning and real-time bus usage monitoring

3. Reconnection upon disconnection

4. Hot access

5. 256 configuration records (including time trigger, event trigger, and synchronization trigger) sent by
the master
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6. 16 configuration records (including time trigger, event trigger, and synchronization trigger) sent by a
single slave, amounting to 256 configuration records sent by all slaves

7. Point-to-multi-point data received by each station from other eight stations

8. Master-slave data exchange and slave-slave data exchange

9. Up to 128 data records written synchronously to the master

4.9.2  CANlink3_en.0 F4E4ARK
Hardware port
For details about CANlink communication ports, see “ Hardware port” on page 242.

Communication distance

A CANlink 3.0 network consists of 1 master and 1 to 62 slaves. The specific number of slaves is related
to the baud rate.

] B Maximum Communication Communication Cable Number of Connected
Distance Diameter Stations
1000 kbps 20m = 0.3 mm? 18
500 kbps 80m = 0.3 mm? 32
250 kbps 150 m = 0.3 mm? 63
125 kbps 300 m = 0.5 mm? 63
100 kbps 500 m = 0.5 mm? 63
50 kbps 1000 m = 0.7 mm? 63

The preceding data is obtained under the premise of using standard shielded twisted pairs. The
maximum number of connected stations (master and slaves) is determined based on the current baud
rate.

Supported CANlink 3.0 devices

A CANlink 3.0 network must have a single master, which is a PLC of the AM400, AM600, or AC800 series.
The network may have 1 to 62 slaves, including AM400, AM600, or AC800 (300 of D8280 indicates
support), remote expansion modules (51210 or versions later than 52210), 214 non-standard 1S500
servos (H00-02 = 214.xx), IS620P (H01-00 = 6.0 or greater), IS700 (H01-00 = 301.05), MD310 (F7-11 =
u37.18 or greater), and MD380 (F7-11 = 4.71.06 or greater). Some products must be configured with a
CANlink communication expansion card to use the CANlink function. For details, see the user guide of
the specific product.

Special elements of CANlink 3.0 supported by AM600

Note

The CANlink function of AM600 uses the SD and SM soft elements, which are similar to the D and M elements of
small-sized PLCs. However, they do not have a mapping relationship.
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SD Range Function SM Range Function
User-specific word soft element User-specific bit soft element area
0-7000 area (available range in the 0to 3071 (available range in the CANlink
CANlink configuration table) configuration table)
7000-7999 User-specific word soft element 3072-7999 User-specific bit soft element area
area
System-defined special bit element
_defi i i area,
8000 to 8999 System-defined special register 8000 to 8999
element area which is currently only used by
CANlink
System-defined special register System-defined special register
element area, element area,
9000 to 9999 9000 to 9999
which is currently only used by which is currently only used by
high-speed 1/0 high-speed 1/0

The following table lists the special soft elements involved in the AM600 CANlink function (for details,
see the CANlink 3.0 standard).

Special Soft Element Attribute

SD8100 indicates the current state of the local node. SD81xx indicates the current
state of the node with the station number xx. For example, SD8101 indicates the

SD8100-SD8163 current state of the node with station number 1. Meanings of register values:
0: unconfigured; 1: configured; 2: online; 5: offline

SD8164-SD8239 Reserved

SD8240 Bus loading capacity (monitoring in the programming software)

SD8241 CAN 3.0 slave state

SD8242 CAN 3.0 slave state

SD8243 CAN 3.0 slave state

SD8244 CAN 3.0 slave state

SD8245 Number of received frames

SD8246 Receive error count

SD8247 Send error count

SD8287 Vendor code

SD8288 Product series

SD8289 Product model

SD8290 Firmware version

SD8307 CAN 3.0 error (command error code)

SD8308 CAN 3.0 error (configuration error code)

4.9.3 General Process of Using CANlink

The general process of using CANlink is as follows:

1. Design the CANlink hardware network structure.

2. On the "Network Configuration" page, activate the CANlink bus. The AM600 CPU can serve as the
CANlink master or a CANlink local slave. Bus devices are automatically added after the bus is
activated.

3. If the AMB00 CPU serves as the CANlink master, in the CANlink network configuration wizard, you can
set the master parameters and add or delete slaves. Slaves refer to remote slaves. If the AM600 CPU
serves as a CANLlink local slave, you can set other parameters.
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4. Set the send parameters, receive parameters, and synchronization parameters properly.

5. Control CANlink transmitted data through soft elements in programs.

6. Control master and slave start/stop and monitor the master/slave running state on the "Network
Management" page.

4.9.4 CANlink Network Configuration

Activate the CANlink bus in network configuration before configuring a CANlink network. After the
CANlink master is activated, the CANlink master node is added to the device tree. When configuring the
first CANlink network, double-click the node to display the network configuration wizard. After a
CANlink slave is activated, the CANlink slave node is added to the device tree. Double-click the node to
display the local slave configuration page.

CANlink 3.0 network configuration wizard

The network configuration wizard is displayed when you configure the CANlink bus for the first time or
click "Site Management" on the "Network Management" page. Set the master and slave parameters in
the network configuration wizard.

Master configuration

CanLink Wizard >

Host Ho: |:| 1=¢ e =63

Hetworlk Infomation

Baudrate: [500 w | kbps Het Heatheat: (BOO 2 m=

Hetworl Manal 125

Fetwork Stif ) [az90

% | Decide whole metwork run or stop

1
Syne Send TrTEZer ELEmenttem) : 2ol

4

Trigger ”sy:nc trigger” of all sites send config

Host Swn Write Trigger Element (M)

Elementl (5M) ElementZ(SM) Element3(SM) Element4(SM) Element5(SM) Element&(SM) Element7(SM) ElementS(SM}

The trigger element make the host =vne writing take effective in the corresponding slave station

Figure 4-47 Master parameter setting page

e Host No.: Identifies a station as the master in the network. The master manages and monitors the
entire CANlink 3.0 network. The master number must be consistent with the number of the
configured PLC.
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Network Information

e Baudrate: Select a baud rate to be used by the network. The baud rate of each station must be
consistent with the selected one. If no baud rate is selected here, the baud rates of the connected
stations must be consistent.

e Net Heartbeat: The value ranges from 10 to 20000, in ms. The master and slaves send heartbeats to
the network periodically based on this value to monitor each other. When a communication error
occurs, the master or slave triggers an alarm and handles the error. When "Net Heartbeat" is set to
a smaller value, monitoring is more sensitive and the network usage of heartbeats is higher. An
alarm is automatically triggered when the network usage of heartbeats exceeds 10%.

Note

If you deselect this parameter, the heartbeat function is disabled and the system cannot monitor the network.

Network Management

o Network Start/Stop Element: Control the CANlink network to start and stop by using the SM8290
soft element. When SM8290 is set to "TRUE", the CANlink network starts; otherwise, the CANlink
network stops.

e Syn Send Trigger Element: Control the synchronous write function for the configuration sent by all
stations by using the SM8291 soft element. For details, see “ Synchronous trigger configuration” on
page 279.

Host Syn Write Trigger Element

This element is used by the master to synchronize configuration. Up to eight synchronous write trigger
elements can be configured. You can leave this parameter unspecified when the master does not need
to synchronize configuration. For details, see “4.9.8 Synchronous Write by the Master” on page 281.

Adding and deleting a slave

This page allows you to add, modify, and delete CANlink slaves.
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Site Infomation

Slave Site Type IS(Serval o

Slave Site No: 3 3 1¢= Slave Wo<=63(1<=51lave Wo(TCM, HTCM)<=51}
Status Code Regizter: 3 = SI0<=¥alue<=SO7000, Store Site Stuatuz Infomation
Start/Stop Element (SM): 13 = SMO<=¥alue<=GM3071, Contrel =ite run or stop

Slave Information:

Add Delete Madi £

Slave HO Site Type Status Register(SD) Start/Stop Element (SM) Slave Information

4 MO (Inverter) 4 3
[ TCH [ T
] HICK G g

such

Figure 4-48 Page for adding and deleting a slave

Site Information

o Slave Site Type: Indicates supported type of the slaves, which can be the PLC, servo, AC drive,
temperature control module, and non-temperature control module.

e Slave Site No.: Identifies a slave in the network. It must be different from the number of the master
or any other slave.

e Status Code Register: Refers to the SD element that indicates the running state of the
corresponding slave. These elements cannot be the same as other slave state register elements.
The state may be "Running" or "Faulty" (excluding offline).

e Start/Stop Element: Indicates the SM element used by the master to start and stop slaves. These SM
elements can be used to start and stop slave communication during network runtime. These
elements cannot be the same as other slave start/stop elements and synchronous write trigger
elements.

e Slave Information: Indicates the comment about a slave, containing up to 32 characters.

e Add: Click this button to add the slave with the configured information to the slave list. The system
checks whether "Status Code Register" and "Start/Stop Element" are unique.

o Delete: Click this button to delete the selected slave from the slave list.

o Modify: Click this button to modify the settings of the selected slave. These settings are obtained
from the site information. The system checks whether "Status Code Register" and "Start/Stop
Element" are unique.

After the slave settings are complete, click "OK" to enter the "Network Management" page.
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4.9.5 Network Management

On the "Network Management" page, you can start and stop the network, trigger synchronous
sending, start and stop monitoring, start and stop slaves, enter the station configuration wizard,
modify the network information of stations, and clear all the configurations.

[ Device P Network Configuration

CanLink Network Management
Status

Information

Network Information

[l canLink_Master x

Network Infomation

Baudrate: 500

Cycle Period: 0

Metwork Management

Start Network{OFF)

Site Configuration

Device Type: ALL

Site

Device Type

| kbps

= xtoms

Start Monitor{OFF)

~

Online Status  Status Register {SD)

Network Heartbeat:

Network Load:

Slave Start/Stop

500 ] ms

0% Heartheat Load: 0%

Sync Send Trigger

Site Management Clear Settings

Status Code Start/Stop Element{5M) Slave Infomation

PO 7 S S

2
3
4
5
[

PLC
I5(Serva)
MD{Inverter)
TCM

NTCM

@ o b

4
5
6
7
8

Figure 4-49 "Network Management" page

e Baudrate: Select a baud rate to be used by the network. The baud rate of each station must be

consistent with the selected one. If no baud rate is selected here, the baud rates of the connected
stations must be consistent.

o Network Heartbeat: The value ranges from 10 to 20000, in ms. The master and slaves send
heartbeats to the network periodically based on this value to monitor each other. When a
communication error occurs, the master or slave triggers an alarm and handles the error. When
"Network Heartbeat" is set to a smaller value, monitoring is more sensitive and the network usage
of heartbeats is higher. An alarm is automatically triggered when the network usage of heartbeats

exceeds 10%.

Note

If you deselect this parameter, the heartbeat function is disabled and the system cannot monitor the network.

e Cycle Period: Used to estimate the loading capacity of CANlink.

o Network Load: Indicates the CANlink network load, including CANlink receiving and sending, all
heartbeat loads, real-time load of the CANlink bus obtained during monitoring (SD8240 register
value), and estimated network load under non-monitoring conditions.

e Background color of "Network Load":

Color Range (%) Load Description
Green 0to 50 Load percentage, such as 10%
Yellow 51to 75 Load percentage, such as 55%
Red 76 to 90 Load percentage, such as 78%
Red >90 ERR
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Heartbeat Load: Indicates the heartbeat load of CANlink, which is calculated through estimation. An
estimated value is obtained after login.
Background color of "Heartbeat Load":

Color Range (%) Load Description

Green 0to 10 Load percentage, such as 10%

Red >10 ERR

Network Management

The network management function is available only after login to the PLC.

Start Network: Click this button to start and stop the CANlink network by using the SM8290
element.

Start Monitor: Click this button to start CANlink network monitoring and obtain the CANlink master/
slave running state periodically. The online state of stations is updated in the station list.

Sync Send Trigger: Click this button to trigger a synchronous write operation.

Site Configuration

Device Type: Select the device type to be displayed in the station list.

Slave Start/Stop: Set the slave to the running state by setting the slave start/stop element to
"TRUE".

Site Management: Click this button to display the network configuration wizard dialog box, where
you can configure a CANlink network.

Clear Settings: Click this button to clear all the CANlink configurations and restore the master
configuration to the default.

Site list: Displays the information and state of CANlink stations. The following columns are
displayed: "Site", "Device Type", "Online Status", "Status Register", "Status Code", "Start/Stop
Element", and "Slave Information". Double-click a slave in the list to display the page for send
configuration, receive configuration, or synchronous master write.

Site: Indicates the unique identifier of a station.

Device Type: Indicates the device type of the station, which can be the PLC, servo, AC drive,
temperature control module, and non-temperature control module.

Online Status: Click "Start Monitor" after login to the PLC to display the slave state. The online state
of a slave is obtained through the SD8241, SD8242, SD8243, and SD8244 online status registers. If
the slave is online, the system determines whether the slave is running or stopped by obtaining the
value of the slave start/stop element. The online status register is read-only and cannot be
modified. The following table lists the mapping relationships between each bit of the online status
register and the station number.

Soft Element Bit Slave Number
SD8244 Bit 15 to bit 0 32to 47
SD8243 Bit 15 to bit 0 48 to 63
SD8242 Bit 14 to bit 0 1to 15
SD8241 Bit 15 to bit 0 16to 31

Status Register: Indicates the register that stores the slave running state. The running status
register is read-only and cannot be modified.
The following table lists each bit of the running status register.
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4.9.6

Bit Description

Bit 0 Indicates the fault status. 1 indicates that the node is faulty, and 0 indicates that the node is
normal.

Bit 1 Indicates the running status. 1 indicates that the node is running, and 0 indicates that the
node is stopped.

Bit 2 Indicates whether the device is ready. 1 indicates that the device is ready, and 0 indicates
that the device is not ready. This bit is only applicable to servos.
Reserved

Bit 15 Reserved

e Status Code: Indicates the value of the slave status register, which indicates the status code defined
by the slave.

e Start/Stop Element: Starts or stops the element.

e Slave Information: Indicates the comment about the slave.

Send Configuration

CANlink send configuration is divided into time trigger configuration, event trigger configuration, and
synchronous trigger configuration. Event trigger configuration is divided into PLC event trigger and
non-PLC event trigger.

Send configuration editor

Haost station(1) configuration e

Send Configuration Receive Confizwation Syme Confizuration

Trigger Way | Trigger Send Site Send Register Receive Site | Receive Register Reg Count |

b1 m 5291 1 HOST 33 Decinal 3 I3(Servel 4 Hex 4

2 Time(ms) 25 1 HOST 44 Decimal 4 MD{Inverter) 2 Hex 3

3 Timeins) 43 1 HOST 66 Decimal [ HTCH 21 Decimal 1

4 Time{ns) 100 1 HOST 22 Decimal 1 HOST 3 Decimal 2

5 Event (SM M) 23 1 HOST 3 Decimal z PLC 3 Tecimal 3

[ Event (SM M) 31 1 HOST 32 Decinal 5 TCH 2 Tecimal 2

7 1 HOST Decimal

] 1 HOST Decimal

] 1 HOST Decimal

10 1 HOST Decimal

11 1 HOST Decimal

12 1 HOST Decimal

13 1 HOST Decimal

14 1 HOST Decimal

15 1 HOST Decimal

16 1 HOST Decimal

et | | [ [ ]| |

1 Event (SM (M) ZZ 2 FLC 3 Decimal 1 HOST 2 Decimal 2

Canodl

Figure 4-50 Send configuration editor

On the "Send Configuration" page, you can set the site send parameters. The send list is divided into
two parts, of which the upper part displays the configuration sent by the local station to other stations,
while the lower part displays the configuration sent by other stations to the local station.

For the master, up to 256 data records can be configured for sending; for slaves, up to 16 data records
can be configured for sending.
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The send list contains the following columns: "Trigger Way", "Trigger", "Send Site", "Send Register",

"Receive Site", "Receive Register", and "Reg Count".

Item

Description

Trigger Way

Indicates the trigger type of data sending by stations. The options are time trigger,
event trigger, and synchronous trigger.

Trigger

Indicates the trigger condition of data sending by stations. Configuration is sent when
the trigger condition is met. When the trigger type is time trigger and the range is 0 to
30000, the station sends configuration periodically based on the trigger value. When
the trigger type is event trigger and the trigger condition is "TRUE", the station sends
configuration if it belongs to the host or PLC type, the trigger is an SM soft element, and
the range is 0 to 3071. The station sends configuration periodically if it is a servo, AC
drive, temperature control module, or non-temperature control module, and the range
is 0 to 30000. Sending is executed when the trigger mode is synchronous trigger and
soft element SM8291 is set to "TRUE".

Send Site

Indicates the station that sends configuration. It cannot be changed.

Send Register

Indicates the register corresponding to the send station. If the send station belongs to
the PLC type, the range is 0 to 7000 (which indicates the register value plus the number
of registers). If the send station is a temperature control module, the range is 0 to 499
or 700 to 722. If the send station is a non-temperature control module, the range is 0 to
63 or 700 to 722. If the send station is a servo or an AC drive, the range is 0 to 65535.

Receive Site

Indicates the station that receives configuration. It must be an existing station.

Receive Register

Indicates the register of the station that receives configuration. For point-to-multi-point
communication (the send station and receive station are the same), the range is 0 to
65535. If the receive station is a PLC, the range is 0 to 7000. If the receive station is a
temperature control module, the range is 0 to 499 or 721 to 722. If the receive station is
a non-temperature control module, the range is 0 to 63 or 721 to 722. If the receive
station is a servo or an AC drive, the range is 0 or 65535.

Reg Count

Indicates the number of send or receive registers. The value range is 1 to 4. The total
length of "Reg Count" and "Send Register" or "Receive Register" cannot exceed the
specified limit.

Time trigger configuration

Time trigger configuration is a common configuration. The send station writes the source address to

the target address of the target station based on the configured time cycle. That is, the target station

reads the source address of the send station cyclically and saves the source address to the target

address.

If the send station and receive station are the same, it is a point-to-multi-point configuration. All the

stations in the network configured to receive point-to-multi-point data from this station can receive

such data. For details, see “4.9.7 Receive Configuration” on page 281.
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Host station(1] configuration x
Send Configuration Receive Confizuration Syne Configuration
Trigger Way | Trigzger Send Site Send Register Receive Site | Receive Register Rez Count |
b1 m 5291 1 HOST 101 Decimal 4  MD{Irwerter] 101  Hex 1
z Timelmz) 100 1 HOST 100 Decimal 2 FLC 100 Decimal 1
3 Time(ns) 100 1 HOST 102 Decimal E IS(Servo) 200 Hex 2
4 Time(ms) 100 1 HOST 110 Decimal 1 HOST 110 Decimal 4
g 1 HOST Decimal
& 1 HOST Decimal
T 1 HOST Decimal
g 1 HOST Decimal
g 1 HOST Decimal
10 1 HOST Decimal
11 1 HOST Decimal
1z 1 HOST Decimal
13 1 HOST Decimal
14 1 HOST Decimal
15 1 HOST Decimal
16 1 HOST Decimal
Cancel

Figure 4-51 Time trigger configuration page

In case of time trigger, the cycle time ranges from 1 to 30000, in ms. The shorter the time, the higher
the data update speed and the network load are.

In the 3rd row of the preceding figure, station 1 writes the values of registers SD102 and SD103 to
registers H0200 and H0201 of station 3's servo every 100 ms. In the fourth row of the preceding, the
send station and receive station are both station 1, so the configuration is a point-to-multi-point
configuration. Station 1 sends the data of registers SD110 to SD113 to the network in point-to-multi-
point mode every 100 ms. All the stations configured to receive point-to-multi-point data from station
1 can receive the frame.

Event trigger configuration

Event trigger is a real-time trigger configuration. Sending is triggered immediately when conditions are
met. If conditions are not met, sending is not triggered, regardless of the interval from the last sending.
The event trigger of PLCs is slightly different from that of other products based on product features.

PLC event trigger configuration

The corresponding event is triggered when SM used as the trigger condition is set to "ON". The event
trigger range is SM0 to 3071. A prompt is displayed when the range is exceeded.

In the preceding figure, when SM100 is set to 1, station 1 sends the value of SD100 to SD100 of the PLC
of station 2. Then, SM100 is automatically reset.

Non-PLC event trigger configuration

Except PLCs, the event trigger of AC drives, servos, and expansion modules is based on register value
change and the minimum interval from the last sending.
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Send Configuration Receive Confizuration

Trigger Way ‘ Trigger Send Site | Send Register Receive Site Receive Register Rez Count
! Tine(ms) 100 4 MD{Inverter) 3000  Hex 1 HOST 1000 Decimal 4

2 4 MD (Toverter) Hex

3 4 MD{Trverter) Hex

4 4 MD{Imverter) Hex

5 4 MD{Imverter) Hex

& 4 MD{Imverter) Hex

T 4 MD{Iwverter) Hex

g 4 MD{Inverter) Hex

] 4 MD{Inverter) Hex

10 4 MD{Inverter) Hex

11 4 MD{Inverter) Hex

1z 4 MO {Inverter) Hex

13 4 MD (Toverter) Hex

14 4 MD (Toverter) Hex

15 4 MD (Toverter) Hex

18 4 MD (Toverter) Hex

Receive | I S N N N [ S N S
1 Syne (SM [M) 8291 1 HOST 101 Decimal 4 MO (Inverter) 101 Hex 1

Cancel

Figure 4-52 Non-PLC event trigger configuration

As shown in the preceding figure, when H3000 of the AC drive of station 4 is changed, sending is
triggered immediately if the interval from the last sending of the configuration reaches 100 ms. If the
interval from the last sending is less than 100 ms, sending is not triggered until the specified time is
reached. A shorter interval results in better real-time effect but has greater impact on the network.

The minimum interval ranges from 1 to 30000, in ms. A prompt is displayed when the range is
exceeded.

Synchronous trigger configuration

When the master configured with synchronous trigger detects that the synchronous send trigger
element SM8291 is reset, the master broadcasts commands to the network to require all the stations in
the network to trigger synchronous send in sequence. The trigger condition is configured by SM8291.
The master resets SM8291 after sending a command frame. As shown in the following figure, master 1,
PLC slave 2, and MD380 slave 4 are configured with synchronous trigger. If SM8291 of the master is
reset, the three stations send synchronous trigger data.
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Host station(1] configuration x
Send Configuration Receive Confizuration Syne Configuration
Trigger Way | Trigzger Send Site Send Register Receive Site | Receive Register Rez Count |
b1 m 5291 1 HOST 101 Decimal 4  MD{Irwerter] 101  Hex 1
2 Time(ms) 100 1 HOST 100 Decimal 2 FLC 100 Decimal 1
3 Time(ns) 100 1 HOST 102 Decimal 3 IS(Servo) 200 Hex 2
4 Time(ns) 100 1 HOST 110 Decimal 1 HOST 110 Decimal 4
5 1 HOST Decimal
& 1 HOST Decimal
7 1 HOST Decimal
E] 1 HOST Decimal
E] 1 HOST Decimal
10 1 HOST Decimal
11 1 HOST Decimal
12 1 HOST Decimal
13 1 HOST Decimal
14 1 HOST Decimal
15 1 HOST Decimal
18 1 Decimal
Receive __-_-_-_-__
1 Syne (SM M) 5281 100 Decimal HOST 100 Decimal
z Syme (M M) 5291 4 M:D(Inverter) 8000  Hex 4 MO (Trwerter) 0 Hex 1
Cancel

Figure 4-53 Synchronous trigger configuration

SM8291 is used in the same way as the SM element of PLC event trigger. You can perform the

corresponding operation by clicking "Sync Send Trigger" on the CANlink 3.0 main screen.

Only SM8291 of the master can operate SM8291 of the slave PLC without impact.

In essence, synchronous trigger is a type of event trigger in which SM8291 of the master is used as an

event by all the stations in the network.

Differences among time trigger, event trigger, and synchronous trigger

Item

Time Trigger

Event Trigger

Synchronous Trigger

Sending mode

Scheduled and cyclic sending.

Sending is triggered in the
case of an event or data
change. The event is
automatically cleared after
sending.

Sending is enabled by the
master. The event is
automatically cleared after
sending.

Real-time effect

The real-time effect is related
to the configured time. The
shorter the time, the better
the real-time effect is.

Sending is triggered in the
case of an event, with good
real-time effect.

Sending is triggered when
M8291 of the master is reset.
The real-time effect is better
than that of event trigger.

Execution times

Scheduled sending.

Triggered once in the case of
an event.

Triggered once in the case of
an event.

PLC

Programming in

Scheduled sending, without
program design.

Sequential logic design in
program.

Sequential logic design in
program.

Network usage

Applicable
scenario

High

There are no special time
sequence requirements. Data
can be written continuously.

Low

There are time sequence
requirements. Data is written
once, or continuous writing
may cause a fault.

Low

The master requires data
returned by multiple slaves in
special scenarios.
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4.9.7

4.9.8

Receive Configuration

On the "Receive Configuration" page, you can configure stations to receive point-to-multi-point data
from the network.

Slave site(2) configuration e

Send Configuration Recelve Configuration

Sitel | 5ite? 5ited Sited Siteb Sitef Site? Sited
#0101 3

This =ite can receive the point to multipoint data from sbore sites

Cancel

Figure 4-54 "Receive Configuration" dialog box

In the preceding figure, the receive configuration of slave 2 contains stations 1 and 3, indicating that
slave 2 only receives point-to-multi-point data frames from stations 1 and 3. If the destination register
address of the received point-to-multi-point data meets the definition of station 2, the received data
takes effect; otherwise, the received data is discarded.

Each station can receive point-to-multi-point data from up to eight stations. Each send station does
not limit the number of stations that receive point-to-multi-point data.

The point-to-multi-point sending function allows a station to modify the same parameter number on
multiple stations and implement synchronization.

Synchronous Write by the Master

Synchronization configuration is specific to the master and allows the master to write the multiple
registers or parameters of one or more slaves. For example, the master can control multiple servos to
start or stop simultaneously by writing the parameter H31-00.

Trigger element

For example, after you enter a trigger element in "Host Syn Write Trigger Element (SM)" in the
configuration wizard, double-click the master on the main screen to enter master configuration. On the
"Sync Configuration" page, select a configuration condition from the "Trigger Condition" drop-down
list. If no trigger element is entered in the configuration wizard, you can still open the "Sync
Configuration” page but the "Trigger Condition" drop-down list is unavailable. In this case, click "Site
Management" on the main screen to open the configuration wizard again and add or delete trigger
elements.
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Host station(1] configuration x
Send Configuration Receive Confizuration Syne Configuration
Trigger Conditions(M): -
Send Site Send Register ‘ Receive Site Receive Register
LI 1 HOST Decimal
2 1 HOST Tecimal
3 1 HOST Decimal
4 1 HOST Decimal
g 1 HOST Decimal
& 1 HOST Tecimal
T 1 HOST Decimal
g 1 HOST Decimal
El 1 HOST Decimal
10 1 HOST Decimal
11 1 HOST Decimal
1z 1 HOST Decimal
13 1 HOST Decimal
14 1 HOST Decimal
15 1 HOST Decimal
16 1 HOST Decimal
et

Figure 4-55 "Sync Configuration" page for the master

When a synchronous write trigger element of the master is set to "ON", all the configuration data under
the trigger element is sent in sequence. The slaves receive the data and store it in the buffer. When the
master detects that all the synchronous write operations under the trigger condition are successfully
sent, the master broadcasts an effectiveness command so that all the receive slaves retrieve data from
the buffer and make the data effective.

The master supports synchronous write based on up to 8 different trigger conditions, each of which
can be configured with 16 synchronous write operations. A single slave can receive up to 8
synchronous write operations. A prompt is displayed when this limit is exceeded.

Operation on the 32-bit register of the servo

CANlink 3.0 supports operations on 16-bit registers and parameters. To operate 32-bit registers or
parameters, use the following method:

Write the upper and lower 16-bit addresses of 32-bit registers or parameters through the synchronous
write function of the master.

For example, for the parameter H11-12 (1st displacement) of the servo, the following operation writes
SD1000 and SD1001 of the master to H11-12 of servo 3 as lower 16 bits and upper 16 bits, respectively.

Send Confignration Receive Confizuration Syme Configuration

Trigzer Conditions(M): “
Send Site Send Register ‘ Receive Site | Receive Register
1 1 HOST 1000 Decimal 3 IS(Servo) 1100 Hex
» o2 1 HisT 1001 Decimal 3 I5Gerve) [T e
3 1 HOST Decimal
4 1 HOST Decimal

Figure 4-56 Two 16-bit registers combined in the 32-bit format

It is recommended that you use the SET statement of the upper- and lower-edge conducting trigger
element of the M element. When operating the parameters of 32-bit addresses, you cannot only
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operate the addresses of the lower and upper 16 bits or split the addresses of the lower and upper 16
bits of 32-bit parameters to different trigger conditions.

You can use general send configuration to write the values of two consecutive SD elements to the
lower address bits of the 32-bit parameters of the servo, as shown in the following figure:

Send Configwation Receive Configuration Syme Configuration

Trigger Way| Trigger Send Site Send Register Receive Site | Receive Register Rez Count
! Time (ms) 100 1 HOST 1000 Decimal 3 IS{Servo) 1108 Hex 2
2 1 HOST Decimal
k] 1 HNET Tlerimal

Figure 4-57 Writing a 32-bit value to two 16-bit registers

4.9.9 Local Slave Configuration

Alocal slave is a PLC serving as a CANlink slave. A remote slave is attached to the master, such as a
servo, AC drive, temperature control module, or PLC. A PLC can serve as a master or local slave.

-

Site No: |1 +| 1=< Site No <=63

Baudrate: | 500 ~ | kbps

Figure 4-58 Dialog box for local slave configuration

Site No.: Identifies a local slave. It cannot be the same as the number of any other station in the
CANlink network. The value ranges from 1 to 63.

Baudrate: Indicates the baud rate of data communication of the local slave. It must be consistent with
the baud rate of the master.

49.10 iB&EIENCANLInk3_en.0 A%

Connecting an AM600-series PLC to the CANlink 3.0 network

The station number and baud rate of AM600 can be set only in software. To make the settings take
effect, you need to restart the machine or download the running program again.

Each station number in the same network must be unique. If station numbers are repeated,
subsequently connected stations disable communication. Station number 0 is not allowed in the
network.
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CanLink Wizard >

Host Ho: 1=¢ Ha (=63

Hetwork Infomation

Baudrate: |500 « | kbp= [] Fet Heatbeat: 500

4 bk

ms

Hetwork Management

Hetwork Start/Stop Element (SH): 5290 = Tesds ohdle metmek mom @ stop

Syne Send Trigger Element(SM): [gooq

4k

Trigzer Nsy‘nc trigger” of all =ites zend config

Host Syn Write Trigger Element(SM)

Elementl (SM) ElementZ(SM) Element3(SM) Element4(SM) Element5(SM) Elementé(SM) ElementT(SM) ElementS(SH)

The trigger element make the host svme writing take effective in the corresponding slave station

Connecting the MD380/500 AC drive to the CANlink 3.0 network

Installing the MD38CAN1 expansion card of the AC drive

Insert the MD38CAN1 expansion card into the Inovance AC drive. The expansion card (CANlink) cannot
be installed or uninstalled in the power-on state. Power off the AC drive before installation, and wait 10
minutes until the power indicator of the AC drive is off. Install the expansion card in accordance with
the following figure.

Insert the MD38CAN1 expansion card into the AC drive and fasten screws.

Configuring the MD380/500 AC drive
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To configure start/stop control of the AC drive through the CANlink network, set the command source
of the AC drive to be the communication command channel. That is, set F0-02 to 2. If start/stop control
is not required, set F0-02 based on the actual situation.

Setting the station number

Set the station number through Fd-02. The value ranges from 1 to 63. A value beyond the range may
result in access failure of CANlink 3.0. The modified value takes effect immediately. Each station
number in the network must be unique. If station numbers are repeated, subsequently connected
stations may disable communication.

Setting the baud rate

Set the baud rate through Fd-00. The thousands position indicates the baud rate of CANlink. The
following table lists the mapping relationships.

Parameter
Address Name Value Range Default

Ones position: Modbus

Tens position: PROFIBUS-DP

Hundreds position: Reserved

Thousands position: CANlink
0: 20 kbps

HFd-00 Baud rate 1: 50 kbps 5005

2:100 kbps
3:125 kbps
4:250 kbps
5: 500 kbps
6: 1000 kbps

The baud rates of all the stations in the CANlink 3.0 network must be consistent; otherwise,
communication may be abnormal.

Note
MD380/500 AC drives do not support the 800 kbps baud rate.

Connecting the MD310 AC drive to the CANlink 3.0 network

Installing the MD310-CANL card

Insert the MD310-CANL card into the Inovance AC drive. The card cannot be installed or uninstalled in
the power-on state. Power off the AC drive before installation, and wait 10 minutes until the power
indicator of the AC drive is off. Install the expansion card in accordance with the following figure.
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1. Use a tool to push
out the hooks on both
sides.

2. Grab the edge of the
cover and liftit.

Cabling plate

5. Insert the expansion card below
the two snap-fit joints on the left, pry
open the right side of the middle
housing, and then press the right
edge of the expansion card to place.

Configuring the MD310
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Upper housing

. Hook slot

4. Lift the baffle plate away
from the keypad cover. =

6. Ensure that the
expansion card is
fastened properly by the
four snap-fit joints.

B Snap-fit
Q joint
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When the MD310 uses CANlink 3.0, the station number and baud rate are set by the DIP switch of the
CAN expansion card. The S1 and S2 of the MD310-CANL DIP switch form a 10-bit DIP switch used to set
the communication baud rate of the CAN bus and the communication device address. The following
figure shows the numbers on the DIP switch. Bd1, 2, and 3 are used to set the baud rate, and Adr1 to 7
are used to set the CANlink address. The "ON" position of the DIP switch indicates 1, and the lower
position indicates 0. The modified baud rate and station number take effect immediately.

Baud rate CANlink address

Figure 4-59 MD310-CANL DIP switch

Setting the baud rate

The following table lists the mapping relationships between the DIP switch and the baud rate. Up to
eight baud rates can be set.

MD310-CANL baud rates

DIP Switch Bd
2

Baud Rate

20 kbps
50 kbps
100 kbps
125 kbps
250 kbps
500 kbps
800 kbps
1 Mbps

= k|~ |lolocolo|o|—
H|lolr|lolr|lOo|lr~| o lw

—|lR|lolo|r|~|o

CANlink device address

MD310-CANL provides a 7-bit DIP switch for setting the CANlink communication address. Adr1 of the
DIP switch indicates the highest bit, and Adr7 indicates the lowest bit. Adrl to 7 correspond to b6 to b0
of a station number. The valid address setting range of the DIP switch is 1 to 63, as shown in the
following table. 0 and 64 to 127 are reserved addresses and cannot be used. The MD310-CANL card is
not functional when a reserved address is set.

MD310-CANL DIP switch addresses

DIP Switch Adr

1 2 3 4 5 6 7 Address
0 0 0 0 0 0 0 Reserved
0 0 0 0 0 0 1 1
0 0 0 0 0 1 0 2
0 0 0 0 0 1 1 3
0 1 1 1 1 1 1 63

X X X X X X Reserved
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For the usage instructions of the MD310-CANL expansion card, see MD310-CANL Communication
Expansion Card Guide.

Connecting the servo to the CANlink 3.0 network

4.10

4.10.1

Setting the station number

Modify the station number of the servo through HOC-00. The value ranges from 1 to 63. A value beyond
the range may result in access failure of CANlink 3.0. The modified value takes effect immediately. Each
station number in the network must be unique. If station numbers are repeated, subsequently
connected stations may disable communication.

Setting the baud rate

Modify the baud rate through HOC-08. See the following table.

Parameter Address Value Range Default

:20 kbps

: 50 kbps

: 100 kbps

: 125 kbps

: 250 kbps

: 500 kbps

: 800 kbpstt
: 1000 kbps

HOC-08

~N o A W N = O

IS620P does not support the 800 kbps baud rate. When 6 is selected, the 1000 kbps baud rate is used.

The baud rate takes effect immediately after setting. The baud rates of all the stations in the network
must be consistent; otherwise, communication may be abnormal.

CAN Free Protocol

Overview

ACaution

Only AM400/AM600/AM300/AM500 support the CAN free protocol.

AM400/AM600/AM300/AM500 adopts the CAN2.0B protocol. The protocol supports standard frames
and expansion frames and is applicable to scenarios where the application-layer protocol is
customized. The baud rate ranges from 10 kbps to 1000 kbps.
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4.10.2 Network Configuration

AM400/AM600 network configuration

1. In the left device tree, double-click "Network Configuration". The "Network Configuration" page is
displayed.

Devices + o X % Network Configuration X
=g AMs00 i @ Refresh Copy Paste Delete Undo Redc
=[] Device (ams00-cPUISOSTE/ )

@ Fault Diagnose
= @K Network Configuration
E-; LocalBus Config
=2 pLC Logic
=} Application
@ Differential Monitor
i Library Manager
FLC_FRG (FRG)
= (88 Task Configuration
= MainTask
&) pLC_PRG
= Resources List
"2 SoftMotion General Axis Fool
. HIGH_SPEED_IQ {High Speed IO Module)

2. Click the PLC picture, select "Free CAN". Then, "CANBUS (Free CANBus)" is automatically added to
the left device tree and the CAN free protocol network configuration is completed.

Devices v 3 x % Network Configuration X
=5 amsoo ~||: =g Refresh Copy (& Paste (Jj Delete $3)Undo [} Redo | @ Import EDS File s Import GSD File [#) Import ECT File |(g Zoom In (3, Zoom Out 80
=~ Device (ar600-CPL1E0STR/TN) 0N 0
@ Fault Diagnose []Modbus Master [ ¥edbus Slave []Free Protezol
= @£ Network Configuration oM L
£ Localbus Config [JModbus Master [JMedbus Slave [JFree Protocol
=B pLc Logic 'CAN

0
[] CANopen Master []CANlink Master [JCallink Slave [/]Free CAN @

= application

Ethernet
%Egﬁrer;:a”ﬂummr ® [JModbusTCP Master []ModbusTCP Slave [JMelsec Master
ibrary Manager -
EtherCAT
PLC_PRG (PRG) ;} U“D EtherCAT Master
= [ Task configuration | FEtherNet/IP
= & MainTask []EtherNet/IP Master []EtherNet/IP Slave

& pic_Pre
(=] Resources List
"3 SoftMotion General Axis Pool
Ml HiGH_SPEED IO (High Speed 10 Modue)

[8 coews rrecwvon]

AM300/AM500 Network Configuration

1. In the left device tree, right-click "EXP_A (Expansion card)". In the shortcut menu, select "Add
Device". The "Add Device" dialog box is opened.

[ (56 _A Expansion card) 1 |
i1 EXP_E (Expansion card) Paste
@ MODBUS_TCP (ModbusTCP Dg Properties...

Add Object

) Add Folder...

@
Disable Devices
Update Device...
Edit Object

=

Edit Object With...
Impart mappings from CSV...
Export mappings to CSV...

Collapse Application r
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ol Add Device *

Hame ToDrvExtCard GE20_CAN 485

Action
@ fppend device (O Insert device O lUpdate device

‘Strlng for a fulltext search Vendor: | <all vendors> -
Name Vendor Version Description

= ﬂi Miscellaneous
IoDrvExtCard GE20_232_485 INOVANCE  1.0.0.0
[ 10DrvExtCard GE20_2AD 1DA_I INOVANCE  1.0.0.0
() 1oDrvExtcard GE20_2AD1DA_V INOVANCE 1.0.0.0
m IoDrvExtCard GE20_4DL INOVANCE 1.0.0.0

IoDrvExtCard GE20_4D0_TM INOVANCE 1.0.0.0
loDrvExtCard GE20_CAN_485 INOVANCE 1.0.0.0

Group by category [ ] Display all versions (for experts only) [] Display outdated versions

ED Hame: ToDrvExtCard GEZ0_CAN_455 ~
il ¥endor: INOVANCE
Categories: %
¥erzion: 1.0.0.0
Order Humber: # v

Append selectsd device as last child of
EXF_h

(When thiz window openz, wou can select anether tarzet meds in the navizater)

@ Add Tevice Close

2. Select "GE20_CAN_485" and click "Add Device".
After the expansion card is added, the "CAN_Port (CAN Port)" and "COM_1 (Serial Port)" are
automatically added to the left device tree.

Devices -~ 3 x
=3 amsop hd
= (i) Device (AM521-0808TH)
Q) Fault Diagnose
=% network Configuration
B LocalBus Config
=2l pLC Logic
= £} Application
#  Differential Monitor
i) Library Manager
PLC_PRG
= @ Task Configuration
= \% MainTask
&) PLC_PRG
=) ResourcesList
" SoftMation General Axis Paol
2 Local Bus
= [ cAN (CAM Bus)

=) Serial (Serial Interface)
[T]_com (serial Port)
| [com_1 seral porty |
H LocalHsIo (LacalHighspeedia)
= EXP_A (Expansion card)
[3J 1oDrvExtCard GE20_CAN_485 (IoDrvExtCard GE20...
EXP_B (Expansion card)
@ MODBUS_TCP (ModbusTCP Device)

3. Right-click "CAN_Port (CAN Port)". In the shortcut menu, select "Add Device". The "Add Device"
dialog box is opened.
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4.10.3

Serial (Serial Interface)

(- |com 3 [
o
@ er_aE Properties...
HereE Add Object
[ MODBUS| =) Add Folder...

=

Disable Devices

Update Device...
7" EditObject
Edit Object With. ..
Edit 10 mapping
Import mappings from CSV...
Export mappings to C5V...

Collapse Application

o5 Add Device X

Hame  Free CANBus

Action
@ hppend device (O Insert device () Update device

[string for a fulltext search Vendor: | <All vendars> -
Name Vendor  Version  Description

= [ miscellaneous
[ cANopen Master  Inovance  0.0.0.10  CANopen Master of Inovance

Free CANBus II Inovance  0.0.0.10  Free CANBus of Inovance

Group by category [] Display all versions for experts only) [] Display outdated versions

| | Fame: Free ChNEus ~

' ¥endor: Inovance -
Categories: %
Version: 0.0.0.10
Order Humber: # v

Sppend seleoted device as Tast ohild of
CAN_Fort

(When this windew opens, vou can select another targzet node in the mavigator)

@ o] | e

4. Select "Free CANbus" and click "Add Device". The CAN free protocol network configuration is
completed.

CAN Free Protocol Configuration

The methods to configure the AM400/AM600 and AM300/AM500 series PLCs are different. This section

takes the AM600 series PLC as an example to describe how to configure the protocol for the device.

1. In the left device tree, double-click "CANBUS (Free CANBus)" (for AM300/AM500, "CAN Free Protocol
(CAN Free Protocol)") is displayed in the device tree. The CAN free protocol configuration page is
displayed.
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Devices * 3 X 83@ Network Configuration m
=5 AMSOD =
=[] Device (ams00-CPRUI508TE/TN)

Basic Config

Q@ Fault Diagnose
= 2)@ MNetwork Configuration
@ LocalBus Config CANBus Parameters
=2l PLC Logic
=} Application

@ Differential Manitor

Channel Settings

CANBus I/O Mapping

nnn Status
m Library Manager
PLC_PRG Infarmation
= @ Task Configuration
=8 MainTask
H] pLC_PRG

[ Resources List

A SoftMotion General Axis Pool

. HIGH_SPEED_IQ (High Speed IO Module)
[l camMBUS (Free CANEUS)

2. Configure the network.
Set the network number and baud rate.

ACaution

« When a function block is used, the network number is the unique ID used to identify specific CANBus device in
the function block.

o Skip this step for the AM300/AM500 series PLCs.

3. Configure the channel.

a. Click "Channel Settings". On the tab page displayed, click "Add". The "FreeCAN Channel Set"
dialog box is displayed.

ces ]| % @ cansus x
=3 e >
LA, Brd@® ek Ko Fomebbe & - Mikamer o Mtrame: 53667051
@ Fauit Diagnose: Numbel sendingMethod frameType. frameFormat framelD. numberOfytes repeathum repeatinterval ‘cydeSendingTime
= B Network Configuration
0 tacstscants
=B rcLoge
20 s Pr—
#_ Oifferential Monitor
st FreeCAN Channel Set x
Wormaton
by Seningtoshod T v
2 & ook
B s rwim [ T T
p— Fratomt T
s Softoton General s ool ®
[y p—— - [C—
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b. Configure the CAN free protocol communication parameters. The following table lists the relevant

parameters.
Parameter Description Setting

SendingMethod Indicates the data sending Set it to "Cyclic".
method. Default: "Cyclic".
Note: The trigger mode is
implemented by the CANBus_
DevTxMsg function block.

FrameType The frame type includes standard | Set as required.
frames and expansion frames. Default: Standard frame
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Parameter Description Setting

FrameFormat The frame format includes data Set as required.

frames and remote frames. Default: Data frame

Caution: When the remote frame
is selected, 0-byte data is sent no
matter the value of "Number of

Bytes".
FramelD Itis in the decimal format and Set as required.
supports range detection. For Default: 0

standard frames, 11 bits are
effective. For expansion frames, 29
bits are effective.

NumberOfBytes (0-8) Indicates the number of bytes. Set as required.
Value range: 0to 8

Default: 0

RepeatNum (0-65535) Indicates the number of repeat Set as required.
data sending attempts. 0 indicates
that the data is not re-sent upon a

Value range: 0 to 65535

sending failure. Default: 0
Repeat Interval (0-65535) Indicates the interval of two Set as required.
consecutive data sending Value range: 0 to 65535
attempts.
Default: 5
CycleSendingTime (0-65535) Indicates the cyclic sending Set as required.
interval.

Value range: 0 to 65535
Caution: A too small cycle sending Default: 10
time will result in high CPU usage.

Note

CANBus is a non-real-time task affected by other high-priority real-time tasks such as MainTask. Therefore, there
is an error in the CAN message sending time. When the execution time of high-priority tasks (such as MainTask)
is less than 1 ms, the frame interval error does not exceed =1 ms.

In some applications, the CAN free protocol frame interval error will be more than =1 ms, which is actually
caused by the high-priority real-time tasks seizing CPU resources during the system scheduling process, and the
frame interval time error can be reduced by the following ways:

« Increase the cycle of high-priority tasks (such as MainTask) to reduce the CPU loading capacity.
« Optimize the application program to reduce the execution time of each high-priority task (such as MainTask).

c. (Optional) Configure "FrameEnable" to "Yes" or "No", as shown in the following figure. The

following table describes relevant parameters.

v 8 X|| G networkConfiuraton (] cANBUS x

®add SEdit Koeclete  [Framenable: & - Minframe: [0 MaxFrame: 535870911

el SendingWetrod faneType frameFomat = numbeOBytes  repestiun repen tntenal GydesendngTine
o Repeat send Standard Frame DataFrame ) B ) s ©
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Parameter

Description

Setting

FrameEnable

Enables or disables the filtering
mechanism of the received frame
IDs.

Set as required.

Default: No

MinFrame This setting is effective when Set as required.
"FrameEnable" is set to "Yes". Default: 0
MaxFrame This setting is effective when Set as required.

"FrameEnable" is set to "Yes".

Default: 536870911

d. (Optional) Download the program and log in to the PLC. Then, click "CANBus Parameters",
"CANBus I/O Mapping", or "Status" to view the CANBus parameters, CANBus I/O mappings, and

the status information, respectively.

4.10.4

4.10.4.1

CANBus Library

Enumeration Types of CANBus Library

CANBus_BaudrateType_Enum: Enumeration type of CANBus baud rate

ENUM CANBus_BaudrateType_Enum

& & ¢ % % & % % B

=
o
3
b

CAMBUS_BALIDRATE_10KEPS
CAMBUS_BALIDRATE _20KEPS
CAMBUS_BALIDRATE_S0KEPS
CAMBUS_BALIDRATE _100KEPS
CAMBUS_BALIDRATE_125KBPS
CAMBUS_BALIDRATE _250KBPS
CAMBUS_BALIDRATE_SOOKBPS
CAMBUS_BALIDRATE _800KEPS
CAMBUS_BALIDRATE _1000KBPS

Type
UINT
UIMNT
UINT
UINT
UINT
UINT
UINT
UINT
UINT

Inherited from  Address

Initial  Comment
10
20
50
100
125
250
500
300

1000

CANBus_CtrlICmdType_Enum: Enumeration type of CANBus control command

ENUM CAMBus CtriCmdType_Enum

Name Type
# CAMBUS_CTRLCMD_INVALID LIIMT
4 CAMBUS_CTRLCMD_RESTART LIIMT
# CAMNBUS_CTRLCMD_START LIIMT
4 CANBUS_CTRLCMD _STOP UINT
# CAMBUS_CTRLCMD_CLEAR LIIMT
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CANBus_ErrorType_Enum: Enumeration type of CANBus error

ENUM CANBus_ErrorType_Enum

Mame Type  Inherited from Address  Initial
@ CANBUS_ERR_OK_NOERR UINT 0
@ CANBUS FRR_CFG_ERR UINT 1
& CANBUS_ERR_DRV_ILLEGAL ERR UINT 2
& CANBUS_ERR_DRV_NO_ACK_ERR UINT 3
@ CANBUS FRR_DRV_BUSOFF_ERR UINT 4
@ CANBUS_ERR_BUS LOAD OV _ERR UINT 5
& CANBUS_ERR_TX_BUSY ERR UINT 16
@ CANBUS_ERR_TX_TIMEOUT ERR UINT 17
@ CANBUS_ERR_TX_BUFF_FULL_ERR UINT 18
& CANBUS_ERR_RX_BUFF EMPTY ERR  UINT 32
@ CANBUS_ERR_RX_BUFF FULL_ERR UINT 33
@ CANBUS_ERR_OTHER_UMDEF_ERR UINT 65535

CANBus_FBErrorType_Enum: Enumeration type of CANBus function block error

ENUM CANBus_FBErrorType_Enum

Mame Type  Inherited from Address Initial
@ CANBUS_FBERR_NO_FRROR UINT 0
# CANBUS_FBERR_EXE FAILED UINT 1
# CANBUS_FBERR_INVAILD_DEVICEID LINT 2
# CANBUS_FBERR_DEVICE_FAULT LINT 3
# CANBUS_FBERR_WRONG_PARAMETER LINT 4
@ CANBUS_FBERR_BUSY_ERROR UINT 5
@ CANBUS_FBERR_ABORT ERROR UINT 6
@ CANBUS_FBERR_TIME_OUT_ERROR UINT 7
@ CANBUS_FBERR_POINTER_NULL UINT 8
@ CANBUS_FBERR_BUFF_FULL UINT g
# CANBUS_FBERR_UMNKNOWMN_FERROR LINT 255
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CANBus_FBStateType_Enum: Enumeration type of CANBus function block state

ENUM CANBus_ FBStateType_ Enum

Mame Type  Inherited from Address  Initial
# CANBUS_FBSTATE_DORMANT LIMNT
# CANBUS_FBSTATE_EXECUTING LINT
# CANBUS_FBSTATE_ABORTIMNG LINT
@ CANBUS_FBSTATE_DONE UINT
# CANBUS_FBSTATE_ERROR LIMNT
# CANBUS_FBSTATE_RESETTING LINT

CANBus_StateType_Enum: Enumeration type of CANBus state

EMUM CANBus StateType_Enum

Mame Type  Inherited from Address Initial
# CANBUS_STATE_UNKMOWM LIMT a
# CANBUS_STATE_INITIALIZE LIIMNT 1

# CANBUS_STATE_RUNNING LINT
% CANBUS_STATE_STOPPING LINT
# CANBUS_STATE_FAULTRUN LINT
# CANBUS_STATE_FAULTSTOP LINT

[0 TR A U X
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4.10.4.2 Structure Types of CANBus Library

CANBus_loDrvVer_t: Version of the drive component used by CANBus

STRULCT CANBus_CmpDrver_t

Mame Type Inherited from Address  Initial
& dwCmpDrvID DWORD
& dwCmpDrvVer DWORD

& dwCmpDrvDate DWORD

Parameters of the CANBus_loDrvVer_t type are all in the hexadecimal format.

CANBus_Diaginfo_t: Structure of the CANBus diagnosis information

STRUCT CANBus_DiagInfo_t

Name Type Inherited from Address  Initial
# wEnableFlag BOOL

@ wErrorFlag BOOL

# uiletld UINT

# eStateType CAMBus_StateType_Enum
# eErrorType CAMNBus_ErrorType_Enum
# uiBaudrate UINT

# uiBusload UINT

# uTxErrCnt UINT

# uiRxErrCnt UINT

# udiTxMsghlumInQueus LIDINT

# udiTxMsgNumFinish UDINT

# udiTxBitCntPerSecond UDINT

& udiRxMsgMumInQueue UDINT

# udiRxMsgMumFinish UDINT

# udiRxBitCntPerSecond  UDINT
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CANBus_FrameMsg_t: Structure of the CANBus frame information

STRUCT CANBus_FrameMsg_t

Mame

i xExtFlag
# xRirFlag
# dwCanld

# usiDatalen
# abyDataStr

Type Inherited from Address  Initial
BOOL

BOOL

DWORD

LISINT

ARRAY [0..7] OF BYTE

CANBus_RXxFilter_t: Structure of the CANBus receive frame filter

STRUCT CANBus_RxFilter_t

Mame Type Inherited from Address  Initial
# xExtFlag BOOL

@ xRirFlag BOOL

# dwCanld DWORD

@ wFilterFlag BOOL

@ xFilterExt BOGL

@ wFilterRir BOOL

# dwFilterCanld  DWORD

4.10.4.3 CANBus Function Blocks

The following table lists the name, meaning, and trigger mode of CANBus function blocks.

Name

Meaning Trigger Mode

CANBus_CtrlDevState
CANBus_DevRxMsg

State of the control device Edge trigger (rising edge)

Information about the single frame | Level trigger (high level), singe frame

received by the device cached
CANBus_DevRxMultiMsg Information about the multiple Level trigger (high level), multiple
frames received by the device frames cached
CANBus_DevTxMsg Device send information Edge trigger (rising edge)

CANBus_GetDevDiagInfo

Get the device diagnosis information | Level trigger (high level)
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Name Meaning Trigger Mode
CANBus_GetloDrwer Get the version of the CANBus Level trigger (high level)
component
CANBus_SetDevBaud Set the device baud rate Edge trigger (rising edge)

The following describes CANBus function blocks:

The input parameter uiDevld (device ID) in the function block must correspond to the network ID of
the CANBus device.

The input condition of the edge trigger function block is "xExecute", indicating that the function
block is triggered at the rising edge and is aborted or reset at the low level.

The input condition of the level trigger function block is "xEnable", indicating that the function
block is triggered at the high level and is aborted or reset at the low level.

Up to 128 instantiated receive function blocks can be enabled at a time, including CANBus_
DevRxMsg and CANBus_DevRxMultiMsg.

Only one instantiated CANBus_DevTxMsg function block can be enabled at a time; otherwise, the
error "Sending busy" is reported.

CANBus_CtrlDevState

CANBus_CtriDevState
—xExecute ¥xDonef—
—uiDevid ¥BusyfF—
—eCtrCmd KErrorf—
eErrorlDf—
eDevstate—

FUNCTION_BLOCK CANBus_CtriDevState

MName Type Inherited from Address Initial
% xExecute BOOL

4 uiDevd UINT

4% ectrCmd CAMBuUs_CtriCmdType_Enum

"% xDone BOOL FALSE
"% wBusy BOOL FALSE
" xError BOOL FALSE
K@ eErrorlD CAMBus_FBErrorType_Enum

K@ eDevstate CAMBus_StateType_Enum
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CANBus_DevRxMsg

—wEnable
—uiDevIid

—stRxFilterMsg

CANBus_DevRxMsg

¥Donef—
¥Busyp—
XErrorp—
eErrorlDF—
udiFrameCntfq—
stRxMsgF—

FUNCTION_BLOCK CANBus_DevRxMsg

Name Type Inherited from Address  Initial
*$ xEnable BOOL FALSE
“» uDevid UINT
* stRuFilterMsg CAMBus_RxFilter_t
"$ xDone BOOL FALSE
"$ xBusy BOOL FALSE
"% xError BOOL FALSE
K@ eErrorlD CAMBus_FBErrorType_Enum
"$ udiFrameCnt  UDINT
"& stRaMsg CAMBus_FrameMsg_t
Parameter Description
xEnable The function block is enabled at high level and reset at
the low level.
uiDevld The device ID, which must correspond to the network ID

of the CANBus device.

stRxFilterMsg

Set the receive parameters and filter parameters.

udiFrameCnt

The frame counter, indicating the number of received
frames that meet the conditions.

stRxMsg

Save information of the received frames that meet the
conditions (only the last received CAN message is
cached).

CANBus_DevRxMultiMsg

—xEnahle
—uBuffResetFlag
—xBuffReadFlag
—uiDevid
—stRxFilterMsg
—astRxFrameBuff

CANBus_DevRxMultiMsg

¥Done p—

xBusyp—

xError f—

eErrorlD—
uiBuffFrameMaxMum F—
uiBuffFrameMNum f—
udiFrameCntf—
stRxMsgF—
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FUNCTION_BLOCK CANBus_DevRxMultiMsg

MName Type Inherited from Address  Initial
% xEnable BOOL FALSE
49 xBuffResetFlag BOOL FALSE
4 wBuffReadFlag BOCL FALSE
4% uiDevd UINT
% stRyFilterMzg CAMBuUs_RxFilter_t
"$ xDone BOOL FALSE
"$ xBusy BOOL FALSE
"$ xError BOOL FALSE
K@ eErrorlD CAMBus_FBErrorType_Enum
"% uiBuffFrameMaxhum UINT 0
"% uiBuffFrameNum INT 0
"% udiFrameCnt UDINT 0
F§ stRaMsg CAMBUs_FrameMsg_t
“*% astRyFrameBuff POINTER. TO CAMBus_FrameMsg_t
Parameter Description
xEnable The function block is enabled at high level and reset at

the low level.

xBuffResetFlag

The reset buffer flag. The value "True" indicates
clearing the buffer. The buffer is filled again and the
function block is automatically zeroed.

« Manually reset the received buffer data.

« Triggered when the function block is enabled.
« When executed at high level, xBuffResetFlag is
automatically reset.

xBuffReadFlag

The read buffer flag. The value "TRUE" indicates that
the application layer reads data from the buffer. This
state can prevent the function block from writing data
to the buffer.

« During buffer reading, you can reset this flag to
prevent new data from overwriting existing data
in the buffer.

« Note that during buffer reading, the internal
register only saves the last received message.

« To avoid frame loss, reset this flag timely at the
possible smallest internal.

uiDevld

The device ID, which must correspond to the network ID
of the CANBus device.

stRxFilterMs

Set the receive parameters and filter parameters.

uiBuffFrameMaxNum

Indicates the maximum number of received and
buffered frames, which is automatically calculated
based on the structure array.

uiBuffFrameNum

Indicates the number of received and buffered frames.
After the buffer is used up, you can reset xBuffResetFlag
to clear the buffer.
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Parameter

Description

udiFrameCnt

The frame counter, indicating the number of received
frames that meet the conditions.

stRxMsg Save information of the received frames that meet the
conditions (only the last received CAN message is
cached).

astRxFrameBuff Indicates the received frame buffer. It is a one-

dimensional length-variable structure array. The
number of array elements cannot exceed 65535.

« The interface type of astRxFrameBuff is a
structure pointer (POINTER TO CANBus_
FrameMsg_t). Actually, it is a variable-length
structure array (ARRAY[*] OF CANBus_FrameMsg_
t).

« Structure arrays are necessary for parameter
transmission. If other data types are used, an
error will be reported during programming.

Up to 128 instantiated receive function blocks can be enabled at a time, including CANBus_DevRxMsg

and CANBus_DevRxMultiMsg.

CANBus_DevTxMsg

—xExecute
—uiDievld
—uiTimeQutMs
—stTxMsg

CANBus_DevTxMsg

¥Donef—
xBusyf—
XErrorp—
eErrorlDp—

FUNCTION_BLOCK CANBus_DevTxMsg

Mame Type Inherited from Address  Initial
% xExecute BOOL
4% uiDevid UINT
4 uMimeOutMs  UINT
45 stTxMs=g CAMBus_FrameMsg_t
"$ xDone BOOL FALSE
"% wBusy BOOL FALSE
"§ wError BOOL FALSE
K@ eErrorID CAMBus_FEErrorType_Enum
Parameter Description
xEnable The function block is enabled at rising edge, and
aborted and reset at falling edge and low level.
uiDevid The device ID, which must correspond to the network ID
of the CANBus device.
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Parameter Description
uiTmieOutMs Set the send timeout time, in ms.
stTxMsg Indicate the send information, including the expansion
frame flag, remote frame flag, CANID, data length, and
data.

o Ifthetimeouttimeis set to 0, the send timeout is detected at an interval of 50 ms by default during
function block running.

e Only oneinstantiated CANBus_DevTxMsg function block can be enabled at a time; otherwise, the
error "Sending busy" is reported.

CANBus_GetDevDiaglinfo

CANBus_GetDevDiagInfo
—wEnable ¥Donef—
—uiDevld ¥BusyF—
XErrorp—
eErrorlDF—
stDevDiagk—

FUNCTION_BLOCK CANBus_GetDevDiagInfo

Mame Type Inherited from Address  Initial
4% wEnable BOOL FALSE
% uiDevid LINT

F$ xDone BOOL FALSE
"§ xBusy BOOL FALSE
F$ «Error BOOL FALSE
K@ eErrorlD CAMBus_FBErrorType_Enum

"$ stDevDiag  CANBus_Diaglnfo_t

Parameter Description

stDevDiag The diagnosis information is updated in real time,
including but not limited to the running state, error
state, DevID, running baud rate, bus loading capacity,
and send/receive counter.
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CANBus_GetloDrvVer

CANBus_GetIoDrver
—xEnable ¥Donef—
xBusyf—
xErrorp—
eErrorlDp—
stCmpDrvVer—
FUNCTION_BLOCK CANBus GetloDrvWer
MName Type Inherited from Address  Initial
4% xEnable BOOL FALSE
"$ xDone BOOL FALSE
" xBusy BOOL FALSE
" xError BOOL FALSE
H@ eErrorlD CAMBus_FBErrorType_Enum
K@ stCmpDrvVer CAMBus_CrpDrvVer_t
Parameters of the stCmpDrvVer structure are all in the hexadecimal format.
CANBus_SetDevBaud
CANBus_SetDevBaud
—xBxecute xDone f—
—uiDevid wBusyF—
—eSetBaud XErrar f—
eErrorlDf—
uiRunBaud f—
FUNCTION_BLOCK CANBus_SetDevBaud
MName Type Inherited from Address  Initial
% xExecute BOOL
“% uiDevid UINT
“ eSetBaud CAMBus_BaudrateType_Enum
"$ xDone BOOL FALSE
"$ xBusy BOCL FALSE
“§ xError BOOL FALSE
K@ eErrorlD CAMBus_FEErrorType_Enum
"$ uRunBaud  UINT
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eSetBaud CAN is used to set the bus baud rate. Use the enumeration type to avoid baud rates not
supported by the device.

4.10.4.4 Error Codes of CANBus Function Blocks

The following table lists error codes of CANBus function blocks.

Fault codes of CANBus_CtrlDevState

Error Type Error Code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. | normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed | The input DevID is invalid
FAILED to run.

CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid The input DevID is invalid
DEVICEID because this ID is not
enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. The device is being
FAULT started.
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of The input CtrlCmd is
PARAMETER the function block are invalid.
incorrect.
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | -
ERROR
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs when the | -
ERROR function block is aborted
CANBUS_FBERR_TIME_ 0x0007 The function block times | -
OUT_ERROR out.
CANBUS_FBERR_ 0x0008 The function block pointer | -
POINTER_NULL is null.
CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | -
FULL is used up.
CANBUS_FBERR_ Ox00FF The function block hasan | -
UNKNOWN_ERROR unknown error.
CANBus_DevRxMsg

Error Type Error Code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. | normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed | The parameter address is
FAILED to run. modified.
CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid The input DevID is invalid.
DEVICEID because this ID is not

enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. -
FAULT
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of -
PARAMETER the function block are
incorrect.
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | The instantiated function
ERROR block is out of the limit.
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs when the | -
ERROR function block is aborted.
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CANBus_DevRxMultiMsg

CANBus_DevTxMsg

Error Type Error Code Meaning Solution
CANBUS_FBERR_TIME_ 0x0007 The function block times | -

OUT_ERROR out.

CANBUS_FBERR_ 0x0008 The function block pointer | -
POINTER_NULL is null.
CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | -
FULL is used up.

CANBUS_FBERR_ OxO00FF The function block hasan | -
UNKNOWN_ERROR unknown error.

Error type Error code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed | The parameter address is
FAILED to run. modified.
CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid The input DevlID is invalid.
DEVICEID because this ID is not

enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. -
FAULT
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of The maximum number of
PARAMETER the function block are buffers is 0.

incorrect.
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | The instantiated function
ERROR block is out of the limit.
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs when the | -
ERROR function block is aborted.
CANBUS_FBERR_TIME_ 0x0007 The function block times -
OUT_ERROR out.
CANBUS_FBERR_ 0x0008 The function block pointer | The input/output
POINTER_NULL is null. parameters or the buffer

address cannot be
specified.

CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | The receive buffer is used
FULL is used up. up.
CANBUS_FBERR_ Ox00FF The function block hasan | -
UNKNOWN_ERROR unknown error.

Error Type Error Code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed | The input DevID is invalid.
FAILED to run.

CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid The input DevlID is invalid.
DEVICEID because this ID is not

enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. The device is not running

FAULT

or faulty.
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CANBus_GetloDrvVer

FAILED

to run.

Error Type Error Code Meaning Solution
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of The CANID is invalid and
PARAMETER the function block are the data length exceeds

incorrect. the limit (8 for data frames

and 0 for remote frames).
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | The send requests are
ERROR conflicting.
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs whenthe | -
ERROR function block is aborted.
CANBUS_FBERR_TIME_ 0x0007 The function block times | The data sending times
OUT_ERROR out. out and is not successful.
CANBUS_FBERR_ 0x0008 The function block pointer | -
POINTER_NULL is null.
CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | -
FULL is used up.
CANBUS_FBERR_ OxO00FF The function block hasan |-
UNKNOWN_ERROR unknown error.

CANBus_GetDevDiaginfo

Error type Error code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. | normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed -

FAILED torun.
CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid The input DevlID is invalid.
DEVICEID because this ID is not
enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. -
FAULT
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of -
PARAMETER the function block are
incorrect.
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | -
ERROR
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs when the | -
ERROR function block is aborted.
CANBUS_FBERR_TIME_ 0x0007 The function block times -
OUT_ERROR out.
CANBUS_FBERR_ 0x0008 The function block pointer | -
POINTER_NULL is null.
CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | -
FULL is used up.
CANBUS_FBERR_ 0xO00FF The function block hasan | -
UNKNOWN_ERROR unknown error.

Error type Error code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed -
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CANBus_SetDevBaud

Error type Error code Meaning Solution
CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid -

DEVICEID because this ID is not
enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. -
FAULT
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of -
PARAMETER the function block are
incorrect.
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | -
ERROR
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs when the | -
ERROR function block is aborted.
CANBUS_FBERR_TIME_ 0x0007 The function block times | -
OUT_ERROR out.
CANBUS_FBERR_ 0x0008 The function block pointer | -
POINTER_NULL is null.
CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | -
FULL is used up.
CANBUS_FBERR_ 0x00FF The function block hasan | -
UNKNOWN_ERROR unknown error.

Error type Error code Meaning Solution
CANBUS_FBERR_NO_ 0x0000 The function block runs The function block runs
ERROR normally or has no error. | normally.
CANBUS_FBERR_EXE_ 0x0001 The function block failed Modification of the baud
FAILED to run. rate failed.
CANBUS_FBERR_INVAILD_ | 0x0002 The device ID is invalid The input DevlID is invalid.
DEVICEID because this ID is not

enabled.
CANBUS_FBERR_DEVICE_ | 0x0003 The device is faulty. -
FAULT
CANBUS_FBERR_WRONG_ | 0x0004 The input parameters of The input baud rate is
PARAMETER the function block are incorrect.
incorrect.
CANBUS_FBERR_BUSY_ 0x0005 The function block is busy. | -
ERROR
CANBUS_FBERR_ABORT_ | 0x0006 An error occurs when the | -
ERROR function block is aborted.
CANBUS_FBERR_TIME_ 0x0007 The function block times | -
OUT_ERROR out.
CANBUS_FBERR_ 0x0008 The function block pointer | -
POINTER_NULL is null.
CANBUS_FBERR_BUFF_ 0x0009 The function block buffer | -
FULL is used up.
CANBUS_FBERR_ 0xO00FF The function block hasan | -

UNKNOWN_ERROR

unknown error.
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4.10.4.5

Adding a CANBus library

Example of Using CANBus Function Blocks

1. In the left device tree, double-click "Library Manager". On the page displayed, click "Add library".

Devices

- I X % Network Configuration [ cansus

=5 amse0
= Deviee (AMSOG-CPLIIEOSTRTN)
@ Fault Diagnose
= 9 Network Configuration
¥ Localbus Config
=Bl pLC Logic
=€} application
#  Differential Monitor

PLC_PRG
= (@8 Task Configuration
=g MainTask
@) pLC_PRG
(=) Resources List
"3 Softhlotion General Axis Pocl

([ caMBUS (Free CANBus)

[ oy e | @

[l +icH_SPEED 10 (High Speed IO Moduie)

{fif Library Manager x

25 Add library | )pelete library | Properties 5 Details | 5] Placeholders _ ffLibrary repository

Name Namespace Effective version
+ Breakpointlogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) ~ BPLog
* CmpHC CmpHCUtils (]
* CmpH: CmpHSIO
E v
+
+ L]
*
+
* tions GmbH)
%@ SM3_Transformation = SM3_Transformation, 2. mart Software Soluions GmbH
Standard = Standard, 3.5.9.0 (System) Standard
-8 SysHCPIcInfo = SysHCPIcInfo, 1.0.78.0 (Inovance) SysHCPicInfo 10.78.0 L

2. In the dialog box displayed, click "Advanced". On the page displayed, unfold the item "Inovance",
select "HC_CANBus", and click "OK". The CANBus library is added to the library manager.

Add Library

String for a fulltext search...

x

8

Library
+ 2= application
* Docs

: Inovance

+
+
£ - Use Cases
+

92 5o oo g oe

‘ (Miscellaneous)

Company

| Advanced... | ®

Cancel

7 Add Library

|Sh'ing for a fulltext search. ..

Library  Placeholder

Company: | {All companies)

CmpHCModbus ~ 1.2.1.
CmpHCModebus 1
CmpHCMation  1.1.1.0
CmpMotianControl
CmpVirDeviceNet 3.5

5 HC_CANBus @a.u Inovance
“B) HC_FINS  0.1.0 I

*5) HC_OmronUtls 1.
5 1oDVHSID 0.0

Group by category  [] Display all versions (for experts anly)

Details...

Library Repository. ..

Using the CANBus function block instructions

1. In the left device tree, double-click "PLC_PRG". The program editor page is displayed.
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Deviees <@ x| @ rcems x - || o 0
=D we | PROGRAM PLC PG | e V= =%
S @ pre ey Scope Name _Address Dotaype Il Persitem _ Consiant _ Netork Publish Comment _ Atrbutes ) T
s Fault Diagnose ) Basic Instructions
T e Crtgomn » Expanded Instructions
8 tocsus contg T
s P; :W;_M ) High Speed 1/0 Instuctions
Y 4 CAN Instructions
9, Dfferentil Moriter
) Lorery ienoer < > =
_ =T v et
B oo T G coomva | Convoldevice stateswich
= & vanmask 1 CanGus_DevRasg Devicerecievemessage
8 picpre A CANBus DevRiMultiMsg  Device recieve multimessages(muti-frame in buffer)
3 & . @ m cansus pevieisg Devicesend message
"3 SoftMotion General Axis Pool “#B CANBus_GetloDrwer Get CmpDrvCANBus moduleversion information
CANBus_GeDevDisgHo  Gettdevicedianosisiformaon
[ — B caveus_seonoiso .
8 cweus (ree ) B Caves Sevesnd__ seting devebavdte
T CaNopenCommaniaton
< >
» Communication
106% @ Process Pacaging Instructions
< > b customze..

2. In the toolbox section, choose "CAN Instructions" > "CANBus Instructions”, and then click the
corresponding CANBus function block instruction to use this instruction and create an instance for it.
CANBus function block instructions support the ST language and LD language, as shown in the
following figure.

Devices > 1 ox PLC_PRG X
=51 AMs00 ~ 2 VAR
= Device (ams00-cPUISBSTR/IN) - CRlNBus_DevTxMsg_0:
1 txen:BOOL:
@ Fault Diagnose s devid: UINT;
= %@ Metwork Configuration € txtime: HC CANBus.CANBus RxFilter t;
& LocalBus Config 7 tamsg: HC CANBus.CANBus_FrameMsg t:
=2 pLC Logic -
. . 5 CANBus_DevRzMsg 0:

= & Application 10 rxen: BOOL;

. Differential Monitor 11 rxfilter: BC_CANBug.CANBus RxFilter t:

i Library Manager 12 | END VAR

PLC_PRG (FRG) —r =

- 1 CANBus_DevIxzMsg 0(
= @ Task Configuration 2 txen,
= MainTask 3 devid,
&) pic_rre 2 uiTim=OutMs:= txtime,

— 5 3tTxMsg:= txmsg,
= Resources List X “Done—
"2 SoftMotion General Axis Poal 7 xBuay=> ,

sError=> ,
cErzorlD=> | ;

. HIGH_SPEED_IQ {High Speed IO Module)
(- cANBUS (Free CANBUS)

11  CANBus_DevRxMsg_0(

2 xEnable:= rxen,
uibevId:= devid,
stRxFilterMsg:= rxfilter,
xDone=> ,

16 xBusy=> ,

1 xError=> ,

eErrorll=> ,

13 udiFrameCnt=> ,

20 stRxMsg=> ) ;
Devices > X FLC_PRG ] demo x
=) AMs00 - 1 FROGRAM dermo

20 VAR

=[] Device (AMG0G-CPLIIGOSTR/TI)
@ Fault Diagnose
= %€ Network Configuration

CANBus_DevTxMsg_l:
txenl: BOOL

txmsgl:
$# LocalBus Config END VAR
=Bl PLE Logic U
=} Application

#  Differential Monitor
i) Ubrary Manager
e
@ G {FEE) ¥.Program; 1
PLC_PRG (PRG)
= @ Task Configuration

CANBus_DevTxMsg_1

= 5 mainTask CANBus_DevTxMsg
@ PLC_PRG xExecute xDone
1= Resources List 60— “fD,E"‘d xBusy =
10— uiTimeOutMs xError—
'3 SoftMotion General Axis Pocl txmsg1 —lstTxMsg cErroriD -

. HIGH_SPEED_IO (High Speed IO Module)
[ cANBUS (Free CANBuS)
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4.11

4.11.1

EtherNet/IP Communication

Overview of the Protocol

The EtherNet/IP communication protocol is a protocol system suitable for industrial environments (IP
refers to "Industrial Protocol"), based on the traditional Ethernet protocol and the standard TCP/IP
protocol, which enables efficient exchange of application information between industrial devices. The
EtherNet/IP application layer protocol uses the standard object-oriented CIP protocol . The following
figure shows the structure of each layer.

Industry
. Pneumatic . Position spec for
Seilicenclicioy valve AC drive control other
User and equipment
equipment
specification layer
c
CIP application layer: application object library o g &
(U] Q.
E 0
(e}
o
Application and - ——
transmission layer CIP data management: explicit message, implicit message, and gateway
Encapsulation
Application and DeviceNet ControlNet data UDP [ TCP
data link layer data link link layer P
layer [CAN] [CTDMA] =
EtherNet data link layer
[CSMA/CD]
DeviceNet
Physical layer physical ionﬁrollll\let EtherNet
layer physicatfayer physical layer

Technical characteristics of the EtherNet/IP protocol:

1. Standard. EtherNet/IP is built on top of the standard TCP/UDP protocol and is fully compliant with
the standard IEEE802.3U standard, and all devices with standard Ethernet nodes can join this
network.

2. Real-time 2. EtherNet/IP data transmission is divided into implicit messaging and explicit
messaging. Implicit messaging is used to transmit real-time data cyclically. Explicit messaging is
used to transmit non-real-time data (such as configuration information), using a request-response
approach.

3. Efficient communication. EtherNet/IP uses the producer/consumer technology, which allows nodes
on the network to access data from the same source at the same time. In the producer/consumer
mode, each data is assigned a unique identifier, and each data source sends the data to the network
at one time, and the other nodes read the data selectively, which greatly improves the
communication efficiency of the system.

4. Wide application of EtherNet/IP devices. EtherNet/IP communication devices include simple I/0
devices, sensors (scanners/cameras), activators, and complex control devices (such as robots, PLCs,
and welders).

InoProShop 1.5.0 and later versions support EtherNet/IP function with the following communication

specifications:

e All medium-sized PLCs support one EtherNet/IP master and one slave at the same time.

-311-



Network Configuration

4.11.2

e Both the master and slave support Class-1 tag or instance path connection, and the slave supports
Class-3/UCMM service message tag connection.

e The minimum cycle communication period (RPI) is 5 ms.

e One connection supports up to 1400 bytes of data reading and writing,.

o An EtherNet/IP master supports a maximum of 64 slaves.

e An EtherNet/IP slave supports a maximum of 32 connections.

Note

o [1]: For protocol details, see the official standard documents EIP-CIP-V1-1.0 and EIP-CIP-V2-1.0.

e [2]: When EtherCAT and EtherNet/IP networks both exist in a networking project, the real-time communication
performance of EtherNet/IP network is reduced because EtherCAT has the highest priority by default.

EtherNet/IP Communication Specifications

Iltem AM300 AM400 AM500 AM600 ACT00 AC800
Series Series Series Series Series Series
Number of 1/0 16 16 16 16 32 64
connections at the
originatort!
Number of I/0 16 16 16 16 32 64
connections at the
target end®
RPI (communication | 5to 50000 (unit: ms)
cycle)
o (@4 Byte) | 6400 6400 6400 6400 12800 25600
'g‘p“c't W aand. (pps)® | (pps) | (pps) | (pps)  (pps) | (pps)
) . width (@250 4800 4800 4800 4800 12800 25600
messaging
cp allowable | Byte) (pps) (Pps) (Pps) (Pps) (Pps) (pps)
serv- for icit ) (@500 | 3200 3200 3200 3200 12800 25600
ice implici
0) Byte) (pps) (Pps) (Pps) (Pps) (Pps) (pps)
messaging | (@1400 1000 1000 1000 1000 12800 25600
Byte) (Pps) (Pps) (Pps) (pps) (Pps) (pps)
Maximum data size 1400 1400 1400 1400 1400 1400
per connection® bytes bytes bytes bytes bytes bytes
Multicast filter® Supported (IGMP client function)
Number of Class-3 128 128 128 128 128 128
. tags at the target end
Explicit 6]
messaging
Number of UCMM tags | 128 128 128 128 128 128
at the target end®

[1] 1/O connections at the originator include:

e Consumer tags: Connections requested by the originator with the name of the producer tag as the
connection path.

e Originator generic I/0 connections: Connections requested by the originator with the instance ID of
the generic 1/0 connections of the target end as the connection path.

[2] I/O connections at the target end include:
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4.11.3

e Consumer tags: Responses from the target end to the connection requests with the name of the
producer tag as the connection path.

e Target end generic I/O connections: Responses from the target end to connection requests with the
instance ID of the generic I/O connections of the target end as the connection path.

[3] pps refers to Packet Per Second. pps is the unit of network throughput rate. Here, it means the sum
of the number of grouping packets sent and received that can be processed in one second. It is
calculated according to the following formula: Communication bandwidth pps = 1000 ms/RPI x
Number of connections x 2.

[4] Data simultaneity within a connection is guaranteed. The device used supports Large Forward Open
(CIP option specification) when the data size is greater than 509 bytes.

[5] The EtherNet/IP unit supports the IGMP client function, so the use of an Ethernet switch that
supports IGMP Snooping allows filtering out unattended multicast packets.

[6] The number of tags is as follows:

o Initiator tags include the consumer tags, initiator generic I/0O connections, Class-3 tags at the
originator, and UCMM tags at the initiator. The maximum number is 32.

e Targetend tags include the producer tags, target end generic I/O connections, Class-3 tags at the
target end, and UCMM tags at the target end. The maximum number is 32. The maximum number of
target end generic I/O connections is 16.

Configuration of PLC as the EtherNet/IP Master

When communication starts, the end that opens the connection is called the initiating device, also
called the scanner, which is usually the EtherNet/IP master. The open end is called the target device,
also called the adapter, which is usually the EtherNet/IP slave.

Initiator (Scanner) Target (Adapter)
n (At start of Connection ON
communication) >
(| -+ —————————
[ Response
Data
communication
(During - >
communication) Connection
EtherNet/IP master EtherNet/IP slave

This section describes in detail how to configure the InoProShop software with a medium-sized
Inovance PLC as the EtherNet/IP master.

EtherNet/IP device IP settings

EtherNet/IP supports bus topology, star topology, hybrid topology, and ring topology.

In a star topology, all nodes are connected to the network hub, and nodes are easily added, deleted,
and maintained. Such topology is often used due to its cost-effectiveness, easy connection, and
availability of required devices. In a star topology, IP addresses of all devices must be unique and in
the same EtherNet/IP network segment.
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oo

‘ EtherNet/IP

PLC master

Slave 1 Slave 2 Slave 3 Slave n

For example, IP addresses of devices in the network can be set to the following formats:
IP address of the EtherNet/IP master: 192.168.1.100
IP address of the EtherNet/IP slave 1: 192.168.1.101

IP address of the EtherNet/IP slave 2: 192.168.1.102

IP address of the EtherNet/IP slave n: 192.168.1.XXX

Adding EtherNet/IP Remote Slave

1. Import the EDS description file of the slave.
The InoProShop software provides two methods for importing the EDS files of EtherNet/IP slaves.
Method 1: In the device library, choose Tools > Device Library in the menu tool. Click "Install" and
then import the file. Method 2: On the "Network Configuration" page, click "Import EDS File" to
import the file.

Take KEYENCE N-L20 EtherNet/IP slave module as an example. You can import the EDS description
file of a third-party device according to method 1.

2. Select the "EtherNet/IP" master.
Click the master. On the page displayed, select "EtherNet/IP Master".

3. Add an EtherNet/IP remote slave.

e Method 1: Add the slave on the "Network Devices List" page.
On the "Network Devices List" page on the right, locate the third-party vendor device imported in
step 1 under "EtherNet/IP Port List", and right-click the device to add this slave device to the
network configuration.

As shown in the following figure, in the right device tree, the slave N_L20 is generated under the
master. If there are multiple EtherNet/IP remote slaves, the slaves can be added one by one.

Under the task configuration behind the EtherNet/IP device, the system automatically generates
two tasks EIPMaster.lOTask and EIPMaster.ServiceTask, which are used to update the cyclic
communication data and service data of EtherNet/IP. The default priority of the task EIPMaster.
I0Task is 0, which can be adjusted as required. For example, if the priority of the task EtherCAT in
the project must be set to 0 (the highest), then the priority of EIPMaster.l0Task can be modified
to 1.
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e Method 2: Add the slave through the EtherCAT scanning function.
After adding the EDS file of the slave, log in to the PLC, select "EtherNetIPMaster" from the device
tree. In the shortcut menu displayed, right-click "Scan Devices" to scan EtherNet/IP devices in the
current network, and then click "Copy All Scanned Devices" to add slaves. For details, see the
EtherCAT scanning function.

EtherNet general settings

Before configuring EtherNet general settings, configure the PLC gateway to connect the PLC through
the software.

Double-click the Ethernet device to enter the "General" page, as shown in the following figure. Access
the "Network Adapters" page.

Select the master IP address of the corresponding network interface.

Note: This IP address refers to the IP address through which the PLC serving as the master and external
devices connect to the EtherNet/IP network. The AC800 series PLCs have two network interfaces. Make
sure that the IP address of the connected device corresponds to the network interface. The AM600-
series PLCs have only one Ethernet port. Ensure that the IP address is consistent with that of the
logged-in PLC. For PLCs not scanned on the device initialization page, IP address and other
information of the network interface adapters cannot be obtained.

Besides, on the general settings page of the master, "Auto reestablish connections" is selected by
default, so the connection is reestablished when the slave link is restored.

EtherNet/IP remote slave settings

Double-click the EtherNet/IP slave "N-L20" you want to set. On the page displayed, set the IP address
of the slave as that of the remote slave.

In the "Electronic Keying" section, the EtherNet/IP device information loaded from the slave EDS file is
displayed. During communication connection request, the strict identity check is performed by default,
that is, the system checks whether the actual product information and the information of the
requested connection are consistent. If not, the connection is failed. During actual application, you
should select or modify relevant information for product check.

Connection settings

1. Add a connection.
The EtherNet/IP remote slave supports connections based on the instance ID path and tag path,
among which connections based on the instance ID path can be created through "Add Connection".
The EDS description file of an EtherNet/IP remote slave generally contains one or more connection
information entries. After the EtherNet/IP network configuration is added, the connection page of
the remote slave loads the first connection as the default connection

On this page, the "Assembly" section displays the default defined parameter names, parameter type,
and bit length. In the EDS connection whose parameter name is not defined, you can set the data
type and parameter command freely based on the data transmission length.

You can click "Add Connection" and set the default connection path pre-defined in the EDS file.

2. Edit the connection.
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Click "Edit" on the preceding page to enter the connection settings page. Generally, parameters RPI
(communication cycle) and number of transmission bytes of the default pre-defined path connection
need to be modified based on the application, and other parameters directly use the default values.

The "Edit Connection" page contains main configuration parameters of the connection requested by
the EtherNet/IP master. The following describes some important parameters.

e Connection Path: Specifies the format and connection instance of a byte stream frame. For
example, 20 04 2C C6 2C 68 (for details, see EIP-CIP-V1-1.0, Appendix C: Data Management).
20: Logical Segment, ClassID, 8-bit logical address

04: Assembly Object (04H)

2C: Logical Segment, Connection Point, 8-bit logical address
C6: ID-C6H of the Assembly Object instance

2C: Logical Segment, Connection Point, 8-bit logical address
68: ID-68H of the Assembly Object instance

Note: The connection path varies with the vendor and must be configured based on the guide of
the specific slave.

e RPI(ms): Requested Packet Interval. It indicates the communication transmission interval in ms.
The RPI of each node can be set individually without affecting each other.

ACaution

The master RPI period must be an integer multiple of the task period.

e Transmission byte size
O->T size (bytes): Indicates the amount of data transferred from the producer (initiator) to the
consumer (target device), in bytes.

T->0 size (bytes): Indicates the amount of data transferred from the consumer (target device) to
the producer (initiator), in bytes.

e Transport Type
Exclusive Owner: Allows users to set both data sending from the initiator to the target device and
data receiving from the target device to the initiator.

Redundant Owner: Allows multiple initiators to create independent and identical connections to
the same target device.

Input Only: This connection can only be used to set data receiving from the target device to the
initiator.

Listen Only: EtherNet/IP devices apply this type of connections to listen to multicast data without
providing configuration or scheduling information.

o Trigger Type
Cyclic: Periodically triggers data transmission.

Change-Of-State: Transmits data when a change in the state of the application object is detected.
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Application Object: Transmits data when the application object is triggered.

e Connection Type
Multicast: Multiple scanners receive data from one target device at the same time.

Point-to-Point: One scanner can receive data from only one target device.

3. Add a generic connection.

On the "Connection" page, click "Add Device". On the connection settings page, select "Generic
connection”, as shown in the following figure. The default connection settings are recommended.
You can customize a connection path based on the slave specifications based on CIP protocol
knowledge. For Inovance PLC slaves, you just need to modify the instance ID of configuration
assembly, the dataset instance ID of consuming assembly (O->T), and the dataset instance ID of
consuming assembly (T->0).

Add a tag connection.

On the "Connection" page, click "Add Tag Connection" to add a tag path connection. The tag
connection type is "Input Only" by default, and the connection only reads the producer tag sent from
the consumer slave. You can directly modify the T->O size and connection path (tag name) in the
current entry, and modify other connection parameters on the "Edit Connection" page.

Setting user parameters

If you need to set additional EtherNet/IP bus communication parameters required by the slave, you

can make configuration through this option with CIP protocol knowledge. In most cases, you do not

need to make such configuration. After configuration is completed, each time the communication of

the slave is started or restarted, these configured parameters are sent to the master once.

Name: Indicates the name of the parameter.

Class: All accessible objects in the network have a unique integer ID, such as classes #5 and #7 in
the preceding figure.

Instance: Indicates the concrete and real (physical) occurrence of an object. For example, the new
New Zealand is an instance of the object class "Country", as shown in Instance#1 and Instance#2. (A
CIP instance ID value of 0 is used to indicate a reference to a specific instance within the class.)
Attribute: Indicates the description of an externally visible feature or characteristic of an object.
Usually, attributes provide state information or control objects, such as Attribute#1 and Attribute#2

in the preceding figure.

Class #5, instance #0 Class #7, instance #2, attribute 1

#2
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Configuring 1/0 variable mapping in the program

The following figure shows the EtherNet/IP 1/0 mapping page of the variable. You can set the input and
output variables through address setting. Directly select the address and edit it. You can modify the
address automatically allocated by the system to map variables in the program.

ACaution

The default value of "Always update variables" is "Enable 2 (always in bus cycle task)" and remains unchanged.

4.11.4 Programming Example for Configuration of PLC as the EtherNet/IP

Master

General steps for configuring the EtherNet/IP master project

1. Create a project and select the master on the "Network Configuration" page.

2. Import the third-party EDS file and add the EtherNet/IP slave to the networking project.

3. Set the IP address in the EtherNet generic settings. This IP address must be in the same LAN of the IP
address set on the slave generic settings page.

4. Add the default pre-defined connection/tag of the slave, set the RPI, task period, and connection
parameters.

5. Map parameters in the EtherNet/IP I/O mappings of the remote slave.

6. Compile the user POU program as needed.

Cycle data communication project example of the EtherNet/IP master

In cyclic communication, you can set the RPI (communication cycle) based on the priority of the sent
and received data to receive the data after the adjusted communication load, as shown in the
following figure.

PLC

Requested packet
interval (RPI) settin
N-L20 (1): 10 ms & EtherNet/IP
N-L20 (2): 50 ms |®-oooooos e e o
N-L20 (3): 1000 ms oo 1 i |

L Y Y

N-L20 (1) N-L20 (2) N-L20 (3)
RPI=10ms RPI =50 ms RPI=1000 ms

This instance project uses AC810 as the EtherNet/IP master and KEYENCE NL-20+SR700 scanner as the
EtherNet/IP slave. After the configuration is completed, the default connection is established and the
program starts to run. When all the devices in the device tree turn to green, the communication
connection is established. Besides, in the master state, CommunicationState is 4, indicating the state is
OP, SlaveState is 1, indicating the state is OK, and ErrorCount is 0. See the following figure.

ScannerDiag EtherNet/IP Scanner diagnostic information

—
| Communicationstate 4 0 =Unknown, 1 = Not Confiqured, 2 = Stop, 3 = Ide, & = Operate 3 ‘

Version 2 Version number of diagnosis structure

Watchdog 0 Configured Watchdog Timeout

ErrorCount 0 Total number ofgeleﬁcted errors since startup

Savestate T 0= Unknown, 1= OKTJz;: Faled, 3 = Waming }
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Note

To check whether the master-slave communication in the user program is normal, check whether EtherNetIPMas-
ter.eState is 6 (RUNNING). To check the slave state, check whether the instantiated slave name N_L20.eState is 8
(RUNNING).

e The test steps of the cyclic communication instance of the KEYENCE NL20 and scanning module are

as follows:

1. Map operation variables of the slave module, and associate global variables with the EtherNet/IP
I/0 mappings, as shown in the following figure.

G Network Configuration [@ Mmopeus_Tep_t (@ modbusTep x -
ModbusTCP Slave Configuration | Find Filter Show all - Add FB for IO Channel.. Goto Instance Set Continuous Address J
Modbus TCP Slave Communication || Variable Mapping Channel ~ Address  Type Uit Description
SRl % Chamnel02  %WIW1  ARRAY [0.0] OF WORD Read Colls
DeviceDiagnose ) Crannel04  ®IW2  ARRAY [0..0] OF WORD Read Holding Registers

" Channel 01 %QW1  ARRAY [0..0] OF WORD Wiite Single Coil
intemal YO Mapeing R Channel03  %QW2  ARRAY [0..0] OF WIORD irits Sngle Register

Status

Information

[ ] [Reset Alltiapping Ver | Always updatevariables |Enabled 1 (use bus cydle task f notused in any task) v

2. During barcode reading, data is written to "Read Data". Then, "Read Complete" changes to "TRUE
("

3. After "Read Complete" changes to "TRUE(1)", set "Read Complete Clear" to "TRUE(1)".

4. After "Read Complete Clear" is set to "TRUE(1)", "Read Complete" changes to "FALSE(0)"

5. After "Read Complete" changes to "FALSE(0)", set "Read Complete Clear" to "FALSE(0)".

The user program judges the communication state in each cycle. When the communication
connection is normal and the sensor scanning is completed, the xReadComplete flag is set to
"TRUE", the returned scanning data is not 0, and the data results are parsed by BUFFER_TO_
STRING. The following figure shows the sample program and results.

i v 3 X [ EtherNetPmaster B ni ' [Z] SR700_Read x
= 3 Acs10 2ig 2045 &
= 1) Device 4R (AC810-0122-U0R0) AR L & EE T3 2

©_ evice Diagnoss

” # parseResult STRING 'http://weixin.qq.com/r/m3STISLEVoBprZboSy GISR'
% Netwrk Configrain # xCommnication 800
= B eicisg
- [ Application [&fT] = 1| IF EtherNetIPMaster .eState[ RUNNNG ] = ¢ AND N_L20.eState[ _RUNNNG ] =¢ THEN
@ smo_on xCommunicationfENE :=TRUE;
i e s ELSE

xCommunicationGEl :=FALSE:

JFFER_TO_STRING (FUN)

€_PRG (RG) e
700 Read (PRG) B
(5] sr700_service (PRG) \- VL.uiDataSize[ 8] , START:=0 , STOP:=SR700_GVL.uiDataSize[ 8] ):
- @ asmE

= & ElPMasterlOTask
8] EtherlietiPMaster 10Cyde
&) 700 Read
= & EPMastersenviceTask
&) EtherletiPMaster ServiceCydle
&) sr700_service
= & ManTask
&) pic_pre
T persstentvars
{8 MODBUS_TCP (ModbusTCP Device)
= © {) Ethernet (Etheret)
=5 [ EtherNetiPMaster (EtherNetP Scamner)
% § N120(vi20)
' SoftMotion General Axis Pool

The following figure shows the QR code strings scanned out.

& parseResult STRING "ty in.qq m3STILEVoBprZbodyGISR'
# xCommunication 800L

Service data communication project example of the EtherNet/IP master

In service message communication, the timing is controlled by command/response, as shown in the
following figure.
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Scanner Adapter
Instruction Receive
Send -
A
operation
v
Receive - Response data send
PLC N-L20

According to the naming format of service data communication sending command, it is usually
necessary to specify "Service code", "Class ID", "Instance", "Attribute ID", and "Service data". This can
be realized in the application program by using the EtherNet/IP service function block library

EtherNetIPService, as shown in the following figure.

=3 ACB10 Zif N 204 i
= ©27) Device GEHAY (AC810-0122-UDR0)

Q Device Diagnosis
B Network Configuration

= B pcisg

- . Application [EfT]
i FeEs
[] pLc_prG (PRG)
- asmE
= EPMasterIOTask
8] EtherNetIPMaster.10Cyde
= & ElPMasterServiceTask
B8] EtherNetlPMaster.ServiceCyde
= & MainTask
8] pLc_pPrG
T rersistentvars
#3[M] MODBUS _TCP (ModbusTCP Device)
%5 i) Etheret (Ethernet)
=G () EtherNettPMaster (EtherNet/IP Scanner)
< B NL120 (\L20)

v SEmE X EeE FEE 3EE Slsts fHEss

E38

+

£l 1 .

= §) EtherNetlP Services, 3.5.14.0 (35 - Smart Software Solutons Gmét)
=2 EtherNetiPServices
*2 Enums
=12 Function Blocks
=2 DataExchange

[£] Generic_service
[E] Get_attributes_al
[£] Get_Attribute_Single
[£] set_Attributes_al
[£] set_attribute_singe

= 5‘(#57 7
EtherNetIP Services Library Documentat

Company: 3 - Smart Software Solutions GmbH
Title: EtherNetlP Senices

Version: 35.14.0

[ i Idbus; Docs|
Namespace: ENIP

Author: 35 - Smart Software Solutions GmbH

Placeholder: EtherNetlP Services

5] Apply_Attributes e s
% softotin Genera A Poo o Description [1]
[E] Reset
B User library offers explicit services to communicate with an EtherNet/IP Adapter device
£] start
[5] stop

{4l GlobalTextiist Contents:
= EtherNetlPSenices
= Enums
= Function Blocks
= Visualization

Indices and tables

This function block library provides most of common services of the CIP communication protocol (CIP
Common Services). The service IDs and names are listed in the following table.

Table 4-1 CIP Common Services IDs and Names

ID Name
00 Reserved for future use
01 Get_Attributes_All
02 Set_Attributes_All Request
03 Get_Attribute_List
04 Set_Attribute_List
05 Reset
06 Start
07 Stop
08 Create
09 Delete
0A Multiple Service Packet
0B-0C Reserved for future use
0D Apply_Attributes
OE Get_Attribute_Single
OF Reserved for future use
10 Set_Attribute_Single
11 Find_Next_Object_Instance
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Name

12-13

Reserved for future use

14 Error Response (used by DeviceNet only)

The Get_Attribute_Single and Generic_Service function blocks allow you to get attributes and service
data from the user program.

e Get_Attribute_Single
The KEYENCE NL-20 module guide provides special attribute IDs to get the current state of the

reader, as shown in the table below.

Parameter
Instance ID Attribute ID Name "
Qty Description
bit0: Error
bitl: Result Data Available
bit2: Result Data Strobe
bit3 to bit5: Reserved
bit6: Buffer Overflow Error
UINT bit7: General Error
1 100 q.
Read Status bit8: BUSY
(0x01) (0x64) bit9 to bit10: Reserved
bit1l: MODE BUSY
bit12: ERR BUSY
bit14 to bit15: Reserved
UINT Bit0: Read Complete
UINT Reserved
UINT Reserved
bit0: IN1
bitl: IN2
bit2 to bit3: Reserved
108 bit4: OUT1
IN/OUT Status UINT
(0x6C) bit5: OUT2
bit6: OUT3
bit7: OUT4
! bit8 to bitl5: Reserved
(0x01) 110 UINT Result Data Ready Count
Result Data Count
(Ox6E) UINT General Error Code
111
General Error Code UINT General Error Code
(0x6F)
128
Result Data Ready Count UINT Result Data Ready Count
(0x80)
129
( ) Result Data Update Count | UINT Result Data Update Count
0x81

The function block Get_Attribute_Single is used to realize corresponding parameter data in the
above table, as shown below.
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Get_Attribute_Single

—xExecute xDonep—
—itfEtherNetIPDevice wBusyp—
—eClass XErrorf—
— dwinstance eErrorf—
—wAttribute udiReceivedDataSize—
—pData

—udiDataSize

You can get the returned result count "Result Data Count" (attribute 0x6E) by instantiating the Get_
Attribute_Single function block. The example code is as follows. The AutolD Communication Unit
Object = 16#69 is not an object in the EtherNet/IP standard, but an object developed by KEYENCE to
make N-L20 more user-friendly.

[2] PLc_PrRG x -
1 umAﬂ PLC_PRG E
getAttributeSingle : ENIP.GET_ATTRIBUTE_SINGLE: D
getAttributeData : ARRAY[1,..100] OF UINT:
xGetAttribute Trigger : BOOL:
END_VAR
100 % |[€R
aw
1 getAttributeSingle(
xExecute:= xGetAttribute_Trigger,
xDone=> ,
xBusy=> ,
xError=> ,
itfEtherNetIPDevice:= NL_20,
eClass:= i
dwInstance:= 1,
eError=> ,
wAttribute:= 110,
pData:= ADR(getAttributeData),
udiDataSize:= SIZEOF (getAttributeData),
udiReceivedDataSize=> );
100 % |

e Generic_Service
In addition to the common services, there are also special types of services provided by some
EtherNet/IP device vendors, such as the KEYENCE NL-20 module, which provides the following
service codes for obtaining device-specific interaction data.
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) Service Data .
Instance ID Service code Name Description
Data Type: Data
14 Get_Attribute
- . Get an attribute item.
(OxOE) _Single
16
- Get an attribute item.
(0x10)
75 UINT: Bank
Read Start Start to read the data.
(0x4B) Number
76
- Read Stop The read operation stops.
(0x4C)
83
- Error Clear Clear the error.
(0x53)
Get the read data.
1 Response data
UINT: Result
(0x01) 85 , Get Result UINT: Size of the result data
Data Size
(0x55) UINT: Offset Data UINT: Size of the remaining data
SOlse cached to NL-20
BYTE[]: Result data
Clear the following information:
Result Data Ready Count
86 Sequence Result Data Update Count
(0x56) Reset Main unit statistical information
Buffering data
Sequence bit
90 ) Read Status Clear the "Read Complete" and
(0x5A) Clear "Read Failed" notifications.

The above service data can be obtained through the function block Generic_Service (function block

shown below). The interface data provided by the specified vendor can be obtained by providing

the detailed Class ID, instance ID, and service code.

xExecute

itfEtherNetIPDevice

eClass
dwlInstance
wittribute
eService
pWriteData
udiWwriteDataSize
pReadData

udiReadDataSize

Generic_Service

xDone
xBusy
xErrar
eErrar
udiReceivedDataSize

Read the data of the code scanner through the service code 85 (0x55), and the sample code is as

follows.
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[f] EtherNetlPMaster_A PLC_PRG X -
2 * | X PROGRAM PLC_PRG

" Scope  Name Address  Data type Initiahi.. Persistent Constant Network Publish Comment  Attributes ~ |2
% var  duintWriteData ARRAY[1..256] OF LINT O O Default
: % VAR  dUintReadData ARRAY[1..256] OF UINT O O Defauilt

% VAR  genericService ENIP.Generic_Service O O Default
4 @ VAR xGenericservice_Trigger BOOL O O Default v

< >
=

1 dUincWriteData[0] := SIZEOF (dUintReadData) ;
2 dUintWriteData[l] := 0;

genericService

xExecute:= xGenericService_Trigger,

xDone=>,

xBusy=>,

xError=>,

itfEtherNetIPDevice:= NL_20,

eClass:= 16£69

dwInstance:

eError=>

WAttribute:

eService:= . / /ENIP.CIPCommonService . SET_ATTRIBUTE_SINGLE

pHriteData:= ADR(dUintWriteData),

udiWriteDataSize:= SIZEOF (dUintWriteData),

pReadData:= ADR(dUintReadData) ,

udiReadDataSize:= SIZEOF (dUintReadData) ,

| udiReceivedDataSize=D] ]

4.11.5 Configuration of PLC as the EtherNet/IP Slave

Inovance medium-sized PLCs support EtherNet/IP local slaves, Class-1 instance ID connection and tag
connection response, and Class-3/UCMM service message tag communication (up to 32 tags). The

specific configuration of the slave is described below.
Select "EtherNet/IP Slave".

Click the master. On the page displayed, select "EtherNet/IP Slave".

Devices > 3 x 3 network Configuration X
=45 amsoo v||: “gRefresh Copy [EPaste (i Delete $3)Undo (¢} Redo | @ Import EDS File j1import GSD File (3 Import ECT File | &, Zoom In (3 Zoom Out 80
=) Device (aMs00-CPUI1608TR/TN) ERT
Q@ Fauit Diagnose  [OModbus Master []Medbus Slave [JFree Protocol
=% Network Configuration ELT
L‘ LocalBus Config [ Modbus Master [JMedbus Slave [JFree Protocol
= 21l PLC Logic A CAND . ~ -
%.¢) Application []CANopen Master [1CANlink Master []CANlink Slave [|Free CAR
§ | FEthernet
@ _ Differential Monitor [ModbusTCP Master [AModbusTCP Slave  [JMelsec Master
i) Library Manager EthercaT
L Lherts
B9 demo []BtherCAT Master
PLC_PRG | PEtherNet/IP

=& Task Configuration [EtherNet/IP Master [/]EtherRet/IP Slave

=& EPSlavelOTask_A
18] EtherNetPSlave_a.10Cyde
=& ElPslaveserviceTask_A
3] EthernetiPslave_A.servi...
=g mainTask
) pLc_PRe
(5 Resources List
& softMotion General Axis Pool
[l +16H_SPEED_IO (High Spesd IC Module)
[@ canBUS (Free CANBUS)
[ MeDBUS_TCP (ModbusTCP Device)
= [ Ethernet_A (Ethernet)
[ EtherNetiPSlave_A (EtherNet/IP Adap... <

Configure an IP address for the slave.

Log in to the PLC gateway from the software, and double-click the Ethernet module. On the "General"
page displayed, set the IP address for the slave. This IP address is the one used to connect the slave to

the EtherNet/IP master.
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Devices - B X PLC_PRG [ Device [l EtherhetPMaster A [ Ethernet_A x '[{] AMGDO0_Series PLC_ETP_Adapter [ 1s820n [ ETHERCAT
= 0 acsi0 boLproject ~
= [ Device [connected] (AC801-0221-U0R0) (10.45.123.38) Genere! Interface
2, FaitDizgose =G 1P address 192168 . 1 . 1
=3 Network Configuration
) EthercaT Confia Ethernet Device /0 Mapping Subnet mask de o o D
=Bl PLC Logic Default gateway 0.0 .0 .0

= {} Application Ethernet Device IEC Objects

2, manns

(i) Library Manager

PLC_PRG (PRG)
=[Z8 Task Configuration

Adjust operating system settings

Information

| Interfaces
= & EPMesterIOTask A Han Desoription TP address ~
=2 EIPMasterServiceTask_A enpls 10, 45.123.38
8] EtherlietiPMaster_A.ServiceCyce s [re—
=g ETHERCAT_C
enp3sd 0.0.0.0
4] ETHERCAT C.EtherCAT Task
enpdsD) 192. 168. 3. 55 v
=8 MainTask e
) pic_prs IF address 2. 0. 0 . 1
{55 Resources List Subnet mask . 0.0 .0
™8] MODBUS_TICP (ModbusTCP Device) Default gatewsy | © . 0 . O 0

= [ Ethemet A [Ethemet) MAC address 00:00:00:00:00:00

= EtherNetiPMaster_A (EtherNet/IP Scanner)
() AMB0O_Series_PLC_EIP_Adapter (AMS00 Ser... Caneel
= (B ETHERCAT_C (EtherCAT Master SoftMotion)
= () rs620n (15620N_ECAT_v2.6.9)
HgP Axis (Axis)
=- [ 1S620N_1{IS620N_ECAT_v2.6.9)
H Axis_t (Axs)

"3 Softiotion General Axis Pool

Set the slave producer connection.

The EtherNet/IP slaves support both instance ID path and tag path connections and can respond to
connection requests from multiple masters (scanners). As shown in the figure below, there is only one
instance ID path connection by default on the "Producer Tags" page, and multiple connections can be
added via the "Add" button. For the connection path "20 04 24 78 2C 64 2C 6E", configure the instance
ID as 16#78, the input dataset instance ID as 16#64, and the output dataset instance ID as 16#6E.

[ Ethernet A (@ ethernetrpslave_A x -
General " -
Connection Name: Transport Type  Connection Path Connection Tag  Binding Input Modu... Input Sizes(byte)  Binding Output Modu... Output Sizes(byte)
| Producer Tags Inputs/Outputs Exclusive Owner  Excusive owner 30043478 3C 64 2C 6

Service Message Tags
EtherNet/IP Adapter /0 Mapping
EtherNVet/IP Adapter IEC Objects
Status

Information

add Delete.

Each connection must be bound to a data input/output module; otherwise, it will not take effect. After
the data module is added, this page is automatically refreshed and can display the name of the bound
data module and the total size of the data, as shown in the following figure.

Devices v B X|| % tevorkconfouaton ' (3 EthertettPsiave A x =
=@ oo =
General
=@ Devee s 012200R0) Connection Name Tra Connection Tag _ Binding Input Modu... Input Sizes(byte)  Binding Output Modu... Output Sizes(byte)
R Fout togroee & O Input Modde 1 BTE Ouput bodde 1
Etheret/ 1 Adapter 10 Happing
a EtherNet/IP Adapter EC Objects
[£) Prc.prc 0RG)
= & rask Confuration St
Information
f ReaL Irput Modue REAL Irout
B ReAL_output Made REAL Ot
(03 WORD_Output Mode (WORDO...
3 Softoton General s ool add DakE
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To set the producer tag connection, you can manually enter the producer tag name in the connection

path. The default data of the producer tag is output only, so only the output connection can be bound.

Add an input/output module.

Right-click "EtherNetIPSalve". In the shortcut menu displayed, click "Add Device". On the page

displayed, add an input/output module for the slave. You can combine the modules according to the

need of data parameter transmission. Among the modules, "Custom Input Module" and "Custom

Output Module" are user-defined input and output modules. Other data modules are input and output

modules with fixed byte size. You can add multiple data modules to set the total data size as required.

Devices

* 3 X

55 Add Device *
= sox -
=-[{) Device (ACB1¥-0122-Li0RO) Hame  WORD_Dutput Module
<@ Fault Diagnose Action
% Metwaork Canfiguration (®) Append device () Inzert device (O Update device
- & pLc Logic
=1} Application Wendor: | <all vendors> -
#  Differential Monitor Name Vendor  Version Description ~
m Library Manager =l &= EtherNet/IP
FLC_PRG (FRG) = == EtherNet/IP Module
- Task Configuration [ 500 Bytes Input Module Inovance  4.0.00 A device that receive 500 bytes input
= @ EIPSlavelOTask_A m 500 Bytes Output Module Inovance 4.0.0.0 A device that send 500 byts data to scanner
@ EtherNetIPSlave_A.IOCyde m BYTE Input Module Inovance 4.0.0.0 A device that receive 1byte from scanner
=¥ EIPSlaveServiceTask_A [ &vTE Output Module Tnovance  4.0.00 A device that send 1 byte to scanner
@ EtherNetIPSlave_A.Servi... m Custom Input Module Inovance 4.0.0.0 A device that receive any byte from scanner
=8 MainTask [ custom Output Module Tnovance  4.0.00 A device that send any byte to scanner
&) PLC_PRG [ DWORD Input Module Inovance  40.00 A device that receive 4 bytes from scanner
(=) Resources List m DWORD Qutput Module Inovance 4.0.0.0 A device that send 4 bytes to scanner
[®] MODBUS_TCP (ModbusTCP Device) m REAL Input Module Inovance 4.0.0.0 A device that receive real input
= m Ethernet_A (Ethernet) m REAL Output Module Inovance 4.0.0.0 A device that send real data to scanner
m EtherNetIPSlave_A (EtherNet/IP Adap... m WORD Input Module Inovance 4.0.0.0 A device that receive 2 bytes from scanner
‘2 SoftMotion General Axis Pool [ WORD Output Module Inovance  4.0.0.0 A device that send 2 bytes to scanner
v

Group by category [] Display all versions (for experts only) [] Display outdated versions

l:‘ Hame: WORD Output Module "
‘il ¥endor: Inovance

Categories: EtherNet/IP Module

Versiom: 4.0.0.0

Order Humber: & v

¥

Sppend selected device as Last child of
EtherHetIPSlave_A

(When this window opens, you can select another target mode in the navigator)

Add Device

Close

On the "Custom_Input_Module" configuration page, you can freely bind the producer connections and

modify the data size bytes, as shown in the following figure. In the "Input Assembly" section, you can

customize the parameter name and data type to create user structure parameters flexibly.

%@ MNetwork Configuration
General Custom Config

CustomConfiguration

m EtherNetIPSlave_A

ﬂj Custom_Input_Module 3

Ether\'et/IP

Binding Connection Inputs/Outputs Exclusive Owner ~
EtherNetfIP Module [fO Mapping
Data Size(byte} 2 S
EtherMNet/IP Module IEC Objects
Status
Information
Input Assembly "Input™ (O-—->T)
Delete
MName Data Type  BitLength Help String
Input_Param0 BYTE 8
Input_Param1 BYTE 8
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Configure 1/O mappings for the data module.

Take "Byte Input Module" and "Byte Output Module" as an example. The PLC automatically assigns the
input/output mappings with data type "BYTE". When the EtherNet/IP slave of the PLC receives the
data, the mapping variables are refreshed in "InputData”. As shown in the following figure, the data
type of "byReceiveData" is "BYTE".

e SR K| H revakcotorsin | ehenewseves | sreimisedle | Acrme (@ BYIE output Hodule x =
=~ e -
2 e Find FiterShow al Go to Instance _Set Continuous Address
= @ oevee v o1224000)
° e Cosoncotousion Varisble Mopping Channel  Address Type  Unit Desciption
* " nolcatnrc RGbyDsn | T bpetomsse %@ o Famyte Ot
Eneey Modle 10 Mapping
EhenteyP Mode I Objecs
“ - Saus
B nermo 00
= 8§ esk conuratn ufomation
= @ Eteret A ey
= @ EenetpSioe A Eranetp Ad
8 51e it Mosie GrTE ..
3 e o ek GrTE O,
3 Softotan enerl s sl
v = B
» -c SR —

When the EtherNet/IP slave of the PLC sends data, then the variable is mapped in "OutputData" to
write the data. As shown in the following figure, the data type of "byWriteData" is "BYTE".

Devices v 8 X[ 9 NetworkConfiguraton | (1] EtwerNetPSave A ' (1] BYTE_Input_Module x '[5] PLCPRG <
S a1 <
a a p ” ] Find Filter Show all ~ Add FB for 10 Channel... Go to Instance Set Continuous Address
= @ pevie (aCa 10122000
© FautDagrose CustomConfiguation Variable Mapping Chamnel  Address  Type  Unit Description
B Network Confiuratin * st PAC pRGbReceveData | h Byewsave  %Be  BYTE ToByte Inut ode
= B AicLoge Etherhet P Moduie 10 Mapping
= Application
@ e ot EtherNet/IP Module IEC Objects
) Lorary anoger —
5] Pic_pRG BRG)
= @ ToskConfiuratin Iformation

) erencupsive Asens
= & wanmask
8 ncsms

[ToByte Input Modue:

# = Creste new varizble “p =Mapto edsting varisble

Note

After the slave configuration is selected, the software automatically generates the task configuration. It is recom-
mended to set the task cycle of EIPMasterIOTask in the slave project to be consistent with the RPI, to ensure syn-
chronous data transmission.

Export the EDS file of the slave.

As shown in the following figure, on the "General" page of the EtherNet/IP slave, click "Export EDS File"
to export the added connections, input/output datasets, and slave information.
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g’;@ Metwork Configuration m EtherlletIPSlave_A X

General EDS File

Producer Tags Vendor name Inovance
Vendor ID 1660

Service Message Tags

EtherNetfIP Adapter /O Mapping

EtherMet/IP Adapter IEC Objects

Status

Information

Praduct name
Product code
Major revision

Minor revision

-

Ethern\let/IP

ACB00 Series PLC EIP Adapter

1796

1

1

-

-

-

Install to Device Repository... Export EDS File..

If the export page is grayed, the slave data configuration is not refreshed. In this case, close the slave window and

open it again.

Configure the service message tags.

On the "Service Message Tags" page, you can configure the Class-3/UCMM explicit message

communication. After a connection is created, its service tags are displayed, as shown in the following

figure.

92 Network Configuration (@ EthernettPslave_A x

General
TagNo. Tag Name Data Type

Data Size (byte)

Producer Tags 1 tagt ARRAY[D.L OFINT 4
2 tag2 ARRAY[D..4] OF SINT
Service Message Tags 5 g3 oI

EtherNet/IP Adapter /0 Mapping =7 E

5
4
2

Connection Type  Setting Type

Class3
Class3
Class3
Class3

TargetRead
TargetWiite
TargetRead
TargetWrite

Add Tag
EtherNet/IP Adapter IEC Objects

Status Cormection Type

Information

Setting Type

Tag Nane

Data Type

Data Size

Trigger

@Classs O e

@Target Read O Target Vrite

1

SIHT

L 1

@Cyelic

X

Trigger
Cydc
Cydic
Cyelc
cydic

Copyu Faste.. Neve. Edit... Delete...

When "Setting Type" is set to "Target Read", the device can respond to the read data request initiated
by the EtherNet/IP master (scanner), and the service code is 4C. When "Setting Type" is set to "Target
Write", the device can respond to the write data request initiated by the EtherNet/IP master (scanner),
and the service code is 4D. The tag name, data type, and data size must be consistent with those of the

initiator; otherwise, a communication error may occur.

The update of read and write data for display message communication is refreshed cyclically in the

EtherNet/IP Adapter I/O mapping, and the task refresh period is the period set by the

EIPSlaveServiceTask.
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. Network Configuration

General Find

(@ EtherNetIPSlave A x

Filter Show all

Variable

Service Message Tags

F&EE

EtheNet/IF Adapter /0 Mapping
EtherNet/IP Adapter IEC Objects
Status

Information

Mapping

Chann

tag2
tag4
tagt
tag3

el

Address
kB
%3
%Quia
%QD3

BUs Cycle Options
Bus cycle task

EIPSlavelOTask_A

EIP configuration of global variable list

Background

ResctAllMapping Var| Always updatevariables |Enabled 2 (ahways in bus cyde task) 32

Access specifications for tag variables are shown in the following table, and access to the entire

structure is not supported.

Data Type Name Data Type Code Data Type Number of Support to Structure
Description Supported Array Member Access
Dimensions
BOOL C1 TRUE/FALSE 3 Yes
SINT C2 8-bit integer 3 Yes
INT C3 16-bit integer 3 Yes
DINT Cc4 32-bitinteger 3 Yes
LINT C5 64-bit integer 3 Yes
UINT c7 Uintl6 3 Yes
USINT C6 UInt8 3 Yes
UDINT c8 UInt32 3 Yes
ULINT c9 Uint64 3 Yes
REAL CA 32-bit floating points | 3 Yes
LREAL CB 64-bit floating points | 3 Yes
STRING DO String 0 Yes
BYTE D1 8-bit 3 Yes
WORD D2 16-bit 3 Yes
DWORD D3 32-bit 3 Yes
LWORD D4 64-bit 3 Yes

Both slave service message tag configuration and global variable selecting are supported. The

difference is shown in the following table.

ltem

Service Message Tag Configuration

Global Variable List

Access type

Import and export

Tag name

Not supported

Application + global variable list
name + variable name

Supported

Data Type

BOOL, STRING, DUT, and multi-
dimensional arrays are not
supported.

See the table.
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Item Service Message Tag Configuration Global Variable List

Read-write access Not supported Supported

Maximum amount of data for a 1400 bytes 1000 bytes

single access

Chinese tag Not supported Supported (symbol configuration
table, set "Use UTF-8 for character
encoding")

Data index Supported Supported

Multi-tag service Supported Supported

Use case scenarios: HMI, EIP host controller API, PLC, and IM/MES.
Procedure

1. Create a global variable and right-click it. On the "Properties" page displayed, select "Link Always"
and click "OK".

Devices ~ 8 X|| 3¢ Network Configuration [{ EtherNetPslave A @ EPGVL % ™5 Symbol Configuration
=3 s =l
=@ gfvﬂf““"ﬂzzmﬂf " Scope Name Address  Data type Initiali.. Persistent Constant  Network Publish Comment Attributes
Fault Diagnose VAR_GLOBAL  symbolBOOL BOOL ) O Readirite
B2 Network Configuration @ ViR_GLOBAL  symbolsTT P O O ReadWrite @
—al po: L“'g‘[_ ) @ VAR GLOBAL  symbolNT g O O | Readwrite
= 5 @ VAR GLOBAL  symbolLINT LINT O 0O Read\rite
@ ¢ @ vaR_GloBAL  symbolumT UNT O ] Readirite
(i) Library Manager 7 f var GLOBAL  symbolUSINT USINT O O Readwrite
:;;:z:::;u)mﬁm G @ VAR _GLOBAL  symbolUDINT UDINT O O | Readwrite
__ 5 @ VAR GLOBAL  symbolULINT ULINT O O ReadWrite
- @:"cw‘"g“"’"w‘ 10 g VAR GLOBAL  symbolREAL REAL ] O | Resdwite
& EPSlavelQTask A 11 @ VAR GLOBAL  symbolLREAL LREAL O O Read\rite
| @@ EtherNetIPSiave_A.I0Cyde 4 AR GLOSAL  symbolSTRING STRING O ] Readrite
& EPSlaveserviceTask_A @ VAR_GloBAL  symbolovTE BTE O O Readwrite
| @@ EtherNetIPSiave_A.Servi... @ RGOS symbolWORD WORD O ] ReadWrite
& MainTask @ VAR GLOEAL  symbolDWORD DWORD O O Readiritz
B 8 ncre 1€ @ VAR GLOBAL  symbolLWORD LWORD 0O ] Readiritz
£ Resources List @ 17 @ VAR GLOBAL  symbolBOOL_Array ARRAY[0..23] OF BOOL O O Readirite
MODBUS TCP (ModbusTCP Device) L VAR_GLOBAL  symbolSINT_Array ARRAY[D.. 23] OF SINT ] O Readirite
= (@ etremet_a (ethernet) 12 @ VARGLOBAL  symbolINT_Array ARRAY[D.. 23] OF INT m} [} Readirite
= ([ EtherhietPSlave 4 [Eterel/ P Adsp. . @ VAR GLOBAL  symboIDINT_Array ARRAY[D..23] OF DINT O O | readwite
() BYTE tnput Modide (BYTE Input... @ VAR GLOBAL  symbolLINT_Array ARRAY[0..23] OF LINT O O | Readwrite
{5 BYTE_Output Moduie BYTE Outp... @ VAR GLOBAL  symbolUINT_Array ARRAY[D.,23] OF UINT 0O ] Readiritz
3 SoftMoton General Axis Podl @ VAR GLOBAL  symbolUSINT_Array ARRAY[D.. 23] OF USINT ] O Readirite
Properties - EIPGVL [Device: PLC Logic: Application] x

Common Link To File Network properties  Access control  Build

[ Exclude from build

(Late link in the runtime system)

Link Always

Compiler defines:

Greel sl

2. Set the "Network Public" attribute.

e ReadWrite: The tag variable can be read and written.
e Read-only: The tag variable can only be read.
o Write-only: The tag variable can only be written.

3. Add symbol configuration.

e Method 1: The symbol configuration is automatically added when you compile or download the
program.
e Method 2: Manually add the symbol configuration.
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4. On the "Network Configuration" page, select "EtherNet/IP Slave" and set the IP address of the
EtherNet_A/EtherNet_B network port.

4.11.6 Programming Example for Configuration of PLC as the EtherNet/IP
Slave

General steps for configuring the EtherNet/IP slave project

1. Create a project and select the slave on the "Network Configuration" page.

2. Configure the producer connection (Class 1) or explicit service message connection (Class 3/UCMM)
based on the application requirements.

3. If the slave is configured with producer connections (instance ID/tag), add input/output modules
and bind them to the corresponding connections.

4. Perform variable parameter mapping in the slave input/output modules or in the slave I/0 mapping.

5. Compile the user POU program as needed.

Follow the above EtherNet/IP slave configuration steps to create a slave programming example. This
guide tests the communication connection with the AM600 project and the Omron NJ501 EtherNet/IP
master project.

Slave project communicating with the Omron NJ501 master
Test the communication between the Omron PLC EtherNet/IP master and the Inovance AM600 slave
project.
e NJ501 EtherNet/IP master project configuration

1. Create an Omron NJ501 standard project.
g S = Project Properties

+ New Pl’OjECt > Project name EIPMasterTestDemo

Author

Comment

= Import...

rj Open Project
r

Type Standard Project

A Online i 'En Select Device

- . Category Controller
6 Connect to Device
Device NI501

m License

Version 1.09

Create

2. Under "Configurations and Setup", select "Built-in EtherNet/IP Port Settings". On the "TCP/IP
Settings" window displayed, set the IP address of the master's EtherNet/IP communication port.
Ensure that the IP address belongs to the same network segment as that of the Inovance AM600
slave.

3. Create a global variable.
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4. Set the connection path.

a. Import the EDS file of the Inovance slave.In the "Toolbox" section of the "Connection" page,
right-click a blank area. In the shortcut menu displayed, select "Display EDS Library (L)". In the
displayed EDS library list, click "Install", select the path of the EDS file of the Inovance slave.

b. Add the slave.After the installation is completed, select "Add Target Device" under the toolbox
list. From the drop-down list of "Model name", select the Inovance EtherNet/IP slave imported
from the EDS library. Set the IP address and revision of the node connected to the Inovance
EtherNet/IP slave (the IP address must be in the same network segment as the Omron PLC
master), and then click "Add".

c. Set the connection.As shown in the following figure, set the target device, connection type,
input/output variables, and other parameters.

Note

The tag variables input and output 110 and 100 are the instance IDs of the Inovance slave dataset outputs and in-
puts, respectively.

EtherNet/IP master-slave communication test

After the above settings are made, compile, synchronize and then run the Omron PLC project, and
check whether the communication between the master and slave is normal, as shown in the following
figure.

o8 PSEtherNet/IPEE1EE | vl 258 | EtherNet/IPIZE|= 9 wsweris =
- 3 |7) Device [ZEH#] (AMSD0-CPU1608TP/TN)

B[ =t | et | Bt e 8 e | UAHES & et
=@ Network Configuration
L/{j‘(@ﬁ;ﬁ &9 LocalBus Config
Ocomssises O P Essss T &
[WE=SSel = M=Es 0 e
- [5) pLc_pre (R
RS - @ pmE
¥ | _\m = “H‘- = Sg ?PS\aVEIOTask
E Q%IIE*:%L?‘\ - %Eﬁ iR = EE&K{ & EtherNetIPSlave.I0Cyde
IREAEEEEEEE LIRS EEYTE - & ePslavesenviceTask
D f?ﬁﬂﬁlﬁfﬁ%&ﬁl @) EtherNettPslave ServiceCyde
= Ty = & MainTask
ESERYNTE & me
M LkmssESs OuARSRaSsEEs J Jromen
D ﬂuﬂ@éﬁgﬁﬁfa =S D BOOTPERSEEHER [ HiGH_SPEED IO (High Speed I0 Moduie)
D |PE Eﬂﬁgsﬁﬁ W] MODBUS_TCP (ModbusTCP Device)
= = =3 [{) Ethernet (Ethernet)
BintsiE =3 ({J EtherNettPSlave (EtherNet/IP Slave)
| . 070 [ BYTE_input_Module (BYTE Input Module)

[ BYTE_Output_Module (BYTE Output Module]

Modify the value of NJ501 EtherNet/IP tag communication SendVar to see the change of AM600
EtherNet/IP slave receive variable. If the variable value can follow the change of the modified value,
communication is normal.

Name | Online value | Modify | Comment | Datatype | AT | Display format |

I T N 7 - S S A 55
General ¥\ The bus is not running. The shown values are perhaps not actual
LY
Camnzctions Find Filter Show all - Add FB for I0 Channel.. Go to Instance Set Continuou
User-Defined Parameters Variable Mapping Channel Address Type Current Value Prepared Value Unit Description
=+ [l Inputs/Outputs Exdusi...

EtherNet/IP [/O Mappin
t/1P 10 Mapping +.4 Inputs_Paramd %IBO BYTE |10
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Modify the SendVar online value to 199, and the corresponding AM600 mapping variable is also
updated to 199.

General T} The bus is not running. The shown values are perhaps not actual

.
Connections Find Filter Show all ~ Add FB for 10 Channel.. Go to Instance Set Continuous Address
User-Defined Parameters Variable Mapping Channel Address Type Current Value Prepared Value Unit Description

= 4 Inputs/Outputs Exdusi...
EtherNet/IP /0 Mapping

+ My Inputs_Param0 %IB0 BYTE D

EtherNet/IP IEC Objects LR ] Inputs_Param1 2%IB1 BTE 0

o ] Inputs_Param2 %IE2 EYTE 0

Modify the "Output Data" of the AM600 EtherNet/IP slave to 52, and the RecvVar value of NJ501
EtherNet/IP communication is also updated to 52.

Watch1
Name |Onlinevaluel  Modify | Comment | Datatype | AT | Display format |
I S I 77> S S I T
General rE The bus is not running. The shown values are perhaps not actual
.
Conmsc i Find Filter Show all + Add FB for IO Channel.. Go to Instance Set Continuous Address
User-Defined Paremeters Variable Mapping Channel Address  Type  CurrentValue Prepared Value Unit Description
= (3 Inputs/Outputs Exdusi...
EtherNet/IP /O Mapping
= 4 Inputs_Paramd S4IE0 BYTE
EtherNet/IP IEC Objects E R ] Inputs_Parami %IB1 BYTE 0
EE ] Inputs_Param2 %IB2 BYTE 0

4.11.7 Diagnosis of EtherNet/IP Communication State

Diagnosis of EtherNet/IP device communication state

Medium-sized PLC EtherNet/IP devices can be used as masters, slaves, or both masters and slaves.
After the configuration is completed, log in to the device. If a green icon is displayed in front of the
EtherNet/IP device tree, the communication is successful. The state diagnosis in the program can call
variables in the protocol library. The communication state of the EtherNet/IP master can be obtained
through the program "EtherNetIPMaster.eState", the communication state of the slave can be
obtained through the program "EtherNetIPSlave.eState", and the communication state of the remote
slave can be obtained through the program "RemoteSlaveName.eState" (for example, AM400_Series_
PLC_EIP_Adapter.eState).

The following shows an example program.
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VAR
eSlaveState : lodrvethernetlPAdapter.AdapterState;
eMasterState : lodrvethernetip.ScannerState;
eRemoteSlave: lodrvethernetip.AdapterState;
END_VAR
eSlaveState :=EtherNetIPSlave.eState; //State of the local slave
eMasterState :=EtherNetIPMaster.eState;//State of the local master
eRemoteSlave := AM400_Series_PLC_EIP_Adapter.eState;//State of the remote slave
//Check whether the local slave state is normal
IF eSlaveState = iodrvethernetIPAdapter.AdapterState. RUNNING THEN
//TODO ; add the user logic
END_IF

//Check whether the local master state is normal

IF eMasterState = iodrvethernetip.ScannerState.RUNNING THEN
//TODO; add the user logic

END_IF

//Check whether the remote slave state is normal

IF eRemoteSlave = loDrvEthernetip.AdapterState.RUNNING THEN
//TODO; add the user logic

END_IF

Diagnosis codes of EtherNet/IP log errors

When EtherNet/IP is used as a master, you can add slaves (remote slaves) to the master. On both
master configuration page and slave configuration page, the "Device Diagnosis" option is available.
The diagnosis information of the master is used to indicate that the configuration item is faulty, and
does not contain the specific cause of the fault, so there is no fault code on the "Device Diagnosis"
page.

In case of communication sending connection errors, you can find the corresponding device diagnosis
information for the EtherNet/IP component in logs on the software. The diagnosis codes and diagnosis
information for EtherNet/IP as master or slave are the same. See the table below for EtherNet/IP
diagnosis codes.

Diagnosis Information ID Status Code Description
SUCCESS 0 The communication is successful.
DUPLICATE_FWD_OPEN 16#100 The connection request is repeated.
TRANSPORTCLASSTRIGGER_NOT_ 16#103 The transmission type and trigger type are not
SUPPORTED supported.
OWNERSHIP_CONFLICT 16#106 A master conflict occurs.
TARGET_CONNECTION_NOT_ 16#107 The connection to the target slave is not found.
FOUND
INVALID_NETWORK_CONNECTION_ | 16#108 The network connection parameter is invalid.
PARAMETER
INVALID_CONNECTION_SIZE 16#109 The T->0 or /O->T size is invalid.
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Diagnosis Information ID Status Code Description
TARGET_FOR_CONNECTION_NOT_ | 16#110 The target slave for connection is not configured.
CONFIGURED
RPI_NOT_SUPPORTED 16#111 The RPI is not supported.
RPI_NOT_ACCEPTABLE 16#112 The RPI value is not acceptable.
OUT_OF_CONNECTIONS 16#113 The connection type is out of the range.
VENDORID_OR_PRODUCT_CODE_ 16#114 The vendor/product ID does not match.
MISSMATCH
PRODUCT_TYPE_MISSMATCH 16#115 The product type does not match.
REVISION_MISSMATCH 16#116 The software version does not match.
INVALID_PATH 16#117 The path is invalid.
INVALID_CONFIGURATION_PATH 16#118 The configuration path is invalid.
NON_LISTEN_ONLY_CONNECTION_ | 16#119 The non-Listen connection path is not available.
NOT_OPEND
TARGET_OBJECT_OUT_OF_ 16#11A The maximum number of connections to the
CONNECTIONS target device exceeds the limit.
RPI_SMALLER_THAN_PRODUCTION_ | 16#11B The RPI value is smaller than the producer inhibit
INHIBIT_TIME time.

TRANSPORT_CLASS_NOT_ 16#11C The transmission type or trigger parameter is not

SUPPORTED supported.

PRODUCTION_TRIGGER_NOT_ 16#11D The trigger type is not supported.

SUPPORTED

DIRECTION_NOT_SUPPORTED 16#11E The transmission direction is not supported.

INVALID_OT_FIXVAR_VALUE 16#11F The O->T network connection parameter fixing/
variable identifier is invalid

INVALID_TO_FIXVAR_VALUE 16#120 The T->0 network connection parameter fixing/
variable identifier is invalid

INVALID_OT_PRIORITY 16#121 The O->T priority is invalid.

INVALID_TO_PRIORITY 16#122 The T->0 priority is invalid.

INVALID_OT_CONNECTION_TYPE 16#123 The O->T connection type is invalid.

INVALID_TO_CONNECTION_TYPE 16#124 The T->0 connection type is invalid.

INVALID_OT_REDUNDANT_OWNER_ | 16#125 The redundant owner flag is invalid.

FLAG

INVALID_CONFIGURATION_SIZE 16#126 The configuration size is invalid

INVALID_OT_SIZE 16#127 The O->T size is invalid.

INVALID_TO_SIZE 16#128 The T->0 size is invalid.

INVALID_CONFIG_APPL_PATH 16#129 The configuration path is invalid.

INVALID_CONSUMING_APPL_PATH 16#12A The consumer path is invalid.

INVALID_PRODUCING_APPL_PATH | 16#12B The producer path is invalid

CONFIG_SYMBOL_DOES_NOT_EXIST | 16#12C The configuration tag does not exist.

CONSUMING_SYMBOL_DOES_NOT_ | 16#12D The consumer tag does not exist.

EXIST

PRODUCING_SYMBOL_DOES_NOT_ | 16#12E The producer tag does not exist.

EXIST

INCONSISTENT_APPL_PATH_ 16#12F The configuration/producer/consumer paths are

COMBINATION inconsistent.

INCONSISTENT_CONSUME_DATA_ | 16#130 The consumer data formats are inconsistent.

FORMAT

INCONSISTENT_PRODUCE_DATA_ 16#131 The producer data formats are inconsistent.

FORMAT
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4.12

4.12.1

Diagnosis Information ID Status Code Description

NULL_FWDOPEN_NOT_SUPPORTED | 16#132 The connection request of the null configuration is
not supported.

CONNECTION_TIMEOUT_ 16#133 The connection timeout multiplier is not

MULTIPLIER_NOT_ACCEPTABLE acceptable.

MISMATCHED_TO_CONNECTION_ 16#134 The connection data size does not match.

SIZE

MISMATCHED_TO_CONNECTION_ 16#135 The connection parameter fixing/variable tag does

FIXVAR not match.

MISMATCHED_TO_CONNECTION_ 16#136 The priority of the connection parameter does not

PRIORITY match.

MISMATCHED_TRANSPORT_CLASS | 16#137 The transmission type does not match.

CONNECTION_TIMED_OUT 16#203 Connection times out.

UNCONNECTED_REQUEST_TIMED_ | 16#204 The unconnected request times out.

ouT

PARAM_ERROR_IN_UNCONNECTED_ | 16#205 The unconnected request parameter is incorrect.

REQUEST

MESSAGE_TOO_LARGE 16#206 The message length is too large.

UNCONNECTED_ACK_WITHOUT_ 16#207 The unconnected acknowledge is not responded.

REPLY

NO_BUFFER_MEMORY_AVAILABLE 16#301 No buffer space is available.

NETWORK_BANDWIDTH_NOT_ 16#302 The network bandwidth is insufficient.

AVAILABLE

PORT_NOT_AVAILABLE 16#311 The port is unavailable.

LINK_ADDRESS_NOT_VALID 16#312 The link address of the port data segment is
invalid.

INVALID_SEGMENT_IN_ 16#315 The connection path contains an invalid data

CONNECTION_PATH

segment.

PROFIBUS-DP Bus

Overview

Bus overview

PROFIBUS is an international and open fieldbus standard independent of device manufacturers.
PROFIBUS is widely used by automation in the manufacturing, process, building, traffic, and electricity
sectors. It becomes a European industrial standard in 1996, became an international standard in 1999,
and was approved to be the fieldbus standard of industrial automation in the People's Republic of

China in 2001.

PROFIBUS adopts existing international standards and is based on the Open Systems Interconnection
(OSI) model, as shown in Figure 3-82. Therefore, PROFIBUS meets the open and standard
requirements. In the OSI models, predefined tasks are implemented accurately during transmission.

The physical layer (first layer) defines the physical transmission features. The data link layer (second

layer) defines the bus access protocol. The application layer (seventh layer) defines application

functions.
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4.12.2

PROFIBUS-DP uses the first layer, second layer, and user interfaces. The third to seventh layers are not
described here. This flow structure ensures fast and effective data transmission. The direct data link
mapper (DDLM) provides a service user interface for easy access to the second layer. The user interface
defines the application functions called by users, the system, and different devices, describes the
behaviors of different PROFIBUS-DP devices, and provides the RS485 transmission technique or optical

fibers.
L Application
7 Application layer process
6 Presentation layer User layer
5 Session layer Application -
layer (FMS) 3=
7 2 >
4 Transmission layer (LLI) uﬁ a
3=
2 S
3 Layers 3 to -~
Network layer 6 1ot used
2 ; 2 Data link
Data link layer layer (FDL)
(FMA1/2)
1 ; 1 Physical
Physical layer layer (PHY)

1SO/0SI model

Figure 4-60 PROFIBUS-DP fieldbus model

PROFIBUS-DP is used for field high-speed data transmission. The master reads the input information of
slaves and sends output information to slaves periodically. In addition to periodic transmission of user
data, PROFIBUS-DP also provides aperiodic communication required by smart field devices for
configuration, diagnosis, and alarm handling.

General Process of Using PROFIBUS-DP

The general process of using PROFIBUS-DP is as follows:

1. Design the hardware network structure of PROFIBUS-DP.

2. Activate the PROFIBUS-DP bus in network configuration. The PROFIBUS-DP master is automatically
added after the bus is activated.

3. On the "Network Configuration" page, add PROFIBUS-DP slaves and modules based on the
hardware structure. Before adding a third-party slave, import a GSD file to import the third-party
slave on the "Network Configuration" page. Before adding an AM600 slave, add an I/0 module in
hardware configuration. A PROFIBUS-DP slave is a remote DP device.

4. Set the master parameters, slave parameters, and module parameters properly. In normal cases, the
slave node ID is automatically generated, I/O mapping is automatically generated based on the GSD
file, and some special settings need to be modified manually.

When setting the parameters of the master and slave, ensure that the baud rates of the master and
slave are adaptive and that the configured slave node ID matches with the DIP switch setting of the
actual slave node ID.
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4.12.3

PROFIBUS-DP Master Configuration

Master parameter configuration

General

e Node ID: The unique identifier of the master in the PROFIBUS-DP network. The default value is 1,
and the value range is 1 to 126, in the decimal format.

e Highest station address: The maximum station address for token transfer. The default value is 126.

e Watch Dog Control: The watch dog time transferred to the slave, used to determine the master-
slave connection.

Bus Parameters

Baud rate: The baud rate of transmission along the bus. The unit is kbps. Options are 9.6, 19.2, 45.45,
93.75, 187.5, 500, 1500, 3000, 6000, and 12000. The default value is 1500.

Note

Set the baud rate properly based on different communication distances and the number of communicating stations.
The PROFIBUS subnet works properly only with matching parameters of the bus configuration file. You can change
the default settings only if you are familiar with the parameter allocation of the PROFIBUS bus configuration file. It
is recommended that the default bus parameter settings be used.

Stopped on failure

The "Stopped on failure" function determines whether to stop slave operation when a slave or module
is faulty or the configuration is inconsistent. This function is only applicable to AM600 PROFIBUS-DP
slaves.

e Setting list on slaves failure: You can view and set whether to stop operation upon slave failure or
inconsistent configuration.
In the "Stopped On Failure" column, you can set whether to stop slave operation when the
specified slave or module is faulty. If the check box under "Stopped On Failure" is selected, the
slave stops running when it is faulty or when the I/0 module with the diagnosis and report function
enabled is faulty.

e Click "OK" or "Cancel" to save or cancel the settings on the "Stop Setting on Failure" page.

PROFIBUS-DP master I/O mapping

For the general description of I/0 mapping and instructions on this page, see "I/O mapping."

Status
The state configuration editor for the PROFIBUS-DP bus devices or modules displays state information
(such as "Running" and "Stopped") and the state of the internal bus system.

Information

The following basic information about the currently available device is displayed: Name, Vendor,
Categories, Version, Module Number, and Description.
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4.12.4 PROFIBUS-DP Slave Configuration

To configure a PROFIBUS-DP slave, you mainly need to set the basic slave parameters and the slave
parameters declared in GSD.

Slave parameter setting

General

e Node ID: The unique identifier of a slave in the PROFIBUS-DP network. The value ranges from 1 to
125, in the decimal format. The default value is 2. The node ID must be consistent with the slave
identifier (such as the DIP switch).

e ID number: The unique identifier of the slave, which is determined by the GSD file.

e T_SDR: The minimum response interval of the slave, that is, the minimum interval for the slave to
return a response after receiving data from the master.

e Lock/Unlock: The current state of the slave.

User parameters

User parameters are defined by the GSD file and can be displayed in the decimal or hexadecimal
format. For details, see the guide provided by the device vendor.

Slave diagnosis

The diagnosis function indicates the running state of slave nodes.

Diagnosis explanation:

Byte0
Bytel Station states 1 to 3
Byte2
Byte3 |  Master PROFIBUS address
Byte4 High-order byte } -
M 1D
Byte5 Low-order byte anufacturer
Byte6
: Identifier-related diagnosis
Byteg| [ [ [ [ ] | |
i DPV 1
Byte9
: Module status
Bytel5
Bytel6
Bytel7
Bytel8
Bytel9 Channel diagnosis
(each error message
occupies three bytes)

Figure 4-61 Diagnosis message structure
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Table 4-2 Meaning of station state 1

Bit Meaning Cause and Solution
Check whether the PROFIBUS address of the DP
slave is correct.
Check whether the bus connector and FOC are
The DP master cannot address the pp | connected.
0 slave, and this bit of the DP slave is Check the voltage of the DP slave.
always 0. Check whether the settings of the RS485 relay
are correct.
Check whether the DP slave is reset (enabled or
disabled).
The DP slave is not ready for data . . .
1 Wait until the DP slave is started.
exchange.
The configuration data that the DP Check whether the station type entered in the
master sends to the DP slave does not . ]
2 ) : ; configuration software or the DP slave
match with the actual configuration of . L
configuration is correct.
the DP slave.
Evaluate the identifier-related diagnosis,
module state, and/or channel-related
diagnosis. Bit 3 is reset after all the errors are
3 External diagnosis is available. fixed.
This bit is reset when a new diagnosis message
is generated in the preceding diagnosis bytes.
The DP slave does not support the ) .
4 . PP Check the configuration.
requested function.
The DP fai h
5 e DP master fails to parse the Check the bus configuration.
response of the DP slave.
The DP slave type does not match with | Check whether the configuration software of
6 . . . . .
the software configuration. the station type is configured correctly.
This bit is always 1 when the DP slave is
accessed through a programming device or
Other DP masters (not the DP master other DP masters.
7 currently accessing the DP slave) have
been configured for the DP slave. The PROFIBUS address of the DP master
configured for the DP slave is located in the
"master PROFIBUS address" diagnosis byte.
Table 4-3 Meaning of station state 2
Bit Meaning
0 1: The DP slave must be reconfigured.
1 1: The slave is in the startup stage.
2 1: This bit of the DP slave is always 1.
3 1: Response monitoring is enabled for the DP slave.
4 1: The DP slave has received the "FREEZE" control command.
5 1: The DP slave has received the "SYNC" control command.
6 0: This bit is always 0.
; 1 Activation of the DP slave is canceled. That is, the DP slave is removed from current
' processing.
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Table 4-4 Meaning of station state 3

Bit Meaning
Oto6 0: This bit is always 0.

The number of channel-specific diagnosis messages exceeds the number of
messages allowed by diagnosis frames.

e The master PROFIBUS address indicates that the PROFIBUS-DP master has been configured for the
DP slave and has the read and write permissions on the slave. If the value is FF, the DP master is not
configured for the DP slave.

e The manufacturer ID indicates the DP slave type. It is declared by the device manufacturer and is
reflected in GSD.

4.12.5 PROFIBUS-DP Module

Modular device and non-modular device

In PROFIBUS-DP slave configuration, you can connect PROFIBUS-DP slave nodes to the following two
types of modular devices:

Modular device: It is connected to a DP slave node and provides an 1/0 mapping list. The "PROFIBUS-
DP Slave I/0 Mapping" dialog box is not required. The data of slave nodes increases as modules are
added. Currently, the AM600 I/O module is a type of modular device.

Non-modular device: The slave node dialog box includes the /O mapping dialog box. Data cannot be
configured automatically.

AM600 PROFIBUS-DP 1/0 module

Add the AM600 PROFIBUS-DP I/O module in hardware configuration, and set related I/O parameters
and add I/0 mappings to refresh data. For details, see "CPU > 1/0 module".

4.13 HMI Communication Configuration

4.13.1 Communication Configuration
This drive member reads and writes the data of various registers of Inovance medium-sized PLCs
based on the Modbus TCP/IP protocol through the InoTouch Editor software configuration.

The HMI supports the 01, 31, 03, 33, 05, 35, 06, 36, OF, 3F, 10, and 40 parameters. For details about the
parameters, see the HMI user guide.

Configuration Item ‘ Description
Communication The Modbus TCP/IP protocol of the Inovance AM600-series PLC is used.
protocol
Communication One master and one slave; one master and multiple slaves. The drive member is the
mode master, and devices are the slaves.
Communication Ethernet sub-devices must be attached to the general TCP/IP parent devices to work
device properly.
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Hardware connection

Ensure that hardware is connected correctly before configuring communication between the InoTouch

Editor software and devices.

Connection method: Use an RJ45 network cable to directly connect the HMI to the PLC (use a straight-

through network cable or hub switch).

Device communication parameters

Set the client communication parameters of InoTouch Editor.

When communication setup is in progress, select Ethernet and add a device.

e PLCIP addr.: Enter the IP address of the PLC based on the actual setting.

Port No.: The port used to send and receive data frames by the host computer and slave computer.

The default value is 502. It is recommended that the default value be used. Retain the default

settings of other parameters.

Communication configuration

Set the parameters of the Inovance AM600-ModbusTCP sub-device.

Response delay: The interval between frame sending and reception startup. The default value is 0 ms.

Collection channel

Communication state

Communication State Value

Description

Communication normal

The current communication is normal.

Command failed

The read and write commands of the device fail to be executed.

Check failed

An error occurred while checking collected data.

Communication timeout

No collected data is returned.

Internal attributes

You can add a channel by using internal attributes. This drive member supports the Modbus TCP
registers of Inovance AM600-series PLC. The following table lists the parameters.

Read

Register Data Type Write Parameter | Operation Channel Example

Parameter

[SM area] input coil | BT

[Q area] output coil | BT

"SM read-only

31 35and 3F Read-write 0000" indicates SM
area address 0.

"Q read-write

0001"

01 05 and OF Read-write
indicates Q area

address 1.
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Register Data Type i Write Parameter | Operation Channel Example
Parameter

16-bit-BCD
32-bit-BCD
16-bit-unsigned " )

[SD area] input o . SD t'efad F)nly

register 16-bit-signed 33 36 and 40 Read-write | 0002" indicates SD
32-bit-unsigned area address 2.
32-bit-unsigned
32-bit-float
16-bit-BCD
32-bit-BCD

[M area] Output 16-bit-unsigned "M read and write
16-bit-signed 03 06 and 10 Read-write 0003" indicates M

register

32-bit-unsigned
32-bit-unsigned

32-bit-float

area address 3.

Function code: [SD area] uses the function code 40 when double-word (32-bit) data is written or

multiple data records are written in batch.

[M area] uses the function code 10 when double-word (32-bit) data is written or multiple data records

are written in batch.

Note

When a channel is added by using internal attributes, the start address is 0 (protocol address), which complies with
the Modbus TCP protocol of Inovance AM600.

Communication Example

Bit variable read and write

A bit status indicator and a bit status switch are provided, as shown in the following figure.

EL g™
i.

ES_O

N

Modify the general attributes of the bit status indicator. Set the address to Q_bit (0:0).

Word variable read and write

Select the numeric value input control, as shown in the following figure.
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i

Modify the general attributes of the numeric value input control. Set the address to MWO.

4.13.3 Common Faults

Symptom Analysis Solution

1. Check whether the parameter settings of network

. . devices are correct.
An error occurs during collection

initialization. 2. Check whether the serial port is occupied by other

Communication programs.

- No collected data is returned. — -
timeout 3. Check whether the communication cable is

(Incorrect communication hardware | connected correctly.

connection and parameter settings) 4. Check whether the data read address exceeds the

specified range.

1. Check whether the data read address exceeds the
specified range.

2. Check whether the communication cable is too
Command failed | The read and write operations failed. | long, and perform short-distance test.

3. Check whether onsite interferences are excessive,
and prevent interferences in the surrounding
environment.

Registers and parameters supported by the drive member

Register Read Parameter Write Parameter Parameter Description
31: Read the input coil status
[SM area] input coil 31 3 35: Enforce a single input coil
3F 3F: Enforce multiple input coils
01: Read the output coil status
[Q area] output coil 01 0 05: Enforce a single output coil
oF OF: Enforce multiple output coils
33: Read the input register
[SD area] input register 33 3 36: Pre-configure a single register
0 40: Pre-configure multiple registers
03: Read the holding register
[M area] Output register 03 06 06: Pre-configure a single register
10 10: Pre-configure multiple registers

Note:

1. This drive member supports the 01, 31, 03, 33, 05, 35, 06, 36, OF, 3F, 10, and 40 parameters. Other
parameters not used by data communication are not supported.

2. The preceding parameters adopt the hexadecimal format. Parameters 0xOF and 0x10 correspond to
15 and 16 in the decimal format.
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3. The [SM area] input coil uses 3F when writing multiple relays in batch.

4. The [Q area] output coil uses OF when writing multiple relays in batch

5. The [SD area] output register uses 40 when double-word (32-bit) data is written or multiple data
records are written in batch.

6. The [M area] output register uses 10 when double-word (32-bit) data is written or multiple data
records are written in batch.

Note

When a register channel is added, the start address is 0 (protocol address), which complies with the Modbus proto-
col of Inovance AM600.

Data type table
BTdd Bit (dd range: 00 to 15)
16-bit-BCD 16-bit-BCD
32-bit-BCD 32-bit-BCD
16-bit-unsigned 16-bit unsigned
16-bit-signed 16-bit signed
32-bit-unsigned 32-bit unsigned
32-bit-unsigned 32-bit signed
32-bit-float 32-bit floating point number

32-bit data storage in registers

1. Mapping relationship between the variable name and register address in the PLC project (16-bit
register)

e Variable %MWS5 corresponds to register address 5.
e Variable %MDS5 corresponds to register address 10.
Variable name prefix: W - word (16 bits); D - double word (32 bits).

2. The addresses of drive device commands and channel collection registers start from 0, which
indicates that the register address is 0.

3. When 32-bit data is read or written, two registers (32 bits) starting from the corresponding register
address are occupied.
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5

5.1

5.2

5.2.1

Programming Basics

Overview

Operands are the objects in user programs related to operators, functions, function blocks, or program
operations. They can be used as input, output, and intermediate stored results. Common operands of
CoDeSys include direct addresses, constants, and variables.

Similar to other advanced languages, CoDeSys also provides constants and variables. Constants are
unchanged numeric values. Variables are user-defined identifiers. Variables are stored in user specified
addresses of the %!, %Q, and %M areas. If addresses are not specified, variables are stored in system-
allocated addresses. You do not need to concern the variable storage location.

Direct Address

Syntax

A direct address, also called fixed address or direct variable, has a direct mapping to a specific address
of the PLC. The address information includes the variable storage location in the CPU, storage size, and
storage position offset.

Syntax: %<storage area prefix><size prefix><number>|.<number>
e <storage area prefix>: The programming system supports the following storage area prefixes:

1. I: input, physical input, sensor
2. Q: output, physical output, activator
3. M: storage location

o <size prefix>: The programming system supports the following size prefixes:

1. X: bit, 1 bit

2. B: byte, 1 byte

3. W: word, 1 word

4. D: double-word, 4 bytes (double word)

e <number>|.<number>

non

The first number indicates the offset address of the storage area prefix. The number following ".
indicates the specific bit after the address offset when the variable is of the BOOL type.

Example:

%QX7.5 output area with 7-byte offset, sixth bit (bit 5)
%QB17 output area with 17-byte offset

%IW215 input area with 215-word offset

%MD48 memory area with 48-double-word offset

iVar AT %IW10: WORD;//The variable iVar is of the word type and maps to the location with 10-word
offset in the input area.
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5.2.2

Note

« When a variable with the X-type size prefix indicates the BOOL data type, the offset address needs to be precise
to bits.

o The size prefix matches with the data type. A variable with the B-type size prefix must be declared as a 1-byte
data type, such as BYTE, SINT, and USINT. A variable with the W-type size prefix must be declared as a 1-word
data type, such as WORD, INT, and UINT. A variable with the D-type size prefix must be declared as a double-
word data type, such as DWORD, DINT, and UDINT.

PLC Direct Address Storage Area

The direct address storage area varies with PLCs. PLC data is not retained upon power failure for the %
I and %Q areas, but is retained for the %M area.

The AM600, AM610, AM401, and AM402 programming systems provide the 128-KB (byte) input area (|
area), 128-KB (byte) output area (Q area), and 512-KB storage area (M area). The first 480 KB of the
storage area can be used directly, whereas the last 32 KB are used by the system, mainly as soft
elements, and cannot be used directly by users. During programming, users can directly access
addresses or define a variable, map the variable to an address, and then access the address. The
following table lists storage areas and the address ranges they use.

Area Use Size Address Range
| area (%) 128 KB For users 64 K words %IWO to %IW65535
Q area (%Q) 128 KB For users 64 K words %QWO0 to %QW65535

For users 240 K words %MWO0 to %MW245759
SD element 10000 word PMW245760to %
eleme ords MW255759
M area (%M) 512 KB %MB511520 to %
10000 bytes
SM element Y MB521519
%MB521520 to %
2768 bytes
Reserved y MB524287

The AC800-series programming system provides a 128-KB input area (I area), a 128-KB output area (Q
area), and a 5-MB storage area (M area). The AC800 series does not support SD and SM soft elements
and addresses in the %M can be used without restriction. The following table lists storage areas and
the address ranges they use.

Area Use Size Address Range
| area (%) 128 KB For users 64 K words %IWO0 to %IW65535
Q area (%Q) 128 KB For users 64 K words %QWO0 to %QW65535
M area (%M) 5 MB For users 2.5MWords %MWO to %MW2321439
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5.3 Variable

5.3.1 Overview

Variables can be defined by the POU, automatic declaration dialog box, and the DUT or GVL editor.
Variable types are identified through variable type keywords. For example, VAR and END_VAR identify
local variables.

Variable types include local variable (VAR), input variable (VAR_INPUT), output variable (VAR_OUTPUT),
I/O variable (VAR_IN_OUT), global variable (VAR_GLOBAL), temporary variable (VAR_TEMP), static
variable (VAR_STAT), and configuration variable (VAR_CONFIG).

5.3.2 Variable Definition

Variables can be edited in the declaration editor. The declaration editor is displayed in the text view or
table view. Complex data types such as structures and arrays support variable definitions, array
element comments, and recursive display of addresses of complex data types.

The following figure shows the declaration editor of POU in the text view.

VAR GLOBAL
END_VAR
VAR GLOBAL RETAIN PERSISTENT

A ATSMWO:DUT := (A_0 := [2(FALSE), TRUE, 7(FALSE)]);
END VAR
VAR GLOBAL

B ATEMW200:DUT;
C ATEMW400:DUT;
END VAR

Figure 5-1 Text declaration

The following figure shows the declaration editor of POU in the table view.

Scope Name Address Data type Initialization ~ Persistent  Constant  Network Publish Comment Attributes
| @ VAR_GLOBAL RETAINPERSISTENT  A_O BOOL O Default Variable A
| @ VAR_GLOBAL CONSTANT Al INT O Default
| @ vAR_GLOBAL A2 BYTE O O Default
| @ var_closaL A3 WORD 100 O O Default
| @ vAR_GLOBAL A4 DWORD O O Default AAA
| @ var_cloBAL A_S ARRAY([0..9] OF REAL O O Default
|
i

Figure 5-2 Table declaration

In the table declaration, you can edit variable attributes. The following table describes items in the

table.
Item Description
Scope The variable type (such as local variable, input variable, output variable, or
temporary variable)
Name The variable name
Address The address of the variable after compilation
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Item Description
Data type The data type of the variable (such as INT or BOOL)
Initialization The initial value of the variable
Persistent Indicate whether the variable is persistent
Constant Indicate whether the defined variable is a constant
Comment The variable comment
Attributes The variable attributes

Variable definition supporting array element comments and instance comments

1. Array element comments
The following figure shows a comment setting page in table declaration mode.

POU_2 x %2 DuTi

W ¥ FUNCTION_BLOCK POU_2
Scope Name Address  Data type Initialization  Persistent Constant  Network Publish Comment Attributes
lI % VAR  INTARRAY ARRAY[0..10] OF DUT1 | | Default ]
B " "
Double-click | - I ata blank area under "Comment".
Scope  Name Address  Data type Initialization  Persistent Constant  Network P.. Comment Attributes
Y var INTARRAY ARRAY[D..10] OF DUTL O O  pefaut ]
_I Array element comment s
Expression Data type Comment
=/~ INTARRAY ARRAY [0..10] OF DUT1 INTARRAY
INTARRAY[O] DUT1 ELEMENT 1 =
INTARRAY[1] DUT1 ELEMENT 2
INTARRAY[Z] DUT1 ELEMENT 3
INTARRAY([3] DUT1
INTARRAY[4] DUT1
INTARRAY[5] DUT1
INTARRAY[6] DUT1
INTARRAY[7] DUTL
INTARRAY[E] DUTL
INTARRAY[S] DuUT1
INTARRAY[10] DuUT1
=

Set the comments. The following figure shows the text declaration effect (you can make the
declaration directly in text).

1 FUNCTION BLOCK FOU_Z2

e
4 VAR OUTPUT
= END VAR

: INTAEERY: ARRAY[1..10] OF ==+94{E1;
10 | END VAR

e You can edit array element comments in the text view or table view.
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o Inthetable view, the editing page for the current element and sub-element comments is
displayed in the "Comment" column on the displayed window (the operation is the same as the
initialization operation).

e The edit format of the text editor is as follows:

= Array: Use the standard comment edit method.
= Array element: {attribute 'ElemComment":='1(comment of sub-element 1),1(comment of sub-
element 2),n(same sub-element comment)'}.

e Inthe table view, the comment is null (the "Attributes" column is added by default) when the
array type variables are declared.

e Inthe table view, only comments of the arrays are displayed. Comments of elements are not
displayed.

o Inthe "Attributes" column, remove the element comment attribute display (the array element
comments are implemented by attributes which are information marked on the variables).

e When the data length in the table view changes, existing array element comments are saved
accordingly.

e When the array dimension in the table view changes, the array element comments are migrated
and saved according to the smallest sub-index of the expanded dimension.
If the dimension of the array INT_ARRAY:ARRAY[1..2,2..3] changes to ARRAY[1..2,2..3,3..4], the
comments of the original array element INT_ARRAY[1,2] are migrated to the new array element
INT_ARRAY[1,2,3].

If the dimension of INT_ARRAY:ARRAY([1..2,2..3] changes to ARRAY[1..2], the comments of the
original array element INT_ARRAY[1,2] are migrated to the new array element INT_ARRAY[1].

e Inthe table view, when the data type changes from an array to a non-array, the array element
comments are cleared.

e On the array element comment editing page, up to 1000 elements are displayed. Double-click an
item in the "Data type" column of the array to edit the display range.

Expression Data type Comment &3
= newWVar ARRAY [1..50000] OF BOOL

newhar[1] BOOL

newWar[2] BOOL

" Monitoring Range d

n

r|  Please enter the array indices to be monitared.

n \alid range: [1..50000]

M Maximum number of array elements: 1000

) Start index: |1 |

n

A Endindex: | 1000 |

M Startindex range of 1000 elements: '

r W
< 1 43001 =

Cancel
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2. Instance comment

A variable declared in PRG (Program) and GVL (Global Variable List) or declared to be of type VAR_
STAT (Static) can be expanded without restriction to edit the comments of the internal members of
the variable, and all the comments of the internal members will be marked on the variable when the

comments are saved, which is known as the instance comment of the variable.

As shown in the following figure, all member comments within a data structure can be marked and

saved on the variable array structure.

@ x
Scope Name Address  Data type Initialization Persistent  Constant  Network Publish Comment  Attributes
1| @ VAR_GLOBAL  ARRAYSTRUCTURE ARRAY[1..10] OFDUTL  [2((al:=TRUE)), 8(0)] O O Default iLayer1 E'
Array element comment ®
Expression Data type Comment @
=~ ARRAYSTRUCTURE ARRAY [1..10] OF DUT1 iLayer1
= ARRAYSTRUCTURE[1] DUTL i1
al BOOL ial
a2 BOOL a2
= a3 ARRAY [0..10] OF BOOL ia3
a3[0] BOOL ia31
£EESEDME T ARRAY[1..10] OF 3001 1= [2((al := TRUE)), E(0)1:

END_VAR

e When the internal member is of type FB, only input,

output, and input/output variables are

displayed; variables of other types are not displayed.

e Inthe table, when the data type is changed from non-array to array, the instance comment is

cleared.

e The maximum number of elements displayed for the array type member of a variable is 1000, and

the display range can be adjusted.

3. Comment display

On the initial value editing page, monitoring variable table page, ladder diagram, cursor hovering
display comment, and other functions involving the display of variable comments, the display of
comments is prioritized by the instance comment, and if the variable does not have an instance

comment, the type comment of the variable is displayed.

If the ladder diagram involves the display of the comments of array elements, the array comments
and element comments will be displayed together; however, the same rules of prioritization will be

used for the display.

For example, the following figure shows the comments of the array element data structure [1].a3[1].

L @ VAR ss BOOL

O O

Net comment

iadia3l

Struct [1].a3[1]
N T

55

L]

Instance comment:

-351-

{1



Programming Basics

¢ | @ x
Scope Name Address  Data type Initialization Persistent Constant  Network Publish Comment Attributes
1 @ var_cLoBa ARRAYSTRUCTURE ARRAY[1..10] OF DUT1 [2({(a1 := TRUE}), 8(0)] O O Default iLayerl El
Array element comment X
Expression Data type Comment A
= ARRAYSTRUCTURE ARRAY [1..10] OF DUT1 iLayert
= ARRAYSTRUCTURE[1] DUT1 i1

23001

BOOL
BOOL
ARRAY [0..10] OF BOOL
BOOL

ial
ia2
ia3
ia31

Due to existence of instance comment, the array comments and element comments defined in the
type are not displayed at this time, as shown in the following figure.

/i POU_2 ¢ DUT1 x
@ | @ x
o
MName Data type Initialization Comment  Attributes
- al BOOL tDUT1
2 a2 BOOL touT2
3 a3 ARRAY[D.. 10] OF BOOL tDUT3 E|
Array element comment >
Expression Data type Comment
=- a3 ARRAY [0..10] OF BOOL touUT3
a3[o] BOOL
a3[1] BOOL
a3[z] BOOL
a3[3] BOOL
a3[4] BOOL
Variable initial value setting
The following figure shows an initial value setting page.
- Scope Name  Address Data type Initialization ~ Persistent  Constant  Network Publish Comment  Attributes
ll % VAR  DUTS DUT_FirstLayer D | | Default
Initialization value X
Expression Init value Data type Comment
& = DUTS DUT FirstLayer
e A 11111 INT
B 2 INT
+- ARR1 ARRAY [1..3] OF INT

| Apply Value to Selected Lines

Values different from the default are displayed in bold letters.
ariables of FB not within InjOut are displayed in gray background.

Reset Selected Lines to Default Values

Cancel
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e Inthe table view of variable declaration, click a value in the "Initialization" column to directly edit

the initial value. You can also click the "..." icon to expand the menu and edit the value.
e When theinitial value setting is different from the default value, the initial value is displayed in
bold.

e Theinitial value setting page will display members of the variables layer by layer. The intermediate
variables cannot be set directly. Only the initial value of terminal variables can be set. Items in the
"Expression" column for which can set the initial value are displayed in bold.

e Members inside the function block that are not input or output variables are displayed in gray and
cannot be edited.

For example, the newVar member in FB2 is not an input or output variable.

POU_2 |2 puTi POU  [®# DUT Firstayer FB FB1 @ o2 {1 pou_s f¥] Pou_t Y] FB2 %

o * FUNCTION_BLOCK FB2
Scope Name Address  Data type Initialization Persistent  Constant  Network Publish Comment &
1 % var ARRAY[1..3] OFFB1  [(A:=111, B := 222, ARR2 := 666, ARR 1 := [111,222,333], 555 : = 444), 2(0)] 1 1 Default

When the newVar member of FB2 type is expanded, the initial value cannot be edited (with a gray

background).
Pou2 [ %g outi PO | % OUT Fretayer B L @ con2 W pous W) pout x W Fe2 .
k4 x FUNCTION_BLOCK POU_1 =
Scope  Name  Address Datatype Initialization Persistent Constant Network Publish Comment Attributes O
B2 [ o O  Defadt
Init value Data type Commen t
F82 D
ARRAY [1..5] OF FB1
Fo1
11 nr
m nr
¢ 0 nr
ArR2 665 nr
AR ARRAY [1..3] OF INT
b s nr
555 - nr
Var[2] FB1
newvar[s) P81
‘Apply Value to Selected Lines Reset Selected Lines to Default Values
Values different from the default are displayed in bold letters.
Variables of FB not within /0t are displayed in gray background,
el
NEREET

o Ifthereisan array in the expanded item, the maximum number of elements displayed in the array
is 1000. You can double-click the "Data type" cell in the row where the array is located to adjust the

display range.

Address information display of sub-elements in variable definition

The following figure shows an address display page.
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Identifier

An

) ot PROGRAM PLC_PRG
Scope MName Address Data type Initialization  Persistent  Constant  Network Publish Comment
L 4 ovar %MBG000000  ARRAY[D..Z] OF ARRAY[L.3] OF BYTE O ] Default
Address X
Expression Address Data type R
= PLC_PRG.newVar $MBE000000 ARRAY [0..2] OF ARRAY [1..3] OF BY
=/ PLC_PRG.newVar[0] *%MBE000000 ARRAY [1..3] OF BYTE
PLC_PRG.newVar[0][1] 2%MBE000000 BYTE
PLC_PRG.newvar[0] [2] FMBG000001 BYTE
PLC_PRG.newVar[0][3] %MBE000002 BYTE
= PLC_PRG.newVar[1] %MBE000003 ARRAY [1..3] OF BYTE
PLC_PRG.newVar[1][1] %MBE000003 BYTE
PLC_PRG.newVar[1][2] %MBE000004 BYTE
PLC_PRG.newvar[1][3] $MBE00000S BYTE
- | PLC_PRG.newVar[2] \ *%MBE00000G ARRAY [1..3] OF BYTE
PLC_PRG.newVar[2][1] %MBE00000G BYTE
3 PLC_PRG.newvar[2] [2] FMBG000007 BYTE
T PLC_PRG.newVar[2][3] %eMBEO0000S BYTE v| B
< >
Cancel

In the table view of variable declaration, click an item in the "Address" column. If the variable is a
block type that does not contain a function block (such as array, structure, union, or alias), a text
box is displayed after the click operation, which displays the address of the sub-element.

Enter the address in the "Address" column text box. "Read only" is displayed on the address display
page.

Modify the address. Then, the modification is synchronized to the variable address.

The maximum number of elements to be displayed (up to 1000 elements in the array, adjustable
display range).

identifier is the name of a variable. The variable naming conventions are as follows:

The name cannot contain spaces or special characters.
The name cannot contain predefined keywords.

The name is case-insensitive.

The name length is unlimited.

The name cannot be defined repeatedly.

Alocal variable name can be the same as a global variable name. By default, the local variable is used

and can indicate a global variable. A specific variable can also be indicated by a full path variable

name. Example: local variable iVar: = 1; global variable .ivar: = 2; full path variable globlistl.ivar: = 3.

Consider naming suggestions when you name a variable. For example, a variable name must

accurately indicate the meaning and data type of the variable, and the Hungarian notation (variable

name = attribute + type + object description) is recommended.

AT address

An AT address is a direct address. For details, see “5.2.1 Syntax” on page 346.
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Data type

Data types are classified into standard data type and user-defined data type.

1. Standard data type
Standard data types are classified into boolean, integer, floating point, string, and time.

Type Keyword Range Memory Usage
Boolean BOOL TRUE, FALSE, 0, and 1 8-bit
. TRUE, FALSE, 0, and 1, only used in
Bit type bit ’ » 5, and 2, only usedi 1-bit
structures or function blocks
Byte 0to0 255 8-bit
WORD 0to 65535 16-bit
DWORD 0 to 4294967295 32-bit
LWORD 0to2%-1 64-bit
SINT -128 to +127 8-bit
USINT 0to 255 8-bit
Integer
INT -32768 to +32767 16-bit
UINT 0to 65535 16-bit
DINT -2147483648 to +2147483647 32-bit
UDINT 0 to 4294967295 32-bit
LINT 28 to+2%-1 64-bit
ULINT 0to2%-1 64-bit
. REAL 1.401e-45 to 3.403e+38 32-bit
Floating 2.2250738585072014e to 308
. . eto -
oint LREAL -bi
P 1.7976931348623158e+308 64-bit
Only ASCII characters are supported.
Chinese characters are not supported.
By default, the maximum length is 80
characters. The part exceeding the Strings are stored in the ASCII
STRING maximum length is truncated. The format. The terminator is stored
maximum character length can be as one byte.
declared, for example, str:STRING(35):
='This is a String'. A string function
String supports up to 255 characters.
Only Unicode characters (including
Chinese characters) are supported. By
default, the maximum length is 80 . .
. Strings are stored in the
characters. The part exceeding the . .
WSTRING ) ) Unicode format. The terminator
maximum length is truncated. The .
. is stored as two bytes.
maximum character length can be
declared, for example, wstr:WSTRING
(35):="This is a WString";.
TIME Time constant, such as day, hour, 32-bit, processed according to
minute, second, and millisecond double-word internally
>-bi -
TIME_OF_DAY(TOD) | Time constant within one day 3 bn,pmxe§edacawdmgto
double-word internally
Time
DATE Date constant, starting from January | 32-bit, processed according to
1,1970 double-word internally
Date and time constant, starting from | 32-bit, processed according to
DATE_ADN_TIME(DT) .
January 1, 1970 double-word internally

2. User-defined data type
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User-defined data types include array, structure, enumeration, union, alias, subset, reference, and
pointer. In programming software InoProShop of medium-sized PLCs, right-click an application and
choose "Add Object" > "DUT" from the shortcut menu to add the following four user-defined data
types: structure, enumeration, union, and alias.

Array
Syntax: <Array_Name>:ARRAY [<[l1>..<ull><l[2>..<ul2><l[3>..<ul3>] OF <elem. Type>

11, 12, and I3 define the lower limit of the area, whereas ull, ul2, and ul3 define the upper limit. The
numeric value must be an integer. "elem. Type" indicates the data type of each array element.

Initialization and example

Card_game: ARRAY [1..13, 1..4] OF INT;

arrl : ARRAY [1..5] OF INT :=[1,2,3,4,5];

arr2 : ARRAY [1..2,3..4] OF INT := [1,3(7)]; (*array value 1,7,7,7%)

arr3: ARRAY [1..2,2..3,3..4] OF INT :=[2(0),4(4),2,3]; (*array value 0,0,4,4,4,4,2,3%)
arrl : ARRAY [1..10] OF INT :=[1,2]; (*Array initialization. Uninitialized elements adopt the default value
0%)

Example of array structure initialization

Structure definition:

TYPE STRUCT1

STRUCT

plint;

p2:int;

p3:dword;

END_STRUCT

END_TYPE

Array structure initialization:

arrl:ARRAY[1..3] OF STRUCT1:= [(p1:=1,p2:=10,p3:=4723),(p1:=2,p2:=0,p3:=299),(p1:=14,p2:=5,p3:=112)];
Syntax of access union elements:

<Array-Name>[Index1,Index2].

Example:

Card_game [9,2]

Structure

Syntax:

TYPE <structurename> | EXTENDS DUTTYPE:

STRUCT

<declaration of variables 1>
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<declaration of variables n>
END_STRUCT
END_TYPE

<structurename=> is a type and can be used as a data type. EXTENDS DUTTYPE is optional and indicates

inheritance from the members of DUTTYPE. Variables of the structure name type can be used to access

the members of DUTTYPE. DUTTYPE is of the structure, union, or alias type.

Initialization and example

Polygonline structure definition:

TYPE Polygonline:

STRUCT
Start:ARRAY [1..2] OF INT;
Point1:ARRAY [1..2] OF INT;
Point2:ARRAY [1..2] OF INT;
Point3:ARRAY [1..2] OF INT;
Point4:ARRAY [1..2] OF INT;
End:ARRAY [1..2] OF INT;

END_STRUCT

END_TYPE

Initialization:

Poly_1:polygonline := ( Start:=[3,3], Point1:=[5,2], Point2:=[7,3], Point3:=[8,5], Point4:=[5,7], End:= [3,5]);

Syntax of access structure elements:
<structurename>.<variable>
Example:

Poly_1.Start

Enumeration

An enumerated value consists of several constants.

Syntax:

TYPE <identifier>:(<enum_0> ,<enum_1>, ...,<enum_n>) |<base data type>;

END_TYPE

identifier: user-defined enumeration type; enum_n: constant value of the enumeration type. Each

constant can declare its value. If no value is declared, the default value is used. The data type of

enumerated constants is base data type. The value may not be declared and is an integer by default.
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Note

When an enumeration variable exists in multiple libraries, you need to add the library name prefix; otherwise, an er-
ror is reported during compilation.

Union
Syntax:
TYPE <unionname>:UNION

<declaration of variables 1>

<declaration of variables n>
END_UNION
END_TYPE

<unionname> is a type and can be used as a data type. All variables of the union type share the same
storage location and are allocated with space same as that of the variable that occupies the largest
space.

Example

TYPE unionl: UNION

a: LREAL;

b: LINT;

END_UNION

END_TYPE

Syntax of access array elements:

< unionname >.<variable>

Example

unionl.a

Alias

A data type can be expressed by an alias.
Syntax:

TYPE <aliasname>:basetype END_TYPE

"aliasname" indicates the alias type and is used as a data type. "basetype" is a standard or user-
defined data type.

Example
TYPE aliasl : ARRAY[0..200] of Byte; END_TYPE
The initialization and access mode are consistent with the basic type.

Subset
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The subset data type is a subset of the defined basic data type. A subset type can be added by adding a
DUT. A variable can be directly declared as a subset type.

Syntax of DUT objects:
TYPE <name>: <Inttype> (<ug>..<og>) END_TYPE;
name: valid IEC identifier.

Inttype: a data type, such as SINT, USINT, INT, UINT, DINT, UDINT, BYTE, WORD, and DWORD (LINT,
ULINT, and LWORD).

ug: a constant, which must be compatible with the basic type and sets the lower boundary of the range
types. The lower boundary itself is included in this range.

og: a constant, which must be compatible with the basic type and sets the upper boundary of the
range types. The upper boundary itself is included in this basic type.

Example of DUT object declaration
TYPE
SublInt : INT (-4095..4095);
END_TYPE
Example of direct variable declaration
VAR
i : INT (-4095..4095);
ui : UINT (0..10000);
END_VAR
Reference
Reference is the alias of an object. Operating references is equivalent to operating objects.
Syntax:
<identifier> : REFERENCE TO <data type>
identifier: reference identifier. data type: data type of the referenced object.
Example and initialization
ref_int: REFERENCE TO INT;
a:INT;
b :INT;
ref_int REF= a; (* ref_int references a *)
ref_int:=12; (*aissetto 12 %)
b:=ref_int*2; (*bissetto247)
ref_int REF=b; (* ref_int references b *)

ref_int:=a/2;(*bissetto6*)
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Note
The bit type cannot be referenced. That is, ref1:REFERENCE TO BIT cannot be defined.

Pointer

A pointer stores the address of an object and can point to any data type (except the bit type).
Syntax:

<identifier>: POINTER TO <data type>;

identifier: pointer identifier. data type: data type pointed to by a pointer.

Pointers are operated by using address operators. Address operators include ADR (variable address
acquisition) and » (value of a variable address).

Example and initialization

VAR
pt:POINTER TO INT; (* Declares the pointer pt of the INT type*)
var_intl:INT :=5;
var_int2:INT;

END_VAR

pt := ADR(var_intl); (* Allocates the address of the varintl variable to the pointer pt *)
var_int2:= pt?; (* Uses the * address operator to obtain the value of the pointer*)

pt*:=33; (*Assigns a value to the var_intl variable corresponding to the pointer®)

Initial value

By default, the initial value of a variable is 0. You can add user-defined initial values by using the
valuation operator ":=" during variable declaration. An initial value is a valid ST expression. An ST
expression consists of operators, operands, and a valuation expression. Operators mainly include
addition (+), subtraction (=), multiplication (*), and division (/). Operands mainly include constants,
variables, and functions. A valuation expression is the operator in the ST expression used to assign
values to variables. Therefore, constants, variables, or functions can be initialized. Ensure that the used
variables have been initialized.

Example:

VAR

varL:INT := 12; (* The initial value of the integer variable is 12*)

x:INT := 13 + 8; (*Defines the initial value of the constant expression®)

y ¢ INT :=x + fun(4); (*Includes function call in the initial value*)

z: POINTER TO INT := ADR(y); (*Initializes the pointer by using the address function ADR*)

END_VAR
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5.3.3

Note

o The global variable list (GVL) is initialized before POU local variables are defined.

« Ifthe default value is modified online, the pointer is not initialized during definition and still points to the
variable before online modification.

Variable Type

Variable types include local variable (VAR), input variable (VAR_INPUT), output variable (VAR_OUTPUT),
I/O variable (VAR_IN_OUT), global variable (VAR_GLOBAL), temporary variable (VAR_TEMP), static
variable (VAR_STAT), and configuration variable (VAR_CONFIG).

Declaration syntax of the variable type: <type_key> |attribute_key
variablel;

variable2;

END_VAR

type_key: type keyword, which may be VAR (local variable), VAR_INPUT (input variable), VAR_OUTPUT
(output variable), VAR_IN_OUT (I/O variable), VAR_GLOBAL (global variable), VAR_TEMP (temporary
variable), VAR_STAT (static variable), and VAR_CONFIG (configuration variable).

attribute_key: attribute keyword, which may be RETAIN, PERSISTENT, or CONSTANT. It defines the
range of a variable.

Note

« For details about the variables RETAIN and PERSISTENT, see “5.5.3 Persistent Variable Table” on page 372.
« For details about CONSTANT, see “5.4 Constants” on page 368.

Local variable (VAR)

The variables between VAR and END_VAR within POU are local variables and cannot be accessed
externally.

Valuation format:
Local variable:=Value
Example
VAR
iLocl:INT; (* Local variable*)

END_VAR

Input variable (VAR_INPUT)

The variables between VAR_INPUT and END_VAR within POU are input variables and assigned values in
the call location.
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POU call format:
Local variable:=Value input by the caller
Example
VAR_INPUT
ilnL:INT; (* Input variable*)

END_VAR

Note
Input variables can be modified within POU, even when the CONSTANT attribute is added.

Output variable (VAR_OUTPUT)

The variables between VAR_OUTPUT and END_VAR within POU are output variables. Output variables
can be returned to the caller during the call process for further processing.

POU call format:
Output variable=>variable of the caller-matched type
Example
VAR_OUTPUT
iOutl:INT; (* Output variable®)

END_VAR

Note

e For FUNCTION and METHOD, return values and output variables are supported, but a caller needs to be
allocated for receiving the variables during the call process. Example: fun(ilnl := 1,iln2 := 2, iOutl => iLoc1, iOut2
=>ilLoc2);

« The output variables of function blocks can be assigned to the caller after the call process.

1/0 variable (VAR_IN_OUT)

The variables between VAR_IN_OUT and END_VAR within POU are I/O variables. I/0 variables can be
transferred to the called POU and modified within the called POU. In the actual situation, the variables
transferred to the called POU are referenced by the caller.

Example
VAR_IN_OUT
ilnOutl:INT; (* 1/O variable*)

END_VAR
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Note

o Asthe variables transferred to the called POU are referenced by the caller, the 1/0 variables in function block
instances cannot be accessed directly. That is, <FBinstance>.<InOutVariable> cannot be used directly. The
reason is that input variables are referenced by the caller and have been changed.

« /O variables cannot be constants or direct variables of the bit type, such as xBit0 AT %I2.0:BOOL. Add the
CONSTANT attribute (VAR_IN_OUT CONSTANT) to declare I/0O variables. To use direct variables of the bit type,
you need to add an intermediate variable as an I/O variable and assign the value of the intermediate variable to
the direct variable of the bit type.

Example of a direct variable of the bit type:
VAR_GLOBAL
xBit0 AT %MX0.1 : BOOL;(*Declare a direct variable of the bit type*)
xTemp : BOOL; (*Intermediate variable*)
END_VAR
//Function block with an I/0O variable (xInQut)
FUNCTION_BLOCK FB_Test
VAR_INPUT
xIn : BOOL;
END_VAR
VAR_IN_OUT
xInOut : BOOL;
END_VAR
IF xIn THEN
xInOut := TRUE;
END_IF
//Call the function block in the program.
PROGRAM Main
VAR
xIn: BOOL;
I11: FB_Test;
12 : FB_Test;
END_VAR
//A compiling error is returned when a direct address variable of the bit type is used.
//11(xIn:=xIn, xInOut:=xBit0);

//Use the intermediate variable xTemp to transfer the value of xBit0 to the function block and assign
the value of the intermediate variable to xBit0.
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xTemp := xBit0;
12(xIn:=xIn, xInOut:=xTemp);
xBit0 := xTemp;

I/O constants (VAR_IN_OUT CONSTANT) are read-only. Input variables can be modified in the current
version, even when the constant attribute is added. Therefore, the variable attribute can be changed to
non-modifiable by using an 1/0 constant.

I/O constant example:
PROGRAM PLC_PRG
VAR
sVarFits : STRING(16);
sValFits : STRING(16) := '1234567890123456";
iVar: DWORD;
END_VAR
POU(sReadWrite:='1234567890123456', scReadOnly:='1234567890123456', iVarReadWrite:=iVar);
//POU(sReadWrite:=sVarFits, scReadOnly:=sVarFits, iVarReadWrite:=iVar);
//POU(sReadWrite:=sValFits, scReadOnly:=sValFits, iVarReadWrite:=iVar);

//POU(sReadWrite:=sVarFits, scReadOnly:='23', iVarReadWrite:=iVar);

FUNCTION POU : BOOL
VAR_IN_OUT
sReadWrite : STRING(16); (* The string can be read and written within the POU *)
iVarReadWrite : DWORD; (*The variable can be read and written within the POU*)
END_VAR
VAR_IN_OUT CONSTANT
scReadOnly : STRING(16); (*The string is read-only within the POU*)
END_VAR
sReadWrite := 'string_from_POU";

iVarinPOU := STRING_TO_DWORD(scReadOnly);

Global variable (VAR_GLOBAL)

The variables between VAR_GLOBAL and END_VAR are global variables. Common variables, constants,
and reserved variables can be declared as global variables. In the AM600 programming software
InoProShop, right-click an application and choose "Add Object" > "Add Global Variable List" from the
shortcut menu to add a global variable list, and add global variables to the list.

Example
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VAR_GLOBAL
iGlobVarl:INT; (* Global variable*)

END_VAR

Note

« Ifalocal variable has the same name as a global variable, the local variable is operated when an operation is
performed on the variable name. You can add the global range operator (.) before the variable name to operate
the global variable, such as ". iGlobVarl".

« Global variables are always initialized before local variables.

Temporary variable (VAR_TEMP)

The variables between VAR_TEMP and END_VAR are temporary variables, which are initialized when
being called.

Example
VAR_TEMP
iTempl:INT; (*Temporary variable*)

END_VAR

Note

« Temporary variables are declared only in programs and function blocks.
« Temporary variables are used only in declared programs or function blocks.

Static variable (VAR_STAT)

The variables between VAR_STAT and END_VAR are static variables. Static variables are initialized
when being called for the first time. The variable values are returned after the POU is called each time.

Example
VAR_STAT
iStatl:INT; (*Static variable*)

END_VAR

Note

o Static variables are declared only in function blocks, functions, and methods, but cannot be declared in
programs.

o Static variables are used only in the declared POU.

Configuration variable (VAR_CONFIG)

The variables between VAR_CONFIG and END_VAR are configuration variables. Configuration variables
are direct variables that are mapped to the direct variables with indefinite addresses in function

blocks. A variable with an indefinite address can be defined in a function block. The indefinite address
(arbitrary address) is indicated by "*". Add a configuration variable list (by adding a global variable list)
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to add the variables with indefinite addresses in all the function block instances to the configuration
variable list, which defines all the indefinite addresses. This allows you to manage the variables with
indefinite addresses in all the function blocks.

Syntax for variables with indefinite addresses in function blocks:
<identifier> AT %<I|Q|M>*: <data type>
Addresses are finally defined in the variable configuration of the global variable list.
Example
FUNCTION_BLOCK locio
VAR
xLocIn AT %I*: BOOL := TRUE;
xLocOut AT %Q*: BOOL;
END_VAR
Two I/0 variables, a local input variable (%1*), and a local output variable (%Q*) are defined.

A global variable list (GVL) is added. The specific addresses declared by instance variables are entered
between the keywords VAR_CONFIG and END_VAR. The instance variables include the complete
instance path of the POU. The specific addresses correspond to indefinite addresses (%I* and %Q*) in
function blocks. The data type must be consistent with that declared by function blocks.

Syntax of configuration variables:

<instance variable path> AT %<I|Q|M><location> : <data type>;.
Example

PROGRAM PLC_PRG

VAR

locioVarl: locio;

locioVar2: locio;

END_VAR

VAR_CONFIG (*Correct variable configuration table*)
PLC_PRG.locioVarl.xLocln AT %IX1.0 : BOOL;
PLC_PRG.locioVarl.xLocOut AT %QX0.0 : BOOL;
PLC_PRG.locioVar2.xLocIn AT %IX1.0 : BOOL;
PLC_PRG.locioVar2.xLocOut AT %QX0.3 : BOOL;

END_VAR
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5.3.4

Note

« Configuration variables are not required in normal cases. The reason is that for I/O address input and output,
variables can be mapped to 1/0 addresses by using an input assistant or directly entering the instance variable
path on the 1/0 mapping page of the corresponding module.

« Configuration variables are mapped to variables with indefinite addresses in function blocks or programs.

« Acompiling error is returned when only variables with indefinite addresses or configuration variables exist. The
two types of variables must be used in combination.

Variable Import and Export

Variables can be imported and exported from/to an XLS worksheet (.xls) in the format of an Excel file.
You can add, delete, or edit variables and then import the settings to the InoProShop programming
software.

See the following figure.

Scope Name Address Data type Initialization  Persistent  Constant  Network Publish Comment  Attributes
@ VAR_GLOBAL RETAIN PERSISTENT  A_O BOOL O Default TEa

@ VAR_GLOBAL CONSTANT Al NT O Default

@ VAR_GLOBAL A2 BYTE O O Default

@ var_GLoBaL A3 WORD 100 1 1 Default

@ var_cLoBAL A4 DWORD [l [l Default AAA
@ vaR_GLOBAL A_S ARRAY[D..5] OF REAL O O Default

@ VAR_GLOBAL RETAINPERSISTENT  A_6 BYTE O Default

@ VAR_GLOBAL CONSTANT A7 WORD 1 Default

@ var_cloBaL A_B DWORD 200 O O Default

@ vaR_GLOBAL A9 ARRAY[0..5] OF REAL [} O Default TEa

Add some variables to the variable table. Right-click and select Excel or CSV as the export format. CSV
files are plain text files, whereas Excel files contain format information. CSV files are small, so they are
easy to create, distribute, and read, suitable for storing structured information. CSV files are opened in
Excel by default in the Windows operating system. They are text files in essence. There is no difference
between the Excel and CSV formats in terms of variable editing.

Open the exported file, edit it (add new variables A_6, A_7, A_8, and A_9), and then import it to the
variable table. The following figure shows the effect.

Type Name Address DataType InitValue Comment Attribute
VAR_GLOBAL RETAIN PERSISTENT A0 BOOL "TEA
VAR_GLOBAL CONSTANT A1 INT

VAR_GLOBAL A2 BYTE

VAR_GLOBAL A3 WORD 100
VAR_GLOBAL A4 DWORD

VAR_GLOBAL A D ARRAY [0..9] OF REAL

VAR_GLOBAL RETAIN PERSISTENT A B BYTE

VAR_GLOBAL CONSTANT AT WORD

VAR_GLOBAL A8 DWORD 200
VAR_GLOBAL A9 ARRAY [0..9] OF REAL "TEB

-367-



Programming Basics

Scope

@ var_cLoBAL
@ vaR_GLOBAL
@ VAR_GLOBAL
@ var_cLoBAL

@ vAR_GLOBAL
@ VAR_GLOBAL

5.4 Constants

ﬂ VAR_GLOBAL RETAIN PERSISTENT
@ VAR_GLOBAL CONSTANT

@ VAR_GLOBAL RETAIN PERSISTENT
H VAR_GLOBAL CONSTANT

Mame Address Data type Initialization

AD BOOL
Al i ]
A2 BYTE [l
A3 WORD 100 O
A4 DWORD O
AS ARRAY[0..5] OF REAL O
AE BYTE
AT WORD [l
A8 DWORD 200 O
A9 ARRAY[0..5] OF REAL O

Persistent

Constant  Network Publish Comment  Attributes

O Default T8

Default

[l Default

O Default

O Default ABA
O Default

O Default

Default

O Default

O Default T8

In PLC programming, constants are parameters with unchanged values, such as timer time and

conversion ratio.

Constant declaration syntax:

VAR CONSTANT

<identifier>:<type> := <initialization>;

END_VAR

Example

VAR CONSTANT
c_iConl:INT:=12;

END_VAR

CoDeSys supports constants of multiple data types, such as boolean, integer, time, and string. The

following table lists specific constants.

function blocks (direct addresses of the boolean
type).

Type Description Example
The optional values are "TRUE" and "FALSE" (or 1
Boolean and 0). 1 indicates "TRUE", and 0 indicates TRUE, FALSE, and 1
"FALSE".
Similar to the boolean type, the bit type is used
. ly in struct ber of ied bit
Bit type only in structures (number of occupied bits) or TRUE, FALSE, and 0

Integer

Integer constants support values in the binary,
decimal, octal, and hexadecimal formats. If an
integer value is not in the decimal format, add the
format number and the # symbol before the value.
10 to 15 in the decimal format are indicated by A
to F in the hexadecimal format.

Decimal format: 66

Binary format: 2#101

Octal format: 8#72
Hexadecimal format: 16#3A

Type constants:

INT#22
BYTE#204
7.4
. . Floating point constants are expressed by decimal
Floating point S . 2.3e+9
numbers and exponents in scientific notation.
REAL#3.12
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5.5

5.5.1

Type Description Example
An ASCII string constant is located between two
single quotation marks and can include spaces Example of $ used as an escape
and special characters. A character is expressed by | character:
a byte. Only ASCII characters are supported. '$30': 0, character 0, ASCII character
ASClI string Chinese characters are not supported. By default, corresponding to 30 in the

the maximum length is 80 characters. The part
exceeding the maximum length is truncated. The
maximum character length can be declared, for
example, str:STRING(35):='This is a String'. A string
function supports up to 255 characters.

hexadecimal format
$$:$, US dollar character

§':', single quotation mark

Unicode string

A Unicode string constant is located between two
double quotation marks. A character occupies two
bytes. Only Unicode characters (including Chinese
characters) are supported. By default, the
maximum length is 80 characters. The part
exceeding the maximum length is truncated. The
maximum character length can be declared, for
example, wstr:WSTRING(35):="This is a WString";.

"Unicode string"

Time constants are generally used by time-related
operations and consist of "T#" (or "t#") and a time

i t#12h34m15s;
Time value, in the units of days (d), hours (h), minutes mi>s;
(m), seconds (s), and milliseconds (ms).
Time Time range within a day; syntax: TOD#time value. | TOD#15:36:30.123
Date Starting from January 1, 1970; syntax: d#date. d#2015-02-12

Date and time

Date constants and time constants are collectively
called date and time constant,

which starts from January 1, 1970; syntax: dt#date.

dt#2004-03-29-11:00:00

Note

Constants not of the BOOL, BIT, and string types are indicated in the format "keyword#constant value".

Persistent Variable

Overview

ACaution

The persistent variable is only supported in the editor 3.5.11.71 and later versions. In the toolbar, choose "Project" >
"Project Settings". In "Project Settings" dialog box displayed, view the editor version on the "Editing Options" page.

The original value of the persistent variable is retained upon PLC power failure or after the program is

downloaded. This variable is used to define important parameters in the project to prevent the loss of

important parameters due to sudden power failure of the PLC or program download.
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5.5.2

Variable Definition

Define variables

The persistent variable can be defined in Global Variable List (GVL), Program (PRG), Function Block

(FB), and Function (FUN, static variables only), but not in Method (METH), Property (Prop), Structure
(STRUCT), Unions (Union), Enumeration (Enum), and Alias (Alias), which can be defined by both table

and text. The following takes the definition in Program (PRG) as an example.

e Table view

In the table on the programming page of "PLC_PRG(PRG)", select the box next to a variable under

"Persistent” to define the variable as a persistent variable.

Devices -~ 0 x

=3 aca0.profect
= Device (ac702)
@ Device Diagnose
3 Network Configuration
=&l pLE Logic
=i} Application
i) Library Manager
PLC_PRG (PRG)
=-[&8 Task Configuration
=g MainTask
& rLc_rre
1= ResourcesList
H Localisio (Localtighspeedio)
[®¥] MoDBUS_TCP (ModbusTCP Device)
A SoftiMotion General Axis Pool

o Textview

PLC_PRG x

X

PROGRAM PLC_PRG

1

Scope Name
@ VARRETAINPERSISTENT  mewVar
@ VAR newVar:

Address  Datatype Initialization Persistent Constant  Network Publish Comment Attributes

BOOL
1 BOOL

L1

O

O
O

Default
Default

In the text on the programming page of "PLC_PRG(PRG)", add the keywords "RETAIN PERSISTENT"
or "PERSISTENT RETAIN" to define the variable as a persistent variable.

Variable type

100% [ &

Persistent variables can be set as local variables, input variables, output variables, and static variables,

but cannot be set as I/O variables, temporary variables, constants, and configuration variables.

As an example, to set the variable type in a table in the program (PRG), double-click the "Scope"

column corresponding to the variable row, and then set the supported variable types on the page

displayed.
4 X PROGRAM PLC_PRG
Scope Name Address Datatype Initislization Persistent Constant  Network Publish Comment Atributes
1| #[VARRETAINPERSISTENT | newvar BOOL O Default
[m] O Defaut

cope

[#] Local Variable

™ Input and output Variable
bl

T Temporary Variable

| Scope BOOL
|

Variable type

Persistent variables can be defined as any types other than pointers, references, and function blocks

(FB), including nested pointers, nested references, and nested function blocks.
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Variable mapping address

After a variable is defined as a persistent variable, an address mapped to the M area is automatically
generated after compilation, which can be manually edited.

1 % VARRETAINPERSISTENT |mewVar | “%MB131072 | BOOL

@ VAR newVarl W BooL

PLC_PRG X
1 PROGRAM PLC_FRG
VAR RETAIN PERSISTENT
END VAR
e ~
€ newvarl: BOOL;
7 | END VAR

ACaution

Persistent variables can only be set with addresses in the M area. Addresses in | and Q areas are not supported.

Besides, if the target node "PersistentVars" does not exist in the original device tree, then the target
node "PersistentVars" is generated. If the target node "PersistentVars" exists in the original device tree,
the internal persistent variable is updated and all persistent variables in the project are added to the
object view.

Devices ~ I X PLC_PRG x

=2 acA00.profect +# Refresh [ijf Saved Areas (i) Reset Values (% Repair Conflict Address

=il Device (ac702)
When variable's structures changed, Generate Code to ensure address allocateright! | Generate Code

@ Device Diagnose

% Metwork Configuration
& Eg PLC Logic
=} Application
M) Uibrary Manager
PLC_PRG (PRG)
=-[#4 Task Configuration
=¥ MainTask

& PLC_PRG
T PersistentVars

[ Resourees List

H LocaHsIo {LocalHighspeedIc)
[®] MODBUS_TCP (ModbusTCP Device)
'3 SoftMotion General Auis Poal

Name Address Type  Initialization Comment

ﬂ PLC_PRG.new\/ar %MB131072 BOOL

Variable response action

The following table lists response actions of different persistent variables upon execution reset and
power failure.

VAR PERSISTENT RETAIN or

Original value retained

modification retained

Action VAR VAR RETAIN PERSISTENT VARRETAIN
Power failure Initialization Original value retained Original value retained
Hot reset Initialization Original value retained Original value retained
Cold reset Initialization Original value retained Initialization
Initial value reset | Initialization Initialization Initialization
Z;oir:fg q Initialization Original value retained Initialization
Online Original value

Original value retained
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5.5.3

Note

« Both RETAIN and PERSISTENT RETAIN are retain variables, but their retain characteristics are different.

o Thedirect variables mapped to the %M address can be declared as persistent variables, whereas the direct
variables mapped to %l and %Q cannot be declared as persistent variables.

Persistent Variable Table

If a persistent variable is defined in the project, a persistent variable table must be generated;
otherwise, the defined variable does not have the persistent function. The persistent variable table can
be generated in the following two ways:

e Manually add: Right-click "Application". In the shortcut menu displayed, choose "Add Object" >
"Persistent Variables" to add a persistent variable table.

e Automatically add: When a persistent variable is declared, the persistent variable table will be
created automatically during compilation.

The persistent variable table has two modes: legacy mode and standard mode (recommended). The
legacy mode is the old mode, and the specific use remains unchanged from the original. The persistent
variable table in standard mode is shown below:

+# Refresh [If Saved Areas (&) Reset Values Gk Repair Conflict Address

When variable's structures changed, Generate Code to ensure address allocate right! Generate Code
MName Address Type Initiali... Comment persDatal persData2
“. PLC_PRG.persData %MB131072 INT INT#1 1 2
“ PLC_PRG.persData2  %MB131176 STRIMG "BEA" '1222° 2227
@ PLC_PRGpersData3  %MB131074  BOOL FALSE
“ PLC_PRG.persDatad  %MB131257 WORD 2555 4555
= “ PLC_PRG.persDatas %MB131076 ARRAY [1..100] OF BOOL
@ PLC_PRG.persDat.. 3%MB131076 BOOL WWE TRUE
@ PLC_PRG.persDat... %MB131077 BOOL FALSE TRUE
@ PLC_PRG.persDat.. %:MB131078 BOOL TRUE TRUE
@ PLC_PRG.persDat... %MB131079 BOOL TRUE TRUE
@ PLC_PRG.persDat.. %MB131080 BOOL FALSE TRUE
@ PLC_PRG.persDat... %MB131081 BOOL FALSE TRUE
@ PLC_PRG.persDat... %MB131082 BOOL FALSE TRUE
@ PLC_PRG.persDat.. %:MB131083 BOOL TRUE TRUE
@ PLC_PRG.persDat... %MB131084 BOOL TRUE TRUE
@ PLC_PRG.persDat.. %MB131085 BOOL FALSE
& PLC_PRG.persDat.. %MBE131086  BOOL TRUE E:

The following table lists options in the toolbar.
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5.54

Option Function Description
Add persistent variables of an external project to
the persistent variable table and assign addresses
to persistent variables that have not been assigned
Refresh with addresses. }

Refresh variable recipe data structures.

Detect address legitimacy of all persistent
variables.

Saved Areas

Enable mode switching and standard mode storage
area address range settings.

For area address range settings, see “
Address area setting” on page 377

Reset Values

Clear the data in the device memory for persistent
variables in the online state.

Repair Conflict

Address

Reallocate addresses for persistent variables with
conflict addresses.

The following describes relevant list items:

Item Function Attribute
Name Display the source and variable name of the persistent variable. Not editable
Address Display the address of the persistent variable. Editable
Type Display the type of the persistent variable. Not editable
Display the initial value of the persistent variable upon declaration.
In the "Initialization" column, when the menu command "current value
Initialization > initial value" is executed, the online value of the persistent variable is | Not editable
written to the "Initialization" column and synchronized to the
persistent variable declaration in the project.
Comment Display the comments of the persistent variable. Not editable
) Display and save the recipe value of the persistent variable.
Recipe Editable

Added as required.

Persistent Rules

ACaution

These rules are supported in the firmware of AC700/AC800 1.26.14.0 and later versions, and firmware of AM400/
AM600 1.40.8.0 and later versions.

The rules for the variable value when the attribute related to the persistent variables is changed are as

follows:

e The value of the persistent variable will be initialized to the initial value when the variable name is

changed.

e The original value of the persistent variable will be retained when the variable address, initial value,

comment, variable type, and attributes are changed.

e Variable type changes include changes to the variable type name, variable type member, and

variable type member type.
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= The value of the persistent variable will be initialized to the initial value when the type name of
the persistent variable is changed.

Note

If you modify the type name of the FB function block without changing the FB function block member name, type,
and instance object name, the original value of the FB member variable will be retained.

= When the type name of the persistent variable is not changed but its type member is changed:

— Structure/function block: The original values of the unchanged members will be retained,
and the values of the changed members will be initialized to their initial values.

— Union/enumeration: The value will be initialized to its initial value when its type size
decreases.

_ Array: The values of array variables will be initialized to their initial values when their base
type is changed (when the base type of an array type variable is a structure and only
structure members are added or deleted, the original values of unchanged structure
members will be retained); when the base type of an array type variable is unchanged, the
original values of the elements with the same index will be retained.

e When the copy data caused by the persistent variable exceeds 200000 lines of code, it will cause the
value of the copied persistent variable to be initialized to the initial value.

5.5.5 Persistent Mode

Mode comparison

To maintain the compatibility of the project with the software version, the old editing mode of the
persistent variable, that is, legacy mode, is retained in the project.

When an old project that contains "persistent variables" is opened, the system can still display and edit
the project according to the legacy mode; if the original project does not have "persistent variables",
the newly created persistent variables will follow the "standard mode".

At present, the persistent variables support standard mode and legacy mode (old mode), and the
differences between the two are shown in the table below:

Option Standard Mode Legacy Mode (Old Mode)

All from variables with "Persistent Retain"
attribute outside the persistent variable
table or assigned to the M-area persistent
area.

Variables and variables with "Persistent
Retain" attribute outside the table are
defined inside the persistent variable table.

Data source

Address mapping All variables need to be strongly correlated | The variables do not need to be strongly

to the persistent area of the M area. correlated to the persistent area.
Variables are mapped by address, so Accidental operations may cause data loss
Intermediate insertion | insertion or deletion of a variable has no (such as clearing all data, PLC device
or deletion of variables | effect on the saved values of other update, and compilation option
variables. modification).
Recipe function The recipe function is built-in. Only external recipe function can be used.
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Note

In the simulation mode, if the persistent variables are in the standard mode, the variable value will be initialized
after the "cold reset" command is executed.

Switch from legacy mode to standard mode

On the "Persistent Areas" tab page in the toolbar, you can switch the mode for persistent variables.

The following figure shows a mode switching page.

Persistent Areas =

(@) Standard Mode () Legacy Moda

Start Address: End Address:

9B D WME 491519

The persistent variable area of the device is (WMB0—

%B491519)
For Exemple: When the start address equals 1000,
The addre=s between %MBO-%MBI9Y9 is not persistently saved,

The address starting %ME1000 i= persistently saved

address duplication detection

Cancel Mode Comparasion

When the mode is changed from "Legacy Mode" to "Standard Mode", user-defined persistent variables
in the legacy mode will be saved to the newly generated GVL program. When you compile the program
again or click "Refresh", the system adds the persistent variables in GVL to the data table of the
standard mode and assigns addresses for the variables.

Note

If the mode is switched to "Legacy Mode" again, the original data remains unchanged. However, the newly gener-
ated GVL program is not deleted. Therefore, when the mode is switched to "Legacy Mode" again, you need to delete
the newly generated GVL program manually.

Mode compatibility

For the persistent modes, the compatibility of the PLC firmware and project versions is as follows:

1. If the PLC supports persistent mode switching, after the project is downloaded, the persistent mode
of the PLC is automatically changed to that set in the project.

Note

If the project version does not match the PLC mode, the PLC automatically switches the persistent mode when the
project is downloaded for the first time, which may result in undesired data.

The following table lists PLC firmware versions supporting the persistent mode.
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5.5.6

PLC Model Version Restriction
AM600 1.24.20.0 (included) and later versions
AM401 21.24.20.0 (included) and later versions
AM402 41.24.20.0 (included) and later versions
AM403 81.24.20.0 (included) and later versions
AP700 1.13.30.0 (included) and later versions
AC810/AC801/AC802 1.13.30.0 (included) and later versions

2. If the PLC does not support persistent mode switching, you need to upgrade the PLC firmware or
switch the project persistent mode to the legacy mode.
Jump to the mode switching page: Enter the persistent variable table and open the mode switching

page.

Address Assignment

If a persistent variable is defined in the user program but is not assigned with an address, the system
will automatically assign an address to the variable by clicking "Compile" in the toolbar or "Refresh"

on the persistent page in the standard mode.

Considering the user's Modbus address usage range, the initial address assignment will avoid its
regular usage area (%MBO0 to %MB131071) and start from %MB131072. Only when the end address is
used up or no more address can be assigned to the variable, then the address will be assigned from
the %MBO to %MB131071 range from the start.

Start | %6MB131072
e

I .
point
.| Buffering area assigned
" in the second page

For example, the maximum address available is %MB50000, and you want to assign an address for Var,

a Real type variable:

Since the space size of Real type variable is 4 bytes, the start address is calculated as follows. First
select the address "%MB131072" as the start address from the range of "%MB131072 to %MB50000",
and then detect the conflict with the existing assigned addresses. If an address conflict occurs, the
address is discarded, the address is recalculated from the next available address, and the test is
performed again until no address conflict occurs. If a complete area cannot be found in the range "%
MB131072 to %MB50000" to save the variable, then start searching in the range of "%MBO0 to %
MB1310721" and select "%MBO0" as the start address. Perform address conflict detection in the same
way, until the legitimate address is found.

For address assignment of variables, there are several data types that need to satisfy the four-byte
alignment principle, which means that the initial address of the variable is divisible by four. Variable

types include:

e User-defined data structures.
e Enumeration type.
e Real or LReal type.
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o Array types where the base type data is an array of the above three types.
Address area setting

The address assignment area is the M area of PLC, and the specific address range can be viewed and
set through the "Persistent Areas" option in the toolbar, as shown in the following figure.

Persistent Areas X

(®) Standard Mode () Lezacy Mode

Start Address: End Address:

HE D WME [491519

The persistent variable area of the device iz (WMBO—
%WB491519)

For Exemple: When the start address equals 1000,

The addre=s between WMBO-%MB999 is not persistently saved,
The addre=ss starting %MELO000 i= persistently saved

address duplication detection

Cancel Mode Comparasion

Address duplication check

In the standard mode, to ensure the correctness of the data saving of persistent variables, in principle,
each variable should correspond to a unique M-area address. By default, the system will perform
address duplication check for all persistent variables. When two or more variables have conflict
addresses, an error will be indicated in the output window.

Messages - Total 2 error(s), 0 warning(s), 10 message(s)
Build - |G3' 2 error(s) |® 0 warningis) |8 10 message(s) | > K

Description

------ Build started: Application: Device. Application -------

typify code ...
€ "data” address repeatition (repeat address range is: "%MB131074~%ME 131074)"
€ "dataz” address repeatition (repeat address range is: "%MB131076~%:MB131175)"

generate code...

If you want duplicated variable addresses, on the "Persistent Areas" tab page in the toolbar, deselect
"address duplication detection”, as shown in the following figure.
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Persistent Areas ¥
@ Standard Mode O Legacy Mode

Start Addvess: End Address:

WE D WE [5zazem0

The persistent variable area of the device is (WMBO—
HMB5242879)

For Example: When the start address equals 1000,

The addreoss between %MBO—%MBS99 is not persistently saved,
The address starting %¥ME1000 i= persistently saved

addrezz duplication detection

Cancel Mode Comparasion

Repair conflict addresses

When the persistent variable addresses are conflicting, you can manually modify the variable
addresses. Besides, you can also repair address conflict on the "Conflict Address Repair" tab page of
the toolbar.

The table in the preceding figure displays all variables with conflict addresses. Columns of the table
indicate the variable name, address, type, address range, and suggested address, respectively.

The suggested address is an address repair function for a single variable. To repair all addresses, you
can click "Repair All".

Delete variable addresses in batch

When you need to adjust the persistent area range or want to reassign all variable addresses because
there are too many conflict addresses, you can click "Clear All Variables Address" in the shortcut menu
to clear all variable addresses, and then assign addresses for all variables again through compilation.

Note

When the persistent variable data has been downloaded to the PLC, modification of the address of a persistent vari-
able that already exists in the PLC, either manually or through an operation such as address repair, can result in the
data saved at its original address not being used. Also, if data exists at the newly assigned address, that data will be
applied to the newly associated variable, and unforeseen problems may occur. To ensure the validity of subsequent
data, the initial value must be initialized.

Addresses needing adjustment are as follows:

e Array size change
VAR PERSISTENT RETAIN
datafrray AT 3MB131072 : ABRAY [l..100] COF INI;
data AT 3MX131272.0 : BOOL;
END VAR
The array variable "dataArray" has an initial range of 1 to 100 and is assigned the address %
MB131072. The bool type variable "data" is assigned the address %MX131272.0. The addresses of
the two variables are consecutive. When the range of the "dataArray" variable is adjusted to 1 to
200 because of practical needs, the start address is not changed.
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VAR PERSISTENT BETATN
datafrray AT 3MB131072 : ABRAY [1..200] OF INT:
data AT FMXI131272.0 : BOOL;

END VAR

At this time, the address range of the "dataArray" variable is %MB131072 to %MB131471, which is
duplicated with the address %MX131272 of the data variable.

o Data structure member change
Define the data structure variable "dataDUT", where the data structure of DUT is shown below:

IYFE DUT
STRUOCT
subDatal : INT;
VAR PERSISTENT BRETAIN subData? :WORD:
dataDUT AT :MB131072 : :-_-?.' SWDEEES:SIRINE:
dataBool AT FMX131158.0 : OOL; EN:‘_SIRUEI
END VAR END TYEE

Initially, the DUT contains three members with a start address of %MB131072. When subsequent
program adjustments are made and two member variables are added to the DUT data members,
the variable "dataDUT" actually takes up more space and conflicts with the address of the
subsequent dataBool variable.

IYFE LUT
[ [STRUCT
subDatal :INT;
subDatal :WORD;
subkDatad:5STRING;
subDatad :BOOL;
subDatas:BOOL;
END STRUCT
" END TYEE

5.5.7 Recipe Operations

Recipes can hold data for a set of variables and write values as persistent variables.

In the persistent standard mode, you can right-click a recipe entry in the persistent variable table to
perform operations such as "Add persistent data", "Delete persistent data", "Current Value ->
persistent data", "Persistent data -> current value", "Export the persistent data", and "Import the
persistent data".

Add a recipe

In the persistent variable table, select "Add persistent data" from the short-cut menu.
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Copy
Paste
Cut

Delete

Browse 3

| I Add persistent da'&:l |

Delete persistent data

Current value - initial value 41 MNew Persistent Data pd
Current value -> persistent data

Persistent data -= current value Name: persData2

Export the persistent data Copy from existing: | Create empty persistent data ~

Import the persistent data Cancel

Clear All Varisbles Address

e Function: This operation is used to add a new recipe column next to the last column of the
persistent variable table. In the "New Persistent Data" dialog box displayed, set a name for the new
recipe column or copy an existing name.

o Enabling condition: Persistent variable tables in the standard mode are available.

e Note: When you add a recipe for the first time, click "Refresh" first; otherwise, a dialog box is
displayed, prompting you to refresh the data.

Delete a recipe

In the persistent variable table, right-click a recipe and select "Delete persistent data" from the
shortcut menu displayed.

persDatal  persData2
1
TRUE

Copy
Paste

Cut

Delete
Browse +

Add persistent data

I Delete persistent data I

Current value -= initial value
Current value -= persistent data
Perzistent data -= current value
Export the persistent data
Impart the persistent data

Clear all Variables Address

e Function: This operation is used to delete the selected recipe.
o Enabling condition: Persistent variable tables in the standard mode are available and a recipe is
selected.
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Current value -> persistent data

In the persistent variable table, right-click a recipe and select "Current value -> persistent data" from
the shortcut menu displayed.

persDatal  persData2

! Copy
Paste
FALSE | cut
u
Delete
Browse b

Add persistent data
Delete persistent data

Current value - initial value

Current value -=> persistent data

Persiztent data -= current value
Export the persistent data
Impart the persistent data
Clear All Variables Address

e Function: This operation is used to save the online value of the persistent variable to the selected
recipe.

e Enabling condition: The project is logged in, persistent variable tables in the standard mode are
available, and a recipe is selected.

e Note: The data structure in the initial value column must be consistent with that in the recipe
column; otherwise, a dialog box is displayed, prompting you to refresh the data.

Persistent data -> current value

In the persistent variable table, right-click a recipe and select "Persistent data -> current value" from
the shortcut menu displayed.
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persDatal  persDatal

L Copy
TRUE Faste
Cut
Delete
Browse L4

Add persistent data
Delete persistent data
Current value -= initial value

Current value - persistent data

IF'El'sistent data -= current value

Export the persistent data
Impart the persistent data
Clear all Variables Address

e Function: This operation is used to write the recipe value of the persistent variable in the selected
recipe to the online value column.

e Enabling condition: The project is logged in, persistent variable tables in the standard mode are
available, and a recipe is selected.

o Note: The data structure in the initial value column must be consistent with that in the recipe
column; otherwise, a dialog box is displayed, prompting you to refresh the data.

Export the persistent data

In the persistent variable table, right-click a recipe and select "Export the persistent data" from the
shortcut menu displayed.
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persDatal  persDatal
1 )
Copy
TRUE
i
Sl Cut
P Delete
Browse
Add persistent data

Delete persistent data
Current value -= initial value
Current value - persistent data

Persistent data -» current value

Expart the persistent data

Impart the persistent data
Clear Al Variables Address

e Function: This operation is used to export the value of the selected recipe to a new file with the

suffix ".txtrecipe", and save this file to the specified position.

o Enabling condition: Persistent variable tables in the standard mode are available, and a recipe is

selected.

Import the persistent data

In the persistent variable table, right-click a recipe and select "Import the persistent data" from the

shortcut menu displayed.

persDatal  persData2
1 Copy
TRUE E Paste
ﬁ:| & cut
¥ Delete
Browse

Add persistent data

Delete persistent data

Current value -= initial value
Current value -=> persistent data
Persistent data -> current value

Export the persistent data

IImpn::nrt the persistent da13|

Clear all Variables Address
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e Function: This operation is used to import the recipe value in the selected file (with the suffix ".
txtrecipe") at the specified position to the column of the selected recipe.

e Enabling condition: Persistent variable tables in the standard mode are available, and a recipe is
selected.

e Note: Variables in the recipe to be imported must be in the persistent variable table; otherwise, a
mismatch prompt is displayed.

5.5.8 Description
Standard mode

In the standard mode, when the variable structure changes and the variable start address is %
MB131072 (Modbus common address range is %MBO0 to %MB131071), the system will save the existing
data of the original persistent variable and initialize new variables. Example:

Define the data structure persistent variable "dtData" as follows.

PERSISTEHT RETAIN
dtData AT 3ME13107Z : DUTData;
fHID

The data structure of the variable "dtData" is shown below.

TYPE [UTTData

STRUCT
perData:THT:
perDatal :BOOL;
perDataZ :WOBRD;

EHD STRUCT

EHD» TYPE

After downloading the project to the PLC, the system stores the data of the variable "dtData" upon
power-down.

When a new BOOL type variable "perData3" is added to "DUTData" and the latest program is
downloaded for the first time, the data of this structure variable is changed, as shown below.

TYPE [TTData :
STRUCT
perlData: INT; :|

Original persistent
data retained

perDatal ;BOOL;
perData:WOBD;

Data initialized upon
perDatad :BO0L:| | firstdownload
EHD STRUCT
EHD TYPE

Variable address change

When the address of the persistent variable changes, the system copies the data from the original
address to the new address without affecting the persistent variable data change.
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PERSISTENT RETAIH
dtlata AT *ME131072 @ DUTDatar Data in the original %MB131072 area
Ml

Data
copy

VAR _GLOBAL PERSISTENT RETATH
dtDhata AT MEZ00000 : DUTData: Data in the new %MB2000000 area
EHD VAR

FB persistent variable

FB-type variables do not support persistent characteristics, but FB child member variables can have
persistent characteristics.

In the following function block "FBData", sub-member variables "fbData", "fbDatal", and "fbData2"
can have the "PERSISTENT RETAIN" characteristic. However, the FBData-type variable "fbVar" does not
support the "PERSISTENT RETAIN" characteristic.

FUNCTIOH BLOCK FEData

VAR IHFUT

EHD VAR

VAR _OUTFUT

EHD VAR

VAR PERSISTEHT BRETAIH
fhlhata: THT ;
fhlratal :BOOL ;
fhhata: STRIHG;

EHD VAR

VAR GLOBAL
th¥ar: FEData;
EHD VAR
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6 Programming Languages

6.1 Programming Languages Supported by InoProShop

The programming software supports the following PLC programming languages:
- Ladder diagram (LD)

- Function block diagram (FBD)

- Structured text (ST)

- Sequential function chart (SFC)

- Continuous function chart (CFC)

The LD, FBD, ST, and SFC are based on the IEC 61131-3 standard, and CFC is an expansion of the IEC
61131-3 standard.

The basic edit methods on the programming page are applicable regardless of the selected language,
which greatly facilitates programming.

e Functions of the standard editor are supported, such as the copy (Ctrl+C), paste (Ctrl+V), and delete
(Del) shortcut keys.

e Thestandard Ctrl and Shift keys can be used to select multiple options.

e The function key F2 can be used to start the input assistant. The system provides input tips or
options based on the specific environment.

6.2 Structured Text (ST)

6.2.1 Overview

The ST is a text-based advanced language and similar to PASCAL or C. The program code consists of
instructions comprising keywords and expressions. Different from the IL, the ST can include multiple
statements during a statement cycle, allowing for complex structure development.

Example:
IF value <7 THEN
WHILE value <8 DO
value :=value +1;
END_WHILE;

END_IF;

6.2.2 Expressions

An expression is a type of structure. Its calculated value can be used in instructions.

-386-



Programming Languages

6.2.3

An expression consists of operators and operands. An operand can be a constant, a variable, a function
call, or other expressions. Example:

e Constant, such as 20, t#20s, and 'string'

e Variable, such as iVar and Varl[2,3]

e Function call, whose value is the return value of a call, such as Fun1(1,2,4)
e Other expressions: such as 10+3, varl OR var2, (x+y)/z, and iVarl:=iVar2+22

In an expression, operands are evaluated using operators in sequence defined by a particular operator
priority. In an expression, operands are evaluated using operators in sequence defined by a particular
operator priority. Operators with top priority must be first used for evaluation. Other operators with
lower priority are used by priority in descending order. Operators with the same priority must be used
in order from left to right in the expression.

For example, if A, B, C, and D are INT variables and are set to 1, 2, 3, and 4, respectively, A+B-C*ABS(D)
must be -9 and (A+B-C)*ABS(D) must be 0.

When an operator has two operands, the leftmost operand must be evaluated first. For example, in SIN
(A)*COS(B), SIN(A) must be evaluated first, then COS(B), and finally the product of the overall
expression.

The following table lists the operators of the ST language.

Operation Symbol Priority
Parentheses (Expression)
. Function name (parameter list,
Function call
separated by commas)
Exponentiation EXPT

Negation value calculation

Complementing NOT
Multiply * High
Divide / !
Modulo MOD Low
Plus +

In descending order
Minus
Compare <, > <=, >=
Equal to =
Not equal <>
AND AND
XOR XOR
OR OR

ST Instruction

The overall ST program consists of instructions separated by semicolons (;). The instructions consist of
keywords and expressions. The following table lists the ST instructions.
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Instruction

Description

Example

=,5=R=

Assign value, set, and reset

A:=B; C S= cond0; bl R=cond];

Function block call

Function block call and output

CMD_TMR :TON (CMD_TMR.Q is the timer output
state)

CMD_TMR(IN :=%IX5, PT := 300); A:=CMD_TMR.Q

RETURN

Return (exit the current POU)

RETURN;

Select

D:=B*B;

IF D<0.0 THEN
C:=A;

ELSIF D=0.0 THEN

END_IF;

CASE

Multiple selection

CASE INT1 OF

1: BOOL1 := TRUE;
2: BOOL2 := TRUE;
ELSE

BOOLL := FALSE;
BOOL2 := FALSE;
END_CASE;

FOR

FOR loop

J:=101;
FOR I:=1TO 100 BY 2 DO
IF ARR[I] =70 THEN
J:=l
EXIT;
END_IF;
END_FOR,;

WHILE

WHILE loop

Ji=1;

WHILE J<= 100 AND ARR[J] <> 70 DO
Ji=J+2;

END_WHILE;

REPEAT

REPEAT loop

Ji=1;

REPEAT

Ji=J+2;

UNTIL J=101 OR ARR[J] =70
END_REPEAT;

EXIT

EXIT loop

EXIT;

CONTINUE

Continue the next execution
loop

CONTINUE;

JMP

Jump

Empty statement

label: i:=i+1;
JMP label,

>
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Valuation

A valuation instruction assigns values to variables. In a valuation keyword, the left part is a variable
and the right part is the value to be assigned by the keyword. Three types of keywords are provided: ":
:II, IIS:H’ and IIR:ll'

o ":="indicates general valuation, in which the right-side value is directly assigned to the left-side
value and the two values are equal.
Example: Varl :=Var2 * 10;

After execution, the value of Varl is 10 times that of Var2.

e "S="indicates set valuation, in which the left-side variable is changed to "TRUE" (set) if the right-
side value is "TRUE", until it is initialized using the R=instruction.

e "R="indicates reset valuation, in which the left-side variable is changed to "FALSE" (reset) if the
right-side value is "TRUE". It is used to reset the variables set by the S=instruction.
Example: a S=b;

Once the value of b changes to "TRUE", the value of a remains "TRUE", even after the value of b
changes to "FALSE".

Function block calls

RETURN

Syntax: <FB instance name>(FB input variable:=<value and address>|, <more FB input variables:
=<value and address>|...more FB input variables);

Call syntax: A delay function block (TON) is called, and the IN and PT parameters are assigned. The
result variable Q is assigned to variable A.

Note: TON is instantiated through "TMR:TON".
Instantiation syntax: <FB instance name> :<FB variable >;
TMR(IN := %IX5, PT:= T#300MS, Q=> g1, ET=>et1);

A:=TMR.Q;

The RETURN instruction indicates exiting the POU when the predefined condition is "TRUE".
Syntax:

RETURN;

Example

IF b=TRUE THEN

RETURN;

END_IF;

a:=atl;

If bis "TRUE", the statement "a:=a+1;" will not be executed, and POU will be immediately returned.
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IF

CASE

The IF keyword is used to determine the condition for executing instructions.
Syntax:

IF <boolean expression1> THEN

<IF_instruction>

{ELSIF <boolean expression2> THEN

<ELSIF_instruction1>

ELSIF <boolean expression n> THEN
<ELSIF_instruction-1>

ELSE

<ELSE_instruction}

END_IF;

The content inside {} is optional.

If <boolean expression 1> is "TRUE", only <IF_instruction> is executed whereas other instructions are
not; otherwise, the boolean condition expressions starting from <boolean expression 2> are calculated
one by one until the value of an expression is "TRUE". Then, the instructions of the expression are
executed. If no expression has the value "TRUE", the instruction corresponding to <ELSE_instruction>
is executed.

Example

IF temp<17

THEN heating_on := TRUE;
ELSE heating_on := FALSE;
END_IF;

Here, heating starts when the temperature is below 17°C; otherwise, heating remains disabled.

The CASE instruction lists and processes the instructions corresponding to the multiple values of a
conditional variable. Conditional variables must be integers.

Syntax:

CASE <Varl> OF

<valuel>: <Instruction 1>

<value2>: <Instruction 2>

<value3, value4, value5>: <Instruction 3>

<value6 .. valuel0>: <Instruction4>
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<value n>: <Instruction n>

ELSE <ELSE Instruction>

END_CASE;

The CASE instruction implements the following processing:

o Ifthe value of the <Varl> variable is <valuel>, <Instruction I> is executed.
e If novalue matches with <Varl>, <ELSE Instruction> is executed.
o Ifthe same instruction is executed in multiple variable values, you can write the values one by one
and separate them with commas (,) so that they are executed simultaneously.
o Ifthe same instruction is executed within a variable range, you can write the start and end values
and separate them with two periods (.).
Example
CASE iVarl OF
Z:cli=cl+l;
1,6:cl:=cl-7;
T..20:cli=cl+5;
ELSE
cl:=cl-1;
END CASE I

FOR loop

The FOR loop can be used to compile the iterative processing logic.
Syntax:

FOR <INT_Var> := <INIT_VALUE> TO <END_VALUE> {BY <Step size>} DO
<instructions>

END_FOR;

The content inside {} is optional.

INT_Var is a counter of the integer type. <Instructions> is executed as long as <INT_Var> is not greater
than <END_VALUE=>. Check the condition before executing <Instructions>. <Instructions> is not
executed if <INIT_VALUE> is greater than <END_VALUE>.

<INT_Var> automatically increases by <Step size> each time after <Instructions> is executed. <Step
size> can be any integer. The default value 1 applies if this parameter is not set. Loop stops when
<INT_Var> is greater than <END_VALUE>.

Example

FOR Counter:=1 TO 5 BY 1 DO
Varl:=Varl*2;

END_FOR;

Erg:=Varl,

Assume that the default value of Varl is 2. The value changes to 32 after FOR loop.
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WHILE loop

Like the FOR loop, the WHILE loop can be used by loop processing. Different from the FOR loop, the
WHILE loop supports loop conditions of arbitrary boolean expressions. The loop is executed once the
loop condition is met; otherwise, it is exited.

Syntax:

WHILE <boolean expression> DO
<instructions>

END_WHILE;

When <Boolean_expression>is "TRUE", <Instructions> is executed, until <Boolean_expression>
changes to "FALSE". <Instructions> is never executed if the initial value of <Boolean_expression> is
"FALSE". If <Boolean_expression> is always "TRUE", <Instructions> is executed without stop. This
results in infinite loop, which is not allowed during programming.

Example:

WHILE Counter<>0 DO
Varl:=Varl*2;
Counter := Counter-1;
END_WHILE

In a sense, the WHILE loop and REPEAT loop functions are more powerful than the FOR loop function
because cycle times do not need to be counted before loop execution. Therefore, only the WHILE loop
and REPEAT loop are required in some cases. However, if the cycle times is clear, the FOR loop is
better.

REPEAT loop

Different from the WHILE loop, the REPEAT loop checks the loop condition after the loop instruction is
executed. This means the loop is executed at least once, regardless of the loop condition.

Syntax:

REPEAT

<instructions>

UNTIL <Boolean expression>
END_REPEAT;

The execution logic is as follows:

<Instructions> is executed until <Boolean expression>is "TRUE". <Instructions> is executed only once if
the initial value of <Boolean expression>is "TRUE". If the value of <Boolean_ expression> is always
"FALSE", <Instructions> is executed permanently, resulting in infinite loop.

Example:
REPEAT

Varl:=Varl*2,
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Counter:=Counter-1;
UNTIL Counter=0;

END_REPEAT;

CONTINUE

The CONTINUE instruction is used to end a FOR, WHILE, or REPEAT loop in advance and start the next
loop.

Example:

FOR Counter:=1 TO 5 BY DO
INT1:=INT1/2;

IF INT1=0 THEN
CONTINUE;

END_IF

Var:=Varl/UBTI1L

END_FOR;

Erg:=Varl;
EXIT

The EXIT instruction is used to exit the FOR, WHILE, or REPEAT loop.
JMP

The JMP instruction is used to jump to the code line marked by the specified label.
Syntax:

<label>:

JMP <label>;

<label> is at the start of the program line. The JMP instruction requires a jump target, that is, a
predefined label. When the JMP instruction is reached, the program jumps to the code line marked by
the specified label for execution.

Example:

aaa :=0;
_labelll:aaa:=aaa+1;
(*instructions®)

IF (aaa < 10) THEN
JMP _labeli;

END_IF;
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Comment

6.2.4

6.2.4.1

The initial value of the variable "aaa" is 0. As long as the value is less than 10, the program jumps to the
code line marked by label 1 for execution. This affects the repeated execution of the program between
the JMP instruction and label.

Such a function can also be implemented by the WHILE or REPEAT loop. Be cautious when using the
JMP instruction because it reduces code readability.

Structured text can be commented in two ways:

e Single-line comment: Start with "//" and end with "//", for example, "// This is a comment.".

*1

e Multi-line comment: Start with "(*" and end with "*)", for example, "(*This is a comment.*)".
Comments can be added to the ST editor declaration or any part in implementation.
Comment nesting: A comment can be inserted into another comment.

Example:

(*

a:=inst.out; (*to be checked*)

b:=b+1;
*)

ST Editor

ST Tool Kit

The following figure shows the "ToolBox" page.

ToolBox * B
Search... v v - 5

P My Favorite

4 Basic Instructions

+ ST Sentence

# 4 LogicOperations

# 3 Timers

+ [J Counters

+ (4 Math Functions

# [ Data Process

# [ DataConversion
# [ Data Shiftment

+ [ Selection

+ [ Comparers

< >
p Expanded Instructions

) Motion Control

) High Speed 1/0 Instuctions

p CAN Instructions

) Communication

) Process Packaging Instructions

) Customize...

This page provides functions such as ST statement, logic operation, timer, counter, math function,
data process, data conversion, and data shiftment. You can drag an ST, IF, FOR, WHILE, REPEATED,

-394-



Programming Languages

6.2.4.2

6.2.4.3

CASE, CONTINUE, JMP, EXIT, or RETURN statement and drop it in the programming area, and then the
statement template is automatically inserted.

Intelligent Input

Keyword matching

After you input ST statement keywords, then IF, WHILE, FOR, CASE, and REPEATED statements
containing the keywords are automatically matched. For the formatting template, see appendix
statement template.

As shown in the figure below, after entering IF, statements containing "if" are displayed.

&
o IF

|<> IF...THEN... |
# LOG_USER_NOTIFY

&P SMC_AXIS_GROUP_AXIS_IN_DIFFERENT _TASK

identifier -~

Shortcut functions of the Tab key

= Automatically format input and output for function blocks, functions, methods, actions, and
programs.

= Automatically format input and output for function block instances and their methods and
actions.

= Automatically format IF, WHILE, FOR, CASE, and REPEATED statements as well as the input
function type names and function block instances. For the formatting template, see appendix
statement template.

Note

Format requirements: When an input is made with the Tab key, the part from the beginning of the line to the cursor
position is used as a keyword as a whole. If no statement matches with the keyword, it will not be automatically
complemented.

Folding and Indenting Functions

Folding can be performed with keywords such as VAR, VAR_INPUT, VAR_GLOBAL, VAR_OUTPUT,
VAR_IN_OUT, VAR_TEMP, VAR_STAT, VAR_ESTERNAL, CASE, FOR, REPEATED, IF/ELSE/ELSIF, WHILE,
STRUCT, UNION, TYPE, __TRY, __CATCH, and __FINALLY.

If "Smart indent" is selected for "Auto indent", the Tab length increases automatically based on the

) —_ ) —

keyword. If "Smart indent with code completion" is selected for "Auto indent", an end such as VAR,
FOR, and WHILE is automatically added to the keywords. Keywords can be nested.

In case of "Smart indent", if the upper line is a keyword, the Tab character is automatically added
after a line break, and if the upper line is not a keyword, the next line is indented the same as the
upper line.

The block is highlighted. Block highlighting information is displayed between categories such as
brackets, parentheses, WHILE, FOR, IF, EISE, CASE, REPEAT, STRUCT, UNION, TYPE, and TRY, with
highlighting markers at text boundaries and in text areas.
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Options X
CFC Editor ~

& Composer .

—_ Theme Editing Margin TextArea Monitoring  Colors and FontStyle
By Debugging

i Dedaration Editor Number of undos 100}=

ﬂj Device description download =

) ) Tab width 15 Keep tabs

[ Device editor

@ Fault Diagnosis Indent width 45

@ FBOJLD editor Auto Indent Smart indent with code completion ~
W Help

Falding Keyward v

IEC Text editor

@l

Intelligent coding

@ International Settings
m Libraries

m Library download

& Load and Save

i PLCopenXML

[ - rea— R
£ >

cance

6.2.4.4 Page Colors of IEC Text Editor

Each color on the ST page indicates a template. You can set the color through the template or choose
"Tools" > "Options" > "IEC Text editor" > "Theme" to set the color. The color configurations include
basic configuration, IEC61131 type and identifier configuration, online configuration, and font style
configuration.

You can make configuration as needed. The following table lists relevant parameters.
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Type

Description

Basic configuration

Mainly set the basic color of the page, mainly containing:
Background color

Foreground color (default text color)

Line highlight color

Text block highlight color

Symbol highlight color

Cursor color

Background color of the selected text in focus state
Background color of the selected text in non-focus state
Default border text color

Border background color

Border expansion background

Border line highlight color

Focus state split line

Non-focus state split line

Folding state color

Incremental search color
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Type

Description

identifiers

IEC61131 types and

Mainly set the data type and identifier color, including
BOOL type constants
Time type constants
Integer type constants
Floating point type constants
String type constants
Comment type
Attribute type

Direct Addresses
Global variables

Static variables

Input variables
Output variables
Input/output variables
Constants

Temporary variables
Persistent variables
Retain variables
External variables
Configuration variables
FB

Methods

Actions

Functions

Structures
Enumeration types
Enumerated values
Unions

Interfaces

Operators

Keywords

Errors

Online configuration

Monitoring box background and text

Streaming monitoring box background and text

Font styles

Data type and identifier font format, such as bold and underline

Persistent, retain, and constant types and variables are modifier relationships, and only one of the two

can be selected. The priority relationship is as follows: global variables, input, output, input/output

persistent (retain) local, temporary constants static variables, configuration variables, external

variables, and enumerated variables support color settings. Since persistent and constant are

attributes and are juxtaposed with variable types, they need to be displayed in priority control.
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6.3

6.3.1

Ladder Diagram (LD)

Overview

LD is a graphical programming language. Its structure is similar to that of the circuit diagram. LD
contains a series of networks (also called nodes), and each network starts from the vertical line on the
left (the power rail and power flow line). A network consists of contacts, coils, operation blocks
(functions, function blocks, programs, execution blocks, actions, and methods), jump instructions,
labels, and connection lines.

The bus on the left of the network is the power flow line and is always "TRUE". Contacts, operation
blocks, and coils are connected after the bus. Each contact is allocated with a boolean variable. If the
variable is set to "TRUE", the switch is turned on and the condition is transferred along the connection
line from left to right. If the variable is not "TRUE", the switch is turned off. The coil on the right of the
network receives the "On" or "Off" signal transmitted from the left side. "TRUE" or "FALSE" is written to
the boolean variable associated with the coil. The following figure shows the LD edit page.

[ canopen [ 6L _RTU_COP [ Pitch_Drive_v1_14 [{J 155+ || ToolBox - 0
] [y . o e
- roverzn o o IXETT
Z VAR INPUT
o [ 1| | p My Favorite
VAR_OUTPUT 4 Basic Instructions
END_VAR = [ Ladder elements -
£ ] VAR —
- cnable: L: ® [ Network Insert an empty netwaork
- a:BOOL; IF Box Insert an empty box
:BOOL; EF Box with ENJENO Insert an empty box with EN/ENO
1o c:BOOL; #4 Input Ainput to extend a operator like AN
11 | END VAR j
= 100 % @\ = Jump Ajump to a label
= T Return Return to POU call Postion
1 i = e
Progran‘l Tt ~t= Branch Insert a new branch
Network Comment
T Execute Insert ST-Snippet
enable AND
EN END = I_J LogicOperations
a— & —c 41 Contact A contact
b—] 41 MNegated contact A negated contact
€3 Coil A coil @
4 Reset coil A reset coil
=1 Set coil A set coil
Up A rising edge detection function
Down A falling edge detection function
R_TRIG Arising edge detection function blo
® F_TRIG Afalling edge detection function bl
FLS Rising edge output Y]
£ >

) Expanded Instructions

) Motion Control

} High Speed I/0 Instuctions

) CAN Instructions

) Communication

) Process Packaging Instructions

k) [ 100% B ) Customize...
. > || ) POUs

Note

o (-variable definition area; @ - LD programming area; ® - toolbox
o LD supports EXECUTE block nesting used to insert the ST snippet.
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6.3.2

LD mainly includes contacts, coils, operation blocks, branches, and comments. These elements are
inserted, dragged, scribed, and copied and pasted to networks to form the LD execution logic. To set
the page font, operands, and comment display of the LD, choose "Tools" > "Options" > "FBD/LD
editor".

LD provides online commissioning functions such as monitoring, written values, force values, and
breakpoints.

MOVE
EN ENO
a22 — —a3

x8

LD Elements

LD elements include network, contact, coil, operation block, execution block, branch, jump, label, and

return.

The input and output of contacts, coils, and operation blocks are related to operands, which can be
variables, constants ("TRUE" or "FALSE"; 1 or 2), and addresses. For details, see the variable definition.

LD elements are displayed under "ToolBox" (choose "View" > "ToolBox"), as shown in the following
figure. The toolbox includes general elements, LD elements, IEC standard operators (such as boolean
operators and math operator), function blocks, and POU defined in the current program.
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ToolBox

Search... w F
| 3

p My Favorite
A Basic Instructions

= [ Ladder elements
[F® Network
IF Box
FF Box with ENJEND
* Input
= Jump
4reT Return
1= Branch
T Execute

= | LogicOperations
1t Contact
1T Megated contact
4% Coil
48 Reset coil
@ Set coil
& up
& Down
H R_TRIG
fi F_TRIG
i PLS
B PLF

i ALT
1 BOUT

B BSET
1 BRST
i 5R

i RS

{B BXTRACT
{8 PUTBIT

£

Insert an empty network
Insert an empty box

Insert an empty box with EM/E
Ainput to extend a operator |
Ajump to a label

Return to POU call Postion
Insert a new branch

Insert ST-Snippet

A contact

A negated contact

A coil

A reset coil

A set coil

A rising edge detection functi
A falling edge detection functi
Arising edge detection functic
Afalling edge detection functi
Fizing edge output

Falling down edge output
Alternate output

Bit output

Set bit data

Reset bit data

bistable set-daminatlatch
bistable reset-dominatlatch
Bxtract specified bit

Sets a bit of DWORD

} Expanded Instructions

) Motion Control

) High Speed I/0 Instuctions

p CAN Instructions
) Communication

} Process Packaging Instructions

) Customize...

Figure 6-1 LD toolbox

-401-



Programming Languages

Network

Contact

Coil

The LD consists of a series of networks. All the other LD elements are within networks. Each network is
indicated by a serial number on the left.

You can insert a network title (summary about the network) and comment (detailed description about
the network). Choose "Tools" > "Options" > "FBD/LD editor" > "General" to show or hide the network
title and comment.

You can insert a label below the network title and comment to indicate the jump target.
Use the menu command "Toggle network comment state" to enable or disable the network.

The network decoration area between the network serial number and network content displays the
breakpoint mark and bookmark position.
1 NetworkTitle — < Networkdtitle

Disconnection occurs when the execution
‘— Network comment
block is copied to the line before the coil.

Label: ~——————— Jumplabel
TON_3
TON x11 LT

IN Q EN -
._PTET— ’ Hﬂaa_ <

INT#0 —

N

Network numberarea  Network decoration area

lcon - g

Contacts are classified into normally open (NO) and normally closed (NC) contacts. Contacts are
boolean variables and used to transfer "ON (TRUE)" and "OFF (FALSE)" values. If the variable value is
"TRUE", the NO contact transfers "ON (TRUE)" to the right; otherwise, it transfers "OFF (FALSE)". The
NC contact transfers reverse values.

You can add the edge signal function to contacts. Right-click a contact and select "Edge Detection"
from the shortcut menu to change the contact to a rising-edge trigger contact or a falling-edge trigger
contact. The rising-edge trigger contact transfers "ON" to the right when the variable value of the
contact changes from "FALSE" to "TRUE". The falling-edge trigger contact transfers "ON" to the right
when the variable value of the contact changes from "TRUE" to "FALSE".

Icon-{ .

Coils are located at the end of the network. The logical operation results on the left are assigned to coil
variables. Coil variables are only of the BOOL type. "TRUE" indicates "ON" and "FALSE" indicates
"OFF". Parallel coils can only be inserted upward or downward.

Coils are classified into coils, negated coils, set coils, and reset coils. You can switch between the four
coil types by using the right-click menu command or shortcut.

e Coil: Assigns the logical operation results on the left to coil variables directly.
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Negated coil: Negates the logical operation results on the left and assigns the values to coil
variables.

Set coil: Sets the value of the coil variable to "ON (TRUE)" if the left-side state value of the coil is
"ON (TRUE)", and keeps the value until the variable is reset to "OFF (FALSE)" by the reset coil.
Reset coil: Resets the set coil.

Operation block

Icon -F

An operation block can be an operator, function, function block, program, action, or method. If the

operation block is of the function block type, a text box is displayed above the operation block box to

display the function block instance.

An operation block includes at least one input and one output. The following figure shows the

components of an operation block.

- Operation
TON—B block instance
> Operation
TON block type
IN Q_— Operation
Operation —pT ET |- block icon
block input > ‘

Input and output pins

Operation blocks are classified into common operation blocks and EN/ENO operation blocks.

EN/ENO operation block: Contains EN input and ENO output, in addition to the input and output
provided by an operation block. The execution logic of the EN/ENO operation block is as follows:
The operation block logic is executed when EN is "TRUE". ENO is "TRUE" after execution. The
operation block is not executed if EN is "FALSE". In this case, ENO is "FALSE". Note that the input
line of the EN/ENO operation bock can only be connected to the EN pin, and the output line can
only be connected to the ENO pin.

Input and output pins of the operation block: The negation, rising edge, and falling edge signals can
be added to the input pin of the BOOL type. The negation signal can be added to the output pin of
the operation block.

Multi-input line operation block: The operation block contains multiple inputs that are connected
to the power flow line. The following figure shows an operation block with two input lines. As a
multi-input line operation block provides multiple lines connected to the power flow line, it is only
located in the first branch and cannot be connected to branches in parallel.

MG Power. L
MC_Power
= Axis Status ——
1 bRegulatorRealState [
* bDriveStartRealState |
ﬂ H Enable B
usy —
x3 Error—
H I] bRegulatorOn ErrorID |-
— bDriveStart

Figure 6-2 Multi-input line operation block
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Execution block

Branch

Label

Jump

Return

6.3.3

General

Icon - i

An execution block can be inserted into the embedded ST. ST statements can be edited within the
block. The execution block can be zoomed in or out. The maximum size is (1000 x 400).

Icon -{:

Branches form a non-closed parallel logic.

Icon - [y

Alabel indicates a jump location and is at the head of the network. The system jumps to the label
position through jump elements. A jump label is a string and must comply with the naming
conventions.

Icon _E::.

When the input on the left of a jump element is "TRUE", the system jumps to the specified label
position for execution. The jump element is on the rightmost of the network.

lcon -

When the input on the left of the return element is "TRUE", the current program exits execution
immediately. The return element is on the rightmost of the network.

LD Editor Options

LD editor options are used to control the LD page display, single-key command setting, and print
display mode. Access the LD editor options by choosing "Tools" > "Options" > "FBD/LD editor". The LD
editor provides three tabs: "General", "LD", and "Print".

The following figure shows the "General" tab page.
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Options >

CFC Editor ~
& Composer

= General LD Print
My Debugging

@ Dedaration Editor View Behaviour
[ Device description download Show network comment Placeholderfor new operands
Show box icon ] Empty operands for function block pins

m Device editor [] show operand comment

@ Fault Diagnosis [] show symbol comment

@ FED/LD editor [] show symbol address
W Help Show network separators
IEC Text editor [] shown as merged with parent

L_=4', Intelligent coding
@ International Settings

m Libraries Fant (dick anto the sample to edit) Fixed size for operand fields:

m Library download Edit operand sizes...
AaBbCouYyZz

& Load and Save 2 Y

i PLCopenxML

[ I e, R4
< >

Carc

"General" tab page of the LD editor
View

Show network title: If this option is selected, you can insert and edit the title of each network of the
LD. The inserted title is displayed above the current network. If no title exists, the title line is not
displayed. A title is inserted by using a menu command.

Show network comment: If this option is selected, you can edit the comment of each network of
the LD. If a network comment is added, it is displayed below the network title. If no network
comment exists, the comment line is not displayed. A network comment is edited by using a menu
command.

Show box icon: If this option is selected, the icon defined for the operation block is displayed in the
middle of the block. Icons are defined for standard operands (such as ADD and SUB) and function
blocks (such as TON and TOF). To add images as operation block icons to user-defined functions,
function blocks, or programs, right-click an object and choose "Properties" > "Bitmap", and then
click the area to select project-related bitmap.

Show operand comment: If this option is selected, you can edit and display the comment of each
operand on the LD page. An operand is a programming concept. Variables, constants, and
addresses are operands. As the LD does not necessarily use variables, when constants or addresses
are used, you can describe them by using operand comments. When editing an operand comment,
select an operand string and right-click it.

Show symbol comment: If this option is selected, the comments during variable declaration are
displayed for the variables on the LD page. Variable comments come from variable declaration and
cannot be edited.
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Operand commentl ~—————Jp Operand comment

Signal 1 ——— ) Variable comment
SMW1.2 ————) Variable address
x2

I

Font

Click the sample text. The editor font selection box is displayed, where you can set the font of the LD.
The default font is Microsoft YaHei and the default font size is 9. The font range mainly covers operands
and comments. The execution block font uses the text editor font (ST text and variable declaration
text).

Behaviour

o Placeholder for new operands: not implemented.

e Empty operands for function block pins: If this option is selected, the input and output pins of a
new operation block use empty characters. If this option is not selected, the input and output pins
of the operation block use "??7".

Operand Fixed Size Settings

If this option is selected, you can set operand width, operand comment height, and symbol comment
height, as shown in the following figure.

Operand Fixed Size Settings x
Operand width, characters: 5 |2
Operand comment height, lines: 1
Symbaol comment height, lines: =

Cane

Operand Fixed Size Settings

e Operand width: Sets the number of fixed characters of an operand. The default value is 15.

e Operand comment height: Sets the number of operand comment lines of fixed length. The default
value is 1.

e Symbol comment height: Sets the number of variable comment lines of fixed length. The default

valueis 1.

LD option settings

The following figure shows the "LD" tab page.
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Print

Options >
CFC Editor
& Composer
—_ General LD Print
My Debugging
] . ) Single Key Settings
¢ Dedaration Editor Commands On Line/Empty Netwark Commands On Element
ﬂi Device description download Insert Contact: c Insert Contact Parallel: c -
Devwi dito
m Fyice editor Insert Negated Contact: |/ Insert Box Parallel: F w
@ Fault Diagnosis )
Insert Coil: Q Insert EnEnoBox Parallel: E ~
lF] FBDALD editor
@ Help Insert Reset Coil: R Insert Coil: Q w
IEC Text editor Insert Set Coil: 5 Megated Switch: / v
&l Inteligent coding Insert Empty Box: F Set/Rest/Edge Switch: SPACE
ﬂ International Settings Insert Empty EnEnoBox: E
m Libraries Set/Rest/Edge Switch: SPACE
m Library download
& Load and Save
i PLCopenxML
l" Mrraens Cadhman V
< >
Cance

Single Key Settings

The single key settings function enables the edit operation through a single key, including single keys
executed on lines and those executed on elements. The single-key commands executed on lines insert

serial elements, whereas the single-key commands executed on elements insert parallel elements.

You can switch element functions when selecting elements, such as negation switching, edge signal
switching, and set/reset switching. Negation switching is applied to contacts and coils and uses the "/"

key. Edge signal switching is applied to contacts and uses space. Set/reset switching is applied to coils
and uses space.

You can set a single key for implementing a function. Each function has a default single-key character.
You can set keys as needed.

Note

The same key cannot be used repeatedly under "Commands on Line" or "Commands on Element", but "Commands
on Line" and "Commands on Element" may share the same key.

The following figure shows the "Print" tab page.
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6.3.4

Options >

CFC Editor ~
& Composer

@ Debugging

¥ Dedaration Editor

[ Device description download Fit method

m Device editor IE[Ipuster .
@ Fault Diagnosis

lF] FBDALD editor

W Help

IEC Text editor

L_=4', Intelligent coding
@ International Settings
m Libraries

m Library download

& Load and Save

i PLCopenxML

[ I e, R4
< >

General LD Print

Layout options

[ &void cutting of elements

Mark connections on adjacent pages

Carc

Layout options
Fit method:

e Poster: Print based on the normal proportion. If the current page is not high enough to display the
entire network, the next page is printed. If the page is wide enough to display the entire network,
the remaining part is printed on the next page.

e Shrink to fit the widest network: The displayed content is compressed during printing so that all the
networks are displayed within the width of the page. If a page is not high enough to display the
entire network, the remaining part of the network is displayed on the next page.

e Avoid cutting of elements: If this option is selected, when an element is displayed between two
pages, the element is placed on the next page for display. This option is available only when
"Poster" is selected for "Fit method".

e Mark connections on adjacent pages: If this option is selected, the connection between two pages is
marked. This option is available only when "Avoid cutting of elements" is selected.

Element Selection

Selection is the basis of the edit operation. You can select elements or lines, select one object at a time
or select multiple objects simultaneously by pressing Ctrl or Shift, and select consecutive or
nonconsecutive objects.

A selected element is highlighted. For example, a selected contact is displayed as _j. The external
dotted box indicates that the contact is focused. You can select an element and paste it to another
element in parallel mode, or drag and drop it to another element in serial or parallel mode. As multiple
selected elements may not be consecutive, you need to describe the result logic formed by the
selected elements. The selection result logic is intended to keep the original logic consistent. You can
select an element through box select, and select multiple or all elements by pressing Ctrl or Shift.
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Result logic formed by selected elements

e Single-element selection: When you select a contact or coil, only the selected contact or coil is
included. When you select an operation block, the operation block and its line-free input and
output operands are included. As shown in the following figure, when the ADD operation block is
selected, the ADD operation block, inputs a and b, and output c are pasted.

e Multi-element selection: Select the serial connection on a line (including nonconsecutive selection)
and select elements on a parallel line (including nonconsecutive selection) to form parallel results.

X11 K13
B 1 070
R\smgslﬁnal Uppﬁrlirﬁitbit xX12
I] ‘ o T#100MS [I H
ton 0 X13
fi]ngsngnal—m Q— ﬂf |]
T#100MS —{PT ET- 12

11

Parallel logic formation

o Multi-element selection: If the selected elements span multiple branches, the results also span

branches, and the original logic remains unchanged. If the selected elements span two branches,
the elements are connected serially.

Manual
Manual N o status identifier Lower limit bit
status identifier Falling signal Lower limit bit [| [I [| [I
T£10 T#1C
—>
R_TRIG_1 R_TRIG_1
Lower limit bit R_TRIG

[|f —CLsz-_ QL

The results span multiple branches if the selected elements come from more than two branches.
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Manual Manual
status identifier Falling signal status identifier Rising signal

[ 1 =——1 1

Lower limit bit

—/—

If the selected elements come from two branches, the results of the two branches are connected serially.

e Multi-element selection: If you select the multi-input line operation block and the elements on
multiple input lines, the results are the same as the selected ones. If you only select the elements

on multiple input lines but do not select the operation block, the elements on the input lines are
connected in parallel to form results.

MC_Power_0 MC_Power_0
MC_Power MC_Power
Status, Axis —={Axis Status | —

bReguIatorReaIStataf Yo bRegulatorRealState [—
bDriveStartRealStatef— —> bDriveStartRealState —

Busyi |] l] Enable Busy —

Error Error [—

x ErrorlD —

bRegulatorOn B —[l I]— bRegulatorOn
—|bDriveStart

If you select the operation block and input elements, the results are the same as the selected ones.

MC_Power_0
MC_Power
Axis —= Axis Status [ X0
bRegulatorRealState H H
. —>
bDriveStartRealState - e
Enable Busy |- B
Error |- L]
ErrorlD |-

bRegulatorOn

—{bDriveStart

If you only select input elements but do not select the operation block, a parallel logic is formed.

Box selection

The elements within the rectangle that starts from where the mouse is pressed and ends where the
mouse is released, are selected, as shown in the following figure.

oy e
]
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Note

Box selection is only applicable to single network selection. Selection starts from the blank area where the mouse is
pressed.

Multi-element selection through Ctrl and Shift

Select all

6.3.5

Copy

Paste

Multi-element selection through Ctrl and Shift complies with the standard multi-element selection

method.

e When you press Ctrl, if the current element is not selected, it is added to the selection list. If the
current element is already selected, it is removed from the selection list.

e Press Shift to select elements within the rectangle from the last selected element to the currently
selected element.

Press Ctrl+A to select all networks.

Standard Edit Commands

The LD supports standard and common edit operations, such as copy, paste, delete, cut, undo, and
restore. Standard edit shortcut keys are used.

It is used to copy the selected element. The copy result is the selected element. For details, see the
section about element selection.

The following elements of the LD can be copied: network, contact, coil, operation block, string, and
branch line.

The copied elements may be consecutive or not, depending on the selection. The elements to be
copied must be within a single network. If elements across networks are selected, only the data
selected in the focused network is copied.

It is used to paste the copied elements. The paste rules are as follows:

e Pasteonline
When "Paste on line" is selected, the copied element is inserted in the line position to form a serial
relationship.
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—IN

TON_3
TON

x11 LT

—[I EN<

Q
. ETH- a3

g

EXECUTE
EN EN

testl:=testl+l;
TON_3 RTRIG_1
INT20
LT TON i EXECUTE R_TRIG
—eN IN Q —ﬂ [}_ EN ENOL—{CIK §¢ Q
_ < Jer T testli=testl+l; 3‘.-
Copied element Paste position After pasting —
R_TRIG_1 6T
LT R_TRIG EN >
EN Plok 38 Q
L=< 3
0.0 —
GT
EN
a3 — >
11—

Paste on element

When "Paste on element" is selected, the elements selected in batch form a parallel relationship.
When a parallel relationship is formed, the selected elements must meet the parallel conditions for
the paste operation. That is, the selected elements must be on the same line and consecutive and
cannot span branches, and the start element and end element cannot connect to the branch

internally and externally in parallel.

TON3
TON xl1

i el

INT#0 —

A

Copied element

IN@ Q;ﬂ D7EN<

LT EXECUTE
LN
testl:=testl+l;

ENOb—

a3 —

Selected element
to be pasted on

al —
0.0 —

EXECUTE

EN
testli=testl+l;

ENOR—|

The selected

elementand =
LT copied element EN S,
N areconnected a3 —|
- i llel after 11—
o0 ] inparalle
pasting.
GT
EN
a3 — =
11—

e Paste at coil position
As no elements exist on the right of a coil, special paste rules must be observed. The rules for jump

elements and return elements are the same as those for coils. Coil is used as an example here.

1. If a coil is selected (parallel element connection is selected), the pasted elements are located in a
new branch below the coil, as shown in the following figure. Select Y5 to paste SO and Y6. SO and

Y6 are located in a new branch below the Y5 coil.
Y3

\CR N
1= ]
S0 Y&
17 [ 17 [
2. If a line before the coil is selected (serial line connection is selected), the copied content may
include only one branch or multiple branches, depending on the copied elements.

Only one branch in the copied content

1. If the copied content does not include the coil, the copied elements are connected to the coil

serially.

2. If the copied element includes the coil, the data before the copied coil is inserted at the line
selection position, and the copied coil and the coil after the selection line form a non-closed
parallel connection, as shown in the following figure. Select the connection line before Y5 to paste
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S0, Y6, and Y8. After pasting, SO and Y6 before Y8 are serially connected to the line before Y5. Y8

and Y5 are connected in parallel through a branch.

7 [ 171

Multiple branches in the copied content

1. If the last branch horizontal to the copied content does not include the coil, the copied content is

inserted at the line selection position.

2. If the last branch horizontal to the copied content includes a coil, connect this branch to the coil

after the connection line in parallel mode, and keep other data connected in serial or parallel

mode unchanged, as shown in the following figure. Paste the copied X1, Y0, and X2 to the

connection line before the Y1 coil. YO is located below the Y1 coil, and X1 is located on the

connection line before Y1.
Y0

) .

X1

¥1

—HxEH— _ﬂ H
t .

Copied content Paste position After pasting

/

X6 Y1

| )

e Paste multi-input line operation block

1 [

()

Y0

— )

x2

I

The multi-input line operation block is only located at the non-parallel position of the first branch,

that is, the paste position. If the multi-input line operation block is not included, the connection

elements of the copied operation block starting from the second input line are deleted, as shown in

the following figure. The X0 and X1 contacts of the copied operation block are copied, and X1 is

deleted when being pasted.

MC_Power_0
MC_Power

Status
bRegulatorRealState
bDriveStartRealState

Busy
Error

IIIII|

ErrorlD:

MC_Power_0

T —

e Paste network

—JbRegulatorOn bDriveStartRealState
- ;bDriveStart Busyf

MC_Power
fA"iS Status
Enable bRegulatorRealState

Errorf—

ErrorlDf—

You can select one or more networks for the copy and paste operations. Selection is required in

advance.
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Delete

e Paste asingle branch line
This function is used to add a single branch. It is the same as the function of inserting a branch
upward or downward. You can copy a single branch line and paste it at the branch output position.
The branch line is pasted below the selected branch, as shown in the following figure.

—>
T After pasting

Copied content Paste position

Itis used to delete the selected element. After the current element is deleted, the next element is
selected to ensure operation continuity.

Both elements and lines can be deleted.

e Delete element: When this option is selected, the element is deleted.

o Delete line: When this option is selected, the line as well as its branch lines, vertical lines, and lines
connected to the vertical lines on the left are deleted.
Delete branch line: When this option is selected, after the blank branch line is deleted, this branch is

also deleted.
X2 X2
I [ I [
X1 —> X1

I I

Delete lines connected to the vertical lines on the left: When this option is selected, the lines
connected to the vertical lines on the left are deleted, and the connection and branch are
disconnected.

Delete vertical line: In principle, after a vertical line is deleted, this line no longer exists. Three
results may occur: The branches are merged, the branch is disconnected, or the branch is moved
left.

1. Branch merging

If both the left and right parts of the selected vertical line are inside a branch, after the vertical
line is deleted, the branches on the two sides will be merged.
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| | -
X1 - - X1 -

|

]

1 [

1 [

Note that if a bridge circuit is generated after the vertical line is deleted, the upper and lower
branches on the right will be moved to the left and merged, and other branches on the right
will be moved down. As shown in the following figure, x1 and x3 are moved to the left and

merged, while x6 and x7 are moved up.

X2 x4 X1 X2 X1 x6
1 1 [ 1 ] [ 1 1
Lﬂxﬁ %3 x3 x7

[ | = 1] 1

x6

2. Branch disconnected

=

x7
)

X1

—

If the left part of the selected vertical line is inside a branch, there is a branch in the right

upper part but no in the right lower part, after the vertical line is deleted, the branch on the

left is disconnected.

X2 X1 X2 X1
Il Il [l I 1
x5 x3 x5 x3
Il Il {1 {
X1 —> X1
I [l

1 [

I [

Note

If a bridge circuit is generated after a vertical line is deleted, undo the deletion.

3. Branch moved to the left

X2 X1
M |
l [} U
x5 x3
N |] N0
|1 L

x4

nn

Uu
X1
|
{1

If the right part of the selected vertical line is inside a branch, there is a branch in the left
upper part but no in the left lower part, after the vertical line is deleted, the branch on the
right is moved to the previous vertical line.
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x5 X1 x5 X1
1 [ 1 [ 1 [ [ [
{ [ l [
X4 —> X4
I [ 1 [
X1 X1

Il I

Cut

Itis used to copy, paste, and then delete the selected element.

Undo/Restore

Undo: It is used to return to the previous edit state and restore the previously selected element.

Restore: It is used to restore the next edit state and the next selected element.

6.3.6 LD Menu Commands

Menu commands include the shortcut menu commands and the LD commands in the LD toolbox.

Insert network

The "Insert Network" and "Insert Network (below)" menu commands are provided. You can drag a
network in the toolbox to insert a network.

Command execution condition: A network is selected and another network is inserted above or below
the selected network.

Insert Network: icon - [5=; shortcut key: Ctrl+l, which inserts an empty network above the selected

network.

Insert Network (below): icon - [§F; shortcut key: Ctrl+T, which inserts an empty network below the

selected network.

Toggle network comment state

Icon - s 5 Ctrl+O, which switches a network between the comment state and non-comment state.

In the comment state, the code of the entire network is invalid and not executed, and the execution
block cannot be edited.

Command execution condition: A network is selected.

Insert network header information

A network header mainly includes the network title, network comment, and label.

The commands for inserting a network header include "Insert Label", "Edit Network Title", and "Edit
Network Comment".

e Edit Network Title: icon - [ T, which edits the title of the selected network.
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e Command execution condition: A network is selected and "Show network title" is selected.

e Edit Network Comment: icon - [, which edits the comment of the selected network.

e Command execution condition: A network is selected and "Show network comment" is selected.

o Insert label: icon - E , which inserts a jump label to the selected network to indicate the jump
position of a jump element.

e Command execution condition: A network is selected.

Insert operation block

The following five menu commands are provided: "Insert Box", "Insert Empty Box", "Insert Box with
EN/ENQ", "Insert Empty Box with EN/ENO", and "Insert Box Parallel (below)". The commands are used
to insert operators, functions, function blocks, and programs. You can also drag and drop the
operation block or EN/ENO operation block from the toolbox to insert an operation block.

The first four commands are used to insert serial operation blocks, and the last command is used to
insert operation blocks parallel to selected elements.

Insertion position:

1. Select a horizontal line and insert an operation block on the horizontal line.
2. Select an element and insert an operation block to the left of the element.

e Insert Box: icon - ; Ctrl+B, which displays the input assistant for you to select the operation
block to be inserted.

e Insert Empty Box: icon - ; shortcut key: Ctrl+Shift+B, which inserts an empty operation block,
without using the input assistant. You can specify the operation block type in the corresponding
location.

e Insert Box with EN/ENO: icon - fTJ; Ctrl+Shift+E, which displays the input assistant for you to
select the operation block to be inserted. The operation block provides EN/ENO input and
output. The operation block with EN/ENO is executed only when EN is "TRUE". It is not executed
when EN is "FALSE". ENO has the same result as EN.

e Insert Empty Box with EN/ENO: Inserts an empty operation block, without using the input
assistant. The operation block provides EN/ENO input and output.

e Insert Box Parallel (below): Inserts an empty operation block below the selected element. The
selected element can be a contact or operation block.

Insert execution block

Insert Execute Box: icon - T8I, which inserts a serial execution block in the selected location. You can
also drag and drop an execution block from the toolbox.

Insertion position:

1. Select a horizontal line and insert an execution block on the horizontal line.
2. Select an element and insert an operation block to the left of the element.

An execution block can be used to edit ST statements. Click the text area for editing. The execution
block only provides EN/ENO input and output.

Drag to change execution block size: Drag the execution block frame in the editable state to control the
block size, as shown in the following figure.
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EXECUTE
Chl - CRIM
1 testl:=testl+l; P
100 % I@ S Drag to adjust the
1 size of the execution
block.

Insert input

Insert Input: icon - '"-:E-I; shortcut key: Ctrl+Q, which adds input to a variable-input operation block.
Variable-input operation blocks: ADD, +, MUL, *, SEL, AND, &, OR, |, XOR, MAX, MIN, and MUX.

Insertion position: When an input pin is selected, an input is added before the input pin. When an
operation block is selected, the added input pin is located at the end.

Insert coil

Three menu commands are provided: "Insert Coil", "Insert Set Coil", and "Insert Reset Coil". You can
also insert coils by dragging and dropping "Coil", "Set coil", and "Reset coil" from the toolbox.

e Command execution condition: The selected position cannot be located on the parallel branch or
at the input position of the multi-input line operation block.

e Insert Coil:icon - 4 5; shortcut key: Ctrl+Shift+A, which outputs a coil at the current position.

e Insertion position:

1. Select a horizontal line or element and insert a coil on the horizontal line or at the left of the
element. The coil and line are processed by a non-closed branch.

X1 output2 X1 output2
— | (] { [ ()
x2
(]
2. If coil, return, or jump is selected, a new coil is inserted below the selected element.
outls
—1—)

Select a coil and
insert it below

another coil. _‘_U, _U

2771
il

The default variable of the inserted coil is "???". You need to enter the required variable or constant.
You can use the input assistant (press F2) to select an input from the variable list.

e Insert Set Coil: icon - 4, which inserts a set coil at the current position. The operation is the same
as "Insert Coil".

e Insert Reset Coil: icon - g, which inserts a reset coil at the current position. The operation is the
same as "Insert Coil".

Insert contact

The following four menu commands are provided: "Insert Contact", "Insert Negated Contact", "Insert
Contact Parallel (below)", and "Insert Contact Parallel (above)". You can also insert a contact by
dragging and dropping "Contact" or "Negated contact" from the toolbox.
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e Insert Contact: icon - g shortcut key: Ctrl+K, which inserts an NO contact at the current position
in serial mode.
Insertion position:

1. Select a horizontal line and insert a contact on the horizontal line.
2. If a network is selected, the new contact is inserted at the end.
3. If an element is selected, the new contact is inserted on the left of the element.

The default variable name of the contact is "???". Click the variable or constant required by text input.
You can use the input assistant (press F2) to select an input from the variable list.

o Insert Negated Contact: icon - g g, which inserts an NC contact at the current position in serial
mode. The operation is the same as "Insert Contact".

e Insert Contact Parallel (below): icon - Ig g; shortcut key: Ctrl+R, which inserts an NO contact below
the selected element in parallel mode. The selected element can be a contact or operation block.

e Insert Contact Parallel (above): icon - @ Iy shortcut key: Ctrl+P, which inserts an NO contact above
the selected element in parallel mode. The operation is the same as "Insert Contact Parallel
(below)".

Insert branch

Two menu commands are provided: "Insert Branch" and "Insert Branch above". You can also insert
branches by dragging and dropping "Branch" from the toolbox. The inserted branch is a non-closed

line.

e Insert Branch:icon - —[; shortcut key: Ctrl+Shift+V, which inserts a branch at the selected line
position.
Insertion position:

1. If a line is selected, the branch is inserted below the line.
2. If a contact or coil is selected, the branch is inserted before the selected element.

As shown in the following figure, each selected position indicates a branch.

ADD 0OR
1va;: : + ] 21 hvar
o prec_a
TRUE — & T
B—resl
H—b
OR
TRUE — 21 ]
OR
o 21

Figure 6-3 Branch label
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o Insert Branch above: icon - #;1, which adds a branch above the selected branch. A branch line is
selected before this command can be executed.

Jump and return

Negation

Two menu commands are provided: "Insert Jump" and "Insert Return". Jump and Return are used to
control the program execution sequence. In normal cases, programs are executed from top down and
from left to right based on the network sequence. To add a jump or return element, drag and drop
"Jump" or "Return” from the toolbox.

Like coils, the jump and return elements must be located on the rightmost side. Therefore, the rules for
inserting jump and return elements are the same as those for inserting coils. For details, see the "Insert
Coil" command.

e Insert Jump:icon - —; shortcut key: Ctrl+L, which inserts a jump element to jump to the specified
label position.
The jump position is marked by a label in the network. That is, jump across networks is supported.
Jump is executed only when the pre-jump input condition is met.

e Insert Return:icon - ., which inserts a return element. When the input condition is met, the

current POU executes the return command and returns results to the caller POU.

Icon - —C{; shortcut key: Ctrl+N, which negates the operation block input, operation block output, jump
condition, return condition, contact value, or coil.

The negation command can be executed at the following two positions:

1. Element negation: The main elements are contact and coil. A slash (/) is added to the contact and
coil after negation.

2. Line negation: The main elements are operation block input line, operation block output line, coil
input line, jump input line, and return input line. A circle is added on the line.

The following figure shows the negation position.
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2 Network Configuration [ canoPEn x
CANOpen Master
(®) Built In CAN{Optional) () Network to CAN{External)
Convertsion Module
CANopenMaster If0 Mapping IP address: 192 ., 168 . 2 . 100
Status 255 . 255 . 255 . O

Subnet Mask:

Information

Virtual Port

Device:

Part:

Figure 6-4 Negation position

The negation state is switched back when the negation command is executed again.

Detect edge

Icon - ; shortcut key: Ctrl+E, which adds the edge trigger function to contacts, operation block input
lines, coil input lines, jump element input lines, and return element input lines.

Rising edge detection is equivalent to the R_TRIG function block, and falling edge detection is
equivalent to the F_TRIG function block.

The edge detection command can be executed at the following two positions:

1. Contact edge detection: Select a contact to run the edge detection command. The edge detection
function is added to the contact. ;) indicates the rising edge, and ., indicates the falling edge.

2. Add edge detection to line: The edge detection command of the execution block is applicable to the
operation block input line, coil input line, jump element input line, and return element input line.
The edge signal symbol is added to the line. The rising edge detection symbol is, and the falling
edge detection symbol is . The edge detection function is added only to input lines of the BOOL

type.

Set and reset

Icon - —E]; shortcut key: Ctrl+M, which adds the set or reset output function. Set output is displayed as
S, and reset output is displayed as R. The command can be executed multiple times and switches

among set, reset, and normal output.
The set/reset command can be executed at the following two positions:

1. Coil selection. This command sets or resets a coil. Set coil: ) Reset coil:
2. Select the BOOL-type output line (non-main output) of the operation block and configure the set or
reset function, as shown in the following figure.
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MG Power.2.
MC_Power
= Axis Status
__{Enable bRegulatorReaIStateElrl
—|bRegulatoron bDriveStartRealState —
-— bDriveStart Busy |S|s1
Error —

ErrorlD

Set output connection

Icon - Jr; shortcut key: Ctrl+W, which modifies the pin of the main output when the operation block
contains multiple outputs. An operation block has only one main output, which is linked to subsequent
elements, as shown in the following figure.

Select the output pin to be modified and run this command to modify the output connection.

f_inst f_inst
fublo fublo
a inl ioutlf—ergvar a inl ioutliwvarz
2 inz joutZwarl 2 inz ioutZf-warl
iout3ifFvarz — iout3if——ergvar

Figure 6-5 Output connection modification

Modify the input and output pin display
The following two menu commands are provided: "Update parameters" and "Remove unused FB call

parameters".

Update parameters: icon - 4g; shortcut key: Ctrl+U, which updates the input and output parameters of
the selected operation block. When the input or output parameters of the operation block are
changed, run the "Update parameter" command to update the parameters.

Remove unused FB call parameters: icon - 4, which deletes the input and output pins of the unused
operation block. That is, when the input or output of the operation block is "???" or empty, the input or
output is not displayed.

Batch update block calls

When an LD editor is used, if any input or output parameter of any operation block in the editor
changes, click "Batch update block calls" in the toolbar. Then the input and output parameters of the
operation block in the current editor are updated in batch. When this command is executed, the
system checks parameters of all operation blocks in the current editor before updating them.

Example:

Modify the input and output parameters of FBConVerTVa: Delete input parameters Timel, Time2,
Time3, and Alwayl and output parameters Signall and Signal2.

Before update:
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3, A6_Action.5v_Action x| ] Focemertia .
T vEms Lo o
lig=pmarl
VacuoNo[1] VacuoNo[2] VacuoNo[3]
FBConvertVa FBConvertVa FBConvertVa
EN ENO EN ENO EN ENO —M8M8¥ M
ActNo[200] — Open Opened — Acted[200] ActNo[202] — Open Opened [—Acted[202] No[204] — Open Opened — Acted[204]
Ae [201] — Close Closed |—Acted[201] ActNo[203] —{Close  Closed — Acted[203] [205] — Close Closed |—Acted[205]
X P[8] — Inl Signall —ASignal[200] ). P[9] —{ Inl Signall —ASignall[202] X[71.P[10] — Inl Signall —ASignal[204]
FunctionKey[8] — Alway Signal2 |-ASignal[201] FunctionKey[8] —Alway Signal2 —ASignall203] FunctionKey[8] —fAlway Signal2 —ASignall205]
50 — TimeQ 50 — TimeQ 50 — TimeQ
50 — Timel 50 — Timel 50 — Timel
50 — Time2 50 —{ Time2 50 — Time2
2000 — Time3 2000 — Time3 2000 — Time3
— Alwayl —{Alwayl — Alwayl
—= Outl Y[51.P[10] —= Outl 2] == 0utl
] == 0ut2 Y[51. P[11] == Out2 —= Out2
— Errorl AError[202] = Errorl —S Errorl
—= Error2 AError[203] —= Error2 r[205] = Error2
o YERFE 2.
lza =l
VacuoNo[5] VacuoNo[6] VacuoNo[7]
FBConvertVa FBConvertVa FBConvertVa
EN ENO EN ENO EN ENO
Open Opened — Acted[208] ActNo[210] — Open Opened [—Acted[210] ActNo[212] — Open Opened — Acted[212]
Close Closed [—Acted[209] ActNo[211] —{Close  Closed — Acted[211] ActNo[213] —{Close Closed [—Acted[213]
Inl Signall —ASignal[208] X[91.P[9] —Inl Signall —ASignal[210] X[91.P[10] — Inl Signall —ASignal[212]
Alway Signal® —ASignall[209] FunctionKey[8] —{Alway Signal2? ASignall211] FunctionKey[8] — Alway Signal2 -ASignal[213]
Tine0 50 — Time0 50 — Time0
Timel 50 — Timel 50 — Timel
Time2 50 — Time2 50 — Time2 R+Q) (00w &
< >
After update:
i, A6 ActionsV_Action x /] Fecomertva .
1 N
VacuoNo[1] VacuoNo[2] VacuoNo[3]
FBConvertVa FBConvertVa FBConvertVa
EN ENO EN ENO EN N
ActNo[200] — Open  Opened |- Acted[200] ActNo[202] — Open  Opened — Acted[202] ActNo[204] — Open  Opened —Acted[204] Act
ActNo[201] —{Close Closed |-Acted[201] ActNo[203] — Close Closed — Acted[203] ActNo[205] — Close Closed — Acted[205] Aet
X[71.p[8] Inl X[71.P[9] — Inl X[71.P[10] — Inl X[
FunctionKey[8] —{ Alway FunctionKey[8] — Alway FunctionKey[8] —{ Alway Functic
5 Time0 50 — Time0 50 — TimeO
Outl [5].P[10] —= Qutl Y[5].P[12] —= Outl Y[E
Out2 Y[5].P[11] —= Out2 ([5].P[13] = Out2 y{k
Errorl AError[202] —= Errorl ABrror[204] —= Errorl AEr:
AError[201] — Error2 AError[203] —= Error2 AError[205] —=j Error2 AEr:
o vEmRBR 2 .
lia %M
VacuoNo[3] VacuoNo[6] VacuoNo[7]
FBConvertVa FBConvertVa FBConvertVa
EN ENO EN ENO EN ENO—m—————————
ActNo[208] —{ Open  Opened |- Acted[208] ActNo[210] — Open  Opened — Acted[210] ActNo[212] — Open  Opened —Acted[212] Act
ActNo[209] — Close Closed |-Acted[209] Close Closed [-Acted[211] ActNo[213] — Close Closed —Acted[213] Act
X[91.P[8] — Inl Inl X[9].P[10] —{Inl X[
FunctionKey[8] — Alway Alway FunctionKey[8] — Alway Functic
5 Time0 Time0 50 — TimeO
Outl Outl [71.PL Outl Y0
Out2 Y[71.P[11] == 0ut2 Out2 Y0
Errorl AError[210] —= Errorl Errorl AEr:
Error2 ABrror[211] —= Error2 Error2 AEr:

NI EY M
>

Note

When the "Batch update block calls" command is executed, the system updates input, output, and input/output pin
of operation blocks that can be updated in the editor for which LD is activated in batch based on the latest input,
output, and input/output parameter definitions. Block operations that can be updated include PRG, FB, FUN, Ac-
tion, and Meth.

Update block calls

Right-click a POU node (only containing functions, function blocks, function block methods, and
programs) in the device tree. In the shortcut menu displayed, select "Update block calls" to update
input and output pins of operation blocks calling this POU in all LDs (not supported for ST) of the
project.

After "Update block calls" is selected, the system searches for POUs that call this POU and recalculates
their pins. If update is required, the system displays a modification confirmation window, listing all
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POUs to be modified. Click "OK" to perform the update or click "Cancel" to cancel the update. If no
POU needs to be updated, this window is not displayed.

Example:

1. Right-click "FBConvertVa" in the device tree. In the shortcut menu, select "Update block calls". The
system lists POUs requiring update in B9_Manage.PRecord, B6_Action.SVacuo2, and A6_Action.SV_
Action.

2. In the dialog box displayed, click "OK".

=45 CmpHCHighSpeedla, 1.2.0.0 (Inovance)

* {0 DataTypes
*-[ Globals
= Pous

%[ Drivelnterface
=2 FunctionBlocks
=2 pLC

HC_ArrayCompare
HC_ChangeGearingRatio
HC_Compare
HC_Counter

HC_Preset
HC_ReadStatus
HC_StepCompare
HC_TouchProbe
HC_VirtuaTouchProbe

The input and output pins of all operations blocks (B9_Manage.PRecord, B6_Action.SVacuo2, and
A6_Action.SV_Action) that call FBConvertVa are updated.

4F FBConvertva

1

FBConvertva

P

i\ FBCOnVertva

TESR 1L.....
2 #CT PPM

Record[50]

FBConvertVa_0

B B9_Manage.PRecord x| [l As_Action.5V_Action

Tl
i

[ B9_Manage.PRecord

S

FBConvertVa
Open Opened
Close Closed
Inl
Alway
Outl
Out2
Errorl
Error2

B B5_Action.SVacuo2

[, A6_Action.sv_action

[ B6_Action.svacuo2 x

YESE L....
2181
VacuoNo[29]
FBConvertVa
EN ENO
ActNoB[256] —}0Open  Opened
ActNoB[257] —}Close Closed
x[27].P[8] —}Inl
FunctionKey[58] —fAlway
Y[25]. P[8] —f0utl
Y[25]. P[9] —f0ut2
AError[256] —}Errorl
AError[257] —}Error2

[ 8o Manage.PRecord
vYESFE L.L...
ligspiEa]

- Acted[256]
- Acted[257]

[, A6_Action.5v_Action x [} E6 Action.SVacuo2

AError(
AError[

Y[5]. P[8] = Outl
Y[5]. P[9] == Out2
[200] — Errorl
201] = Error2

VacuoNo[1]
FBConvertVa
EN ENO
ActNo[200] — Open  Opened
ActNo[201] —{Close Closed
X[71.P[8] — Inl
FunctionKey[8] — Alway

Acted[200]
—Acted[201]

Y[5].P[11] —= Out2
AError[202] == Errorl
AError[203] — Error2
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05

P[13] == 0ut2
AFrror[204] —= Errorl

AFrror[205] —= Error2

ArySHL ArySHL
EN ENO EN ENO ——
MB. CT[50] — InOut — MB. PPM[50] — InOut —
40 —Size 40 — Size
1 — Num 1 — Num
VacuoNo[30] VacuoNo[31]
FBConvertVa FBConvertVa
EN ENO EN ENO —
ActNoB[258] —{ Open Opened  Acted[258] ActNoB[260] — Open Opened —
ActNoB[259] — Close Closed |- Acted[259] 0B[261] — Close Closed —
x[27].P[9] — Inl ] Inl
y[58] — Alway y Alway
Y[25].P[10] =4 Outl ] Outl
Y[25].P[11] = Out2 [25] Out2
AFrror[258] — Errorl AError[260] — Errorl
! —= Error2 AError[261] — Error2
VacuoNo[2] VacuoNo[3]
FBConvertVa FBConvertVa
EN ENO EN ENO —
ActNo[202] — Open Opened — Acted[202] AetNo[204] — Open Opened 2
ActNo[203] — Close Closed —Acted[203] ActNo[205] —{Close Closed —2
X[71.P[9] — Inl X[71.P[10] — Inl
FunctionKey[8] — Alway FunctionKey[8] — Alway
Y[5].P[10] —= Outl Y[5]. P[12] =5 Outl
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Note

Only pins of operation blocks of the selected POUs are updated. If an FB function block with multiple Actions is se-
lected, those calling the FB and calling the FB actions are updated together (because the input and output of Ac-
tions are the same as those of the FB function block by default).

Convert to LD language

View as ladder logic: shortcut key Ctrl+2. Convert FBD/IL to LD language: As FBD and IL are no longer
supported, use this command to convert FBD and IL in the LD language for old projects.

Jump to network

Go To...: Jumps to the specified network. Specify the target network number in the "Network number
(1-5) or label:" text box.

et

Hetwork mamber (1-5) or label:

Cancel

Edit Operand Comment

Edit Operand Comment: Edits the comment of the selected operand.
Command execution condition:

e FBD/LD is selected, and "Show operand comment" is selected.
e Anoperand string is selected.

Operand is a logical concept. Input variables, constants, and addresses are operands. Examples are
operation block input variable, contact union variable, coil union variable, and operation block

instance.

Select an operand string and run this command. The "Edit Comment" dialog box is displayed, as
shown in the following figure. Edit the operand comment.

Edit Comment X

()4 Cancel
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Toggle parallel mode

Toggle Parallel Mode: Switches the parallel mode of a parallel branch. The parallel mode is divided
into the sequential parallel branch and the short-circuit-type parallel branch.

e The sequential parallel bracket uses a single line. The output of a single branch is subjected to the
OR operation to obtain the branch output result, as shown in the following figure. Branch results
are obtained through OR.

MOVE
EN ENO

<@—— Singleline
x1

Il

e The short-circuit-type bracket uses double line. The branch output result must consider whether

each branch includes a non-operation block.

The branch of the non-operation block is used as a condition. If a result of the branch is "TRUE", the
branch with an operation block is not executed. It can be considered as an operation block of the
contact short circuit type. As shown in the following figure, the first "Move" branch instruction is
executed only when the results of the X1 and X2 branches are not "TRUE".

The branch of the non-operation block must meet the following conditions:

1. The branch only includes a contact or operator block.

2. The contact does not include the edge signal.

3. The operator block is not of the EN/ENO type, and its input line does not contain the negation or
edge signal.

MOVE
EN ENO
1 — —al

«——Doubleline

Note

Branches of the short circuit type are not recommended considering the branch complexity.

Set Branch Start/End Point

Set Branch Start/End Point: icon - 3 ; shortcut key: Ctrl+D.

The "Set Branch Start/End Point" command is used to connect the start and end connections,
functioning as the line drawing function.

To connect two points, set a start point (451 displayed the start point, indicating the start point of the
connection), select an end point, and then execute this command. The system automatically connects
the two points. For the specific connection logic, see the line drawing function.
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6.3.7

6.3.8

Single-Key Command

A single-key command enables fast editing by using a single-character shortcut key. The single-key

command can be executed on a line or an element. Run a single-key command on a line to insert a

serial element. A single-key command on an element is used to insert parallel elements or switch the

element function.

To set a character for each command, choose "Options" > "FBD/LD" > "LD".

Single-key commands on lines

Insert Contact: The default single key is C.

Insert Negated Contact: The default single key is "/".

Insert Coil: The default single key is Q.

Insert Reset Coil: The default single key is R.

Insert Set Coil: The default single key is S.

Insert Empty Box: The default single key is F.

Insert Empty Box with EN/ENO: The default single key is E.

Set/Reset/edge signal switching: The default single key is space. It is used to switch the BOOL-type
input and output lines of the operation block. When a BOOL-type input line of the operation block
is selected, delay signal switching is performed. When a BOOL-type output line of the operation
block which is not the main output line is selected, "Set/Reset" switching is performed.

Single-key commands on elements

Insert Contact Parallel: The default single key is C. The selected element can be a contact or
operation block.

Insert Box Parallel: The default single key is F. The selected element can be a contact or operation
block.

Insert EnEnoBox Parallel: The default single key is E. The selected element can be a contact or
operation block.

Insert Coil: The default single key is Q. The selected element can be a coil, return element, or jump
element.

Negated Switch: The default single key is "/". Select a contact to switch between NO and NC. Select
a coil to switch negation.

Switch element set/reset/edge signal: The default single key is space. Select a contact to switch
among the rising edge signal, falling edge signal, and normal signal. Select a coil to switch among
set coil, reset coil, and normal coil.

Line Drawing Function

This function connects the start and end points of a line. To use this function, meet the following

conditions:

The start and end points must be on the same line and can be selected (power flow line excluded).
Dragging the input and output pins of an operation block can swap their positions. Areas
(approximately 11 pixels) around pins of operation blocks are used for such dragging and therefore

lines cannot be drawn in these areas.
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Line drawing functions are divided by result into parallel line connection (a parallel branch added),
branch closing, and branch splitting.

Parallel line connection

When the start point and end point of a line are on the same branch, a contact is automatically
connected to the start and end points in parallel, as shown in the following figure.

e Ifalineisdrawn inside a branch, a contact is automatically connected between the start and end
points in parallel.

o If youdraw a line starting of the end point of a disconnected line to another line, the disconnected
line is closed.

o Ifyou draw two adjacent lines, one up and one down, the up and down branches are split.

MOVE
MOVE EN ENO
EN ENO

—al

M

Inserted parallel contact

e The start point and end point must meet the conditions of parallel connection. That is, the start
point and end point cannot span the inside and outside of the parallel branch, cannot span

branches, and cannot span from the input to the output of the multi-line operation block.

MG Power.1.
MC_Power X1

= Axis Status

bRegulatorRealState

bDriveStartRealState

Busy

Error

ErrorlD

Enable

T

bRegulatorOn

bDriveStart

e The start and end point cannot span a disconnected branch.
X2 x3

n ]

U

x4

1
) v

X1
||
L]

Branch closing

When the start point of a line is the end line of a disconnected branch and the other end is connected
to a line that can be closed, the current disconnected branch is closed, as shown in the following
figure.
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e The branch closing function allows spanning a disconnected branch.
X2 x3 *6 X2 %3 x6

] [ | [ l [ I [ | [ 1 [

| '

X1 X1

1 [ 1 [

e Ifthe disconnected branch only has an end point, an empty contact is automatically added when

the branch is closed.

®: An empty contact is automatically added.

e If the branch of the hierarchy corresponding to the disconnected branch is closed, the disconnected

branch can only be closed with the right vertical line.
X2 %3 x6

1 [ 1 [ 1 [

HXA[} {]XS[I “r—le)

X1

1 [

®: The branch of the hierarchy corresponding to the disconnected branch is closed.

@: The disconnected branch can only be closed with the right vertical line.

Branch splitting

When the start and end points of a line are on two adjacent branches, the parts at two sides of the
start and end points are split into two branches in parallel.

[|J(2|] [|x6|]
x4 %3 —> x4 ®3
1 i I Il

e If no element exists at the left or right side of the start or end point, an empty contact is
automatically added at the side without element.
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@: No element at the right
@: Added empty contact

e Disconnected branches cann

(D: Disconnected branch

6.3.9 Drag and Drop

X2

| [

xd —> x4

] @ N
ot be split.

The LD supports the drag and drop operation on elements. You can drag the elements in the toolbox

and drop them onto the networ

k, and drag and drop elements on the LD page or across pages.

When you drag and drop an element, the LD page displays the available positions. The available

positions are displayed in the fo

.
mode.
L
o Upperand lower triangles: |
element.
e Upper and lower arrows: ==

llowing three modes:

Diamond: <> You can drag and drop an element onto the current position and insert it in serial

. You can insert a parallel element above or below the current

_— - You can add a network in the upward or downward direction.

When you drag and drop an element to the insertion position, each figure changes to green inside, for
example, =z, indicating the insertion position. The following figure shows the drag and drop process.

Network Comment

~ Program 5 ...
Network Comment

p Expanded Instructions
) Motion Control
) High Speed 1/0 Instuctions

[ canopen @ eL10_RTU_cop Pitch_Drive_V1_14 (@ 15580_priver & axis o Library Manager [ pou_7 x[fM Pous ~ | | TeolBox ~n
25 VAR_INPUT
s Ta:BOOL: || p My Favorite
b:BOOL; 4 Basic Instructions
> | END VAR = [ Ladder elements ~
\AR_OOTPUT
- " Network Insert an empty network
G:BOOL;
D _VAR = s
ER=RVAY TF Box with ENJENO
1 cneble: BOOL; 4 Input
11| END VAR
. - 0% -+ Jump Ajump to a label
— = = o qner Return Return to POU call Postion
N 3
i Program; 1 - I Branch Insert 3 new branch
£ Network Comment
H B Beate Insert ST-Snippet
H enable AND
i = [ LogicOperations
i 4% Negated contact A negated contact
Ce d contact | Acol
<F 2| ¥ Program 2. o0 Reset coil A reset coil
Network Comment Aset coil
e Staithees A rising edge detection function
CF 3| > Program 3:m. 4 falling edge detection function
Network Comment Arising edge detection functionblo
- Start here Afalling edge detection function blc
Rising edge output v
<F 4| ¥ Program 4:... a )
=
<F s
hS

)} CAN Instructions
p Communication
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@ Insert a parallel connection. @ After dragging, the color changes ® Insert a contact.
to green to indicate the insertion

position.

Drag and drop elements from the toolbox

You can drag and drop elements from the toolbox to the LD editor.

The toolbox provides basic instructions, expansion instructions, motion control, high-speed 1/0,
CANopen axis control instructions, communication instructions, and POUs. You can customize types
and instructions, or add instructions to the toolbox.

LD elements are provided in basic instructions.

POUs mainly contain the program, function block, function, method, and action defined in the current
project. Up to 200 POUs can be displayed. If this limit is exceeded, POUs are not displayed, to avoid
content disorder.

When you drag and drop elements, the available positions are displayed. Observe the following rules:

e You can drag and drop contacts to contacts and operation blocks (including execution blocks) for
parallel connection, and to lines for serial connection.

e You can drag and drop operation blocks to contacts and operation blocks (including execution
blocks) for parallel connection, and to lines for serial connection.

e You candragand drop coils to non-parallel closed branches and input lines of non-multi-line
operation blocks for serial connection. You can also drag and drop coils above or below other coils,
return elements, and jump elements.

Drag and drop elements on the edit page

6.3.10

On the LD page, you can drag and drop the selected element from one position to another. You can
drag and drop elements within the current edit page or to another LD edit page.

You can select one or more elements for the drag and drop operation.

The drag and drop operation is divided into normal drag and drop and copy-type drag and drop (press
Ctrl for drag and drop). During normal drag and drop, after the selected element is dragged and
dropped, it is deleted from the original position. During copy-type drag and drop, after the selected
element is dragged and dropped, it is still retained at the original position.

The drag and drop function is implemented in the standard manner.

The drag and drop rules for one or more selected elements are the same as those of the paste
operation by the standard edit command.

Graphic Display Tool

The LD graphic display tools are used to control the LD display mode, including the selection tool, drag
and drop tool, magnifier tool, and zooming tool. By default, the LD adopts the selection tool. The
graphic display tools are displayed in the lower right corner of the LD page, as shown in the following
figure.
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Drag-drop tool Zoom tool
R|HQ [100% &R

bt

Selection tool Magnifier

e Selection tool
The selection tool is the default displayed tool. In selection tool mode, the cursor is displayed as [};.
You can select elements for editing.

e Dragand drop tool
In drag and drop tool mode, the cursor is displayed as og.. You can perform the drag and drop
operation in areas.

e Magnifier
In magnifier mode, the cursor is displayed as _y . Content is magnified with the cursor at the center,
as shown in the following figure.

|
x42
H [I x42
x41 EQ _ﬂ H
I [} EN
1l — x41 EQ
x36 a;_ :F — [ EN
as — p—
— [ x36 a;
x43 AND — 1
— | %43 AND
al. _ﬂ ﬂ EN
NE Jal— & s
al — EN a2 —
o L #F

NESES 100 % R -

Zoom-in with the mouse cursor as the center

e Zooming tool
The zooming tool displays the zoom scale of the current page and allows you to set the zoom scale,
as shown in the following figure.

I
400%

200%
150%

100%
50%
25%

K| 100 % E,\'T
o 2R THE
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Click "...". The "Zoom Scale" dialog box is displayed. Enter a zoom scale, as shown in the following
figure.

Zoom Scale >

Toom scale(®) |1|:||:|

Cancel

6.3.11 LD Debugging

The LD provides powerful debugging functions. In addition to the existing monitoring table, the LD also
provides online monitoring, operand writing, mandatory value writing, breakpoint, and single step
debugging.

Monitoring

In online mode, the LD page displays the execution results of lines, elements, and operand variables in
specific forms, as shown in the following figure.

outputl28 x38 x34 x39 x42
—Hk 101 1l ] 0t
i
EN ENO Dﬂ EN
o -
x37 x36
2
— i O =Ee
x43 AND
_HDH EN & ENO
a1 [0 a3 0]
o 20
al #
0 —|
x36
—0
x42
— s

Display forms of lines, variables, and elements during monitoring

e Line monitoring

1. BOOL-type lines are displayed in blue in the bold form in the conducting state (the value is
"TRUE"); otherwise, they are displayed in black in the bold form.

2. Non-BOOL-type lines (operation block input, output integer variable, time-type variable, and
floating point variable) are displayed as fine lines. When the value is 0, they are displayed as black
fine lines. When the value is not 0, they are displayed as blue fine lines.

e Element monitoring

1. When the contact is energized, the NO contact is displayed as { ] | or the NC contact is displayed
as @b When the contact is not energized, the NO contact is displayed as {| ||}, or the NC contact
is displayed as §A]-

-433-



Programming Languages

2. When the coil is energized, the normal coil is displayed as Jjjjj, or the negated coil is displayed as

i - When the coil is not energized, the normal coil is displayed as {[ ]j, or the negated coil is

displayed as (7.

3. The logic of the EN/ENO operation block is executed only when EN is "TRUE". To allow you to

understand the execution state of the EN/ENO operation block (whether it is enabled), we

differentiate the text of the operation block type. If the operation block is executed (EN is

"TRUE"), the operation block type is displayed in black text. If the operation block is not executed,
the operation block type is displayed in gray text (the block is disabled), as shown in the following

figure.

ADD ADD

=EN ENO
+

Figure 6-6 Operation block executed Operation block not executed

e Variable monitoring

1. Monitored variables are displayed in different widths, depending on the specific type, to reduce

space usage. For variable-length elements such as strings and enumerated elements (the

enumeration name is displayed), the default length is 12 characters. If the displayed content is

incomplete, "..." is displayed, and the complete content is displayed in a prompt. For fixed-length

elements such as integers and floating point numbers, content is displayed based on the

maximum length.

2. You can drag and drop monitored variables to the monitored variable list.

3. To change the variable display mode, choose "Debug" > "Display Mode".

Note

Functions and methods are executed instantly, resulting in only temporary data. Therefore, functions and methods

cannot be monitored directly after login. To monitor functions and methods, you need to add breakpoints to the
functions and methods to interrupt execution before monitoring, as shown in the following figure.

‘? b0 BOOL <Set breakpoint to monitor this variable.>
}49 Bl BOOL <Set breakpoint to monitor this variable.>
4? B2 BOOL <Set breakpoint to monitor this variable.>
K’ﬁ' b3 BOOL <Set breakpoint to monitor this variable.>
K’ﬁ' Y10 BOOL <Set breakpoint to monitor this variable.>
i . = v10
' [JF——¢n & ENO ]
Bl 77?7 —B3 77?7
B2

Mandatory value writing

You can write preparatory values to contacts, coils, and variables of the LD. Then, run the "Write

values" or "Force values" command in the "Debug" menu to write or enforce values to variables.

Before writing or enforcing values, you need to write preparatory values, as shown in the following

figure.
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outputMS x34

—| J il
ACT1

—{EN ENO

x37 ADD
—ﬂ EN + ENO
T s
a2 g2 "

Write preparatory Values into the angle
brackets "<>" for contacts and variables.

e For contacts, coils, and BOOL-type variables, double-click the element or variable value position to
switch between the "TRUE" and "FALSE" preparatory values. For example, you can double-click in
the middle of a contact or coil to switch the preparatory value.

e Double-click the value position of a non-BOOL variable. The "Prepare Value" dialog box is
displayed. Enter a preparatory value, as shown in the following figure.

FI

1l ¥ Program 1 :....

e
P

E2ss Expression |al |

e A o o |
ENO SE:

& B3 Current value: |4 |

Yhat do wou want to da?
©rrepare 2 mew value tor the mext wWrlte or roroe
""""" operation:

[ |

ATIDY
AL

[ EN 4 ENOF—

al[_4 1 a3

Cancel

o After a mandatory value is written, the || identifier is added before the value to indicate it is a
mandatory value.
e To release a mandatory value, choose "Online" > "Unforce values".

Breakpoint

The LD supports the breakpoint function. After a breakpoint is added, program execution
automatically stops at the breakpoint, and you can debug the program. Operations such as jump-in,
skip, jump-out, and run-to-cursor are supported.

After a breakpoint is added, the breakpoint position (element) is marked by a rectangular box in light
red. When program execution reaches the breakpoint, the breakpoint position is marked by a
rectangular box in yellow. If a breakpoint exists in the network, a circle is displayed in the network
decoration area, as shown in the following figure.
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6.3.12

Breakioint in the network Break pointin the iecution position Configured break point, not executed
........ o MC_Power_1
MC_Power %38 x34 %39 x42
- - | Al Al E
Axis —=3 Axis Status lll:] I]ll I]ll I]ll
output128 bRelgulatorRealState 0 FALSE m—
“ H Enable bDrlveStartReangate o FALSE EN"‘—;;lo
bb1 bRegulatorOn Uy = BLEE [ |l
X Error FALSE
_bDnveStar‘t ErrorID |— x37
x36
Iﬂ
I
x42
DI'I
U

The LD is graphical and a breakpoint can be added only at a position with a logical statement. Logical
statements exist only in limited areas of the LD for optimized performance. That is, breakpoints can be
added only in limited areas. For example, breakpoints cannot be added at the contact position or non-
EN/ENO operator block position.

Breakpoints exist in places with possible variable value change, program branches, POU call position,
and places where output variables are assigned values. Choose "View" > "Breakpoints" to open the
"Breakpoints" dialog box and view all possible breakpoint positions.

Breakpoints can be added at the following positions:

e Network start position, which is the position of the first possible breakpoint in the network. When a
breakpoint is added to a network, it is added to the first breakpoint position.

e Operation blocks not including the EN/ENO operator, such as FB, action, program call, and
execution block.

e Coil, return, and jump element positions.

LD Data Update

For InoProShop V1.4.0 and earlier versions, such as InoProShop V0.0.9.10, InoProShop V1.1.0,
InoProShop V1.2.0, InoProShop V1.2.60.0, and InoProShop V1.2.70.1, the accessed LD data must be
updated before you can use the functions of the optimized LD version.

LD data can be updated in the following two ways:

e Inthe "Project Version Information" dialog box that is displayed when a project is opened, click the
LD/FBD tab. Select all the update marks shown in the following figure, and then click "OK".

e Choose "Project" > "Project Version Information". In the "Project Version Information" dialog box
displayed, click the LD/FBD tab. Select all the update marks, and then click "OK".
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s, EER. SEinE
i E R ZER GBS LEER SNRRSERREETRS
[T EhARaE

S EER
AR HEEEER D SNREESENEEEEIRS
[C] &3m0

i EEHRER
Fodi Az E TN EnEno . SMIERIFNSE REL N =S
[] #8HNEnEno

WITHESDEE
ZBHITRID. TMHITHRERSIARE

8o

If the LD data is not updated, update description is displayed in the first network.

: HEFEHN  RENTREAIEE | EE LR TTu SRS TR [TREHEE]- LD/ #EF LEEEdE

Note

LDs must be updated before use.
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7

7.1

7.2

7.2.1

7.2.2

Diagnosis

Overview

Diagnosis aims to quickly locate errors while the PLC is running so that you can find solutions based on
error information and states. The InoProShop diagnosis page can be accessed and displayed only
when you log in to the PLC.

The InoProShop programming system can diagnose various communication devices and generate
messages indicating faults, disconnection state, and other errors based on the running state of
devices.

Modules involved in fault diagnosis include CPU module, Modbus module, Modbus TCP module,
EtherCAT module, CANopen module, CANlink module, and PROFIBUS-DP module.

The InoProShop programming system allows you to obtain diagnosis information through the
configuration diagnosis, list of diagnosis information, list of device self-diagnosis information, or
diagnosis programming interface.

All diagnosis information is parsed and obtained through diagnosis codes. Diagnosis codes correspond
to diagnosis programming interfaces.

Configuration Diagnosis

Overview

Configuration can be classified into network configuration and hardware configuration. The
corresponding diagnosis can be classified into network configuration diagnosis and hardware
configuration diagnosis. In configuration, the diagnosis state of each communication module is
displayed through different icons: "Running", "Stopped", "Disconnected", and "Faulty".

(+]

: Running state: The device is running without faults.

(m

: Stopped state: The device is stopped.

=

43¢: Disconnected state: The device is disconnected or the device does not exist.
&, : Faulty state: The device is faulty and cannot run.

The device state is displayed on the configuration page.

Network Configuration Diagnosis

You can configure a PLC bus system, activate the bus, and add slaves on the "Network Configuration"
page. Log in to the system and access the "Network Configuration" page. The diagnosis state of each
communication device is displayed, as shown in the following figure.
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CANopen

:

B AMG00- @ 2DM556 > 15580
RTU- @ RC Driv it
cop Ix g Station:3
Station:1 | gj Station:2
ModBus(ComPort 0)
. modbus_
1 tocol
o protoco
QJ Station:1
=
ModbusTCP
modbusT modbusT
e <L 1
E:|j cp E:| cp_
| 192.168.0 | 192.168.0
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=  AMG0OOR _I1S620N
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Figure 7-1 Network configuration diagnosis

After login, the state of each slave or CPU is displayed on the "Network Configuration" page:

"Running", "Faulty", or "Disconnected". For details about network configuration, see hardware

configuration.

7.2.3 Hardware Configuration Diagnosis

Hardware configuration is mainly used to add expansion modules corresponding to the bus, including

local I/O hardware configuration, EtherCAT hardware configuration, and CANopen hardware
configuration. CANlink, Modbus, and Modbus TCP modules are displayed only on the "Network

Configuration” page. You can double-click a network configuration sub-node or slave module to access

the "Hardware Configuration" page, or select another hardware configuration mode on the "Hardware
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Configuration" page. The hardware configuration diagnosis is similar to the network configuration
diagnosis. The following figure shows CANopen hardware configuration diagnosis.

]

Node ID:

o -
b
Iillillmilll .

B

™

iiiil@ﬂi
illiiiﬁlﬂ :

-}

|

ol 1

-

Node ID:
2

7]

Node ID:
3

Figure 7-2 CANopen hardware configuration diagnosis

7.3 Fault Diagnosis

Fault diagnosis displays all device fault information, provides details about faults and troubleshooting,

and provides diagnosis details under special circumstances.

After the device is connected, you can choose "Tools" > "Troubleshooting" to access the "Fault
Diagnosis" page. The following figure shows the "Fault Diagnosis" page.
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< Fault Diagnosis X
RealTime Diagnosis  History Fault User Event

Module: |A|| v‘ | |u Filter Refresh Clear « Export
Module Info Action
=[] EthercaTC

ﬂi 15620M | Persistent frame drop error Jump To QverView

m Axis SMC_DI_GEMERAL_COMMUNICATION_ERROR Jump To General Setting

= . ModbusSlave
ﬂi modbus_protocol The slave of Com0,ID 1 channel 1 occur Receiving timeout
ﬁi madbus_protocol The slave of Com0,ID 1 channel 2 occur Receiving timeout
ﬁi madbus_protocol The slave of Com0,ID 1 channel 3 occur Receiving timeout
ﬂi madbus_protocol The slave of Com0,ID 1 channel 4 occur Receiving timeout

Detail
Reason [ Fault details ]
Communication error s continuous frame loss on the slave port. Slave address(). Alias address(), Frame drop port()
[Reason]

1.When the first slave station reports an error, it may be that the PLC is disconnected from the first slave station.
2.the rurrent slave statinn netwark cahle is abnormal. noor contact

Solution 1.Check whether the network cable is connected

2.Replace the network cable

3.Replace the slave station

4,add a magnetic ring or replace a higher standard network cable

Extra Infol Slave address:

Extra Info2 Frame drop port:

Extra Info3 Alias address:

Extra Info4 Slave station error code:

Three tabs are provided on this page:

e RealTime Diagnosis: Displays all faults of the device to which you have logged in.

e History Fault: Displays all history faults of the device to which you have logged in.

e User Event: Displays all history operation records made by users to the device to which you have
logged in.

RealTime Diagnosis

1. Click "RealTime Diagnosis". The "RealTime Diagnosis" page is displayed.
2. On this page, you can set a filter to display modules of which fault information you want to display.

e From the drop-down list of "Module", select a module type. Options are "All", "CPU Module",
"Modbus Module" "Modbus TCP Module", "Local Module", and "EtherCAT Module". The default
option is "All".

e Inthe text box, enter the name of a faulty module or keywords in fault information, and then click
"Filter".

The fault information list displays relevant information such as the module name, fault information,
and action based on the selected module type or keywords.

Note

o To refresh the module fault information list, click "Refresh". The latest module fault information is displayed in
the list.

o To clear the module fault information list, click "Clear".

o To export module fault information from the list, click "Export".

-441-



Diagnosis

3. In the fault information list, click a fault record. The "Detail" and "Deep Diagnosis" tabs are displayed

in the lower part of the page, through which you troubleshoot the fault based on the diagnosis

information.

o Click "Detail". On the tab page displayed, the fault reason, solution, and more information are

displayed.

o Click "Deep Diagnosis". On the tab page displayed, the diagnosis information of complex faults is

displayed.

Note

The "Deep Diagnosis" tab is available for some faults of EtherCAT, such as the GL10 and GL20 modules.

4. (Optional) In the "Action" column, click the link to jump to the corresponding page.

History Fault

1. Click "History Fault". The "History Fault" page is displayed.

At the top of the page, the number of faults of different fault levels is displayed. Fault levels include

"Exception", "Error", and "Warn".

< Fault Diagnosis X

RealTime Diagnosis  History Fault  User Event

E! Exception 0 |€ Error 12 |(1) Warn 0 | Component: |All v| Time: | H |Search: | [ o
Level Time EventlD Position Info Action
€ Error 2024-01-16 19:55:36 0x5678219210075 ModbusslaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 14
€ Error 2024-01-16 19:55:33 0x5673219210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 13
€ Error 2024-01-16 19:55:31 0x5678219210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusErrord 12
€ Error 2024-01-16 19:55:29 0x5673219210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 11
€ Error 2024-01-16 19:52:40 0x5673219210075 ModbusSlaveComPortSlaveCom DealModbusErrord 14
€ Error 2024-01-16 19:52:38 0x5673219210075 ModbusslaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 13
€ Error 2024-01-16 19:52:36 0x5673213210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusErrord 12
€ Error 2024-01-16 19:52:34 0x5673219210075 ModbusslaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 11
€ Error 2024-01-16 18:57:21 0x5673219210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusErrord 14
€ Error 2024-01-16 18:57:19 0x5678219210075 ModbusslaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 13
€ Error 2024-01-16 18:57:17 0x5673219210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusErrord 12
€ Error 2024-01-16 18:57:15 0x5678219210075 ModbusSlaveComPort ModbusSlaveComPortSlaveCom DealModbusError0 11
Detail
Reason
Solution

Note

If no fault information is displayed, click "Refresh".

2. Set a filter to display modules of which fault information you want to display.

o Click the corresponding fault level button to display or hide information of faults of this level.
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e From the drop-down list of "Component”, select a module type. Options are "All", "CPU Module",
"Modbus Module" "Modbus TCP Module", "Local Module", and "EtherCAT Module". The default
option is "All".

e Inthe text box of "Time", enter a start time and an end time. In the text box of "Search", enter
keywords in the fault information, and then click "Filter".

The fault information list displays relevant information such as the fault level, occurrence time, event
ID, device location, fault information, and action based on the module level, module type, time
range, or keywords entered.

Note

o To refresh the module fault information list, click "Refresh". The latest module fault information is displayed in

the list.

« To export module fault information from the list, click "Export".

3. In the fault information list, click a fault record. The fault details are displayed in the lower part of
the page, including the cause and solution. Troubleshoot the fault based on such information.

4. (Optional) In the "Action" column, click the link to jump to the corresponding page.

User Event

1. Click "User Event". The "User Event" page is displayed.

At the top of the page, the number of events of different levels is displayed. Event levels are classified
into "Event" and "Information". The information level is not displayed by default.

RealTime Diagnesis  History Fault User Event

8 Event 173 | Component: |A|| ~ | Time: | ” | Search: | | & Filter Refresh o Ex
Level Time EventlD Position Info Action
8 Event 2024-01-16 19:55:27 0x10F420052002 HardwareConfig Application is running
€ Event 2024-01-16 19:55:22 Ox10F420052004 HardwareConfig Application download done
8 Event 2024-01-16 19:55:20 Ox10F42005200F HardwareConfig Application exit done for "Application will be deleted after the stop™
€ Event 2024-01-16 19:55:15 0x10F420052004 HardwareConfig Application stop done for "User stopped the application™
& Event 2024-01-16 19:55:03 0x10F420052022 HardwareConfig user login Application, Session ID is 0xCDFA25E5
8 Event 2024-01-15 19:5%:00 Ox10F420052023 HardwareConfig user logout Application, Session ID isOxB1ECDC2F
€ Event 2024-01-16 19:52:32 0x10F420052002 HardwareConfig Application is running
€ Event 2024-01-16 19:52:25 Ox10F420052004 HardwareConfig Application download done
8 Event 2024-01-16 19:52:24 0x10F42005200F HardwareConfig Application exit done for “Application will be deleted after the stop™
€ Fuent 2024-01-16 19:52:19 Ox10F420052004 HardwareConfig Application stop done for "User stopped the application”
€ Event 2024-01-16 19:52:14 Ox10F420052022 HardwareConfig user login Application, Session ID is 0xB 1ECDC2F
8 Event 2024-01-16 18:58:32 0x10F420052023 HardwareConfig user logout Application, Session ID isOxACSD3966
€ Event 2024-01-16 18:57:13 Ox10F420052002 HardwareConfig Application is running
8 Event 2024-01-16 18:56:32 Ox10F42005200A HardwareConfig Application download done
8 Event 2024-01-16 18:56:30 Ox 10F42005200F HardwareConfig Application exit done for "Application will be deleted after the stop™
€ Event 2024-01-16 18:56:15 0x10F420052022 HardwareConfig user login Application, Session ID is OxAC5D3966
€ Event 2024-01-16 17:32:36 Ox10F420052023 HardwareConfig user logout Application, Session ID isOx34FCDS505
€ Event 2024-01-16 17:32:36 0x10F420052022 HardwareConfig user login Application, Session ID is 0x94FCD505
€ Event 2024-01-16 17:24:24 Ox10F420052023 HardwareConfig user logout Application, Session ID isOxE6AS2EB45
€ Event 2024-01-16 17:24:24 Ox10F420052022 HardwareConfig user login Application, Session ID is 0xEGAS 2545
€ Event 2024-01-16 17:21:53 0x10F420052023 HardwareConfig user logout Application, Session ID isOxD&3116EA
€ Event 2024-01-16 17:21:53 Ox10F420052022 HardwareConfig user login Application, Session ID is 0xD63116EA
8 Event 2024-01-16 17:20:25 0x10F420052023 HardwareConfig user logout Application, Session ID isOXEZ7F3255
€ FEuvent 2024-01-16 17:20:25 Ox10F420052022 HardwareConfig user login Application, Session ID is OxE87F8255
8 coont INIANA_AE 1Te11.20 M ANEATIANEINTD bardhuzralanfia tiear lnant Amnlicstinn Caceinm TN ieNuMETTIEIE

Note

If no event information is displayed, click "Refresh".
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7.4

7.4.1

7.4.2

2. Set a filter to display events of which information you want to display.

e Click "Event" to display or hide information of events of the "Event" level.

e From the drop-down list of "Component", select the type of events you want to display. The
default option is "All".

e Inthe text box of "Time", enter a start time and an end time. In the text box of "Search", enter
keywords in the event information, and then click "Filter".

The event information list displays relevant information such as the event level, occurrence time,
event ID, component location, event information, and action based on the event level, component
type, time range, or keywords entered.

Note

o Torefresh the event information list, click "Refresh". The latest event information is displayed in the list.
« To export event information from the list, click "Export".

3. (Optional) In the "Action" column, click the link to jump to the corresponding page.

Online Diagnosis

Overview

Online diagnosis is used to display the diagnosis information of programs, devices, and systems in real
time after the PLC is connected. This function helps quickly locate and fix errors to ensure normal
device running.

Diagnosis Procedure

General procedure

Scan devices and select a communication device. Wait for login and enable diagnosis information
monitoring. After receiving the diagnosis information, refresh the data.

‘ Select a PLC for device scanning. }—‘ Log in to the PLC. }—‘ Enable diagnosis information monitoring. }——{ Update data.

Scan procedure

Communication channels for the diagnosis function are divided into standard communication
channels and diagnosis communication channels. Standard communication channels are existing
communication channels and support all communication functions. Diagnosis communication
channels are channels used for diagnosis when the PLC failed to communicate through standard
communication channels during a system runtime error but can communicate with the network.

During device scanning, the system enables both the standard and diagnosis communication
channels, and displays all devices scanned by standard communication channels as well as devices
that are not scanned by standard communication channels but can be displayed in diagnosis
communication channels.
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7.4.3

After you select a device, the system performs communication based on the communication channel

of the device. Currently, diagnosis communication channels only support online diagnosis and login

state switching. The following table lists communication functions supported by different

communication channels.

Communication Function Standard Communication Channel | Diagnosis Communication Channel
Program download Supported Not supported
Online modification Supported Not supported
Monitoring Supported Not supported
Log refreshing Supported Not supported
Online diagnosis Supported Supported
Login state switching Supported Supported

Scanning Devices

Click "Scan network". On the "Select Device" page displayed, device scanning is enabled for both

standard and diagnosis communication channels and the detected devices are displayed on the page,

as shown in the following fig
[ Device x

Communication Settings

ure.

Scan network...

Gateway ~ | Device ~

Applications

Backup and Restore

PLC settings

Users and Groups

Files

PLC shell

QPC LA

Log

System Setting

Upgrade

Status

Information

° .
Gateway ®
Select Device >
Select the network path to the controller:
= )4 Gateway-2 (scanning...) Device Hame: Scan network
[ acso1 [0018] [10.45.123.24] Gateway-2
. ACBO1 sutotesting 11972 10.45.123.26 (00141 [10.45.123.26] .
Driver:
. ACBO1 DZX_10.45.123.38_new 111222 [0026] [10.45.123.35] rcepe
[ Aca01_zpl [000F] [10.45.123.15]
L AcBoi-cyx [0062) [10.45.123.98] [1P-Address:
10.45.123.27
Port:
1217

Information in black indicates the scanning results of standard communication channels, while

information in light green indicates the scanning results of diagnosis communication channels. If a

detected device is in a diagnosis communication channel, click "Diagnosis" to upload the diagnosis

logs and troubleshoot the problem accordingly.

Note

o Only the latest version (5) supports the device diagnosis and scanning function.
« Diagnosis communication channels do not support USB-based communication.
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When a device detected by a diagnosis communication channel is selected, the communication mode
in the status bar is displayed as "Diagnostic communication". After you log in to the PLC and
communication is established between the device and the PLC, the system starts diagnosis
communication, "Under diagnosis..." is displayed next to the node on the device tree, and the system
gets the diagnosis data.

If a fault occurs on a device under a diagnosis channel before communication, the fault information
may not be displayed. To view the fault information, view the history diagnosis information.

7.4.4 Logging in to PLC

If the software is connected to the PLC, after you click , the system starts diagnosis and the
"Diagnosis" page is displayed, as shown in the following figure.

%% Offline Diagnostics [m] x
[ 0 exception | [€ 1000 error | [ 0 warning ||[@ 0 informatian || Ef" Impart £ Export | <= Up Page NextPage =» | Page Eltutz\ pages 19 | Filter: |:|
Severity Time Information 1D Position Description Help i
] 2073.06.78 14:11°03  Ox101410124 Bazy Conmestion failure Invalid consuming application path
) 2023.05.20 14:11:01  Oxzl0l410127 Easy Comnection Failure Invalid 0T size
o 2022.05.28 14:11:01  Ox101410124 Basy Comnestion failure Invalid consuning application path
o 2023.05.20 14°10:69  Oxzl00410127 Easy Comnestion Failure TInvalid 0T size
o 2023.05.28 14:10:68  Ox101410124 Basy Comnestion failure Invalid consuning application path
) 20230520 14°10°67  Oxzl0l410127 Easy Comnection Failure Trvalid 0T size
o 20230520 14:10:56  Oxl0L410124 Basy Comection failure Invalid consuning application path
[ Z023.06.29 14:10:54 Ox101410127 Basy Connection failwe Invalid 0->T size
) 20220520 14:10:54  Oxl0L410124 Basy Comection failure Invalid consuning application path
[ Z2023.06.29  14:10:62 Ox101410127 Basy Connection failwe Invalid 0->T size
) 2023.05.20 14:10:62  Oxzl0L410124 Easy Comnestion Failure Tnvalid consuning application path
=] 2023.06.29  14:10:60 Ox101410127 Basy Comnection failure Invalid 03T size
o 2023.05.20 14:10:60  Ozl0L410124 Easy Comnestion Failure Tnvalid consuning application path
o 2022.05.28 14:10:48  Oxl01410127 Basy Comnestion failure Invalid 0T size
& 20230520 14°10°45  Oxzl01410124 Easy Connestion Failure Trvalid consuning application path
o 20230520 14:10:46  Oxl0l410127 Basy Comection failure Invalid 03T size
& 20230520 14°10°46  Oxzl01410124 Easy Connestion Failure Trvalid consmming application path
o 20230520 14:10:44  Oxl0L410127 Basy Comection failure Invalid 03T size .

The following table lists the tabs on this page and their descriptions.

Parameter Description
Exception/error/warning/information Displays and filters information of different levels.
Clear Clears the displayed diagnosis information. If new

diagnosis information is generated after the clearing
operation, the system displays the latest information.

Export Exports all the diagnosis information to a CSV file.

History DIAG INFO Displays the diagnosis information generated before
login.

System DIAG INFO Displays system diagnosis information that needs to
upload exceptions among the diagnosis information.

Show All Displays all the diagnosis information.

Offline Diagnosis Imports diagnosis information from the saved CSV file

in the offline state.

The following table lists the parameters on this page and their descriptions.

Parameter Description
Severity Displays the information level.
Time Displays the information occurrence time.
Information ID Displays the event ID in the information.
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Parameter Description

Position Displays the fault occurrence position. When a
diagnosis information supports jumping, the
information in the "Position" column is underlined.
Double-click the line to jump to the corresponding
position. When an exception file exists and needs to be
uploaded, you can double-click the line to upload the
exception file.

Description Describes the symptoms and causes of the faults.

Help Displays the fault solution or handling procedure.

In the online state, you can export all the online diagnosis information to a CSV file. Then, you can
import the saved information on the "Diagnostic information" page to display all the diagnosis
information. The following page shows the "Diagnostic information" page.

% Diagnostic information O X

| E! 0 exception | |° 12 error | 1) 0 warning ‘ |0 988 information | == Up Page Next Page == | Page Eltotal pages 2

Severity Time Information ID Pasition Description 0
=] 20z4.01.16 19:65:36 0x219210075 ModbusSlaveComFort 014
L] 2024.01. 18 19:56:35  Ox20055E04 Hardwar eConfiz Download $P1cLogic$/Application. ce. file “done”
[x] 2024.01.16 19:85:33 0219210075 ModbusSlaveComPort 013
1] 2024.01. 16 19:66:32 0310080000 ETHERCAT InitSlaves suscessfull
1] 20z4.01.16 19:65:3Z 0310080000 ETHERCAT M1 =laves dome !
a 2024.01.16 19:55:32 010050000 ETHERCAT 11 slaves operational
L] 2024.01. 16 19:85:32 010050000 ETHERCAT Set operational mode
L] 2024.01. 16 19:66:32 0310080000 ETHERCAT M1 slaves safe-operational
L] 20z4.01.16 19:65:3Z 0310080000 ETHERCAT Set zafe cperational
a 2024.01.16 19:55:31 010050000 ETHERCAT Synchronize Slaves
[x] 2024.01.16 19:56:31 0219210075 ModbusSlaveComPort 012
] 2024.01.16 19:66:29 0x219210076 ModbusSlaveComPort 011
i} 2024.01.16 19:86:29  0xZ0055E04 HardwareConfiz Download $FlcLogich/Application oo file “start”
a 20z4.01.16 19:55:25 0310080000 ETHERCAT Configure distributed clock zettings
L] 2024.01.16 19:85:28 010050000 ETHERCAT M1 slaves pre—operational
L] 2024.01.16 19:66:28 0310080000 ETHERCAT prepare slaves
1] 20z4.01.16 19:65:28 0310080000 ETHERCAT M1 =laves indt mode v
- s me in am e n o aeerenes [ PP TR o an

< >

. . . . .
7.5 List of Device Self-Diagnosis Information

7.5.1 CPU Diagnosis

No diagnosis page is available for a CPU. You can check diagnosis information on the list of diagnosis
information.

For CPU diagnosis codes and diagnosis information, see “9.8.2 CPU Diagnosis Code” on page 509.

7.5.2 EtherCAT Diagnosis

EtherCAT diagnosis is used to record and describe bus errors, including master diagnosis, slave
diagnosis, slave module diagnosis, and slave servo drive diagnosis. EtherCAT diagnosis only parses
errors of Inovance slaves. For details about diagnosis methods, see “7.3 Fault Diagnosis” on page 440.
Error IDs are listed in “9.8.7 EtherCAT Diagnosis Code” on page 515.
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In some application scenarios, error IDs are displayed on the touchscreen. You only need to assign the
variable "m_LastError" (the EtherCAT bus error ID) and the EtherCAT slave error ID to a variable
associated with the HMI address. "HMI_LastError" and "HMI_IS620N_SlaveError" are word variables
associated with the HMI address. The bus error ID and slave error ID diagnosed for EtherCAT are
displayed on the touchscreen.

= @ ETHERCAT (EtherCAT Master SoftMotion)
n_master.m_LastError;

(i 15620 (15620N_ECAT v2.6.9)
1 HMI_IS&20N_SlavsError (1520]). FrrorCode
s ESB10 (ES810N_ECAT_v1.3) H}’I_ESDID ElEVEErrcr ' .

[ GR10_2HCE (GR10-2HCE_1.4.5.0) 13 HMI_GRIO_2HCE_SlaveError
GR10_4DAE (GR10-4DAE_1.4.4.0) HMI GR10 4DRE SlaveError
"3 SoftMotion General Axis Pocl

HMI_LastError :

o) ErrorCode ;
0_2HCH.ErrorCode;
AE} ErrorCode;

AM600 EtherCAT slave diagnosis

7.5.3

71.5.4

The following table lists the CANopen Emergency frame formats corresponding to the EtherCAT AM600

slave.
Error .
Emergency Error Code . Manufacturer-Specific Code
Register
BYTEO BYTE1 BYTE2 BYTE3 BYTE4 BYTES BYTEG6 BYTE7
InterCommeEr-

Baselnfo SlaveError 0x80 ror ConformenceError IOModulePosError

Note

The error register value 0x80 indicates the "Emergency" frame of the slave.

“ 9

"Baselnfo" is not in use. For other diagnosis codes and diagnosis information, see “” on page . If the
device is diagnosed in this format, the data is parsed into corresponding diagnosis information.

Otherwise, the data is parsed into a message "Device faulty".

1/O Diagnosis

The I/0 module can be added to the CPU, CANopen AM600 slave, PROFIBUS-DP AM600 slave, or
EtherCAT AM600 slave. They share the same diagnosis information. For diagnosis codes and diagnosis
information, see “9.8.3 I/O Module Diagnosis Code” on page 512.

For descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis
information.

PROFIBUS-DP Diagnosis

The PROFIBUS DP diagnosis refers to the PROFIBUS-DP slave diagnosis. Data is included in the
diagnosis array. Each slave has a "Slave Diagnosis" page, as shown in the following figure, on which
slave diagnosis information is displayed. For non-AM600 modules of the slave, diagnosis information is
displayed on the "Slave Diagnosis" page. For the /0 module of the AM600 PROFIBUS-DP slave,
diagnosis information is displayed on the diagnosis page of the I/0 module. For details, see “7.5.3 1/0
Diagnosis” on page 448.

The PROFIBUS-DP channel diagnosis can be classified into defined channel diagnosis and GSD file-
defined channel diagnosis. For details, see "PROFIBUS-DP Diagnosis Overview".
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e Master address: Indicates the address of the master, which corresponds to the 4th byte in the
diagnosis array.

e ID: Indicates the slave-defined ID, which corresponds to the 5th and 6th bytes in the diagnosis
array. The GSD file also defines the ID.

e Hexformat: Diagnosis array data is displayed in hexadecimal format.

e Standard diagnosis: Indicates state diagnosis and identifier diagnosis included in the basic
diagnosis and expanded diagnosis of slaves. For details, see "PROFIBUS-DP Diagnosis Overview".

e Channel diagnosis: Indicates the channel diagnosis included in the expanded diagnosis of slaves, in-
cluding defined channel diagnosis and GSD file-defined channel diagnosis. For details, see "PROFI-
BUS-DP Diagnosis Overview".

The following table shows the diagnosis array structure.

Table 7-1 Diagnosis array structure

First Six Bytes ) .
. ] Alarm or State . i Channel Diagnosis
Indicating Basic . Flag Module Diagnosis .
) . . Information Block (4-63 ) ) Information Block (3 Bytes
Diagnosis Information . Information Block (Optional) .
Bytes) (Optional) per Channel) (Optional)
(Mandatory)
1 7
6-basie-diagnesisiformationr— MMM ——————— 244 expanded diagnosis information

A data unit (DU) contains a minimum of 6 bytes and a maximum of 244 bytes.

1. Basic diagnosis information

1st byte:
7 0

Lo [ X[ [ XX X[ X]m]

The station does not exist (set by the master).

The station is not ready for data exchange.

The configuration is incorrect (the slave has not
received the latest configuration data).
The slave has expanded diagnosis information.

The slave does not support the requested function.

The slave response is invalid (set by the master,
always 0)

The parameter is incorrect.

The slave is locked by different masters.

2nd byte:
7 0
(o [ X[X]X]1 [X]X]

The station parameter must be
reconfigured.
Static diagnosis

The value is always 1.

Monitoring activation ingress (the value is 1
when the watchdog is activated)

The slave is in the Freeze mode.

The slave is in the Sync mode.

Reserved

The slave is not activated by the master (set
by the master).
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3rd byte:

7

D<[ofofofo]o]
I

[0]

_—
— = |2

Reserved

The diagnosis data overflows.
The slave has excessive diagnosis data reports.

4th byte: the master address, ranging from 0 to 7Dh (0 to 125). The value FFh (255) indicates that the slave is not
controlled by any other slaves or is not set.

5th byte: the high-order byte of the slave PROFIBUS ID, ranging from 0 to FFh (0 to 255).

6th byte: the low-order byte of the slave PROFIBUS ID, ranging from 0 to FFh (0 to 255).

2. Expanded diagnosis information
Expanded diagnosis includes state diagnosis, identifier diagnosis, and channel diagnosis.

State diagnosis
Tth byte

o [0 [XIXIX[X[ X[ X]
I .

Indicates the length of the diagnosis data block
(including the head byte), ranging from 000100 to
111111.

"00" indicates alarm or status diagnosis information,
that s, the device diagnosis information saved on
DP-VO.

8th byte

7 0
E |>I<|>|<II><II><II><||><|><I

State type

1: Status diagnosis
information

When bit 7 is 1, it indicates state diagnosis information, and bits 0 to 6 correspond to the
following state information types, respectively.

0: Reserved
1: Indicates that the byte corresponding to state details is followed by state information.

2: Indicates that the byte corresponding to state details is followed by module state information
(affecting the bytes following the 9th byte).

3 to 31: Reserved

32 to 126: Indicates that the byte corresponding to state details is followed by special
manufacturer data.

127: Reserved
9th byte: Indicates the slot number of the slave reporting an error, ranging from 0 to 254.

10th byte: Indicates detailed features of a state.
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7 0
Lo Jo Jo o Jo [XIX]X]

00: No further differentiation
01: Status appears

10: Status disappears

11: Reserved

Reserved

Byte following the 11th byte: Indicates a user data byte.

If the 8th byte corresponds to state type 2, that is, module state information, the 9th byte is 0;

that is, the slave slot number is 0. Therefore, bytes following the 11th byte are no longer user data

bytes. The followin

7

g describes the structure and definition.

0

[ X

XXX XXX X

l l Status of module 1

00: Module data correct

01: Module data incorrect due to errors like short
circuit

10: Module data incorrect due to incorrect module
11: Module data incorrect due to module loss

Status of module 2. See module 1 for explanation.
Status of module 3. See module 1 for explanation.

Status of module 4. See module 1 for explanation.

12th byte: Indicates the state of modules 5 to 8.

7

XXX XXX X X

| | Status of module 5.

See module 1 for explanation.
Status of module 6.
See module 1 for explanation.
Status of module 7.
See module 1 for explanation.
Status of module 8.
See module 1 for explanation.

Subsequent bytes can be arranged based on the preceding rule until information on all modules

is entered.

Identifier diagnosis

Head Byte Diagnosis Data Byte Relating to Flag (Module)

O] 20X Bytes 1to 62

Similar to the preceding head byte, this head byte indicates the type and
length (number of bytes, including the head byte itself) of the flag diagnosis
information in the following format.

[o [t IXTXTIXIXTXTX]
CT T 11

Indicates the length of the diagnosis data block (including
the head byte), ranging from 000010 to 111111.

"01" indicates flag (module) diagnosis information.

7 0
XXX X X XX X]

Flag byte 0 (module 1) has diagnosis
information.
Flag byte 1 (module 2) has diagnosis
information.
Flag byte 2 (module 3) has diagnosis
information.
Flag byte 3 (module 4) has diagnosis
information.
Flag byte 4 (module 5) has diagnosis
information.
Flag byte 5 (module 6) has diagnosis
information.
Flag byte 6 (module 7) has diagnosis
information.
Flag byte 7 (module 8) has diagnosis
information.
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7.5.5

If the number of modules exceeds 8, you can continue using bytes that follow to specify flag byte

numbers (or module numbers).

e Channel diagnosis

Each piece of channel diagnosis information contains 3 bytes. Channel diagnosis includes

diagnosis information for multiple channels. The following table shows the structure of diagnosis

information for one channel.

Head Byte

Diagnosis Data Byte Relating to Channel ‘

10X X X X X X

2 bytes (3 bytes if the head byte is included) ‘

The head byte specifies the type of channel diagnosis information and the number of a faulty

module. The following describes the structure and definition of the head byte.

7

0

|1I0I>I<IT<II><I[><|[><|><|

Indicates the number of the faulty module, ranging from 000000 to 111111.
For example, the value 000010 indicates that module 3 is faulty, and 111111

indicates that module 64 is faulty.

"10" indicates channel diagnosis information.

The 2nd byte indicates the channel byte type in the following format:

7

0

Illnl><l><ll><l><l><l><l

Indicates the number of the faulty channel, ranging from 000000 to
111111. For example, the value 000010 indicates that channel 3 is

faulty, and 111111 indicates that channel 64 is faulty.

01: The channel byte is input.

10: The channel byte is output.
11: The channel byte is input/output.

The 3rd byte indicates the channel byte length and fault type
in the following format:

7

0

XXX XXX X

Modbus RTU Diagnosis

001: Bit channel

010: 2-bit channel

011: 4-bit channel

100: Byte channel

101: Word channel

110: Double-word channel

Short circuit

Low voltage

High voltage
Overload

High temperature
Broken cable

Above the upper limit
Below the lower limit
General fault

10 to 15: Reserved

16 to 31: Depending on the
device

RNIUDREWNE

©

Modbus RTU supports buses of Modbus serial ports 0 and 1. Modbus serial port 0 or 1 can serve as a

Modbus master or Modbus slave.

When a Modbus serial port serves as a master, you can add slaves (remote) to the master. On both

master configuration page and slave configuration page, the "Device Diagnosis" option is available.

Master diagnosis information is used to identify slave configuration faults without fault causes.

Therefore, no fault codes are displayed on the "Device Diagnosis" page. On the "Device Diagnosis"

page for a slave, fault information corresponding to specific configuration items is displayed.
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7.5.6

1.5.7

7.6

7.6.1

When a Modbus serial port serves as a slave, a "Device Diagnosis" page is available, on which master-
slave communication faults are displayed. For details, see the list of device self-diagnosis information.

The diagnosis codes and diagnosis information for a Modbus serial port remain unchanged whether it
serves as a master or a slave. For details, see “9.8.6 Modbus Diagnosis Code” on page 514.

Modbus TCP Diagnosis

An AM600 PLC can serve as a Modbus TCP master or a Modbus TCP slave.

When a Modbus TCP device serves as a master, you can add slaves (remote) to the master. On both
master configuration page and slave configuration page, the "Device Diagnosis" option is available.
Master diagnosis information is used to identify slave configuration faults without fault causes.
Therefore, no fault codes are displayed on the "Device Diagnosis" page. On the "Device Diagnosis"
page for a slave, fault information corresponding to specific configuration items is displayed.

When a Modbus TCP device serves as a slave, a "Device Diagnosis" page is available, on which master-
slave communication faults are displayed. For details, see the list of device self-diagnosis information.

The diagnosis codes and diagnosis information for a Modbus TCP device remain unchanged whether it
serves as a master or a slave. For details, see “9.8.6 Modbus Diagnosis Code” on page 514.

CANlink Diagnosis

No "Device Diagnosis" page is available for CANlink devices. However, you can enable the monitoring
function on the CANlink network management page to check the online state and running state of the
slave. For details, see "CANlink Network Management".

You can check the state of CANlink stations through soft elements. For details, see “4.9.4 CANlink
Network Configuration” on page 271.

After logging in to the PLC, you can view CANlink diagnosis information from the list of diagnosis
information. For CANlink diagnosis codes and diagnosis information, see “4.9.2 CANlink3_en.0 RIZ54H
F&” on page 2609.

For descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis
information.

Diagnosis Programming Interface

Overview

The diagnosis interface library "CmpHCDiagnose" only supports PLCs of the AM400 and AM600 series.
The CANopen diagnosis function block "GET_CANOPEN_SALVE_DIAGNOSE" is not applicable to
software of 1.3.0 or later versions. To diagnose slave states, you need to add the "CmpHCCiA402"
library and call the "GET_STATE" interface.
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The "SysHCPIcInfo" library can get master fault diagnosis information and system hardware and
software information, and supports Modbus and Modbus TCP diagnosis for PLCs of the AM400/AM600/
AC800 series.

7.6.2 Overview

A diagnosis programming interface allows you to obtain diagnosis information from user programs.
You can check diagnosis information for modules in user programs and take action based on the
information.

A diagnosis programming interface exists in library form. You can add it on the "Library Manager" page,
as shown in the following figure.

+-+8 BreakpointLogaging = Breakpoint Logging Fui

+

+## CmpHCDiagnose, 0.1.2.1 (Inovance)

+{#8 IpStandard = IoStandard, 3.5.6.0 (System)

=3 ompdiagnose

=) DataType
+-2) Enums
+-{2) Structs
) Types
=12 Funtion Blocks
+-I2) CANLink
+-12) CANopen
+-2 cru
+-{) CPUState
) HighSpeed IO
+-2) Modbus
+-I2) Modbus TCP
+-12) Profibus DP

Programming interfaces include diagnosis programming interfaces corresponding to CANlink,
CANopen, CPU, Modbus, Modbus TCP, and PROFIBUS-DP modules, respectively. Each diagnosis
corresponds to one function block so that you can obtain corresponding diagnosis codes.

User-defined diagnosis results and diagnosis states are defined in "DataType". "HC_enumERROR"

indicates whether diagnosis succeeds, as shown in the following table.

Enumerator

Value (Decimal)

Description

INTERNAL_FB_ERROR

Internal function block error

UNKNOWN_ERROR

Unknown error

NO_ERROR 0 No error
WRONG_PARAMETER 1 Parameter error
UNKNOWN_DEVICEID 2 Unknown device ID
INVAILD_DEVICEID 3 Invalid device ID
INVAILD_IO_POS 4 Invalid 1/0O position
UNSUPPORT_DIAGNOSE 5 Unsupported diagnosis
TIME_OUT 6 Timeout

7

8

9

INVAILD_IP

Invalid IP address
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CPU Diagnosis Programming Interface

CPU diagnosis programming interface

Obtaining CPU Diagnosis Data: GET_CPU_DIAGNOSE

GET_CPU_DIAGNOSE
—xEnable xDone
eError
sCPUDiagnoseData
Parameter Type Initial Value Function
Input parameter
Indicates the enabling bit,
xEnable BOOL FALSE )
triggered by level.
Output parameter
Indicates whether the
xDone BOOL FALSE diagnosis result is
obtained.
Indicates whether the
eError HC_enumERROR NO_ERROR diagnosis result is

obtained.

HC_tagDIAGNOSE_DATA_

sCPUDiagnoseData
CPU

Indicates CPU diagnosis
data.

The "HC_tagDIAGNOSE_DATA_CPU" data is structure data, as shown in the following table. For details
about the correlation between the diagnosis code and diagnosis information, see “9.8.2 CPU Diagnosis

Code” on page 509.

Name Type
SDCardError BYTE
FlashError BYTE
SystemError BYTE
InterCommError BYTE
ConformenceError WORD
IOModulePosError WORD
FunctionErrorCode WORD

Example
PROGRAM POU
VAR
get_cpu_diag: GET_CPU_DIAGNOSE;
Enable: BOOL;
eError: HC_enumERROR;
xDone: BOOL;
sCPUDiag: HC_tagDIAGNOSE_DATA_CPU;

END_VAR
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get_cpu_diag

Enable —xEnable

GET_CPU_DIAGNDSE

sCPUDiagnoseData

xDone

xDone

eError —eError

CPU local I/O expansion module

—sCPUDiag

Obtaining CPU I/O Diagnosis Data: GET_CPU_IOMODULE_DIAGNOSE

GET_CPU_IOMODULE_DIAGNOSE
—xEnable xDone
—byModulePos eError
sI0DiagnoseData
Parameter Type Initial Value Function
Input parameter
Indicates the enabling bit,
xEnable BOOL FALSE .
triggered by level.
Indicates the obtained 1/0
byModulePos BYTE (1..16) 0 I. . I /
position.
Qutput parameter
Indicates whether the
xDone BOOL FALSE . . . .
diagnosis result is obtained.
Indicates whether the
eError HC_enumERROR NO_ERROR

diagnosis result is obtained.

slODiagnoseData

HC_tagDIAGNOSE_DATA_IOMODULE

Indicates 1/0 diagnosis data.

The "HC_tagDIAGNOSE_DATA_IOMODULE" data is structure data, as shown in the following table. For
details about the correlation between the diagnosis code and diagnosis information, see “9.8.3 /0
Module Diagnosis Code” on page 512.

Structure Member

Type

Description

ModuleError

BYTE

Indicates the module error.

ChannelError

ARRAY[0..3] OF BYTE

Indicates the channel error.

Example
PROGRAM POU

VAR

get_cpu_iomodule_diag: GET_CPU_IOMODULE_DIAGNOSE;

Enable: BOOL;

eError: HC_enumERROR,;

xDone: BOOL,;

byModulePos: BYTE (1..16);

slODiag: HC_tagDIAGNOSE_DATA_IOMODULE;

END_VAR
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get_cpu_iomodule diag

GET CPFU IOMODULE DIAGNOSE
Enable —(xEnable xDone —— xDone

byModulePos —byModulePos eError —eErrocr

3I0DiagnoseData —sI0Diag

7.6.4 CANopen Diagnosis Programming Interface
To diagnose the communication state of a CANopen slave, add the "CmpHCCiA405" library to the

library manager and call the "GET_STATE" interface to get the state.

7.6.5 PROFIBUS-DP Diagnosis Programming Interface

PROFIBUS-DP slave diagnosis programming interface

Obtaining DP Slave Diagnosis Data: GET_DP_SLAVE_DIAGNOSE

GET_DP_SLAVE_DIAGNOSE
—{xEnable xDonef—
—bySlavelD eErrorp—

sSlaveDiagnoseDataf—

Parameter Type Initial Value Function
Input parameter

Indicates the enabling bit,

xEnable BOOL FALSE triggered by level.

Indicates the obtained slave

ID . .
bySlave BYTE (1.125) 0 address, ranging from 1 to 125.

Output parameter

Indicates whether the diagnosis

xDone BOOL FALSE . .
result is obtained.

Indicates whether the diagnosis

eError HC_enumERROR NO_ERROR . .
result is obtained.

HC_tagDIAGNOSE_DATA_

sSlaveDiagnoseData
SLAVE_DP

Indicates DP slave diagnosis data.

The "HC_tagDIAGNOSE_DATA_SLAVE_DP" data is structure data, as shown in the following table. For
details about the correlation between the diagnosis code and diagnosis information, see “9.8.4
PROFIBUS-DP Diagnosis Code” on page 513.

Structure Member Type Description
Length BYTE Indicates the diagnosis data length.
ExtDiagData ARRAYI[0..243]OF BYTE Indicates diagnosis data.

Example
PROGRAM POU
VAR

get_dp_slave_diag: GET_DP_SLAVE_DIAGNOSE;

-457-



Diagnosis

Enable: BOOL;
eError: HC_enumERROR;
xDone: BOOL;
bySlavelD: BYTE (1..125);

sSlaveDiagData: HC_tagDIAGNOSE_DATA_SLAVE_DP;

END_VAR
get_dp slawve_diag
GET DP SLAVE DIAGNOSE
Enable —xEnable xDone xDone
bySlavelID —lbySlawvelD eError —eError
35laveDiagnoseData —35laveDiagData

PROFIBUS-DP slave I/O diagnosis programming interface

Obtaining DP Slave I/O Diagnosis Data: GET_DP_IOMODULE_DIAGNOSE

GET_DP_IOMODULE_DIAGNOSE
—xEnable xDone
—bySlavelD eError
—byModulePos sI0DiagnoseData
Parameter Type Initial Value Function

Input parameter

Indicates the enabling bit,

xEnable BOOL FALSE triggered by level.
Indicates the slave address,
ID .
bySlave BYTE (1..125) 0 ranging from 1 to 125.
Indi he di |
byModulePos BYTE (L.16) 0 ndicates the diagnosed I/O

position.

Output parameter

Indicates whether the

xDone BOOL FALSE diagnosis result is obtained.
Indi hether th

eError HC_enumERROR NO_ERROR n.dlcate.sw et ?rt ° .
diagnosis result is obtained.

slODiagnoseData HC_tagDIAGNOSE_DATA_IOMODULE Indicates 1/0 diagnosis data.

The "HC_tagDIAGNOSE_DATA_IOMODULE" data is structure data, as shown in the following table. For
details about the correlation between the diagnosis code and diagnosis information, see “9.8.3 /0
Module Diagnosis Code” on page 512.

ModuleError BYTE
ChannelError ARRAY [0..3] OF BYTE
Example

PROGRAM POU

VAR
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get_dp_iomodule_diag: GET_DP_IOMODULE_DIAGNOSE;

Enable: BOOL;

eError: HC_enumERROR;

xDone: BOOL;

bySlavelD: BYTE (1..125);

byModulePos: BYTE (1..16);

slODiagData: HC_tagDIAGNOSE_DATA_IOMODULE;

END_VAR

get_dp_iomedule_diag
GET _DP IOMODULE DIAGNOSE

Enable —xEnabkle XxDone xDone
bySlavelID —bySlavelD eError —eError
byModulePeos —byModulePos 3I0DiagnocseData —sI0DiagData
7.6.6 CANlink Diagnosis Programming Interface
Obtaining CANlink Diagnosis Data: GET_CANLINK_DIAGNOSE
GET_CANLINK_DIAGNOSE
—Enable xDonef—
—byStationID eErrorf—
sCanlinkDiagnoseDatal—
Parameter Type Initial Value Function
Input parameter
Indicates the enabling bit,
xEnable BOOL FALSE .
triggered by level.
Indicates the obtained
byStationID BYTE (1..63) 0 station node ID, ranging
from 1 to 63.
Output parameter
Indicates whether the
xDone BOOL FALSE diagnosis result is
obtained.
Indicates whether the
eError HC_enumERROR NO_ERROR diagnosis result is
obtained.
Indicates CANlink stati
sCanlinkDiagnoseData HC_tagDIAGNOSE_DATA_CANLINK ndicates LATINK station
diagnosis data.

The "HC_tagDIAGNOSE_DATA_CANLINK" data is structure data, as shown in the following table. For
details about the correlation between the diagnosis code and diagnosis information, see “9.8.5 CANlink
Diagnosis Code” on page 513.
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Structure Member Type Description
IsUsed BOOL Indicates whether it is used.
IsMaster BOOL Indicates whether it is the master.
StationStatus WORD Indicates the CANlink station state.
CfgFrameError WORD Indicates the configuration frame
error.
CmdFrameError WORD Indicates the command frame error.

Example
PROGRAM POU
VAR
get_canlink_diagnose:GET_CANLINK_DIAGNOSE;
Enable: BOOL;
Stationld: BYTE (1..63);
eError: HC_enumERROR;

canLinkDiagData: HC_tagDIAGNOSE_DATA_CANLINK;

xDone: BOOL;
END_VAR
get_canlink diagnose
GET CANLINK DIAGNOSE
Enable —|xEnable xDone xDone
StaticonId —|byStaticnID eError —eError
sCanlinkDiagnoseData [— canLinkDiagData
7.6.7 Modbus Diagnosis Programming Interface

Modbus local slave diagnosis programming interface

Obtaining Modbus Local Slave Diagnosis Data: GET_MODBUS_SLAVE_DEVICE_DIAGNOSE

GET_MODBUS_SLAVE_DEVICE_DIAGNOSE
—{xEnable ¥Donep—
—{byComID eErrorfp—
byDiagDatap—
Parameter ‘ Type Initial Value Function

Input parameter

xEnable BOOL FALSE Indicates the enabling bit, triggered by level.

Indicates the serial port number for the local

ID B .1
byCom yte (0.1) 0 slave, ranging from 0 to 1.

Output parameter

Indicates whether the diagnosis result is
obtained.

xDone BOOL FALSE

460-



Diagnosis

Obtaining Modbus Local Slave Diagnosis Data: GET_MODBUS_SLAVE_DEVICE_DIAGNOSE

eError

HC_enumERROR

NO_ERROR !
obtained.

Indicates whether the diagnosis result is

byDiagData

Byte

Code".

Indicates the diagnosis code. For details about
the correlation between the diagnosis code and
diagnosis information, see "Modbus Diagnosis

Example

PROGRAM POU

VAR

get_Modbus_slave_dev_diag: GET_Modbus_SLAVE_DEVICE_DIAGNOSE;

Enable: BOOL;

eError: HC_enumERROR;

xDone: BOOL;

byComld: Byte (0..1);

byDiagData: Byte;

END_VAR

get_modbus slave_dev_diag

Enable —xEnable
byComId —byComID

GET MODBUS SLAVE DEVICE DIAGNOSE

xDone

xDone

eError —eError

byDiagData —byDiagData

Modbus remote slave diagnosis programming interface

Obtaining Modbus Remote Slave Diagnosis Data: GET_MODBUS_SLAVE_DIAGNOSE
GET_MODBUS_SLAVE_DIAGNOSE
—xEnable xDonep—
—byComID eErrorf—
—bySlavelD sDiagDatap—
Parameter Type Initial Value Function
Input parameter
xEnable BOOL FALSE Indicates the enabling bit,
triggered by level.
byComID Byte (0..1) 0 Indicates the serial port
number for the master,
ranging from 0 to 1.
bySlavelD Byte (1..247) 0 Indicates the slave address,
ranging from 1 to 247.
QOutput parameter
xDone BOOL FALSE Indicates whether the
diagnosis result is obtained.
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Obtaining Modbus Remote Slave Diagnosis Data: GET_MODBUS_SLAVE_DIAGNOSE
eError HC_enumERROR NO_ERROR Indicates whether the
diagnosis result is obtained.
sDiagData HC_tagDIAGNOSE_DATA_SLAVE _ Indicates slave diagnosis
Modbus data.

The "HC_tagDIAGNOSE_DATA_SLAVE_Modbus" data is structure data, as shown in the following table.
For details about the correlation between the diagnosis code and diagnosis information, see “9.8.6
Modbus Diagnosis Code” on page 514.

Name Type
ChannelNum Byte
DiagData Byte

Example
PROGRAM POU
VAR
get_Modbus_slave_diag: GET_Modbus_SLAVE_DIAGNOSE;
Enable: BOOL;
eError: HC_enumERROR;
xDone: BOOL;
byComld: Byte (0..1);
bySlaveld: Byte (1..247);

sDiagData: HC_tagDIAGNOSE_DATA_SLAVE_Modbus;

END_VAR
get_modbus_slave_diag
GET MODBUS SLAVE DIAGHOSE
Enable — xEnab_le B B xDone xDone
byComId —byComID eError —eError
bySlaveld —lbySlawvelD sDiagData —sDiagData

7.6.8 Modbus TCP Diagnosis Programming Interface

Modbus TCP local slave diagnosis programming interface

Obtaining Modbus TCP Local Slave Diagnosis Data: GET_MODBUSTCP_SLAVE_DEVICE_DIAGNOSE
GET_MODBUSTCP_SLAVE_DEVICE_DIAGNOSE

—xEnable xDonef—

eErrorf—

byDiagDataf—

Parameter ‘ Type ‘ Initial Value ‘ Function
Input parameter
xEnable ‘ BOOL ‘ FALSE ‘ Indicates the enabling bit, triggered by level.

Output parameter
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Obtaining Modbus TCP Local Slave Diagnosis Data: GET_MODBUSTCP_SLAVE_DEVICE_DIAGNOSE

«Done BOOL EALSE Indlc.ates whether the diagnosis result is
obtained.
eError HC_enumERROR NO__ERROR Indlc.ates whether the diagnosis result is
obtained.
Indicates the diagnosis code. For details about
the correlation between the diagnosis code
byDiagData Byte
ybiag y and diagnosis information, see "Modbus
Diagnosis Code".
Example

PROGRAM POU
VAR
get_Modbus TCP_slave_dev_diag: GET_Modbus TCP_SLAVE_DEVICE_DIAGNOSE;
Enable: BOOL;
eError: HC_enumERROR,;
xDone: BOOL,;

byDiagData: BYTE;

END_VAR
get_modbustcp_slave_dev_diag
GET_MODBUSTCP SLAVE DEVICE DIAGNOSE
Enable —xEnable xDone xDone

eError —eError
byDiagData —byDiagData

Modbus TCP remote slave diagnosis programming interface

Obtaining Modbus TCP Remote Slave Diagnosis Data: GET_MODBUSTCP_SLAVE_DIAGNOSE

GET_MODBUSTCP_SLAVE_DIAGNOSE
—ixEnable ¥Dongf—
—strslavelP eErrorf—
sDiagDatafj—
Parameter Type Initial Value Function

Input parameter

Indicates the enabling bit,

xEnable BOOL FALSE triggered by level.

Indicates the remote slave

STRING(15 "
strSlavelP (15) IP address.

Qutput parameter

Indicates whether the

xDone BOOL FALSE diagnosis result is
obtained.
Indicates whether the

eError HC_enumERROR NO_ERROR diagnosis result is
obtained.

. HC_tagDIAGNOSE_DATA_ Indicates slave diagnosis
sDiagData
SLAVE_MODBUS data.
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7.6.9

The "HC_tagDIAGNOSE_DATA_SLAVE_MODBUS" data is structure data, as shown in the following
table. For details about the correlation between the diagnosis code and diagnosis information, see
“9.8.6 Modbus Diagnosis Code” on page 514.

Name Type
ChannelNum Byte
DiagData Byte
Example
PROGRAM POU
VAR
get_Modbus TCP_slave_diag: GET_Modbus TCP_SLAVE_DIAGNOSE;
Enable: BOOL;
eError: HC_enumERROR;
xDone: BOOL;
sDiagData: HC_tagDIAGNOSE_DATA_SLAVE_MODBUS;
strSlavelP: STRING(15);
END_VAR
get_modbustcp slave diag
GET MODBUSTCP SLAVE DIAGNOSE
Enable —{xEnable xDone xDone

strSlaveIP —strSlawvelP eError —eError

sDiagData —sDiagData

EtherCAT Diagnosis Programming Interface

EtherCAT diagnosis is used to record and describe bus errors, including master diagnosis, slave
diagnosis, slave module diagnosis, and slave servo drive diagnosis. EtherCAT diagnosis only parses
errors of Inovance slaves. For details about diagnosis methods, see “7.3 Fault Diagnosis” on page 440.
Error IDs are listed in appendices to this guide.

In some application scenarios, error IDs are displayed on the touchscreen. You only need to assign the
variable "m_LastError" (the EtherCAT bus error ID) and the EtherCAT slave error ID to a variable
associated with the HMI address. "HMI_LastError" and "HMI_IS620N_SlaveError" are word variables
associated with the HMI address. The bus error ID and slave error ID diagnosed for EtherCAT are
displayed on the touchscreen.

=M ETHERCAT (EtherCAT Master SoftMotior)
* -] 19520M (15620N_ECAT_v2.6.9)
*- [ Ess10 (ESB10N_ECAT_v1.3) .
# (] GRI0_ZHCE (GR10-ZHCE_1.4.5.0) -
[ GR10_4DAE (GR10-4DAE_1.4.4.0)
"2 SoftMotion General Axis Pool

] HMI LastError : m_master.m LastError;
1 HMI_IS620N_SlaveError :={IS&20l).ErrorCode;
HMI_ESE10_SlaweError :=[E § ErrorCode;
CH.ErrorCode;

HMI_GR10 2HCE_SlaveError

3 HMI_GR10_4DRE_SlaveError := ErrorCode;
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7.6.10

CPU Stop Control

Description of function blocks

Stopping Application Program: STOP_APPLICATION

STOP_APPLICATION

—xExecute xDonef—
Parameter Type Initial Value Function
Input parameter

Indicates the enabling bit of the function block,
xExecute BOOL FALSE . ..

triggered by rising edges.

Output parameter

xDone ‘ BOOL FALSE Indicates execution complete output.

Function block example

7.6.11

PROGRAM POU

VAR
stop_app: STOP_APPLICATION;
xExecute: BOOL;

END_VAR

xExecute

Axis Diagnosis

Error code

stop_app

—xExecute

STOP_APPLICATION

xDone xDone

The axis diagnosis function is used to record and describe faults occurred during axis initialization,

startup, and running, such as slave communication errors and axis internal errors during axis running

(including soft limits, servo alarms, and improper function block uses). For error IDs of axis diagnosis,

see appendices to this guide.

Axis faults are classified by severity into errors, warnings, and information.

e Error (serious): Including running errors with axis stopped, axis moving, interruption during

running, bus errors, servo faults, function block running errors, and SDO communication errors.

o Warning (general): Including running errors without axis stopped, errors caused by input of motion

instructions such as "standstill", "errorstop", and "poweroff", and other internal errors that do not

affect the action function or the current state.

¢ Information (record): Including startup records and records about other key processes.
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Diagnosis page

The following table describes the diagnosis result structure "SMC_DIALOGRESULT" (quick diagnosis).

Variable Member Data Type Initial Value Variable Description
DeviceType UINT SoftMotion
uiModlelD UINT Axis ID
tTimeStamp TIME Running time stamp
ErrorID SMC_ERROR Error ID

eErrorClass

SMC_ERRORCLASS

Fault level (serious,
medium, and minor)

eErrorType SMC_ERRORTYPE Error type
StErrorinstance STRING(60) Error source
strErrorNotes STRING(60) Error description
strErrorShooting STRING(255) Solution
The following figure shows the diagnosis function block.
SMC_AxisErrorDiagnosis
—Axis bvalidp—
—bEnahle bBusyf—
bDialogErmorf—
ErrorlDp—
stDialogResult—
e Function

The axis real-time diagnosis information is saved in the diagnosis result structure "SMC_

DIALOGRESULT".

¢ Input and output parameters
The following table lists input and output variables.

Input/Output Name Data Type Value Range Initial Value Description
Variable

Axis Axis AXIS_REF_SM3 |- Mapped to the

axis, that is, an
instance of
AXIS_REF_SM3.
The following table lists input variables.

Input Variable Name Data Type Value Range Initial Value Description

Enable Execution BOOL TRUE, FALSE The diagnosis
condition function of the

function block is
enabled when a
high level signal
isinput.

The following table lists output variables.

466-




Diagnosis

Output Variable

Name

Data Type

Value Range

Initial Value

Description

Valid

Compliant

BOOL

TRUE, FALSE

FALSE

"TRUE" is
output when the
instruction is
executed.

Busy

Executing

BOOL

TRUE, FALSE

FALSE

Itis setto
"TRUE" when
the current
instruction is
being executed.

Error

Error

BOOL

TRUE, FALSE

FALSE

Itis setto
"TRUE" when an
error occurs.

ErrorlD

Error code

DWORD

The error code is
output when an
error occurs.

stDialogResult

Diagnosis result

SMC_
DIALOGRESULT

Diagnosis result
structure

-467-




FAQ

8.1

8.1.1

8.1.2

FAQ

CPU Utilization Too High

CPU Usage Definition

0% to 89%: The PLC runs stably. Logic execution, bus synchronization, I/O refresh, data

synchronization, and data saving are all guaranteed with time.

90% to 100%: The PLC runs less stably. Main impacts:

It is difficult to ensure the EtherCAT operation stability, and EtherCAT slave disconnection and
synchronization loss may occur.

The PLC may enter the false state and you cannot scan or log in to the PLC.

Data cannot be stored at power-off.

The CANopen, CANlink, Modbus, and Modbus TCP modules are subjected to data refresh and
disconnection.

Online modification or download of a PLC program may slow down and possibly fail.

There is a risk of slow or failed refresh of monitored PLC variable values.

Note
CPU usage is defined for PLCs of the AM600 and AM400 series but not the AC800 and AP700 series.

Analysis Procedure

1. Check the CPU usage of the PLC.

Log in to the PLC and check the CPU usage based on the background status bar, as shown in the
figure below.

CPU Usage: 1% Memory Usage: 9%

2. Check the task execution time and calculate the proportion of the execution time in the task.

Log in to the PLC, access the "Task Configuration" page, click the "Monitor" tab, and check the
average cycle time of each task.

Task Configuration X
Properties  System Events Monitor

Task Status IEC-Cyce Count  Cyde Count Last Cyde Time {us) JAverage Cycle Time {us) | Max. Cycle Time {us)  Min, Cycle Time {(us)  Jitter {us)  Min, Jitter {us) Max, Jitter (ps)
@ ETHERC... Valid 2008 2008 21 24 6066 19 5439 -3371 2068
@ MainTask  Valid 5276 36076 2 1 & 1 20 B 12

If the page has been displayed before login, when you re-access the page after login, you need to right-click the task
and choose "Reset" to restore the initial calculation status.

As shown in the figure above, the cycle periods for both the EtherCAT and MainTask tasks are 4 ms,
and the proportion of the MainTask task is about 89% (3575/4000). This indicates that the MainTask
task occupies excessive execution logic.
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8.1.3

8.2

8.2.1

3. Optimize programs within tasks.
Locate a program with too long execution time, and then find the code segments that take a long
time to execute in the program.

Identify a program that consumes too much CPU time, usually by assessing the impact of removing
programs under tasks. If the task execution time significantly decreases after a program is removed
from a task, it suggests that the program may need to be optimized.

After identifying the program, locate the code segment that takes a long time to execute by
assessing the impact of removing code from the program.

Common Optimization Methods

e Increase the task scan cycle.
After the task scan cycle is increased, the program execution count within the task decreases,
leading to less CPU usage.

e Optimize code for batch data processing.
Programs often involve loops for processing data in batches. Consider processing batches of data
over multiple cycles, especially for tasks like initialization code or logic with low real-time
requirements.

e Introduce additional IF conditions.
Without additional conditions, program blocks and functions will be executed continuously in each
cycle. Introduce IF conditions to determine when a block or function should be executed based on
specific criteria. Consider to introduce IF conditions in ST and convert operation blocks to EN/ENO
types in LD.

e Upgrade the PLC to a higher-performance PLC.

Abnormal PLC Running

Overview

Inovance medium-sized PLCs of the AM and AC series are developed using a compiled language
designed based on the international standard IEC 61131-3.

A compiled language, unlike an interpreted language (commonly used in small PLCs), requires a
specific compilation process to compile the program into machine language files before program
execution. During runtime, the compilation results are used directly without the need of
reinterpretation. Programs of compiled languages are flexible in coding and efficient in execution, but
demand relatively higher programming skills from developers (having a background in C/C++is
beneficial).

When writing programs, users need to be cautious about unauthorized pointer access, division by zero,
array out-of-bounds, implicit data type conversion, infinite loops, global variable protection, and other
avoidance measures. Failure to address these faults may lead to PLC operation failures and even
system breakdown.
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This document focuses on the main causes, locating steps, and solutions for operation failures of user
programs on PLCs, such as download failure and system breakdown.

8.2.2

Symptoms

Note

After identifying the fault, it is recommended to manually remove all implicit check functions, as these functions
consume a portion of CPU resources.

The firmware version for the AM series PLC must be V1.22.0.0 or above. The InoProShop version for the
programming software must be V1.3.2 or above.

The AM series LED display stops refreshing (normally showing "00"), and the AC series LCD display
shows the message "Runtime crash".

The programming software cannot scan the corresponding PLC device. After the PLC is powered on
again and operates normally for a while, the PLC cannot be scanned again.

After program downloading or login to the PLC that operates for a period, the information display
bar shows the program as "Stopped" with an error message "Program loaded - EXCEPTION," as
shown in the figure below.

After program downloading or login to the PLC that operates for a period, a prompt box pops up,
displaying "No source code available for this object because it is in the compiled library
‘cmphcutils, 1.3.0.0 (inovance)'. Do you want to browse for the original library in order to display
the source code?", as shown in the figure below.

InoProShop(V1.8.1.0) BO2

Mo source code available for this object because it is in the compiled
library ‘cmphcutils, 1.3.0.0 {inovance)'. Do you want to browse for the
original library in arder to display the source code?

Yes No

8.2.3 Cause Analysis and Solutions

Unauthorized Pointer Access

Unauthorized pointer access includes null pointer access (the address value pointed to by the pointer
is 0x00000000) and pointer access to unauthorized areas (the address pointed to by the pointer
conflicts with the internal address of the operating system).
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The PLC operating system cannot execute a null pointer (the address 0x00000000 is a startup address

for some microcontroller systems, leading to a soft restart of the microcontroller). Null pointers are

relatively easy to locate.

Pointer access to unauthorized areas may conflict with other programs running in the system, causing

execution failure. It is more challenging to identify the reasons for such pointers. It is recommended for

novice users to use arrays rather than pointers.

e Locating steps

In the user program device tree, right-click "Application" and choose "Add Object" > "POU for
implicit checks". In the "Add POU for implicit checks" dialog box, select "Pointer Checks", as shown

in the figure below.

= -.r,ﬁl' lication : J Sync Unit Assignment
Qﬂn Cifferential £ OvarView
m Library Mar| Past
PLC_PRG % Cut EtherCAT IO Mapping
= @ Task Config ¥ Delete
= @ ETHER Refactoring " EtherCAT IEC Objects
& en [ Properties... Status
= @ MairT:
& a | Y Add Object 4 Add AxisGroup. ..
= Resources List D) AddFolder... Alarm configuration. ..
] MODBUS_ TCP (vod| 1 EditObject b Application...
¥ wvopBUs_como Edit Object With... Cam table...
W] ETHERCAT C (Ethe Collapse Application CNC program...
#- [ 15810N (15810 08 Login CNC settings...
- [l 15810M_1 (158 tu—zroes wmrozy o
& m InoSVE30ND (SV630ND_2Axis_02501) External Fie...

#- [l noSvEEOND (SVEEOND_2Axis_02401)

- (]| svs20M (sv820_3Awis_v3.03)

- [ sva20N_1 (5vB20_daxis_v4.09)
[ AMs00_D80BETNE (AMS00_DS0SETNE_1.4.5.0)
[ AMs0O_1616ETNE (AME00_1616ETNE_1.4.5.0)
[ ©R10_080SETNE (GR 10_0B0BETME_1.4.5.0)
[ cR10_1616ERE_BD (GR 10_1616ERE_BO_1.3...
[ GR10_1616ETNE (GR 10_1615ETHE_1.4.5.0)
[ cr10_2wWTE (GR10-2WTE_1.1.0.4)

Global Variable List. .
Image Pool...

Interface. ..

Metwork Variable List (Receiver)...
Metwork Variable List (Sender). ..

Persistent Variables. ..
PersistentVarsValueDetector...
POLL..

[ Gr10_saDE (GR10-4ADE_1.4.4.0)

POU for implicit checks...

3l GR10_4DAE (GR10-4DAE_1.4.4.0)
[ GR10_8TCE (GR10-BTCE_1.4.5.0)
- [ AME00_4PME (AME00-4PME_1.4.4.0)
#- [ GR.10_2PHE (GR10-2PHE_1.4.4.0)
= [ GR10_4PME (GR10-4PME_1.4.5.0)
WP Axis_34 (Axis)
H&P Axis_35 (Axis)
ﬂ? Axis_36 (Axiz)
HgP Axis_37 (Axis)

FPEEE4EEIOEEIBCO0R

[ ]
e

BEiELE

Recipe Manager...

Symbol Configuration. ..
TextList...

Trace...

Trend recording manager...
Unit conversion...
Visualization...

Visualization Manager...

Add POU for implicit checks X

Create special check functions for an application (for
checking array bounds, divisions and pointer)

Avallable functions:
[[] Bound Checks
[] Division Checks
[] Range Checks
[ LRange Checks
Pointer Checks

Mote: Adding a chedkfunction will provoke a full recompile and
prohibit an enline change

After "Pointer Checks" is added, the programming software automatically adds the "CheckPointer"
function under the "Application" device tree, and you can manually add debug code to the

function.

Each time the user program calls a pointer, the system automatically executes the implicit check

function "CheckPointer" once. By adding program breakpoints inside the function, you can

pinpoint the specific location where a null pointer is being used in the user program (refer to the

appendix for breakpoint debugging methods).

Log in to the PLC, right-click "CheckPointer := ptToTest;" where code is added to add and activate a
breakpoint, and manually start to run the PLC (during debugging, switch the PLC run switch to

"STOP" for the AM series, and set "Program Startup Running" on the small screen for the AC series).

Currently, this method can only pinpoint the situation where the pointer is 0.

e Solution
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Add a non-zero check condition for pointer calls in the user program.

Array Out-of-bounds

Array out-of-bounds can be categorized as out-of-upper bounds and out-of-lower bounds. Calling an
out-of-bounds array in the program may result in the values of adjacent variables being overwritten by
the out-of-bounds array values.

In the program, the memory layout of POU variables and arrays in the system is roughly indicated by
the relationship between "bySum", "abyBuff", and "byCount", as shown in the figure below.

VAR N N
3 pbySrc : POINTER TO BYTE ;
4 phAxis : POINTER TO RXIS REF 3M3;
bySum : BYTE;
7 abyBuff : ARRAY[1..4] OF BYTE;
byCount : BYTE;
a I
1 END VAR
v

In the variable definition area, "byBuff[1]" is adjacent to the variable "bySum", and "byBuff[4]" is
adjacent to "byCount". If the user program writes data to "byBuff[0]" and "byBuff[5]", the values of
"bySum" and "byCount" may be overwritten by the values of "byBuff[0]" and "byBuff[5]", sharing the
same memory address (during compilation, the system has already allocated memory addresses for all
variables). Due to the optimization algorithm for memory address allocation, the addresses of
variables may be contiguous or non-contiguous. Generally, it is more likely that the upper bound of an
array is contiguous with memory addresses of variables.

For example, "ilndex" is used as an array variable. When "ilndex" is equal to 5 and "byBuff[ilndex]" is
set to 212, "byCount" changes to 212 because the address pointed to by "byCount" is contiguous with
the address of "byBuff[5]".

# bysum |vTE 0
= @ abyBuff ARRAY [1..4] OF BYTE
@ abyBuff[1] BYTE 0
@ abyBuff[2] BYTE 0
@ abyBuff[3] BYTE 0
@ abyBuff[4] BYTE 0
@ byCount BYTE 212 |
@ ilndex ‘ INT 5
& vEnahla /7 e
< / [
7/ -

- 2 IF xEnable[fES THEN
3 xEnable I := FALSE;

iIndex[ 5 : /
kbyBuzs [iTndex 5 _JIFZ] := 2127 |

END_IF

However, when "ilndex" is equal to 0 and "byBuff[ilndex]" is set to 212, "bySum" changes to 0 because
the address pointed to by "bySum" is not contiguous with the address of "byBuff[0]".

e Locating steps
The steps are similar to those of locating the pointer failure. In the user program device tree, right-
click "Application" and choose "Add Object" > "POU for implicit checks". In the "Add POU for
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implicit checks" dialog box, select "Bound Checks". Then the system automatically adds the
"CheckBounds" function under the "Application" device tree.

Log in to the PLC, and add and activate breakpoints at the code lines "CheckBounds := lower;" and
"CheckBounds := upper;". Perform single-step debugging (F10) to locate the failure in the user
program and check whether the current array variable is within the defined range. For example,
"abyBuff[5]" is not within the defined range of "byBuff[1..4]".

e Solution
There is no direct solution. The fault must be addressed in code.

Division by Zero

Causes of division by zero include uninitialized variables, variable initialization after being called, and
global variables being set in multiple tasks or POUs.

e Locating steps
In the user program device tree, right-click "Application" and choose "Add Object" > "POU for
implicit checks". In the "Add POU for implicit checks" dialog box, select "Division Checks".

The system automatically adds the "CheckDivDInt", "CheckDivLInt," "CheckDivLReal", and
"CheckDivReal" functions under the "Application" device tree.

Log in to the PLC, add and activate breakpoints at the code lines "CheckDivDInt:=1;", "CheckDivLInt:
=1;", "CheckDivLReal:=1;", and "CheckDivReal:=1;" for the four functions. Perform single-step
debugging (F10) to locate the failure in the user program (refer to the previous debugging steps of
pointer failure for specific operations).

e Solution
Add a condition check of "division by zero" in the code where the operation takes place. For 32-bit
variables, a threshold value of 10E-6 (0.000001) is commonly used. For 64-bit variables, the
precision is adjusted as needed, with a minimum of 10E-15, as shown in the figure below.

10 IF ABS(fDiwv) »>= 0.000001 THEN
11 fRet := (f£5um / fDiw);:

12| ENWD IF

Implicit Data Type Conversion

Assignments between signed and unsigned variables with the same data width may lead to
unexpected values if forced, potentially causing program execution failure when variables are
referenced in other program segments, as shown in the figure below.

# iTemp INT - Signed INT -32749
_,——"'"-F
® uiTemp T Unsigned INT 32787

" e

—
p—

1 P e
| srine ] = witemEE)

5 RETURN

e Locating steps
None

-473-



FAQ

e Solution
During the compilation process, the user program will generate warning information. Pay attention
to the specific content of the compilation warning information and ensure that the data types on
both sides of assignment operation are the same.

Infinite Loop

If the for, while, and repeat loop conditions are improperly used, the system will continuously execute
the code segments within the loop body, causing the failure to execute code outside the loop body, for
example, failure in LED display refresh and communication between the PLC and programming
software. In the case of EtherCAT tasks, an infinite loop program could disrupt the data retention upon

power failure, leading to the loss of retained data.

e Locating steps
Introduce a count variable in the for, while, or repeat loop. When the count variable reaches a
certain value, the loop should exit. Log in to the PLC and add a breakpoint at the loop exit position
"EXIT". If the loop count value exceeds the expected value, the program will run to the breakpoint.
For details about how to use breakpoints, see the user guide.

As shown in the figure below, the variable "udiCnt" specifies the loop execution count. After the
code within the while loop body is executed 100001 times, the program runs to the "EXIT" point.

_ Clear variable udiCnt before cycle

14 udiCnt[ 1000001 | := Og—"
= 15 (TRUE) DO
| 16 udiCnt[ 1000001 | := udiCnt[” 1000001 ] + 1;
= 177~ IF udiCnt[ 1000001 | > 1000000 THEN
L {5|@ Jg.  EXIT:
15— ENB-_-I_E\

- User code
22|  END WHILE
23

e Newly-added breakpoint position

e Solution
Follow the locating steps provided above, or add a timer within the loop body. When the timer
reaches a specific time limit, the program should exit the loop.

Function Block Instance Calling in Multiple Tasks

Internal variables of a function block instance retain their values of the first execution after the second
execution within a scan cycle (similar to static variables in C/C++). When tasks A and B simultaneously
call the same function block instance (including methods, actions, attributes, and transitions), a
situation may arise where the function block instance of task A is interrupted by task B that has a
higher priority. If task A resumes after task B completes, values of internal variables within the function
block instance may not match the values before the interruption, potentially affecting the normal
execution of the function blocks in tasks A and B.

e Locating steps
None

e Solution
There is no direct solution. The fault must be prevented during the initial code design phase.
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Global Variable Calling in Multiple Tasks

Others

8.3

When both tasks A and B writes data to the same variable, a situation may arise where task A is writing
data to the global variable but task B that has a higher priority preempts CPU resources and writes
values of global variables. If task A resumes after task B completes, the values of global variables may
not match the values before the preemption, potentially affecting the normal execution of the function
blocks.

Example: "wTemp" is a global variable consisting of 2 bytes, with "wTempH" and "wTempL" as the
higher byte and lower byte of "wTemp", respectively. When task A completes writing data to
"wTempL" but has not written data to "wTempH", task B with higher priority preempts CPU resources.
After task B writes data to both "wTempL" and "wTempH", it releases the CPU resources and task A
continues to write data to "wTempH". Since "wTempL" has been modified by task B, the value of
"wTemp" in task A may not be within the expected range.

e Locating steps
None

e Solution
Only one task can write data to global variables. This fault must be addressed during the code
design phase. (Inovance medium-sized PLCs can potentially address this type of faults using mutex
semaphores. However, this is only suitable for advanced developers with deep understanding of
operating systems. Ordinary users should not attempt this without proper knowledge, as misuse
can lead to PLC breakdown.)

For user program breakpoints, single-step, and other debugging methods, see the user manual. The
relevant content can be found in the user manual.

Failure to Obtain Folders

Symptoms

When you attempt to check folders on the "Device" page of the InoProShop software, the "Get
directory-entries failed!" message pops up.

Cause Analysis

Solution

A user logs in to the PLC as the default user "Everyone". Before configuration on the "Users and
Groups" page, the Everyone user has the administrator privileges to access folders. After configuration
on the page, the Everyone user no longer has the privileges.

1. On the "Device" page, click "Users and Groups".
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@ teskcontowssen % [[£] AcrRe (3 pewie x

Com

Applications

Backup and Restore

PLCsettings

@ Upload & Downioad  (Load... [ save.

Files

PLC shell

OPCUA

Leg

System Setting

Upgrade

Status

Information

‘Currently logged on user: <Nobody>
Us

# @ [ Administrator

#-@ Everyone

o Addu.

© Import..

& Edit..

& Delete
Atleast one

A\ administrator
left

Groups:

# @83 Administrator
# 8 Developer
# 88 Everyone
88 service

83 watch

©  Add..
© Importu.
4 Edt.

S Delete

2. In the "Groups" area, select "Administrator" and click "Edit". The "Edit Group Administrator" dialog
box is displayed.

Edit Group Administrator

Name: |Administrabor

Group members:

[] Group Administrater
Group Developer
[] Group Everyane

[] Group Service

[] Group Watch
UserAdministratar

Cancel

3. Select "User Everyone" and click "OK" to add the "Everyone" user to the "Administrator" group.
4. Click "Download" for the configurations to take effect.
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9.1

9.1.1

9.1.2

9.1.3

Appendix
Communication Protocols for Communication Ports

Overview

The medium-sized PLCs are provided with Mini-USB ports, serial communication ports, Ethernet ports,
EtherCAT ports, Mini-SD card slots, CAN communication ports, PROFIBUS DP communication ports,
high-speed 1/0 interfaces, and local bus expansion interfaces.

Mini-USB Port and Built-in Communication Protocol

The Mini-USB port is used to download PLC user programs and monitor and debug the system.
Therefore, the port has a specific communication protocol, and you do not need to select one. As long
as a USB drive is installed on the PC, you can use InoProShop to download or monitor user programs
of the medium-sized PLCs on the PC at any time.

As the built-in download protocol for the Mini-USB port is a proprietary protocol of Inovance, you
cannot download programs of medium-sized PLCs through third-party programming software.

After the InoProShop programming software is installed for the first time, the USB drive is
automatically installed. To install different versions of InoProShop on one PC, you need to install them
in different directories.

COM Communication Ports and Built-in Protocols
COMO0 and COM1 ports are basic ports of a PLC for external communication. They are integrated on one
DB9 physical port, mainly used for RS485 or Modbus communication.

The following table lists protocols supported by COM0 and COM1 ports as well as definitions of set
units.

COMO0/COM1 Half/Full Communica . o
/ . Baud Rate Data Bit Stop Bit Parity Bit
Protocol Duplex Mode | tion Format
- 4800 bps 7-bit
Modbus-RTU Half duplex Fixed P
master 9600 bps 8-bit
Modbus-RTU slave | Half duplex | Fixed 19200 bps 8-bit 1-bit None
0dd
38400 bps 2-bit
RS485 free protocol | Half duplex Unfixed 57600 bps 8-bit Even
115200 bps
Modbus-ASCII Not i
master supported
Not
Modbus-ASClI slave -
supported

The following describes these COM communication protocols.

e Modbus master protocol
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9.1.5

As a control host, the PLC usually uses this protocol to communicate with AC drives, servos, and
other slave computers, or to read data from smart meters and sensors. PLCs communicate with
each other through the Modbus protocol, improving the flexibility of communication.

e Modbus slave protocol
A host computer uses the Modbus slave protocol to read internal data from PLCs that serve as
slaves. When you set the port as a Modbus slave on the PLC, the PLC automatically processes and
responds based on the communication instruction from the host computer.

e Free communication protocol
Protocols other than PLC built-in communication protocols are called "free communication
protocols". To enable communication through a free protocol, programmers must fully understand
the frame structure definition of the protocol. Programmers prepare data strings to be sent (stored
in the register) in user programs in advance based on the slave communication protocol and
required communication operations. The system automatically sends the data in the specified
register area to serial ports successively. Then, the serial ports receive the data and save the
received data in specified areas. Upon receipt of data of the specified length, the serial ports notify
user programs through system flags so that user programs can parse received data based on the
protocol.

The register can be operated through the AM600 series free communication protocols. That is, user
programs can directly access the communication buffer to process the sent and received data in
the buffer, implementing communication through user-defined protocols. You need to configure
and prepare for serial communication during programming so that communication can be
conducted based on requirements. Related tasks include configuring the data sending and
receiving mode of serial ports, baud rate, bits, parity bit, software protocols, and timeout
conditions; preparing data for the sent and received data buffer; processing sending and receiving
labels.

CANopen Communication Protocol

The CANopen communication protocol adopts the function block to read and write SDOs/PDOs,
implementing communication. This protocol assigns communication variables (object dictionary data
in the protocol) to corresponding input parameters of the function block and triggers execution
conditions to access slave data. The AM600 series PLCs can function as the CANopen master only.

CANlink Communication Protocol

The CANlink communication protocol presets communication variables, communication frequency,
and trigger conditions in a configuration table to implement communication. When a PLC serves as the
CANlink master, it can be connected to various Inovance remote expansion modules, MD380 or MD500
AC drives, 1S620 servos, and other slaves. When a PLC serves as the CANlink slave, it can be connected
to other devices.

The CANlink3.0 communication protocol provides the following communication frames:

e Communication frames triggered in timed or conditional mode are used to exchange
communication data between ordinary slaves.
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9.1.6

9.1.7

9.1.8

9.1.9

9.1.10

e Synchronous trigger frames are used to control multiple highly real-time devices that can be
controlled synchronously, for example, synchronous position control of multiple servos.

e Heartbeat frames are used to monitor the communication status of each CANlink slave to promptly
respond to exceptions of the control system, avoiding further losses.

Ethernet Ports and Communication Protocols

The Ethernet port mainly provides the following two functions:

e Download PLC user programs and monitor and debug the system (like the Mini-USB port).
e Implement Ethernet communication using the TCP/IP Modbus communication protocol or free
communication protocols.

You can configure communication parameters and address registers in the background for the Modbus
protocol. The PLCs can access register values in user programs to exchange data with remote Modbus
devices. Free communication protocols implement data exchange only by operating the function block
of standard sockets.

EtherCAT Port and Communication Protocol

The EtherCAT port is used for full duplex communication with a baud rate of 1 Mbps in the linear
topology through the standard EtherCAT protocol. The maximum communication distance between
slave nodes is 100 m. The master supports synchronization events and DC mode. The maximum task
jitter of the AM600 system is 120 ps (typical value).

High-Speed 1/0 Interface

The high-speed 1/0 interface has high-speed pulse control and high-speed pulse counting functions.

e The high-speed pulse control function is used to control pulse servo drives and stepper drives.
e The high-speed pulse counting function is used to collect A/B-phase, single-phase, CW/CCW pulse
signal frequency and counting.
Mini-SD Card Slot
The Mini-SD card slot is mainly used to upgrade the underlying PLC firmware (unavailable to external
users) and PLC user programs (available to external users).

Local Bus Expansion Interface

A PLC can be directly connected to the I/O module through a local bus expansion interface. The PLC
updates addresses of I/0 module data mapped to the PLC based on the internal bus cycle.

You can access the mapped addresses to operate the I/O module.
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PROFIBUS-DP Port

The PROFIBUS-DP port and CAN port are integrated on one DB9 hardware port. Currently, the DP
function is used only on the AM610 series and reserved for other products.

Soft Elements

Soft elements are global variables predefined on the programming system, which can be used directly.
As direct variables, soft elements are mapped to the M area (%M) and are retentive at power failure
(RETAIN). The AM600 programming system includes SD soft elements and SM soft elements. SD soft
elements are INT direct global variables. SM soft elements are BOOL direct global variables.

The M area (%M) has a capacity of 512 KB, the first 480 KB of which is for users and the last 32 KB is for
the system. Do not use the address directly. The first 30,000 bytes of the 32 KB space are used for SD
and SM soft elements to implement special functions, such as CANlink, CANopen, high-speed 1/0
instructions, and Modbus, as detailed in the following table. You can access the soft elements.

SD Range Function SM Range Function

Bit elements for users:

0to 3071 and 8000 to 8511 for CANlink

Register elements for users: 0 to 7000 (CANlink configuration, compatible
0to 7999 for CANlink (CANLlink configuration, 0to 7999 with small-sized PLCs)
compatible with small-sized PLCs) 0 to 7999 indicates Modbus/Modbus

TCP-triggered variables, which are
used by slaves.

8000 to 8999 Register elements for the system: 8000 to 8995 Bit elements for the system: CANlink
© CANlink and CANopen ° and CANopen

5000 to 9999 Register elements for the system: 5000 to 9999 Bit elements for the system: high-
° high-speed 1/0 interface only ° speed I/0 interface only

Note

e The system is automatically reset after Modbus-triggered variables are set.
« You can read but not write system soft elements. Otherwise, a system error may occur.

For details about how to use soft elements, see descriptions of CANlink soft elements, Modbus soft
elements, and Modbus TCP soft elements.

480-



Appendix

9.3

Cheat Sheet of Basic Instructions

Type Description Name Category
Addition ADD Function
Multiplication MUL Function
Arithmetic operation - -
instruction Subtraction SUB Function
Division DIV Function
Remainder MOD Function
Valuation MOV Function
Batch data transmission BMOV Function
One-to-many data transmission | FMOV Function
Obtain.ing the status of specific BON Function
Data processing data bit
instruction Sum of ON bits SUM Function
Conversion from byte to word BTOW Function
Conversion from word to byte WTOB Function
Byte swap SWAP Function
Data exchange XCH Function
AND operation AND Function
OR operation OR Function
Word logic instruction - -
XOR operation XOR Function
NOT operation NOT Function
Rising edge output PLS Function block
Falling edge output PLF Function block
Bit logic instruction Alternate output ALT Function block
(CmpHCUtils) Bit data output BOUT Function
Bit data setting BSET Function
Bit data reset BRST Function
Shift left SHL Function
Shift right SHR Function
Rotation left ROL Function
Rotation right ROR Function
Rotation right with carry RCR Function
Rotation left with carry RCL Function
Shiftinstruction Copy bit data left SFTL Function
Copy bit data right SFTR Function
Copy word data left WSFL Function
Copy word data right WSFR Function
Data read (FIFO) SFRD Function
Data write (FIFO) SFWR Function
Either one SEL Function
Maximum value MAX Function
Selection instruction Minimum value MIN Function
Limit LIMIT Function
One from multiple MUX Function
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Type Description Name Category
Greater than GT Function
Less than LT Function
Greater than or equal to GE Function
Comparison instruction Less than or equal to LE Function
Equal to EQ Function
Not equal to NE Function
Absolute value ABS Function
Square root SQRT Function
Natural logarithm LN Function
Common logarithm LOG Function
Exponent EXP Function
Basic mathematical Sine. SIN Funct?on
operation instruction Cosine cos Function
Tangent TAN Function
Arcsine ASIN Function
Arccosine ACOS Function
Arctangent ATAN Function
Exponential EXPT Function
Conversion from angle to radian | RAD Function
Differential DERIVATIVE Function block
Auxiliary mathematical Integral INTEGRAL Function block

operation instruction

Integral statistics

STATISTICS_INT

Function block

(Util library) Real number statistics STATISTICS_REAL Function block
Variance VARIANCE Function block
Boolean conversion BOOL_TO_<TYPE> Function
Byte conversion BYTE_TO_<TYPE> Function
. Date conversion DATE_TO_<TYPE> Function
Type conversion L int i DINT_TO_<TYPE i
< >
instruction ong integer conversion TO_. Function
. Date time conversion DT_TO_<TYPE> Function
Note: The following data - -
types are supported: BYTE, Double word conversion DWORD_TO_<TYPE> Function
WORD, DWORD, LWORD, Integer conversion INT_TO_<TYPE> Function
SINT, USINT, INT, UINT, Word conversion WORD_TO_<TYPE> Function
DINT, UDINT, LINT, ULINT, | Real number conversion REAL_TO_<TYPE> Function
REAL, LREAL, STRING, Short integer conversion SINT_TO_<TYPE> Function
WSTRING, TIME, TIME_OF_ -
DAY(TOD), DATE, and Character conversion STRING_TO_<TYPE> Function
DATE_ADN_TIME(DT). Clock conversion TIME_TO_<TYPE> Function
Time conversion TOD_TO_<TYPE> Function
Long unsigned integer UDINT_TO_<TYPE> Function
conversion
Address ADR Function
Add . Address content A Function
. ress’opera on Bit address BITADR Function
instruction -
Index INDEXOF Function
Data size SIZEOF Function
Call instruction Call CAL Function
Initialization instruction Initialization INI Function
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Type Description Name Category
String length LEN Function
Left string LEFT Function
Right string RIGHT Function
String processing Middle string MID Function
instruction String concatenation CONCAT Function
(standard library) String insertion INSERT Function
Character deletion DELETE Function
String replacement REPLACE Function
String finding FIND Function
Bistable instruction Setting-prior bistable trigger SR Function block
(standard library) Reset-prior bistable trigger RS Function block
Trigger instruction Rising edge inspection trigger R_TRIG Function block
(standard library) Falling edge inspection trigger F_TRIG Function block
Incremental counter CTU Function block
Counter Decremental counter CTD Function block
(standard library) Incremental/decremental CTUD Function block
counter
Timer TP Function block
Timer instruction Power-on delay timer TON Function block
(standard library) Power-off delay timer TOF Function block
Real-time clock RTC Function block
BCD conversion BCD-to-integer conversion BCD_TO_INT Function
instruction
L Integer-to-BCD conversion INT_TO_BCD Function
(Util library)
. . Bit extraction EXTRACT Function
Bit/byte operation - - .
. . Bit packing PACK Function
instruction
Bit unpackin UNPACK Function block
(Util library) packing !
Bit valuation PUTBIT Function
Controller instruction PD controller PD Function block
iLlib PID controller PID Function block
(Utl [ rary) PID controller PlD_F|XCYCLE Function block
Signal generator Pulse signal generator BLINK Function block
instruction
Cyclic signal generator GEN Function block
(Util library) y gnate
Robot operation Characteristic curve CHARCURVE Function block
instruction Integral speed limit RAMP_INT Function block
(Util library) Real number speed limit RAMP_REAL Function block
Analog processing Hysteresis HYSTERESIS Function block
instruction
o Upper/lower limit alarm LIMITALARM Function block
(Util library)
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Type

Description

Name

Category

PLC system information
instruction

(SysHCPIclInfo library. For
details, see help
information about
instruction use.)

Obtaining the system hardware
information

SysHC_HWInfo

Function block

Obtaining the system software
information

SysHC_SWiInfo

Function block

Obtaining the CPU information

SysHC_CPUInfo

Function block

Obtaining the CPU-related fault
diagnosis information

SysHC_CPUDiagnose

Function block

Obtaining the fault diagnosis
information about the
ModbusRTU slave

SysHC_
ModbusRtuDeviceDiagnose

Function block

Obtaining the fault diagnosis
information about the access
from the ModbusRTU master to
slave

SysHC_
ModbusRtuSlaveDiagnose

Function block

Obtaining the fault diagnosis
information about the
ModbusTCP slave

SysHC_
ModbusTcpDeviceDiagnose

Function block

Obtaining the fault diagnosis
information about the access
from the ModbusTCP master to
slave

SysHC_
ModbusTcpSlaveDiagnose

Function block

Setting the network information

SysHC_NetworkConfig

Function block

Obtaining the network
information

SysHC_NetworkInfo

Function block

Obtaining the path information
of the USB flash drive

SysHC_UDiskPath

Function block

Obtaining the Boot version GetBootVersion Function
Obtaining the PLC version GetPLCVersion Function
Obtaining the device name GetProductName Function
Obtaining the runtime version GetRuntimeVersion Function
Obtaining the SN GetSerialNumber Function
Saving the RETAIN information | SysHC_SaveAllRetains Function

Time and date

(CmpHCUtils)

Setting the current system clock

SetSystemDate

Function block

Obtaining the current system
clock and time zone

GetSystemDate

Function block

Obtaining the operation time of
the system, in milliseconds,
microseconds, or nanoseconds

GetSystemTime

Function block

Table and range

(CmpHCUtils)

Dead zone control BZAND_TAB Function
Mean calculation MEAN_TAB Function
Zone control ZONE_TAB Function
Full data reset ZRST_TAB Function
Obtaining the table coordinates | SCL_TAB Function
Sorting the table data SORT_TAB Function
Ramp RAMP_TAB Function block
Data summarization and WSUM_TAB Function

calculation
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9.4

94.1

Type

Description

Name

Category

Communication

Creating a communication
service on the TCP server

TCP_Server

Function block

Creating a communication
service on the TCP client

TCP_Client

Function block

Creating a TCP connection and
connecting to the server

TCP_Connect

Function block

Receiving TCP communication

TCP_Receive Function block
instruction data
(CmpHCUtils) Sending TCP communication TCP_Send Function block
data
Creating a UDP communication
! g unicatt UDP_Peer Function block
connection
Receiving UDP communication .
ving unicat UDP_Receive Function block
data
Sending UDP communication
Ing unicatt UDP_Send Function block
data
Limiting filter LimitingFilter Function block
Median filter MedianFilter Function block

Filter instruction

(CmpHCUtils)

Arithmetic average filter

ArithmeticAverageFilter

Function block

Recursive average filter

RecursiveAverageFilter

Function block

Median average filter

MedianAverageFilter

Function block

Limiting average filter

LimitingAverageFilter

Function block

First-order lag filter

FirstOrderLagFilter

Function block

Weighted recursive average filter

WeightRecursiveAverageFilter

Function block

Debounce filter

DebounceFilter

Function block

Limiting debounce filter

LimitingDebounceFilter

Function block

Obtaining the operation time of
the system, in milliseconds,
microseconds, or nanoseconds

GetSystemTime

Function block

Queue (CmpHCUtils)

FIFO queue

FIFO

Function block

PLC Programming Software Upgrade

Version

The programming software InoProShop V1.1.0 and earlier versions are incompatible with the latest

version in terms of persistent variable, hard disk partition, high-speed 1/0 function, and EtherCAT

bus I/0 module. It is recommended to upgrade the software to the latest version. In addition,

versions (earlier than V1.3.2) not mentioned in this section are not recommended. Contact local

vendors if necessary.

Slave files, for example, EtherCAT description file (.xml), CANopen description file (.eds), and

PROFIBUS DP description file (.gds), must match the slave firmware version. If you have any

questions, contact local vendors. Slaves not installed for V1.3.2 by default can be supported by

installing corresponding device files.
For details about how to use the AM400, AM600, and AC800 series, see hardware manuals or contact

vendors.
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9.4.2

Upgrade Method

Application software installation
A Windows 7 or Windows 10 operating system is required, and the memory must not be less than 4
GB. It is recommended to use a 64-bit instead of a 32-bit Chinese-English operating system.

Install the software based on the wizard or set the installation path during installation as required.
The default installation path is C:\Inovance Control\InoProShop.

Note

Do not install the software in the same folder with other versions.

User project

When you open a project in an earlier version, the "Project version information" window is
displayed. If you do not want to update the project, select "Not update" to edit or use it directly.
However, the ladder diagram must be updated.

You can open the "Project version information" window using either of following methods:

= Open an existing project to pop up the window automatically.
= Choose "Project" > "Project version information".

Two project update modes are supported:

1. Full update: In the "Project version information" window, select "Set All to Latest Version" and
then click "OK".

2. Partial update: In the "Project version information" window, select the options to be updated and
then click "OK".

Note

T

he ladder diagram must be updated.

Online firmware upgrade

PLC (CPU module) upgrade

1

. Choose "Tool" > "InoProShop Tool" > "Scan Network" and select a device.
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- o %
Scan Network @,
Commtinication % h
@ Scan Network Scan Network. Network card: Intel(R) Ethernet Connection (1 dentify Device | Rename Device
Flease soan network, and double click te select the comnected ELD
@ Network Settings - Gateway Device Hame:
Ll weaca1 ACBO1
Lo acsio-vIsnR
@ acane-a1z PLC Type::
B 314 AC801-0221-V0RO
B acem
@ acsoz-mz IP Address:
B aceot 10.45.121.111
[N
L acroz-niz-1 MAC Address:
@ acros-riz—4 70:CA:4D:FAIC1:B3
M o
B 230081
@ acer0_rsx
Current user:No user
n n n H n H n n
2. Choose "Upgrade" > "PLC Firmware Upgrade" and click "Upgrade".
&4 InoProShop Tool(V1.3.130.0) — m] x

Upgrade

PLC Firmware Upgrade

@ PLC Firmware Upgrade R
@ Accessory Update
Firmware Upgrade

.Appl.icn(iou Manage Ho power cut off on upgrading

Firmware: [

[ ] Backup and Restore

Status

Conpatible Device: Firmvwrs Version: [ | [ Upgrade

Current user:No user

EtherCAT module upgrade

1. Choose "Device" > "General", select "Enable Expert Settings", and then choose "Download" > "Run".
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Devices >~ B X % Network Configuration [ AMG00_0B0BETNE X | @ Fault Diagnosis
= AMBOD_2.project - .
= = General Address Additional
=[] Device feonnected] (ArE00-CRUIE... & Ethercn.r"'"*‘.
@ Fault Diagnose AutoIncAddress 0 = Enable Expert Settings o
& Process Data(PDO Setting) )
= %@ Metwork Configuration EtherCAT Address |1001 = QOptional
E) EtherCAT Config Startup parameters(SDO Setting) Real AutoInc Address |0 S Enable can be set in the "Overview"
= interface of the master station
£ LocslBus Config
Online
= 20 PLC Loge Distributed Clock
= 1} Applicatios
., d""'ﬁ n [run] CoE Online Diagnostics
® _ Differential Monitor Current State
i) Library Manager ESC Register
PLC_PRG (PRG) T Startup checking Timeouts
= @ Task Configuration = REEID
. DC cyclic unit control: assign to local pC
& ETHERCAT EtherCAT IEC Objects Watchdo
&) ETHERCAT.Et... 9
=& MainTask Status Identification  (Alias can be set through the "Overview" interface of the master station)
) pLC_PRG
- Infe it Disabled
I=5) Resources List nrermatien e
i ) 1001 B
\ SoftMotion General Axis Pool Configured Station Alias (ADO 0x0012) 0
B icH_SPEED_IO (High Spee... A
8] MoDEBUS _TCP (MadbusTCP De... & Explicit Device Identification (ADO 0x0134)
= [M] ETHERCAT (EtherCAT Master 5,.. £
Wi ( vl )] IC =
[ AvB00_0S0SETNE (aMa00... A Data Word (2 Bytes) ADO (hex) 0 z

2. Choose "Device" > "Online" and then click "Bootstrap" in the "State Machine" section. After the
device enters the Bootstrap state, click "Download" in the "FoE" section. In the dialog box that is
displayed, find and select the corresponding firmware file with the extension .bin to start upgrade.

Devices - L X B Network Configuration (1] AM600_0B0SETNE x| @  Fault Diagrosis
=4 AMBOO_2.project =
G | .
= () Device jconnected] (AME00-CPUE... A snera State Machine
o "
Fault Diagnose Process Data(PDO Setting) Init Bootstrap Current state: l:l
= %@ Network Configuration .
Pre-Op Safe-Op
Lﬁ EtherCAT Config Startup parameters{SD0 Setting) Requested state: l:l
B3 LocalBus Config op ClearError
=B pLC Logic Online
. . FoE
# Application [run] CoE Online
'  pifferential Monitor Dovinload... Upload...
m Library Manager ESC Register

E2PROM access
PLC_PRS (PRG)

EtherCATI/O M Write E2PROM... Read EZPROM... Write E2PROM XML
= @ Task Configuration &r Jermmng
L
& ETHERCAT EtherCAT IEC Objects
{H] ETHERCAT.E...
= i MainTask Status
{8 pLC_PRG

= Information
[~ Resources List

A SoftMotion General Axis Pool
B HicH_sPEED IO (High Spee...
™| MODBUS_TCP (ModbusTCP De...
= -[W] ETHERCAT (EtherCAT Master S...
[T AMB00_DBOBETNE (AMGOO...

BB

Library upgrade

See "How do | add a compiled library to a project?" in FAQs.

EtherCAT device file upgrade

1. Choose "Device" > "General", select "Enable Expert Settings", and then choose "Download" > "Run".
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Devices >~ B X % Network Configuration [ AMG00_0B0BETNE X | @ Fault Diagnosis
=131 AMBOD_2.project - .

= - i General Address Additional

= [0 Device feonnectad] (amsoo-CPULS... A EtherCAT. ™

@ Fault Diagnose AutoIncAddress 0 B Enable Expert Settings .
& Process Data(PDO Setting) )
=% Network Configuration EtherCAT Address |1001 B Optional
b EtherCAT Config Startup parameters(SDO Setting) Real AutoInc Address |0 r Enable can be set in the "Oven

interface of the master station
£ LocslBus Config
Online

=0 PLC Logic Distributed Clock
- [ Application [run] CoE Online Diagnostics
#  Differential Monitor Current State
ffif) Library Manager ESC Register
PLC_PRG (PRG) Startup checking Timeouts

= @ Task Configuration ST TS
DC cyclic unit control: assign to local pC

-
&5 ETHERCAT EtherCAT IEC Objects Watchda
& ETHERCATEt... g
=& MainTask Status Identification  (Alias can be set through the "Overview" interface of the master station)
) pLC_PRG
(=) Resources List i Disabled
i ) 1001 5
"% SoftMotion General Axis Pool Configured Station Alias (ADO 0x0012) O

16+ _SPEED_IO (High Spee...
[®] MoDBUS_TCP (ModbusTCR De...

= [M] ETHERCAT (EtherCAT Master ...
[ AMs00_DS0SETNE (AMS0Q. .

Explicit Device Identification (AD0 0x0134)

BB

Data Word (2 Bytes) ADO (hex) o z

2. Choose "Device" > "Online" and then click "Write E2PROM XML" in the "E2PROM access" section. In
the dialog box that is displayed, find and select the corresponding XML file to start upgrade.

Devices ~ 0 X %@ MNetwork Configuration m AMG00_0BOBETHE ¥ <  Fault Diagnosis
=2l AMSO0_Z.project d
G | .
= [0 Device fcormected] (AMS00-CPUIS... £ sners State Machine
&} i -
Do Process Data(PDO Setting) = Sootstrep Current state: I:I
= 2;@ Metwork Configuration :
Pre-Op Safe-Op
Li EtherCAT Config Startup parameters(SDO Setting) Reguested state: l:l
i LocalBus Config ap ClearError
= [l pLc Logic Online
=P licati FoE
“ Ap [run] CoE Online
@ Differental Monitor Download... Upload...
Library Manager ESC Register
m Y ¢ ¢ EZPROM access
PLC_PRG (PRG)
EtherCAT I/O Mapping Write E2PROM... Read E2PROM... Write E2FROM XML

= @ Task Configuration

S
5 ETHERCAT EtherCAT IEC Objects
) ETHERCAT Et...
= @ MainTask Status
& pLc_Pre

= Information
[=3 Resources List

"3 SoftMotion General Axis Pool
H HiGH_sPEED_IO (High Spee...
[™] MoDBUS _TCP (ModbusTCP De...
= [MB] ETHERCAT (EtherCAT Master 5...
[T amsoo_ososeTE (aMsn0. ..

B B b

9.4.3 FAQs

How do I check the version?

Double-click "Device (XXX)" in the device tree, click "Upgrade", and then click "Get PLC Information".
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Devices > B X|| @€ Network Configuration

=3 AMS00_2.project =
= [ Device feannected] (amsog-CPULS... D
Q@ Fault Diagnose
= Network Configuration
& EthercaT Config
¥t LocalBus Config
= @ﬂ PLC Logic
= I} Application [run]
®  Differential Monitor
m Library Manager Files
PLC_PRG (FRG)

Communication Settings
Applications

Backup and Restore
PLCsettings

Users and Groups

= (@ Task Configuration PLC shell
= % ETHERCAT | .
@ ETHERCAT.EL...
=58 MainTask e
& rc_rrG

- tem Sett
(=) Resources List LRETRE

"3 SoftMotion General Axis Pool | Upgrade
H HiGH_SPEED IO (High Spee... A
[®] moDBUS_TCP (ModbusTCP De... A Status
=[] ETHERCAT (EtherCAT Master 5... £

LA

[ AME00_0B0SETHE (AMS0D. TR

[ AMs00_080SETNE @ Fault Diagnosis [ pevice x

This Fuction no logger support, please use InoProShop Tool to upgrade
(Menu[Tools]-[InoProShep Tooll)

PLC Information

PLC Madel: Firmuiare Version: Detsiled Version Get PLC Information

Please scan devices and select the device before upgrading,and remember that no power can be cut off
Firmware Packet: Select Firmware

Compatible Device: Firmware Version: Firmware In Details

UparadeProgress: Upgrade

What can | do if the target system does not match the connected device?

InoProShop(V1.8.1.0) BO2

%

'Tnovance-PLC'.

Selected target system "ACT02' is different from the connected device

IO mismatch: Selected=10f4 0817, Online=10F4 0815

OK

Figure 9-1 Target system not matching the connected device

Cause: The PLC version in InoProShop is V3.5.11.10, while the actual PLC version is V3.5.10.20. The
device version in InoProShop cannot be later than the actual version.

¢ Solution 1: Upgrade the PLC firmware to match the PLC device version (V3.5.11.10).

1. Right-click "Device (XXX)" and select "Update device". On the window that is displayed, select
"Display all versions (for experts only)" to find the corresponding version and click "Update
Device". If no matching version is found from the device list, you can select a version carrying the

same first three numbers.

As shown in the following figure, the version "3.5.10.20" does not exist in the list. In this case,
you can select "3.5.10.40" (carrying the same first three numbers) and update the device.
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19 AMA402-CPU1608TN-C Shenzhen Inovance Control Technology 3.5.11.11  Inovance Control Technalogy Soft-PLC nith 8 Axes

[ Ama02-CPU1608TR /TN Shenzhen Inovance Control Technology 3.5.1111  Inovance Control Technology Soft-PLC with & Axes

[ am403-cPusosTR/IN Shenzhen Inovance Control Technology 351110  Inovance Control Technalogy Soft-PLC nith 16 Axes

[ Ams21-0808TH Shenzhen Inovance Control Technology 3.5.11.50  Inovance Control Technology Soft-PLC

[ Ams22-0808T8 Shenzhen Inovance Control Technology 3.5.11.50  Inovance Control Technalogy Soft-PLC

[ Ams523-0808TH Shenzhen Inovance Control Technology 3.5.11.50  Inovance Control Technology Soft-PLC

[ Amsoo-cPusosTR/IN Shenzhen Inovance Control Technology 3.5.11.11  Inovance Control Technology Soft-PLC

[ ams10-cPu1B08TR Shenzhen Inovance Control Technology 3.5.1111  Inovance Control Technology Soft-PLC

[ am7s0-n Shenzhen Inovance Technology Co., Ltd.  3.5.11.50  Inteligent Machine Controller from Inovance

[ ap701-0021U0R0 Shenzhen Inovance Technology Co., Ltd.  3.5.11.51  Inteligent Machine Controller from Inovance v

Group by category  [] Display all versions (for experts only) [] Display outdated versians

El:l Fame: AMGOO-CEUGOSTE/TH
8l Yendor: Shenchen Inovance Control Technology
Categories: SoftMotion FLCs
¥ersion: 3.5.11.11
Order Fumber: 777
Description: Inovance Control Technology Soft-FLC

o

Figure 9-2 Updating the PLC version

2. Rescan and select the corresponding device. No error is reported.
3. Click "Upgrade" and upgrade the firmware in online mode in the "Firmware Upgrade" section.

Devices > B x @ Network Configuration [ Ame00_os08ETNE Q@ Fault Diagnosis (i) pevice x
=0 AMeog_2 project Communication Settings This Fuction no logger support, please use InoProShop Tool to upgrade
= [ Device (AMBOO-CPUISOSTR/TN) < (Menu[Tools]-[IneProShop Tooll)
@ Fault Disgnose PLC Information

Applications

= € Network Configuratin PLCModel: | | Frmwareversion: [ | DetailedVersion Get PLC Information

¥y EthercaT Config Backup and Restore
% LocaBus Config
230 PL Logi PLC settings
gic Please scan devices and select the device before upgrading,and remember that no power can be cut off
= €3 Appli
+# Application Users and Groups
@ Differential Moritor Firmueare Packet: Select Firmuzre
i) Library Manager Files
nLC_PRS PRE) Compatible Device: Firmuare Version: Firmware In Details
PLC shell
= I;Sk Configuration UparadeProgress: Upgrade
=g ETHERCAT —
] ETHERCAT.EtherCAT Task
= 2 MainTask Log
& rLe rre

(=) Resources List System Setting

" SoftMation General Axis Pocl
[ HIGH_SPEED IO (High Speed 10 Moduie)
8] MODBUS _TCP (ModbusTCP Device) Status
=B8] ETHERCAT (EtherCAT Master SoftiMotion)
[T AM600_0B0BETIE (AME00_DBOBETNE_1.4.5.0)

Upgrade

Information

Figure 9-3 Online firmware upgrade

4. After the firmware is upgraded, upgrade the PLC to V3.5.11.10 as described in Step 1. Then, you
can use the latest version of PLC and its firmware.

e Solution 2: Degrade the device to match the firmware version.
Take Step 1 in Solution 1. However, device files of PLCs of earlier versions can be used only with IEC
libraries that match the PLC versions.

When an IEC library is added to the project, as the latest version of the IEC library is added by
default, a compilation error may occur during program compilation because the library version
does not match the PLC version. In this case, you can change the IEC library version manually.

What can | do if a compilation error occurs when | add programming software of the lat-
est version to a library?

Use V1.3.2 to open a project created by software in versions earlier than V1.3.0 (V1.2.0 as an example),
add the IEC library CmpBasic and use the MC_ResetDrive function block. A compilation error occurred.

-491-




Appendix

Devces - ax @ vewe V[ Pipre x|os mvs |5 Pou | pous ~ [TooBox -

=5 w02 -
= @ Devie (a0 cruss05TPI)

25Add library X Delete library 5 Properties 73 Details 5] laceholders | (i Library repository b Control
Effective v~ | Speed 1/0 Instuctions
00 |Instructions

Name.

@ it
[unication

11220 pss Packaging Instructions
3550 pmize...

3590

T no_resecdrive (xia:-his, ETC_Master:=ETHERGA

# +@ 0DNEerCAT, 3.5.11.37 (3 - Smert Software Soltions Gok) 351137
# 4@ Lostandard, 3.5.10.0 (System)

#4483 Basc, 4.10.2.3 (35 - Smart Software Solutons GrioH)
@ Standard, 3.5.9.0 Gystem)

- 8 Tk ontipeaton 3500
- @ mmar

8) ereRoAT EhercAT Ttk
= @ wanask

& ncrme

4123

3590
3120

38 1100BUS TCP (ModbusTCP Device)
= (BB ETHERCAT (EtherCAT Master SoftMotion)
= 156200 156200 ECAT v2.6.9)
HE s ()

=) MGG 4.10.2.3 (35 - Smart Software Sou ™. [
<

Type Value Preparedvalue  Address Comment Project Object Position

3sssbytes
code and cata: 2194449 bytes

Buld complete -~ erros, 1 warnings :ready for donrload!
< >

Figure 9-4 Compilation error occurred while adding a library

Cause: The version of specific libraries that the CmpBasic library depends on (SM3_Basic and
IODrvEtherCAT libraries) does not match the version of dependent specific libraries in Library Manager.
The 10DrvEtherCAT version that CmpBasic (V1.8.0.0) depends on is V3.5.11.10, while the version
referenced by the project is V3.5.10.0. The SM3_Basic version that CmpBasic (V1.8.0.0) depends on is
V4.2.2.0, while the version referenced by the project is V4.2.1.0.

Solution:

1. Double-click "Library Manager" to display the Library Manager page. Select CmpBasis from the
library list. The library version is V1.8.0.0.

2. On the Library Manager page, select "Properties". In the window that is displayed, select 1.6.0.0
(project created by V1.2.0) from the "Specific version" drop-down list in the "Version" section, which

is the IEC library version matching the PLC, and then click "OK".
@€ Network Configuration i} Library Manager x

%5 Add library 3 Delete library | 23 Properties 7 Details | 5] Placeholders | ffifl Library repository

MName Namespace
£ 3SLicense = 3SLicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE
+ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog
3 CmpHCBasic, 1.12.2.0 (Inovance) CrpHCBasic
£ CmipHCUtils = CmpHCUtils, 1.3.0.0 (Inovance) CrnpHCUtils
+ CmpHSIO = CmpHSIO, 0.0.0.7 {Inovance) CmpHSIO
2 lecVarAccess = lecVarAccess, 3, . .
i N ——— Properties - CmpHCRBasic, 1.12.2.0 (Inovance) X
b IoStandard = IoStandard, 3.5.10  General: Version:
* 5M3_Basic = 5M3_Basic, 4.10.2. Namespace:  |CmpHCBasic | (®) Spedfic version:
=[] CmpHCBasic, 1.12.2.0 (Inovance|  Default library: (O Newest version al .121.[)
¢ MC_ERROR
+-1) DATA_TYPE Visibility:
+-{13) FunctionBlock [] only allow qualified access to all identifiers.

If the current project is referenced as a library by another project:
[] Publish all IEC symbols to that project as if this reference would have been included there directly.
[] Hide this reference in the dependency tree.

[] Optional (if the library is missing, no errorwill be reported).

Goncel

Figure 9-5 Updating the IEC library manually
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3. Compile the project, as shown in the following figure.

Deviees sww| % S = @ oevee PLCPRG X (77 Aus PoU M Pout -
=B 002 v 1 PROGRAM
= @ Device pamsoo-cruz605TE/Y 20 b =
3
200 Apptcation $5Add library X Delete library | properties 7 Details | 5] Placeholders | Library repository
#_ Diferental oritor Name Namespace Effective version ~ L 100 % [ @R
i Library Manager %@
PLEPRS PRG) e
o ey =@ CpHCBasic, 1.12.2.0 ( CrpHCBasic 11220
E +@ CmpChecksum, 3.5.5.0 (System) CmpChecksum 3.5.5.0
= @B rosk Configuraton # @ CrplecTask, 3.5.8.0 (System) CrplecTask 3590
< & emERar ) 35,1137 (35 - IobryEthercatis 351137
] ETHERCAT. EtherCAT Task -+ Iostandard, 3.5.10.0 (System) ToStandard 35,100
= & vanTask 43 GU3 Basic, 4.10.2.3 (35 - Smart Software Solutions GmbH) 21023
8] rcrre ndard, 3.5.5.0 (System) 3.580
(5 Resources List
'3 SoftMotion General Axis Posl #--@ L4
[ HIGH_SPEED IO (High Speed 10 Module) &2
{81 MoDBUS TP (ModbusTCP Device) -2
=[] ETHERCAT EtherCAT Master Softotion) o=
= () 15620N (15520N_ECAT_v2.6.9) &-«@
HEP Avis (As) b e
e
# °
- s
&9 v 100% |
Wat] = ) CrptCRase, 1.12.2.0
¢ MC_ERROR
E:F : _' DATATYRE Project
sQRnndok |
tof
6002
46002
46002
<

Figure 9-6 Updated IEC library and compilation information

Note

The major cause for library incompatibility is that the version of the system library that the library depends on does
not match the version of the system library included in the previous project. Common libraries include I0DrvEther-
CAT and SM3_Basic.

How do | add a compiled library to a project?

The following section uses the compiled library CmpBasic. compiled-library of V1.11.0.0 and software
tool of V1.2.60 as an example. The operations are applicable to other versions of software tool.

1. Install a compiled library.

a. Open a project and double-click "Library Manager".
b. On the "Library Manager" page, click "Library repository". In the dialog box that is displayed, click
"Install".
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[ HIGH_SPEED_IO

%5 Add library < Delete library |25 Properties 55 Details

| Awe00_0808ETNE [ Metwork Configuration

5] Placeholders

]m Library Manager X

i Library repository

Mame

||_‘ CmpHCBasic(V1.11.0.0 Base 3.5.11.10).compiled-library
L

Mamespace Effective version
H- -8 35license = 35License, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.10.0
+ BreakpointLoggin . .
? ' il Library Repository *
= - =18 CmpHCBasic, 1.12]
; CmpChecksum
Location: | System ~ Edit Locations. ..
CmplecTask, 3 - —
(D:\Inovance Control\InoProshopV 1.8.0.0GW\CODESYS\Reposi... \Managed Libraries)
10DrvEtherCA|
IoStandard, 3.
5M3_Basic, 4. Installed libraries: nstall. ..
\ Company: i
Standard, 3.5 pany: | (All companies) Uninstall
SysTypes, 3.1 E
YSTypes (Miscellaneous) = 3
+ . 2@ e = Xport...
CmpHCUtls = Cmp Application
*--o CmpHSIO = CmpH
mp mp
+ =2 TecVarAccess = lel
Inovance
E--+8 [0ODrvEtherCAT =
Intern
+ IoStandard = IoSH System
422 5M3_Basic = SM3
e 1 Test Versions(not recommended)
H -8 SM3_CNC = 5M3 :
: - 1 ~m=: Use Cases Find
H-+fi@l 5M3_Robotics = S
= _@ TODrvEtherCAT, 3. Details...
5
; {2 ADS_o_Etherca Group by category Dependencies. ..
1) CANOpen_o_E
"@ Commands
" =) Diagnosis Library Profiles... Close
+@ File_o_FtherCA
2 Library_Information [
c. Find the compiled library (CmpBasic.compiled-library V1.11.0.0) and open it.
|| CmpHCBasic(V1.9.0.0 Base 3.5.9.30).compiled-library 9 COMPILED-LIBR... 26 KB
|_| CmpHCBasic(V1.10.0.0 Base 3.5.10.10).compiled-library 2018/4/24 9:30 COMPILED-LIBR... 39 KB
2018/4/24 9:20 COMPILED-LIBR...

2. Add the library to the project.

a. On the "Library Manager" page, click "Add library". In the dialog box that is displayed, click the
Add sign before "Miscellaneous".
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/% Network Configuration /]@ Library Manager x]
25 Add library ¥ Delete library | “5 Properties i3 Details | 5] Placeholders m Library repository

Name Mamespace
+- 28 35license = 35License, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICEMSE
+ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) EPLog
i) Add Library X Tnpnitifes
CmpHCUtils
|Sh'ing for a fulltext search... | CmpHSIO

IecVarAccessLibrary

Library  Placeholder IoDrvEthercatlib
W

Company: | (Al companiies) v | IoStandard
SM3_Basic

[® cmpHCBasic 11220 inovance
CmpHCCounteBasic 1.0.2.0 Inowance
CmpHCSecurity  1.3.0 nowance
CmpHCUtls  1.3.0.0  Inovance
HC_LoopControl  1.0.0.1  Inovane
HC_PIDAlgorthm  1.0.0.0  Jmowance
loDrvCANopendsis 11134  Inovane

IoDrvMelsec  1.2.0.0  Inovance v

Group by category [ Display all versions (for experts only)

| Details... || Library Repository. .. | I OK || Cancel

b. Select CmpHCBasic and click "OK". By default, the latest version is added to the project.

e+ E=3 ERBMEE
#-+@ 3Slicense = 3SLicense, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.10.0
#--+@ BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
[+ & [cmpHiCBasic, 1.11.0.0 (inovance) | | mprcBasic
#--+@ CmpHSIO = CmpHSIO, 0.0.0.6 (Inovance) CmpHSIO L]
#-+@ IODrvEtherCAT = IODrvEtherCAT, 3.5.11.10 (35 - Smart Software Solutions GmbH) IoDrvEthercatlib

®--+@ JoStandard = IoStandard, 3.5.1 stem) ToStandard
# - offl M2 Racic = GM3 Racic 4 9 9 0 {3S - Smart Snflwara Snhitinne GmhH) SM2 Rasic

=) CmpHCBasic, 1.11.0.0 (Inovance)
¢ MC_ERROR
+ (2 FunctionBlock
D Update_Record

3. Select the library version manually.

a. On the "Library Manager" page, select the library CmpBasic to be updated and click "Properties".
/% Network Configuration ]/0. Fault Diagnosis ]/m Device PLC_PRG ]/HI Axis ]/. POU ]/@ POU_1 m Library Manager X

¥ Add library % Delete library | = Properties 72 Details | 5] Placeholders m Library repository

Name Namespace Effective version
# -+ 35license = 35License, 3.5.10.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.10.0
+: BreakpointLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0
+ -+{#8 CmpHCBasic, 1.12.2.0 {Inovance) CmpHCBasic 1.12.2.0
beef . } CmpHCUts 13.0.0 L]
Properties - CmpHCBasic, 1.12.2.0 (Inovance) x "
= CmpHSIO 0. 7
General: Version: IecVarAccessLibrary 3.5.11.0
TaliruEthere=t ik 261137

Namespace: CmpHCBasic @ Specific version:

Default library: (O) Newest version al

# visbility:
[] Only allow qualified access to all identifiers.
If the current project is referenced as a library by another project:

[] Publish all IEC symbols to that project as if this reference would have been included there directly.

[[] Hide this reference in the dependency tree.
[] optional (ifthe library is missing, no error will be reported).
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b. In the dialog box that is displayed, select a version from the "Specific version" drop-down list in
the "Version" section. (Confirm that the library version matches the software tool. Otherwise, the
system reports a compilation error when you use the library).

Note

o Toadd a library to the project or update a library, choose "Build" > "Clear all" first.
o After the library is compiled, log in and download it again (a PLC error may be caused by online download).

9.5 PLC User Program Upgrade

9.5.1 Upgrade Using the InoProShop

Procedure:

1. Choose "Tools" > "InoProShop Tool" to access the "InoProShop Tool" page.
2. Click "Help" to open the help manual.
3. Upgrade the PLC user program. For details, see the help manual.

9.5.2 Upgrade Using an SD Card

Prerequisites: A TF card (< 32 GB) is available.
Procedure:

1. Open a compiled project and choose "Build" > "Pack Boot Project".

ies | Build | Online Debug Tools Window
|ﬂ| Ched: Application
1% Build
C/C++ Compile -
— Rebuild ’
B/ Generate runtime system files. .. —
Clean |
i Clean all ;
Pack Boot Project | ;:I
DuplicateMameChecdk o

| [

2. On the "User program packager" page, click "Pack" to pack the user program.
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9.6

FLC Tvpe:

Froject:

Company:

Yerzion:

Remarks:

User program packager

Firmware ¥Wersziom: 1.38.0.0 and later

— >
I Buntime ¥er=zien: |3.5.11.10
Init On Vpgrade: |Ho e
AMEND_Z. project Application: Application
huthor:
Cloze

3. The Application.userprg file is generated in the directory for storing the user program. Copy this file

to the root directory of the SD card.

Note

The file cannot be identified if it is stored to other directories of the SD card.

4. When the PLC is powered off, insert the SD or TF card into the SD card slot of the PLC.
5. When the DIP switch is set to Stop, power on the PLC. The user program starts upgrade

automatically.

In this case, the LED flashes 0 alternatively. This process lasts for approximately 20 seconds.
S— L) -
(= = |-
. ! .

6. The upgrade process is completed when the LED stops flashing 0 alternatively. Remove the SD or TF

card, and then power off and restart the PLC. The user program update is completed.

7. When the DIP switch is set to Run, upload and run the upgraded user program.

AM400 or AM600 High-Speed 1/0 Wiring

The CPU module of the AM400, AM600, and AM610 systems supports the high-speed 1/0 data

processing function. The module has a built-in high-density port that provide 16 channels of high-

speed inputs. The first six channels support 24 V single ended input or differential input, while the
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latter 10 channels support 24 V single ended input. The following section describes how to wire the
high-speed 1/0 signal interfaces and adapter terminals.

The following figure shows the high-density port (screenprint: CN5).

CN5

Q)
T\

e 40 | o o] |39
che unuuuuuu ‘5@ 00
?@Jr ADESQ EE
B 0o
¥ 0o
s 0 ¢
= NS 00
A 00
¥ 00
) ¥ 0o
o |- 00
o I 0 O
w 211% 00
0O
0O
0 O
0O

211001
\_/
QO

Figure 9-7 High-speed port on the CPU module of the AM600 and AM610 systems

You need to connect the internal circuits and complete external wiring for the port based on actual
needs.
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Signal Name CN5 Signal Name N
External 8 . 5 Internal circuit
wiring Column B InNo. ColumnA
High-speed 24V input 0 39 High-speed 24 V inpuf{ 3.3 ko
h (Xn0-24V) (Xn2-24V)
Sele t e High-speed High-speed 200 Q
application differential input 38 | 37 | differential input
IZ)F(’am o (X0 0-DIFFD (%8Bl [
pte. High-speed input High-speed input
common terminal 36 | 35 | common terminal ¢ '
(Xn 0-COM ) (Xn2-COM )
High-speed 24 V input High-speed 24 Vinput] 3.3 kQ
34 | 33
(Xn1-24V) (Xn3-24V)
Se? th? High-speed High-speed 2000
application | differential input 32 | 31 | differentialinput
example (Xn 1-DIFF ] (Xn 3-DIFF ) +=f_<_
pte. High-speed input High-speed input
common terminal 30 29 common terminal © '
(Xn'1-COM ) (Xn3-COM)
High-speed 24 Vinput s | 27 High-speed 24 Vinpu| 3.3 ko
See the ( Xn4-24V) ( Xn5-24V)
L High-speed High-speed 2000Q
appllcatlon differential input 26 25 differential input
example. (Xn4-DIFF) (Xn5-DIFF) i
High-speed input High-speed input
common terminal 24 | 23 commoné%rmi{\al s }
(Xn4-COM ) (Xn 5-COM
24VDC [ Input common terminal Output
550) 22 21 common terminal
+], - ( (SS1) !
Standard input Standard input kQ
L p 3.3
' (Xn6) 2019 (Xn7) ]
) _ Standard input 18 17 Standard input 3.3 k0 E]
(Xn8) (Xn9) '
— | Standard input 16 15 Standard input 33k E]
( XnA) (XnB) )
) - Standard input 14 3 Standard input 3.3 kQ E]
( XnC) (XnD) .
_ Standard input bl u Standard input | 3.3 ko f}*(l
( XnE) (XnF) —
Load Output 10 9 Output TE'— Disconnector,
(Yno) (Yn1) -
Load Output 8 7 Output I' ._.|:'|— Disconnector,
(Yn2) (Yn3)
) Load Output 6 5 Output _I-E|— Disconnector
— (Yn4) (Yn5)
Load Output 4 3 Output _;-EF Disconnector
(Yno6) (YnT)
Fuse Output common Output
terminal 2 1 | common terminal
24VDC ( COM 0) (COM 1)
Note

To avoid wiring errors, connect the high-speed DI pins of the first six channels by referring to the application exam-

ple below.
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If adapter wiring is completed using the SIRON T024-K adapter terminals, refer to the mappings
between the terminal numbers and CN5 pin numbers of the module, as shown in the following figure.

Connects the
HSIO signal at
the user side

COMO

High-density expansion Yn6
cable terminal assembly

Yn4
Yn2
YnO
XnE
XnC
Adapter terminal XnA
Xn8
Xn6
—> | Xn4-COM
Xn4-DIFF
Xn4-24V
Xn1-COM
Xnl-DIFF
Xnl1-24V

24|

4P

6F

8d
104
2@
149
169
189
209
29
249
264
289
309
324

19|

3¢

5@

¥

9P
119
134
154
174
199
219
23$
254
279
29%
31

344

£

XnD
XnB

Xn5-COM
Xn5-DIFF
Xn5-24V
Xn3-COM
Xn3-DIFF
Xn3-24V

Adapter terminal
block

T024-K O /SR

brnrnrcsrnrsrnnan

LIS

& 40/Xn0-24V
x”““‘% $39) ¢ 38 xno-DIFF

*n2-DIFF 37| o 36 xno-com
Xn2-COM| 4 35

The following components in the preceding figure can be purchased from Inovance: @ high-density
expansion cable; @ connecting plug (required for customized cable); ® adapter terminal block. The

order information is as follows.

No. Part Number Description
40-pin FCN-to-MIL high-density expansion cable (500 mm, including two 40-
® 15300119 P e yexp ( &
pin FCN connecting plugs)
® 15050180 40-pin FCN connecting plug (If you do not purchase a high-density
expansion cable, you can purchase this plug to make a cable by yourself.)
® 15020452 40-pin MIL-to-screw wiring terminal block

SIRON T024-K adapter terminal block
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Adapter terminal block

External wiring 1024-K
COMO

Fuse

Internal circuit

e P o]
Load ypg 4
!
T
Load Yn4 6
!
T o]
Load Yn2
- - - - - 8

Disconnector

© 2000¥n2-DIFF
{1

Xn2-COM

Q39 ¢y 33 LRl
Gy 37

External wiring

Xn0-24V
¢y 40

1=
24VDC

Note

The pin definition and wiring instructions for the high-density port on the CPU module are described above. Read
the information carefully before you perform wiring operations.

Application example

The first 4 channels of the high-speed 1/0 interface support single ended and differential signals. Pay
attention to wire them correctly. The following uses Xn0 as an example to describe the wiring.

1. Wiring for 24 V level input of the PNP type

'Tr;%‘ét External Wiring |No. | Signal Name Internal Circuit
A/B/Z 40 High-speed 24 Vinput 3.3k0
(Xn0-24V)
coﬁ:;‘cptor ol _High-speed 2000
24V 38 differential input
level) (XnO-DIFF) #t{_
High-speed input
ﬁ.}<—‘ 36 common terminal t
= (Xn0-COM)

2. Wiring for 24 V level input of the NPN type

-501-



Appendix

'T”y%”et External Wiring [No. | Signal Name Internal Circuit
2] High-speed 24V |33 kQ
40 input (Xn0-24 V)
NPN High-speed 200 Q
CO(léiC\Eof 38 differential input
LoV (Xn0-DIFF) -
level) AJB/7 High-speed input
| 36 common terminal '
(Xn0-COM)

3. Wiring for 5V level input of differential signals

'T';%‘ét External Wiring [No. | Signal Name Internal Circuit
High-speed K
40 24V input —
(Xn 0-24V)
Differential A+/B+/ High-speed 2000
el g 5
no- [
A-/B- High-speed input +=t{
36 | common terminal '
(Xn 0-COM )

9.7 High-Speed 1/0 Compatibility

9.7.1 Introduction to Earlier and Latest Uls

CmpHCBUuiltinlo and CmpHSIO represent the high-speed 1/0 function block libraries for earlier versions

and the latest version, respectively.

InoProShop in V1.2.0 (temporary version: 1.1.60.0), AM600 firmware in V1.19.70.0, and FPGA in A624
and later versions support the latest high-speed /0 function block library.
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High-speed Counter Paositioning
CHO Setting CH1 Setting CH2 Setting CH3 Setting Axis #0 Setting Axis #1 Setting
CH4 Setting CHS Setting CHE Setting CHY Setting Axis #2 Setting Axis #3 Setting
Input Signal Output Signal
Input Signal Function Filter Timefus) Interrupt Fre: Output 5iznal Function Output Mede in Error
¥n0  General Input | 20000 Rising ¥n0 General Qutput | Clear
¥nl General Input w | 20000 Rising ¥nl General Output « | Clear i
¥n2 General Input ~w | 20000 Rizing ¥n2 General Output ~ | Clear i
¥n3 General Input | 20000 Rising ¥n3 General Output w | Clear i
¥n4 General Input w | 20000 Rising ¥n4 General Qutput ~ | Clear i
¥n5 General Input | 20000 Rising ¥n5 General Qutput | Clear ~
¥nk General Input w | 20000 Rising ¥né General Output « | Clear i
¥n7 General Input ~w | 20000 Rizing ¥n7 General Output ~ | Clear i
¥n& General Input ~ [ 20000 Rising
¥n9 General Input ~ | 20000 Rising
¥n&  General Input ~ | 20000 Rising
¥nB General Input w | 20000 Rising l:l Stopped on high speed 10failure
¥nC  General Input ~ | 20000 Rising
XnD  General Input w | 20000 Rising
. Default
¥nE General Input w | 20000 Rising
¥nF General Input ~ | 20000 Rising
< >
Figure 9-8 Ul for high-speed 1/0 function block library in earlier versions
% Network Configuration i) vbrary Manager [ HiGH_SPEED_I0 x
Hardweare Port Configuration FiterUs) ] countern [ asis0
Counter Parametera General Input — X0 Mode AB Phase Multiple ¢ Output Mode | cw/cew v | ¥0 |—General Qutput
Coincident Output | None ~ - =
Home Metho: M ~
Axis Parameters General Input— X1 External Input [ o ¥1 |—General Output
Internal YO Mapping [ Countert [ Axs1
General Input—] Mode /B Phase Multiple 4~ Output Mode | cwi/fccw ~ ¥2 |—General Output
Status
Coinadent Output Home Method 5
5 | Input— ome Method | Method 0
Information sneralinpu - o ¥3 |—General Output
Gerers o
eneral Input =z Output Mode | CwijcCw v ¥4 f—General Output
Mode AJB Phase Multiple 4~
General Input—|X5 Coincident Output | None ™ Home Method | Method 0 h
¥5 |—General Output
General Inpst—{X8 s W s
[ Counter3 Qutput Mode | cwjcew v ¥6 |=—General Output
General Input— X7 Mode A/B Phase Multiple 4 ~
Home Method | Method 0 v
Coincident Output |None ~ ¥7 |—General Output
General Input— External Input Oxe Interrupt Input
[ Countert Oxo | Ot
General Input—
Mode AJB Phase Multiple 4~ e |4 S
General Input—J XA Coincident Output | None o # Ow[d
[ Counters 6 [F | f
General Input—]X8 Mode AJB Phase Multiple 4 ~ - =
Coincident Output | N PUM Output
one ~
General Input —| XC Ow Ov
DMCZ““E'E AJB Phase Multiple 4 ow aw
GeneralInput—]XD ode ase ke - D
Coincident Qutput | None ~
G I Input— O Ay
eneral [ Counter? Default
Mode AJB Phase Multiple 4 ~
General Input—
Coincident Output | None v

Figure 9-9 Ul for high-speed I/O function block library in the latest version

e The latest version of high-speed 1/0 device can only be used with the latest version of high-speed I/
O library. The earlier version of high-speed 1/0 device can only be used with the earlier version of
high-speed 1/0 library.
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e To use functions of the latest version of high-speed I/0 device, you need to upgrade both PLC

firmware and FPGA.

e The latest and earlier high-speed 1/0 functions are compatible (except the homing function). If the
latest high-speed I/0 device is mixed with the earlier high-speed 1/0 device (the latest high-speed I/
O project with an earlier PLC high-speed 1/0 device or an earlier I/0 project with the latest PLC high-
speed I/0 device), a message is displayed reminding you to switch the PLC, as shown in the
following figure. You need to switch the version of high-speed 1/0 device and restart the PLC.

e If you do not want to switch the PLC, you can switch the version of high-speed 1/0 device for the

project on the "Update Device" page.
As shown in the following figure, the earlier high-speed 1/0 device is V0.0.0.10, and the latest I/O

device is V0.0.0.20.

=gl AMS00_2.project
=@ Device (AMBO0-CPLIISOSTE/ TN
@ Fault Diagnose
= 8@ Network Configuration
E,F EtherCAT Config
LF LaocalBus Config
=2l PLC Logic
=1 Application
@ Differential Monitor
m Library Manager
PLC_PRG (FRG)
POU_1 (PRG)
= @ Task Configuration
=38 ETHERCAT
] ETHERCAT EtherCAT Task
=8 MainTask
&) pLc_Pre
[ Resources List
"% SoftMotion General Axis Pool
. HIGH_SPEED_IO (High Speed 10 Module)
[®] MODBUS_TCP (ModbusTEP Device)
= @ ETHERCAT (EtherCAT Master SoftMotion)
=[] 13620 (1S620N_ECAT_v2.6.5)
HgP axis (axis)

11

o2l Update Device X

Feme  HIGH_SPEED_IO

hetion

O hppend device (O Tnsert device @ Updats device

String for 3 fulltext search Vendor: | <All vendors> i
Name Vendor Version  Description 2
m GL10 15 bit of DI module Inovance 0.0.0.10 16 bit of DI MPN/PNP module
m GL10 16 bit of DO module Inovance 0.0.0.10 16 bit of DO NPN/PMP output module
m GL10 32 bit of DO module Inovance 0.0.0.10 32 bit of DO NPN output module
m GL10 32bit of DI module Inovance 0.0.0.10 32bit of DI NPN/PNP module
m GL10 4 access of AD module Inovance 0.0.0.10 4 access of AD module
m GL10 4 access of DA module Inovance 0.0.0.10 4 access of DA module
m GL10 4 access of PT module Inovance 0.0.0.10 4 access of PT module
m GL10 4 access of TC module Inovance 1,0.0.0 4 access of TC module
m GL10 8 access of TC module Inovance 0.0.0.10 8 access of TC module
m HandWheel Inovance 0.0.0,10 Hand Wheel Module
m High Speed 10 Module Inovance High Speed 10 Module
. LocalHighSpeedIO Inovance 1.0.0.0 Local highspeed 10 module v

Group by category [] Display all versions (for experts only) [] Display outdated versions

gl:l Fame: High Speed I0 Module ~
‘dl ¥Yendor: Tnovance
Categories:
¥ersion: 0.0.0.20 N

A

Update and try to preserve most information of

HIGH_SPEED_I0

(When this window opens, you can select snother tarzet mode in the mavigator)

Close

o Ifyou use earlier software tool (for example, V1.1.0 or V0.0.9.10) to download an earlier high-speed

I/O project to the PLC with the latest version of firmware (later than V1.19.70.0), the error indicating

version not matched is reported.

Solution: Install the latest version of software tool, and use it to open and download an earlier
project (the high-speed 1/0 function not used) to the PLC with the latest version of firmware. In this

case, no error is reported.

9.7.2

High-Speed I/O Diagnosis

High-speed 1/0 device of the latest version

Basic format:

Library + function block + error code

3 3-bit
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e Library: The default library of the high-speed I/O device is 0.

e Function block: Function blocks are numbered from 01.

e Error code: The error code starts from 01. Common error codes are listed in the following tables. An

error code less than 500 indicates a major error, whereas an error code greater than 500 indicates a

function block error. For example, in the error code 14506, 14 indicates HC_WriteParameter, and

506 indicates a parameter error. In the error code 31520, 31 indicates MC_WriteParameter_P, and

520 indicates a parameter error.

Table 9-1 List of counter error codes

Error Code

Definition

Description

001

ERR_COUNTERID_INVALID

The entered channel number is invalid. The value
range is from0to 7.

003 ERR_CNT_OVERFLOW A counter overflow or underflow error occurs.
No high-speed function is selected. Select one in the
004 ERR_COUNTER_NOT_CHOSEN .
programming software.
007 ERR_COUNTER_NOT_ENABLED HC_Counter is disabled.
101 ERR_WRITEINTERRUPTPARAMETER_ The write interrupt parameter is invalid.
UNVALIAD
102 ERR_INTERRUPT_NOT_CHOSE Interrupt Input is not selected in the programming
software.
501 ERR_SETCOMPARE_IMREFRESHCYCLE_ The comparison value ImRefreshCycle exceeds 30000.
OVERFLOW The value range is from 0 to 30000.
502 ERR_SETCOMPAREM_NUMBERS_ The value range of HC_SetCompareM number is from
OVERFLOW 1 to 100.
503 ERR_PREWR_VALUE_OVERFLOW The preset value is out of range.
The set average frequency and average rotational
504 ERR_AVERAGE_PARA_UNVALIAD . . .
velocity are invalid.
505 ERR_ROTATION_PULSES_UNIT_UNVALIAD | The set number of pulses per rotation is invalid.
506 ERR_WRITEBOOIPARAMETER_UNVALIAD The set parameter HC_WriteBoolParameter is invalid.
507 ERR_READBOOLPARAMETER_UNVALIAD The (?bta|ned parameter HC_ReadBoolParameter is
invalid.
508 ERR_MEASURE_WIDTH_OVERFLOW The measured width is invalid.
509 ERR_SETCOMPAREM_IMREFRESHCYCLE_ The comparison value ImRefreshCycle exceeds 30000.
OVERFLOW The value range is from 0 to 30000.
510 ERR_PRESET_TRIGGERTYPE_OVERFLOW The preset parameter is invalid.
511 ERR_WRITEPARAMETER_UNVALIAD The set parameter HC_WriteParameter is invalid.
Th ial function ch isinvalid. Th
513 ERR_FUNC_COUNTERID. INVALID e special Aunctlon channel number is invalid. The
value range is from 0 to 3.
514 ERR_COUNTER_NOT_CHOSE_EXETERNAL_ | External Trigger is not selected in the programming
X software.
Theri i isi .
515 ERR_CNT_FORMAT NOT RING e r.|ng counting typcf is incorrect. Select a correct
type in the programming software.
s16 ERR_RING. DOWNVAL BEYOND._UPVAL The lower limit f_or.rmg counting is equal to or greater
than the upper limit.
The sampling time is too short. The value range is
ERR_SAMPLE_VALUE_LESS
S1T - - - from 10 to 65535, in ms.
518 ERR_RING_VALUE_OVERFLOW The ring counting is out of range.
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Table 9-2 List of high-speed axis error codes

Error Code

Definition

Description

001

ERR_NOT_POWER

MC_Power is disabled.

002

ERR_UP_SOFTWARE_LIMIT

The current position is beyond the software stroke
limit (Up).

003

ERR_DOWN_SOFTWARE_LIMIT

The current position is beyond the software stroke
limit (Down).

004

ERR_AXIS_FUNC_UNUSED

The high-speed axis is disabled. Enable the axis in the
programming software.

005

ERR_INPUT_CHANNAL_NUM_INVALID

The axis number is invalid. The value range is from 0
to 3.

006

ERR_DEST_POS_OVER_SOFT_UP_LIMIT

The target position is beyond the upper software
limit.

007

ERR_DEST_POS_OVER_SOFT_DOWN_
LIMIT

The target position is beyond the lower software limit.

010

ERR_POS_DECPOINT_OVERLOW

Invalid deceleration point: In position mode, when the
device is repositioned, the deceleration length is
greater than the actual distance.

011

ERR_VEL_DECPOINT_OVERLOW

Invalid deceleration point: When you switch from the
velocity mode to the position mode, the deceleration
length is greater than the actual distance.

012

ERR_POS_PLSNUM_OVERLOW

The maximum PLSNUM positioning length
2147483647 is exceeded.

013

ERR_POS_DECPOINT2_OVERLOW

An error occurs while recomputing the deceleration
point.

501

ERR_ACC_SET_OVERFLOW

The acceleration exceeds the maximum value set by
MC_WriteParameter_P.

502

ERR_ACC_SET_LOW

The acceleration is below the minimum value set by
MC_WriteParameter_P.

503

ERR_DEC_SET_OVERFLOW

The deceleration exceeds the maximum value set by
MC_WriteParameter_P.

504

ERR_DEC_SET_LOW

The deceleration is below the minimum value set by
MC_WriteParameter_P.

505

ERR_VEL_SET_OVERFLOW

The set velocity is out of range. Set the velocity in the
programming software or through MC_
WriteParameter_P.

506

ERR_VEL_SET_LOW

The set velocity is too low.

508

ERR_VEL_LESS_THAN_STARTVEL

The velocity is lower than the startup offset velocity.
Set the startup offset velocity in the programming
software.

509

ERR_STARTVEL_SET_LOW

The starting velocity is too small.

510

ERR_FBD_MOVEMODE_INVALIAD

The motion mode of the function block is invalid.

511

ERR_WASNT_STANDSTILL

The axis is not in Standstill state.

512

ERR_WASNT_DISABLED

The axis is not in Disabled state.

513

ERR_IN_ERRORSTOP

The axis is not in ErrorStop state.

514

ERR_NOT_READY_FOR_MOTION

The axis is not ready to run.

515

ERR_INVLALID_VELOCITY_MODE

The velocity mode is invalid.

516

ERR_INVLALID_POSTION_MODE

The position mode is invalid.

520

ERR_AXIS_WRITEPARAMETER_UNVALIAD

The MC_WriteParameter_P parameter is invalid.

521

ERR_AXIS_READPARAMETER_UNVALIAD

The MC_ReadParameter_P parameter is invalid.
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Error Code

Definition Description

522

ERR_HOME_MODE_UNVALIAD

The homing mode is invalid. Select a valid mode in
the programming software.

523

MODE_UNVALIAD

ERR_AXIS_WRITEPARAMETER_HOME_

The homing mode is invalid.

Errors are classified into axis errors and function block errors.

Conditions for setting the axis to ErrorStop state:

e An axis error occurs.

e Afunction block occurs when the axis is in DiscreteMotion, ContinuousMotion, or Homing state.

High-speed 1/0 device of earlier versions

High-speed 1/0 diagnosis information is displayed on the high-speed 1/0 self-diagnosis page. For

descriptions of the self-diagnosis page, see the overview of the list of device self-diagnosis information.

You can obtain high-speed 1/0 diagnosis information through high-speed 1/0 soft elements. High-

speed 1/0 diagnosis results include channel errors, channel alarms, axis errors, axis alarms, and other

faults. The diagnosis states and diagnosis codes of channel errors, channel alarms, axis errors, and axis

alarms are indicated by soft elements. The diagnosis state indicates whether diagnosis information

exists, and the diagnosis code indicates the error code. The following table shows soft elements,

diagnosis codes, and diagnosis information corresponding to each type.

e Channel error
The following table lists the relationship among the channel number, error flag soft element, and
error diagnosis code soft element.

Channel Number Error Flag Soft Element Error Diagnosis Code Soft Element
0 SM9030 SD9007
1 SM9080 SD9017
2 SM9130 SD9027
3 SM9180 SD9037
4 SM9230 SD9047
5 SM9380 SD9057
6 SM9330 SD9067
7 SM9380 SD9077

The following table lists the relati

onship between the diagnosis code and diagnosis information.

Diagnosis Code

Diagnosis Information

1001

The channel type does not match.

1002

A counter overflow occurs.

1003

A pulse width measurement overflow occurs.

1011

The lower limit of the ring counter exceeds the upper limit.

1012

The counter type does not match.

1013

The high-speed counting function is not used.

1014

The high-speed counter function does not match.

1015

The preset value is out of range.

1016

The average parameter is invalid.

1017

The set number of pulses per rotation is invalid.

e Channelalarm
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The following table lists the relati

onship among the channel number, alarm flag soft element, and

alarm diagnosis code soft element.

Channel Number Alarm Flag Soft Element Alarm Diagnosis Code Soft Element
0 SM9031 SD9008
1 SM9081 SD9018
2 SM9131 SD9028
3 SM9181 SD9038
4 SM9231 SD9048
5 SM9381 SD9058
6 SM9331 SD9068
7 SM9381 SD9078

The following table lists the relati

onship between the diagnosis code and diagnosis information.

Diagnosis Code

Diagnosis Information

1501

A sampling value overflow occurs.

Axis error
The following table lists the relati
diagnosis code soft element.

onship among the axis number, error flag soft element, and error

Axis Number Error Flag Soft Element Error Diagnosis Code Soft Element
0 SM9405 SD9105
1 SM9425 SD9125
2 SM9445 SD9145
3 SM9465 SD9165

The following table lists the relati

onship between the diagnosis code and diagnosis information.

Diagnosis Code

Diagnosis Information

2001 Indicates the hardware limit in the forward direction.

2002 Indicates the hardware limit in the reverse direction.

2003 The stop upon startup command is ON.

2004 Indicates the software limit in the forward direction.

2005 Indicates the software limit in the reverse direction.

2006 The running CPU module switches to the Stop state.

2007 Drive module ready is OFF.

2008 Zero signal is ON.

2009 Mechanical homing is not executed.

2010 A retry error occurs.

2011 ABS transmission times out.

2012 Indicates sum of ABS transmission.

2013 A speed 0 error occurs.

2014 The acceleration/deceleration setting times out.

2015 The deceleration stop setting times out.

2016 Movement during velocity/position switchover control is out of range.

2017 Velocity/position switchover is disabled.

2018 The current value is changed when the axis is not in Stop state.

2019 The acceleration/deceleration time is set to 0.

2020 The axis is not stopped upon startup.

2021 An axis stop command is received upon startup.
Axis alarm
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The following table lists the relationship among the axis number, alarm flag soft element, and

alarm diagnosis code soft element.

Axis Number Alarm Flag Soft Element Alarm Diagnosis Code Soft Element
0 SM9406 SD9106
1 SM9426 SD9126
2 SM9446 SD9146
3 SM9466 SD9166

The following table lists the relationship between the diagnosis code and diagnosis information.

Diagnosis Code Diagnosis Information

2501

The velocity is out of range.

2502

Target position change is disabled.

2503

Velocity change is disabled.

e Otherfaults

Other faults indicate diagnosis of invalid input parameters of the high-speed 1/0 function block. The

diagnosis data cannot be obtained through soft elements. You can check the data on the high-

speed I/0 self-diagnosis page and the diagnosis information list page. The following table lists

diagnosis codes and diagnosis information.

Diagnosis Code Diagnosis Information
1018 The channel number of the high-speed input function block is invalid.
1019 The input parameter of the high-speed input function block is invalid.
2022 The channel number of the high-speed output function block is invalid.
2023 The input parameter of the high-speed output function block is invalid.
9.8 Diagnosis Code and Diagnosis Information
9.8.1 Overview

Each diagnosis code has a name, which matches the type name of the corresponding diagnosis

programming interface. For details, see “ Diagnosis Programming Interface” on page 453.

9.8.2 CPU Diagnosis Code

Name Diagnosis Code Diagnosis Information
SDCardError 1 SD card error
FlashError 1 Flash error
SystemError 0x40 High-speed 1/0 interface board connection error

-509-




Appendix

Name Diagnosis Code Diagnosis Information
No 1/0 expansion module (inter-board communication error: read
0x11 .
check failure)
No 1/0 expansion module (inter-board communication error: write
0x12 .
check failure)
0x13 No I/O expansion module (inter-board communication error: ACK
X being high level)
No I/0 expansion module (inter-board communication error: ACK
0x14 .
being low level)
Actual number of I/0 expansion modules below configured value
0x21 . L .
(inter-board communication error: read check failure)
Actual number of /0 expansion modules below configured value
0x22 . . . .
(inter-board communication error: write check failure)
0603 Actual number of I/0 expansion modules below configured value
X (inter-board communication error: ACK being high level)
0504 Actual number of 1/0 expansion modules below configured value
X (inter-board communication error: ACK being low level)
InterCommError . -
Actual number of /0 expansion modules above configured value
0x31 . - .
(inter-board communication error: read check failure)
Actual number of 1/0 expansion modules above configured value
0x32 . s . .
(inter-board communication error: write check failure)
0x33 Actual number of /0 expansion modules above configured value
X (inter-board communication error: ACK being high level)
0x34 Actual number of I/0 expansion modules above configured value
X (inter-board communication error: ACK being low level)
1/0 expansion module type error (inter-board communication
0x41 .
error: read check failure)
1/0 expansion module type error (inter-board communication
0x42 . .
error: write check failure)
0xd3 1/0 expansion module type error (inter-board communication
X error: ACK being high level)
Oxda I/0 expansion module type error (inter-board communication
X

error: ACK being low level)
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Name Diagnosis Code Diagnosis Information
1 I/0 module corresponding to slot 1 inconsistent with actual /O
module configuration
) 1/0 module corresponding to slot 2 inconsistent with actual /0
module configuration
4 1/0 module corresponding to slot 3 inconsistent with actual /0
module configuration
8 1/0 module corresponding to slot 4 inconsistent with actual /0
module configuration
16 I/0 module corresponding to slot 5 inconsistent with actual I/O
module configuration
" 1/0 module corresponding to slot 6 inconsistent with actual /0
module configuration
- 1/0 module corresponding to slot 7 inconsistent with actual /0
module configuration
1/0 module corresponding to slot 8 inconsistent with actual /0
ConformenceError 128 . .
module configuration
(Each bit indicates one 1/0 module corresponding to slot 9 inconsistent with actual /0
module fault.) 256 . .
module configuration
1) 1/0 module corresponding to slot 10 inconsistent with actual I/O
module configuration
1/0 module corresponding to slot 11 inconsistent with actual I/O
1024 . .
module configuration
1/0 module corresponding to slot 12 inconsistent with actual I/O
2048 . .
module configuration
1/0 module corresponding to slot 13 inconsistent with actual I/O
4096 . .
module configuration
2107 1/0 module corresponding to slot 14 inconsistent with actual I/O
module configuration
1/0 module corresponding to slot 15 inconsistent with actual I/O
16384 . .
module configuration
1/0 module corresponding to slot 16 inconsistent with actual /O
32768 ) .
module configuration
1 1/0 module corresponding to slot 1 faulty
2 I/0 module corresponding to slot 2 faulty
4 1/0 module corresponding to slot 3 faulty
8 I/0 module corresponding to slot 4 faulty
16 1/0 module corresponding to slot 5 faulty
I0ModulePosError (Each 32 1/0 module corresponding to slot 6 faulty
bit indicates one q " :
module fault. As fault 64 1/0 module corresponding to slot 7 faulty
information is displayed | 128 I/0 module corresponding to slot 8 faulty
on the I/0 module, the | 756 I/0 module corresponding to slot 9 faulty
dlagn405|s information is 512 1/0 module corresponding to slot 10 faulty
not displayed but
flagged.) 1024 1/0 module corresponding to slot 11 faulty
2048 1/0 module corresponding to slot 12 faulty
4096 1/0 module corresponding to slot 13 faulty
8192 1/0 module corresponding to slot 14 faulty
16384 1/0 module corresponding to slot 15 faulty
32768 1/0 module corresponding to slot 16 faulty
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9.8.3

Name

Diagnosis Code

Diagnosis Information

FunctionErrorCode

(Each bit indicates one
bus fault, which is only
flagged.)

0x01

DP bus faulty

0x02 EtherCAT bus faulty

0x04 CANopen bus faulty

0x08 CANlink bus faulty

0x10 Modbus TCP faulty

0x20 Modbus serial port 0 faulty
0x40 Modbus serial port 1 faulty
0x80 High-speed 1/0 faulty

Note

EtherCAT bus flags are invalid currently.

As EtherCAT is implemented through CODESYS, the PLC cannot obtain EtherCAT diagnosis information directly, and

1/0 Module Diagnosis Code

Name Module Type Diagnosis Code Diagnosis Information
Baselnfo All 64 System shut down upon fault
2 No external load voltage
Al - .
ModuleError (Each bit 4 Analog chip connection error
indicates one module 2 No external load voltage
fault.) AO 4 Analog chip connection error
8 Analog chip overheated
2 Overflow
4 Underflow
Al 8 Above the upper limit
ChannelErrorfi] 16 Below the lower limit
(Each array element 32 Disconnected
indicates one channel 2 Overflow
diagnosis code, and each Underflow
bit indicates one fault) Current disconnected
AO
16 Voltage short-circuited
Digital to Analog Converter (DAC)
32
channel hardware fault
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9.8.4

9.8.5

PROFIBUS-DP Diagnosis Code

Name Diagnosis Code Diagnosis Information
0x02 Unready to exchange data
0x04 Incorrect configuration
0X08 Expanded diagnosis information existing on
ExtDiagData[0] the slave
The requested function not supported by the
(Each bit indicates one fault.) 0x10 slave
0x20 Invalid slave response
0x40 Incorrect parameter
0x80 Locked by different masters
0x01 Resetting the parameter
0x02 A static diagnosis
ExtDiagData[1] 0x08 Activated watchdog monitoring
(Each bit indicates one fault.) 0x10 Processing slave data in latch mode
0x20 Processing slave data in synchronous mode
0x80 The slave not activated by the master
ExtDiagData[2]
0x80 Diagnosis data overflow
(Each bit indicates one fault.)
ExtDiagData[3] (master address) - -
ExtDiagData[4] and ExtDiagData[5]
(slave ID) ) )
Note

The first 6 bytes correspond to the basic diagnosis, and the following diagnosis data bits correspond to the ex-

panded diagnosis. For details, see "DP Diagnosis"

CANlink Diagnosis Code

Name

Diagnosis Code

Diagnosis Information

Invalid command code

Abnormal command code address

CmdFrameError (diagnosis code:

Value out of allowable range

remainder when divided by 100)

Invalid command code operation

Invalid command code length

Command code timeout

Incorrect configuration code

Incorrect configuration index

CfgFrameError

Incorrect configuration information

(diagnosis code: remainder when
divided by 100)

G Wi NN Rl w N

Incorrect configuration data length

(o))

Configuration frames failing to
respond
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9.8.6

Modbus Diagnosis Code

Name Diagnosis Code Diagnosis Information
0x70 Incorrect Modbus slave address
0x71 Incorrect data frame length, serial port 0 (COMO)
DiagData 0x72 Invalid data address
0x73 CRC error
OxT74 Unsupported command code
0x75 Reception timeout
0x76 Invalid data value
OxT77 Buffer overflow
0x78 Frame error
0x79 Serial port protocol error
0x7C Address error
0x7D No data received
OXTE Incorrect data returned by the slave
0x80 Incorrect Modbus slave address
0x81 Incorrect data frame length, serial port 1 (COM1)
0x82 Invalid data address
0x83 CRC error
0x84 Unsupported command code
0x85 Reception timeout
0x86 Invalid data value
0x87 Buffer overflow
0x88 Frame error
0x89 Serial port protocol error
DiagData 0x8C Address error
0x8D No data received
Ox8E Incorrect data returned by the slave
0x90 Incorrect Modbus slave address
0x91 Incorrect data frame length, Ethernet (Modbus TCP)
0x92 Invalid data address
0x93 CRC error
0x94 Unsupported command code
0x95 Reception timeout
0x96 Invalid data value
0x97 Buffer overflow
0x98 Frame error
0x99 Serial port protocol error
0x9A Slave not connected
0x9B Incorrect protocol identifier
0x9C Address error
0x9D No data received
0x9E Incorrect data returned by the slave
0x9F Number of connected clients out of range
0xA0 Invalid data value
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9.8.7 EtherCAT Diagnosis Code

EtherCAT fault IDs are divided into EtherCAT bus fault IDs and EtherCAT slave fault IDs. The EtherCAT
bus fault IDs describe master and slave faults with the variable "m_LastError", while the EtherCAT
slave fault IDs describe the slave faults with the variable "ErrorCode".
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Name Diagnosis Code Diagnosis Information

0x1 Abnormal master communication, with loss of more than 100 consecutive
frames of data

0x2 Some slaves disconnected, number of online slaves inconsistent with
configured value

0x3 Abnormal DC clock, reference clock remaining unchanged

0x4 Failed to open NIC

0x5 Failed to open redundant NIC

0x6 Failed to open redundant NIC. Same NIC configured for the redundancy
function

Ox7 Slave initialization error because the slave does not exist during startup or
communication cannot be established

0x8 Configured vendor ID mismatching with the actual one

0x9 Configured product ID mismatching with the actual one, or master failed to
read the product ID from this slave

OxA Configured number of slaves greater than the actual number

0xB Failed to download SDO

0xC SDO download timeout

0xD Slave emergency event error

OxE Failed to download SOE

OxF SOE download timeout

0x10 State machine request from master timeout

0x20 Alias address conflicting because an alias address is assigned to multiple
slaves in the network

0x21 Slave IN/OUT connection error

0x22 The master failed to access EEPROM of the slave during startup

0x30 Continuous frame loss

0x31 Slave port link disconnected

m_ 0x32 Occasional loss frame warning
LastError | gxga Failed to switch communication state

0x65 Unknown slave error

0x66 Failed to request slave memory for the mailbox

0x6A Slave firmware version inconsistent with that on EEPROM

0x6B The slave failed to update the firmware

0x75 State machine error

0x76 Unknown state change request received by the slave

Ox77 State machine error because the slave does not support the boot mode

0x78 Invalid firmware program

0x79 Invalid mailbox configuration in the slave booth state

OxT7A Invalid mailbox configuration in the slave pre-operational state

0x7B Invalid sync manager configuration detected by the slave

0x7C Invalid input data

0x7D Invalid output data

OXTE Synchronization error

OXTF Sync manager watchdog timeout

0x80 Invalid synchronization type

0x81 Invalid output PDO configuration

0x82 Invalid input PDO configuration

0x83 Invalid watchdog configuration

0x84 Starting the slave in cold mode

0x85 Initializing thd 8tave

0x86 Pre-operating the slave

0x87 Operating the slave securely

0x88 Invalid input mapping because the slave does not support input PDO
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Name Diagnosis Code Diagnosis Information
0x89 Invalid output mapping because the slave does not support output PDO
configuration
0x8A Inconsistent slave settings
0x8B Incorrect mode because the slave does not support the free mode
0x8C Incorrect mode because the slave does not support the synchronous mode
Ox8E Incorrect parameter configuration because the slave needs to run in three
buffer modes in free mode
Ox8F Invalid input and output
0x90 DC synchronization error. The Sync0 watchdog times out in the slave DC
mode.
0x91 DC synchronization error. No Sync0 interrupt signal is detected when the
slave mode is switched from safe mode to running mode.
0x92 DC synchronization error. The slave synchronization period is too small for the
slave address ({Addr}).
0x94 Invalid DC synchronization configuration
0x95 Invalid DC latch configuration
m 0x96 PLL error
LastError 0x97 Invalid DC
0x98 DC timeout
0x99 Invalid synchronization cycle period
0x9A Incorrect Sync0 configuration. The slave Sync0 period is out of the range.
0x9B Incorrect Syncl configuration. The slave Syncl period is out of the range.
O0xA5 Slave MBX_AOE error
OxA6 Slave MBX_EOE error
OxAT Slave MBX_COE error
0xA8 Slave MBX_FOE error
0xA9 Slave MBX_SOE error
0xB3 Slave MBX_VOE error
0xB4 Failed to access the EEPROM address
0xB5 Slave EEPROM error
0xB6 External slave hardware unready
0xC4 Slave already restarted locally
0xD4 Inconsistency between the configuration of the slave coupler mounted
module and the actual configuration
0X08 Mismatching vendor ID
0X09 Mismatching product
0X20 Alias address conflict
0X21 IN/OUT reversing fault
ErrorCode | 0x22 EEPROM access failure
0X30 Continuous frame loss
0X31 Slave OUT port link disconnected
0X32 Occasional frame loss
0X64 Failed to switch communication state

-517-



Appendix

9.8.8 Axis Diagnosis Code

Diagnosis Code Diagnosis Information

0x1 Drive bus communication fault

0x2 Drive fault

0x3 Bus DC synchronization loss

OxA Software limit exceeded

0xB Hardware limit exceeded

0xC Axis position out of the maximum allowable range in linear mode

0xD Fast emergency stop or pause function not supported by drive

OxE None

OxF None

0x10 Deviation between target position and actual position out of the lag limit

0x11 Drive homing fault

0x12 None

0x14 Motion control function block executed while the axis is not enabled

0x15 Function block execution failed because an unsupported mode is detected

0x19 Logic axis operation not supported by the function block

0x1B None

Ox1E Function block in execution not called during motion

Ox1F Incorrect input parameter axis type of the function block

0x20 Axis instance changed during function block execution

0x21 Interrupt enabled during function block execution

0x22 Axis state not meeting the PLCopen state machine requirements when the
function block is triggered

0x23 Drive failed during axis moving

0x28 Virtual axis velocity exceeding the limit

0x29 Virtual axis acceleration rate exceeding the limit

0x2A Virtual axis deceleration rate exceeding the limit

0x32 Incorrect input homing parameter of host controller

0x33 No hardware limit configured for host controller homing

0x3C File read-write cache channel used up and handle that can be registered
being empty

0x41 SDO multi-channel communication initialization failed because no activated
app is obtained

0x42 Invalid IEC task handle

0x43 Too many tasks in the SDO multi-channel

0x44 SDO multi-channel underlying interface call error

0x45 None

0x46 Current control mode not supported by the function block or drive

0x47 Control mode failed to be changed because the axis is in a specific state
when the function block is triggered

0x48 Control mode switchover interrupted

0x4B Instance failed to run because the current control mode is not synchronous
torque

0x50 Function block failed to reset the axis

0x51 Initialization failed when the function block resets the axis

0x55 Incorrect axis type input by the function block

0x56 Invalid input parameter of the function block
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Diagnosis Code

Diagnosis Information

0x5A Input parameter of the function block being zero

0x5B Function block execution failed because the drive is enabled
0x5C Invalid cycle of the rotary axis

0x5D Rotation position cycle not an integer

Ox6E Task cycle time set to 0

0x78 No function block error that can be reset

0x79 No response to the drive reset request

OX7A Drive fault failed to be reset

0x7B Drive response timed out during reset

0x7C Bus communication error failed to be reset

0x82 Unknown parameter input by the function block

0x83 An error occurred when the function block reads the drive parameters
0x84 Input parameter of the function block not in the mapping table
0x85 Internal data conversion error of the function block

0x8C Unknown parameter input by the function block

0x8D An error occurred when the function block writes the drive parameters
Ox8E Input parameter of the function block not in the mapping table
Ox8F Internal data conversion error of the function block

OxAA Axis not in the standstill state

OxAB Homing instruction failed to write parameters

0xAC No response when the homing instruction reads parameters
OxAD None

OXAE Axis in the ErrorStop state during homing

0xB4 Stop function block aborted during stop

0xB5 Invalid input deceleration rate of the stop function block

0xB6 Unavailable when the direction is shortest

0xB7 Axis in the ErrorStop state

0xB8 Stop function block being executed not called in the bus cycle
0xB9 Function block execution in the Stopping state

0xC8 Task cycle time set to 0

0xC9 Invalid input velocity acceleration rate of the function block
OxCA Invalid direction parameter of the function block

OxE2 Invalid input velocity acceleration rate of the function block
OxE3 Invalid direction parameter of the function block

0xFB Invalid input velocity acceleration rate of the function block
OxFC Invalid direction parameter of the function block

0x114 Invalid input velocity acceleration rate of the function block
0x115 Invalid direction parameter of the function block

0x116 Invalid execution sequence of the function block

0x12C None

0x12D Invalid input velocity acceleration rate of the function block
0x12E Input direction parameter of the function block not supported
0x145 Invalid input ArraySize of the function block

0x146 Invalid input time parameter of the function block

0x15E Invalid input ArraySize of the function block

0x15F Invalid input time parameter of the function block
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Diagnosis Code

Diagnosis Information

0x177 Invalid input ArraySize of the function block

0x178 Invalid input time parameter of the function block

0x190 Probe channel being occupied

0x191 The window probe function not supported by the drive

0x192 Probe communication error

0x19A Probe cannot be terminated

Ox1AA Invalid input velocity acceleration rate of the function block

0x1AB Invalid input direction parameter of the function block

0x1C3 Invalid input velocity acceleration rate of the function block

0x1C4 Invalid input direction parameter of the function block

0x1C5 Input direction parameter of the function block not supported
0x1DB Function block execution must be in the standstill or power_off state
0x1DC Invalid input velocity acceleration rate of the function block

0x258 No tappet in the cam table

0x259 The tappet number set to a too large value

0x25A Over 32 activated tappet operations in one cam table

0x271 Cam table being empty

0x272 The master axis location in the cam table exceeding the cam cycle range
0x273 No velocity and acceleration rate input for cam dynamic coupling
0x274 Cam key point exceeding the range

0x275 To many tappets activated in one cycle

0x280 Input cam type of the function block not supported

0x2A3 Input gear ratio denominator being 0

0x2A4 Invalid input acceleration rate

0x2A5 Invalid input deceleration rate

0x2A6 Master axis enable state changed

0x2AT Invalid input parameter Jerk of the function block

0x2D5 Invalid input velocity acceleration rate of the function block

0x2D6 Axis rotation cycle being zero

Ox2EE Input non-cam table structure type parameter

Ox2EF Cam table key point not in the master range

0x2F0 Master axis start value of the cam table greater than the end value
0x2F1 Invalid master axis location in the cam table

0x2F2 Invalid slave axis location in the cam table

0x307 Master axis direction changed

0x308 Reversion of the slave axis unable to be avoided

0x309 Input parameter of the function block not supporting linear axis
0x30A The master start distance in the Buffered mode must be 0

0x30B Motion synchronization unable to be enabled

0x320 Too large compensation clearance

0x339 Path generation internal error due to algorithm convergence failure
0x33A Path generation internal error due to invalid parameter value
0x33B Path generation internal error due to no results for axis calculations
0x33C Path generation internal error due to decrease in the duration of the lower

limit
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Diagnosis Code Diagnosis Information

0x33D Path generation internal error due to no common duration detected by
related axes

0x33E Path generation internal error due to invalid result interval

0x33F More phase parameters required to generate S-shaped velocity profile

0x340 Path generation internal error

0x352 Function block execution axis not in the standstill or power_off state

0x353 Invalid input parameters of the function block

0x354 Function block execution axis not in the standstill or power_off state

0x355 Invalid input position mode and cycle of the function block

0x356 Function block input axis not a virtual axis

OxT9F Previous motion in motion cache not supporting Blending

0x7A0 Previous motion in motion cache not supporting BufferMode

OxTAl Previous cache instruction not activated and called in the current cycle

OxTA2 Axis motion not taken over by any function block

0x7A3 Unsupported BufferMode parameter input

O0x7A4 An error occurred in the previous motion in the motion cache

0x7A5 Function block instance failed to be added again because it is already in the
motion cache queue

0x4E20 Drive DC clock not synchronized

Ox4E21 Drive not in OP mode

0x4E22 Failed to wait for DC synchronization during startup

0x4E23 Drive scaling ratio configured to 0

0x4E24 SMC_Basic version too low

0x4E25 No SoftMotion license

0x4E26 No activated app detected

Ox4E27 Axis device disabled

0x4E28 No axis device found

0x4E29 Current axis and logical axis not in the same task

Ox4E2A Failed to get axis background configuration parameters

0x4E2B Invalid device type

0x4E2C Task cycle set too large

0x4E2D Failed to get axis mapping parameters

0x5015 No response from the slave when the torque limit instruction reads/writes
parameters from/to the servo

0x5016 Timeout occurred when the torque limit instruction reads/writes parameters
from/to the servo

0x501F No response from the slave when reading the digit input

0x5020 Digital input reading timed out

0x5028 Failed to change from the torque control mode to the position control mode

0x5032 Input slope or velocity exceeding the allowable range during torque
instruction execution

0x5033 Runaway occurred in torque mode

0x5034 Invalid superposition in torque mode

0x5035 No maximum profile velocity PDO configured in the torque instruction

0x5036 Desired torque PDO not configured in torque instruction

0x503C Axis state error during deviation reset instruction execution
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9.9

9.9.1

Diagnosis Code

Diagnosis Information

0x503D Deviation reset instruction unable to be executed in stopping state

0x503E Deviation reset instruction execution interrupted

0x5046 Failed to change from the torque control mode to the position control mode

0x5050 Incorrect abort superposition instruction execution sequence, or no
superposition instruction in the program

0x5051 Invalid input variable in the abort superposition instruction

0x505A Insufficient probe PDO

0x505B Exceeding the interrupt positioning instruction cache mode range

0x505C Upper boundary of the interrupt positioning instruction greater than the
lower boundary in linear mode

0x505D Probe already occupied

0x505E An error occurred during absolute, relative, or speed control

0x505F An error occurred during interrupt positioning

0x5060 Probe not triggered

0x5061 Difference between upper and lower boundaries of the interrupt positioning
instruction in linear mode exceeding the rotation cycle

0x5062 Invalid input feed distance

0x5063 Invalid input variable in the interrupt positioning instruction

0x5064 Master axis in the incorrect state machine

0x5065 Slave axis in the incorrect state machine

0x5066 Master axis in the incorrect control mode

0x5067 Slave axis in the incorrect control mode

0x5068 The sum of acceleration and deceleration segments cannot be greater than 1

0x5069 Acceleration/deceleration input exceeding the limit

0x506A Unreasonable master axis displacement input

0x506B Unreasonable slave axis displacement input

0x506C Waiting not allowed after repeated triggering

0x506D Master axis motion direction changed during superposition motion

0x506E Incorrect slave axis superposition displacement direction in the
synchronization superposition instruction

0x506F The curve type must not exceed the selectable range

0x5078 Single-axis instructions not allowed for a single axis in an axis group

0x754E SDO read/write error

0x754F SDO read/write error

Synchronizing the Project Information

Overview

You can synchronize the project data with the downloaded data to ensure accurate login to the PLC.

Project information synchronization is used to solve the following unexpected download problems:

e Only the project file is copied.

e One project debugs multiple PLCs.

-522-




Appendix

9.9.2

e The programming and debugging operations are performed by multiple people.
e The project data must be downloaded before clearing all the project data.

Synchronizing the Downloaded Project Information Automatically

Choose "Project" > "Project Settings" > "Download" > "Download project information", and download
the user program. Then, the system automatically starts to synchronize the project information, during
which, the status bar "Sync Project information" flashes in orange.

Double-click the status bar "Sync Project information". The current synchronization process is
displayed, as shown in the following figure.

Sync Project information =

Swnec project information before log auth for online cha.nge:'

Dowrdoading, . .

If you log out before project information synchronization is completed, the project information
synchronization state box is displayed, as shown in the following figure.

Sync Project information et

Swnec project information before log auth for online cha.nge:'

Downloadins. . .

e After synchronization is completed, the "Sync Project information" page is automatically closed
and login is exited.

e Ifyou click "X", the page is closed but logout is canceled.

e Ifyou click "Cancel sync", the synchronization project is interrupted, the state page is closed, and
the system is logged out.

e Ifyou click "Disable sync", the "Sync Project information" function of the current project is
disabled, the state page is closed, and the system is logged out.
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9.9.3 Synchronizing the Downloaded Project Information Manually
Choose "Online" > "Sync Project information" to synchronize the project information. This command
can be executed only after you have logged into the PLC.

After this command is executed, the synchronization state is displayed, as shown in the following
figure.

Sync Project information e

Swnec project information before log auth for online cha.nge:'

Dowrdoading, . .

In the manual mode, the project information is automatically downloaded no matter whether the
"Sync Project information" function is enabled for the project.
9.9.4 Special Notes on Synchronizing the Project Information

o If the CPU load ratio is greater than 85% during normal running, it may take a long time to
synchronize the project information.

e If you want to debug a single PLC multiple times, disable the synchronization function first and then
manually synchronize the project information after debugging.

9.10 SVN Function

9.10.1 Overview

ACaution

This function is supported by InoProShop V1.8.0.0 and later versions.

InoProShop allows you to add project files to SVN libraries for management, such as importing project
files to SVN libraries or exporting project files from SVN libraries to InoProShop.

Before using the SVN function, you need to set up the SVN environment according to the following
installation and configuration procedure.
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Start

/

Create an SVN server
and SVN library.

/

Install the CodeMeter
runtime environment
and SVN plug-in.

/

Obtain the
authorization code and
offline authorization.

End

9.10.2  Creation of an SVN Server and SVN Library

For how to create an SVN server (VisualSVN Server) and SVN library (SVN Repository), access the
CODESYS official website and download the CODESYS_SVN guide or contact the company's IT
department for support.

9.10.3 Installation of the CodeMeter Runtime Environment and SVN Plug-in

1. Install the CodeMeter runtime environment.

a. Unzip the InoProShop installation package on your local PC, double-click the
"InstallCodeMeterRuntime.bat" batch file in the "CodeMeterRuntime" folder. The program will
automatically recognize the local PC system type (32-bit or 64-bit) and install it silently.

b. Double-click the "ImportLicenses.bat" batch file in the "CodeMeter_WiBu" folder to open the
"CodeMeter Control Center" page.

c. Drag the "3S-Smart_Software_Solutions_Softlicenses.wbb", "CmFirm.wbc", "Patch_Protection_
Only.wbb", and "Patch_ProtectionUpdateFile.WibuCmRaU" files from the "CodeMeter_WiBu"
folder to the "License" tab page for license.

2. Install the SVN plug-in.

a. In the menu bar, choose "Tools" > "Package Manager".
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P Package Manager X

Currently installed packages:
Refresh Sort by: |Name w Install...

Mame  Version Installation date Update info  License info

[] isplay versions Close

b. On the "Package Manager" page displayed, click "Install". In the dialog box displayed, select the

InoProShop installation package, unzip it, select the SVN plug-in package "CODESYS SVN 4.2.5.1.
package" from the folder, and then click "Open".

c. In the wizard dialog box displayed, select "Complete setup" and "CODESYS V3.5 SP11 Pathc 1" and

follow the wizard prompts.
After the plug-in is installed, the plug-in package information is displayed in the "currently
installed packages" list.

&P Package Manager X
Currently installed packages:
Refresh Sort by: | Name - Install...
Mame Version Installation date Update info  License info Uninstall...
# copesys svn 4.2.5.1 2024{1/19 Mo license required Details...

d. Close InoProShop.
e. In the InoProShop installation directory "..\Inovance Control\InoProShop1.8.0.0\CODESYS

\Common", double-click "InstallSVN.bat" batch file, and configure the SVN plug-in. After successful
execution, the following figure is displayed.
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EX C\Windows\system32\cmd.exe — O *

ControliInoProShopl. 5 ommonrcd D:4Progra ile ance Control’InoPro

solutions GmbH. All right

e Solutions GmbH. All rights reserve

f. Close the batch command window and re-open InoProShop.
g. Customize the SVN function through the menu bar.

1). In the menu bar, choose "Tools" > "Customize".

Customize b4

Menu  Toglbars Keyboard Command Icons

+ & File A Add command...
* g Edit Add separator
= View
I E . Add popup menu...
Project
E Libraries Edit popup mend...
CFC
% Delete
E Dedarations
E LD/FED Mowe up
% SFC Move down
* % Recipes
+ E Imagepool
+ E Textlist
x. E Trace
¥ E cam Reset
+ | visuslization Load...
+ B Build
o B A W Save...
Cance

2). On the "Customize" page displayed, click "Load". In the dialog box displayed, select the
InoProShop installation package, unzip it, and then select the "Menu tools bar SVN
configuration.opt.menu" from the folder.

9.10.4 Acquisition of the Authorization Code and Offline Authorization

Before using the SVN function, you must get the authorization code and perform offline authorization.
Get the authorization code
The following describes how to get the authorization code of "CODESYS Professional Developer Edition

(Demo)", which is valid for 30 days. For longer license days, please purchase and get the authorization
code of "CODESYS Professional Developer Edition".

1. Log in to the CODESYS Store and create an account.
2. On the homepage of the CODESYS Store, enter "CODESYS Professional Developer Edition (Demo)" in
the search box, add it to your shopping cart, and place an order.
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Hello Ba s . Welcome to the EN . SignOut
CODESYS CODESYS Professional Developer Edition (Demo)| Q
My Accourt My Question

Automation Server SoftPLC v Engineering v Trainings & Events v Examples

Not a customer from the USA, Canada or Mexico please

visit the

CODESYS - the leading manufacturer-independent IEC 61131-3 automation software.

The authorization code is displayed on the page after the order is placed.

Hello i34 i . Welcome to the Sign Out

My Account My Question

Automation Server SoftPLC v Engineering v Trainings & Events v Examples

Thank you for your purchase!

Print receipt
Your order number is: & :
We'll email you an order confirmation with details and tracking info.

Continue Shopping

Your software licenses:

Ticket Name of the lem Download Link

CODESYS Professional Developer Edition (Demo)

Offline authorization

1. In the menu bar of InoProShop, choose "Tools" > "License Management".

License Manager el
Dongle: | Local:35-Smart Software Solutions Softlicenses [32767-64258] w Refresh Blink
Products:
Name:
Company:

Unit counter:
License quantity:
Usageperiod:
Feature map:
Activation time:
Expiration time:
Firmcade:
Product code:

Desaiption:

The license for the product exists on the selected dongle.
n The license for the product exists onthe selected dongle, but is invalid (e.q. expired).
B3 The licensefor the product does not exist on the selected dongle.

Instal licenses... HEL, CENSES Close

2. On the "License Manager" page displayed, click "Install Licenses". On the page displayed, select

"Request license" and then click "Next".
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Install Licenses - Select Operation

Install Licenses
Whatdo youwant to do?

=

() Activate license
Use this option if this machine has internet access and the software vendor has supplied a
license activation ticket to you.

(® Request license

If this machine does not have internet access, you can create a context file of your
dongle, which can be activated over internet on another machine. The resulting license
update file can then be installed on this machine using “Install license™,

() Install license

If you have got a license update file, use this option in order to install it to your dongle.

Cancel Next >

3. Select "5000304" from the drop-down list of "Software vendor". Click "..." next to "Context file",

select the offline authorization file generation directory, and click "Finish". The offline request
authorization file "*.WibuCmRaC" is generated.

Install Licenses - Request License

Install Licenses

Create a donglecontextfile to be activated on another computer.

=

A context file describing your dongle will be generated. Using this file, you will be able to
activate the license over the internet on another computer.

Mote: The context file will not contain information from any other than the selected software
vendor. So it is safe to share this file with the selected software vendor.

Software vendor: 7

Context file:

v

|C: Wsers\administrator \Desktop35-Smart Software Solutions Sol 2

Cancel < Back mess

4. Login to the CODESYS License Center, input the obtained authorization code, and click "NEXT".
Welcome to CodeMeter License Central WebDepot

Welcome to CodeMeter License Central WebDepot. You can transfer your licenses to your CmContainer using this WebDepot. Please enter your ticket and click "Next”.

Ticket:

5. Click "ACTIVATE LICENSES" to activate the license.

Licenses

Name

Ticket Activated On CmContainer Status

CODESYS Git & SVN (Demo) - Available
CODESYS Profiler (Demo) : . - Available
CODESYS Static Analysis (Demo) : - Available
CODESYS Test Manager (Demo) : < - Available
CODESYS UML (Demo) Available

ACTIVATE LICENSES

6. Select the license container type "CmActLicense" and authorize it on the same PC.
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Available Licenses - Select the Container Type for Your Licenses

There are different ways to activate your licenses. Please select the type of the container you want to use for the storage of your licenses.

<

Cmbongle CmActLicense
I want my licenses in a dongle to be able to use them offline on different computers, I want my licenses offline on one computer.
Firm Code: 101597 Firm Code: 5000304
CmActiD: CmActID: 0005

Name: CODESYS GmbH Softlicenses

7. Select "File-based license transfer".

Available Licenses

Name Ticket Activated On CmContainer Status

CODESYS Git & SVN (Demo) T - Available
CODESYS Profiler (Demo) T - Available
CODESYS Static Analysis (Demo) + o = Available
CODESYS Test Manager (Demo) L - Available
CODESYS UML (Demo) T = Available

Select CmContainer

32767-60225 (35-Smart Software Solutions Softlicenses) v c

| ACTIVATE SELECTED LICENSES NOW ‘

8. Click "Browse..." and select the offline request authorization file "*.WibuCmRaC" generated in step 3.

Downioad Update Upload Receipt

Name Ticket Activated On CmContainer Status
CODESYS Git & SVN (Demo) Available
CODESYS Profiler (Demo) - Available
CODESYS Static Analysis (Demo) Ava
CODESYS Test Manager (Demo) - Available
CODESYS UML (Demo) - Available

Select an already used CmContainer

ntainer found! v

Pick a license request file (*.WibuCmRaC) of another CmContainer

[ETMES

‘ START ACTIVATION NOW ‘

Direct license transfer

9. Click "DOWNLOAD LICENSE UPDATE FILE NOW" to download the generated offline request
authorization file "*.WibuCmRaU" and save the file to a local PC.
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Download License Update File

Upload Request v/ Downlead Update Upload Receipt

To transfer your licenses via file - Second step "Download Update”:

1. Click "Download License Update File Now" and save the file on your computer.
2. Import this license update file to the CmContainer with Serial 128-31864339. This file can for example be imported with CodeMeter Control Center. How it

works [#
3. After you have successfully transferred the license update file to the CmContainer, click "Next" to confirm the license transfer.

DOWNLOAD LICENSE UPDATE FILE NOW ‘ ‘ NEXT ‘

Direct license transfer

4] Licenses

10. Repeat step 1, on the page displayed, click "Install Licenses". On the page displayed, select
"Request license" and then click "Next".

Install Licenses - Select Operation X

Install Licenses
Whatdo youwant to do? "

() Activate license

Use this option if this machine has internet access and the software vendor has supplied a
license activation ticket to you.

(O Request license

If this machine does not have internet access, you can create a context file of your
dongle, which can be activated over internet on another machine. The resulting license
update file can then be installed on this machine using “Install license™.

(@ Install license

If you have got a license update file, use this option in order to install it to your dongle.

Cancel

11. Click "...". In the dialog box displayed, select the offline request authorization file "*.WibuCmRaU"
generated in step 9 and then click "Finish".

Install Licenses - Install License *

Install Licenses

Updateyour donglewith a license update file. ”

Please specdify the path to the license update file which has been downloaded during software

activation over the internet.

Cancel < Back TEXE = Finish I

12. (Optional) You can create and upload receipts to the licensing company as needed.

a. On the "CodeMeter Control Center" page, click "License Updates" and select "Create Receipt".
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b. Import the receipt to the CODESYS website.
[ |
®

CODESYS

Confirm License Transfer

Upload Request v/ Download Update Upload Receipt

To transfer your licenses via file - Third step “Upload Receipt”:

mContainer with Serial 128-31866051 and Firm Code 5000304. This file can for example be created with CodeMeter Control Center. How it works [+

f you havent imported the license update file yet, you can download it again. Click "Back” to get to the download page.

Pick license receipt file (*WibuCmRaC)
SRS | Tt

UPLOAD RECEIPT NOW BACK Direct license transfer

9.10.5 SVN Operator Guidance

This section describes how to operate common SVN functions. For operations of more functions, visit
the CODESYS official website and download the CODESYS_SVN guide.

Set the SVN

e Set SVN settings in "Options"

1. In the menu bar, choose "Tools" > "Options". The "Options" dialog box is displayed.

Options X

AF FEDALD editor -
) Help

IEC Text editor

FZ, Inteligent cading

General ggH
Automatic Locking and Merging

Merging: |Mark all colliding changes as conflicts ~
ﬂ International Settings
(# Libraries Locking: | Always try to lock before modification v
i Library download Markers: |Use conflict markers when merging objects v
[ Load and Save The above settings can be overridden for specific projects using the project settings
% PLCopen¥ML Prompt the user when automatic locking fails
g Proxy Settings Server Chedk
1§ Refactoring Check Serverfor updates and locks
SFC editor Check Inerval (Minutes) 15 |2

]| svn settngs The server may force a larger interval using svnrobots.bt

&) visualization

@ Visualization styles

81 visualization user management
v

When comparing, ignore:

[] whitespace [ ] Comments [ ] Properties

< >

Corc

2. Click "SVN Settings". For detailed settings, see the CODESYS_SVN guide.
e Set SVN settings in "Project Settings"

1. In the toolbar, choose "File" > "Page Settings". The "Project Settings" dialog box is displayed.
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Project Settings

Iﬁ[ Compile options
& Compiler warnings
& Download
&4 orline
&) Page Setup
@ Security
SFC
& SoftMotion

Static Analysis Light
8 Users and Groups
@ Visualization
) visuslization Profie

Automatic locking and merging

Merging: |Use the default: Mark all colliding changes as conflicts

Locking: |Use the default: Always try to lock before modification

Markers: |Use the default: Use conflict markers when merging objects

The default settings can be changed in Tools / Options.

SVM version info settings
Generate SYN_VERSION_INFO constants for IEC Access

[] Persist SVN_VERSION_INFO object after disconnecting project from SVN

Conce

2. Click "SVN Settings". For detailed settings, see the CODESYS_SVN guide.

Import a project to an SVN library branch

In the menu bar, choose "Project" > "SVN" > "Import Project to Subversion" to import a project to an

SVN library branch.

Project | Build  Online

)£ add Object

Add Folder...

Scan For Devices...

= Update Device. ..

Add Virtual Device

gt (7 EditObject

b Edit Object With. ..

9% Online Config Mode....
Set Active Application
Project Information...

Project Settings...

a
leg
i
[ & Document...
s

Debug

Project Environment...

Tools Window Help

]

-2

i RN

x [ GRI0_28ETP12AME

Communication Settings

Applications

Backup and Restore

PLCsettings

Users and Groups

¢ Network Cor

Scan networ

Files
Compare... PLC shell
Export...
il OPCUA
Import...
Export PLCopenXML... Log
Import PLCopenXML...
; System Setting
b User Management 3
i
Export shaft device parameters Upgrade
1
Import shaft device parameters
D Srati
‘ SN 4 Chedk consistency (debugging command)

GR10_28ETP12AME (GR10-28ETP12AME_1.

@ DI16_Module (16 channel digital input m: L{]

m DO12_module (12 channels digital outpu

m ADS_Module (8 channels analog input mg ki
(- DA4_Module (4 channels analog output 0+

Check sonsistency automatically {debugging option)

Chedkout...

Clear authentication data
Compare to remote project...
Connect to existing project...

Copy (Branch/Tag)...

AG

Impart Project to Subversion...

Ee]

Merge changes. .
Pending Changes
Repositary Browser...
Swiitch. .

Work in Offine Mode

After the project is imported to the SVN library branch, the SVN tab is displayed in the device tree.
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= 5) amso0. project [~
=[] Device (AMSOO-CPL/1608TR/TN)
@ Fault Diagnose
=% Network Configuration
M LocalBus Config
=l PLC Logic
2 o Application
- ®  Differential Monitor
i Library Manager
PLC_PRG (PRG)
sk Configuration
=-§Z# MairTask
&) pLC_PRG
(==l Resources List
~ " SoftMation General Axis Paal
-l HIGH_SPEED IO (High Speed 10 Madule)
= MODBUS_TCP_1 (ModbusTCP Master)
modbusTep (ModbusTCP Slave)
" [ modbusTep_1 (ModbusTCP Slave)

Export a project from an SVN library branch to a local PC

1. In the menu bar, choose "Project" > "SVN" > "Checkout" to export a project from an SVN library
branch to a local PC.

I | w2 4 B TE &0 8
S ) A NGB - (I e,
RIS
PiEeE..
e H
| tRiERE
RIERTS . R
A EHEEE..
B AR
H I8EE.
[ T8RS
TRMAEES.
S FTENTHE...
.
S
EHPLCopenML. ..
S APLCopenXML...
AFER 4
SHmEEE
SRR S
SVN 4 I Check Consistency (Debugging command)
Check Consistency Automatically (Debugging option)
w0 Checkout...
Clear Authentication Data
Compare to Remote Project. ..
Connect to Existing Project...
T Copy @Branch/Tag)...
Import Praject to Subversion...
. Merge Changes...
(© Pending Changes
(5] Repository Browser. ..
Switch...
Work in Offine Mode

2. In the dialog box displayed, set the SVN library branch path, the name and path of the local folder in
which you want to save the project information, and then click "OK".
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Checkout ==

URL of repository:
fle://D: /SVN repository ftrunk PersistentCheckPro v| HeaD | [ ..

Chackauttos

Name: PersistentCheckPro
Location: | E:WMyPro\InproShopDemo| v | [
Checkout As: Revision:
@ Project Library @ HEAD
Auto detect: Project
() Revision:
Checkout Options: ® Date: 03/24/2023 10:58: 19

[ Omit externals [] Use UTC Time

Compare the local project file with the SVN project file

9.10.6

Project | Buld Online Debug Tools Window Help
1 3] Add Object > MA. J,_:‘w &“:l
Add Folder...
Scan For Devices...
> o X [ GR10_2BETP12AME
= Update Device... =
“ Add Virtual Device Communication Settings
T Edit Object
L Applications
b Edit Object With...
% Online Config Mode... Backup and Restore
Set Active Application
PLCsettings
H Froject Information...
‘ B Project Settings... Users and Groups
Project Environment...
i Files
I &) Dowment...
{3 Compare... PLC shell
Export... OPC LA
Impart...
Export PLCopenXML... Log
Impaort PLCopenXML... N
| System Setting
3 User Management 3
Y Export shaft device parameters Upgrade
!
Import shaft device parameters
[ Statu
n SV Yl 2 Commit...

GR10_28ETP 12AME (GR10-28ETP12AME_1.2 4| Compare
@ o116 _Moduie (16 channel digitalinput me &~ Compare with Head Revision
ﬂi DO12_module (12 channels digital outpul — o

4, Compare with Revision...
Ei ADB_Module (8 channels analog input me _
(@ Das_Module (4 channels analog outputn = Explore SVN working copy...

Ignore on Commit

&  Indude Externals...

@ Release Lock

wy Release locks recursively

| il Repository Browser...

4 Revert to Revision...

9

Uninstallation of the SVN Plug-in

1. Close InoProShop.

Revert...

2. In the InoProShop installation directory "..\Inovance Control\InoProShop1.8.0.0\CODESYS
\Common", double-click "UninstallSVN.bat" batch file to uninstall the SVN plug-in. After the plug-in

is uninstalled, the following figure is displayed.
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BEX C\Windows\system32\cmd.exe - O X

‘ortrol Inof)

lutior mbH. A

Solutions GmbH. All r

3. Close the batch command window and re-open InoProShop.
4. In the menu bar of InoProShop, choose "Tools" > "Package Manager". The "Package Manager" page
is displayed.

Debug | Tools | Window Help

% @ Ppackage Manager... T | O8

E InoPkgManager

m Library Repository...

10_28ETP 12AME 3 Network Configuration [ ETHERCAT PLC_PRG [ pevice x [f] MoDeus_TcP ¥ Hardware (
Device Repository...
$ - " i £ Package Manager *
{4 InoProShop Tool featio L
Seripting » Currently installed packages:
= ans
) Refresh Sort by: | Name > Install...
Customize...
Options... nd Re| Name Version Installation date Update info  License info I Uninstall... |
I vicense Manager... has ﬁ|conEsvs SVN 4251  2024/1/18 Mo license required I T
Users and Gro
Files
PLC shell
0OPC UA
herCAT Task
Log
System Setting|
Upgrade
«d IO Module)
vice) Status
SoftMotion)
Infi it
)-28ETP 124ME_1.2.0.0) rrormation
el digital input module)
nnels digital output mo...
els analog input module)
els analog output module)
Watch all Forces [ pisplay versions Close ]

5. Select the SVN plug-in, click "Uninstall", and uninstall the plug-in as prompted.
6. After the plug-in is uninstalled, close InoProShop.
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