Servo Motor Features

ECMA series servo motors are permanent AC servo motors, capable of combining with 200 to 230V
ASDA-A2 220V series AC servo drives from 50 W to 15 kW and 380V to 480V ASDA-A2 400V series

AC servo drives from 750 W to 7.5 kW.

For the 220V series, there are 40 mm, 60 mm, 80 mm, 86 mm, 100 mm, 130 mm, 180 mm, and 200 mm
eight kinds of frame sizes available. The motor speed is from 1000 r/min to 5000 r/min and the torque
output is from 0.477 N-m to 224 N-m.

For the 400V series, there are 60 mm, 80 mm, 86 mm, 100 mm, 130 mm, 180 mm, six kinds of frame
sizes available. The motor speed is from 1500 r/min to 5000 r/min and the torque output is from 3.82
N-m to 119.36 N-m In terms of optional configurations, ECMA series provides brake and oil seal to fully
support our customers' needs. It also offers two different shaft selections, round shaft and keyway, for
various applications.
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Servo Motor Specifications

Low Inertia Series- 220V Series

C104 [ CA04 CA06 CAO08 CA09 CA10 CA13

Rated output power (kW)
Rated torque (N-m)"
Maximum torque (N-m)
Rated speed (r/min)
Maximum speed (r/min)
Rated current (A)
Maximum current (A)

Power rating (kW/s)

Rotor moment of inertia
(x10*kg-m?)

Mechanical time constant (ms)
Torque constant-KT (N-m/A)
Voltage constant-KE (mV/(r/min)
Armature resistance (Ohm)
Armature inductance (mH)
Electrical time constant (ms)
Insulation class

Insulation resistance

Insulation strength

Weight (kg)(without brake)
Weight (kg)(with brake)

Max. radial shaft load (N)

Max. thrust shaft load (N)
Power rating (kW/s)(with brake)

Rotor moment of inertia
(x10*kg-m?)(with brake)

Mechanical time constant
(ms)(with brake)

Brake holding torque [Nt-m (min)]”

Brake power consumption

(at 20°C)[W]

Brake release time [ms (Max)]
Brake pull-in time [ms (Max)]
Vibration grade (um)
Operating temperature ("C)
Storage temperature (°C)
Operating humidity

Storage humidity

Vibration capacity

IP Rating

Approvals

0.05
0.159
0.477

0.69
2.05
12.27

0.0206

1.2
0.23
9.8
12.7
26
2.05

0.42

78.4
39.2

ECMA-__ 04 /06/08: 250 mm x 250 mm x 6 mm

ECMA-_ _ 10: 300 mm x 300 mm x 12 mm
ECMA-_ _ 13: 400 mm x 400 mm x 20 mm
ECMA-_ _ 18: 550 mm x 550 mm x 30 mm
ECMA-_ _ 22: 650 mm x 650 mm x 35 mm

0.1
0.32
0.96

0.90
2.70
27.7

0.037

0.75
0.36
13.6
9.30
24.0
2.58

0.5
0.8
78.4
39.2
25.6

0.04

0.81

0.3

7.3

25

Material type : Aluminum — F40, F60, F80, F100, F130, F180, F220
*2. The holding brake is used to hold the motor shaft, not for braking the rotation. Never use it for decelerating or stopping the machine.

0.2 0.4
0.64 1.27
192 382
3000
5000
155 26
465 78
24 576
0177 0277
080 053
0.41 0.49
16 17.4
2.79 155
1207 671
43 43
12 16
15 2.0
196 196
68 68
213 538
019 030
085 057
13 13
6.5 6.5
10 10
70 70

0.4 0.75 0.75 1.0
1.27 2.39 2.39 3.18
3.82 7.16 7.14 8.78
3000
3000

2.6 5.1 3.66 4.25
7.8 15.3 1 12.37
24.0 50.4 29.6 38.6
0.68 1.13 1.93 2.62
0.74 0.63 1.72 1.20
0.49 0.47 0.65 0.75
18.5 17.2 24.2 27.5
0.93 0.42 1.34 0.897
7.39 3.53 7.55 5.7
7.96 8.36 5.66 6.35
Class A (UL), Class B (CE)

100MQ , DC 500V above

1.8k Vac,1 sec
2.1 3.0 2.9 3.8
29 3.8 3.69 55
245 245 245 245
98 98 98 98
221 48.4 29.3 37.9
0.73 1.18 1.95 2.67
0.78 0.65 1.74 1.22
25 25 25 25
8.2 8.2 8.2 8.2
10 10 10 10
70 70 70 70
15
0°C to 40°C

-10°C to 80°C

20 to 90%RH (non-condensing)
20 to 90%RH (non-condensing)
2.5G

the rotating shaft (an oil seal model is used))

C€ s

. Rate torque values are continuous permissible values at 0 ~ 40°C ambient temperature when attaching with the sizes of heatsinks listed below:

1.0
3.18
9.54

73
21.9
38.1

2.65

0.74
0.44
16.8
0.20
1.81
9.3

4.3
4.7
490
98
30.4

3.33

0.93

10
70

2.0
6.37
19.11
3000
5000
12.05
36.15
90.6

4.45

0.61
0.53
19.2
0.13
1.50
1.4

6.2
7.2

490
98

82

4.95

18.7

10
70

IP65 (when waterproof connectors are used, or when an oil seal is used to be fitted to

| oF | o1 | 02 Josos| oo ] o7 | o7 ] 0 | f0 ]| 20 | 30

3.0
9.55
28.65
3000
4500
17.2
47.5
71.8

12.7

1.1
0.557
20.98

0.0976

1.21

12.4

7.8
9.2
490

98
65.1

14.0

1.22

10.0

19.0

10
70



Medium Series- 220V Series

0.5 1.0 1.5 2.0 2.0 3.0 3.5

Rated output power (kW)

Rated torque (N-m)” 2.39 4.77 7.16 9.55 9.55 14.32 16.71
Maximum torque (N-m) 7.16 14.3 21.48 28.65 28.65 42.97 50.13
Rated speed (r/min) 2000

Maximum speed (r/min) 3000

Rated current (A) 2.9 5.6 8.3 11.01 11.22 16.1 19.2
Maximum current (A) 8.7 16.8 24.9 33.03 33.66 48.3 57.6
Power rating (kW/s) 7.0 271 45.9 62.5 26.3 37.3 50.8
gﬁtgik”g‘f’nr:l‘)a('xif; ciﬂ??rike) 8.17 8.41 11.18 14.59 34.68 54.95 54.95
Mechanical time constant (ms) 1.91 1.51 1.10 0.96 1.62 1.06 1.08
Torque constant-KT (N-m/A) 0.83 0.85 0.87 0.87 0.85 0.89 0.87
Voltage constant-KE (mV/(r/min) 30.9 31.9 31.8 31.8 314 32.0 32
Armature resistance (Ohm) 0.57 0.47 0.26 0.174 0.119 0.052 0.052
Armature inductance (mH) 7.39 5.99 4.01 2.76 2.84 1.38 1.38
Electrical time constant (ms) 12.96 12.88 15.31 15.86 23.87 26.39 26.39
Insulation class Class A (UL), Class B (CE)

Insulation resistance 100MQ) , DC 500V above

Insulation strength 1.8k Vac,1 sec

Weight (kg)(without brake) 6.8 7.0 7.5 7.8 13.5 18.5 18.5
Weight (kg)(with brake) 8.2 8.4 8.9 9.2 17.5 225 225
Max. radial shaft load (N) 490 490 490 490 1176 1470 1470
Max. thrust shaft load (N) 98 98 98 98 490 490 490
Power rating (kW/s)(with brake) 6.4 24.9 431 57.4 241 35.9 48.9
g‘;tgilfgf’r’;l‘)e('xim 't')‘;":g 8.94 9.14 11.90 15.88 37.86 57.06 57.06
'(V:S")r(‘m'ﬁi'rgg constant 2.07 1.64 1.19 1.05 1.77 1.10 1.12
Brake holding torque [Nt-m (min)]” 10.0 10.0 10.0 10.0 25.0 25.0 25.0
f:ta'z‘g%‘;mr consumption 19.0 19.0 19.0 19.0 20.4 20.4 20.4
Brake release time [ms (Max)] 10 10 10 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70 70 70 70
Vibration grade (um) 15

Operating temperature ("C) 0°C to 40°C

Storage temperature ("C) -10°C to 80°C

Operating humidity 20 to 90%RH (non-condensing)

Storage humidity 20 to 90%RH (non-condensing)

Vibration capacity 2.5G

IP Rating IP65 (when waterproof connectors are used, or when an oil seal is used to be fitted to

the rotating shaft (an oil seal model is used))

Approvals c E C“ us

*

. Rate torque values are continuous permissible values at 0 ~ 40°C ambient temperature when attaching with the sizes of heatsinks listed below:
ECMA-_ _ 04 /06 /08: 250 mm x 250 mm x 6 mm
ECMA-_ _ 10: 300 mm x 300 mm x 12 mm
ECMA-_ _ 13: 400 mm x 400 mm x 20 mm
ECMA-_ _ 18: 550 mm x 550 mm x 30 mm
ECMA-_ _ 22: 650 mm x 650 mm x 35 mm
Material type : Aluminum — F40, F60, F80, F100, F130, F180, F220
*2. The holding brake is used to hold the motor shaft, not for braking the rotation. Never use it for decelerating or stopping the machine.
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Servo Motor Specifications

Medium-High Inertia Series- 220V Series

ECMA Series

Rated output power (kW)
Rated torque (N-m)"
Maximum torque (N-m)
Rated speed (r/min)
Maximum speed (r/min)
Rated current (A)
Maximum current (A)

Power rating (kW/s)

Rotor moment of inertia
(x10™kg-m?)(without brake)

Mechanical time constant (ms)
Torque constant-KT (N-m/A)
Voltage constant-KE (mV/(r/min)
Armature resistance (Ohm)
Armature inductance (mH)
Electrical time constant (ms)
Insulation class

Insulation resistance

Insulation strength

Weight (kg)(without brake)
Weight (kg)(with brake)

Max. radial shaft load (N)

Max. thrust shaft load (N)
Power rating (kW/s)(with brake)

Rotor moment of inertia
(x10*kg-m?)(with brake)

Mechanical time constant

(ms)(with brake)
Brake holding torque[Nt-m(min)]’

2

Brake power consumption
(at 20°C)[W]

Brake release time [ms (Max)]
Brake pull-in time [ms (Max)]
Vibration grade (pum)
Operating temperature ("C)
Storage temperature ("C)
Operating humidity

Storage humidity

Vibration capacity

IP Rating

Approvals

*

| a1z ] Fats
o5 | 08 | 43 [ 48 | %0 | 45 | 55 [ 75 | B | 4F
1.8 3.0 7.5 1" 15

0.5 0.85 1.3 45 515
3.18 5.41 8.34 11.48 19.10 28.65 35.01 47.74 70 95.4
8.92 13.8 233 28.7 57.29 71.62 87.53 119.36 175 224.0
1500
3000 2000
3.9 71 12.6 13 19.4 325 40.0 475 51.8 67
12.1 19.4 38.6 36 58.2 81.3 100.0 118.8 129.5 162
9.8 21.52 34.78 52.93 66.4 105.5 122.9 159.7 144.9 201.8
10.3 13.6 20 24.9 54.95 77.75 99.78 142.7 338 451
2.8 243 1.62 1.7 1.28 0.92 0.96 0.63 1.38 1.23
0.82 0.76 0.66 0.88 0.98 0.88 0.88 1.01 1.37 1.42
29.5 29.2 24.2 322 35.0 32.0 31.0 8515 49 50
0.624 0.38 0.124 0.185 0.077 0.032 0.025 0.015 0.026 0.0184
7 4.77 1.7 2.6 1.27 0.89 0.60 0.40 0.65 0.48
11.22 12.55 13.71 14.05 16.5 27.8 24.0 26.7 24.79 26.09
Class A (UL), Class B (CE)
100MQ , DC 500V above
1.8k Vac,1 sec
6.3 8.6 9.4 10.5 18.5 235 30.5 40.5 56.4 75
7.7 10.0 10.8 11.9 225 29 36 46 68.4 87
490 490 490 490 1470 1470 1764 1764 3300 3300
98 98 98 98 490 490 588 588 1100 1100
8.8 19.78 32.66 50.3 63.9 101.8 119.4 156.6 141.4 197.1
11.5 14.8 21.3 26.2 57.06 80.65 102.70 145.55 346.5 461.8
3.12 2.65 1.73 1.79 1.33 0.96 0.99 0.64 1.41 1.25
10 10.0 10.0 10.0 25.0 55.0 55.0 55.0 115 115
19 19.0 19.0 19.0 20.4 19.9 19.9 19.9 28.8 28.8
10 10 10 10 10 10 10 10 10 10
70 70 70 70 70 70 70 70 70 70
15
0°C to 40°C

-10°C to 80°C
20 to 90%RH (non-condensing)
20 to 90%RH (non-condensing)
2.5G

IP65 (when waterproof connectors are used, or when an oil seal is used to be fitted to
the rotating shaft (an oil seal model is used))

C€ s

. Rate torque values are continuous permissible values at 0 ~ 40°C ambient temperature when attaching with the sizes of heatsinks listed below:

ECMA-_ _ 04 /06 /08: 250 mm x 250 mm x 6 mm

ECMA-_ _ 10: 300 mm x 300 mm x 12 mm
ECMA-_ _ 13: 400 mm x 400 mm x 20 mm
ECMA-_ _ 18: 550 mm x 550 mm x 30 mm
ECMA-_ _ 22: 650 mm x 650 mm x 35 mm

Material type : Aluminum — F40, F60, F80, F100, F130, F180, F220
*2. The holding brake is used to hold the motor shaft, not for braking the rotation. Never use it for decelerating or stopping the machine.



High Inertia Series- 220V Series
cros | caos [ 0 eats |

ECMA Series
| oaph | oow | 03 | 06 | 09 |

Rated output power (kW) 0.4 0.75 0.3 0.6 0.9
Rated torque (N-m)” 1.27 2.39 2.86 5.73 8.59
Maximum torque (N-m) 3.82 7.16 8.59 17.19 21.48
Rated speed (r/min) 3000 1000

Maximum speed (r/min) 5000 2000

Rated current (A) 2.6 5.1 25 4.8 7.5
Maximum current (A) 7.8 15.3 7.5 14.4 225
Power rating (kW/s) 21.7 19.63 10.0 39.0 66.0
Ejtgik';f’n':l‘)e('xif; clﬂ??rike) 0.743 2.91 8.17 8.41 11.18
Mechanical time constant (ms) 1.42 1.6 1.84 1.40 1.06
Torque constant-KT (N-m/A) 0.49 0.47 1.15 1.19 1.15
Voltage constant-KE (mV/(r/min) 17.4 17.2 42.5 43.8 41.6
Armature resistance (Ohm) 1.55 0.42 1.06 0.82 0.43
Armature inductance (mH) 6.71 3.53 14.29 11.12 6.97
Electrical time constant (ms) 4.3 8.36 135 13.50 16.06
Insulation class Class A (UL), Class B (CE)

Insulation resistance 100MQ , DC 500V above

Insulation strength 1.8k Vac,1 sec

Weight (kg)(without brake) 1.8 34 6.8 7.0 7.5
Weight (kg)(with brake) 22 3.9 8.2 8.4 8.9
Max. radial shaft load (N) 196 245 490 490 490
Max. thrust shaft load (N) 68 98 98 98 98
Power rating (kW/s)(with brake) 21.48 19.3 9.2 35.9 62.1
E(‘;‘(‘)’jkrg_"rm‘)a('xi:’; g‘;:'ea) 0.751 2.96 8.94 9.14 1.9
'(Vr'fsc)r(‘;nﬁ'rgg constant 1.43 1.62 2.0 1.51 113
Brake holding torque [Nt-m (min)]* 1.3 25 10.0 10.0 10.0
aa;‘g%‘;mr consumption 6.5 8.2 19.0 19.0 19.0
Brake release time [ms (Max)] 10 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70 70
Vibration grade (um) 15

Operating temperature ("C) 0°C to 40°C

Storage temperature (°C) -10°C to 80°C

Operating humidity 20 to 90%RH (non-condensing)

Storage humidity 20 to 90%RH (non-condensing)

Vibration capacity 2.5G

IP Rating IP65 (when waterproof connectors are used, or when an oil seal is used to be fitted to

the rotating shaft (an oil seal model is used))

Approvals C E C“US

*

. Rate torque values are continuous permissible values at 0 ~ 40°C ambient temperature when attaching with the sizes of heatsinks listed below:
ECMA-_ _04/06/08: 250 mm x 250 mm x 6 mm
ECMA-_ _ 10: 300 mm x 300 mm x 12 mm
ECMA-_ _ 13: 400 mm x 400 mm x 20 mm
ECMA-_ _ 18: 550 mm x 550 mm x 30 mm
ECMA-_ _ 22: 650 mm x 650 mm x 35 mm
Material type : Aluminum — F40, F60, F80, F100, F130, F180, F220
*2. The holding brake is used to hold the motor shaft, not for braking the rotation. Never use it for decelerating or stopping the machine.
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Servo Motor Specifications

Low / Medium Series- 400V Series

ECMA Series

| o4 | o7 [ o7 | 10|
0.4

|10 ] 20 [ 30|
1.0 2.0 3.0

Rated output power (kW) 0.75 0.75 1 0.5 1.0 1.5 2.0 2.0
Rated torque (N-m)" 127 239 239 318 318 637 955 239 477 716 955 955
Maximum torque (N-m) 382 746 744 878 954 191 2865 7.6 1432 2148 2865  28.65
Rated speed (r/min) 3000 3000 3000 2000

Maximum speed (r/min) 5000 5000 4500 3000

Rated current (A) 162 307 216 2.4 415 7.9 9.8 1.7 352 502 666 6.6
Maximum current (A) 4.85 95 637 747 1246 2128 2999 52 1056 1506  19.98  19.88
Power rating (kW/s) 582 504 206 386 382 912 718 699 271 459 625 263
gﬁ?ﬂkg?nﬂf(ﬁifg;:fgzke) 0277 143 193 262 265 445 127 817 841 1118 1459 3468
Mechanical time constant (ms) 0.47 0.66 1.56 1.06 0.77 0.58 0.99 2.08 1.80 1.24 1.04 1.74
Torque constant-KT (N-m/A) 079 078 142 129 077 0.9 097 141 135 143 143 145
Voltage constant-KE (mV/(/min) ~ 30.6 2824 42 509 290 344 373 515 532 55 55 54.0
Armature resistance (Ohm) 395 122 362 258 0617 038 0269 176 147 083 057  0.376
Armature inductance (mH) 213 1068 212 1528 603 462 355 224 1779 1167 829  7.87
Electrical time constant (ms) 539 875 58 593 977 119 132 1273 1204 1404 1439 209
Insulation class Class A (UL), Class B (CE)

Insulation resistance 100MQ), DC 500V above

Insulation strength 2.3k Vac, 1 sec

Weight (kg)(without brake) 16 3.0 2.9 38 43 6.2 7.8 6.8 7.0 75 7.8 135
Weight (kg)(with brake) 2 3.8 - - 47 7.2 9.2 8.2 8.4 8.9 9.2 175
Max. radial shaft load (N) 196 245 245 245 490 490 490 490 490 490 490 1176
Max. thrust shaft load (N) 68 98 98 98 98 98 98 98 98 98 98 490
Power rating (KW/s)(with brake) 538 484 293 379 304 82 651 639 249 431 597 241
5‘1“5’45;5?“:1‘;(’&:’; g‘;’;g 03 118 195 267 333 495 140 894 914 1190 1588  37.86
?"meg(‘mfi'rgg constant 052 065 157 108 096 065 109 228 196 132 113 19
Brake holding torque [Nt-m (min)]2 1.3 25 25 25 8.0 8.0 100 100 100 100 100 250
gf‘;g#pc‘;w[we]r consumption 6.5 85 8.2 82 185 185 190 190 190 190 190 204
Brake release time [ms (Max)] 10 10 10 10 10 10 10 10 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70 70 70 70 70 70 70 70 70
Vibration grade (um) 15

Operating temperature ("C) 0°C to 40°C

Storage temperature ("C)

-10°C to 80°C

Operating humidity 20 to 90%RH (non-condensing)

Storage humidity 20 to 90%RH (non-condensing)

Vibration capacity 2.5G

IP65 (when waterproof connectors are used, or when an oil seal is used to be fitted to
the rotating shaft (an oil seal model is used))

C€ s

. Rate torque values are continuous permissible values at 0 ~ 40°C ambient temperature when attaching with the sizes of heatsinks listed below:
ECMA-_ _ 08: 250 mm x 250 mm x 6 mm
ECMA-_ _ 13: 400 mm x 400 mm x 20 mm
ECMA-_ _ 18: 550 mm x 550 mm x 30 mm
Material type : Aluminum — F80, F130, F180, F220
*2. The holding brake is used to hold the motor shaft, not for braking the rotation. Never use it for decelerating or stopping the machine.

IP Rating

Approvals

*



Medium-High / High Inertia Series- 400V Series

m
o5 | o8 | 43 | 30 ] e | s [ 75 | 8 [ F | 09
0.5 3.0 4.5 55 7.5

Rated output power (kW) 0.85 1.3 1 15 0.9
Rated torque (N-m) 3.18 5.39 8.34 19.10 28.65 35.0 47.74 70 95.4 8.59
Maximum torque (N-m) 8.92 13.8 23.3 57.29 71.62 87.53 119.36 175 224 21.48
Rated speed (r/min) 1500 1500 1000
Maximum speed (r/min) 3000 2000 2000
Rated current (A) 21 3.4 5.02 11.53 20.8 22.37 27.3 27.2 41.6 4.4
Maximum current (A) 6.1 8.85 15 34.6 52 56 68.3 68 100 13.1
Power rating (kW/s) 7.72 17.0 29.47 66.4 105.5 122.9 159.7 145 201.8 66
E(‘;to".f.k'g?rglwif; ;Efgi;ke) 13.1 17.1 236 5495 7775 9978 1427 338 451 11.18
Mechanical time constant (ms) 23 1.76 1.44 1.1 0.94 0.88 0.77 1.42 1.34 1.21
Torque constant-KT (N-m/A) 1.5 1.59 1.66 1.66 1.38 1.56 1.75 2.57 2.29 1.95
Voltage constant-KE (mV/(r/min) 55.5 58.9 61.1 64.4 53 58.9 66.4 96 83.9 .7
Armature resistance (Ohm) 1.41 0.92 0.59 0.21 0.09 0.07 0.06 0.0994 0.0545 1.45
Armature inductance (mH) 20 14.1 9.54 4.94 2.36 22 1.7 2.51 1.43 23.3
Electrical time constant (ms) 14.1 15.33 16.17 23.97 28.07 27.6 28.29 25.25 26.26 16.07
Insulation class Class A (UL), Class B (CE)

Insulation resistance 100MQ), DC 500V above

Insulation strength 2.3k Vac,1 sec

Weight (kg)(without brake) 6.8 8.6 10.7 18.5 235 30.5 40.5 56.4 75 7.5
Weight (kg)(with brake) - 10 - 225 29 36 46 68.4 87 8.9
Max. radial shaft load (N) 490 490 490 1470 1470 1764 1764 3300 3300 490
Max. thrust shaft load (N) 98 98 98 490 490 588 588 1100 1100 98
Power rating (kW/s)(with brake) 7.02 14.82 27.82 63.9 101.8 119.4 156.6 141.4 1971 62
&ﬁg’ﬂgﬂl‘;&:’; 't')’r‘:';f) 14.4 19.6 25 5706 8065 10270 1455 3465 4618 19
'(\:fsc)'(‘zz'ﬁi'rggf) constant 2.54 2.02 152 1.16 0.95 0.91 0.79 1.46 137 1.29
Brake holding torque [Nt-m (min)]>  10.0 10.0 10.0 25.0 55.0 55.0 55.0 15 15 10.0
gta'z‘g.pc‘;mr consumetion 19.0 19.0 19.0 204 19.9 19.9 19.9 28.8 28.8 19.0
Brake release time [ms (Max)] 10 10 10 10 10 10 10 10 10 10
Brake pull-in time [ms (Max)] 70 70 70 70 70 70 70 70 70 70
Vibration grade (um) 15

Operating temperature ("C) 0°C to 40°C

Storage temperature (C) -10°C to 80°C

Operating humidity 20 to 90%RH (non-condensing)

Storage humidity 20 to 90%RH (non-condensing)

Vibration capacity 2.5G

IP Rating IP65 (when waterproof connectors are used, or when an oil seal is used to be fitted to

the rotating shaft (an oil seal model is used))

Approvals c € G“US

*

. Rate torque values are continuous permissible values at 0 ~ 40°C ambient temperature when attaching with the sizes of heatsinks listed below:
ECMA-_ _ 08: 250 mm x 250 mm x 6 mm
ECMA-_ _ 13: 400 mm x 400 mm x 20 mm
ECMA-_ _ 18: 550 mm x 550 mm x 30 mm
ECMA-_ _ 22: 650 mm x 650 mm x 35 mm
Material type : Aluminum — F80, F130, F180, F220
*2. The holding brake is used to hold the motor shaft, not for braking the rotation. Never use it for decelerating or stopping the machine.
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Servo Motor Dimensions

220V Series

Frame Size 86mm and below

300£50 Lo It
[=1] T
= b
T =i
—F ‘D KEY DETAILS SHAFT END DETAILS
| - Units: mm
c1040F (s |c Ao4010s|c Aoso20s|c A oeo4s|c A o604 IH|Cc A o0so4[17|c A oso7s|c Aosor [IH|c Aogo7[Is|c Aog1os
LC 40 40 60 60 60 80 80 80 86 86
LZ 45 4.5 55 55 5.5 6.6 6.6 6.6 6.6 6.6
.\ 46 46 70 70 70 90 90 90 100 100
s 8 (10000)| 8 (0000 | 14 ((o0r)| 14 ((oor)| 14 Coon)| 14 Coon)| 19 Co01a) | 19 (C0013) | 16 (Toon)| 16 (o)
LB 30 (Z021){ 30 (“021) | 50 (“025)| 50 (‘05 )| 50 (Z025)| 70 (Toasn)| 70 (oaso) | 70 (“goso) | 80 (“aozo) | 80 ((5s0)
LL ( without brake ) 79.1 100.6 105.5 130.7 145.8 112.3 138.3 154.8 130.2 153.2
LL ( with brake ) - 136.8 141.6 166.8 176.37 152.8 178 187.8 161.3 184.3
LS 20 20 27 27 27 27 32 32 30 30
LR 25 25 30 30 30 30 35 35 35 35
LE 25 25 3 3 3
LG 5 5 7.5 7.5 7.5 8 8 8 8 8
LW 16 16 20 20 20 20 25 25 20 20
11, ] 6.2 6.2 1 1 1" 1 15.5 155 13 13
WK 3 3 5 5 5 5 6 6 5 5
W 3 3 5 5 5 5 6 6 5 5
T 3 3 5 5 5 5 6 6 5 5
TP M3 M3 M4 M4 M4 M4 M6 M6 M5 M5
Depth 8 Depth 8 Depth 15 Depth 15 Depth 15 Depth 15 Depth 20 Depth 20 Depth 15 Depth 15

I:@ NOTE 1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [J ) in the model names are for optional configurations(keyway, brake and oil seal).
4) The boxes ( A\ ) in the model names are for encoder resolution types. ( /\ =1: Incremental encoder, 20-bit; A =2: Incremental encoder, 17-bit; /A =A: Absolute type)

Speed-Torque Curves (T-N Curves)

Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m)
1.92 382 7.16
(300%) (300%) (300%)
0477
(300%)
Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone
064 1.27 239
0.159 (100%) (100%) (100%)
(100%) - 038 076 1.43
[55 8  Continuous Duty Zone Continuous Duty Zone [LEOM | Continuous Duty Zone [CEOMN  Continuous Duty Zone [C:X3MM  Continuous Duty Zone
Speed (r/min) Speed (r/min) Speed (r/min) Speed (r/min) Speed (r/min)
3000 5000 3000 5000 3000 5000 3000 5000 3000 5000
ECMA-C1040F 0'S ECMA-C A 04010S ECMA-C A 06020S ECMA-C A 0604 'S ECMA-C A 0807 0'S
ECMA-C A 0604 0 H ECMA-C A 0807 0 H
ECMA-C A 080407

Torque (N-m) Torque (N-m)

878
(276%)

714
(298%) 555 [
(184%)
600 fre--emeeecemeem—e————
@) | | termittent Duty Zone Intermittent Duty Zone
238 318
(100%) (100%)

Continuous Duty Zone Continuous Duty Zone

Speed (r/min)

Speed (rimin)

2,000 3,000

2,000 3,000

ECMA-C A 09070 S ECMA-C A 09100 S



220V Series

Frame Size 100mm and 130mm

LC
LZ
LA

S
LB

LL ( without brake )
LL ( with brake )

LS
LR
LE
LG
Lw
RH
WK

W

T

TP

1 = E
. o |
] ol .
r— KEY DETAILS
e =:| : v
e
h L L
Units: mm
CA10100S | CA102000S | CA133004 | EA130500S | EA13100S | EA13150S | EA132000S
100 100 130 130 130 130 130
9 9 9 9 9 9 9
115 115 145 145 145 145 145
22 (%01) 22 (“o01) 24 (%0013) 22 (o1) 22 (%o01) 22 ("o01) 22 (“o013)
95 ("0 0s5) 95 (70035 ) 110 (10035 10 (f0pss) | 110 (J00ss) | 110 ((00ss) | 110 ((o0ss)
153.3 199 187.5 147.5 147.5 167.5 187.5
192.5 226 216 183.5 183.5 202 216
37 37 47 47 47 47 47
45 45 55 55 55 55 55
5 5 6 6 6 6 6
12 12 11.5 1.5 1.5 1.5 11.5
32 32 36 36 36 36 36
18 18 20 18 18 18 18
8 8 8 8 8 8 8
8 8 8 8 8 8 8
7 7 7 7 7 7 7
M6 M6 M6 M6 M6 M6 M6
Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20

I:@ NOTE 1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [] ) in the model names are for optional configurations(keyway, brake and oil seal).
4) The boxes ( A\ ) in the model names are for encoder resolution types. ( /A =1: Incremental encoder, 20-bit; A\ =2: Incremental encoder, 17-bit; A\ =A: Absolute type)

Speed-Torque Curves (T-N Curves)

Torque (N-m)

Torque (N-m)

Torque (N-m) Torque (N-m) Torque (N-m)

7.16
28.65 (300%)

9.54
(300%) (300%)

Intermittent Duty Zone Intermittent Duty Zone '
ntermittent Duty Zone Y ty Intermittent Duty Zone

477

955 239
11204,4,} (100%) (160%)

16
(67%) (67%)

32
(67%)

Continuous Duty Zone

Continuous Duty Zone

Continuous Duty Zone

Continuous Duty Zone

Speed (r/min) Speed (r/min) Speed (r/min) Speed (r/min)

3,000 5,000 3,000 4500 2,000 3,000 2,000 3,000

ECMA-C A 101008

ECMA-C A 102008

ECMA-C A 133004 ECMA-E A 130508 ECMA-E A 131008

Torque (N-m) Torque (N-m)
215 2865
(300%) (300%)
Intermittent Duty Zone Intermittent Duty Zone
7.6 955
(100%) (100%)
48 64
(67%) (67%)

Continuous Duty Zone

Continuous Duty Zone

Speed (r/min)
2,000 3,000 2,000 3,000

Speed (r/min)

ECMA-E A 131508

ECMA-E A 132008

A NELTA



Servo Motor Dimensions

220V Series

Frame Size 100mm and 130mm

LL ( without brake )

LL ( with brake )
LS
LR
LE
LG
LW
RH
WK
W
T

TP

J==}NOTE

=45
i ol .
| = v
£
©)
s : =0
Units: mm
FA13050S FA1308S FA13130S FA13180S | GA13030S | GA13061S | GA13091S
130 130 130 130 130 130 130
9 9 9 9 9 9 9
145 145 145 145 145 145 145
22 (%013) 22 (% 013) 22 (%013) 22 (%013) 22 (%013) 22 (%013 ) 22 (%013)
10 (oss) | 110 ((00as) | 110 (D00as) | 110 (706ss) | 110(70ass) | 110(700ss) | 110 (“0ss)
139.5 147.5 187.5 202 147.5 147.5 163.5
168 183.5 216 230.7 183.5 183.5 198
47 47 47 47 47 47 47
55 55 55 55 55 55 55
6 6 6 6 6 6 6
1.5 1.5 1.5 11.5 1.5 1.5 1.5
36 36 36 36 36 36 36
18 18 18 18 18 18 18
8 8 8 8 8 8 8
8 8 8 8 8 8 8
7 7 7 7 7 7 7
M6 M6 M6 M6 M6 M6 M6
Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20 Depth 20

1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [] ) in the model names are for optional configurations (keyway, brake and oil seal).
4) The boxes ( A\ ) in the model names are for encoder resolution types. ( A\ =1: Incremental encoder, 20-bit; /\ =2: Incremental encoder, 17-bit; /\ =A: Absolute type)

Speed-Torque Curves (T-N Curves)

Torque (N-m)

8.92
(280%)

Intermittent Duty Zone

5.1
(60%) [T
3.18
(100%)
159 .
(50%) Continuous Duty Zone
1500 2,300 3,000
ECMA-F A 130508
Torque (N-m)
7.19

f
(300%)

Intermittent Duty Zone
573
(100%)
287

[X30 Continuous Duty Zone

1,000

2,000

ECMA-G A 1306 0 S

5.4(100%)

Speed (r/min)

Speed (r/min)

Torque (N-m)

13.80
(255%)

7(130%)

2.70
(50%)

1500 2300 3,000

ECMA-F A 1308 0S

Torque (N-m)

21.48
(250%)

8.59
(100%)

4.29
(50%)

Intermittent Duty Zone

Continuous Duty Zone

Speed (min)

1,000

2,000

ECMA-G A 13090 S

Torque (N-m)

1500

ECMA-F A 131308

Intermittent Duty Zone

Continuous Duty Zone

Torque (N-m)

(250%)

11.48
(100%)
5.74
speed (rmin)
eed (r/min
3,000 peed (imin)

Intermittent Duty Zone

Continuous Duty Zone

1,500 2,300 3,000

ECMA-F A 131808

Torque (N-m)

859
(300%)

Speed (r/min)

Intermittent Duty Zone

Continuous Duty Zone

Speed (r/min)

1,000

2,000

ECMAZG A 130308



220V Series

Frame Size 180mm

KEY DETAILS

i

'
s
she
Lbh7

i £
Units: mm
EA18200S EA18300S EA18350S FA18450S FA185503 FA187503
LC 180 180 180 180 180 180
LZ 13.5 13.5 13.5 13.5 13.5 13.5
LA 200 200 200 200 200 200
s 35 ("016) 35 ("016) 35 ("016) 35 (0016 42 (%016 ) 42 (% 016)
LB 114.3 (70035 14.3 (0035 ) 114.3 (0035 ) 114.3 (0035 ) 14.3 (0035 ) 14.3 (0035 )
LL ( without brake ) 169 202.1 202.1 235.3 279.7 342.0
LL ( with brake ) 203.1 235.3 235.3 279.3 311.7 376.1
LS 73 73 73 73 108.5 108.5
LR 79 79 79 79 113 113
LE 4 4 4 4 4 4
LG 20 20 20 20 20 20
LW 63 63 63 63 90 90
RH 30 30 30 30 37 37
WK 10 10 10 10 12 12
w 10 10 10 10 12 12
T 8 8 8 8 8 8
™ M12 M12 M12 M12 M16 M12
Depth 25 Depth 25 Depth 25 Depth 25 Depth 32 Depth 32

@ NOTE 1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [J ) in the model names are for optional configurations(keyway, brake and oil seal).
4) The boxes ( A\ ) in the model names are for encoder resolution types. ( A =1: Incremental encoder, 20-bit; A =2: Incremental encoder, 17-bit; A\ =A: Absolute type)

Speed-Torque Curves (T-N Curves)

orque (N-m) orque (N-m) orque (N-m) orque (N-m) orque (N-m)
28.65 42,97 57.29 50.13
(300%) (300%) (300%) (300%)
Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone
955 14.32 19.10 16.71 28.65
(100%) (100%) (100%) (100%) (100%)

11.20
(67%)
Speed (r/min) Speed (r/min) Speed (r/min)

2000 3,000 2000 3,000 1500 3,000 2000 3,000

14.33
[EHON Continuous Duty Zone

i oo [0 Y _
Continuous Duty Zone [GE8Y Continuous Duty Zone [CIDR  Continuous Duty Zone Continuous Duty Zone

Speed (/min)

Speed (r/min)
1,500 3,000

ECMA-E A 182008 ECMA-E A 183008 ECMA-F A 183008 ECMA-E A 183508 ECMA-F A 184508

orque (N-m) orque (N-m)
119.36

87.53
(300%) (250%)

Intermittent Duty Zone Intermittent Duty Zone
35.01
(100%)
1751
(50%)

47.74
(100%)
23.87
Continuous Duty Zone [CEAM  Continuous Duty Zone
Speed (1/min)
1,500 3,000 1,500 3,000

ECMA-F A 187503

Speed (r/min)

ECMA-F A 185503

A NELTA



Servo Motor Dimensions

220V / 400V Series

Frame Size 220mm and above

LC

LZ

LA
S

LB
LL ( without brake )
LL ( with brake )
LS
LR
LE
LG
LW
RH
WK
W
T

TP

[EMEE

LG LR
B 0'E
- <
T_DL i 1P
- - 157 E KEY DETA
LL PCO-Ch E
=
SHAFT END DETALLS
Units: mm
F1221BO3 F1221FO S L1221BO3 L1221FOS
220 220 220 220
13.5 13.5 13.5 13.5
235 235 235 235
42 ( -+g.016 ) 55 (fg:g% ) 42 ( -+8.015 ) 55 ( Tgig% )
200 (“9045) 200 (946 ) 200 (5046 200 (5046
371.4 453.4 3714 450.4
434 .4 513.4 434.4 513.4
108 108 110 110
116 116 116 116
4 4 4 4
20 20 20 20
90 90 90 90
37 49 37 49
12 16 12 16
12 16 12 16
8 10 8 10
M16 M20 M16 M20
Depth 32 Depth 40 Depth 32 Depth 40

1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.
3) The boxes ( [J ) in the model names are for optional configurations (keyway, brake and oil seal).

Speed-Torque Curves (T-N

Torque (N-m)

175
(250%)

Intermittent Duty Zone

70
(100%)
525 Continuous Duty Zone

(75%)

1,500

2,000

ECMA-F1221B 0 3

Speed (r/min)

Torque

(N-m)

224
(240%)

716
(75%)

954
(100%)

Intermittent Duty Zone

Continuous Duty Zone

1,500

2,000
ECMA-F1221F 0 S

Speed (min)

Torque (N-m)

175
(250%)

70
(100%)
525 i
5% Continuous Duty Zor

1,500

ECMA-L1221B 0 3

Intermittent Duty Zone

ne

2,000

Curves)

Speed (/min)

Torque (N-m)

224
(240%)

Intermittent Duty Zone

95.4
(100%)
716
(75%)

1,500

ECMA-L1221F oS

Continuous Duty Zone

2,000

Speed (min)




400V Series

Frame Size 80mm and below

e ——
A ] ) \ T
ot =1 )
‘D KEY DETAILS SHAFT END DETAILS
Units: mm
JA06040S JA0807S JA0907S JA0910S
60 80 86 86
5.5 6.6 6.6 6.6
70 90 100 100
14( 5011 ) 19( 0015 16( 0011 ) 16( 011 )
50( 0 605 ) 70( 3050 ) 80( 050 ) 80( 0030 )
LL ( without brake ) 130.7 138.3 130.2 153.2
LL ( with brake ) 166.8 178 161.3 184.3
LS ( without oil seal ) 27 32 30 30
LS ( with oil seal ) = 29.5 30 30
LR 30 35 35 35
LE 3 3 3 3
LG 7.5 8 8 8
LW 20 25 20 20
RH 1 15.5 13 13
WK 5 6 5 5
W 5 6 5 5
T 5 6 5 5
™ M4 M6 M5 M5
Depth 15 Depth 20 Depth 15 Depth 15

[@ NOTE 1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [ ) in the model names are for optional configurations (keyway, brake and oil seal).
4) The boxes ( A\ ) in the model names are for encoder resolution types ( A\ =1: Incremental encoder, 20-bit; /\ =2: Incremental encoder, 17-bit); /\ =A: Absolute type

Speed-Torque Curves (T-N Curves)

Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m)
3.82 o (257;;,)
(300%) el [ 585
(184%)
..................... 00
(251%)

Intermittent Duty Zone

238

Continuous Duty Zone

Continuous Duty Zone

Speed (r/min)
2,000 3,000 2,000 3,000

Speed (/min) Speed (r/min)

3,000 5,000

ECMA-J A 0604 0 S ECMA-J A 0807 oS ECMA-J A 0907 0 S ECMA-J A 09100 S

A NELTA



Servo Motor Dimensions

400V Series

Frame Size 100mm and 130mm

_7:' ] Ei:
= £
Units: mm
JA10100S|J A10200S|J A1330 4 KA 1305 0SKA 1310 O SK A 13150 SK A 1320 O S|L A 13050 S|L A 1308 0S|L A13130S
LC 100 100 130 130 130 130 130 130 130 130
LZ 9 9 9 9 9 9 9 9 9 9
LA 115 115 145 145 145 145 145 145 145 145
s 22 (%013) | 22 (F0013) | 24 ((0013) | 22 (T0013) | 22 (F0013) | 22 (T0013) | 22 (F0013) | 22 (T0013) | 22 (T0013) | 22 (70013 )
LB 95 (D055 ) | 95 ((00as ) | 110 (70035 ) | 110 (0635 ) [ 110 (“005 ) | 110 (055 )| 110 (0035 )| 110 (0635 ) [ 110 ( "0 g5 ) | 110 ( "D oss)
LL ( without brake ) 153.3 199 187.5 139.5 147.5 167.5 187.5 147.5 163.5 194.5
LL ( with brake ) 192.5 226 216.0 168 183.5 202 216 168.0 181 223
LS 37 37 47 47 47 47 47 47 47 47
LR 45 45 55 55 55 55 55 55 55 55
LE 5 5 6 6 6 6 6 6 6 6
LG 12 12 11.5 1.5 11.5 11.5 11.5 11.5 11.5 11.5
LW 32 32 36 36 36 36 36 36 36 36
RH 18 18 20 18 18 18 18 18 18 18
WK 8 8 8 8 8 8 8 8 8 8
W 8 8 8 8 8 8 8 8 8 8
T 7 7 7 7 7 7 7 7 7 7
™ MP6 MP6 MP6 MP6 MP6 MP6 MP6 M8 MP6 MP6
Depth 20 | Depth 20 | Depth 20 | Depth 20 | Depth 20 | Depth 20 | Depth 20 | Depth 25 | Depth 20 | Depth 20

l:@ NOTE 1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [] ) in the model names are for optional configurations (keyway, brake and oil seal).
4) The boxes ( /\ ) in the model names are for encoder resolution types ( /\ =1: Incremental encoder, 20-bit; /\ =2: Incremental encoder, 17-bit); /\ =A: Absolute type

Speed-Torque Curves (T-N Curves)

Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m)
954 19.11 716 14.32
(300%) (300%) égﬁz) (300%) (300%)

Intermittent Duty Zone Intermittent Duty Zone

Intermittent Duty Zone

Intermittent Duty Zone Intermittent Duty Zone

318 637 239 47T
(100%) (100%) (100%) (100%)
1.91 382 32

(60%) (60%)

Continuous Duty Zone 16 (GOl Continuous Duty Zone

Speed (i/min)  67%)

Continuous Duty Zone Continuous Duty Zone Continuous Duty Zone

3,000 5,000 Speed (r/min) 3,000 5,000 3000 4500 Speed (r/min) Speed (r/min)

2,000 3,000 2,000 3,000

ECMA-J A 101008 ECMA-J A 102008 ECMA-J A 133004 ECMA-K A 130508 ECMA-K A 131008

Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m)

13.80 23.3
215 2865 (255%) (280%)
(300%) (300%)

539
35 (100%)
(110%)

Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone

716 955 318 11%3:/;
(0% (100%) (100%) a0 o
(83%) (72%)

64
48 . .
CON | Continuous Duty Zone (67%) Continuous Duty Zone Continuous Duty Zone Continuous Duty Zone Continuous Duty Zone

159 2.70 417
Speed (/min) Speed (min)  (50%) Speed (iimin)  (50%) Speed (rimin) (0%
2,000 3,000 2,000 3,000 1500 2300 3,000 1,500 2,200 3,000 1,500 2,200 3,000

ECMA-K A 131508 ECMA-K A 132008 ECMA-L A 130508 ECMA-L A 130808 ECMA-L A 131308

Speed (r/min)



400V Series

Frame Size 180mm and above

——=C 2
=T =5
= KEY DETAILS
———-——{»-—kEg% . e
ﬂ =
~
Units: mm
KA 182003 S LA1830S LA18450S LA18553 LA18750S MA1309CS
180 180 180 180 180 130
13.5 13.5 13.5 13.5 13.5 9
200 200 200 200 200 145
35 ("0016) 35 (%0016 35 (70015 42 (% 016) 42 (% 016) 22 (T013)
114.3( "0 035 ) 14.3( "0 35 ) 14.3( "0 35 ) 14.3( "0 035 ) 14.3( 70035 ) 110( "5 o5 )
LL ( without brake ) 169 202.1 235.3 279.7 342.0 163.5
LL ( with brake ) 203.1 235.3 279.3 311.7 376.1 198
LS 73 73 73 108.5 108.5 47
LR 79 79 79 113 113 55
LE 4 4 4 4 4 6
LG 20 20 20 20 20 1.5
LW 63 63 63 90 90 36
RH 30 30 30 37 37 18
WK 10 10 10 12 12 8
w 10 10 10 12 12 8
T 8 8 8 8 8 7
™ M12 M12 M12 M16 M16 M6
Depth 25 Depth 25 Depth 25 Depth 32 Depth 32 Depth 20

I:@ NOTE 1) Dimensions are in millimeters.
2) Dimensions of the servo motors may be revised without prior notice.

3) The boxes ( [J ) in the model names are for optional configurations (keyway, brake and oil seal).
4) The boxes ( A\ ) in the model names are for encoder resolution types ( /\ =1: Incremental encoder, 20-bit; A\ =2: Incremental encoder, 17-bit); A\ =A: Absolute type

Speed-Torque Curves (T-N Curves)

Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m) Torque (N-m)

57.29
(300%)

71.62
(300%)

87.53
(300%)

2866
(300%)

Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone Intermittent Duty Zone

19.10 28.65 35.01

9.55
(i00%) (100%) (100%) (100%)
64 9.55 14.33 17.51
7% Continuous Duty Zone [EZAM  Continuous Duty Zone [C5M  Continuous Duty Zone 58 Continuous Duty Zone [N  Continuous Duty Zone
Speed (r/min) Speed (/min) Speed (r/min) Speed (r/min) Speed (r/min)
2,000 3,000 1,500 3,000 1,500 3,000 1,500 3,000 1,500 3,000
ECMAK A 18200S ECMA-L A 18300S ECMA-L A 18450 ECMA-L A 185503 ECMA-L A 18750
Torque (N-m)
21.48
(250%)
Intermittent Duty Zone
8.59
(100%)
4.3
(50%) Continuous Duty Zone
Speed (r/min)

1,000 2,000

ECMA-M A’ 130908

A NELTA



