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Safety Informau’bn

Safety Information

The following cenventions are used to indicate precautions in this manual. Failure to heed precau-
ttons provided in this manual ¢an result in serious or possibly even fatal injury or damage 1o the prod-
ucts or (o related equipment and systems.

AWARNING Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

&CAUTION Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

-

©Yaskawa, 1998

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior writ-
ten permission of Yaskawa. No patent liability is assumed with respect to the use of the information contained
herein. Moreover, because Yaskawa is constantly striving to improve its high-quality products, the information
contained in this manuat is subject to change without notice. Every precaution has been taken in the preparation
of this manual. Nevertheless, Yaskawa assumes no responsibility for errors or omissions. Neither is any liability
assumed for damages resulting from the use of the information ¢entained in this publication.
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Preface

Preface

Based on Yaskawa servo manufacturing technology and serve application technology accumulated

over the last half a century, Yaskawa has launched the AC Servo Series that, together with its rich

line of products, meets the needs of the modern needs of FA and FMS in their application to machin-

ing tools and robots.

AC Servos not only provide stable, highly accurate, and high-speed response controt even under ad-

verse environments, but also provide such features as easy application, flexibility, and easy main-

tain. The new Yaskawa AC Servos can be used in various servo fields, including machining tools

and robots.

Features

® The base-mounted SERVOPACKS are provided as a single unit compatible with either incremen-

tal encoders or absolute encoders.

® Positioning via the MECHATROLINK High-speed Field Network.

¢ Electronic gear function provided.

¢ For incremental encoders, there are now only 9 lines to wire between the encoder and the SERVO-

PACK (previously 15 lines).

® Wiring is reduced by a reduction in the number of /O from 15 10 6.

# Distributed system design is now possible with a maximum cable length of 50 m (previously 3 m).

Related Manuals

Refer to the following manuals as required

Read this manual carefully to ensure the proper use of the SERVOPACKS. Also, keep this manual
in a safe place so that it can be referred to whenever necessary.

Manual Name

Manual No.

Conients

Command User's Manual

MECHATROLINK Sysietns SIE-5800-26.1 Gives a detailed description of the MECHA-
User’s Manual TROLINK Network.
MECHATROLINK Servo SIE-S800-26.2 Provides a detailed description of the ME-

CHATROLINK servo commands.
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Safety Precautions

The following precautions are for checking products upon delivery, installation, wiring, operation,

maintenance and inspections.

W Checking Products on Delivery

A CAUTION

¢ Be sure to use the specified Servomotor and SERVOPACK combination.

Fire or damage may result if the wrong combination is used..

M Installation

A CAUTION

e Do notuse the products in or near environments exposedto moisture, corrosive gases, flammable
gases, or other flammable materials.

Electric shock or fire may result.

B Wiring

A WARNING

# Be sure to ground the SERVOPACK ground tesmirial @ less than 100 Q.
Electric shock ot fire may result if the SERVOPACK is not grounded properly.

A CAUTION

¢ Do not connect a three=phase power supply to the U, V, and W output terminals of the SERVO-
PACK.

Injury or fire may result.

& Make sure the power supply and Servomotor output terminals are securely tightened.

Fire may result if terminals are loose.

xiv



. Safety Precautions

H Operation

- - AWARNING

» Do not touch rotating parts of the Servomotor during operation.

Injury may result. -

L A CAUTION

# 1n order to avoid accidents, do not connect the Servomotor shaft to the controfled equiprnent dur-
ing the trial operation.

Injury may result.”

# Besuretosetthe properuserconstants forthe controlled equipment prior to starting operation with
the Servomotor connected to the equipment.

Equipment overrun or damage may result without proper settings prior {o the start of operation.

& Always setup an emergency stop prior to starting operation with the Servomotor connected o the
equipment.

Injury may result if an emergency stop is not readily available.

& Do not touch the heat sink area during operation.

Severe burns due to high temperatures may resuit.

H Maintenance and Inspection

| | A WARNING

o' Do not touch areas inside the SERVOPACK.,

Electric shock may result.

¢ Make sure the panel cover is attached when power is ON.

Electric shock may result if the panel cover is left open.

e Tum OFF power and wait 5 minutes before touching terminals.

Electric shock from residual voltage may result if terminals are touched within 5 minutes of wrning OFF
.\ power.

A CAUTION

& Do not disassemble the Servomotor,

Electric shock or injury may result,

* Do not change wiring with the power turned ON.

Electric shock or injury may result.
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H General Precautions

Note the following to ensure safe application.

» The drawings presented in this manual are sometimes shown without covers or protective
guards. Always replace the cover or protective guard as specified first, and then operate the
products in accordance with the manual.

*» The drawings presented in this manwal are typical examples and may not match the product you
received.

+ This manuai is subject to change due to product improvement, specification modification, and
manual improvement. When this manual is revised, the manual code is updated and the new
manual is published as a next edition. The edition number appears on the front and back covers.

+ If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representa-
tive or one of the offices listed on =t_he back of this manual.

* Yaskawa will not take respensibility for the resuits of unauthorized modifications of this prod-
uct. Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modifi-
cation.
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Configuration and Models

This chapier describes the configuration and model numbers for Servo-
drives.

1.1 Configuration .......... ..ot 1-
1

1.2 Model Numbers ........coiviivinnninnnn.
1.2.1 Servomotor ModetNumbers .................. 1
1.2.2 SERVOPACK Modet Numbers ................ 1-
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Configuration and Models

1.2.1 Servomotor Model Numbers'

1.1 Configuration

Servodrives are configured using a SERVOPACK (Controller) and Servomotors,

® SGDB-0J0JAN SERVOPACK

& AC Servomotor

1.2 Model Numbers

1.2.1 Servomotor Model Numbers

SGMP-15A312

_l_— Options

2-Series - B With brak
. : With brake
SGMP: SGMP Servomotor D: With brake and shaft seal
P: Drip-proof
8: With shaft seal
Servomotor Capacity _ o
04: 400 W, 08: 750 W, 15: 1.5 kW — Shaft Specifications
"2: Straight without key
4: Straight with key
6: Straight with Key and tap
Supply Voltage Design Revision Order
A 200V | — Encoder Specification

3: 2048 P/R incremental encoder
W: 12-bit absolute encoder
{special order)



1,2 Model Numbers

B SGMG/SGMS/SGMD Servomotors

SGMLJ-03A2AA

Z-Series
SGMG: SGMG Servomotor

SGMS: SGMS Servomotor
SGMD: SGMD Servomotor

Servomotor Capacity

03: 0.3 kW, 05: 0.45 kW, 06: 0.6 kW
09: 0.85 kW/0.9 kW, 10: 1.0 kW

12: 1.2 kW, 13: 1.3 kW, 15: 1.5 kW
20: 1.8 KW/2.0 kW, 22: 2.2 kW

30: 2.9 KW/3.0 kW, 32: 3.2 kW

40: 4.0 kW, 44: 4.4 kW, 50: 5.0 kW
55: 5.5 kW, 60: 6.0 kW, 75: 7.5 kW
1A: 11 kW, 1E: 15 kW

Supply Voltage

Al 200V

Encoder Specification

2: 8192 P/R incremental encoder
6: 4096 P/R incremental encoder
W: 12-bit absolute encoder
S: 15-bit absolute encoder

1-3

—I_— Lead Specification

Blank: Standard connector

Options

Blank: Standard
1: Standard
{with a lead specification)
. With shaft seal
: With 90 VDG brake
: With 24 VDC brake
. With shaft seal
and 90 VDC brake
: With shaft seal
and 24 VDC brake

G TOmw

— Shaft Specification

Blank: Standard
[Straight without key]

A: Standard [Straight without key]

(with an optional/lead specification)
B: Straight with key, with axis end tap (1)
C: Taper 1/10, with parallel key
D: Taper1/10, with woodruff key

(G Series 05 and 09 only)

Rated Motor Speed

A: S8GMG 1500 r/min
SGMS 3000 r/min
SGMD 2000 r/min

B: SGMG 1000 r/min



Configuration and Models

1.2.2 SERVOPACK Modsl Numbers

1.2.2 SERVOPACK Model Numbers

SGDB-10 AN -

| z-Series - —L Options

SGDBE SERVOPACK . P: Duct ventilation

Rated Qutput

05: 0.5 tm ; g: ; 8 Ew 1{5): 1.3 E& 1— Command Interface Type
20: 2.0 kW, 30: 3.0 kW, 50 5. '

60: 6.0 kW, 75: 7.5 kW, 1A: 11.0 kW N: MECHATROLINK
1E:15.0kW . -

Supply Voltage
A: 200V
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Ratings and Characteristics

This chapter provides Servodrive ratings, specifications, and torque-speed
characteristics. '

For 8GM Servomotors (400 W, 750 W) and SGMP Servomotors (400 W,
750 W), refer to “Z Series SGM/SGMP/SGD-[IN USER’S MANUAL”
{SIE-S800-26.3).

2.1 Ratings and Specifications of SGMG Servomotors

for Rated Speed 1500 /min -................ 2-2
2.1.1 Ratings and Specifications ................... 22
2.2 Ratings and Specifications of SGMG Servomotors
for Rated Speed 1000 t/min ................ 2-6
2.2.1 Ratings and Specifications ................... 2-6
2.3 SGMS Servomotor Ratings and Specifications - 2-10 .
2.3.1 Ratings and Specifications ................... - 2-10
2.4 SGMD Servomotor Ratings and Specifications o
(with Holding Brake) ..................... .. 2413
2.4,1 Ratings and Specifications ........... Ceeee 213
2.5 SGMP Servomotor (1.5 kW) Ratings and
 Specifications ............. e aiea e 2-15
~ 25.1 Ratings and Specifications ............. cieee. 2415
2.6 SERVOPACK Ratings and Specifications . ... 2-17
2.6.1 Ratings and Specifications ................... 217
2.7 Combined Specifications ., ........ e 2419
2.7.1 Standard Combinations ................... - 219
'2.7.2 Peripheral Device Combinations .............. 2.22
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Ratings and Characteristics

2.1.1 Ratings and Spacifications

2.1 Ratings and Specifications of SGMG Servomotors for
- Rated Speed 1500 r/min

- 2.1.1 Ratings and Specifications

+ Time Rating: Continuous * Ambient Temperature: 0 to 40°C
+ Enclosure: Totally enclosed, self cocled, ¢ Mounting: Flange method

P67 (excépt shaft-through section)
+ Excitation: Permanent magnet

»

Withstand Voltage: 1500 VAC

* Insulation Class: Class F ¢ Ambient Humidity: 20% to 80% (with no
condensation}
+ Drive Method: Direct drive .

Insulation Resistance: 500 VDC, 10 MQ
_ _ Tiin.
* Vibration Class: 15 pm or below

Table 2.1 Ratings and Specifications of SGMG Servomotors for Rated Speed 1500 r/min

Servomotor Modei: 05AC0A | D9ADIA | 13A0A | 20A00A | 30ACTA | 44ACIA | 55ACIA | 75A00A | 1AACJA | 1EADIA
SGMG- '
Rated kW {HP} 0.45 0.85 1.3 1.8 29 4.4 55 15 11 15
Outpl.lt"‘I _ (0.6) (1.1) (1.7 2.4) (3.9 {5.9) (7.4} (10) (15) (20
Rated N-m 284 | 539 | 834 [ 115 186 | 284 | 350 [ 480 | 700 95.4
Torque*12 Ib-in 25 | 48 74 102 | 165 | 252 | 310 | 425 | 620 845
Instantaneous {N-m 8.92 13.8 233 287 451 71.1 87.6 119 175 224
Peak Torque*! [jp.in 75 122 207 254 404 | 630 775 1050 | 1550 1988
Rated A(rms) | 38 71 [ 107 | 167 | 238 { 328 | 421 | 547 | 3586 78.0
Current-!
Instantaneous | A (rms} 11 17 28 42 56 84 110 130 140 170
Max Current*? .
Rated Speed*! | ¥min _ 1500
Instantaneous | r/min 3000 2000
Max Speed*! '
Torque N-m/A 0.82 0.83 (.84 0.73 0.83 0.91 0.88 0.93 1.25 1.32
Constant*! (rms)
Ib-in/A 73 1.3 74 6.5 7.3 - 80 7.8 82 11 11.7
(rms)
Moment of kg-m2x | 7.4 13.9 20.5 31.7 46.0 67.5 89.0 125 281 315
Inertia [Jy] 10-4 .
: lb-in-g2 6.41. 12.3 18.2 281 40.7 59.8 78.3 111 249 279
x10-3 _
Rated Power kW/s 11.2 209 338 41.5 75.3 120 137 184 174 289
Rate*1
Rated Angular | rad/s? 3930 3880 4060 3620 4050 4210 3530 3850 2490 3030
Acceleration*!

2-2
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2.1 Ratings and Specifications of SGMG Servomotors for Rated Speed 1500 1/min

Servomotor Model; O5A0JA | 09A01A [ 13A0A [ 20AJA | 30AC0A | 44A0A | 55A0IA | 75AJA | 1AADA | 1EAOA
SGMG- _ _ .
Inertia Time ms ~ 51 ER| 2.8 2.1 1.9 1.3 1.3 1.1 1,2 0.98
Constant
Inductive ms 5.1 53 8.3 12.5 12.5 157 164 - 18.4 226 27.2
Time Constant

* 1, These items and torque-motor speed characteristics are in combination with an SGDB SERVOPACK and at an

armature winding temperature of 20°C.

* 2. These characteristics are for a Servomotor with one of the following heat sink (sieel plate) attached for cocling.

05A0A to 13A[JA Servomotor;
20A00A to 75A0A Servomator;

1AADA Servomotor:

IMPORTANT |

400 x 400 x 20 mm (1575 x 15.75 < 0.79 in) W xHx D
550 % 550> 30 mm (21.65 % 21.65%x 1.18 in) WxH x D

650 % 650 % 35 mm (25.59 x 25,59 x 1.38in) WxHx D

The ratings and specifications shown on the previous page are for standard Servomotors.

For Servomotors with holding brakes, add the values in the following table to the moment of inertia values
in the above table. Other characteristics may also change slighly.

Servomotor Model: SGMG | 05A00A | 09ACTA |13A0IA [20ACJA [30ACIA |44ADIA |55ACIA | 75A0IA |1AACIA [1EADA
With Added . _I(g-m2 1.85 7.75 7.75 13.2 37.5
Holding |Moment | X104
Brake of
00 VDC | Inertia vz-in-s? 26 110 110 187 532
' x10-3
Static  [N-m 441 127 43.1 72.6 843 | 1147
Friction |{oz-in) (624) {1758) (6103) (10230) (11937 | (16242}
Torque
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Ratings and Characteristics.

2.1.1 Ratings and Specifications

M SGMG Servomotor (Rated Motor Speed of 1500 r/min)
Torque-Motor Speed Characteristics

SGMG-05AJA
3000
2000
Motor
speed E
{rmin} 1000
o
0 2 4 & ] 10
Torque (N-m)
1 | | | 1 ]
4] 20 a0 &0 80
Torque {Ib-in}
SGMG-13A0A
3000
2000 =
Motor
speed @
{rfmin) 1000 :
0
o 19 20 30
Torgua (N-m)
| I— I 1 1 | 1]
] 50 100 150 200 250
Torque {Ib-in}
SGMG-30A0A
2000
;; o
2000
Motor E k
speed 5000
(r/min}
)
0 10 20 30 40 50
Toraue (M-m)
[ | | | 1 ]
o 100 200 300 400

Torque {th-in)

[A] : Continuous Duty Zone
[B] : Intermittent Duty Zone
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SGMG-09AJA

A0

2000
Motor
spesd
{r/min) 1000
[+
0 5 10 15 20
Torque {N-m)
1 1 1 |
0 50 100 150
Torque (Ib-in)
SGMG-20AL]A
000
2000
Motor
speed @ '
(r/min} tooo 3
0 0 10 2 30
Torgue (N-m)
[ | 1 1
o 100 200 300
Torque (ib-in)
SGMG-44ACA
2000
Mator
speed 1000
{t/min}
0

20 40 &0
Torque {(N-m)
1 1

0 200 400 500
Torque {th-in}



4 _ 2.1 Ratings and Specifications of SGMG Servomoters for Rated Speed 1500 r/min

SGMG-55AIA

Motor
spaed  yo00
_ {r/min}
Q
0 20 40 €0 80 100
Torque (N-m)
L 1 1 1 1 ]
Qg 200 400 B00 800
Torgue (Ib-in)
SGMG-1AADA
2000
2000
Motor 7
speed 4000
{r/min) ;
A :
0
a §0 100 150 200
Torque {(N-m)
1 ] 1 | ]
0 500 1000 1500

Torgue (lb-in}

[A] : Continuous Duty Zone
{B] - Intermittent Duty Zone
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SGMG-75A0A

3000

2000
Motor
speed 1000
{r/min)
N -
a 50 100 150
Torque (M-m}
L [l | 1]
0 500 1000
Torque {Ib-in)
SGMG-1EAJA
2000 5
' T
Motor
speed 3
. 1000 o
{r/min)
EL
1] -
G 50 100 150 200 250
Torque (N-m)
1] 500 It:.iD'D 1500 2:Z|'E|0J

Torgque (Ib-in}



Ratings and Characteristics

2.2.1 Ratings and Specifications

2.2 Ratings and Specifications of SGMG Servomotors for

Rated Speed 1000 rlmm

' 2.2.1 Ratings and Specificatioh#

+ Time Rating: Continuous

¢ Enclosure: Totally enclosed, self cooled,
IP67 (except shaft-through section)

* Excitation: Permanent magnet

+ Insulation Class: Class F

¢ Drive Method: Direct drive

+ Vibration Class; 15 um or below

¢ Ambient Temperature: 0 to 40°C

+ Mounting: Flange method

+ Withstand Voltage: 1500 VAC

* Ambient Humidity: 20% to 80% (with no
condensation)
+ Insulation Resistance: 500 VDC, 10 MQ

min.

Table 2.2 Ratings and Specifications of SGMG Servomotors for Rated Speed 1000 r/min

Servomotor Model: SGMG- 03A0B | 06A[IB | 09AB | 12A0B | 20AIB | 30A1B | 44A0B | 60ACB
Rated Cutput*! kW (HP) 0304|0608 [0.9¢1.2) | 1.2(1.6) | 2027 [3.04.0) |44 (59) | 6.0 (8.0)
Rated Torque*!*2 |N-m - 2.84 568 | B8.62 11.5 19.1 28.4 419 57.2

Ib-in - 25 50 1 .76 102 169 252 n 508
Instantaneous N-m 717 141 - 193 28.0 44,0 63.7 107 129
Peak Torque*! Ib-in 63 125 171 248 390 564 947 1140
Rated Current*! | A (rms) 3.0 5.7 7.6 116 18.5 24.8 329 469
Instantaneous A (rms) 73 13.9. 16.6 28 42 56 84 110
Max Current*! .
Rated Speed*! r/min 1000
Instantaneous rimin 2000
Max Speed*! .
Torque N-m/A (rms) 1.03 1.06 1.21 1.03 1.07 1.19 1.34 1.26
Constant*! Ib-in/A {rms) 9.12 9.38 10.7 9.12 9.47 10.5 11.9 11.2
Moment of Inertia | kg-m2x10-4 7.24 13.9 20.5 317 46.0 61.5 89.0 125
[4ml Ib+in-g2x10-3 | 641 12.3 18.2 28.1 40.7 59.8 78.8 111
Rated Power kW/s 11.2 232 36.3 415 79.4 120 198 262
Rate*1
Rated Angular rad/s? 3930 4080 4210 3620 4150 4210 4710 4590
Acceleration*! _
Inertia Time ms 5.1 3.8 28 2.0 1.7 1.4 1.3 1.1
Constant
Inductive Time ms 5.1 4.7 3.7 13.5 13.9 15.5 14.6 16.5
Constant

* 1. These items and torque-motor speed characteristics are quoted in combination with a SGDB SERVOPACK at

an armature winding temperature of 20°C.

* 2. These characteristics are for a Servomotor with one of the following heat sink (steel plate) attached for cooling.
03A0B 10 09AOB Servomotor; 400 x 400 x 20 mm (15.75 x 1575 x0.79 i) W xH x D
12AB 10 60AIB Servomotor: 350 x 550 x 30 mm (21.65x21.65%x 1.18in) WxH xD

26




2.2 Ratings and Specifications of SGMG Servornotors for Rated Speéd 1000 rfrin

IMPORTANT The ratings and specifications shown on the previous page are for standard Servomolors.

For Servomotors with holding brakes, add the values in ihe following table to the moment of inertia values
in the above table. Other characteristics may also change.

Servomotor Model: SGMG 03A0B | 06AOB | 09ACB | 12A0B | 20A00B | 30A0B | 44A0B | 60ACB
With Added kg-m2x10“ 1.85 7.75 775
Holding |Moment
Brake |of 0z-in-s2x10-3 | 26.2 110 110
90 VDC |Inertia

Static N-m {oz-in) 4,41 127 43.1 72.6
Friction (624) (1798) (6103) {10280
Toque -
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Ratings and Characteristics

2.2.1 Ratings and Specifications

B SGMG Servomotor (Rated Motor Speed of 1000 r/min)
Torque-Motor Speed Characteristics

SGMG-03A[1B
2000
1500
1000 "
Motor
speed
{r/rmin}) 500
]
a 2 4 6
Torgue (N-mj)
1 ] |
o 20 40 .60
Torque {lb-in}
SGMG-09A[B
2000
1500 ;
Motor 1000 4
speed E!
(r/min}) 500
o
Q 5 10 15
Torque {N-m)
L 1 | 1
o 50 100 150
Torgue (Ib-in)
SGMG-20A0B
2000
1500
Motor 1000
spead
(rfrmin} 00
% t21] “

Torque (N-m}
{ 1

[A] : Continuous Duty Zone

[B] :

Intermittent Duty Zone

200 400
Torque {Ib+in)
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SGMG-06AOB
2000
1500
Motor 1000
speed
{rfrmin} 500
°o 5 10 15
Torque (N-m)
1 1 1 1 ]
0 50 100 150
Torque (ib-in)
SGMG-12A[1B
2000
1500
Motor 1000
speed
(t/rnin} 0
% 10 20 | 30
Torgue (N-m)
L ! 1 ]
0 100 200
Torque {lb-in)
SGMG-30AB
2000
1500

Motor 000
speed
{r/min}) 00

0 20 40 €0 00
Torque (N-mj}
L 1 1 1

o 200 400 600
Torque {ib-in)




2.2 Ratings and Specifications of SGMG Sarvomotors for Rated Spaed 1000 r/min

SGMG-44AB

Motor
speed
{r/min)

[B] :

20 100 150
Torque (N-mj)
| |

o 500 1000
Torgue (Ib-in}

¢ Continuous Duty Zone
Intermittent Duty Zone

SGMG-60A0B
2000
1500
Motor 1000
speed
{rfmin) 500
0

G 50 100 150
~ Torque {N-m)

| 1 1 ]

0 500 1000

. Torque (1b-in)




Ratings and Characteristics

2.3.1 Ratings and Specifications

2.3 SGMS Servomotor Ratings and Specifications

2.3.1 Ratings and Specifications

+ Time Rating: Continuous Ambient Temperature: 0 to 40°C

Mounting: Flange method

* Enclosure: Totally enclosed, self cooled,
IP67 (except shaft-through section)

+ Excitation: Permanent magnet

Withstand Voltage: 1500 VAC

insulation Class: Class F

condensation)

* Drive Method: Direct drive
min.
* Vibration Class: 15 um or below

Table 2.3 SGMS Servomotor Ratings and Specifications

Ambient Humidity: 20% to 80% (with no

Insulation Resistance: 500 VDC, 10 MQ

Servomotor Model: SGMS- 10A0JA 15A0JA 20A00A 30A0JA 40AA S50ADA
Rated Qutput*! kW (HP) 1.0 (1.3) 1.52.0) 20027 3.0(4.0 4.0 (5.4 5.0{6.7
Rated Torque*1*2 N-m 318 49 6.36 9.8 12,6 15.8

ib-in 282 43 56.4 87 112 140
Instantaneous Peak |N-m 9.54 14.7 19.1 . 294 378 47.6
Torque*! Ib-in 84.4 130 169 260 336 422
Rated Current*! A (rms) 5.7 9.5 124 18.8 24.3 282
Instantaneous Max A (rms) 17 28 42 56 77 24
Current*
Rated Speed* t/min : 3000
Instantaneous Max r/min 4500
Speed* _
Torque Constant*! N-m/A (rms) 0.636 0.573 0.559 0.573 0.55 0.61
Ib-in/A {rms) 5.6 5.1 50 5.1 4.9 5.4
Moment of Inertia kg-m2x10-4 . 174 247 319 7.00 9.60 12.3
[Jra} Ib-in-s2x10-3 1.54 2.19 2.82 6.20 8.50 10.9
Rated Power Rate*1 | kW/s 579 - 972 127 137 166 202
Rated Angular radfs? 18250 19840 19970 14000 13160 12780
Acceleration*
Inertia Time ms 0.87 071 0.58 074 0.60 0.57
Constant
Inductive Time ms. 7.1 17 8.3 13.13 14.1 14.7
Constant

* 1. These items and torque-motor speed characteristics are quoted in combination with a SGDB SERVOPACK at
an armature winding temperature of 20°C.

* 2. These characteristics are for a Servomotor with one of the following heat sink (steel plate) attached for cooling.
10ACA to 20A1A Servomotor: 300 x 300 x 12 mm {11.81 x 11.81 x 047 in) WxHxD
30ACA to S0AA Servomotor: 400 <400 x 20 mm {15.75 x 15.75 x 0.79 iy WxHxD -
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2.3 SGMS Servomotor Ratings and Specifications

IMPORTANT

The ratings and specifications shown on the previous page are for standard Servomotors.

For Servomotors with holding brakes, add the values in the following table to the moment of inertia values
in the above table. Other characteristics may also change. '

Servomotor Model: SGMG

10AC0A 15A0JA 20A00A 30A0IA 40AIA S0ALJA
With Added kg-m2x10—4 0215 1.85
Holding Moment
Brake of Inertia -
-in-g2 -3

90 VDC 0zZ-in-s€xX10 3.05 26.2

Static N-m {oz-in} 7.84 20

Friction {1110) {2832)

Torque ' -




Ratings and Characteristics

2.3.1 Ratings and Specifications

B SGMS Servomotor Torque Motor Speed Characteristics

SGMS-10ALIA
5000
ADO0
. ‘:n_fg
3000 P
Moto; 2000 :
spee @&
{rfmin) 1000 :
0
o 2 4 & ] 10
Torque (N-m)
| | 1 ] 1 ]
Q 20 40 60 80
Torque (Ik-in)
SGMS-20AJA
5000
4000 :
“r%
3000 k-
Motor 2000
spaed :
{r/min) 2
1000 ;
o
9 5 10 15 20
Torgque (N-m)
| ! 1 | I
i} 50 100 150
Torque {Ib-in)
SGMS-40AIA
5000
4000 %
3000
Motor _
speed 2000 o
(1/min) [a)
1000
o )
0 10 20 I a
Torque (N-m)
L 1 1 1 ]
o 100 200 300

Torque (Ib-in)

Continuous Duty Zone
[B] : Intermittent Duty Zone

SGMS-15A0A

Motor
speed
{r/fmin}
0 5 10 15
Torgue (N-m)
1 | 1 1 ]
Q 50 100 150
Torgue {Ib-in)
SGMS-30A0A
Motor
spead
{r/min}
0 10 20 a0
Torque (N-m)
| 1 L I
0 100 200
Torque (Ib-in)
SGMS-50A0JA
5000
4000 _
&
3000 i
Motor
speed 2000
{rfmin) (]
1000
0
0 10 20 2 40 80
Torque (N-m}
| 1 1 1 | -
0 100 200 300 400
Torque (Ib-in)



2.4 SGMD Servomotor Ratings and Specifications (with Holding Brake)

2.4 SGMD Servomotor Ratings and Specifications (with
Holding Brake)

2.4.1 Ratings and Specifications

+ Time Rating: Continuous * Ambient Temperature: ¢ to 40°C

» Enclosure: Totally enclosed, self cooled,
IPG7 (except shaft-through section)

Mounting: Flange method

+ Excitation: Permanent magnet + Withstand Voltage: 1500 VAC
* Insulation Class: Class F ¢+ Ambient Humidity: 20% to 80% (with no
condensation)

* Drive Method: Direct drive Holding Brake: 90 VDC
Static wear torque: 3kgf-m

» Vibration Class: 15 pm or below ¢ Insulation Resistance: 500 VDC, 10 MQ
min.

Table 2.4 SGMD Servomotor Ratings and Specifications (with Holding Brake)

Servomotor Model: SGMD- 22AAAB J2AAAB 40A[AAB

Rated Output*! kW (HP) 2.2 (2.9) 324.3) 4.0(5.4)

Rated Torque*1*2 N-m 105 15.3 19.1
Ib-in 93 135 169

Instantaneous Peak N-m 367 _ 535 66.9

Torque™! b-in 326 474 592

Rated Current*? A {rms) 15.7 20.9 22.8

Instantaneous Max A (rms) 54 73 77

Current!

Rated Speed*! r/min S 2000

Instantaneous Max t/min 3000

Speed*!

Torgue Constant* N-m/A (rms) 0.72 0.78 0.93
Ib-in/A (rms) 6.4 6.9 8.2

Moment of inertia {Jy] kg-m2x10—4 51.0 68.6 86.2
Ib-in-g2x10-2 45.2 60.8 76.4

Rated Power Rate*! kW/s 21.6 34.1 42.3

Rated Angular rad/s? 2060 2230 2220

Acceleration*

Inertia Time Constant ms 3.3 3.3 2.0

fnductive Time Constant | ms 16.2 16.2 17.8

* 1. These items and torque-motor speed characteristics are quoted in combination
with a SGDB SERVOPACK at an armature winding temperature of 20°C,

* 2. These characteristics are for a Servomotor with one of the following heat sink
(steel plate} attached for cooling.
22AC0AAB 10 40A0JAAB Servomotor; 650 X 650 x 35 mm
(25.59x2559x 138N} WxH=D



Ratings and Characteristics

2.41 Ratings and Specifications

B SGMD Servomotor Torque Motor Speed Characteristics

SGMD-22A[JAAB

000

2000
Motor
speed 1000
{r/min}
0
Torque (N-m})
| 1 | 1
0 100 200 300
Torque (Ib-in)
SGMD-40ACAAB
3000
2000
Motor
speed 1000
(r/min)
o
¢ 20 40 €0 80
Torgue (N-m)
| ] 1 —L ]
0 200 00 600
Torque {ib-in}
[A] : Continuous Duty Zone
[B] : Intermittent Duty Zone

SGMD-32A0AAB
8000
2000
Motor
speed
{t/min)
0
o 20 a0

Torque (N-m)
1 1

o 200 400
Torque {Ib-in)



2.5 SGMP Servomotor (1.5 kW) Ratings and Specifications

+ Time Rating: Continuous

2.5.1 Ratings and Specifications

¢ Enclosure: Totally enclosed, self cooled .

+ Excitation: Permanent magnet

+ Insulation Class: Class B

¢ Drive Method: Direct drive

¢ Vibration Class: 15 um or below

2.5 SGMP Servomotor (1.5 kW) Ratings and Specifications

Ambient Temperature: 0 to 40°C
Mounting: Flange method

Withstand Voltage: 1500 VAC per 1 min
Ambient Humidity: 20% to 80% (with no
conclensatioy)

Insulation Resistance: 500 VDC, 10 M2
min.

Table 2.5 SGMP Servomotor (1.5 kW) Ratings and Specifications

Servomotor Model: SGMP- 15A
Rated Output * kW (HP) 1.52.0
Rated Torque * N-m 4,77
Ib-in 42.2
Instantanecus Peak Torque * N-m 14.3
Ib-in 126.6
Rated Current * A (rms) 7.5
Instantaneous Max. Current* | A (rms) 28.0
Rated Speed * rimin 3000
Instantaneous Max. Speed * rmin 4500
Torque Constant * N-m/A (rms) 0.687
' lo-in/A (rms) 6.08
Moment of Inertia [Jy] kg-m2x10-4 403
oz-in-s2x10-3 3.57
Rated Power Rate * kWis 56.6
Rated Angular Acceleration * | rad/s? 11800
Inertia Time Constant ms 0.5
Inductive Time Constant ms 22

* These items and torque-motor speed characteristics are quoted in combination with a SGDB
SERVOPACK at an armature winding temperature of 20 C.

W x H x D heat sink attached for cooling.

Note These characteristics are for a Servomotor with a 300 > 300 % 12 mm (9.84 X 9.84 x 0.24 in.}

IMPORTANT

The ratings and specifications shown avobe are for standard Servomotors.

For Servomotors with holding brakes, add the values in the following table to the moment of inertia values
in the above table. Other characteristics may also change.




Ratings and Characteristics

2.5.1 Ratings and Specifications

Servomotor Model: SGMG 15A
With Added kg-m2x10~4 0.875
Holding Moment
Brake, of Inertia | 02:in-s2X107% 124
20 vDC
Statlc N-m 7.45
Friction {oz-in) (1055)
Torque

B SGMP Servomotor (1.5 kW) Toi'que Motor Speed Characteristics

SGMP-15A
4000
3000
B}
Motor 2000 (&) =
spesd
{t/min} 4000
0 : :
o 4 8 12 18

Torque (N-m)
1 1

a0

a0 120
Torque {Ib-in)

160

[A]
(B]

Continuous Duty Zone
Intermittent Duty Zone




2.6 SERVOPACK Ratings and Specifications

2.6 SERVOPACK Ratings and Specifications

2.6.1 Ratings and Specifications

The ratings and specifications for the SGDB SERVOPACK are shown below, Refer to them as re-
quired when selecting a SERVOPACK. Refer to the specifications listed in the table for combination
with the appropriate model of Servomotor.

Table 2.6 SERVOPACK and Applicable Servomotors

SERVOPACK SGDB- 05 10 15 20 30 50 .| 60 75 1A 1E
Applicable SGMG- (15060 r/min) 05A | 09%A 134 20A 30A | 44A 55A 754 1AA 1IEA
Servomotor SGMG- (1000 /min) | 03A | 06A | 124 | 20A | 30 | 44a | 60a | - - -

09A
SGMS- - 10A I5A 204 oA | 40A - - - -
S0A
SGMD- - - - - 22A 32A - - - -
40A
SGMP- 044 G8A 154 - - - - - - -
Baslc {Power | Main Circuit ™ Three-phase, 200 10 230 VAC 15 %, 50/60 Hz
Specifi- | Sup-
cations |ply . | GonWworClreuit™! 1l single phase, 200 to 230 VAC T3 %, 50/60 Hz

Control Method Three-phase, full-wave rectification IGRT-PWM (sine-wave driven}

Feedback Incremental encoder, absolute encoder

Condi- | Operating Temp.%/ 0to 55°C/—20to 85°C

tions | Storage Temp. *2

Ambient/Storage Hu- { 90% RH or less (with no condensation)
midity
Vibration, Shock Re- | 4.9 m/s%19.6 m/s?
sistance (16.08 fi/s2/64.30 fi/s?
Configuration Base mounted (duct ventilation with optional specification)
Approx. mass [kg {Ib)] ' 4 (8.82) S{11.0) 8 15 (33.1) 23 (30.7)
(17.6}
Refer- | Operation Specifications Pasitioning by serial commands
ence Reference Input MECHATROLINK communicaiion, 4 Mbps, 2 ms cycle
Method Serial Commands: Operation, movement {positions/speeds), interpolation, syn-
chrenization, parameter reads, parameter writes, and monitor
euipucs
Posltion Control Functions + Online speed/position loop gain changes (by changing parameter).

+ Setting acceleration/deceleration method (linear, exponential, or S-curve) {by
specifying a command},

» Conversion function for positioning units and feedback pulses.

+ Feedforward compensation and bias setting (by changing user constant}.

+ Positioning near and completed outputs (read via a command).

2-17



Ratings and Characteristics

2.6.1 Ratings and Specifications

SERVOPACK SGDB-

o5 | 10 | 15 | 20 | 30 | 50 [ 6o | 75 [ 1A | 1E

Meonitoring

Using the monitor command, monitoring of vartous positions, speeds, position error
torque, SERVOPACK status, and alarm contents is possibie.

/O Sig- | Sequence Inpuis
nals

Forward overtravel prohibit (P-OT), reverse overiravel prohibit {N-OT}), external
latch {EXT}, and zero point return deceleration limit swiich (DEC)

Sequence Cutputs

Break interlock (BK) and Servo alarm (ALM}

Built-in | Dynamlc Brake (DB)
Func-

Incorporating DB that is activated for maim power OFF, Servo alarms, and overtra-
vel

tions Regenerative Processing

Built in. For 60 to 1A models, an external regenerative resistor must be mounted.

Overtravel (OT)

Motor is stopped by deceleration stopping when P~-OT/N-OT or soft overtravel (P-
SOT/N-SOT) is activated.

Protective Functions

Overcurrent, ground, overload, overvoltage, overspeed, overrun, origin error, hard-
ware error, encoder error, excessive position error, and MECHATROLINK commu-
nication error ' :

Inidicators

LED of POWER, ALARM, CHARGE, MECHATROLINK communication

Others

Not available for Digital Operator or personal computer.




2.7 Combined Specitications

2.7 Combined Specifications

The following specifications for combinations of SGDB SERVOPACKS and SGMG, SGMS,
SGMD and SGMP Servomotors.

2.7.1 Standard Combinations

Table 2.7 SERVOPACK and Servomotor Combination Specifications,

SGMG SERVOPACK Model 05AN 10AN 15AN | 20AN { 30AN S50AN 60AN
Series SGDB- -
i Appli- | Model SGMG- | 03A[] | 06A0 | 09AD | 12A0 | 20A0] | 30A0 44AB 60ALCIB
cable ] B B B B B B
Servo- |Motor 0.3 0.6 0.9 1.2 2.0 3.0 44 6.0
motor | Capacity (kW)
Rated/Max. 1600,/ 2000 t/min
Motor Speed
Applicable Standard: Incremental encoder at 8192 P/R
Encoder
Allowable 36.2 69.5 103 159 230 338 445 025
Load Inertia* {513) (984) | {1459) | (2252) | {3257) | (4786} (6302) (8851}
{kg-m2x 10-%
{oz-in-s2 x10-%

Continuous Output 30 5.7 7.6 11.6 18.5 24.8 329 46.9
Current A (rms)
Maximum Output 7.3 139 16.6 28 42 56 84 110
Current A (rms}
SGMG SERVOPACK Model O5AN | 10AN | 15AN | 20AN | 30AN | 50AN | 60AN | 75AN | 1AAN | 1EAN
Series SGDB-
Appli- |Meodel SGMG- | 05A0 | 09ADO | 13A0] | 20A0 | 30A0 | 44AD | 55A0 | 75A0 | 1AADQ | IEAD
: cable A A A A A A A A A A
Servo- {Motor 045 | 085 { 13 1.8 | 29 | 44 | 55 75 11 15
.; motor | Capacity (kW)
:i Rated/Max. 1500,7°3000 rfmin 150042000 rfmin
' Motor Speed
Applicable Standard; Incremental encoder at 8192 P/R
Encoder :
Allowable 36.2 9.5 103 159 230 338 445 0625 1405 1573
Load Inertia* (513) (984) | (1459) | (2252) | (3257) | (4786) | (6302) | {8851) { (19896) | (22304
J
{kg-m2x10-%)
{oz-in-52 X 10-9%)

Continuous Qutput 38 7.1 10.7 lo.7 | 238 [ 328 | 421 54.7 58.6 78.6
Current A (rms)
Maximum Qutput Cur- 11 17 28 42 56 84 110 130 140 170

rent A (rms)




Ratings and Characteristics

2.7.1 Standard Combinations

SGMD SERVOPACK Model 30AN S50AN
Series SGDB-
Appli- | Model SGMD- 22A0]A 32A04A 40A00A
cable | Motor 2.2 3.2 4.0
Servo- | Capacity (kW)
motor | pated/Max. 200073000 /min
Motor Speed
Applicable Standard: Absolute encoder at 1024 P/R
Encoder
Allowable 255 343 431
Load Inertia* (3611) (4857) {6103}
Jo
{kg-m2x10-%)
(oz-in-52 x10-3) _
Continuous Cutput - 157 209 228
GCurrent A (rms} .
Maximum OQutput Cur- 54 - 73 77
rent A (rms)

* The allowable load inertia is five times the SGMG and SGMD Servomotor’s moment of inertia.
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2.7 Combined Specifications

SERVCPACK Model SGDE- 10AN 15AN 20AN 30AN 50AN
Appli- | Model SGMS- 1040A 15A0A 20A0A 30a0A 40A0A S0AOA
cable  I'motor Capacity 1.0 1.5 2.0 3.0 4.0 5.0
Servo- (kW)
motor

} Rated/Max. Motor 3000,74500 r/min

Speed

Applicable Encoder Standard: Incremental encoder at 4096 F/R

Allowable Load 8.7 12.4 (176} 16.0 (227 35.0 (496) 48.0 (680) 62.0 (878}

Inertia* J (123)

(kg -m2x10-%)

{oz:In-s2x10-%)
Continuous Qutput Current 5.7 9.5 124 1838 24.3 282
A (rms)
Maximum Output Current A 17 28 42 56 77 84
{rms)

SERVOPACK Model SGDB- 15AN
Appli- | Model SGMP- 15A0
cable [ motor Capacity 1.5
Servo- (kW)
motor

Rated/Max. Motor 3000, 4500 r/min

Speed

Applicable Encoder

Standard; Incremental encoder at 2048 P/R

Allowable Load 202
Inertia* J_ {286)
(kg-m2x10-4)
{oz-in-s2x10-9)
Continuous Output Current 7.5
A {rms)
Maximum Qutput Current A 23.0

(rms)

* The allowable load inertia is five times the SGMG and SGMD Servomotor’s moment of inertia.
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Ratings and Characteristics

2.7.2 Peripheral Device Combinations

2.7.2 Peripheral Device Combinations

Table 2.8 Peripheral Device Combinations

SERVOPACK Applicable Power Supply MCCB or Applicable | Recommended Power ON/
Model Servomotor Capacity per | Fuse Power Noise Filter Nolse Filter3 | OFF Contactor
Model . SERVOPACK Suppl {Reference :
"1 {kVA} Capacity'2 (A) Filter
Structure} .
SGDB-05AN SGMG-03AB 0.65 5 (Applicable) LF-310 (10 A) HI-15E5 (30 A}
SGMG-05AJA I.1 EOMAS Qi
SGMP-044 '
SGM-04A
SGDB-10AN SGMG-06ALIB 1.5 8 LE-315 (15 A}
SGMG-09A0]A 2.0 '
SGMG-0%A[B
SGMS-10ALA
SGMP-08A
SGM-08A
SGDB-15AN SGMG-13AE]A 2.5 10
SGMG-12A[B
SGMS-15A0A
SGMP-15A .
SGDB-20AN SGMG-20A00A 4.0 12 {Not applicable) | LF-320 (20 A) HE-18E (35 A)
SGMG-20AIB '
SGMS-20A0A m—o
SGDB-30AN SGMG-30ALJA 5.0 18 LE-330 (30 A)
SGMG-30ALIB
SGMS-30A00A
SGMD-22A0A
SGDB-50AN SGMD-32A0A 7.0 24 LE-340 (40 A)
SGMG-44A0A
SGMG-44AB
SGMS-40A0A
SGMD-40AJA 7.5 28 HI-25E (50 A)
SGMS-50A0A
SGDB-60AN SGMG-35A0A 12.5 32 LF-350 (50 A)
SGMG-60AJA
SGDB-75AN SGMG-75A 15.0 4] LF-360 (60 A) HI-30E (65 A)
SGDB-1AAN SGMG-1AA 19.0 60 LF-380K (80 A) | HI-35E (65 A}
SGDB-1EAN SGMG-1EA 30.0 30 FN258-100 HE-50E (100 A)

* 1. Values for the rated load

% 2. Shut off characteristics {at 25°C); 200%: 2 s min., 700%: 0.01 s min.
* 3. A Tokin Corp. noise filter or a SCHAFFNER noise filter (FN258-100) is recommended. Tokin Cotp. noise fil-

ters are available from Yaskawa Control Co,.




Servodrive Characteristics

This chapter provides information on the characteristics of SERVOPACKS

and Servomotors.

3.1 Overload Characteristics ................... 3-2
3.2 Starting and Stopping Time ................ 3-3
3.3 Aliowable Repeatability .................... 3-4
3.3.1 Allowable Repeatabifity as Limited by the
Servomotor . ... e 34
3.4 Large-amplitude Frequency Characteristics .. 3-6
3.5 Mechanical Characteristics ................. 3-7
3.5.1 Mechanical Strength . ........................ 3-7
3.5.2 Allowable Radial and ThrustLoad ............. 3-7
3.5.3 Mechanical Tolerances . ...............covnnn. 3-8
3.5.4 Direction of Motor Rotation ................... 3-8
3.5.5 Impact Resistance .......................... 3-8
3.5.6 VibrationResistance ......................... 3-9
3.6.7 VibrationClass ..............c.iiniinienann, 3-9
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Servodrive Characteristics

3.1 Overload Characteristics

The SERVOPACK has a built-in overload protective function to protect the SERVOPACK and Ser-

vomotor from overload. Allowable power for the SERVOPACK is therefore limited by the overload
protective function as shown in Fig. 3.1.

The overload detection level quoted under hot start conditions at a motor ambient temperature of
40°C cannot be modified.

10000

Qperating time (s)"""J

10

1

Rated A Rated currenthairline + hairlineMaximum current  Maximum
PProx. L
current 2 current

Motor current

Figure 3,1 Overload Characteristics
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3.2 Starting and Stopping Time

3.2 Starting and Stopping Time

The motor starting (tr) and stopping time (tf) with a constant load are calculated using the following

equations. Motor viscous torque and friction torque have been ignored.

NelJye + 7))

Starting time: tr = 104.7 X Kt - Ifa—p) [rms]
o Nty + ) o
Stopping time: ff = 104.7 X 2= Ia + 8) Lms]

Ng: Rated motor speed (r/min)

Jm:  Motor moment of inertia (kg/m?2)...(GD2p/4)

Ji:  Load converted to shaft moment of inertia (kglmz)...(GDiLM)

Tpnm: Maximum instantanecus motor torque obtained in combination with SERVOPACK (N+m)
Ty: Load torque (N-m)

To convert the motor current value into an equivalent torque value, use the following formula:

Motor torque constant X motor current value (effective value)

3
Motor torque T - - Z*’ =

-
|. tr ' tf If " Time

v

Motor speed Time

Figure 3.2 Notor Torque — Motor Speed Timing Chart
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Servedrive Characteristics

3.3.1 Allowable Repeatability as Limited by the Servomotor

3.3 Allowable Repeatability

Running and stopping repeatability are limited by the Servomotor.

3.3.1 Allowabie Repeatability as Limited by the Servomotor

Running and stopping repeatability vary with motor conditions, such as the load conditions and |
running time. A typical example is given below (See 3.2 “Starting and Stopping Time” for de-
tails en symbols.).

H With Motor Idling or Stopped

The most common example is the operating cycle shown in Fig. 3.3 where rms frequency for
motor armature current is lower than the rated motor current. If we assume that T is the operating

cycle, then the range for T will satisfy the following equation.

Ip? (tr + tf) + Iy 2is

g2
" Ip: Motor rated current (A)

T

(s)

o = Ip/lp: Acceleration/deceleration current coefficient

[fp: Acceleration/deceleration current (acceleration/deceleration current o. times larger than mo-
tor rated current) (A)]

B = Iy /Ig: Load current coefficient

[£1.: Current equivalent to koad torque (load current 3 times larger than motor rated current) (A)]

Find ip, tr, and tf that satisfy the equation above when cycle time (T) is already known.

J e
o, L]
II}k 3
Motor current e w Time
I tr _JI i | & ' !
e n f
- -
! I | I i
' ] |
| S| |
/ S |
Motor speed ] Time

Figure 3.3 Motor Current — Motor Speed Timing Chart

H With Motor Stopped without Idling Except during Acceleration or
Deceleration

The timing chart for motor armature current and motor speed is shown in Fig. 3.4. If we assume
that allowable repeatability is », then n can be found using the equation given below.

= — T2 g - Bad (6
n = 2865 % Nl T JL)(l/a B*/a®) [times per minute]
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3.3 Allowable Repeatability

Iy ZxBI-k
—1--—-—
flza[k

e o — —

Motor current * 1 m=  Time

i

! I

! [

i

| I
| + | I 1

! [ 7 | )
[ o] I
' N\ [ |

Figure 3.4 Motor Current - Motor Speed Timing Chart

Motor speed Time

M With Motor Constantly Cycling through Acceleration, Idling, and

Deceleration without Stopping

The timing chart for motor armature current and motor speed is shown in Fig 3.5. If we assume
that allowable repeatability is k (times per minute}, then # can be found using the equation given

below.
T,
n = 286.5 X ——2——(1/a — B*/a) [tmes per minute
w uy
T o ]
Motor current | T l ’ } = Time
s :
I ] . |
| | | 1 ) |
| . |
e |
Metor speed | Time

Figure 3.5 WMotor Current - Motor Speed Timing Chart
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Servodrive Characteristics

3.4 Large-amplitude Frequency Characteristics

When looking at frequency characteristics with a SERVOPACK and Motor combination, the motor
speed amplitude is limited by the peak current through the SERVOPACK. The relationship between
motor speed (N) and frequency (f) is expressed using the equation given below,

a'TR

N =152 x ——E_
U + Jf

[#/min]

VAAVARVEE S
o S

Figure 3.6 Motor Current - Motor Speed Timing Chart
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3.5 Mechanical Characteristics

3.5 Mechanical Characteristics

3.5.1 Mechanical Strength

An AC Servomotor can withstand instantaneous peak torque on the output shaft of up to 300%
of the motor rating.

3.5.2 Allowable Radial and Thrust Ldad

The output shaft allowable loads of AC Servaomotors are shown below.

Use mechanical designs where thrust and radial loads do not exceed the values below during mo-

tor operation.

-

Table 3.1 Atlowable Radial Load, Allowable Thrust Load for SGM Servomotors

Servomotor Type | Allowable Allowable LR Reference Diagram
Radial Load | Thrust Load | [mm {in)]
Fr [N{Ib}] Fs [N(lb]

SGMG-05A0A 490 (110) 08 (22) 58 (2.28)
-09A0A 490 (110) 98 (22)
~13A0A 686 (154) 343N
-20A0A 1176 (265) | 49011 79 (3.11).
-30ALIA 1470 (331 490 (110)

-44A0A 470 (331) 490 (110)
-55A0A 1764 {397) 588 (132) 113 (44.49)
-75A0A 1764 (357) 588 (132)
-1AADOA 1764 (397) 588 (132) 116 (4.57)
-1EADA 4998 (1125) 2156 (485)

SGMG-03A0B 490 (110) 93 (22) 58 (2.28) R
-06A08B 490 (110) 98 (22) . ’¢—>|
-09A0B 686 (154) 34377 1. &
-12A0B 1176 (265) 490G {110y 79 (3.11) (— e
-20A0B 1470 (331) 490 (110} ) e
-30ACB 1470 (331) 490 (110 Q_
-44A0B 1764 (397) 588 (132) 113 (44.49) -
-60A0B 1764 (397) 588 (132}

SGMS-10A 686 (154) 196 (44) [ 45Q1.77)

-15A 686 (154) 196 (44)
-20A 686 (154) 196 {44)
-30A 980 (221) 382 (88) 63 (2.48)
-44A 1176 (265) 392 (88)
-50A 1176 (265} 392 (88)

SGMD-22A 1176 (265} 490 (110). 55 2.1
-32A 1176 (265) 490 (110)

-40A 1176 (265} 490 (110) 65 (2.56)

SGMP-15A 490 (110) 147 (33) 35(1.38)
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Servadrive Characleristics

3.5.5 Impact Resistance

Note Radial and thrust load limit value are the sum of the loads generated by the motor
lorque and external loads applied to the shaft. ) '

3.5.3 Mechanical Tolerances

Tolerances for AC Servomotor output shaft and installation are shown in Table 3.2.

Table 3.2 Mechanical Tolerances

Tolerance (T.L.R.) ' Reference Diagram

Perpendicularity between the flange 0.04 mm
face and output shaft @ (0.0016 in) l‘@ ©
Mating concentricity of flange O.D.  0.04 mm | =

(0.0016 in) : l.
®
Run-out at the end of the shaft . 0.02 mm

. {0.0008 in)

0.04 mm
(0.0016 in)

Note T.I.R. = Total Indicator Reading
3.5.4 Direction of Motor Rotation

AC Servomotor rotation when a positive direction instruction (and direction instruction) is input
is counterclockwise as viewed from the load end of the shaft.

Forward rotation
Figure 3.7 Direction of Rotation for Positive Direction Instruction Input

3.5.5 Impact Resistance
Mount the servomotor with the axis horizontal. The servomotor must withstand the following
vertical impacts.

® Impact Acceleration: 490 m/s? (50 G)
® Number of Impacts: 2
(SGMP-15A)

® Impact Acceleration: 98 m/sZ (10 G)
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4.5 Mechanical Characteristics

® Number of Impacts: 2
Since a precision detector is attached to the shaft at the end opposite the load end, do not subject

the shaft to direct impact as this may damage the encoder.

Vertical

1

ad— |
J Horizontal shaft

Figure 3.8 Impact Measurement

3.5.6 Vibration Resistance

The Servomotor will withstand a vibration acceleration of 24.5 m/s? (2.5 G) in the vertical, trans-
verse, and longitudinal directions (See Fig. 3.9) when the axis of the Servomotor is mounted hor-

izontaily.

Longitudinal
e

Vertical t

Horizontal shaft

Transverse -F
N l}

Figure 3.9 Vibration Resistance Measurement

3.5.7 Vibration Class

The vibration class of the AC Servomotor is 15 [im or below at the rated speed (See Fig. 3. 10},

Vibration measurement

position T,
T-—-——:
N—

J

Figure 3.10 Vibration Measurement

SGM[] Servomotors have a precision encoder on the end of the shaft opposite the load. Do not
apply shock directly to the shaft; direct shock can damage this encoder.
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Configuration and Connections

This chapter provides information on the configuration and connections of

Servodrives.

4.1 Internal Connection Diagram ...............
411 0.5kWto1.5kW Servodrives _................
412 20kWto 3.0 KW Servodrives .................
413 5.0KkW Servodrive ........ ..o iii i
41.4 6.0KWto 150 kW Servodrives ................
4.2 Name and Description of Main Circuit Terminals
4.3 Appiicable Receptacles ....................
4.3.1 1CN Connectorfor /O Signals ................
4.3.2 2CN Connectorfor Encoder ..................
4.3.3 4CN Connector for MECHATROLINK
Communication .............coveicinnianes
4.4 Connecting an Incremental Encoder ........ .
441 Typical Example ........... ...
4.4.2 1CN I/O Connector Terminals .................
4.5 Connecting an Absolute Encoder ...........
4.5.1 Typical Example ...........cciiiivinnnnen.
4.5.2 1CN [/O Connector Terminals .................
4.6 Output Circuits ... ... ... iiiiiiiiaann,
4.7 Connector Terminal Block Converter Unit for
1 1
471 Application ........ ... i
4.7.2 Connection Specifications ....................

4.7.3 Cable Specifications Accessory (for Connector
Terminal Block Converter Unit) .. ............
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4-3
4-3
4-4
4-5
4-6
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4-7
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420
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Configuration and Connections

4.8 2CN Encoder Connector Terminals .......... 4-22
4.8.1 2CN Terminal Layout ........................ 4.22
4.8.2 ApplicableCables ................coinnns. v 423
4.8.3 2CN Connection Method ..................... 4 -24

4.9 4CN Connectors for MECHATROLINK
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4.9.1 4CN Terminal Layout ................c.oo..e. 4-26
4.9.2 4CN Connection Method . ...... e, 4-28



4.1 Internal Connection Diagram

4.1 Internal Connection Diagram

4.1.1 0.5 kW to 1.5 kW Servodrives

Thres-phass 200 to 230 VA,
(50760 Hz)

]

by, P&
'apws(saqgl_“ ) = [

—— | CCUIIAA I

= 1MC [ BA1 BA3
____; g 32%__ :"
I = F 3
! BAz B7cacs |

a2
El
7

2]
ISR iyt S

Servomotor

— it

T |

r==
L

baa=d

{5Ry}

SURHES50T

Dpan circuil with
Serye alamm

MECHATROLINK

communication

For /0 signals

i ~1 *=13 oo ! ‘_1
| * | conversion T+ £5V | ASIC
' ~T_ 1L :I: tiz2v {PWM control, sle.}
| T PGSV
4PWB (SGDB } Vetige : |
R M
Optional circuit ' 13V I
+ board {unmounied) ':.1 . & ” Lol
. v ' CPU
b (Position and speed
LJ Sialon addrest sbechany caleulalion eto.)
1| Anskog voma
1 CHWEIEIN [15W)
L (GCN} : 0N —_‘_‘_&'—_ 1PWE
R _I._._r_L],_. e e T e s
{Analog monitor output) tFor test)
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Configuration and Connections

4.1.2 2.0 kW to 3.0 KW Servodrives

4.1.2 2.0 kW to 3.0 kW Servodrives

Three-phase 200 10 230 VACH ¥, B
50460 H . ) : : . )
( L :L l L = |E] " 2.0 KW with-
190 p( ' oul FANZ
| 3PWB (SGDR —
onie K Servomolor
i CULUT 2AA
red liar ' —_——
= 1MC |n BA1 BA3 1 ] 4
: = == N 1
Ll f £ N v
! PA2 Korcacs N‘l AL &Y

Bace driver and avarcierent

rleciion isglator

= G
ol =

H B3 IAA) - I Encadar
Ir ~ T+ joome !
| t = | T ; ~+5V | ASIC
LA i +iz Vv {PWM conirol, ele.) I
el PG5V : :
: v APWB (SGDB ] Voltege ; b
| : -CDAA lokon ) | e MECHATROLINK
Pawtt  pomer Qphonal ccuil " +5 Y T T communication
Supply Supply board funmounted) : L
OFF oM IMC H i Aa A
5o il oV CPU
1MC . i {Position and spssd .
. Surge | L-: m@mmnm s caloulalion eic.) For 140 signals
r2=1 suppressar, | analogeniget——
[ _ H I convaislon m W
(5Ry} Open circul wath R i 3CN
Servo alam P il SRV T phistinien i ——

{Analog monitor output) {For test)



4.1 Internal Connection Diagram

4.1.3 5.0 kW Servodrive

Thrse-phase 20010 230 VACY &, 8
(50/60 Hz) ] : : : ) Hi ’ [ THS1 FANT_FANZ FWE‘
4 6) ) %p Ayl f_'-i
. i q ! — pm/pma/maL
Line Iier | 1 : 01(‘ 4
]
= M
T AR R e o oo 10T
I - 5 ‘il & - VI
T = F 3 :
] 1 W=
— Az Jedcs ¢ y ; TR 1
! - y
o] )
: @ T L 4 Basect'ma]«a-l\dmmm
= - Vol aclion Jsolalon
: . Vdlsgs ] dulmglicn
celeclian igo- iy isolalor
%N ' L. e . .
1 1
h ~| ¥ J. DCAOC ) Il
Tt 2 I * * | canversion—— 26 ¥ H ASIC
11 - 1T —— {2V {PWM contral, ete.]
bl PGSV
: ' e Voltage 1 .
: [ . - . e 4CN | | MECHATROLINK
: : Powsr  pawsr I T communication
Sl Supply L.
OFF 0N 4ja0s
5 * cPU
ME ' [POWER) (ALAAH] {Pasition a_ndsgeed 1CH
. Surge —Mamm caleulation atc.} For W0 signals
r= supprassor
&= =4 Opan circuit with TPWB[ @i
(5Ry) oo 3CN [ seon

{Analoy monitor oulput}  (For test)
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Configuration and Connections

4.1.4 6.0kWtc 15.0

kW Servodrives

4.1.4 6.0 kW to 15.0 kW Servodrives

Thres-phase 200 lo 230 VAC P,

Flegeneratlve resisior [opiionat)

Servomolor

(eofeo ) i I THST FAN1 1
bbby i Ryl f_z_,;"i oo mLiﬂ X—Q 1
i B [ FurfAs | ! r L7PM2/PMB 5 __I
Lim.alilet | F i b ) 12y -
- IMC |g BAt BAD N N ,.+U
s == LT ot ==Y Z v
. s - T
% % 'z ; i Wl
o s V| [, ik =
o : e\
= @ - H | = Baaecﬁiuei;:'r::'vorwnm ‘
rage rolaclion
- = EeHE
#{ inolasor '_ ] y,
j\i P + [atlnlsd k-
e e e . 3 [P35 e ST o =
T < = - +Ei2v (PWM control, etc.}
Rl . ——rpasv
; = Vollage
|_ e m - - l [~
=E = Sl e
. L
EE e e | S, L I
For] i oY CPU
1MC g il (Posgitlon and spesd
- urae i i Shlon sdiusssolcton calculation etc.)
_.r_o w ! T | Ansiog votage -
: | somvarsion
(SR\:} Cpen giguit with I_ {6CN) ! 1PWE
. —l. .

Servoglarm L, o=t

{Analog manitor cukpUt) (For lest)
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4.2 Name and Description of Main Circuit Terminals

4.2 Name and Description of Main Circuit Terminals

Table 4.1 Name and Description of Main Circuit Terminals
Terminal Signal Name Description -
Main circuit power supply input ' +10
R, 5T ) Three-phase 200 to 230 VAC %, 50/60 Hz
terminal -15
UvV,Ww Motor terminal Connects to the Servormotor.
Control ly input
r,t Onirol powet supply thpu Single-phase 200 to 230 VAC 12 %, 50/60 Hz
terminal -15
@ x2 Ground terminal Connects to ground (for grounding the power supply and Servomotor).
P B Regenerative resistor unit SERVOPACK with 5 kW or less capacity (external connection is usuaily not
’ terminal needed.)
PLB Rege.neratl ve resistor umt SERVOPACKS with 6 KW or higher capacity
terminal
N Main circuit negative terminal | External connection is usualiy not needed,

Note SERVOPACKS with 5 kW or less capacity do not have a P1 terminal.

4.3 Applicable Receptacles

4.3.1 1CN Connector for I/O Signals

Table 4.2 Specifications for Applicable SERVOPACK VO Signal Receptacles

Specifications for
SERVOPACK Connector

Applicable Receptacle Model

Solder

Case Manufacturer

10226-52A2]1L
(Product of SUMITOMO 3M Co.,
Ltd.}, 26 pin right angle

10126-3000VE

10326-52A0-008 SUMITOMO 3M Co., Ltd.

4.3.2 2CN Connector for Encoder

Table 4.3 Applicable Receptacle and Cable Specifications

Specifications for

Applicable Receptacle Model

Cable Specifications

SERVOPACK (see note}
Connector Solder Case Manufacturer
10220-52A2JL (Product of | 10120-3000VE 10320-52A0-008 SUMITOMO 3M Co., See 9.3 "Cables”.

SUMITOMO 3M Co.,Ltd.),
20 pin right angle

Ltd.

Note This cable is available from Yaskawa. Refer to 9.3 “Cables” for more details on cables.



Configuration and Connections

4.3.3 4CN Connector for MECHATROLINK Communication

4.3.3 4CN Connector for MECHATROLINK Communication

Table 4.4 Applicable Receptacle

Specifications for
SERVOPACK Connector

Applicable Receptacle Mode!

Solder

Case

Manufacturer

MR-8RMD2 (Product of Honda
Tsushin Indusicy Co., Ltd.), 8-pin
right angle

MR-8F

MR-SL

Honda Tsushin Industry Co., Lid.
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4.4 Connecting an Incremental Encoder

4.4 Connecting an Incremental Encoder

4.4.1 Typical Example

Three-phasa 200 to 230 VAC
f:g %, 50/60 Hz

81T}
TMCCB - o» £-9  Noise filter eliminates extemal noise.

gige i
" | Alarm processing |

For power supply OPEN/CLOSED

. Atlach a surge suppressor to the
1MC 1Ry SUP magnetic contactor and releys.

SERVOPACK -

Must be grof SGDB-DCON

{Less than 100 £2)|

Servomotor
egen-era| gF1 )
(Tt o conere =0
B
_ s]lp [ECN1 G\g
From previous MECHATROLINK station { o
&H 1 1
{ - E Ten_‘n'nal Must be grounded.
To next MEGHATROLINK station B sﬁ register {Less than 160 &2 )
1200
; F
End of last station _G, v

b

Cormectly terminale the end of the shizlded cable.

T s
;mﬁ (=0
k

Extemal laich signal

2ero pont relum deceleration LS OV
Reverse drive prohibiled when N-LS is open
Forward drive prohibiled when P-L5 is open

- s |
P s—=EXT 10 17 A =.‘-tfb xlarnal latch signal

1
o Zero point relurn deceleration LS
drive prohibited

x
8 ;E-'Kf’ Ri
(LEE:F-' Forward drive prohibiled

30VDC
50 mA max.

1Ry lums OFF with Servo alarm

2Ry tums OFF wilh Servo ready

Cutput capacity (Mote 1}

Maximum operating voltags: 30 YOG
1 Maximum gperating currenl: 50 mA )

FG ,;6_1

Note 1. Maximum capacity of each output circuit is 30 YDC and 50 mA,

2. Signal output line __F represents twisted-pair wires.

3. The 24 VDC power supply (1/O power supply) must be supplied by the user.
4. The power supply must be ON while the servo alarm {1Ry) remains OFF titl the communication connection {CONNECT cormmand)
is completed after the control power is turned ON.
5. SERVOPACK model SGDB-60 1o -1E require a regenerative resistor {externally mounted option).
Figure 4.1 Example: SGDB-[JCJON SERVOPACK Connection to Motor and
Peripheral Device
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Configuration and Connections

4.4.2 1CN /G Connector Terminals

4.4,2 1CN 1/O Connector Terminals

M Terminal Layout

Table 4.5 1CN Terminal Layout

2 q G -] 10 12
SGE-BK SG-ALM +24 VN N-OT EXT -
Signal ground Signal ground 1C power Reverse diive External laich -
for braks cul lor servo alarm supply input prohbited ihput | signal inpul
1 3 5 7 a " 13
1BK ALM - P-OT . DEC - -
Erake interlock Servo alarm - _ Forward drive Zerg point retum de- _ _
signal oulput oulput prohitilted input celerallon LS inpul
15 17 19 21 22 25
14 16 18 0 . 22 24 2
- - - - - - ! FG
_ _ _ _ _ Frame
ground

Neote 1.Do not connect any terminals marked with “-7. .
2. Do not use vacant pins for relay or other purpeoses.



4.4 Connecting an Incremental Encoder

Forwzrd drive prohibited
( Farward overtravel OFF
al overtravel.

Reverse drive prohibited
( Reverse overravel OFF
al overlravel.

I/0 Signal Connections and External Signal Processing

+24V

ov

Zaro poinl ralum decelaralion LS

{ON when above LS}

Exlemal latch LS (signal)
{ON when latched)

Alarm output
(OFF with alarm)

Brake interlock output
{ON willy sarvo ready)

+24V

= Forward drive probibited

—# Raversa drive prohibited

“—* Zara poinl relurn decelsralion LS ON

— Exlgmnai latch slgnal ON

- S8rvo alam

«+— Braks Intericck

SERAVOPACK
(SGDB-DOON} _
1
}
6 3.3kQ [
oo poor_| lo— §E¥=
P-LS 7 Approx. 7 mA 4 v
N-OT_ | [e— ﬂﬂ:’-ﬁ:
N-LS 8 ﬁv
L w | oihe=
DEC-LS 9 ﬁv
o a-l: A -— 6;}::
EXT~LS 10 v
Ai"""_l ALM
{ ALM-SG 3 =
b T+
oo -
T Bk-sa 1] AR:=1
2
1
}

.|}.l 8

Note 1. The capacity of each output circuit is below 50 mA and 30 VDC.
2. The 24 VDC power (IO power) supply must be supplied by the user,

Figure 4.2

1CN /O Signal Connection and External Signal Processing

FG



Configuration and Connections

4.4.2 1CN /O Connector Terminals

B Input Signals and Their Application
Table 4.6 Input Signals
Signal 1CN Pin No. Description
Name
N-QOT g [Reverse drive prohibited | Connect to the appropriate forward or reverse limit switch signal
{Reverse overtravel) for linear or other types of drive. The signals are CLOSED during
p-oT 7 normal tion and are OPEN when the limit switch is operated
Forward drive prohibited & operatio P '
{Forward overtravel} These functions can be canceled with user constant (Cn-0001 bits 2
and 3). Always N-OT or Always P-OT can also be set.
+24V IN 6 24V This is the power supply input for pins 7, 8, 9, and 10 of 1CN (I/0),
The user must provide the 24 VDC (50 mA min.) power supply.
The 12 V power supply can also be used.
DEC g Zero point return This signal is the deceleration LS input when the motor returns to
deceleration LS the zero point. The signal is CLOSED on the LS.
The polarity can be reserved with a user constant (Cn-0014, bit 12},
If it is reserved, the signal will be OPEN on the LS.
EXT 10 External latch signal This signal is the latch signal input for external signal. External

signal will be laiched when this signal is CLOSED.

Input Circuits

There are four types of input signals: Forward/reverse drive (overtravel) prohibited, zero point
return deceleration LS, and external latch signal. They comprise the input circuits that use the
24 ¥V power supply (see Fl fgure 4.3). The 12 V power supply can be used instead, but the power
supply is represented as “24 V” in the following descriptions. (The 12 V power supply provides
only half the current of the 24 V power supply.) See Figure 4.1 for an example of connections.

The user must provide the 24 V power supply: 24 VDC £1 V, 50 mA min. (about 7 mA per cir-
cuit). : '

+24 ¥

-t l Optocoupler
[
1

E=
f T ~— 7mA
oV approx.

Figure 4.3 I[nput Cireuit Configuration

P-OT and N-OT: Forward and Reverse Drive Prohibited

These inputs are used to stop the motor from forward running (counterclockwise viewed from
the load coupling side) or reverse running. If drive prohibited is not used, connect 1CN pins 7
and 8 to the external 24 V power supply, or invalidate function by setting user constant Cn-0001
bit 2, 3. '

When overtravel is operated, the speed is set to zero in the internal circuit for emergency stop.
When the motor stops, set the clamp to zero. (The motor can also be stopped using user constant
Cn-0001, bits 8 and 9.)



4.4 Connecting an Incremental Encoder

Zero Point Return Deceleration LS (DEC)

The motor decelerates from the zero point return feed speed to zero point return approach speed
1 (Cn—0022) when the signal level changes from high to low during the zero point return opera-
tion. When this signal level goes from low to high, the motor moves from the first phase C pulse
position to the position set by Cn-0028 (final travel distance) at zero point return approach speed
2 {Cn—0023) . Then, the motor stops. Refer to the MECHATROLINK Servo Command Manual
for details.

The deceleration LS requires that the low (closed) interval be at least 4 ms. If the interval is too
short, reduce the feed speed.

€ High | Low

e -

4 ms min.

External Latch Signal (EXT)

The external latch signal is used as a latch input signal for latch command or external positioning
command, Refer to the MECHATROLINK Servo Command Manual for details.

Latching occurs at the falling edge when the signal level changes from high to low. Make sure
that the low signal level (closed) interval is at least 500 pis.

High Low

—

500 ps min.

B Output Signals and Their Application

Table 4.7 Output Signals

Signal 1CN pin No. ' Description
Name
ALM Servo Alarm Turns OFF when an error is detected. Stays OFF until communica-
tion connection compietes (CONNECT command) when the power
is ON.
See 3.4.2 “Error Detection Function” for further details.
BK Brake Interlock Output | Outputs the timing signal for the holding brake signal.




Configuration and Connections

4.5.1 Typical Example

4.5 Connecting an Absolute Encoder

4.5.1 Typical Example

Three-phase 200 to 230 vAG 18 %,

50/60 Hz
1mcca ', 50T

7 Naise filter eliminates extenal nokss.
Nolsé filler, :

| Aamn processing |

[— For power supply OPENFCLOSED
- Attach a surge supgressor to the

1Ry SUP magnetic conlactor and relays.
] SGDE-CIO0ON
eoeda. SERVOPACK
1
{Less than 100 £
Servomolor
m I8!
Reganarativ ] U
[ | Resistor Uni g | 89KWmin. v
. s [3CH] bid
From gravious { 3 (]
MECHATAOLINK station 3 . Y i i
> Terminal Must b dod
resistor ust be grondad.
To net MECHATROLINK { : 5 (Loss than 1po
shalion 120
Absolute
End of last station  —Fo e | encoder
oy W .
124V 6 K Carreetly lerminate the and
124y L i of tha shigldad cable.
External latch signal 10| 7ma =‘-KF" External faleh signal

Zero pain| relurn deceleration LS
Feverse drive prohibited when N-LS is open

3!:“:F“' Reverse drive prohlbned

Forward drive prohibiled when P-LS is open

1—_:'_3:‘1‘_,:- Forward drive prohibited

30 VDG
50 mA max.
+24Y 1 Fty ALM 3 -
1Ry tums OFF with Servo alarm Li-SG4 ! % S ﬂd—- Servo alam |
. . W ﬁ( 1 _
2Ry ums OFF wilh sarvo ready 12_@% Brake Interlock|
BK-5 :
BAT 14 Cutput capacity (Mote 1)
3.210 4.5 ¥ backup battery _t { | = JS Maximum eparating vollage: 30 YO :
BATO Maximum operaling current: 50 mA

FG

26

Note 1. Maximum capacity of each output circuit is 50 mA and 30 VDC.

2. Signal output line :E represents twisted-pair wires.

3. The 24 VDC power (I/0 power) supply must be supplied by the user.
4, The power supply must be ON while the servo alarm (1Ry) remains OFF till the communication connection (CONNECT command)

is completed after the control power is turned ON.

1
f’ Zero poini refurn deceleration LS

5. SERVOPACK model SGDB-60 to -1E require a regenerative resistor (externally mounted option).
Figure 4.4 Example: SGDB-OC1CIN SERVOPACK Connection to Motorand Periph-

eral Device
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4.5 Connecting an Absolute Encoder

4.5.2 1CN /0O Connector Terminals

B Terminal Layout

Table 4.8 1CN Terminal Layout

2 4 1 -] 10 12
BK-5G ALM-SG +24 Y IN M-OT EXT -
Signal ground | Signal ground VO power Reverse drive Exiernal latch _
for brake out tor serve alarm supply input prohiblled irput signal inpul
1 3 5 7 2 1 13
BK ALM - P-OT BEC - -
Brake interlock Serve alarm B Forward drive Zero polnl relum de- _
signal output DUPLL prohibited hpul celaration LS input
15 17 19 21 23 25
BAT O - - - - » -
Batiery input _ - _ . _
14 16 18 20 22 24 26
BAT - - - - - FG
Frame
Battery input (+) - - - - - ground

Note 1.Do not connect any terminals marked with “-”,

2. Do not use vacant pins for relay or other purposes.



Configuration and Connections

4.5.2 1CN 110 Connector Terminats

B /0 Signal Connections and External Signal Processing

SERVOPACK
(SGDB-LILITINY

24V 6| 83kQ i
f,?;:”\f;?ddﬁ;ﬁ;ﬂg':bﬂed P-0OT I -— [{] * *:: —* Forward drivs prohibited !
OFF |
at avefrlraval) ov P_LS 7 Approx 7 mA 5 v
N-OT ) - a oy | — Feverse drive prohibited
Raverse drive prohibitad —Q -
{Reverse overtrave! N—LS - 7 I
OFF at overtravel) ﬁ
DEC DE?*—_—: —=+ Zerg painl return deceleration LS ON
Zero point relumn decsleration LS —3 & = ore pem R srreten
{ON when on LS) DEC-LS 9 v
g )
Extornal lalch LS 55 EXT — ﬁl * * = —* Exdemal latch signal ON
{ON when latched) EXT-LS 10 v

ALM
+2qv  ARM ALM o

e [ Abse T 3 T [ oo |

oV 4 -
Egake intesrlock outpul} _‘_Evf_l]f BK I .
{ON with Servo ready 1 -—— .

BK-S8G i _;[._ #— Brake inlariock
2 . 3
BAT !
+ 14 26
3310 45V Backup batlery  — % IF' [ LyFG
15 -

BATO |

Note 1. Maximum capacity of each output circuit is 50 mA and 3¢ VDC.

2. The 24 VDC power (/O power) supply must be supplied by the user.

3. Signal input wire [p represents twisted-pair wires.

Figl.ire 4.5 1CN /0 Signal Connection and External Signal Processing
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4.5 Connecling an Absolute Encoder

B Input Signals and Their Application

Table 4.8  Input Signals

Signal 1CN Pin No. Description

Name
N-OT 8 " | Reverse drive prohibited | Connect to the appropriate forward or reverse limit switch signal
P-OT 7 {Reverse overtravel) for linear or other types of drive. The signals are CLOSED during

. - l i h imit switch i .
Forward drive prohibited normal operation and are OPEN when the limit switch is operated

{Forward overtravel) This function can be canceled with user constant Cn-0001 bits 2
and 3. Always N-OT or Always P-OT can also be set.
+24V IN 6 24V This is the power supply input for pins 7, 8, 9, and 10 of 1CN (I/O).

The user must provide the 24 VDC (50 mA min.) power supply. A
12 ¥ power supply can also be used.

DEC 9 Zero point return This signal is the deceleration LS input when the motor returns to
deceleration LS the zero point. The signal is CLOSED on the LS.

The polarity can be reversed with user constant (CN-0014 bit 12).
In this case, the signal will be OPEN on the LS.

EXT 10 External latch input This signal is the latch signal input for external signal. External
signal will be latched when this signai is CLOSED.

BAT 14 . Backup battery + input | This terminal connects to the backup battery used when power (o

: the absolut is OFF,
BATC 15 Backup battery — input e absolute encoder is OFF.

The voltage is 3.3 to 4.5 V. (The user must supply the battery.)

B Input Circuits

The input signals are the same as those for the incremental encoder (See 4.4.2 “ICN /O Connector
Terminals ™).

H Output Signals and Their Application

Table 4.10 Output Signals

Signail 1CN Pin No., Description
Name
ALM 3 Servo Alarm Turns OFF when an error is detected.

Stays OFF until communication connection completes (CONNECT
command) when the control power is ON.

See 5.4.2 “Errgr Detection Funcrion” for further details.

BK 1@ Brake Interlock Output | Outputs the timing signal for the holding brake signal.
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Configuration and Connections

4.6 Output Circuits

There are two output signals: Brake interlock and serve alarm. They use non-contract transistor cir-
cuits. The voltage and current specifications for these signals are as follows:

Applied Voltage (Vmax.) £ 30V
Conduction Current (fp) = 50 mA

Qutput circuits require 24 V power supply by the user. We recommend the same 24 V power supply

as that used for the input ¢ircuits.

SERVOPACK

Output relay Cptocoupler

e, —w  Transistor

] :
-
+ = Y » Brake interlock
UV T —%1—‘,7 {L * :J-;_r-j » Servo alarm

FIywheeI diode (Make
sure the diode is facing
the right direction.)

Figure 4.6 Qutput Circuits



4.7 Connector Terminal Block Convearter Unit for 1CN

4.7 Connector Terminal Block Converter Unit for 1ICN

4.7.1 Application

SGDB-JOON
SERVOPACK

WA
@uw

Connector Terminal Block
Converter Unit JUSP-TA26P
¥ OCASKAVIA E

_=—'ﬂ""

t
1
T

? - Cabie J:U &

v

Connecis to 1CN

oXC)

[@® @B
L

M3.5 scraws |

Note There is no connector terminal block converter unit for the 2CN. We provide encoder cables for

the 2CN connector, Obtain a cable of suitable length (See 9.3 “Cables”.)



Centfiguration and Connections

4.7.2 Connection Spacifications

4.7.2 Connection Specifications

SGDB-DCICIN SERVOPACK

Terminal Block Converter Unit

Note

ICN Terminal
Signal Name E{'}n gfﬁ.",'}:,’ o No.
BK 1 7 ¥ 1 P Al 1
BK-SG 2 Bt B 2
ALM 3 . : T AZ 3
ALM-5G 4 —— B2 4
5 Z Z A3 5
+24 VIN 8 : Z B3 5
P-OT 7 : . Ad 7
N-OT 8 — B4 8
DEC 9 — AS 9
5T 10 . . B5 10
11 . . AS 11
12 : : B6 12
13 : : A7 13
{(BAT) 14 . . P BY 14
(BATO) 15 > A8 15
16 : : B8 16
17 - ; i A9 17
18 . ; B9 18
19 — i A10 19
20 : : B10 20
21 : ; ANl 21
22 Z Z Bi1 22
23 : Al2 23
24 : Bi2 24
25 ! Z A18 25
FG 26 ' : B13 26
. ) Ald 27
; : B14 28
: : A15 29
; ; Bi1s 30
. . AlS 31
l ; Bi6 32
: '. A17 33
: : B17 34
: ; A18 35
: ' B18 36
I A19 37
Cable: Provided with the terminal block. i;g gg
1 P : Twisted-pair wires B20 40

Do not use vacant pins.
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4.7 Connector Terminal Block Converter Unit for 1CN

4.7.3 Cable Specifications Accessory _
(for Connector Terminal Block Converter Unit)

SERVOPACK side Ig[g;:?g!jﬁ:%ccl; gonvener Unit side

26-pin connector FCN-367J040-AU

10128-6000EL
- b -

]

=

500

4-2]



Configuration and Connections

4.8.1 2CN Terminal Layout

4.8 2CN Encoder Connector Terminals

4.8.1 2CN Terminal Layout

Table 4.11 Terminal Layout (2CN)

1 PGOV "
PG power . PG i Eg:t:gs‘(;)
2 PGOV  |supply power 12 BAT+ luls encod-
ov supply eronly) Battery (-)
3 | peov : 13 | BAT- [{forabso.
PG | PG input ar only}
4 PGSV power ) 14 pC phase C :
supply power PG input
+5V 5 PGSY supply PG Input 15 *PC phase C
6 PGSV +5Y 16 PA phase A
PG input 7 «DIR | Direction 17 «PA Pr% tsr;pxi
8 ps | forabse- 8| pe | Loinedt i
lute encod- PG input phase B .
er oniy) phase 8 (for PG input
9 *PS | absalute 19 *PB ) phase B
Frame
10 onl) 20 FG ground

* When connected to the PG 0 'V terminal, the mode will change to reverse rotation. When not using the terminal, leave it open (nor-
mally open}. If the user constant (Cn-0002 bit 2} is set to reverse rotation, the mode will be set to the reverse rotation mode. In the
reverse rotation mode, the CW direction is regarded as the forward direction.



4.8 2CN Encoder Connactor Tarminals

4.8.2 Applicable Cables

Yaskawa provides cables with the following specifications. Cables are not provided with the
SERVOPACK or Servomotor. Order cables in the standard specifications (lengths) as required.

Table 4.12 Applicable Cables

Cable
Specifications

Incremental Encoder
{Yaskawa Drg. #89400064)

Absol.ute Encoder
{Yaskawa Drg. #DP8409123)

Basic
Specifications

Compound KQVV-8W
AWG22 X 3C, AWG26 < 4P

Corupound KQVV-5W
AWG22 x 3C, AWG26 x 6P

Finished
Dimension

¢ 7.5 mm (¢ (.30 in) dia.

¢ 8.0 mm ( ¢ 0.31 in) dia.

Internal
Structure and
Lead Colors

(DP8409123
standard.}
A1 Red A 1
Az Black Ay Black
Ay Green yellow ) Az Green yellow
F; ~ Blue/White biue Twisted pair B; Blue/White blue Twisted pair
Fa Yellow/White yellow  Twisted pair B, Yellow/White yellow  Twisted pair
Fa Green/White green Twisted pair Bj Green/White green Twisted pair
Fy Orange/White orange  Twisted pair By Orange/White orange  Twisted pair
B; Purple/White purple Twisted pair
Be Gray/White gray Twisted pair
Yaskawa Standard lengths: 3 m (9.9 1), 5m (16.4 f1), 10 m (32.8 ft), 15 m {49.2 f1), 20 m (65.6 ft) (see Note 2.}
Standard

Specifications

Note 1. The maximum allowable wiring distance for applicable cables between the SERVOPACK and the Servomo-
tor (PG) is 20 m (65.6 ft).

2. See 9.3 “Cables” for further details on cables.
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Configuration and Connections

4.8.3 20N Connsecticn Method

4.8.3 2CN Connection Method

H Incremental Encoder

0.12 mm? {0.0002 in?}

Incremental encoder ! N SERVOPACK
I 216 o
PA
*PA
PR
% «PB :
PC
*PC
PGSV
PGOV .
0.3 mm?
10,0005 in2)
Graen, | '
9! Yollow 1 1 §Io7s
/ L _
e e 1 B9400064 cabie | . A

Py
! Ll
1

T S represents twisted-pair wires,
—+

*
1
L 4

Figure 4.7 Using a B9400064 Cable for an Incremental Encoder
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4.8 2CN Encoder Connector Terminals

B Absolute Encoder

I_&_lqsolute ancoder 0.0002 SERVOPACK

4 white, yelk]
5 Green
6 While, ragn

11 White purpd
8 Red
7 Black 7

1-14 | BAT .
: 1-15 IBATO _"r-_ Battery

0.3 mm? (0.0005 in2)

LIV S represents twisted-pair wires.

Figure 4.8 Using a DP8409123 Cable for an Absolute Encoder
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Configuration and Connections

4.9.2 4CN Connection Method

4.9 4CN Connectors for MECHATROLINK Communications

4.9.1 4CN Terminal Layout

Table 4.13 4CN Terminal Layout

1 2 3
*5 8 SH
Sarigl dala Shiefd
4 5
A FG
. o Frame
Termination reslstor ground
€ 7 ) 8
+8 .8 SH
Sefial dala Shield

4.9.2 4CN Connection Method

[ | Hos_t Controller and SERVOPACK Connection

Pulsa lranslormer

MECHATROLINK
iF

Pulse transormer

MECHATROLINK I¥F
1204

SERVOPACK

Note Ir represents twisted-pair wires and ° - ° represents a shield.

B Multiple Axis Connections

Only last axis SERVOPACK on the cable. Short 4CN pins 1 and 4, and insert a termination resis-
tor, Then, short 4CN pins 3 and 5, and ground the shield to the frame ground. Also, insert a ter-
mination resistor (120 £2) and ground the shield to the frame ground at the host controller.
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4.9 4CN Connectors for MECHATROLINK Communications

Pulse transformer

Pulse transormar

MECHATROLINK
VF

=

> E\HEC HATROLINK 4F

Note

Host controller

Mo.1 SERVOPACK (Firsl axis)

MEGHATROUNK
; E e

No.2 SERVOPACK (Second axis)

Pulse trangformer

:E' represents twisted-pair wires and °

427

MECHATROLINK
> E ifF

SERVOPACK (Lasl axis)

- - represents a shield.
Some host controller manuals describe different method for shield grounding. Follow the proce-
dures outlined in the host controller manual for shield grounding,






Application

This chapter describes how to use the Servodrives.

5.1 Tuming PowerON/OFF .................... 5-3
5.2 PositionControl ...........oiieiviitt. 5-4
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5.1 Turning Power QN/OFF

5.1 Turning Power ON/OFF

IMPORTANT

The figure below shows a typical example of the power ON/OFF sequence.

Three-phase 200 to 230 VAC "':05 %,

5'0{962 : !,ZTJ, SERVOPACK
1MCCB Hﬂ : SGOB-CIOAN
v B
FIL wp—i2
' ﬁ . Fa®
t t@

{For servo alanm display) 5Ry

3
5Ry  1PL A i s
o o O — 24VDC
Maln Gl i clrouit power ALM-5G )(L_.LT
Pt 89 gy O e e
5 00 G b ]
1MC5Ry 18UP
1WMCCB: Circuit breaker {for Iha inverlar}
FIL: Nuoige fiter
MG Conlactor
SRy Relay
1PL: Patral lighter

1SUP:  Burge supprassor GCRE05008A (Okaya Eleclric Indusliries Co., Lid.)
10 Flywheel diode (To prévent spikes in SRy}

Figure 5.1 Example of Power ON/OFF Sequence

;

Construct a power ON sequence so the power is turned OFF if a servo alarm signal is output, See 5.4.4
“Handling Protective Circuit Operation” for more details on handling the alarm signal output.

During the power ON and OFF sequence shown in Figure 5.1, it takes up to approx. two seconds until
the normal signal is valid once power is turned ON assuming that the CONNECT command has been re-
ceived.

It takes up to approx. two seconds to initialize settings in the SERVOPACK when the control power is
tumed ON. The servo alarm signal will be output (ON) until the communication connection is completed
for the CONNECT command.

The SERVOPACK has a capacitor in the power supply. A high charging current will thus flow for 0.6 se-
conds when the power is turned ON, Frequently turning the power ON and OFF will cause the main power
devices (such as capacitors and fuses) to deteriorate and can result in unexpected problems. Start and stop
the Servomoter by SV_ON/SV_OFF commands rather than mining the power supply ON and OFF.

After turning the power OFF, do not touch the power terminals for at least five minutes because high volt-
age may remain in the SERVOPACK. Residual voltage still rernains in the SERVOPACK even after pow-
er is turned OFF. Make sure the charge lamp is vnlit first before starting an inspection,




Application

5.2.1 Electronic Gear Function

5.2 Position Control

5.2.1 Electronic Gear Function

The electronic gear function enables the distance the motor travels for one reference unit to be
setto any value. More specifically, the value is set based on the number of encoder pulses, refer-
ence unit (minimum unit of position data for moving the load), and machine gear ratio. When

the electronic gear ratio s 141, the motor will move one reference unit per pulse input.

B Setting the Electrenic Gear Ratio (B/A)

Determining the Reference Unit
The electrenic gear ratio represents the number of encoder pulses per reference unit.

The reference unit is the minimuwm uait of position data for moving the load, e.g., 0.01 mm, 0.1°,
or 0.01 inches. '

Example: Reference Unit = 0.1 pm
If a move reference of 50000 reference units is input, the load moves 5 mm
{50000 % 0.1 = 5000 pm = 5 mm).

5 Determine the reference unit based on factors like equipment specifications and positioning pre-

cision.

Determining the Load Travel Distance per Load Shaft Revolution
in Reference Units

: Load travel distance per load shaft
Load travel distance per load shaft revolution - revolution {in distance units)
{in reference units) -

Reference unit

Table 5.1 shows an example of the load travel distance per load shaft revolution.

Table 5.1 Example of the Load Travel Distance per Load Shaft Revolution

Load Travel Distance Example of the Load Structure
per Load Shaft
Revolution
P Balf screw P
1 revoluu%
P: Pitch
360° Disc table 360°
@;mmluﬁon
nD Belt and pulley Iz
' Trevolution Gilp ()

Example: Load Travel Distance per Load Shaft Revolution= 12 mm (0.47 in), Reference Unit
= 0.01 mm {0.0004 in) '



5.2 Position Control

Load travel distance per load shaft revolution = 12/0.01 = 1200 (reference units)

Determining the Electronic Gear Ratio (B/A)

B = [(Cn-0011) X 4] X (motor shaft revolution speed)
A = [Load travel distance per load shaft revolution (reference units)] % (load shaft speed}

Reduce the electronic gear ratio (B/A) to the lowest terms so that both A and B are less than
32768, and then set A and B in Cn-0025 and Cn-0024.

Motor Shaft and Load Shaft Revoiution Speed

The motor shaft and load shaft speeds form the gear ratio for the mechanical system. If the me-

ﬂl”

chanical system is structured so that load shaft makes *1” revoluticns when the motor shaft makes

FTL L]

m” revolutions, the gear ratio for the motor shaft and the 16ad shaft is m/1, as shown below.

Motor shaft speed: m {revolutions)
Load shaft speed: 1 (revolutions)

Fig. 5.2 shows a block diagram of the electronic gear function.

Cn-001F
MECHATROLINK | 10 0021

POSING Command | | —\

Accelf
decel

cnootp OM0024  opp00n Cn-001C
Cn-0025
fttor- Fead-forward B Primary m Cn-001B
ial _-L;aiﬁ ] lag filter | 1 s
ET
Cn-0024 : Cn-0004 SOML]
B + Cn-001A + 0005 Servomotor
i | Error i +F o
-|  counter peed loop urrent lop
Cn-0025[- .

Figure 5.2 Block Diagram of the Electronic Gear Function

5.2.2 Feed-forward Control Function

The feed-forward control function performs differentiation of position and add itto speed refer-
ence in arder to shorten positioning time. Set the amount of feed-forward control (0% to 100%)
in Cn-001D, but do not set the level too high, because this may cause overshooting with small
loads. '

A primary lag filter can be added for the feed-forward reference. If it is added, set the time
constant for the primary lag filter in user constant Cn-0027,
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5.3.2 Absolute Encoder Sefup Procadure

5.3 Setting Up a 12-bit Absolute Encoder

5.3.1 Battery

An absolute encoder requires a battery in order to save position data in the event of a power inter-
ruptions. :

® We recommend the following battery. _
One lithium battery: ER6VC 3.6 V battery made by Toshiba Battery Co., Ltd.

® Make sure the battery is installed securely so that environmental changes or changes over
time will not cause a loss of contact.

® The battery voltage is not monitored inside the SERVOPACK (with 12 bit absolute encoder).
Provide a battery voltage monitor circuit as necessary.
Minimum voltage: 3.3V

® See l2.1.3 Rep!acing the Battery for more details on battery replacement.
5.3.2 Absolute Encoder Setup Procedure

The encoder needs to be set up to clear the cumulative rotation number to zero to set up the motor,
or when the absolute encoder has been left disconnected from a battery for more than two days.

M Setup Procedure

Follow the setup procedure described below. Failure to follow the procedure exactly as written
may result in problems.

1. Turning ON SERVOPACK Power

¢ Wire the SERVOPACK, motor, and encoder together correctly.
Connect the battery and turn ON the SERVOPACK,

+ Send the SENS_ON command by MECHATROLINK conununication {(encoder power
ON). Then leave the SERVOPACK turned ON for at least thirty minutes to sufficiently
charge the backup capacitor.

2. Resetting Data
e Turn OFF the SERVOPACK, and disconnect the encoder connector.

+ Short encoder terminals 13 and 14 together for 1 to 2 seconds. (SGM and SGMP Servo-
motors with 12-bit absolute encoder)

s Short the R and § encoder connector terminals for at least two minutes. (SGMG, SGMD
and SGMS Servomotors with 15-bit absolute encoder) '
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5.3 Setting Up a 12-bit Absolute Encoder

Key position

Verify that the 15-bit absolute encoder has been reset correctly as follows.
- The voltage between the terminal R and S is 0.4 V or less. (To measure the voltage
between the terminals, use a tester with input impedance 1 M or more.)

. Restore the normal wiring,

» Tuin ON power.

The setup is complete if there are no errors after the SERVOPACK is turned ON and send
the SENS_ON command. If alarm code “08” is transferred by MECHATR OLINK commu-
nication from the SERVOPACK, then repeat the procedure starting from the beginning.
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5.4.2 Error Detection Function

5.4 Protection Functions

The SERVOPACK is equipped with various functions 1o protect the driver and motor from damage.

5.4.1 Dynamic Brake Function

The SERVOPACK is equipped with a dynamic brake for emergency stops. The brake is operated
for any of the following conditions.

® When an alarm occurs (error detection}

® When the servo receives SV_OFF-command

® When power is turned OFF

5.4.2 Error Detection. Function

Table. 5.2 shows the error detection function in the SERVOPACK. Alarm details can be checked
by MECHATROLINK communication and SVALM output.

Table 5.2 Error Detection Function

Alarm Code | SVALM Qutput | Error Detection Function Description
o OFF User constant error An absolute or parameter (user constant) error.
5 Absolute data error

10 OFF Overcurrent » Overcurrent flowed through the main circuit.

Ground detection + Overcurrent flows to the main circuits and Servomotor
power lines are grounded.

30 OFF Regenerative error A regenerative resistor circuit malfunctioned.

40 OFF Overvoliage DC voltage is abnormal in the main circuit.
Undervoliage detection

51 OFF Overspeed detection Moator speed exceeded the maximum speed.

701 OFF Overload + The load torque for the motor and SERVOPACK was ex-
Heat sink overheating ceeded.
detection « SERVOPACK heal sink overheated.

BO OFF Hardware error The hardware circuit is abnormal.

cO OFF Phase error detection ¢ An overrun was caused by the motor or the PG wiring in-
Overrun detection correct.
Broken PG signal line « Nois¢ in encoder wiring

8] OFF ‘Encoder alarm Absolute encoder alarm.

s ON Warning A user constant or command error.

Do OFF Position error overflow The number of pulses accumuated in the error counter

exceeded the preset value.

EO QFF Communication error A synchronization efror or communications error.

FO OFF Power supply line not + One phase of the main circuit power supply not connected.
connected * Power loss occurred during operation.
Instantaneous power loss
CIrror

99 ON No alarm -

ON : Output transistor is ON

OFF :

Cutput transistor is OFF
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5.5 Indications

5.4.3 Servo Alarm Output (ALM, ALM-SG)

The power drive circuitin the SERVOPACK will turn OFF and the alarm status will be displayed
if any error detection function shown in Table 5.2 operates. Details of the alarm will be sent by
a MECHATROLINK response message, the red indicator on the SERVOPACK will light, and
the alarm output (ALM, ALM-SG) will turn OFF. See Tabie 5.2 for more details on alarm codes.

5.4.4 Handling Protection Circuit Operation

An alarm signal output indicates some kind of error. Determine the cause, take appropriate ac-

tion, and then resume operation.

B Error Troubleshooting

Check the error data for past occurrences using the error traceback mode of the MECHATR.O-
LINK communications, and implement the remedy listed in Table 12.6, on page 12 -6.

5.4.5 Servo Alarm Reset

To reset the SERVOPACK when a servo alarm occurs, send the MECHATROLINK ALM_CLR
command, or turn the power OFF and then back ON.

5.5 Indications

The following indications are made on the front panel of the SERVOPACK,

® Power ON: Green LED lights.
# Alarm occurred: Red LED lights.
"® Duoring MECHATROLINK communication: Green LED lights.
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5.6.3 Regenerative Resistor Unit

5.6 Precautions

5.6.1 Overhanging Load

Do not allow the motor to be continuously rotated by the load while the regenerative brake is
being applied.

Example: Tension control drive
Do not use the motor for lowering objects without a counterweight.

Rated specifications for the regenerative braking capacity of the SERVOPACK is only for brief
periods while the motor is stopped. Contact your Yaskawa representative about applications with
negative load, '

5.6.2 Load Inertia J,_

The allowable load inertia J;, calculated for the motor shaft is limited to less than five times of
the motor inettza (Jyy). If the load inertia exceeds this value, an overvoltage alarm may occur dur-
ing deceleration. If this occurs, take one of the following actions. Contact our sales representative
for further details.-

® Reduce the torque limit,

# Reduce the deceleration rate.

# Reduce the maximum rotation speed.

5.6.3 Regenerative Resistor Unit

A regenerative resistor unit is used as an SGDB SERVOPACK peripheral device with 6.0 kW
or higher capacity. Externally connect a Regenerative resistor unit to 6.0 kW or higher capacity
SERVOPACKS because they do not have built-in regenerative resistors.



5.6 Precautions

B Connecting a Regenerative Resistor Unit

The connections of the regenerative resistor unit are shown below,

SGDB-0JAN SERVOPACK

Three-phase AC
20010230 V

Regenerative Resistor Unit

Figure 5.3 Regenerative Resistor Unit Connecticn Diagram

M Applicable Regenerative Resistor Units

SERVOPACK Model Appl |c;:sl.?s::'¢ig§2;raﬂve Heggnerative Resistor (2}
SGDB-60AN JUSP-RAO4 6.25
SGDB-75AN
SGDB-1AAN JUSP-RADS 3.13
SGDB-1EAN

Regenerative Units will heat up to a high temperature depending on the Regeneration Operation
Mode conditions of the servo system. It is therefore important to cool the unit, use heat-resistant,
inflammable wire, and ensure that wiring does not come in contact with the unit,

The following are resistor specifications for the regenerative resistor units,

. JUSP-RADQ4: 25 Q (220 W) x 4 connected in parallel
JUSP-RA04: 25 Q (220 W) x 8 connected in parallel

The temperature of the regenerative resistor reaches about 90°C when used at the rated resistor
loss of 20%. Allowable Servomeotor regeneration power (average) at this time is 180 W for the
JUSP-RAO4 and 350 W for the JUSP-RAOS. Review servo systemn operating conditions and
check whether the resistor is appropriate for the regenerative resistor unit because another resis-
tor with a large rated allowable loss (W) must be selected if the regeneration power (average)
exceeds these values in Regeneration Operation of the servo system,
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5.6.4 High Voltage Lines

Example of Allowable Servomotor Drive Duty Conditions

+—— Maximum motor :
/ \, speed \
0
2s 02s 02s 02s |

25s

p—

» Torque at Ssrvomolor deceleration: Maximum torque
» Load inertia: Five times the motor moment of inartia
As long as there are no losses in the mechanical system.

5.6.4 High Voltage Lines

The power supply voltage of the SGDB SERVOPACK is three-phase 200V class, and users must
provide one of the following power transformers (three-phase) if they are using a three-phase
400 VAC class (400 V, 440 V) power supply.

Primary side voltage Secondary side voltage
400 or 440 VAC —> 200VAC

Select a power transformer capacity using the table below.

SERVOPACK Model | T oWer g;‘;’:}gg:g?&i?vﬁf SGDB
SGDB-05AN I
SGDB-10AN 2.0
SGDB-15AN 25
SGDB-20AN 2.0
SGDB-30AN 50
SGDB-50AN 75
SGDB-60AN 125
SGDB-75AN 15.5
SGDB-1AAN 19.0
SGDB-1EAN - 300

*  Value with a rated load



5.7 Application Precautions

5.7 Application Precautions

- 5.7.1 Noise Control

-l Example of Wiring for Noise Control

This SERVOPACK uses high-speed switching elements in the main circuit. It may be subjected
to switching noise from these high-speed switching elements if wiring or grounding around the
SERVOPACK is not appropriate. To prevent this, always wire and ground the SERVOPACK

correctly.

The SERVOPACK also has a built-in microprocessor {CPU). Therefore install a noise filter to
protect the microprocessor from external noise.

The diagram below shows an example of wiring for noise control,

8 Grounding

Noise filter
f——— - - - - - - - - - == Servomotor
-
200VAC T 1= —
SGDB '
AF ik 8 SEHVOPACK\: M
3.5 mmn2 1 7 - (FG
£0.005 in?) P o el
min, (Casing) i
- Q FG
L}
as mmzz
+ Operation relay sequance {0,005 in?)
I T IR «« + Slgnal generator cirguit . H
{provided by vser)
1 ]
il
H it
L} 1
| it oy J4|
H . 3 smm2
; «P| [LF] [P AVR {0.005 %)
H ! min.
1 Rl i ’ - '
| | 2 mm? (0.003 in%)
(Casinglf (Casing) _min.
' | (see2) (Casing) ;
3.5 mme (0.005 In2) min, wire thicknass '
I ; o (_ I /(C_aslng) ) -__________J

3.5 mm?2 {0.005 in2) min. {Ground plate)

= {Ground: Ground o ona paint only
{less than 100 Q)

Figure 5.4 Grounding

* When using a noise filter, always observe the wiring instructions given in the next section,

Note 1. Use a wire (preferably a plain stitch copper wire} at least 3.5 mm? (0.005 in?) thick to ground the casing.

2. Use twisted-pair wires whenever possible for wires indicated by :E .
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5.7.1 Noise Control

-t IMPORTANT

B Correct Grounding

Motor Frame Grounding

If the Servomator is grounded via the equipment frame, switching noise current (Cf dv/de) will
flow from the SERVOPACK power unit (PWM) through motor stray capacitance (Cf). Always
connect the Servomotor ground terminal (FG) to the SERVOPACK ground terminal & to pre-

vent adverse effects from switching noise. Be sure to ground the grouind terminal.

SERVOPACK SG OV

If the reference input line is subjected to.noise, ground the SG 0 V line. If the main circuit wiring
for the motor is in a metal conduit, ground the conduit as well as the junction box. Always ground

to ane point only.

Using a Noise Filter

Use an inhibit-type noise filter to block noise from the power supply line. Tuble 5.3 lists recom-
mended noise filters for each SERVOPACK. Alse install a noise filter on the power supply line
for peripheral equipment if needed.

Always observe the installation and wiring instructions shown in Figs. 5.5 to 5.8. Incosrect use of a noise filter
reduces its benefits, '

Table 5.3 Noise Filters

Noise Filter Recommended Nolse Fllter*
SERVOPACK Model Connection Model Specifications

0.5kW | SGDB-0SAN LF-310 Three-phase 200 VAC, 10 A
1.0kW | SGDB-10AN (Cortect) LE-315 Three-phase 200 VAC, 15 A
1.5kW | SGDB-15AN

2.0kW | 3GDB-20AN E LF-320 Three-phase 200 VAC, 20 A
3.0kW | SGDB-30AN LF-330 Three-phase 200 VAC, 30 A
5.0 kW 1§ SGDB-50AN (Incorrect) - LF-340 Three-phase 200 VAC, 40 A~
6.0 KW | SGDB-60AN LF-350 Three-phase 200 VAC, 50 A
7.5 kW [SGDB-75AN m‘: LFE-360 Three-phase 200 VAC, 60 A
11.0kW | SGDB-1AAN ) LE-380K Three-phase 200 YAC, 80 A
16.0 kW | SGDB-1EAN FN258-100 Three-phase 200 VAC, 100 A

*  These noise fiiters other than model FN258-100 are made by Tokin Corp. Tokin
Corp. noise filters are available from Yaskawa. Contact your nearest Yaskawa
sales representative for those noise filters. A noise filter type FN258-100 is made
by SCHAFFNER.




5.7 Application Precawions

& Separate input lines frem output lines. Do not run input and output lines in the same duct or
bund!e them together.

Noise
filter =
BOX
Nols >
N/
Separate circuils,
Incorrect Correct

Figure 5.5

@ Scparate ground wires from noise filter output lines. Do not run ground wires, output lines,
and other signal lines in the same duct or bundle them together.

MNoisd 3
'[ il

The ground
= wire may be
tun close to
input lines.

il
-

g

BOX
Incorrect Correct

Figure 5.6
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5.7.2 Powar Supply Line Protection

& Connect the noise ilter ground wire directiy to the junction box or the ground plate.

Noise
filter

_ Thick /]
Shislded and short
ground wire

incorrect Correct

Figure 5,7

& When grounding a noise filter inside a unit, connect the noise filter ground wire and the
ground wires for other devices inside the unit to the ground plate of the vnit first, and then
ground these wires.

Lj ] Noise]
i — filtar i

S
BJ_& = Groupd

Figure 5.8

5.7.2 Power Supply Line Protection

The SERVOPACK. is connected directly to a commercial power supply (200 V). To protect the
power supply line from the ground fault or a contact, and to protect the system from fire, always
use an appropriate molded-case circuit breaker (MCCBY) or fuse for each SERVOPACK (see
table 5.4). A fast-operating fuse cannot be used because the SERVOPACK power supply is aca-
pacitor input type, and a fast-operating fuses may blow out when power is turned ON.

Molded-case circuit breaker

(LT
1

B

N



5.7 Application Precautions

Table 5.4 MCCB or Fuse for the Power Capacity

SERVOPACK Model Power (.;a::;l;lg \?:;; 18EFIVO- Currentofa::zasc:t(yszr MCCE
SGDB-05AN 1.1 5
SGDB-10AN 2.0 8
SGDB-15AN 2.5 10
SGDB-20AN 4.0 12
SGDB-30AN 50 18
SGDB-50AN 75 28
SGDB-60AN 12.5 32
SGDB-75AN 15.0 41
SGDB-1AAN 19.0 60
SGDB-1EAN 30,0 80

* 1. Power capacity at the rated load
* 2. Qperating characteristics {25°C): 2 s or more at 200%, 0.01 s or more at 700%
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5.8.1 Holding Brake Interlock Signal

5.8 Appropriate Applications

5.8.1 Holding Brake Interlock Signal

This output signal can be output for interlocking motor circuit power status and motor rotation

speed.

B Setup Procedure

The brake signal is output from 1CN-1(2). Delay time tg { X 10 ms) from the brake turns ON until
the Servomotor drives OFF can be set in user constant Cn-0012, The following shows the Servo

ON signal and power supply timing.

Tabie 5.5 Servo ON Command and Main Circuit Power Supply Timing

Motor Stopped

Servo ON Command Timing

Main Circuit Power Supply Timing

0to35ms

SV_ON SV_OFF |
command | Servo ON I

BK signal .
I Brake OFF |

Brake ON

Servo OFF

tp

{Drive ONj)
OFF ON

tp: Brake Time (sef from O to 50 ms in Cn-0012)

Main Power I

supply

K signal

ON

OFF

l 551075 ms

te

.__..‘
(Drive ON) ON |

tp: Brake Time (set from O to 30 ms in Cn-0012)

OFF

Motor Running

Timing with the Servo OFF, main power OFF, and an alarm

+ Servo OFF (SV_OFF command}
+ Alarm occurs

* Main power supply OFF

¢ Drive ON
+ BK signal
Speed r/min
» Motor rotation speed
Cn-0015
speed r/min

Servo OFF
Servo ON [ ]
Notmat | Alarm
1
DN
- OFF
OFF,
on |

P

1
I
!
! {DB braking)
|

When this time exceeds
Cn-00186 x 10 ms, the BK sig-

nal turn OFF regardless of the
motor speed.




5.9 Adjustments

5.9 Adjustments

5.9.1 Servo System Adjustments

Oncé the load inertia constant (Cn—0003) has been specified, the following user constants (pa-
rameters) are used to adjust the servo system. '

¢ Cn-0004: Speed Loop Gain-

® Cn-0005: Speed Loop Integration Time Constant

® Cn-0017: Torque Reference Filter Time Constant

® Cn-001A: Position Loop Gain

A simple block diagram of the servo system is shown below.

MECHATROLINK ] Sheedperem Motor
command ' - Error _iﬂ'_*-— Speed Ky " curent | -] Powal—PA——@
Tims | o] cOUNteT ] cocion Ti | [ vecin| | Somer :
I_- Currant loop I;
Position Iqon Speed fopp @
Kp: Position loop gain Encoder

Kv: Speed loop gain
Ti:  Integration time constant

Figure 5.9 Servo System Block Diagram

B Basic Rules for Gain Adjustment

The servo system is equipped with the following feedback systems,

# Position loop
® Speed loop
® Current loop

The inner loops require better respense, Failure to follow this principle will result in poor re-
sponse and vibration,

The currentloop already provides adequate response and cannot be adjusted by the user. The user
can adjust the position loop and speed loop gains. The speed loop integration time constant and
torque reference filter time constant can also be adjusted by the user.

The responses of the position loop and speed loop must be kept in balance, Increasing the posi-
tion loop gain alone to improve response will cause the speed reference in the SERVOPACK to
vibrate, producing slow or inconsistent positioning times, If the position loop gain is increased,
the speed loop gain must be similarly increased.
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5.9.2 User Consiants

The mechanical system will start to vibrate at the upper limits for the position and speed loop
gain. Do not exceed these limits. Generally position loop gain cannot be increased beyond the
characteristic frequency of the mechanical system.

Example: Articulated Robots
Using harmonic gears produces a mechanism with extremely low rigidity.
Characteristic frequency of the mechanical system: 10 to 20 Hz
Allowable position loop gain: 10 to 20 (1/s)

Example: Chip Mounters, IC Bonders, Precision Machine Tools
Characteristic frequency: 70 Hz or more.
Position loop gain: 70 (1/s) or more.

The response of the servo system (Controller, Servodriver, Servomotor, encoder, etc.) is crucial
to the response requirements, but a highly rigid system is also needed as well.

5.9.2 User Constants

B Cn-0003: Load Inertia

This parameter specifies motor axis converted load inertia.

Specify a motor rotor inertia rate (motor inertia = 100%).

Cn-0004: Speed Loop Gain

The Speed Loop Gain sets the speed loop response. The response is improved by setting this user
constant to the maximum value in a range that does not cause vibrations in the mechanical sys-

tem.

Cn-0005: Speed Loop Integration Time Constant

The speed loop has an integration element that enables response to micro-inputs. Because this
integration element can produce a delay in the servo system, positioning set time increases and

response slows as the time constants increase.

The integration time constant must be increased, however, to prevent machine vibration if the
load inertia is large or the mechanical system includes an element prone to vibration. The follow-
ing equation can be used to calculate a guideline value,

1

T; :;2'3X2:r_>(Kv

Ti: Integration time constant (s)
Kv:Speed loop gain (Hz)

Cn-0017, 0018: Torque Reference Filter Time Constant

When a ball screw is used, torsional resonance may oceur that increases the pitch of the vibrating
noise. This vibration can sometimes be overcome by increasing the torque reference filter time
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constant. The filter, however, will produce a delay in the servo system, just like the integration
time constant, and its value should not be increased any more than necessary.

If the secondary torque reference filter time constant (Cn—0018) is set to 0, the torque reference
filter will be switched to the primary filter,

If the vibration cannot be overcome by the torque reference filter time constant (Cn—-0017), use
the secondary torque reference filter time constant (Cn—0018) to switch the filter to the second-

ary filter and overcome the vibration.

Cn-001A: Position Loop Gain

The position loop gain determines the response of the servo system. The higher it is set, the higher
the response and the less time it takes for positioning. As such, the equipment must have higher
rigidity and a higher characteristic frequency.

The entire servo system is more susceptible to vibration if position loop gain alone is increased
to improve response, and the speed reference output from the position loop will cause vibration.
Always increase speed loop gain while checking the response.

Pasition loop gain Kp is calculated as shown below.

1%
.sz?s

Ky, (1/s): Position loop gain
Vi (PPS}): Steady speed reference
€ (Pulse): Steady error (The number of pulses in the error counter at constant speed)

Adjustment

Follow the procedure below to make adjustment,

1. Calculate and set the motor axis converted load inertia.

2. Set the loop gain to a low value and increase speed loop gain within a range that does not
cause noise ot vibration to occur.

3. Slightly reduce the speed loop gain from the value in step 1, and increase position loop gain
within a range that does not cause overshooting or vibration to occur.

4. Determine the speed loop integration time constant by observing the positioning time and
vibration in the mechanical system. Positioning time may be increased if the speed loop in-
tegration time constant is too large.

5. Itis not necessary to change the torque reference filter time constant uniess torsional reso-
nance occurs in the equipment shafts, Torsion resonance may be present if there high-fre-
quency vibration noise. In this case, adjust the torque reference filter time constant to reduce
the noise.

6. Finally, it is necessary to determine the optimum value for acceleration/deceleration to ad-
Jjust finely the position and speed loop gain as well as the integration time constant,

M Monitoring

The MECHATROLINK communication monitoring function can be used to read vatious

monitors, display the monitor status at the host controller, and make any necessary adjustments.
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5.9.2 User Constants

If monitoring cannot be made at the host controller, use the analog monitor. The analog monitor
can observe load torque or speed overshoot, but is not for monitoring vibration. Therefore, we
recommend that monitoring should be made at the host controller.

Analog Monitoring

Motor speed and torque can be monitored viaan analog signal while adjusting the gain. The cable
connections and output signals needed for this are outlined below.

IMPORTANT The cable is only loosely attached to the SGDB SERVOPACK connector, and an external force applied to it
may cause it to disconnect. Do not connect meters or other devices to the cable in applications.

» Connecting Monitoring Cables to an SGDB-[ICICIN SERVOPACK

Use a DE9404559 cable from the 5CN connector for analog monitor output,

White Red

5CN

1T S

son [ Black

Black

Gk

Figure 5,10 Enlarged View of the 5CN Section

Insert the cables that will be used for monitoring through the location marked with a circle
in the figure above,

e Dimension Diagram of the Monitoring Cables (DE9404559)

Socket: DF11-4DS-2C*

Connector: DF11-24285CF

f
Il
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e Cable Colors and Monitor Signals

Cable Color Signal Name Description
VTG-M _ Speed monitor
SGMG,SGMD ............... F 2 V/£1000 r/min
SGMS, SGM,SGMP .......... F1 Vi£1000 t/min
White TRQ-M -‘Torque monitor
F2V/E100% torque
Black (2 wires) GND GND

5.9.3 Functions that Improve Response

The following functions are provided to improve Fesponse.

& Mode switching
® Feed-forward control
® Bias

These functions will not necessarily improve characteristics, and they can even have the opposite
effect. Be sure to observe the precautions given below, and monitor the actual response of the
characteristics while making adjustments,

Mode Switching

Made switching is used to improve transient characteristics if the torque reference saturates dur-
ing acceleration and deceleration. In other words, mode switching is a function that automatical-
ly switches the speed control mode inside the SERVOPACK from PI (proportional/integral) to
P (proportional) control above a certain setting.

Feed-forward Control

Feed-forward control generally shortens positioning time, but has no effect on systems where
the position loop gain is at its maximum. Adjust the amount of feed-forward control using
Cu-001D as outlined below.

1. Adjust the speed and position loop.

2. Gradually increase the amount of feed-forward control set in Cn-001D until the positioning
complete status (PSET) is output as quickly possible,

A primary lag filter may be added to the feed-forward line to improve characteristics when
the positioning complete signal is intermittent or when speed overshooting occurs due o ex-
cessive feed-forward control.
Make sure during adjustment that the position compiete status (PSET) is not in-
termittent (repeatedly turning ON and OFF) and that the speed is not overshoot.
Setting the amount of feed-forward control too high will cause a intermittent posi-
tioning complete status (changing from “1” to “0” and then to “1”) as welil as speed
overshooting.
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5.9.4 Guidelines for Setting the Load Inertia Ratio

B Bias Control

When the number of pulses in the error counter exceeds the positioning complete width
(Cn-001B), bias (Cn-001C} is added to the error counter output (speed reference) until the speed
reference falls within the positioning complete width. This shortens the positioning time by re-

ducing the number of pulses in the error counter. -

Motor operation will become unstable if the bias is settoo high. Adjust the bias while monitoring
the response because the optimum value will vary with the gain and the positioning complete
width.

Set Cn-001C to O if bias control will not be used.

Speed Speed

Motor speed without bias control
referanca

Motor speed with bias control

Time

v
Y
1
1
1
1

Paositioning
complete .
{PSET) 1

5.9.4 Guidelines for Setting the Load Inertia Ratio

Adjustment guidelines are given below based on the rigidity and load inertia of the mechanical
system. These values are given as guidelines only, and vibration or poor response may occur
within the given ranges. Monitor the response {(waveform) to optimize the adjustment. Higher
gain is possible with highly rigid machines.

Machines with High Rigidity

Machines with high rigidity include ball screws and direct-drive machines.

Examples: Chip Mounters, IC Bonders, Precision Machine Tools

Load knertia Ratio Position Loop Speed Loop Gain Speed Loop Integration
(GDR/GD?y) Gain (Cn-0014) (Cn-0004}) {0.1 Hz] Time Constant (Cn-0005)
{Cn-0003) [%] [0.01/s] [0.61ms]

1% (100} 5000 to 7000 500 to 700 500 to 2000
3x (300)
5x (500)

Note As the inertia ratio increases, set the position loop gain and speed loop gain to
the lower limit of the range of values specified and increase the speed loop in-
tegration time constant,
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B Machines with Medium Rigidity

Machines with medium rigidity include machines driven by ball screws through reduction gears.

or machines driven directly by long ball screws.

Examples: General Machine Tools, Orthogonal Robots, Conveyors

Load Inertia Ratio Position Loop Speed Loop Gain Speed Loop Integration
(GD2 /GD?y) Gain {Cn-001A) {Cn-0004) [0.1 Hz] [ Time Constant (Cn-0005)
{Cn-0003) [%] [0.01/s] [0.01 ms)

1x (100) 3000 to 5000 300 to SO0 1000 1o 4000

3x (300)
5x {500)

Note As the inertia ratio increases, set the position loop gain and speed [oop gain to
the lower limit of the range of values specified, and increase the speed loop in-
tegration time constant.

B Machines with Low Rigidity

Machines with low rigidity include machines driven by timing belts, chains, or wave reduction

gears called Harmonic Drives.

Example: Conveyors, Articulated Robots

Load Inertia Ratio

Position Loop

Speed Loop Gain

Speed Loop Integration

(GDRL/GD?y) Gain {Cn-001A) (Cn-0004) [0.1 H2] | Time Constant (Cn-0005)
(Cn-0003) [%] [0.01/s] [0.01 ms]

1x (100) 1000 to 2000 100 10 200 5000 to 10000

3% (300)

5% (500)

Note As the inertia ratio increases, set the position loop gain and speed loop gain to
the lower limit of the range of vatues specified, and increase the speed loop in-
tegration time constant.
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MECHATROLINK Communication

This chapter describes MECHATROLINK communication specifications,

commands and communication sequence and provides a list of alarms/

warnings.
6.1 Specifications and Configuration ............ 6-2
6.1.1 Specifications . .......c..ciiiiiiiiiiiiie 6-2
6.1.2 Control Structure . ........cooeiinirinnenanns 6-2
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6.4.1 Option Field Specifications ................... 6-7
6.4.2 KO Monitor Specifications .................... 6-8
6.4.3 Maonitor 1/2 Type Field Specifications .......... 6-9
6.4.4 CONFIG Specifications .................co.. 6-10
6.4.5 ALM_RD Specifications ...................... 6-10
6.4.6 ALM_CLR Specifications ..................... 6-11
6.4.7 CONNECT Specifications .................... 6-1
6.4.8 INTERPOLATE Specifications . ............... 8-12
6.4.9 LATCH (Interpolation Feed with Position Detection)
Specifications . ......... ..ol 6-12
6.4.10 POSING Command Specifications ........... 6-13
6.4.11 INTERPOLATE Command Specifications . ... .. 8-13
6.4.12 ID_RD {ID Read) Specifications .............. 6-13
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MECHATROLINK Communication

6.1.2 Control Structure

6.1 Specifications and Configuration

- 6.1.1 Specifications

Ftems that are not described in this chapter are based on the MECHATROLINK application layer.
For more details refer to the following manuals.

MECHATROLINK System User’s Manual (SIE-S800-26.1)

MECHATROLINK Servo Command User s Manual (SIE-S800-26.2)

6.1.2 Control Structure

The following tllustration shows control structure, Up to 15 axes can be connected.

Host
controller

SERVOPACK SERVOPACK
Servomotor Servomotor
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6.2 15W Rotary Switch for MECHATROLINK Station Address Settings

o Mg YET AT A e T et L e -

..\.__./

6.2 1SW Rotary Switch for MECHATROLINK Station Address
Settings

1SW sets the MECHATROLINK station address, and is used to select one of the following
SGDB-[JODN addresses.

sSwWi Station Address o
0 Not used (Do not set.) o
1 41H (Factory selting) rm—l »
2 T
3 43H '_ —I E
4 44H B
5 45H 3508 10an
8 46H 52 00
7 47H Qe
8 48H \\
9 49H S [
A 4AH / 18w
B 4BH
C 4CH
D 4DH
E 4EH
F 4FH

Note - This switch seiting is read only when power is turned ON.
To change settings, turn OFF the power and turn it ON again.
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The following abbreviations are used for processing and synchronization classifications.

[ Processing Classifications

Synchronization Classifications

Network command

A

Asynchronous cornmand

Data communication comenand

5

Synchronous command

Control command

Motion command

N EEBEE

Compound cotnmand
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6.4 Special Descriptions

6.4 Special Descriptions

The following describes specific items unique to the SGDB-CICCIN.

6.4.1 Option Field Specifications

Command

Wl lm | <N s WD =

—
[

i
py

—
]

-
o

Monitor 1/2 type

—_
£y

—_
L]

16 WODT

The third and fourth bytes of the reference data ficld for motion com-
mands are reserved for options used to add motion command functions

for each product.

Option fields are used in the SGDB-[JC] N for speed lcop P/PI control
switching and acceleration/deceleration filter selection.

& Appropriate commands for options.
Followings are appropriate commands for option fields.
SV_ON, INTERPOLATE, POSING, FEED, LATCH,
EX_POSING, ZRET

In SGDB-JOON option field, the third byte is used for acceleration/deceleration filter type selec-
tion and the fourth byte is used for speed loop P/PI control switching.

Option
3 Acceleration/deceleration filter type selection
4 Speed loop P/P1 control switch

B Acceleration/Deceleration Filter Selection

D7

D6 D5 D4 D3 D2 D1 0o

03 0

0 0 0 0 0

L

Acceleratton/decalaration
filter type selection (3 to 2)
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6.4.2 1/O Monitor Specifications

Acceleration/Deceleration Filter Type Selection (D3 and D4 ) -

Three types of acceleration and deceleration can be selected with the SGDB-CICJON.

Type

Acceleration/Deceleration Filter Type Related Parameters

Linear acceleration/deceleration (no filter) -

Exponential acceleration/deceleration  Cn-002D, 002E

S-curve acceleration/deceleration (running | Cn-0026
average)

IMPORTANT 1. All bits except D3 and D4 must be set to 0.

2. Acceleration/deceleration types can only be switched when DEN (acceleration/deceleration filter output
complete) is set to 1. Never switch acceleration/deceleration types when DEN is set to 0.
Yaskawa cannot guarantee how the SERVOPACK will act if the two items above are not followed exactly.

.I Speed Loop P/PI Coni__rol _S_Witching

D7

D6

D5

D4 D3 D2 01 Do

04

0 0 0 0

¢ Speed Loop P Control Switching (D4)

I—Speed loop P/PL control

switching (1: P control)

The SGDB-OCION 1s has a function that switches the speed loop between Pl and P conirol

in real time.

D4

Speed Loop Control

PI control (switches to P control via mode switch settings)

P control

This function suppresses undershooting and shortens positioning complete time when the

Servomotor is stopped.

IMPORTANT All bits except D4 must be set to 0, otherwise Yaskawa cannot gnarantee how the SERVOPACK will act,

6.4.2 1/0 Monitor Specifications

N-OT and P-OT are output monitoring as a logic OR with the software limits (N-SOT, P-SOT).
The OT is output as the OT (overtravel) even at the software limits.




6.4 Special Descriptions

6.4.3 Monitor 1/2 Type Field Specifications

1 Command The monitor 1/2 type, the thirieenth byte of the reference data field
2 of commands, is reserved to select monitor data that will be re-
3 Option turned.

: The following types of monitoring are available with the
5 SGDB-OOLN.

7 ® Appropriate commands for monitor 1/2 type

8 SMON, SV_ON, SV_OFF, INTERPOLATE, POSING,
1‘; FEED, LATCH, EX_POSING, ZRET

11 -

12

13 R e :

14

15

18 WDT

The foliowing table outlines the data (codes) and monitoring contests of monitor 1/2 type.
Name ~Code Description Units
POS 0 Position in the reference coordinate systern Reference units
MPOS 1 Position in the mechanical coordinate system | Reference units
PERR 2 Position error : Reference units
APOS 3 Absolute position Reference units
LPOS 4 Counter latch position Reference units
IPCS 5 Internal position in the reference coordinate Reference units
system

TPOS 6 Final target position Reference units
—_ 7 — -

FSPD 8 Feedback speed Reference units/s
CSPD 9 Reference speed Reference units/s
TSFD A Final target reference speed Reference units/s
TRQ B Torgue reference Reference units
- C - %
- D — _
- E — —
— F — —

Note 1. The minus (-) sign indicates unused bits. Do not use them,

2. Feedback speed is approx. 20 [reference unit/s] {factory setting) and refer-
ence speed is a resolution of 500 [reference unit/s].
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6.4.5 ALM_RD Specifications

6.4.4 CONFIG Specifications

The following user constants can be reset in CONFIG (equipment setup) command for

SGDB-OCICN.
Cn-0001 Memory switch 1
Cn-0002 Memory switch 2
Cn-0011 No. of encoder pulses

6.4.5 ALM_RD Specifications

Byte Command Response
1 ALM RO ALMRD The ALM_RD_MODE at the fifth byte of ALM_RD
2 ALARM (read alarm/warning status) is the field used to select
3 STATUS objects that will be read, and it can be specified for
4 each product.
5 [ ALMRD MODE | ALM RD MODE
6 The following are ALM_RD_MODE specifications
7 for the SGDB-OOCN.
8
9
10 ALM DATA
1
12
13
14
15
16 WDT RWDT
ALM_RD_MOCDE Description
0 Read cuﬁent alarm/warning status
10 items max. {sixth to fifteenth byte}
1 Read alarm/warning status history
10 items max. (sixth to fifteenth byte)

Note Alarm and warning history occurrences are saved on EEPROM, and will not be
lost if power goes OFF,



6.4 Special Descriptions

6.4.6 ALM_CLR Specifications

ALM CLR

ALM CLR_MODE

Wl lm|~N|»|0; W] D

—_
=]

[y
-

-
[ 3

—
<1l

—
'S

-
(9]

-k
[22]

WDT

The ALM_CLR_MODE at the fifth byte of ALM_CLR (clear
alarm/warning status) is the field wsed to select objects that will be
cleared, and it can be specified for each product.

The following are ALM_CLR_MODE specifications for the
SGDB-UOON.

ALM_CLR_MODE

Description

Clear corrent alarm/warning status

Clear alarmvwarning status history

Note It takes approx. 100 ms to clear. De not clear alarm/warning status history oc-
currences while the motor is driving.

6.4.7 CONNECT Specifications

1 CONNECGT CONNECT (establish connection} is limited in the SGDB-DOICIN
2 to the following items.
8 « COM_MODE
4
5 VER
L& D7 06 Ds D4 D3 oe D1 0o
7
8 DTMOD SYNCMOD| EXMOD
9
10 DTMOD :  Data transfer method
1
P 10: Muitiple is not supported.
14 Use 2=COM_TIME = 32.
15
16 WDT
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6.4.9 LATCH (Interpolation Faed with Position Detection) Specifications

6.4.8 INTERPOLATE Specifications

INTERPOLATE

Option

13

Wl kW N =

Interpolation position

14

15

16

WDT

The speed feed forward function is not supported in INTERPO-
LATE (interpolation feed} with the SGDB-[_ILILIN.

Always set the speed feed forward field between the ninth and
twelfth bytes to 0.

6.4.9 LATCH (interpolation Feed with Position Detection)

Specifications
1 LATCH
2 | Latch signal selact
3
4 Option
- .
6 Interpolation position:
7
8
T

Meonitor type 1/2

wDT

The speed feed forward function is not supported in LATCH (inter-
polation feed with position detection) with the SGDB-LJLILIN.

Always set the speed feed forward field between the ninth and twelfth
bytes to (.

Latch Signal Delays
C-phase: ~ Within 1 ps
External signal:  Approx. 50 s

{(with 24 VDC input}

Set the external signal so that Low section will exceed 300 us as
shown below,

Low | High

——

500 ps min.

High



8.4 Special Descriptions

6.4.10 POSING Command Specifications

There is alimit to the resolution of the acceleration/deceleration constants and feed speed when posi-
tioning with commands like the POSING command. These resolutions are given below. The INTER-
POLATE command can be used when higher resolution is required.

® Acceleration/deceleration constants (CN-001F and Cn-0020):

15625 reference units/s? (factory setting)

This value changes with the number of reference units per revolution.

o Ifthe number of reference units pet revolution 1s 13653 or les.s, the resolution will be 15625

reference units/s2. Ifitexceeds 13653, the resolution will be 250000 reference units/s2. The
acceleration/deceleration time is 8.19s maximum, and it is 1 s maximum with a FEED com-

mand.

® Feed speed: Approx. 2 reference units/s

-

The feed speed cannot exceed 16383500 reference units/s.

6.4.11 INTERPOLATE Command Specifications

ence as a feed speed.

6.4.12 ID_RD (ID Read) Specifications

The interpolation feed speed for the INTERPOLATE command and other interpolation commands

cannot exceed 16383500 reference units/s when expressing the amount of movement for one refer-

1 ID_RD The DEVICE_CODE is available only with “00H; Main device/
2 Product type” and “02H: Software version,” because hardware lim-
3 its use of the ID_RD function in the SGDB-[JCICIN.
4
5 DEVICE CODE
6 OFFSET
7 SIZE
8
9
10
11
12
13
14
15
16 WOT
The following are IDs that can be read.
DEVICE_ ID Description
CODE 5o [ o1 [ 02 | 03 |04 | 05 | 06 | 07 | 08 | 09 | OA | 0B | oC | 0D | OE | OF
COH S G D B - * * * N o0 Undefined
02H Softyvare Undefined
version
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6.4.13 Unsupported Commands

Note 00 to 08 are ASCIE code, 09 is O0H, and the software version is binary data.

6.4.13 Unsupported Commands

Do not use the following commands because they are not supported in the SGDB-TJCIOIN.

Code

Name

Function

3E

ADJ

Adjustment

3F

SVCTRL

General-purpose servo control




6.5 Power ON Sequence (Communication Sequence)

Power ON Sequence (Communication Sequence)

The following is a typical power ON sequence (communication sequence).

1. Turn ON the control power supply.
{

2. Make communication connection (CONNECT command).

When communication connection has been completed, confirm the following: COMRDY=1
and SVALM=0). Also confirm the MECHATROLINK version.

l
3. Check device ID, etc.

Confirm that the ID is “SGDB-#+N". Also confirm the software verston.

3

4. Write required parameters by PRM_WR command, (Set up the equipment (CONFIG com-
mand})
\

5. Turn encoder (sensor) power ON (SENS_ON command).

When the power has been turned ON, confirm the following status: COMRDY=1.
N

6. Turn ON the main power supply. (Confirm the following status: PON = | when power
ON is completed.) It takes about 0.6 s from power ON until power ON is completed. n
I

7. Main circuit ON (SV_ON command).

When the main circuit has been turned ON, confirm the following status: $VON=1,

s

8. Operation starts.

9. Main circuit OFF (8V_OFF command).

When the main circuit has been turned OFF, confirm the following status: $VON=0.

\)
10. Turn OFF the main power supply.

11. Communication disconnected (DISCONNECT command)
3y

12, Turn control powér supply OFF.

After turning ON the control power, transfer the NOP command or CONNECT command
until communication connection has been completed.
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The controller always has the required parameters and ensures proper controller operation
by transferring the parameters at power ON. We recommend using this method at all times
because the controiler can then manage the parameters even if the SERVOPACK or motor
is replaced.

There is also an alternative method shown on the next page where the SERVOPACK has all
parameters (non-volatile parameters).

Non-volatile parameters are saved on EEPROM and cannot be changed very often. Also
when absolute encoder is selected, the encoder cannot be changed to an incremental encoder
without turning power ON/OFF. (Effect at the next power ON)

First write parameters to the SERVOPACK offline.

1. Turn control power ON.,

4

2. Communication connection (CONNECT command)
L _ . _ .

3. Check device ID, etc.
d

4. Write required non—volatile parameters by PPRM_WR command.

When writing has been completed (ready for next writing), confirm the following status:
COMRDY=1.
{

5. Communication disconnected (DISCONNECT command)
i

n 6. Tutn control power OFF
The following is a typical example (no parameters transferred).

1. Turn control power supply ON.
A

2. Communication connection (CONNECT command)

When communication connection has been completed, confirm the follbwing status:
COMRDY=1 and SVALM=0. Also confirm the MECHATROLINK version.
4

3. Check device ID, etc. (Use the equipment setup (CONFIG command})

Confirm that ID is “SGDB-»+«N", Also confirm the software version.

I
4. Turn encoder (sensor} power ON (SENS_ON command).

When the power has been turned ON, confirm the following status: COMRDY=1.
. ;

5. Turn ON the main power supply. (Confirm the following status: PON = 1 when power
ON is completed.) It takes about 0.6 s from power ON until power ON is completed.

{



|

|

8.5 Power ON Sequence {Communication Sequence)

6. Main circuits ON (SV_ON command).

When the main circuit has been turned ON, confirm the following status: SVON=1.

)

7. Operation starts.

8. Main circuit OFF (SV_OFF command) and turn OFF the main power supply.
l .

9. Communication disconnected (DISCONNECT command)
\

10, Turn control power supply OFE.
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6.6 List of Alarm and Warning Codes

Code Name Alarm type
99 Normal -
94 User constant setting warning Warning
95 MECHATROLINK command warning Warning
96 MECHATROLINK communication warhing Warning
00 Absolute encoder data error Servo alarm
02 Broken user constant Servo alarm
10 Overcurrent Servo alarm
11 Ground Servo alarm
30 Regeneration error detected Servo alarm
40 Overvoltage e Servo alarm
41 Undervoltage Servo alarm
51 Overspeed Servo alarm
71 Overload (instantaneous) Servo alarm
72 Overload (continnous) Servo alarm
TA Heat sink overheated Servo alarm
80 Absolute encoder error Servo alarm
81 Absolute encoder backup error Servo alarm
g2 Absolute encoder checksum etror Servo alarm
83 Absolute encoder battery error Servo alarm
84 Absolute encoder data error Servo alarm
85 Absolute encoder overspeed Servo alarm
B1 Gate array 1 error Servo alarm
B2 CGate array 2 error Servo alarm
B3 Phase-U current feedback error Servo alarm
B4 Phase-V current feedback error Servo alarm
B5 Watchdog detector error Servo alarm
| B6 Main power supply circuit error Servo alarm
i Servo overrsn Servo alarm
c2 Encoder phase detection error Servo alarm
C3 Encoder phase-A and phase-B disconnection Servo alarm
C4 Encoder phase-C disconnection Servo alarm
c5 Incremental encoder initial pulse error Servo alarm
Do Position error overflow Servo alarm
ES MECHATROLINK synchronization error Communication alarm
E6 MECHATROLINK communicatien error Communicaticn alarm
F1 Power supply line not connected Servo alarm
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This chapter describes the contents and settings of user constants (parame-

ters) and memory switches.

7.1 SettingUserConstants ....................
7.1.1 BasicUserConstants ........................
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7.1.2 Gain-related Constants
7.1 Setting User Constants

The following user constants (parameters) are available with the SERVOPACK. Set or change the
user constants to fit your system.

7.1.1 Basic User Constants
The following basic user constants are available.

[ ] .Cn—0037: Servomotor Selection

Selects the Servomotor, but the setting can be changed only once after power is turned ON.
Cn—0037 is set by the type of Servomotor used, so set the correct Servomotor type. Table 7.1
{page 7 -23) shows Servomotor 'Codt_e_s‘ Do not change this setting during motor running.

H Cn-0011: Number of Encoder Pulses

Sets the number of pulses per encoder revolution. The setting can be changed only once after
power is turned ON; do not change the setting during motor running.

B Cn-0003: Load Inenrtia

Sets the load inertia for the moment of inertia ratio on the motor shaft. The allowable setting
range is 0 to 65535 [%], but regeneration and other factors must be considered if the Servomotor
exceeds the allowable load inertia. See 5.6.2 (page 5 -10).

7.1.2 Gain-related Constants

The following gain-related user constants are available.

B Cn-0004: Speed Loop Gain

® Sets the proportional gain for the speed controller.
¢ Allowable setting range: 1 to 20000 [ x 0.1 Hz]

® Sets the constant at 40 [Hz] maximum when the motor is running under no-load conditions.

Bl Cn-0005: Speed Loop Integration Time Constant

® Sets the integration time constant for the speed controller.

¢ Allowable setting range: 100 to 65535 [ x 0.01 ms]

B Cn-001A: Position Loop Gain

# Sets the proportional gain for the position controller.

# Allowable seiting range: 1 to 50000 [ X 0.01/5]
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B Cn-001C: Bias

® Sets the position control bias. This constant is used depending on load conditions to shorten
positioning time.,

& Allowable setting range: 0 to maximum motor speed { X 100 reference units/s]
M Cn-001D: Feed Forward Compensation |

¢ Sets the feed forward compensation for the position controller.

¢ Allowable setting range: 0 to 100 [%]
B Cn-0027: Feed Forward Reference Filter

# Sets the primary lag filter to add to the feed forward compensation.
& This constant can be used to reduce the impact of feed forward control.

& Allowable setting range: 0 to 64000 [us]
7.1.3 Torque-related Constants
The following torque-related user constants are available,

B Cn-0006: Emergency Stop Torque

® Seis the stopping torque {deceleration by emergency stop torque with deceleration constang
Cn-0001 bit 8 set to 1) for overtravel.

® Allowable setting range: 0 to maximum torque [%]

M Cn-0008: Forward Torque Limit

¢ Sets the motor torque limit for forward rotation (for reverse rotation with reverse rotation
mode).

# The motor torque will be controlled within this limit during forward rotation.

# Allowable setting range: ¢ to maximum torque {%)

B Cn-0009: Reverse Torque Limit
& Sets the motor torque limit for reverse rotation.
® The motor torque will be centrolled within this limit during reverse rotation.
¢ Allowable setting range: 0 to maximum torgue [%]

B Cn-0017: Torque Reference Filter Time Constant

® Sets the primary lag filter to add to the reference torque for speed error and speed loop gain.
® This constant is used to prevent vibration due 10 mechanical resonance.

® Allowable setting range: 0 to 25000 [ps]

B Cn-0018: Torque Reference Filter Time Constant (Secondary)

® Sets a secondary lag filter. The filtering effect can be improved by applying a secondary lag
filter to the reference torque.
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7.1.4 Sequence-ralated Constants

# Specifying a value other than ( applies a secondary lag filter.

@& Allowable setting range: 0 1o 25000 [ps]
7.1.4 Sequence-related Constants

The following sequence-related user constants are available.

B Cn-0012: Time Delay from Brake Reference to Servo OFF

& Sets the time delay from the brake reference output to Servo OFF when a Servomotor with
a brake is used.

e Allowable setting range: 0 to 50 [X 10 ms]

Servo OFF

Servo ON

Brake Release Brake Hold

Drive ON : Drive OFF
" cn-0012

B Cn-0015: Brake Timing During Motor Running {Motor Speed for
Brake ON Reference)
® Sets the motor speed at which a brake reference is turned ON during servo OFF.
¢ If the motor speed is faster than this setting speed, the brake is releasing.

¢ Allowable setting range: 0 to maximum motor speed [1/min]

B Cn-0016: Time Delay from Servo OFF to Forced Brake ON During
Motor Running
& Sets the time delay from Servo OFF until the brake ON,

# The mechanical brake is not immediately applied when the motor speed is faster than the
speed that was set to Cn-0015 after Servo is turned OFF. When the setting time has passed,
the brake hold regardless of the motor speed.

o Allowable setting range: 10 te 100 [ X 10 ms]

74
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Servo QFF

Servo ON

Motor Speed DB Stop or Free-run Stop

(r/miny)

Ccn-0015 [---=~-----

Brake Hold

Brake Releass J
*  Cn-0016

7.1.5 Motion-related Constants

The following motion-related user constants are available.

B Cn-0024 (B) and Cn-0025 (A): Electronic Gear Ratio

' . B /Cn-0024
® Theelectronic gearratio s \ 020025 / Fepresents the number of encoder pulses perrefer-

ence unit.

For example, consider a system where the reference vnit is micrometers in equipment that
drives a ball screw with a 5-mm ((.20-in) pitch using a Servomotor with an incremental en-
coder (8192 pulses). Since 8192 encoder pulses are generated 4 times (unconditionally 4
times) in one motor revolution, the number of pulses generated is 8192 X 4 or 32768 pulses.
Here, the Servomotor moves 5 mm (0.20 in) above the 5-mm (0.20-in) pitch ball screw, and
this distance expressed as micrometers is 5000 pm. Therefore, set Cn—0024 to 32768 and
Cn-0025 to 5000.

& Make sure that the electronic gear ratio falls within the range 0.01 = B/A = 100
® Be sure to recalculate and correct user constants set in reference and speed reference units.

Do not change this setting during motor running.

B Cn-001F: First-step Linear Acceleration/Deceleration Constant

® Sets the first—step acceleration/deceleration when two-slep acceleration/deceleration is used.

® When two-step acceleration/deceleration is not used, set the first-step acceleration/decelera-
tion speed and the acceleration/deceleration constant switching speed (Cn-0021) to 0.

® Allowable setting range: 0 to 65535 [ X 10000 reference units/s*)

B Cn-0020: Second-step Linear Acceleration/Deceleration
Constant

# Sets the second-step acceleration/deceleration.

& Allowable setting range: 0 to 63535 [ X 10000 reference units/s?)
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7.1.5 Motion-related Constants

Speed

Cn-0020
Cn0021 fp------="“--~-~----F-cdo-o- --

Cn-001F

Time
B Cn-0021: Acceleration/Deceleration Constant Switching Speed

® Sets the speed for switching from the first—step to the second-step acceleration/deceleration
in two-step acceleration/deceleration.

® Allowable setting raﬁge: 0 to 65535 [><. 100 reference units/s]
H Cn-0026: Running Average Time

® Sets the time of running average for S-curve acceleration/deceleration.
® This constant is used for S-curve acceleration/deceleration.
® Allowable setting range: 0 to 5100 [ X 100 ps]

® Running average is not valid when “0” is set.

B Cn-002D: Exponential Acceleration/Deceleration Bias
# Sets bias to change linear acceleration/deceleration to exponential acceleration/deceleration.
e Allowable setting range: 0 to 32767 [ X 500 reference units/s]

B Cn-002E: Exponential Acceleration/Deceleration Time Constant

® Sets the time constant to change linear acceleration/deceleration to exponential acceleration/
deceleration.

® Allowable setting range: 0 to 5100 [ X 100 ps]
¢ Exponential acceleration/deceleration is not valid when “0” is set.

B Cn-0022: Zero Point Return Approach Speed 1

& Sets the approach speed for returning to the zero point after the deceleration limit switch sig-
nal turns ON.

& Allowable setting range: 0 t0 65535 [ X 100 reference units/s)

B Cn-0023: Zero Point Return Approach Speed 2

& Sets the speed to search for the zero point after the deceleration limit switch signal turns ON
or OFF.
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& Allowable setting range: 0 to 65535 [ X 100 reference units/s)

Cn-0028: Final Travel Distance To Betui'n To Zero Point

# Sets the distance from the encoder zero point pulsc (phase C pulse} to the zero point when
returning to the zero point,

® Allowable setting range: —2147483648 10 +2147483647 [reference units]

& If the setting distance is reverse direction or a short travel distance, the motor will decelerate
to a stop and then return to reverse direction.

Cn-002A: Zero Point Width
# Sets the zero point (ZPOINT) detection width.

# Allowable setting range: 0 to 65535 [reference units]

Cn-0033: Absolute Encoder Zero Point Offset

# Sets the difference between the encoder zero point (position @) and the machine zero point
if an absolute encoder is used. For example, set the amount of offset so that the machine zero
point is position 0. :

e Allowable setting range: ~2147483648 to +2147483647 [reference units)
Cn-002B: Final Travel Distance for External Positioning

# Sets the distance from the external signal input during external positioning,.
® Allowable setting range: —2147483648 to +2147483647 [reference units]

o If the setting distance is reverse direction or a short travel distance, the motor wiill decelerate
to a stop and then return to reverse direction.

Cn-002F: Forward Software Limit

® Sets the forward software position lHmit.
® Allowable setting range: 2147483648 to +2147483647 [reference units]

& The positive seftware limit must be set in combination with the reverse software limit to spec-
ify the range of motion, Make sure that the forward software limit is greater than the reverse
software limit.

Cn-0031: Reverse Software Limit

¢ Sets the reverse software position limit,

® Allowable setting range: —2147483648 to +2147483647 [reference units]

Cn-001B: Positioning Completed Width

® Sets the positioning completed width (PSET).

® Allowable setting range: ( to 250 [reference units)

Cn-0007: Positioning Near Detection Width

® Sets the detection width for positioning nearly completed (NEAR),
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7.1.6 Cther Constants

® When the motor position moves within this range for the target position, NEAR is set to 1
regardless of whether command distribution is completed.

e Allowable setting range: 0 to 10000 [reference units)

B Cn-001E: Position Error Overflow Range

® Sets the overflow detection level of the position error counter.
# Allowable setting range: 1 to 65535 [reference units]

& If the number of reference units per motor revolution (no. of encoder pulses X 4 X A/B)is
8193 or more, the range is the setting X 128. Therefore, the allowable setting range is 1 to
65535 [« 128 reference units].

7.1.6 Other Constants

The following user constants are also available.

H Cn-000C: Torque Reference Mode Switch Level

® Sets the torque reference mode switch level.

¢ This constant is valid only when torque reference mode switch is selected at Cn-0001 bits
12 and 13.

e Allowable setting range: 0 to maximum motor torque [%]

B Cn-000E: Acceleration Mode Switch Level

& Sets the accele_ralion mode switch level.

# This constant is valid only when acceleration mode switch is selected at Cn-0001 bits 12 and
13.

e Allowable setting range: 0 to 3000 [ X 0.167 1/s?]

B Cn-000F: Error Pulses Mode Switch Level

¢ Sets the mode switch level for switching the mode by error pulses.

# This constant is valid only when error pulses mode switch is selected at Cn-0001 bits 12 and
13.

# Unit: encoder pulses

® Allowable setting range: 0 to 10000 [pulses]

M Cn-0035: Speed Loop Compensation Constant

¢ The speed loop compensation function compensates for a phase shift resulting from speed
detection in digital control and is effective in reducing vibrations.

#® When using this function, set Cn-0035 within a range that does not cause vibrations in the
servo system or abnormal noise in the mechanical system.

# The speed loop compensation function may not be effective in some cases and vibrations may
- increase as a result, In that case, do not use the function (set Cn-0035 to 0).
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¢ Allowable setting range: 0 to 100 (0: no compensation)

B Cn-0038: Changing PG Power Supply Voitage

® The encoder power supply voltage must be 4.75 to 5.25 V at the encoder input section.
Change the power supply voltage based on factors like the length of the encoder cable and
use the following values as guidelines for standard cables.

Encoder Cable Length

am 5m 10m 15m 20m
{9.84 1t) {16.40 ft) (32.81 ft) {49.21 f1) (65.62 ft)

Incremental Encoder 52500 54000 55500
12-bit Absolute Encoder

15-bit Absolute Encoder - 55000 37000

Note Faulty operation or damage can result from setting the value oo high or too low.
The allowable setting range is 52000 to 58000 [x 0.1 mV].

7.1.7 Memory Switches

The settings and functions of the memory switches are described below.

B Cn-0001 Bit 0: SV_ON Command Mask
® The SV_ON command is disabled when this bit is set to | {(main circuit operating status).
B Cn-0001 Bit 1: SENS_ON Command Mask

® The SENS_ON command is disabled when this bit is set to 1 (encoder power ON status).

Bl Cn-0001 Bit 2: P-OT Mask

® The P-OT signal is disabled when this bit is set to 1 (P-OT input OFF status}.

Bl Cn-0001 Bit 3: N-OT Mask

® The N-OT signal is disabled when this bit is set to I (N-OT input OFF status).

B Cn-0001 Bit 6: Base Block Stopping Method

® Sets whether to use the dynamic brake or coasting to stop the motor when the main circuit
is not operating (base block).

& Motor coasts 10 a stop when this bit is set to 1.

B Cn-0001 Bit 7: Operation After Dynamic Brake (DB) Stop

# Sets whether to continue the dynamic brake after a dynamic brake stop.

#® The brake is continued when this bit is set to 1.

Bl Cn-0001 Bit 8: Overtravel {OT) Stopping Method

® Sets how to stop a motor when overtravel occurs.
OT occurs at forward/reverse drive (overtravel) input and soft limit.
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7.1.7 Memory Switches

# The motor decelerats to a stop with the torque specified in the emergency stop torque constant
(Cn-0006) when Cn-0001 bit 8 is set to 1.

B Cn-0001 Bit 9: Holding Method Af'te'r An Emergency Torque
Deceleration Stop at Overtravel

& Sets the holding method after an emergency torque deceleration stop when overtravel occurs.

® Zero clamping (by position control) after the motor stops when Cn-0001 bit 9 is setto 1.
Normally sel this to I.

Stopping Methed After Stopping

DB Stopping
, DB Release
Overtravel - .
Coasting to a o
stop .
104 servo OFF -
Deceleration Bit9 :
stopping \\
. Zero clamp-
1 ing

Stop Sequence in the Overtravel (OT)

@ Cn-0001 Bit 10; Servo OFF Position Error

® The position error is held when Cn-0001 bit 10 is set to 1.

B Cn-0001 Bit 11: Mode Switch Function

® Sets whether the mode switch function will be used.

¢ The function is disabled when Cn-0001bit 11 is setto 1.

B Cn-0001 Bits 12 And 13: Mode Switch Selection

® Selects mode switch switching conditions. See 5.9.2 (pages 5 -20) for details on the mode
switch. '

Bits 13 and 12 = @, O: Torque

Bits 13 and 12 = 0, 1: Nothing (Do not use this setting.)
Bits 13 and 12 = 1, 0: Acceleration

Bits 13 and 12 = 1, 1: Error pulse

® The mode switch switching level can be set by Cn-000C to Cn—000F.

B Cn-0001 Bit 14: Encoder Selection

® Sets Cn-0001 bit 14 to O for an incremental encoder and to 1 for an absolute encoder.

# The setting can only be changed once after power is turned ON, but do not change the setting
during motor running.
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B Cn-0002 Bit 0: Motor Rotation Direction

® Sets the motor rotation direction.

& Determines whenever Cn-0002 bit 0 or 2CN-7 is the reverse rotation with a reverse rotation
setting.

@ The forward direction is clockwise when Cn-0002 bit O is set to 1. (Reverse Rotation Mode).

B Cnh-0002 Bit 1: Pulse Count Check for Absolute Encoder

® Cn—-0002 bit 1 is valid only when an absolute encader is used.

® (n-0002 bit 1 is used to check whether the number of PG pulses (phase A and B) between
origin pulses (phase C) match the number of pulses per revolution when an absolute encoder
is used.

¢ This check is disabled when Cn-(}002 bit 1 is sét to 1.

Bl Cn-0002 Bit 6: Software Limit Check by A Reference

o (Cn-0002 bit 6 is used to determine whether the software limit check is enabled when a posi-
tion reference such as POSING or INTERPOLATE or other is input.

® The software Fimit check is enabled when Cn-0002 bit 6 is set to 1.

H Cn-0013 Bit 10: MECHATROLINK Communication Check Mask

® (Cn—0013 bit 10 is used to cancel the communication check for debugging.
® Normally, set Cn-0013 bit 10 to communication check enabled.

® The communication check can be canceled by setting Cn-0013 bit 10 to 1.

H Cn-0013 Bit 11: WDT Check Mask

® Cn—0013 bit 11 15 used to cancel the WDT check for debugging.
® Normally, set Cn-0013 bit 11 to WDT check enabled
#® The WDT check can be canceled by setting Cu-0013 bit 11 to 1.

B Cn-0014 Bit 1: Zero Point Return Direction

# Set this bit to 0 when zero point return direction is the forward direction (+) .

& Set this bit to I when zero point return direction is the reverse direction (=),

B Cn-0014 Bit 2: P-SOT Mask

® Cn-0014 bit 2 is used to set whether the forward software limit check is enabled.

® The forward software limit check is disabled when Cn-0014 bit 2 is setto 1.

B Cn-0014 Bit 3: N-SOT Mask

® Cn-0014 bit 3 is used to set whether the negative software limit check is enabled.

® The negative software limit check is disabled when Cn-0014 bit 3 is set to 1.
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7.1.7 Memory Switches

Cn-0014 Bit 9: Brake Operation

® Selects the SERVOPACK user constant or the BRK_ON/BRK_OFF command to operate the
brake reference.

® The brake reference is operated by the SERVOPACK user constant when Cn-0014 bit 9 is
setto 1.

Cn-0014 Bit 10: P-OT Signal Logic

¢ The P-OT signal logic is reversed when Cn—-0014 bit 10 is set to 1. Forward drive is prohib-
ited when the P-OT signal is turned OFF (Signal is CLOSED).

Cn-0014 Bit 11: N-OT Signal Logic

# The N-OT signal logic is reversed when Cn—0014 bit 11 is set to 1. Reverse drive is prohib-
ited when the N-OT signal is turned OFF (Signal is CLOSED).

Cn-0014 Bit 12: DEC Signal Logic

& The DEC signal logic is reversed when Co-0014 bit 12 issetto 1,

® The motor moves at zero point return approach speed 1 when the DEC signal is turned OFF
(Signal is OPEN). '

® The motor searches for the crigin pulse at zero point return approach speed 2 when the DEC
signal is turned ON (Signal is CLOSED).
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7.2 List of User Constants

IMPORTANT

The following table shows the numbers, names, factory settings, and other information for the user

constants.

® Oftheuser constants listed below, those that are reserved for the system are used internally by the SER-

VOPACK and cannot as a rule be accessed by the user.

® SERVOPACK behavior cannot be guaranteed if initial values for user constants reserved for the Sys-

tem are changed.

® Encoder and Servomotor factory seitings can only be changed once after power is turned ON.

® Do not enter speed or torgue values higher than the maximum for the Servomotor.

Constant No. Name Size Units Range Factory Settings
Cn-0001 Memory switches 1 2 bit - 0380H
Cn-0002 | Memory switches 2 2 bit - 0000H
Cn-0003 Load inertia 2 % 0to 65535 100
Cn-0004 Speed loop gain 2 0.1 Hz 1 to 20000 400
Cn-0005 Speed toop integration 2 0.01 ms 100 to 63535 2000

time constant
Cn-0006 Emergency stop torque 2 % OtoMAX MAX
Cn-0007 Positioning near detection 2 Reference units 0 to 10000 10
width
Cn-0008 Forward torque limit 2 o Oto MAX MAX
Cn-0009 Reverse torque limit 2 o Oto MAX MAX
Cn-000A Reserved for system 2 - - 0000H
Cn-000B Reserved for system 2 - - GO0OH
Cn-000C Torque reference mode 2 % 0to 32767 200
switch level
Cn-000D Reserved for system 2 - - QO000H
Cn-000E Acceleration mode switch 2 0.167 r/s? 0 to 3000 0
level
Cn-000F Error pulses mode switch 2 Pulse 0 to 10000 0
level
Cn-0010 Reserved for system 2 - - 0000H
Cn-0011 Number of enceder pulses P/R 513 to 32767 Capacity
Cn-0012 Time delay from brake ref- 2 10 ms 0 to 50 ¢
erence to Servo OFF
Cn-0013 Memory switches 3 2 bit - 0000H
Cn-0014 Memory switches 4 2 bit - 00COH
Cn-0015 Brake timing during motor 2 r/min 0to MAX 100
running (reference output
speed)
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Constant No. Name Size Units Range Factory Settings

Cn-G016 Time delay from Servo 2 10 ms 10 to 100 50
OFF to brake ON during
motor running

Cn-0017 Torque reference filter time 2 ns 0 to 25000 400
constant

Cn-0018 Torque reference filter time 2 s 0 to 25000 0
constant (secondary) :

Cn-0019 Reserved for system 2 - - 0000H

Cn-001A Position loop gain 0.0/ 1 to 50000 4000

Cn-001B Positioning completed Reference units 010 250 7
width

Cn-001C Bias 2 100 reference units/s | 0 to MAX 0

Cn-001D Feed forward compensa- 2 %o 0to 100 0
tion ]

Cn-001E Pasition error overflow 2 Reference units 1to 65535 65535
range : "

Cn-001F First-step linear accelera- 2 1000 reference 0 to 65535 0
tion/deceleration constant units/s?

Cn-0020 Second-step linear accel- 2 10000 reference 0to 65535 100
eration/deceleration units/s2
constant

Cn-0021 Acceleration/deceleration 2 100 reference units/s | O to 65533 0
constant switching speed

Cn-0022 Zero point return approach 2 100 reference unitsfs | 010 65535 50
speed 1

Cn-0023 Zero point return approach 2 100 reference units/s | 0 to 63533 3
speed 2

Cn-0024 Electronic gear ratio B (np- 2 - 11032768 4
merator)

Cn-0025 Electronic gear ratio A (de- 2 - 1 1o 32768 1
nominator)

Cn-0026 Running average time 100 ps 010 5100 0

Cn-0027 Feed forward reference fil- 2 Hs 0 to 64000
ter

Cn-0028 Final travel distance to re- 4 Reference units -2147483648 to | 1000
turn to zero point 2147483647

Cn-002A Origin width 2 Reference units 1o 65535 10

Cn-Q028 Final travel distance with 4 Reference units -2147483648 10 | 100
external positioning 2147483647

Cn-002D Exponential acceleration/ 2 500 reference unitsfs | 0 to 32767 0
deceleration bias

Cn-Q02E Exponential acceleration/ 2 100 ps 0to 5100 0
deceleration time constant

Cn-002F Forward software limit 4 Reference units 2147483648 to | 8192 x 99999

2147483647
Cn-0031 Reverse software limit 4 Eeference units —2147483648 to | -8192 x 99999
2147483647

Cn-0033 Absolute encoder origin 4 Reference units -2147483648 to |0

offset 2147483647
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. Constant No. Name Size Units - Range Factory Settings

! Cn-0035 Speed loop compensation 2 - Oto 100 0

" - constant

; Cn-0036 Reserved for system 2 - - 0000H
Cn-0037 Servomotor selection 2 - : 0o 255 Capacity
Cn-0038 Changing PG power sup- 2 0.1 mV 52000 to 58000 [ 52500

ply voltage

Cn-0039 Reserved for system 2 - - 0000H

l Cn-003A Reserved for system 2 |- - 0000H

Cn-003B _ Reserved for system 2 - - 0000R

! Cn-003C Reserved for system |- n 0000H

; Cn-003D Reserved for system 2 - ) - 0000H

; Cn-003E Reserved for system 2 - - 0000H
Cn-003F Reserved for system - 2 - - 0D0OH

Note 1. Non-volatile parameters are saved on EEPROM and cannot be changed very often. It usually takes about
: 60 ms to overwrite by 2-byte parameter, and about 120 ms to overwrite by 4-byte parameter, but response
! of a command will vary somewhat depending on the status of the buffer.

2. The factory setting for load inertia is an equivalent inertia of the Servomotor. Since vibrations will occur
using the factory setting with a small load inertia, always set the load inertia to around 0 prior to operation.

3. Be sure to use an electronic gear ratio (Cn-0024 and 0025} within a range where 0.01

i ' = B(Cn-0024)YA(Cn-0025) £ 100. '

4. To avoid possible danger, never change parameters such as motor selection, encoder selection and number
of encoder pulses while the Servomotor is running (main circuit ON}.

5. Changing parameters like the electronic gear ratio and number of encoder pulses may cause the Servomotor
to run at a maximum speed outside the specified Servomotor speed range and may generate an alarm code
04 when power is turned ON. If this happens, check the reference units one more time.

6. Be sure to convert all data to hexadecimal before writing it. Convert b15 (MSB) to b0 (LSB) to hexadecimal
: in 4-bit groups (b5 10 b12, bl1 to b8, b7 to b4, b3 to bl for memory switches 1 10 4.
Data sent from SERVOPACKS is read in hexadecimal, and note that CJCICJCIH in the table is a hexadecimal
number. The values specified in Cn-0028, 002B and 002F to 0033 have a sign and are 32-bit twos comple-
ments when a minus {-) sign is added.
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7.3.1 Cn-0001: Memory Switchas 1

7.3 Memory Switch Bit Details

The following describes each bit of memory switch (bit-type user constant).

7.3.1 Cn-0001: Memory Switches 1

B Bits b0 to b7

The following table shows details of bits b0 to b7.

Bit : Description Factory Setting
b0 SV_ON command mask 0
0 Enable SV_ON/SV_OFF command.
1: Always send SV_ON command (Servo ON)
b1 SENS_ON command mask T 0
o Enable SENS_ON/SENS_OFF command
1 Always send SENS_ON command (Encoder power ON)
b2 P-OT mask 0
o Enable the P-OT signal.
1: Mask (always disable) P-OT signal
b3 N-OT mask . 0
o Enable N-OT signal.
l: Mask (always disable} N-OT signal
b4 -
b5 -
b6 Siopping method for base block
0: Dynamic brake {DB) stop
1: Coasting to a stop
b7 Operation after dynamic brake stop 1
0: Release dynamic brake.
l: Do not release dynamic brake.
Note Never change the factory setting of the bit marked with “-".
Cn-0001
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7.3 Memory Switch Bit Details

W Bits b8to bF
The following table shows details of bits b8 to bE,
Bit Dasctiption Factory
Setting

b8 Overtravel stop method 1
0:  Stopping procedure depends on the setting of bit 6.
L Decelerate to a stop using emergency stop torque.

b9 Operation after deceleration 1o stop at overtravel 1
0:  Servo wms OFF after deceleration to a stop.
1:  Zero clamping after deceleration to a stop (Position clamping).

bA - 0

bB Mode switch function 0
(:  Use the mode switch function (depending on bits 12 and 13).
1:  Disable the mode switch function. -

bC (1104 Mode switch selection (use internal torque reference) 0
01: None{Do ndt use this setting)

bD 10: Mode switch selection (use acceleration) 0
11: Maode switch selection {use error pulse)

bE Encader selection 0
0:  Incremental encoder
I:  Absolute encoder

bF - ' ¢

Note Never change the factory setting of the bit marked with™-*".
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7.3.2 Cn-0002: Memory Switches 2

7.3.2 Cn-0002: Memory Switches 2

The following table shows details of Cn-0002: Memory switch 2 bits.

Bit Description Factory
. Setting
b0 Motor rotation direction 0
0:  The forward direction is counterclockwise direction.
1 The forward direction is clockwise direction
(reverse rotation mode).
b1 Zero point error detection mask 0
0 Detect zero point error (only with an absolute encoder)
1. Do not detect zero point errors.
b2 - 0
b3 - 0
b4 - 0
bs - 0
b6 Software limit check by a reference position 0
0: Do not check.
1. Check.
b7 - 0
bs - 0
| b9 - 0
bA - 0
bB - 0
bC - 0
bD - 0
bE - 0
bF - 0
Note Never change the factory settings of the bits marked with “-".
Cn-0002
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7.3 Memory Swiich Bit Details

7.3.3 Cn-0013: Memory Switches 3

The following table shows details of Cn-0013: Memory switches 3 bits.

Bit ' Description Factory
Setting

b0 -

bt -

b2 -

b3 -

b4 -

bs -

b6 -

b7 -

b8 -

b9 -

S| S o oo o o] o o o] ©

bA MECHATROLINK Communication Check Mask (for Debugging)
(% Perform communication check ’
1: Communication check masked

bB WDT Check Mask (for Debugging} 0
0: Check WDT
1: Mask WDT

bC -

bD -

bE -

[e=) Q) Bk o)

bF -

Note Never change the factory settings of the bits marked with *-".

Cn-0013
Bit 15 14 13 12 11 10 @ 8 7 6 5 4 3 2 1 0

-

Reserved <
WDT check mask
Communication check mask
Resenved
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7.3.4 Cn-0014: Memory Switches 4

7.3.4 Cn-0014: Memory Switches 4

H Bit b0 to b7

The following table shows details of bits b0 to b7.

Bit Description Factory
Setting
b0 -
b1 Zero point return direction
: Forward direction
1: Reverse direction
b2 P-SQOT mask 0
0 Enable forward software limit,
1: Mask {always disable) forward software limit.
b3 N-SOT mask - ]
13 Enable reverse software Hmit.
1: Mask {always disable) reverse software limit.
b4 - 0
b5 - 0
b6 - 0
b7 - 0

Note Never change the factory settings of the bits marked with*-"".




7.3 Memory Switch Bit Details

P T ST

B Bitb8to bF

The following table shows details of bits b8 to bE.

Bit Description Factory
Setting
b8 -
b9 Brake operation
O Operate with the BRK_ON/BRK_OFF command.
1:  Operate from the SERVOPACK (BRK_ON/BRK_OFF command
disabled)
bA P-OT signal 0

0:  Positive logic
I:  Negative logic

bB N-OT signal 0
0:  Positive logic -
I:  Negative logic

LC DEC signal ¢
0:  Positive logic
11 Negative logic

bD -

bE -

bF - 0

Note Never change the factory settings of the bits marked with"-*.
Cn-0014
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Lﬁ,—.—_} \ J
L

b5 z T 3 5 S 4 ¥ EB B
[ 5 9 =2 § 2 8 25 2
il 71 @ ] = [ £ s @
b o L - [ -— = v
D Q = = o T =
[in t Qo o [ [0 o] £ o

o Z o o @ @ Q

-‘é Z 0o )

]

@ N

7-21



User Constants

7.4 Limits to User Constant Changes

The only user constants that can be changed during motor running are those listed below, Never

change the other user constants during motor running.

Number . Name
Cn-0004 Speed loop gain
Cn-0005 Speed loop integration time constant
Cn-0008 Positive torque limit
Cn-0009 Negative torque limit
Cn-0017 Torque reference filter time constant
Cn-0018 Torque reference filter time constant (secondary)
Cn-001A Position loop gain
Cn-001C Bias i
Cn-001D .| Feed forward cbmpensation
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7.5 Progedure for Transfarring User Constants

7.5 Procedure for Transferring User Constants

The procedure for changing (transferring) user constants (parameters) afier power is turned ON is

to transfer Servomotor selection, encoder selection (encoder type and number of pulses), electronic

gear ratio, and other user constants in this order only. Randomly transferring user constants will cause

auser constant setting alarm and parameters may not be received.

Motor selection, encoder selection and electronic gear ratio parameters can be changed only once

after power is turned ON and this must be done prior to executing the SENS_ON command and the

motor running.
Table 7.1 Cn-0037 Servomotor Selection List
Group SERVOPACK Servomot:ar Servomotor No.
{Cn-0037 Setting)

05 SGDB-05AN SGMG-03A0IB ABH
SGMG-05A0LJA 8EH
SGMP-04A TAH
SGM-04A 6AH

10 SGDB-10AN SGMG-06AIB ACH
SGMG-09A[JA 8FH
SGMG-09AIB ADH
SGMS-10AA A3H
SGMP-08A 7FH
SGM-08A 6BH

15 SGDB-15AN SGMG-13allA 90H
SGMG-12AB AFH
SGMS-15AA A4H
SGMP-15A 30H

20 SGDB-20AN SGMG-20AA 91H
SGMG-20A0B AFH
SGMS-20A00A ASH

30 SGDB-30AN SGMG-30A0A 92H
SGMG-30A[IB BCH
SGMS-30A0A AGH
SGMS-22A0A 9BH

50 SGDB-50AN SGMG-44AClA 93H
SGMG-44ALB B1H
SGMS-40AC1A ATH
SGMD-32A0A 9CH
SGMS-50A0A A8H
SGMD-40A A 9DH
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Group SERVOPACK Servomotor Servomotor No.
(Cn-0G37 Setting)
60 SGDB-60AN SGMG-55A0A 94H
SGMG-60A[B B2ZH
75 SGDB-75AN SGMG-715A0A 95H
1A SGDB-1AAN SGMG-1AAOA 8CH
1E SGDB-IEAN SGMG-1EALA 96H

Note The setting at user constant Cn—0037 can be changed as long as the applicable

Servomotor is within the same group.




Installation and Wiring

This chapter describes procedures for checking to be performed when the
Servomotors and SERVOPACKS are delivered as well as installation and
wiring specifications.

8.1 CheckingonDelivery .........c....co.unt. ' 8-2
8.2 Instailation ....... ... . i i 8-3
8.2.1 Installing the Servemotor ..................... 8-3
8.2.2 Installing the SERVOPACK ................... : 8-4
8.3 Wiring Specifications ...................... 8-7
8.3.1 Rated Current and Cable Specifications ........ a-7
8.3.2 Witing Instructions .............. ... ..l 8-9
B.3.3 PowerLoss .......ciiiiiinivninrinenneiannn 8-1
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Instaltation and Wiring

8.1 Checking on Delivery

When Z-Series products are delivered, check the following items:

Check Items Remarks
Check if the delivered products are Check the model numbers marked on the nameplates of
the ones you ordered. Servomotor and SERVOPACK.
Check for.damage. Check the overall appearance, and check for damage or
scratches resulting from transportation.
Check if the motor shaft rotates | If the motor shaft can be smoothly turned by hand, it is
smoothly. ' normal. If the motor has a brake, however, it cannot be

turned manually.

Check loose screws. Check for looseness by using a screwdriver as necessary.

If any of the above items are faulty or incorrect, contact the dealer from which you purchased the
products or your nearest sales representative. Be sure to confirm that there are no loose screws, break-

age in lead wires, or damage in insulation.
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8.2 Installation

8.2 Installation

8.2.1 Installing the Servomotor

The Servomotor can be installed either horizontally or vertically. If the Servomotor is installed
incorrectly or in an inappropriate location, the service life will be shortened or unexpected prob-
lems will occur. To prevent this, always observe the installation instructions provided below,

&CAUTION Do not connect the Servomotor directly to a commercial power supply. Doing so
will damage the motor.

The Servoemotor will not operate unless connected to the promper SERVOPACK.

M Before Installation

Note Anticorrosive paint is coated on the edge of the motor shaft to prevent corrosion during storage.
Before installation, clean off the anticorrosive paint thoroughly using a cloth moistened with
thinner. Avoid getting thinner on other parts of the Servomotor when cleaning the shaft.

Anticorrosive paint is
coated here,

Figure 8.1 AC Servomotor

B Environment Condition

Use the Servomotor in the following environment:
e Temperature range: —20 to 40°C
® Relative humidity of 20% to 80% (with no condensation)

® Storage temperature: —20 to 60°C
H [nstallation Site

The Servomotors are designed for indoor use. Install Servomotor in an environment which meets
the following conditions:

# Free from corrosive or explosive gases

& Well-ventilated and free from dust and moisture
® Ambient temperature of 0 to 40°C

¢ Sufficient access for each inspection and cleaning

If the Servomotor is used in a location subject to water or oil mist, install a shield or cover over
the Servomotor.
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8.2.2 Installing the SERVOPACK

B Alignment

Align the shaft of the Servomotor with that of the equipment to be controlled. When connecting
couplings, be careful not to apply any impact to the shaft or excessive force on bearings. Install
the Servomotor so that alignment accuracy falls within the range shown below. If the shafis are
not aligned propetly, vibration will oceur, resulting in damage to the bearings.

Measura this distance at four different positions on the circumference. The
differance betwesen the maximum and minimum measurements must be
0.03 mm (0.0012 in) or less. {Turn together with couplings.}

Measure this distance at four different positions on the
circumference. The difference between the maximum and minirmum
measurements must be 0.03 mm (0.0012 in) or less. {Turn together
with couplings.) ’

Figure 8.2 Alignment

Hl Allowable Bearing Load

Do not apply any excessive thrust load or radial load to the AC Servomotor, When installing
gears, couplings, pulleys, etc., be careful not to apply any impact to the shaft or excessive force
on bearings. Mechanical shock to the shaft end must be less than 490m/s? (1607.61 ft/s2 50 G

Design the mechanical system so that thrust load and radial load applied to the servomotor shaft
end during operation falls within the range shown in Table 3.1.

8.2.2 Installing the SERVOPACK

Z~-Series SGDB SERVOPACKS are base-mounted servo controlfers.

Install the SERVOPACK accerding to the following instructions, since faulty installation may
cause malfunction. '

SGDB-CIAN SERVOPACK
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8.2 Installation

Installation Site

Site Precautions

When instalted in a control panel Depending on the size of the panel, the temperatre inside the
control panel may become higher than the ambient
temperature due to heat generated by internal devices. Design
the control panel size, unit layout, and cooling method so that
the temperature around the SERVOPACK does not exceed
35°C,

When installed near a heating unit Suppress radiation heat from the heating unit and temperature
rise cansed by convection so that the temperature around the
| SERVOPACK does not exceed 35°C.

When installed near a source of Install a vibration isolator underneath the SERVOPACK to
vibration ' prevent it from receiving vibration.

When installed in a place subject to | Corrosive gases do not immediately affect the SERVOPACK
COITOSive gases but will eventually cause niagnetic contactors or relays in the

reference circuits or main circuits to malfunction, Take
appropriale action to prevent corrosive gases.

Other locations Avoid installation in hot or humid places, or where excessive
dust or iron powder is present in the air.

Orientation

Install the SERVOPACK perpendicular to the wall as shown in the figure.

The SERVOPACK must be orientated as shown in the figure because it is designed to be cooled
by natural convection.

NA\A\NNNNNN\N\N\N

Ventilation
Figure 8.3 Installation Orientation

Mounting Holes

Firmly secure the SERVOPACK through the three or four mounting holes provided.

Installation of Multiple SERVOPACKS

When installing multiple SERVOPACKS side by side in a control panel, provide ai least 10 mm
(0.39 in) space between them and at least 50 mm (1.97 in) space above and below them as shown
in the figure above and observe the following installation conditions:
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Installation and Wiring

8.2.2 Installing the SERVOPACK

Environmental Conditions
+ Ambient temperature for SERVOPACKS: 0 to 55°C
. Humidity: $0% RH or less |
» Vibration: 0.5G (4.9 m/s2) (16.08 ft/s?)
« Condensation and freezing: None

¢ Ambient temperature (or in-panel temperature) to ensure long-term reliability: 45°C or
less

Installation Method

o Install the SERVOPACK perpendicular to the wall so that the front panel faces outward (ME-
CHATROLINK communication connector mounting surface).

o Provide sufficient space around each SERVOPACK to allow for cooling by fan or natu-
ral convection. :

® When installing SERVOPACKS side by side, install cooling fans above the SERVOPACKS
1o prevent the temperature acound each SERVOPACK from increasing excessively and also
1o maintain an even temperature inside the control panel.

Fan Fan
/E\ /H\ 50 mm {1.97 in) or more
- i
Fan D I:l [] D

™ ™\ ~
| | 3
- o 10 ram {0.39 in) 50 mm (1.97 in) or more
QI ore .
A0 mm (1.18in)

ormore -

Figure 8.4 Installation Example
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8.3 Wiring Spacifications

8.3 Wiring Specifications

8.3.1 Rated Current and Cable Specifications

The rated current of the SERVOPACK external terminals and cable size are listed in Tables 8.1
and 8.2, The cable specifications and sizes must be selected according to the operating environ-
ment and current capacity. The cable specifications in these tables were selected under condi-
tions of three cables per bundle at 40° C ambient temperature, with the rated current flowing.
Table 8.3 lists the cable types.

Table 8.1 Rated Currents of SGDB SERVOPACK External Terminals

External Terminal Name Model Rated Current A (rms) (Effective Value) =

SGDB | 8GDB | SGDB | SGDB | SGDB | SGDB | SGDB | SGDE | SGUB | SGDB
Code -0SAN | -10AN | -15AN | -20AaN | -30AN | -S0AN | -60AN | -75AN | -1AAN | -1EAN

Online | Main Circuit R,S8,T 5.5 100 | 125 | 200 | 250 | 325 | 625 | 75.0 { 950 150
Termi- | Power Input
nals Terminals
Motor ¢ U, v. W 3.8 7.6 116 | 185 | 248 | 329 | 469 | 547 | 586 | 780
Connection '
Terminals
Regenerative PL.B - - - - - - 54 10.6
Resistor Unlt
Connection
Terminals
Control Power Lt 0.5
Input Terminals

Offline | Control 1O 1ICN 100 mA DC max.
Termi- | Signal Connector

nals PG Signal 2CN 100 mA DC max. {500 mA for the power line)
Connector
Ground Terminal @ -
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8.3.1 Rated Currant and Cable Specifications

Table 8.2 Wire Size Examples

External Terminal Name Made) Cable $ize [mm?2 {in2)]
SGDB | SGDB | SGDB | SGDB | SGDB | SGDB | SGDB | SGDB | SGDB | SGDB
Code -05AN | -10AN | -15AN | -20AN | -30AN | -50AN | -60AN | -75AN | -1AAN | -1EAN
Online | Main Circuit R,S, T HIV | HIV | HIV35(04005) | HIV | HIV | HIVS |HIV 14 | HIV 22 (0.034)
Termi= Power Input 1.25 2.0 min. 35 55 {0.012) | (0.022) min.
nals Terminals {0,002} | (0.003) (0.005) | (0.009) min. min.
mix. min. min. min,
Motor - U.V.W | HIV HIV 3.5 (0.005) min, HiV | HIVS | HIV14(0.022) | HIV 22 (0.034)
Connection 125 5.5 (0.012) Toin. min.
Terminals (0.002) {0.009%) min.
- min.
Regenerative P1,B - - - - - - HIVE HIV 14 min.
Resistor Unit min.
Connection
Terminals
.| Contrcl Power [t HIV 1.25 (0.002) min.
Input Terminals _
Offline ( Control ¥O ICN Use twisted-pair wires or shielded twisted-pair wires.

Termi- | Signal Connector Cenductor; 0.12 mm? (0.0002 in ar more, stranded tinned annealed copper wire.
nals PG Signal 3CN Finished cable size: 16 mm (0.63 in) dia. max. for 1CN and 11 mm (0.43 in) dia. max.
Connector for 2CN :

Ground Terminal @ HIV 2.0 (0.003) min.

Note 1. Cable selection conditions: three cables per bundle at 40 “C ambient temperature with the rated current flow-

ing.

2. Use cable with 600 V min. withstand voltage for main circuits.
3. Consider allowable current reduction ratio if cables are bundled in PVC or metal ducts.
4, Use temperature-resistant cable under high ambient or panel temperatures where normal vinyl cables rapid-

ly deteriorate.

Table 8.3 Cable Types

Cable Type Conductor Allowable Temperature
Symbol Name °C
PVC Normal vinyl cable -
v 600 V vinyl cable 60
HiV Temperature-resistant vinyl cable 75

Note 1. Use cable with 600 ¥V min. withstand voltage for main circuits.

2. Consider allowable current reduction ratio if cables are bundled in PYC or
metal ducts,

3. Use temperature-resistant cable under high ambient or in-panel temperatures
where normal vinyl cables rapidly deteriorate.

The following table shows specifications of cables used for SERVOPACK connectors 1CN and

2CN.
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8.3 Wiring Specifications

Control VO Signal 1CN | Cable Use twisted-pair wires or shiglded
Connector twisted-pair wires.
Applicable Cable AW(G24,20,28,30
Finished Cable ¢ 16.0 mm ( ¢ 0.63 in.) max.
Dimensions
PG Signal Connector | 2CN | Cable Use Yaskawa cable.

Use shielded twisted-pair cable if a
Yaskawa cable is not used.

See 8.3.1 “Rared Current and Cable
Specification” for details.

Applicable Cable Applicable cable sizes: AWG24, 26, 28, 30
Use AWG22 [(0.32 mm2) (0.0005 in?)] for
encoder power supply and FG lines.

Use AWG26 [(0.12 mm?) (0.0002 in?)] for
other signals. These connections permit
wiring distances up to 20 m {65.6 fi.).

Finished Cable ¢ 11.6 mm { ¢ 0.46 in.) max.
Dimensions

Note Cable selection conditions: three cables per bundle at 40 °C ambient tempera-
ture with the rated current flowing.

8.3.2 Wiring Instructions

To ensute safe and stable operation, always refer to the following wiring instructions.

¢ Forsignal lines and PG feedback lines, use twisted-pair wires and multicore shielded twisted-
pair wires {Yaskawa Drawing No. B9400064 or DE8400093).
The maximum allowable wiring length is as follows: 30 m (164.04 ft) for [/O lines (at 24 V
power supply}, 20 m (65.62ft) for PG feedback lines, and 50 m (164,04 ft} for MECHATRO-
LINK communication line. Cut off the excess portion of the cable to minimize the cable
length,

# For a ground wire, use as thick a cable as possible,
Atleast grounding to 100 Q or less is recommended. Always ground t¢ one point only.
If the motor is insulated from the machine, ground the motor directly.

¢ To prevent malfunction due to noise, take the following actions:

+ Position the input reference device and noise filter as close to the SERVOPACK as pos-
sible.

¢ Alwaysinstall asurge absorber circuit in the relay, solenocid and magnetic contactor coils.

+ The distance between a power line (such as a power supply line or motor cable) and asig-
nal line must be at least 30 cm (12 in). Do not put the power and signal lines in the same
duct or bundle them together. '

¢ Do not share the power supply with an electric welder or electrical discharge machine.
When the SERVOPACK is placed near a high-frequency oscillator, install a noise filter
on the input side of the power supply line.

+ The SERVOPACK uses high-speed switching elements, which may cause noise on signal
lines. To prevent this, always take the above actions.
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Installation and Wiring

8.3.2 Wiring Instructions

- ® Prevention of Radio Frequency Interference {RFI)
Since the SERVOPACKS are designed for industrial use, no measures are provided against
radio frequency interference. Use a noise filter in the power input line when using the SER-
VOPACKS near residential areas or where they are prone to radio frequency interference.

® ‘Do not bend or apply tension to cables. _
Since the conductor of a signal cable is very thin {0.1 to 0.3 mm? (0.0002 to 0.0005 in?)],
handle it with adequate care.



8.3 Wiring Specifications

8.3.3 Power Loss

Table 8.4 shows the power loss of the SERVOPACKS.

Table 8.4 Power Loss at Rated Output

SERVOPACK Model Cutput Main Circuit | Regenerative |Control Circuit | Total Power
Current (rms) | Power Loss Resistor Power Loss Loss (W)
(A) (W) Power Loss (W)
(W)
SGDB-05AN 38 27 30 20 77
SGDB-10AN 7.6 55 105
SGDB-15AN 11.6 80 } 130
SGDB-20AN 185 120 170
SGDB-30AN 24.8 170 22 222
SGDB-50AN 282 260 60 24 344
SGDB-60AN 46.9 290 - 27 317
SGDB-75AN 54.7 330 357
SGDB-1AAN 58.6 360 30 390
SGDB-tEAN 78.0 49.0 30 520

Note 1. The power loss of Regenerative Resistors is the permissible power loss. If the permissible power 1oss is

exceeded, remove the buili-in Regenerative Resistor from the SERVOPACK and reinstall an external resis-
tor. A SERVOPACK with an external Regenerative Reagistor is a nonstandard model(*Y8" is added to the
end of the model number of a standard model.) For nonstandard SERVOPACK models, contact your nearest

Yaskawa sales representative.

2. For the SGDB-60AN 1o SGDB-1AAN models, the Regenerative Resistors are installed separately. The re-
generative resistor unit made available by Yaskawa is shown in 5.6.3 “Regenerative Resistor Unit”. The
permissible power loss of the regenerative resistor (JUSP-RA(4) for SGDB-60AN is 180 W, and that of the

Regenerative Resistor (JUSP-RA(GS) for SGDB-75AN and SGDB-1AAN is 350 W.
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8.1 AC Servomotors

9.1 AC Servomotors

9.1.1 SGMG-JIALJA Servomotors

H Servomotors with 8192-P/R Incremental Encoders

L

0100 {[13.94)
KiL1
KL2

LL LR (
0.0016)
LT LM L
LG LE LS
i o D)

b % Zm
) 3 i

2 9

i
=g

KB2

Shaft Extensin
{SGMG-05A2A to 13A2A, 1AA2A)
LR
LE
LFlg
;9
"9

9.3

B

"] 0.02 | .
ponog L2

Pleaa] MTG holes

{0.0018)
{55A24A, 75A2A, 1AA2A, 1EAZA only)

Shaft Extension
(SGMG-20A24 to 75A2A)

' LA
LF1

LF2

#51
"
$LJ2
$L1




Servodrives Dimensional Drawings

9.1.1 SGMG-O0ADA Servomotors

(mm {in)]
Modei SGMG- L LL LW LR LT KB1 KB2 IE KL1 KL2

05A2A i%6 138 92 (3.62) | 58 (2.28) | 46 (1.81) | 65 (2.56) 117 - 109 88 (3.46)
(7.72} (5.43) (4.61) (4.29}

09AZA 219 61 115 38(2.28) [ 46 (1.81) | 88 (3.46) 140 - 109 88 (3.46)
{R.62) (6.34) (4.53) (5.51) {4.29)

13A2A 243 185 139 58 (2.28) | 46 (1.81) 112 164 - 109 88 (3.46)
: (9.57 {7.28) (5.47) (4.41) {6.46) (4.29)

20A2A 245 166 119 79 (3.11) | 47 (1.85) | 89 (3.50) 145 - 140 88 (3.46)
(9.65) (0.54) (4.69) (5.71) {5.51)

| B0A2A © 271 192 145 79 (3.11} | 47 (1.85) 115 171 - - 140 88 (3.46)
(10.67) (7.56) (5.71) (4.53) (6.73) (3.51)

44A2A 305 226 179 79 (3.11) | 47 (1.85) 149 205 - 140 88 (3.46)
{12.01} (8.90) {7.05) (5.87) (8.07) ’ (5.51})

55A2A 373 260 213 113 47 (1.85) 174 2349 125 150 B8 (3.46)
' (14.69) | (1024 (8.39) (4.45) o (6.85) (9.41} (4.92) {5.91)

75A2A 447 334 287 i13 47 (1.85) 248 313 123 150 88 (3.46)
(17.600 (13.15) (11.30) {4.45) (9.76) (12.32) (4.92) (5.91)

1AA2A 454 338 291 116 47 (1.85) 251 317 142 168 88 (3.46)
_ (17.87 { (13.31) | (11.46) (4.57) (2.88) (12.48) (5.59) (6.61)

1EAZA 573 457 388 116 69 (2.72) 343 435 142 168 88 (3.40)
{22.56} (17.99) (15.28) (4.57) (13.50) (17.13) (5.59) (6.61}

94



8.1 AC Saervomotors

Madel Flange Dimensions [mm {in)) Shaft End Dimenslons Approx.
SGMG- [mm {in}] Mass
LA LB te [t (R | e (e | th [ Joo2 | 2 s 51 | o |ikedbl
05A2A | 145 10_ 0 [ 130 ] 6 3 - 12 | 165 | 45 - ) 19_ 0, 0 | 40 55
s - ‘0'" 512y | 029 { 029) w04n | 6o | (0.35) - “")“ iy |asn | a2
(4.33 - 0.00IA) (H.?S - OMEJ
09AZA | 145 1102 e | 6 6 - iz 165 | 45 - 9 100 o | a0 7.6
(571) - ‘;'”35 (5.12) |24 | @24 0an | 650 | a.n (©.35) - “:"3 i {asn | uss
(4 33 - 00014) ((I.TS - 0_0005)
13A2A | 145 116" 130 | 6 5 - 12 | 165 | 45 - 9 22 duis 0 | a0 9.6
G0 - ::'"35 5.12) | 029 [ 0249 041 | 6350 | (0.35) - g |asn | @2
(4‘33 - o.mu) (0-3? - u.cms)
2028 [ 200 [ yyun 0 fiso [ a2 |3 0.3 18 | 230 | 7 | 62 | i35 35+ 00! FE T 14
187 N a9 | 013 | w1z | 00200 |0 | 006 | @99 | 2an | o5 v oooey | LTD |29 | 09
(4.5{1 - Uml{r) (I.38 o )
30A2A [ 200 | 143 O 10 | 3z | 3 0.5 18 | 20 [ 76 [ 62 [ 135 [~ 55+00 4 | 6 18
(787 R @09 | 01 | 012 | @020 | ©7) | 008) | 299 | 249 | 053 .oy | 07D 299 | Gom
(4.5" - IJ.M]O) (133 1] )
a1p2a [ 200 | {43 0 120 |32 | 3 05 18 | 230 | 26 | 62 | 135 35 + 001 a5 | 76 23
a.8m TN L am | en | 12) [ 0020 |0 | 906 | @99 | an [ 053 ooy | @99 | 07
(4.5!) - o_oom) (1.38 0 )
ssaza | 200 | iy 0 s [ 32 3 0.5 18 | 236 | 7% | 62 | 135 200 45 | no 30
(787 T ooy o |0 | 0o [©10 | 000 |2 |4 | s - am e | ©en
(4..‘4! - umm) (1.65 - omoo)
7sA2A [ 200 [ 15 0 g0 | 32 | 3 0.5 18 | 230 | 76 | 62 | 135 o 0 45 | 110 40
87 W amm [win [ 012 | 000 | @) | o6 |29 |4 | sy TS Lamm |@am | e
(4.&0 - o_oom) (l 65 -~ 0.0006)
1anaa [ass [ gpp 0 [ 220 [ 4 — 18 | 20 | s2 - [ 135 0.0 5 | e | 57s
(9.25) N 166 | w18 | 016 @71 | qoen | 2 (©.53) - oo |y | 020
(1.8? - mms) (1-65 - 0.0006)
1BAZA | 135 | 99 N | 20 | 4 4 - 20 | 270 | 83 - | 1as 557 900 65 | 110 | 80G.LS)
(9.25) . ®56) | ©16) | 0.16) ©.79) | (1063 | 3.35) (0.53) ooy | @39 [ 4oy
(?-8? - o_oma) (2 L7 00004 )

Note 1. The Encoder uses 8192-P/R incremental encoder.
2. Eyebolts are not provided with the SGMG-05A to 44A2A Servomotor.
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Servodrives Dimensional Drawings

9.1.1 SGMG-O0OALA Servomotors

Connector Wiring on Encoder End

Receptacie: MS3102A20-29

MS53106B20-298

Cable Clamp: (To be prepared by customer} MS3057-12A

A Channel Output

A Channel Output

B Channel Output

B Channel Output

C Channel Output

C Channel Output

ov

+5VDC

Hlw| Do =Z| =T~
|

“lT|lo|mmlol ol m| =

FG (Frame Ground)

Note 1. Terminals K to T are not used.

Plug (To be prepared by customer) (L type): MS3108B20-298 or (Straighttype)

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connector Wiring on Servomotor End

A

Phase U

Phase V

1 Phase W

B
C
D

Ground terminal

B Servomotors with 8192 P/R Incremental Encoders and Brakes

0.5 to 4.4 kW Servomotors

LR

LT iM

e LE

(o0 (03.94}

KLt

9-6

{0.0016}

11608 A

G0 TA] \
{4 0.0016) y: _[ m

2 (89
M
3 g
4412
MTG holes

{0.0008)



9.1 AC Servomotors

Shaft Extension Shaft Extension
(SGMG-05A2AAB to 13A2AAB) (SGMG-20A2AAB to 44A2AAB)
LR LR
-LE LE
LF1
. L
& af 3 - <
- \@; - 2 E[g 3
Q i
Q
[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMG-
05AZAAB 234 (921} 176 {6.93) 120 (5.08) {58 (2.28) [47(1.85) |56 (2.20) 155 (6.10} 120 (4.72) | 88 (3.46)
09A2AAB 257 (10.12) | 199 (7.83) 152 (3.98) 158 (2.28) 147 (1.85) |79(3.11) 178 (7.01) 120 (4.72) | 88 {3.46}
13A2AAB 281 (11.06) |223¢8.78) |176(6.93) | 58(2.28) |47(1.85) |103 (4.06) | 202 (7.95) |120(4.72) | 88 (3.46)
20A2AAB 206 (11.63) (217 (8.54) | 170(6.69) | 79(3.11) |47 (1.85) |79 (3.11) 196 (7.72) | 146 (5.75) |88 (3.46)
30AZ2AAB 322 (12.68) | 243 (9.57) 196 (7.72) |79 (3.11) |47 (1.85) |105(4.13) | 222 (8.7 146 (5.75) | 88 (3.46)
44A2AAB 356 (14.02) | 277 (10.91) | 230 (9.06) |79 (3.11) |47 (1.85) 139 (5.47) | 256 (10.08) | 146 (5.75} | 88 (3.46)
Model Flange Dimensions fmm (In)] Shaft End Dimensions Approx.
SGMG- ) [mm {in)] Mass
LA LB LC | LE |LF1 | LF2 [ La | tH |Lh | L2 | 1z s 51 | o |ka0bl
O5A2AAB | 145 0 10 | 6 6 - 12 | 165 | 45 | - 9 o 30 | 40 7.5
110 - gpa5 19 _gms
(5.7 ’ (.12) | (024) | (024 ©47 | 6.50) F (177 035 A g lasn | aes
(4.33 - omn) (0.15 - 0.0005)
09A2AAB | 145 0 130 | 6 6 - 2 |wes [ a5 | - 9 o 0 | 96
110 _ o35 _ _ 19 _ g0
(5.71) : (5.12) | 020 | 024 ©47 ) .50 | 0.7 (0.35) . ws jasn | Ly
(4,33 - 0.(!]]4) (0.?5 - m:ms)
13A2AAB | 145 0 10 | 6 6 - 12 165 | 45 | - 9 4y U 30 | 40 12
10 _ g5 22 _pais
.71 ’ iy w2 | 02 047 | 650 | 17D ©.35) ; LIgy | (157 | @65)
(4.33 - 00014) (0.87 - 0.0005)
2082888 | 200 [ 144 180 | 32 | 3 05 | 18 230 | 7 | 62 | 135 35+ 001 as | 7 19
(7.87) T L aow |01 @2 | 002 | @) | 006 @99 | 49 | 053 \ ooy | 07D 299 | @19
(4.51.! - u,gmo) (1,38 0 )
3082488 | 200 | 143 O 10 | 32 | 3 0.5 8 [ 20 | 76 | 62 | 133 gsreor |45 |7 275
287 TN .09 | @13 012 | ©020) | 071 | 006 | 299) | @4 | 053 Yy 07D @99 ] GLs
(4.51] - o_mm) (1.33 0 )
a4h2a8B | 200 [ 1144 0 10 | 32 | 3 o5 [ 18 [201 7 | 62 | 135 gsrot [as T s 285
7.87) TR a0 {oan @12 | 0020y | 070 | 006) [ 299 | 4 | 053 v ooy [ 07D | 299 | 628
(4.50 - omm) (1,38 a )
Note The Encoder uses an 8192-P/R incremental encoder.
Connector Wiring on Servomotor End
A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G|-
D | FG (Frame Ground)




Servodrives Dimensicnal Drawings

4.1.1 SGMG-0O0CALA Servomotors

5.5 to 11 kW Servomotors

L
Ll LR
LT LM E—l mw'omﬁ
G, | Le - LC
{0.0016
£y <
3
3 3 g
gs g = ! u
X I -
T Ny -
i
. MTG holes
{0.0008)
KB3
KB2
Shaft Extension . Shaft Extension
{SGMG-55A2AAB and 75A2AAB) {SGMG-1AA2AAB)
iR LR
; LE
y LF 1'r—
LFz 3.1
- Al w "I
- | e w 3
- <33 e 2 3
7 a o
fmm (in}}
Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
55A2AAB 424 311 264 113 47 174 290 231 125 150 88 123
(16.69) [ (12.24) | (10.39) | (4.45) | (1.85) | (6.85) | (11.42) | (9.09) | (4.92) | (5.91) | {3.46) | (4.84)
T5A2AAB 458 385 338 113 47 248 364 305 125 150 88 123
(19.61) [ (15163 {(13.31) | {(4.45) | (1.85) | (9.76) | (14.33) [{12.01) | (492) | (591) | (346} | (4.84)
1AAZAAB 499 383 340 116 43 258 362 315 142 168 88 142
(19.65) | (15.08) {(13.39) | {4.57) | (1.69) | (10.16) | (14.25) | (12.40) | (5.59) | (6.61) | (3.46) | (5.59)
1EA2AAB 635 519 473 116 46 343 477 415 142 168 88 142
(25.000 | (200433 1 (18.62) | (4.57) | (1.69) [(13.50) [ (18.78) [{16.34) | (5.59) | (6.61) | (346} | (5.59)
Maodel Flange Dimensions frmm (in)] Shaft End Dimensions Approx.
SGMG- [mm {In)] Mass
LA LB LC LE LF1 LF2 LG LH LJi LJ2 Lz s 81 aQ kg (Ib)]
SEA2AABR | 200 O 180 32 3 05 18 23 76 62 135 0 45 110 35
114.3 _ g s 42 _ pais
(7.87) A (F.00) | @013 | @12y | 00200 | @710 ) 206y | (299 | (244 | (0.53) o (L.77) | (433) (1.38)
(4.50 - o.oum) (1-65 - n.ocm)
FEA2ALAB | 200 0 180 32 3 0.5 18 230 76 62 13.5 0 45 110 455
1143 _goas 42 _pms
{71 87) o (709 | @3) | 00 | (002G | 0710 (9000 {299 { (244) | 10.53) o (1L.77) | (433} (1.7%)
(4.5{} - o,oum) (1.65 - o,m)
1AAZAAB | 235 200 0 220 4 4 - 13 0 62 - 13.5 a 45 L] a5
- 0046 42 _oms
{9.25) o {8.66) | @.168) | (016 Q.71 | (10.6%) | (2.44) ©.53) o {177 | (433 (2.56}
(7-8? - owls) (1-65 - O.EI)DG)
1EAZAAB | 235 200 O 220 4 4 - pin) 270 85 - 13.5 + 0.030 65 110 100
- 0045 35 oot
(9.2 o (8.66) | 3.16) | (0.18) ©.79) | (1063} | (3.35) (0.53) 4 ooory | (256} [ (433 | (094
(1.3? - mmm) (2.[‘? _0.6004 )

Note The Encoder uses an 8192 P/R incremental encoder.
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9.1 AC Servomotors

Connector Wiring on Brake and Servomotor End

g he

oB

A | Brake terminal

B

Brake terminal

C

Phase U

Phase V

Phase W

[l g ] vl i

FG (Frame Ground)

B Servomotors with 15-bit and 8192 P/R Absolute Encoders

0100 {[J3.84}

IE

L
LL LA
T o {0.0016)
L : 1] 0.04 [A]
LG | LE
(¢ 0.0018}
[ (&
b2 -
.I—ﬂt e ﬂ?n
= 3 g
J B | ES
- % 3
ik == I Y B -
4-417
==4
1 B75008) MTG holes
Kp2
Shaft Extension Shaft Extension
(SGMG-05ASA to 13AS5A, 1AASA) (SGMG-20ASA to 75A5A)
LR LR
.—,’rﬁ JLE
LF1
: LF2-g-tE]
c'.-‘:I .‘._._.__._._. @ —'3;{ - o=
£ Y @0 (4]
— 2] 2313
Q 7 a




Servodrives Dimensional Drawings

9.1.1 SGMG-O0ALA Servomotors

fmm (in}]
Model SGMG- L LL LM . LR LT KB1 KB2 iE KL1 KL2

05ASA 210 152 92 (3.62) | 58 {2.28) | 60 (2.36) | 65 (2.56) 131 - 109 88 (3.46)
(8.27) {5.98) ' {5.16) 4.29

09ASA 233 175 115 58 (2.28) | 60 (2.36) | 88 (3.46) 154 - 109 88 (3.46)
(9.17) {6.59) {4.53) . - (6.06) 4.2%)

13ASA 257 199 139 58 (2.28) | 60 (2.36) 112 178 - 109 38 (3.46)
: (10.12) {7.83} {5.47) {4.41) {7.01) {4.29)

20A8A 259 180 119 79 (3.113 | 61 (2.40) | 89 (3.50) 159 - 140 88 (3.46})
(10.20) {7.09}) (4.69) (6.26) (5.51)

30ASA 285 206 145 79 (3.11) | 61 (2.40) 115 185 - 140 28 (3.46)
(11.22) (8.11) (5.71) N {4.53) (7.28) (5.51)

44484 319 240 179 79 (3.11) | 61 {2.40) 149 219 - 140 88 (3.40)
(12.50) {9.45) (7.05) (5.87) (8.62) {5.51)

55ASA 387 274 213 113 6l {2.40y 174 253 125 150 88 (3.46)
(1524) | (10.79) (8.39) |  (4.45) - {6.85) {9‘96) 4.92) {5.91)

75ASA 461 348 287 113 61 (2.40) 248 327 125 150 88 (3.46)
(18.15) (13.70) (11.30) {4.45) {9.76) (12.87) (4.92) {5.91)

1AASA 468 352 291 116 61 (2.40) 251 331 142 168 88 (3.46)
_ (i1843) | (13.86) [ (1144) 4.57) (9.88) (13.03) (5.59) {6.61)

1EASA 587 471 388 t16 33 3.27 343 449 142 168 88 (3.46)
(23.11) (18.54) (15.28} 4.57) (13.50) (17.68) (5.59) (6.61)




9.1 AC Sarvormnotors

Maodel Flange Dimensions [mm {in}] Shaft End Dimensions Approx.
SGMG- {mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH L LJ2 Lz s §1 G (kg (1B)}
05ASA | 145 0 130 6 | s - 12 165 45 - | .0 0 0 40 59
110 - yoss : 19 _yon2
(5.71) . 5.12) | ©.24) | 029 04n | ©500 |0Im (0.35) i iy fasn | oo
(4.33 - IJ.OOH) (U.TS - 00005)
QBASA 145 n 130 6 6 - 12 165 45 - 9 1] 30 40 8.0
110 _ 435 19 qows
(5.71) u' . (5.12) | (0.24) | (0.24) 047) | 0.50) | {177} (0.35) o (LI&} | (1.57) (17.6)
_ (4_33 - nmu) (o.?s - u,m)
- 13A5A 145 0 130 6 [ - 12 165 45 - 9 [ 30 40 10
: 110 - g5 22 _ oo
: (371} 0 (5.12) | (0.24) | (0.24} {0.47) | 650y | (1.7 (0.35) 0 (LIB) | (1.57) (22.0%
- (4.33 - 0.0014) (0_31 - n.ums)
31 20A5A 20 114.3 0 R 180 k4 3 03 18 230 76 62 135 a5 + .01 45 76 14
: (7.87) T g [ 0an [ e | 0o |07 | 0o |29 | e | 053 v oo [T [ 299) | G09)
(4.50 - 000]0) (1.33 0 )
B0ASA 200 114.3 {;]025 180 Az 3 0.5 18 230 76 62 135 15 + {01 45 76 18.5
(787 R (o [ean |0 | 0o |01 | 006 | @9 ey | 05 e ey |0 f299) | @os)
(4.5!] - ooom) (1 kY )
44454 200 114.3 ". 180 32 3 0.5 18 230 76 62 135 35 =+ {01 45 76 24
(787 "2 o [ 013 [©12) [ ©o2oy | @70 | 08 |@ew |2 | w05 v ooy | (L7 [ 299 | 529
(4.5" - o_oom) (l oo )
S5ASA 200 0 180 32 3 0.5 18 230 76 62 13.5 Y 45 110 k4]
114.3 _ o925 42 _gums
(7.87) ) .09 | 013 [ @1 | @20 |70 | 008 [ @0 | @24 | 05 A arn | wan | een
(-1.5“ - Omlﬂ) 1.65 - 0.@06)
75ASA 200 0 180 32 k} 0.5 13 230 76 62 13.5 Y 45 {1o 40
114.3 _ g3 42 _yos
(7.87) " (709 | (©13) | ¢12) 1 (00200 | (071) | (2.06) | (299 | (2.4d4) | (D53) (177 | {4.33) (88.2)
(4.50 - o.oom) (1.65 - 00006)
1AASA 235 O 220 4 4 - 13 70 62 - 135 Y 45 {10 58
200 _. o s 42 _pms
(9.2%) ) (8.66) | (&.16) | (0.16) W70 | (1063 | (244 10.53) (1770 | (433} (zn
1]
(?.87 - o.oms) (1-65 - om)
1EAZA 235 Y 220 4 4 - 20 27 85 - 135 + 10030 65 Ho g6
200 - yoas 35 - van
(9.25) o 8.66) | @.16) | ©.18) w79 | (10.63) | (3.35) (0.53) Y ooy | (2356 | @3n | 394
(18? - o.oms) (2‘ 17 00004 )

Note k. The Encoder uses a 15-bit, (8192 P/R} absolute encoder.
2. Eyebolts are not provided with the SGMG-05ASA 10 44ASA Servomaotors.



Servodrives Dimensional Drawings

9.1.1 SGMG-O0ATA Servomotors

Connector Wiring on Encoder End

Receptacle: MS3102A20-29
Plug {To be prepared by customer) (L type): MS3108B20-295 or (Straight type)
MS3106B20-295

Cable Clamp: (To be prepared by customer) MS3057-12A

A Channel Output

A Channel Quiput

B Channel Output

B Channel Output

Z (C} Channel Outpat
Z (C) Channel Output
ov

+3 VDC

FG (Frame Ground)

Reset
GV (battery)}
3.6 V (battery}

| w| o] v|z|=[r]| =

“lxio|mmmo|o|m| >

Note 1. Terminals K to P are not used. Do not connect anything.

2. Recepiacle, plug and cable clamp are common regardless of motor capacity.

Connectors Wiring on Servomotor End

Phase U
Phase V
Phase W

Ground terminal

g|O|DT >




9.1 AC Servomotors

B Servomotors with 15-bit (8192 P/R) Absolute Encoders and

Brakes

0.5 to 4.4 kW Servomotors

Lt

LR

LT LM
WG| LE Le
{ #0.0016} : -
B | PRy
Bk RIS
3| = Lty
3 £l 9
% ) g =, [ -
g b _
lF% T
B [AT 002 ] MTG holes !
K {0.0008)
__ke2
Shaft Extehsion Shaft Extansion
{SGMG-05SAAB to T3ASAAB) {SGMG-20ASAAB to 44ASAAB)
LR LR
wkE LE
Lt LF2 g iF!
A wl 5§ - =
JES==E i g
Q /4
[mm (in)]
Model SGMG- L LL LM LR LT KB1 KB2 KL1 KL2
05ASAAB 248 (9.76) | 190 (7.48) | 129 (5.08) | 58{2.28) | 61 (240} | 56 (2.20) | 169 (6.65) | 120 (4.72) | 88 {3.40)
09ASAAB 271 213 ¢8.39) | 152 (5.98) | 58 (2.28) | 61 (2.40) 79 (3.11) | 192 (7.56) | 120(4.72) | 88 (2.40)
(10.67)
13ASAAB 295 237 (9.33) { 176 (6,93} | 58 (2.28) 61 (240 | 103 (4.06) | 216 (8.50) { 120 (4.72) | 88 (3.46)
{11.61) .
20ASAAB 310 231 (%09 | 170 (6.69) | 79(3.11) | 61(2.40) | 79¢3.11} | 210(8.27y | 146 (5.75) | 88 (3.46)
(12,20}
S0ASAAB 336 257 196 (7.72) | 79(3.11) | 61 (2400 { 105(4.13) | 236 (9.29) | 146 (5.75) | 88 (3.46)
(13.2% {10.12)
44ASAAB 370 291 230(9.06) | 79(3.11) | 61 (2.40) | 139 (547 270 146 (5.75) | 88 (3.46)
(14.57) (11.46) (10.63)




Servodrives Dimensional Drawings

9.1.1 SGMG-O0ACA Servomotors

Modsl Ftangs Dimensions {mm {In)) Shaft End Dimensions Approx.
SGMG- [mm {In}) Mass
LA LB e | LE [Wh ] P2 [ [tH Jwy w2 | Lz 8 s1 | o | ke(n)
05ASAAB 145 0 130 6 & — 12 165 45 - 9 0 ki 40 79
10 _ 35 19 ooz
(5713 . t5.12) | (0.24) | c0.24) ©.47) | (6.50) | (177 (0.35) \ (L8 {5 | ar4
(4.33 - n_:::u) (0,75 - omos)
DUASAAE 45 0 130 6 & - 12 165 45 - G 0 30 40 10
1O s 19 o3
{5.71) o {(5.02) | 1024y | {0.24) 047 | 6508 | (179 {0.35} o (1.18) | (1.57) (22.0)
(4 B - 0__0014) (0.75 - 0.0005)
13435848 145 I 130 6 [} -~ 12 165 45 - 9 0 30 43 12
[ LT 22 g
(5.71} . I | o | o2 t0.47) | 6,500 | (177} (0.35) o (LIS | (L5 | @26.5)
(4-33 - omw) (D.S‘F - u.cms)
20ASAAB | 200 114.3 {?Ulﬁ 180 32 3 &4.5 18 230 76 62 135 35 + 041 43 76 19.5
(7.87) N o0 | 012 | oo | 070 | 006 | 299 | @4 | ©53) v ooy |00 {299 | @ao
(4.5!) - omm) (1.38 0 )
JDASAAB T 200 114.3 "“25 180 32 3 Q.5 18 230 76 62 115 15 + 0.0 45 rL 235
(787 o [ ean oy | o | @1y | o |29 {24 | ©53 v ooy |07 | 299 | 618
’ (4.5{} - o_mm) : (1.33 b )
A4A5AAB 00 114.3 Um‘ 1280 32 3 Q0.5 13 23tl 76 62 13.5 15 + 01 45 76 29
(7.87) 'n"' S s |03 | 002 | 00200 | 0.71) | 906y | 299 |24 | 053 . ;L'm a1 e | 619
(4.50 - omm) (1-33 [ )
Note The Encoder uses a 15-bit (8192 P/R) absolute enceder.
Connector Wiring on Motor End
A | Phase U E | Brake terminal
B | Phase V F | Brake terminal
C | Phase W G|-
D | FG (Frame Ground)
5.5 to 15 kW Servomotors
L
i L LR
P LT LM L(o,oms)
‘ WG| LE 5054 tc
{#0.00
1 EHee—— 4 T@%
53 LH
3 W
5 I
e . |
B o
“ale e
' f i eyl 5\
[ r__17 SRE il
HB1
— oo |
KB2




9.1 AC Servomotors

Shaft Extensicn
{SGMG-55A5AAB and 75ASAAB}

Shaft Extensicn

(SGMG-1AASAAB)

LR LA
| Le e
LFt 1
LF2JuLFt I
- o] | » ] co{ 5
3 1421313 _ e
R 3
& i 7 Q
Q
[mm (in}]
Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
BEASAAB 438 325 264 113 61 174 304 231 125 150 88 123
(17.24) | (12.80) [{10.39) | (4.45) | (240) | (6.85) [(11.97) | (9.09) | (4.92) | (591) | (3.46) | (4.84)
75ASAAB 512 399 338 113 6l 248 378 305 125 150 38 123
(20.16) | (15713 | (13.31) | {(4.45) | (2.40) | (9.76) | {(14.88) | (12.01) | (4.92y } {5.91) | (3.46) | (4.84)
1AASAAB 513 397 340 116 57 258 _376 315 142 168 88 142
(20.20) [ (15.63) | (13.39) | (4.57) | {224y }(10.16) | (14.80) | (1240} | (5.59) | (6.61) | (3.46) | {5.59
1EASAAB 649 533 473 116 60 343 511 415 142 168 88 142
(25.55) [ (20.98) | (18.62) | (4.57) | (2.36) | (13.50) [(20.12) | (16.34) | (5.59) | (6.61} | (3.46) | (5.59)
Model Flangs Dimensions [mm {in)] Shaft End Dimensiohs Approx.
SGMG- [mm (in}] Mass
LA LB lc JLE |kl | Pz [LG | 1M | Lz | Lz s s1 | o |kl
EEAGAAR 200 14.3 U 180 12 3 05 18 230 76 62 135 42 0 45 110 k]
114.3 Cgoes | - ~ 0016
(787 o (700 | 03 | (0020 | o020y [ 071 | (9.06) | (299 | 2440 | 0.53) b (.77 | 4.33) (794}
(4.51:‘ - 0_mm) (l 65 - 0.0006)
75ASAAB 200 0 180 iz 3 05 1% 230 76 62 13.5 o 45 110 50
114.3 L g 42 _yoi6
(1.87) o .09 | 13 | 012 | 0020 | @70 | ©0.06) | 299 | 249 | @53 o (1.7h | @3z | (10
(4 5 - 0.0010) (1 65 - 0.0006)
TAASAABR 135 ] 220 4 4 - 8 270 62 - 13.5 0 45 11¢ 65.5
200 _ g 42 _ g
{9.25) o (8.66) | @.16) | (0.18) 0.71) ] (10.63) | (244) 0.53) o 1N | @39 | (1)
(?.8? - D.DDIS) (1,65 - 0.0006)
1EASAAB 235 o 220 4 4 - 20 270 85 - 135 + G030 65 1o 100
200 _ 0046 55- [eEviN
{9.25) o (8.66) { (0.16) | (0.16) (0.79) | (10.63) | (3.25) (0.53) + 00012 (2.56) | (4.33) (3.04)
(T.s? - m)uls) (2 17 0000 )

Note The Encoder uses a 15-bit {8192 P/R) absolute encoder.

Connector Wiring on Brake and Servomotor End

o Ao A | Brake terminal
c'oE' B | Brake terminal
cl-
) A | Phase U
L L]
co oB B | Phase v
C | Phase W
D | FG (Frame Ground})
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Servodrives Dimensional Drawings

9.1.2 SGMG-0DALB Servemetars

9.1.2 SGMG-[JJA[1B Servomotors

B Servomotors with 8192 P/R Incremental Encoders

L
. = {0.0018)
LT LM E—m
LG, | LE = A LC
{20.0016)
(5 o)
=T a A& 3.2
3 /-
a{ 3 g
E [ 5
i IS | - i
412
;g A [T 0.02 ]
- [A] o MTG holes
: ka2 EEYYE
{0.0018}
{44425, B0AZB anly)
Shaft Extension Shaft Extensicn
{SGMG-03A2ZB to 02AZB) (SGMG-12A2B to 60A28)
LA LR
jLE | LE
LF1 LF1
F2deerr |
g1 x| 5[ 5] 2]3 '3"
2 S he | | B B4
a ¥a
[mm {in)]
Model SGMG- L LL LM LR LT KB1 KBz IE KL1 KL2
03A2B 196 138 92 (3.62) | 58 (2.28) | 46 (1.81) | 65 (2.56) 117 - 109 88 (3.46)
(7.72) (543) : 4.61) .29
06428 219 161 115 58 (2.28) [ 46 (1.81) | 88 {3.46) 140 - 109 48 (3.46)
{8.62} (6.34}) (4.53) (5.51) (4.29)
09A2B 243 185 139 58¢2.28) | 46 {1.81) i12 164 - 109 88 (3.46)
(9.57) {7.28) {(5.47) 440 (6.46) (4.29)
12A2B 245 166 119 79 (3.11 | 47 (1.85) | 89 (3.50) 145 - 140 88 (3.46)
(9.65) (6.54) {4.69) (5.71} {551
20A2B 271 192 145 79 (3.11) 1 47 (1.85) 115 171 - 140 88 {3.46)
(10,67} (7.56) (3.7 (4.53) (6.73) (5.51)
30A2B 305 226 179 79 (3.11) | 47 (1.85) 149 205 - 140 88 (3.46)
’ (1201 (8.90) (7.05} ' (5.87 {8.07) (5.51)
44428 . 373 260 213 113 47 (1.85) 174 239 125 150 88 (3.46)
(14.69) | ¢10.24) (8.39) {4.45) {6.85) 941 4.92) (5.91)
60AZE 447 334 287 113 47 {1.85) 248 313 125 150 88 (3.46)
(17.60) (13.15) (11.30) {4.45) (9.76) (12.32) {492} {(5.91)




9.1 AC Servomotors

Model Flange Dimensions [mm {Ir)) o : Shaft End Dimensions Approx.
SGMG- [mm (in}} Mass
LA LB e [ e Jwr [ [ e | i i e |z s s1 | o |[eiib]
03A2B | 145 | 410 0 13 | 6 6 - 2 fes | as | -] 9 190 0 | 40 55
= U35 : : = 0013
.71 : 612 | ©029) | 029 04n | 630 | am ©.35) ) aa8) | asn | 20
: (4.33 - o.oou) (U,?S - omos)
06AB | 145 | 119 @ o [ 6 | 6 - 12 | 1es | 45 | - 9 190 0 | a0 76
— 0038 - 0013
(5.71) ’ 12 | 029 | 029 47 | ©50) | 1.77) ©.35) s [asn | aes
(4.33 - 000\4) (0-75 - 0.0005)
09A28 | 145 [ [1_0 120 | 6 3 - 12 [es | as | -] 9 0y U 0 | 40 956
= 035 — 0013
571 . (5.12) | 029) | (024) 047 | 6.50) [ 0.7 035) A aagy | s | @
(4.33 - 0.00|4) (0 87 - 01)005)
12428 | 200 | 43 © g0 [ 32 [ 3 [ os [ 18 [mo | 7 | 62 |35 | ggtom | a5 [ 7 14
87 N Laom | ean | @iy | 000 | 070 | 006 | @99 | 4 | 053 ¢ oy 107D [ 299 | Gom
(4.5" - 00010) (1-38 [} )
20428 | 200 | yyg3 0 1m0 [ 32 [ 3 [ os [ s fomw foe [ e [a3s [ oggrvor [ as | % 18
787 R 009 [0 | 0 | o | e | 0o | @ | | 05 s ooy |0 299 | Gom
(4.5{1 - u.oom) . (1_33 0 )
3oa28 | 200 | 143 O mo | 32 | 3 [ oos Lus oo | 7 | e [ 135 ] ggrom | a5 | 76 2
(7.87) B N qom [oun | @12) [ 0020 | 07 | 006 [ 299 | 48 | @53 + oy | 07D [ @99 | 0
(4.5(! - omm) . (1.38 I} )
aan28 [ 200 | f1q3_ 0 g0 [ 32 | 3 [ os |18 |20 [ 76 [ 62 | 35| 4 o as | ue | 30
= {025 . J ; —= 0016
asn| 77, 109 | ©13) | 012 | @020y | @70) | G06) { 299 | 249 | @5 ; w1 [ @an | 661
(4.5!] - o_unm) (1 65 _ u.m)
coazB | 200 | jj43 O NI ERIERERENERER Y. a5 o | 40
- (025 - {016
(787 A 7.09) { 0.3 [ 012 [ ©020) { 071y { 906 | 299 | 249y | 053 " a7 | @3 | @82
(4.5{1 - omm) (I 635 — oooo:-)

Note 1. The Encoder uses an 8192-P/R incremental encoder.
2. Eyebolts are not provided with the SGMG-03A2B to 30A2B Servomotors.

Connector Wiring on Encoder End

Receptacle: MS3102A20-29
Plug (To be prepared by customer) (L type): MS3108B20-298 or (Straight type)
MS3106B20-298

Cable Clamp: (To be prepared by customer) MS3057-12A

Receptacie: M53102A20-29P
Applicable plug {provided by the user)
Plug: MS3108B20-295

Cable clamp: MS3057-12A

A Channel Qutput

A Channel Output

B Channel Output

B Channel Output

C Channel Output

C Charinel Output

ov

+5VDC

J | FG (Frame Ground}

Note 1. Terminals K to T are not used.

Tio|MmM|o|{O|D]| >
—H|wwiD|oiZI=|r |~
1

2. Receptacle, plug and cable clamp are common regardless of motor capacity.
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Servodrives Dimensional Drawings

9,1.2 SGMG-0O0AOR Servomotors

Connector Wiring on Servomotor End

Phase U

Phase V

Phase W

J|ojo|»

Ground terminal

B Servomotors with 819_2 P/R Incremental Encoders and Brakes |

0.3 to 3.0 kW Servomotors

L. LR ” é
0,001
- = B LE = 4] 1C
'
{#0.0015,
: T B
3 th
d 3 g
2
e i i
20 [T - g
%3‘ o 441z /
- MTG holes
KB1 ©.0008)
KBZ
Shaft Extension Shaft Extension
{SGMG-03AZBAB fo 09AZBAB) {SGMG-12A2BAB to 30AZBAB)
LR LR ‘
JAE LE
LFt g, LFa LLF)
by 7] 5 - ol =
R 2 Bk
Q 7 a
[mm (in)]
Model L L.L LM LR LT K1 KB2 KL1 KL2
SGMG-
03AZBAB | 234 (9.2D) 176 (6.93) {129(5.08) | 58 (2.28) | 47 (1.85) 56 (2.20) 155 (6,100 11204472y | 88 (3.46)
06A2BAB | 257 (10.12) 199 {7.83) | 152 (5.98) | 58 (2.28) | 47 (1.8%) 79 (3.11) 178 (7.01) | 120(4.72) | 88 (3.46)
09A2BAB | 281 (11.06) 223¢8.78) [176(6.93) | 58(2.28) | 47 (1.85) 103 (4.06) 202 (7.95) 1120(4.72) | 88 (3.46)
12AZBAB | 296 (11.65) | 217 (8.54) [170(6.69) | 79(3.11) | 47 (1.85) 79 (3.11) 196 (7.72) | 146 (5.75) | 88 (3.46)
20A2BAB | 322 (12.68) | 243 (5.57) | 196 (7.72) | 79(3.11) | 47 (1.85) 105 (4.13) 222 (3.?4} 146 (5.75) | 88 (3.46)
30A2BAB 1 356 (14.02) | 277 (10.91) | 230 (9.06) | 79 (3.11) | 47 (1.85) | 139(54.72) | 256 (10.08) | 146 (5,75} | 88 (3.46)
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9.1 AC Servomotors

Model _ Flange Dimenslons [mm (in)] " Shatt End Dimensions Approx.
SGMG- [reten (in)] Mass
LA LB lc [teE [t [Llo[h [ 2] 12 s s1 | a_ |l
03A2BAB [ 145 0 0 [ 6 | 6 - {2 Tues | s | - 9 0 30 [ a0 | 75
10 _ows 19 _ oo
(5.71) ° G512 |24 | 029 047 | 650) | 0.7m) ©35) D faas fasn | ass)
(4.33 - ono14) ({}.TS - 0,0005)
06AZBAB | 145 0 m | s | s - i [ | as | - s |- 0 0 [ 4w | o6
110 - ass : 19 _ouis
.71 . 5.12) [ 024 | 0.24) ©47) | 650 [ 17D ©0.35) Lo las [ e
(4.33 - a_oon) (0.75 - o.nws)
09AZBAB | 145 0 1 | 6 | 6 - |2l s | -] o 0 0 | 40 12
110 _ o435 22 _oms
70 . $12) | 024 | 0:29) ©47 | 6.30) | (17D 035) P [ Jasn | ees
(4.33 - o.wu) ' (0.37 - o_m)
12A2B48 | 200 | 4144 O Lo | 180 | 32 E 05 18 [ 230 | 76 | s2 | 135 el N 19
.87 T L am |0 [ a2 [ 0020 |0 oo |2 | e | 053 s ooy | 1T [ 299 | @i
(4.50 - 0.0DIIJ) (1.33 o )
202888 | 200 | jy43 O 10 {32 | 3 1 os [ |20 16 | e [ 135 | ggroum foas | | 2
: s |, M Laen [0 |0 | 0o [ @7 {006 | @99 |24y | 053 s ot | Q7D {299 | (51.8)
(4.5’0 - O.MIO) (|.38 0 )
soazaB | 200 | jygg 0 180 | a2 {3 boos [ faso |76 | e |35 [ ogestor [as [ % [ 23
(787 TR L am e | i [ oo | o |0 [ e | e | esn v ooy |00 {29 | @28
(4.5" - 0.0010) . (1.33 L1} )

Note 'I_‘he Encoder uses an 8192 P/R incremental encoder.

Connector Wiring on Servomotor End

A | Phase U

E | Brake terminal

| Phase v

n

‘Brake terminal

B
C | Phase W
D | FG (Frame Ground)

4.4 to 6.0 kW Servomotors

L
LL LR
LT LM
LG LE
. _
]
b5 ) —
E |42 )
> . .
. RG] &
A
KB1
B3
KB2

g-19

4-4L2
A 602 ] MTG holes

{0.0008)




Servodrives Dimensional Drawings

4.1.2 SGMG-O0ACE Servomotors

Shaft Extension

LR
Lrg SiE1
- &=
i 232
& a
(mm (in}]
Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
44A2BAB 424 31 264 113 47 174 290 231 125 150 83 123
(16.69) [ (12.24} | (10.39) | (4.45) | (1.85) | (6.85) |(11.42) | (9.09 | (4.92) | (5.91) | (3.46) | (4.84)
60A2BAB 498 385 338 113 47 248 364 305 125 150 88 123
(19.61) 1(15.16) | (13.31) | (4.45) | (1.85) | 9.76) {(14.33) | (12.01) | 4.92) | (5.91) | (3.46) | (4.84)
Model Flange Dimenslons [(mm (in}} Shaft End Dimensiong Approx.
SGMG- [rmm (in)] Mass
LA LB Lc [LE |LF1 [ P2 |G [ h [ [Li2 | Lz s s1 | a |MoWb]
4ap2BAB | 200 | jya3 0 [0 {32 [ 3 [ os |1z | ;o[ [ e |us | 4 o 4 [ o | 35
s T e [ 013 | 012 | 0020 | @) [ 008 [ @99 | @4 | 053 SO0 Tam e | a1y
(4.5{1 - nmlu) (l.t’:S - o.oma)
conzeas | 200 | 143 o 150 [ a2 [ 3 [os [ s Tasa |56 [ & |35 [ 4 o a5 | ne | 4ss
(787) 0 @09 | 043 @i | oo |00 [ 006 |2 |2 | @59 —0te L |way | ao
Lti!i - oumu) (1.65 - u.ocoﬁ)

Note The Encoder uses an 8192 P/R incremental encoder,

Connector Wiring on Brake and Servomotor End

A
OB

o
@ O)

<

A

Brake terminal

|B

Brake ferminal

C

Phase U

Phase V

Phase W

o|G|o|>x

920

FG (Frame Ground)



9.1 AC Servomotors

Bl Servomotors with 15-bit (8192 P/R) Absolute Encoders
L
LL LR
. {0.0016
= S - 11004 14] .
e LE Lc
' (200078
- &
: NV, 2S s
g 3 2
£ s | S
e . : .
2 el _@_@ | g, e
42 '
\Fﬁ/ K1 |J£| ) MTG holes LI
KB2 -
Shaft Extension ‘Shaft Extension
{SGMG-03ASB to 09ASB) (SGMG-12ASE 1o 0ASB)
LR _LR
rL_E ' LE
LFia LFa4-LE1
17 3 2 aEH
0 ’9’0
_ [mm (in}]
Model SGMG- L LL LM LR LT KB1 KB2 IE KL1 KL2
03ASB 210 152 |92(3.62) |58 (2.28) | 60 2.36) [ 65 (2:56) | 131 - 109 | 88(3.46)
(827 | (598) (5.16) (4.29)
06ASB 233 175 115 [58(2.28) | 60(2.36) |88(3.46) | 154 - 109 | 88¢3.46)
©17 | (689 | @53 ) (6.06) (4.29) _
09ASB 257 199 139 |58(2.28) |60 236) | 112 178 - 109 |88 (3.46)
(10.12) | (783 | 54D 441) | (7.01) (4.29)
12ASB 259 180 119 |79(3.11) }61(2.40) {89 (3.50) | 159 - 140 |88 (3.46)
(1020) | (7.09) | 4.69) _ (6.26) (5.51)
20ASB 285 206 145 (79311 |61 ¢240) | 115 185 - 140 | 88 (3.46)
1.2 | @1 | 671 @53 | (7.28) (5.51)
30ASB 319 240 179 |79(3.11) |61(240) | 149 219 -~ 140 | 88 (3.46)
(12.56) | 945 | (7.05) (587D | (8.62) (5.51)
44A5B 387 274 213 113 |61¢2.40) | 174 253 125 150 |88 (3.46)
(1524) | 1079) | (839 | (445) (685 | (9.96) | 492) | (5.91)
B0ASE 461 348 287 113 [61(2.40) | 248 327 125 150 |88 (3.46)
(18.15) | (13.70) | (11.30) | (4.45) 90.76) | (1287 | 92y | (551
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Servodrives Dimensional Drawings

9.1.2 SGMG-0O0ALOB Servomotors

Model o Flange Dimenslons [mm {in)] - ) Shaft End Dimensions Approx.

SGMG- [mm (in)] Mass
[kg (1b))
LA LB Lc LE LF1 LF2 LG LH i | w2 Lz s $1 Q
03ASB 145 o 120 6 6 - 12 i 5 - Y 40 X
o | 110 ows o b | 19-00s [ >

(5.12) | (0.24) | (0.24) (047 | 1650y | (L.77) {0.35) (LI8) | (1.5M (3.0

Ly 0
433 - oo 0.75 = oooos

06AsB | 145 110 o | o1 6 6 - 12 165 45 - 9 9 o 30 40 8.0
— {135 ) 19 g03
5371 o {5.12) | (0.24) | (0.2} 047y | (6.50) | (1.7} ] 0.35) o (1.18) | (1.57) (17.6)
[4-33 - ooom) (0.75 - ocms)
09ASB 145 110 it 130 6 6 - 12 165 45 ° - 9 0 30 40 10
- b3S : 22 _ o3
(S.T_I] o (5.12) | (0.24) | (0.29) 047 | (650 | {177} (0.35) o (1.18) | (1.5 {22.0%
(4-_33 - 0.00|4) a (0.8’-' - omos)

12488 | 200 | yguq 0l f32 [ 3 Los [ s oo [ 76 [ a2 s [ ge00 [as | 14
(787) oo Joam | 012 | ©020) [0 [ 006 | @99) | 244 | 053 + ooy |70 | @99 | G0y
(4-50 - u.mlo) : (1.33 0 )

20ASB | 200 | yyqy O | 180 | 32 | 3 0.5 18 | 220 | 76 [ 2 [ 135 35+ o0t as | % 185
(187) N (709) [(@13) [0.02) | (€020} | @71 [ 9.06) | 299} | (244 | ©0.53) . 3000-1 (L | 299 | @8
' (4.5" - nmm) - (1‘33 0 )
30ASB | 200 | jy43_ 0 | 180 } 32 | 3 03 18 1230 | %6 | 62 | 135 45+ 001 s | % 24
(787) "M a0 [wan @12y | 0020y |@7) [ 008 | | e | ©53 e o |1 [ 299 | 529
(4.51! - u_mm) (1.33 ] )
44A8B | 200 [ 143 O g0 [ 32 [ 3 0.5 18 | 230 [ 76 | 62 | 135 [ 45 O e | 1o 30
= (025 — 0.6
(787 o (709 | 0.13) [ 012 | 0200 [ ©.71) | 9.08) | 299) [ 249 | 053 o .70 1430 | 661
(4.5[} - u,oum) (l 45 - 0.0006)
60ASE | 200 143_0 180 [ 32 | 3 0.5 s [ 230 ] 76 | 62 | 135 0 45 | 110 40
1143 _ gos 42 _ o0 )
leX:1)] o (7.09) | 013 | 0an | @020 § 0.71) | @06 [ 299 | 24 | 053 o W (@ | ¢8n
(4.5" - o.oom) (' 65 - 0-0006)

Note 1. The Encoder uses a 15-bit {8192 P/R) absolute encoder.
2, Eyeboits are not provided with the SGMG-03ASB to 30ASB Servomotors,
Connector Wiring on Encoder End
Receptacle: MS3102A20-29

Plug (To be prepared by customer) (L type): MS3108B20-29S or (Straight type)
MS3106B20-295

Cable Clamp: (To be prepared by customer) MS3057-12A

9.22



9.1 AC Servomotors

A Channet Output

A Channel Output

B Channel Output

B Channel Qutput

Z Channel Qutput

Z Channel Qutput

Reset

ov

0 V (battery)

+5VDC

—H|ww|D|o|ZIZ|F[=

3.6V (battery)

“lx|emMmo|O|m|

FG (Frame Ground)

Nete 1. Terminals K 10 P are not used.

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connector Wiring on Servomotor End

Phase U

Phase V

Phase W

B
C
D

Ground terminal

Servomotors with 15-bit (8192 P/R) Absolute Encoders and

Brakes

0.3 to 3.0 kW Servomotors

g

=2

L
LL, LR
LT LM
G| LE
[ 0.001
g *
8 3 9
8 P ————————y
E - g —
¢
2 oy
A 002 ] MTG holes
KB1 10.0008)
KB2
Shatft Extension Shaft Extension

(SGMG-03ASBAB to 09ASBAB)

=
T

N

=

|

9.-23

LF2

LA
LE
LF1

#51

B

S

{SGMG-12ASBAB to 30ASBAB}



Servodrives Dimensional Drawings

9.1.2 5GMG-I0ACB Servemotors

[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMG-
Q3ASBAB | 248 (9.76) 190 (7.48) | 129 (5.08) | 58 (2.28) 61 (2.40) 56 {2.20) 169 (6.63) | 120(4.72) | 88 (3.46)
O6ASBAB | 271 (10.67) | 213(8.39) | 152(5.98) | 58 (2.28) 61 (2.40) 79 (3.11} 192 (7.56) | 120(4.72) | B8 (3.46)
09ASBAB | 295 (11.61) | 237¢9.33) | 176 (6.93} { 58 (2.28) 61 (240 | 103 (4.06) | 216 (8.50) | 120{4.72) | 88 (3.46)
12ASBAB | 310(12.200 1 231 (9.09) | 170 (6.69} | 79 (3.11) 61 (2,40} 79 (3.11} 210 (8.27) | 146 (5.75) | 88 (3.468)
20ASBAB | 336 (13.23) | 2537 (10.12) | 196 (7.7 | 79 (3.11) 61 (2.40) | 105 (4.13) | 236 (9.29) | 146 (5.75) | 88 (3.46)
B0ASBAB | 370 (14.57) | 291 {11.46) | 230 (9.06) | 79 (3.11) 61 (2400 | 139(5.47) | 270 (10.63) | 146 (5.75) | 88 (3.46)
Model Flange Dimensions [mm (in}] Shaft End Dimensions Approx.
SGMG- [mm (in)] Maes
LA ) LC |LE |LF1 | LF2 |G | tH |LH | L2 | Z ) s1 | a |0l
03ASBAB | 145 | g 9 1 | 6 6 - 12 [es | as | - 9 198 30 | 40 79
(571 - ‘:"35 12 | 024 | 024 047 | ©50 | 0.7 (0.35) TO faag tasn | are
_ (4.33 - o.om-a) _ (0.15 - aooos)
06ASBAB | 145 | 10 Y 130 | 6 6 - 12 [es | as | - 9 190 30 | 40 10
(5.71) - L"“” a2 | 024 | o2 ©47) | 6.50) | (177 035 - ";”3 aag |asn | @0
(4.33 - u.mu) ’ (0-75 - u,l:ms)
00ASBAB | 145 | o 0 130 | e 5 - 2 [ws [ a5 | - 9 9y 0 0 | 40 12
R - ';"’35 a2 | 024 | 029 04an | 650 [ 0.1 0.35) - "f” 18y | wsn | e6m
(4.33 - O_OIJI-I) (0.8? - 0.0005)
1248848 | 200 | 143 0 0 [ 32 | 3 o5 | 18 |20 | 7% | 62 { 135 IR 19.5
(787 T Y a9 | 013 [ @i | 00 | 070 [ 006 [ |2 | 053 s Om a1 |2 | @0
(4.5[} - 0.0010) (1 38 )
20ASBAB | 200 | 1143 0 180 | 32 | 3 o5 | 18 230 [ 76 [ 62 | 135 FECHIER A B
787 T Laon |oan |02 | oo | 01 |06 | @9 |2 | ©33) . 0 oo |0 |29 | L8
(4.5!) - n_umo) (l A2 )
30ASBAB | 200 | 1143 ¢ 180 | 32 | 3 o5 | 18 |20 | 76 | 62 | 133 FETRIERIE 29
(1.8 T o9 | 013 [ 012 [ 00200 071 | 008 | 299) | 244) | 053 . wm L {9 | 639
(4 b1/ . o,oom) (I A3 )

Note The Encoder uses a 15-bit (8192 P/R) absolute encoder.

Connector Wiring on Servomotor End

A | Phase U E |Brake terminal
B | Phase ¥ F | Brake terminal
C | Phase W G-

D | FG (Frame Ground}
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2.1 AC Servomotors

|
]

_ ) 4.4 10 6.0 kW Servomotors
|
! L
! 13 LA
] LT M
j ta, | LE
3 .
g S
8 1
8
B, | 1
I
T | ‘
= KB1 MTG holes
KB3 -
] KB2
I Shaft Extension
LR
+E
,, wagtft |

—r
$51
L#S

L2
Lt

&

?

!. [mm (in)]
. Model SGMG- L LL LM LR LT KE1 KB2 KB3 IE KL1 KL2 KL3

| 44ASBAB 438 325 264 113 6t i74 304 231 125 150 88 123

| (17.24) | (12.80) } (10.39) | (445 | 240 | 6.85 (119D | 9.09) | (4.92) | (5.9} | (3.46) | (4.84)
o 60ASBAB 512 399 338 113 61 248 378 305 125 150 88 123

_.) (20.16) | (15.70) | (1331 | @45 | 40) | 976) [¢1488) [(12.01) ] @92y | 5ol | (346) | (4.84)

Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KlL2 KL3

44A5BAB 438 325 264 113 al 174 304 231 125 150 28 123
(17.24) [ (12.80) [ (10.39) | (4.45) | (2.40) | (6.83) [(1L.97) | (9.09) | {4.92) | (5.91) | (3.46) | (4.834)
G0ASBAB 512 399 338 113 61 248 378 305 125 150 88 123

{20.16) | (15.71) 1 (13.31) | (4.45) | (2.40) | (9.76) | (14.88) {{12.01) | {4.92) | (5.91) | (3.46) | (4.84)

' Model Flange Dimensions [mm {In)] Shaft End Dimensions Approx.
| SGMG- fmm (In}] Mass
1 (kg {Ib}]
| LA LB LC LE LF1 LF2 LG LH L)1 LJ2 Lz £ s [r]

44ASBAB | 200 1143 0 1&Q 32 3 0.5 18 234 76 62 135 42 u 45 110 36
S — s - 0016
(7.87) o .09y | (0.13) | (0.12) | (0.0200 | (0.71) | (2.06) | (29%) | (2.44) | (0.53) o (LT | 4.35) (79.4)
(4.50 - cmmo) (1-65 - cmoos)
. G0ASBAB | 200 114.3 Y 180 32 3 05 i8 230 76 62 135 49 i 45 110 50
Y 3 — 0028 - 0016
) (7.37) 0 (7.08) | 0By | 0123 | 0.020% | ©71) | 906} | (2,99 | (2.44) | (0.5%) o (177 | (433 | (110)
Ea (4.50 - omm) ("(’s - onm&) '

Note The Encoder uses a 15-bit (8192 P/R) absolute encoder.
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Servodrives Dimensional Drawings

9.1.3 5GMS-0O0A Servomotors ;

Connector Wiring on Brake and Servomotor End

. Ao A | Brake terminal
0B/ B | Brake terminal
C -
DA A {Phase U
¢, &8 B | Phase V
C | Phase W _
D | FG (Frame Ground)

- 9.1.3 SGMS-[10JA Servomotors

B Servomotors with 4096 P/R Incremental Encoders

(¢ 0.0016} |

LL LA |
00016
LT L ] 0.04 [A) |
LG LE w
G$004 [a] |
qi
H {

e

o (U13.94)
45
$LB
T
FoN
£
%3

7
¥

‘Jg 7T 002 ) eorz |

Shaft Extension _ ' |

LR
LE

LF

#51
45
#LJ

& . i
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9.1 AC Servomotors

[mm (in))
Model L . LL LM LR LT KB1 KB2 KL1 KL2
SGMS- ] .
10ABA 194 (7.64) 149 (5.837) | 103 (4.06) | 45(1.77) 46 (1.31) 70 (2.99) 128 (5.04) 96 (3.78) 87 (3.43)
15A6A 220 (8.66) 175 (6.89)y | 129 (5.08) | 45(1.77) 46 (1.81) | 102 (4.02) | 154 (6.06} | 96 (3.78) 87 (343
20A6A 243 (9.57) 198 (7.80% | 152(5.98) | 45(1.77) 46 (1.81) | 125¢4.92) | 177 (6.97) 96 (3.73) 87 (3.43)
BOAGA 262 (10.31) | . 199 (7.8%) | 153 (6.02) | 63 (2.48) 46 (1.81y | 122480y | 178 (7.01) | 114 (4.49) | 87 (3.43}
40A6A 200 {11.77) | 236(9.29) { 190{7.48) | 63(2.48) 46 (1.8 159 (6.26) { 215{8.46) | 114 (4.49) | 87 (3.43)
G0AGA 339 (13.35) | 276 (10.87) 230'(9.06) 63 (2,48) 46 (1.81) 199 (7.83) | 255 (10.04) | 114 (4.49) | 87 (3.43)
Maodel Flange Dimensions [mm (In)] Shaft End Dimensions [mm (in)] | Approx.
SGMS- : M
LA LB LC LE LF LG LH LJ Lz s s1 Q [kga{fbs)]
10464 | 115 g5 " 100 3| 3 w [ e | & 7 04 0 30 a0 46
@53 - o aody | 01z | 0 |0 | s | o | @2 - "f" gy | «sn | oaen :
(3.?4 - 0.0UH) (0_94 - 0_0005) .
15ABA 15 95 Y 100 a 3 10 130 45 7 04 O 30 40 58 :
(45%) - "‘-J"” aon { o1 | o {03 { can | am | 0 - 0“)‘”3 g | asn | aze
(3-?4 - umn) : (0,94 - um)
20a6A | 1Is 95_ 0 100 3 3 10 130 45 7| g 30 40 70
4.53) . ";)"35 e [ | o [ o | i | am | o - ";"3 ais | asn | ass
(3.74 - ocm4) (0.94 - u_oous)
30ABA 145 116" 130 6 6 12 165 45 9 sy 0 30 55 1"
(5.71) - ‘;"’3’ 5.02) | w2e | w2 | wan | 650 | am | 035 - “:"3 ais | e | e
(4.33 - o_oou) (I.IU - o,cms)
20A6A 145 100 130 5 s 12 165 43 9 ag_ 0 i 55 14
¢5.71) - ‘;'”35 G2y | o2 | 024 | 04 | 6 | amn | 039 - "f” sy | @1m | cow
(4.33 - n.mn) (1.10 - o_ooos)
50464 143 11020 (30 6 6 12 165 45 9 g O 30 35 07
5.71) - ‘;'“35 a1 | e20 | @20 | @ | 6500 | o | @39 - ”:"3 am | @m | @1s
' (4.33 - o_oou) ’ (I.IO - o.cms)

Note The Encoder uses an 4096 P/R incremental encoder.

Connector Wiring on Encoder End
Receptacle: MS3102A20-29

Plug (To be prepared by customer) (L type): MS3108B20-298 or (Straight type)
MS83106B20-295

Cable Clamp: (To be prepared by customer) MS3057-12A
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Servodrives Dimensional Drawings

2.1.3 SGMS-00A Servemotors

A Channel Output
A Channel Output
B Channel Output
B Channel Output
C Channel Qutput
C Channel Output
oV

+5VDC

FG (Frame Ground)

HlwwjD|w|=Z|z| |~
|

—ITIGimmo|O|m}>

Note 1. Terminals K to T are not used. Do not connect anything.
2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connector Wiring on Servomotor End

A |Phase U
B | Phase V
C | Phase W
D

Ground terminal

B Servomotors with 4096 P/R Incremental Encoders and Brakes

LL LR
0.0016
= = 1T 003 [A
[l #0.04 7]
{4 0.0016)
3 =

] -] ]

J 3 he
=== ==ICE

g g T _F_ i Elﬂ
]
I i [
7] 0.0z | 4-$LZ
r_ Doooe)  MTG holes
KB1
KB2
Shaft Extension
LR
R, 1L—E
LF

51
43
$LJ

%




9.1 AC Servomotors

[maz {in)]
Model L LL LM LR LT - KB1 KB2 KL1 KL2
SGMS-
10AGAAB | 238(9.37) 193 (7.600 147 (579 | 45(1.77) 46 (1.81) 67 (2.64) 172 (6.77) | 100{3.94) | 87(3.43)
15A6AAB | 264 (10.39) | 219(8.62) | 173 (6.81) | 45(1.77) | 46 (1.B1) 93 (3.66} 198 (7.80% | 100{3.94} | 87{(3.43)
20AGAAB [ 287 (11.30) | 242 (9.53) 196 {7.72) | 45(1.7D 46 (1.81) 116 (4.57) | 221 (870 | 100 (3.94) | 87 {3.43)
30ABAAB [ 300 (11.81) | 237(9.33) | 191(7.52) | 63(2.48) | 46 (1.81) | 113 (445) | 216 (B.50y | 119 (4.69) | B7(3.43)
40ABAAB 336 (13.23) | 274 (10.79) | 228 (8.98) | 63 (2.48) { 46 (1.81) | 150 (5.91) | 253 (9.96} | 119 (4.69) | 87 {3.43)
S50A6AAB | 337 (13.27) | 314 (12.36) | 268 (10.55) | 63 (2.48) 46 (1.81) | 190 (7.48) | 293 {11.54) | 119 (4.69) | 87(3.43)
Model Flange Dimenslons [mm (in}] Shaft End Dimenstons [mm (in)] | Approx.
SGMS- Mass
LA LB LG LE LF LG LH LdJ LZ S $1 a kg (Ib)}
10A6AAB | 115 95 O 100 3 3 10 130 45 ) 2 0 0 40 5.0
4.5%) T o aen | o | o o | e | om | om - "f” aw | asn | g
(3 74 - 0.0014) (0.94 - O.IZOOS)
1586448 | 115 95 0 100 3 3 10 130 45 7 2 0 3 40 7.5
{4.53) m 00 a9 | 01y w1 o | s | am | o2 - 00‘”3 sy | asn | 0es
(3.74 - 000]4) (0.94 - O.DDOS)
20ABAAB | 115 05 O 100 3 3 10 (30 45 7 24 0 0 40 85
(4.53) oo ":’35 agoy | o | w1 | w039 | s | am | w2 - ";”3 a | asn | asn
(3.74 - 0_0014) (0.94 - o,wus)
30A8AAB | 145 1020 130 6 6 12 165 45 9 g 9 30 55 14
(5.71) - ‘;-“35 612 | o | o2 | 0an | wso | amn | 03 - °'-J°” aag | @1n | cow
(4.33 - D.UDM) (l.lﬂ - u.ooos)
40ABAAB | 145 1100 130 6 6 12 165 45 9 g 9 0 35 17
(71 - ‘;-“” 12 | 02 | @29 | 04n | w50 | o | 039 - ";”3 aw | @m | o1
(4.33 - n_om-z) (I.IO - u.oous)
SOAGAAB | 145 1102 130 6 6 12 165 45 9 g O 0 55 20
(5.71) - ‘;“‘35 312 | @2 | 02 | 04 | w50y | o | w03 - ";“3 a1 | e | @
(4.33 - 0_0014) (I.IU - u.oous)

Note  The Encoder uses an 4096 P/R incremental encoder.

Connector Wiring on Servomotor End

A |Phase U E | Brake terminal
B [Phase V F | Brake terminal
C | Phase W G-

D | FG (Frame Ground)
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Servodrives Dimensional Drawings

2.1.3 8GMS-0O0A Servomotors

B Servomotors with 15-bit (8192 P/R) Absolute Encoders

-

L LR
(0016
Lz M 1] 064 |A
LG .I.E o
(¢ 0.0016) ;
- F==nrr—] R =
3 Y » '
5‘ e Ly I
3 1 9
a = | [ -
' /
+elZ
= o
: K81
KB2
Shaft Extension
LA
LLE
LF‘
2H-—[[
<
Q
{mm (in}]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10ASA 208 (8.19) | 163 (6.42) [ 103 d.06) | 45177 | 60(2.36) | 76 (299 | 142 (559 | 96 (3.78) | 87 (3.43)
15A8A 234 (9.21) | 189 (7.44) [ 129¢5.08) | 45(1.77) | 60(2.36) | 102 (4.02) | 168 (6.61) | 96 (3.78) | 87 (3.43)
20ASA 257 (10.12) | 2128.35) | 152(5.98) { 45(1.77) | 60(236) [ 125(4.92) | 191 (7.52) | 96 (3.78) | 87 (3.43)
30ASA 276 (1087 | 213839 | 153 6.02) | 63 (2.48) | 60(2.36) | 122 (4.80) | 192 (7.56} | 114 (4.49) | 87 (3.43)
40ASA 313 (12.32) | 250 (9.84) | 190 (7.48) | 63 (248) | 60(2.36) | 159 (6.26) | 229 (9.02) | 114 (449 | 87 (3.43)
50ASA 353 (13.90) | 290 (11.42) | 230 (9.06) | 63 (2.48) | 60(2.36) | 199 (7.83) | 269 (10.59) | 114 (4.49) | 87 (3.43)
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8.1 AC Servomotors

B T AT

Modsl Flange Dimensions {mm {in}] ' . Shaft End Dimensions [mm {In}] | Approx.
SGMS- Mass
LA LB Lc LE LF LG LH LJ L.z S $1 a [kg (Ib)]
10ASA | 115 o5 0 100 3 3 10 130 45 7 24 0 30 40 50
@57 - "‘-)”35 as | o1 | w1y | @i | sy | am | 02w - "f" ais [ asn | am
(3.74 - o.wu) (O'l""i - 0'00“)
15ASA 1 115 95 0 . 100 3 3 10 130 4s 7 94 0 30 40 62
(4.53) 00 aspy {01y | o { 03 | s | am | o= - “")"'3 a | asn | asm
(3-'-'4 - 0_0014) ! : (0‘94 - c.rms)
20A8A | LS 95 0 100 3 3 10 130 45 7 94 0 30 40 74
(4.53) - 00 aoty | @1 | @1 | @ | iz | am | w2e - ";“3 sy | asn | aem
(3.74 - omu) (0.94 - 0_0005)
S0ASA | 145 v 130 5 5 12 165 45 9 o 30 55 1.5
110 _ 4055 28 _gon
SN " G o2 | 029 | wan | s | am | @29 ) 018 | am | @sa
(4.33 - 0_0014) ) ' (I.IU - n.ucns)
40458 | 145 0 130 6 6 12 165 45 9 0 30 55 14.5
110—U035 28 = {03
s v 1 | 20 | 020 | 04n | 650 | am | 035 " wigy | e | oo
(4.33 - o.wu) (l.lll - o,ooos)
50454 | 145 0 130 6 6 12 165 | 45 9 9 30 55 7.5
110 _ gg35 28 _oon
(5.71) ) s | 029 | 02 | wen | 6500 | am | ©39 . as | e | cse
(4.33 - 0_0014) - (I.IU - 0.0005)

Note The Encoder uses a I5-bit (8192 P/R) absolute encoder.

Connector Wiring on Encoder End
Receptacle: MS3102A20-29

Plug: (To be prepared by customer) (L type): MS3108B20-298 or (Straight type)
MS3106B20-298

Cable Clamp: ('To be prepared by customer) MS3057-12A

A Channel Output

A Channel Qutput

B Channel Output

B Channel Queput

Z (C) Channel Qutput
Z {C) Channel Queput
1Y

+5VDC '

FG (Frame Ground)

Nofe 1. Terminals K 1o P are not used. Do not connect anything,

Reset
0V (battery)
3.6 V (battery}

—| o] o|z|=2|~|=

“lIT|oMmMmo|G|lw|

2. Receptacle, plug and cable clamp are common regardiess of motor capacity.
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Servodrives Dimensional Drawings

9.1.3 8GMS-00A Servomotors

Connector Wiring on Servomotor End

A | Phase U

o™

Phase ¥V

o Oo

B
C | Phase W
D

Ground terminal

B Servomotors with 15-bit (8192 P/R) Absolute Encoders and

Brakes
L
L LR sonse
L0016
r L
Lo
{$0.00186)
= — b=
= : B
= he TR RN
3 =] ) 8 fag;@:'=“
: - ey
E g - |& ; T '\M
] : é DToeE] 4=
E 0.0008; MTG holes
|,.._KBI
KB2
Shaft Extenslon
LA
JLE
1
<] 3|
N4
Q
[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10ASAAB | 252(9.92) | 207 (8.15) | 147(5.79) | 45{(1.77) 60 (2.36) 67 (2.64) 186 (7.32) | 100(3.94) | 87 (3.43)
15ASAAB | 278 (10.94) | 233 (9.17) | 173 (6.81) | 45(1.77) 60 {2.36) 93(3.66) | 212(8.35) [ 100{(3.94) | 87 (3.43)
20ASAAB | 301 ¢(11.85) | 256 (10.08) | 196 (7.72} | 45(1.77) | 60¢2.36) | 116 (4.57) | 235 (9.25) | 100 (3.94) | 87 (3.43)
30ASAAB | 314 (12.36) | 251 (9.88) | 191 (7.52) | 63 (2.48) 60 (2.36) | 113 (4.43) | 230(9.06) | 119 (4.69) | 87 (3.43)
40ASAAB | 350 (13.78) | 288 (11.34) | 228 (8.98) | 63 (248) | 60(2.36) | 150(5.91) | 267 (10.51) | 119 (4.69} | 87 (3.43)
50ASAAB | 391 (15.39) | 328 (12.91) | 268 (10.35) | 63 (2.48} 60 (2.36) | 190 (7.48) | 307 (12.09) | 119 (4.69) | 87(3.43)




9.1 AC Servomotors

Model Flange Dimensions [mm {in)] Shaft End Dimensions [mm (in)] | Approx.
SGMS- Mass
LA Le LC LE LF LG LH LJ Lz ] 51 Q fkg (tb}]
10A5AAB | 115 95 0 100 3 3 10 130 45 7 0 10 40 65
(4.5%) - 00 @) | 01 | o s | s | am | w2 - "'0"13 (s | asn | a43)
(3.?4 - o.oou) ("‘94 - °'°°°’)
158448 | 115 95 0 100 3 3 ) 130 45 7 2 0 30 a0 80
{4.53) - ":’” gsn | 01 [0 |0 | s | am | 0w - “f” 18y | asn | a6
(3.?4 - 0_0014) (0.94 - u_ﬂms)
20ASAAB | 115 95 _ 0 100 3 3 10 130 45 7 o 0 ) 40 9.0
€4.53) - ";)"35 asy | ©12 | @1 | e | G | am | 0m - Of” e | asn | aem
(3.’?4 - omu) (0-94 - IJ.OUJS)
30ASAAB | 145 0 130 6 6 12 165 45 9 0 30 55 14.5
110 _ goas 28 _ oo
571 > 612 | 020 | w29 | 04n | €500 | 0 | was ] g | @ | G0
(4.33 - 01)014) (1.10 - 0.0005)
A0ASAAB | 145 0 130 6 6 (2 165 45 9 T 0 30 55 1.5
110 & yiss 28 _oon3
(570 ’ G2 | w2 | 024 | 0an | 650 | 0 | 039 ; a1 | e | ose
(4 LRI a.mm) (I.ID - o,cms)
SDASAABR | 145 1o 8 130 6 6 12 165 45 9 g 0 30 55 20.5
51 - ‘;-"35 a1 | w2 [ 029 | wan | 650 | 01 | @39 - ";"3 Wi | e | wsy
(4.33 - omu) (l.l() - o.mos)

Note The Encoder uses a 15-bit (8192 P/R} absolute encoder.

Connector Wiring on Servomotor End

A | Phase U E { Brake terminal
B | Phase V F | Brake terminal
C | Phase W G|-

D | FG (Frame Ground)




Servodrives Dimensional Drawings

9.1.4 SGMD-0CA Servomotors

9.1.4 SGMD-JJA Servomotors

ll Servomotors with 4096 P/R incremental Encoders and Brakes

The external views are the same, only the approximate mass is different.

L

LL LA
LT LM
—{I[ 064 Ta)
LG |LE {0.0016)
O # 0.04 TA] — Lc
{$0.0018}
: | |
w
&
a 7.l =~ g
M .
g ¢ Al
+ ]
: 0.0 4oz
KB {0.0008) MTG holes
KB2
Shaft Extension
LR
LE
+*
3
L
] ‘aI?J
&
‘-l-‘ﬂ
[mm (in)]
Model SGMD- L LL i LR LT KB1 KB2 KL1 KL2
22A6A 242 (9.53) | 187(7.36) {144 (5.67) | 55(2.17) | 43 (1.69) | 70 (2.76) [ 166 (6.54) | 165 (6.50)} | 88 (3.46)
32A6A 254 (10.00) | 199 (783 1 156 (0143 | 55(2.17) | 43(1.69) | 82(3.23) | 178 (7.01) | 165 (6.50) | 88 (3.40)
40A5A 274 (10,79} | 209 (8.23) | 166 (6.54) | 65(2.56) | 43 (1.69) | 92(3.62) | 188 (7.40) { 165 {6.50) [ 88 (3.46}




- 9.1 AC Servomotors

Maodal . Flange Dimenslons fmm (in)] Shaft End Dimensions Approx. Mass
SGMD- fmm (in}j [kg (Ib))

LA LB Lc LE LF LG LH Ll Lz s S1 Q Without With
. Brake Brake

22ABA 235 2 i 220 4 4 18 270 62 13.5 LU 45 50 155 ]

00 _ .04 28_qo13
9.25) P4 (8.66) | (0.16) | (0.16) | <0.71) | (10.63) | (2.44) | (D53} o (LD [ (19D | (34172} {45.2)
(T.B? - o.l)l)ls) : (I.IO - o.ms)
32AGA 235 o 2 4 4 18 P © 62 i 0 45 50 18. 235
200 _ yoas 220 [ 135 28 _ g 8.5

{9.25) ( o (8.66) | (0.16) | {016} | (@.71) | (1063} | 244} | 0.53) (L7 | (L9 | (40.786) (51.8)
18T - om\s)

oo

40ABA 235 0 220 4 4 18 270 62 135 . 0 45 60 21 26
200 _ poag 32_gme
(2.25) 0 | B.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) {0.53) o (1.77) | (2.36) {46.297) (51.3)
(?-37 - 0.0018) ' (1,26 - 0.0006)

Note 1. The Encoder uses a 4096 P/R incremental encoder.
2. AB at the end of the model number indicates a brake. ' -
Connector Wiring on Encoder End
Receptacle: MS3102A20-29

Plug: (To be prepared by customer) (L type): MS3108B20-298 or (Straight type)
MS3106B20-298

Cable Clamp: (To be prepared by customer) MS3057-12A

A Channel Output
A Channel Output
B Channei Output
B Channel Output
C Channel Output
C Channel Output
oV

+5VDC

FG (Frame Ground)

Note 1, Terminals K to T are not used.

“Hlwl DO =Z=E|T| R
|

“lT|I@mmo| O] m) >

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connector Wiring on Sermomotor End

A [Phase U E | Brake terminal
B | Phase v
C |Phase W G|-

m

Brake terminal

D | FG (Frame Ground)

Nete E and F are blank if there is no brake.



Servodrives Dimensional Drawings

9.1.4 SGMD-J0JA Servomotors

B Servomotors with 12-bit (1024 P/R) Absolute Encoders and
Brakes

The external views are the same, only the approximate mass is different.

LL LA
LT LM
1] 004 ]
© e
rm LC
(¢ 00016} N
[ | o %L
= 2
3
g X 3
g |d %
D : el
¥ -
' ez
T T (0.0008) MTG holes
KB2
Shatft Extension
LR
LB
Bl
Y
[mm (in)]
Model SGMD- L LL LM LR LT KB1 KB2 KL1 KL2
22AWA 256 (10.08) | 201 (7.91) | 144 (5.67) | 55(2.17) | 57 (2.24) | 70(2.76) | 180 (7.09) | 165 (6.50) | 88 (3.46)
32AWA 268 (10.55) | 213 (839 [ 156 (6.14) | 55217 | 57 2.24) | 82(3.23) | 192 (7.56) | 165 (6.50) | 88 (3.46)
40AWA 288 (11.34) | 223 (8.78) | 166 (6.54) | 65(2.56) | 57 (2.24) | 92(3.62) |202(7.9% | 165 (6.50) | 88 (3.46)




9.1 AC Servomotors

B ST R

Model Flangs Dimensions [mm {In)] Shaft End Dimensions Approx. Mass
SGMD- [mm {in)] (kg {1b))
L& LB LC LE LF LG LH LJ Lz S 1 Q Without With
Brake Brake
22AWA 215 200 0 220 4 4 18 270 62 13.5 28 o 45 50 155 20.5
- 0146 ~ 0013
{9.25) o (866) | (0.16) { (0.16) { 0.71) | €10.62) | (244) | (0.53) o (L7 | (L9 | (34.172) 452
(?-ST - o.oona) (l.m - o.mos)
32RWA 235 0 O 220 4 4 18 27 62 13.5 2 a 45 50 185 213
200 _yp4s 8 _pons
(9.25) o {(B.66) | (0100 | (@ae) | (071} ] (10633 | {2.44) | (D.53) o (1.7 { .97 | (40.786) {51.8)
(7-8? - o.mts) (|_|u - 0.0006)
40AWA, 235 200 1] 220 4 4 18 210 a2 135 32 1] 45 &l 21 265
9.25) T | @se {016 |16 [ @7 [ 063 | 24 | 051 T lamm | ese | deen | cse
(?.87 - o_oms) (1,26 - 0.0006)

Note 1. The Encoder uses a 12-bit {1024 P/R) absolute encoder.
2. AB at the end of the model number indicates a brake. -
Connector Wiring on Encoder End
Receptacle: MS3102A20-29

Plug: {To¢ be prepared by customer) (L type): MS3108B20-29S or (Straight type)
MS83106B20-295

Cable Clamp: (To be prepared by customer) MS3057-12A

=

A [ A Channel Qutput K ] 8 Channel Qutput
B [ A Channel Output L | S Channet Qutput
C | B Channel Qutput M-
D | B Channel Output N -
E | Z Channei Output Pl-
F | Z Channel Qutput R | Reset
GOV S {0V (battery)
H|+5vDC T | 3.6 V (battery)
J [ FG (Frame Ground)

Note 1, Terminals M to P are not used. Do not connect anything.

2

‘Connector Wiring on Servomotor End

Receptacle, plug and cable clamp are common regardless of motor capacity.

Fhase U E | Brake terminal
Phase V F | Brake terminal
Phase W G-

FG (Frame Ground)

Note E and F are blank if there is no brake.
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9.1.5 SGMP-15A Servomotor

9.1.5 SGMP-15A Servomotor

B SGMP Servomotor

Servomotors with Incremental Encoders, without Brakes
(SGMP-15A31[)

® 1 5kW

Encodat lead
HL2854, @6 (D0.24)

2 u Screw
Motar Lead
UL2464, 3.5 (¢ 0.37)

35) (1.38

) 1.3 S
};f%g :

; {140.5) (5.89) . B00+30 (11.81+ 1.18) Cross-section Y-Y
& 1 109 5 (4.81) 40 (1.57 -
| N 94.7 (3.73) Hex. nut 17 {0.67)
Sealant N | W fos 10 [ s gr0Q472) /2
NEA R {0.41) 039 @14} ’ 38 {1.50) _
] s ] 002 ] e F= 3 8 ‘
}N Name plate | A] t0.0008) 4410 N | ‘é’ g
L _.J , BE MTG ho_les o
19{0.75) QK
I-E N EPSPEIPTETH
-t Ho= =4 _
N
2
>
Incremental encodar O] #4004 [A o 0
2048 P/R ($0.0016) 19h6 : ¢ ¥ - 0013 (0.?5 - omos)
110A7 : q{) Ho - ::ms (4.31 - o?oou)
Model | QK u w T Screw Output | Approx. | Allowable Allowable
SGMP- dimensions w Mass Radial Load | ThrustLoad
kg (ib} N (Ibf) N (Ibf)
15A312 | Nokey - 1500 6.6 450 (110) 147 (33)
15A314 | 22 | 35 | 6 | 6 _ (14.6)
{0.87) | (0.14) | (0.24) | (0.24)
15A316 22 35 6 6 M6,
(0.87) | (0.14) ] (0.24) | (0.24) | depth 10
Note 1. The encoder is a 2048 P/R incremental encoder,

2. “A”in the model number indicates 200 V specification.

3. SGMP-15A314 and 15A316 have keyed shafts. The keyway complies with
JIS B 1301-1976 (precision), and a straight key is provided.

4. The quoted allowable radial load is the value at a position 35 mm (1.38 in)
from the motor mounting sutface.
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9.1 AC Servomotors

Servomotor and Encoder Plug

16 (0.63)

Motor Plug Motor Wiring Specifications
1 ]| Phase U Red
Plug: 350779-1 (AMP) 2 | Phase V White
g [ a Pin; 350218-6 or 350547-6 3 | Phase W Blue
2 f'® 4| FG Green, Yellow
ol {H @ Connected to
N @l Cap: 350780-1
Socket: 350536-6 or 350550-6
7.6 {0,30) '" 7.6 (0.30)
Y
{0.58)
Encoder Plug Incremental Encoder Wiring Specifications
1 | A channel cutpue Blue
'—Hﬁﬂ—i Plug: 172169-1 (AMP . 2 | A channel ontput Blue, Black
Pin: 170359-1 or 170363-1 3 | B channel output Yellow
& @ 828{1??!281(‘6[10- ] 4 | B channel output Yellow, Black
gl EE Socket: 170361-1 or 170365-1 | 5 | € channel oucput Green
i [E2 6 [ C channel output Green, Black
E ! ‘ 7 | 0V (power supply) Gray
8 { +5V {power supply) Red
9 | FG (Frame Ground} COrange
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9.1.5 S5GMP-15A Servomotor

B SGMP Servomotors

Servomotors with Incremental Encoders and Brakes
(SGMP-15A31B, C)

e | 5kW

Encoder lead UL2854,

$6 (#0024 300+30 (11.81% 1.18}
{as) (1 .38!'
I Seraw
Moter Lead ¥
UL2484, 29.5 (J0.37)
35) (1.3¢ z[
i/_- T
20030 (181 1.1 L
! ] 3 5 )  Cross-section Y-Y
| 143 (5.63) max._ 40 {1.57)
19,5 (0,38 94.7 (3.72 Hexagonal nut 17 (0.67)
Saalant] ‘—I-_( ) . . 1120 ([14.72)
T N {0.0018) 120 Q7D
Ul | 10.5 (0.41) (0.39)] {0.14) - 48 (1.50 I
i /| 002 L4 ch ,g )
Name plate A [10.0008) % e g
S ! ] 410 B
19ko.75) = MTG holss + 3
| oK X
Y ;.
| ¢ 145 (85,71
= 2 p
o o ;
b "3 -
- $
=, % ¢
Incremental encod/er ding brak O] 4004 |4 0 ¢
Hoiding r.a e. . ($ 0.0016} 1946 : ¢ 19 - om3 (0.75 - u_oms)
2048 P/R (De-energization opsration)
Voltage: B; 90 VDC; C: 24 VDG . 0 ( o )
Brake holding torque 11047 : ¢ 1o - oms {437 - oona
= Motor rated torque
Modeil QK U w T Screw Output | Approx. | Allowable Allowable
SGMP- dimensions w Mass Radial Load | Thrust Load
kg {Ib} N (Ibf) N (Ibf)
15A312B | No key - 1500 8.1 496 (110) 147 (33)
15A312C (17.9)
15A314B 22 35 6 6 -
16A314C | (0.87) [(0.14) ] (0.2 } 10.24)
15A316B 22 35 6 6 | Ms,
154316C | (0.87) | (0.14) | (0.24) | (0.24) | depth 10
Note 1, The encoder is a 2048 P/R incremental encoder.
2. “A” in the model number indicates 200 V specification.
3. SGMP-15A314B(C) and 1 5A316B(C) have keyed shafts. The keyway com-

plies with JIS B 1301-1976 (precision}, and a straight key is provided.

The quoted allowable radial load is the value at a position 35 mm (1.38 in)
from the motor mounting surface.

The electromagnetic brake is only used to hold the load in position and can-
not be used to stop the motor.
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Servomotor and Encoder Plug

Motor Plug Motor Wiring Specifications
1 | Phase U Red
Plug: 350715-1 {AMP) 2 | Phase V White
Pin: 350218-6 or 350547-6 (1 to 4 pins) | 3 | Phase W Blue
350561-1 or 350690-1 (5, 6 pins) 4 | FG Green, Yellow
3@ Connacted to 5 | Brake terminal Black
= Cap: 3507811 6 | Brake terminal Black
Socket: 350636-6 or 350550-6
20.3 {0.80}
T 27.4(1.08)
Incremental Encoder Wiring Specifications
Encoder Plug : 1 | A channel output Blue
2 | A channel output Blue, Black
I-Lm—l Plug: 172169-1 ( AM'? 3 | B channel output Yellow
/ Pini 17¢359-1 or 170363-1 4 | B channel output Yellow, Black
Connected to
g ﬁ L@nE Cap: 1721611 5 | C channel ouiput Green
ge| |BEIE Socket: 1703611 or 170365-1 | 8 | € channel output Green, Black
22D 7 | 0V (power supply) Gray
8 | +5 ¥V {power supply) Red
9 | FG (Frame Ground) Orange
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9.1.5 SGMP-15A Servormnotor

B SGMP Servomotors

~ Servomotors with Absolute Encoders, without Brakes
(SGMP-15AWL][)

& 1.5kW

Encoder lzad

UL20276, 98{40.31) 300230 (11.81+ 1.18)

Serew
u
Motor lead
UL2464, 9.5 (90.37)
35) (1 =
T
— - i -
(174)(6.85) — — 0020 (1181 1.18) Cross sec\pn Yy
140381 | 911314(372:} N Hexaganal nul 17 (0
""' H— P 1] 004 A D120 (04.72) exaﬂo L1708
Seafant : o | 105 (0.41) (.30 3.5 (014 {0.001€) : 38 (1.50) =
71 0.02 ](0.0008) g, P <
Hame plate A 10 \ T « é
1 - = MTG hole3) Y NE -
L | B =
(19 0K | \d
0.75) Y ]
S B | !‘:l_ 3 #145 4571
= =
B v &
- "4
. = )
Absolute encoder ] $004 JA| : 0 0
1024 P/R (soo0in) L9619 19 - ems (0,75 - o,m,)
110K7 : ¢ 110 — oo (4.3;-0‘,’0014)
Model QK U w T Screw Output | Approx. | Allowable Altowable
SGMP- dimensions w Mass Radlal Load | Thrust Load
ky (Ib) N (Ibf) N (Ibf)
15AW12 | No key - 1500 7.1 490 (110) 147 (33
15AW14 22 35 6 6 - {13.7)
(0.87) {(0.14) | (0.24) | (0.24)
15AW16 22 35 6 6 | M6,
0.87) | 0.14) 1{0.24) [ (0.24) | depth 1O
Note 1. The encoder is a 1024 P/R, 12-bit absolute encoder.

2. “A" in the model number indicates 200 V-specification.
3, SGMP-15A314B(C) and 15A316B(C) have keyed shafts. The keyway com-
plies with S B 1301-1976 {precision), and a straight key is provided.

4, The quoted allowable radial load is the value at a position 35 mm (1.38 in)

from the motor mounting surface. '

b
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Servomotor and Encoder Plug

Motor Piug
I nd
g e
7 -
o N®
|
7.6 (0.30) 7.6 (0.30)
‘14,7 i
0.58)
Encoder Plug

Plug: 350779-1 (AMP)
Pin: 350218-6 or 350547-8
Connected to

Cap: 350780-1
Socket: 350536-6 or 350550-6

Plug: 172171-1 (AMP)

Pin: 170359-1 or 1703631
Connected o

Cap: 172163-1

Socket; 170361-1 or 170365-1

9-43

Motor Wiring Specifications

1 | Phase U Red

2 | Phase V White

3 | Phase W Blue

4 | FG Green, Yellow

Absolute Encoder Wiring Specifications

1 A channel output Blue

2 | A channel output White, Blue

3 B channgl ontput Yellow

4 E channel oniput White, Yellow
5 Z (C) channel output | Green

& | Z(C) channel output | White, Green
7 0V (power supply) Black

8 +5 Vipower supply) | Red

] FG (Frame Ground) | Green, Yellow
18 | S channel output Purple

" S channel output White, Purple
{12) | {Capacitor reset} (Gray)

13 | Reset White, Gray
14 | O Vibattery) White, Orange |
15 | 3.6V(baitery) Orange

Terminal to discharge capacitor before

shipment. Do not use.
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9.1.5 SGMP-15A Servomotor

B SGMP Servomotors

SGMP-15AW[][1B, C Servomotors with Absolute Encoders and
Brakes
® 1.5kW

Encoder lead

UL20276, $8(#0.31) 20030 (11.81% 1.18)

(35! {1.38) I
Y ——a———: == y

Motor lead
L2464, $9.5 (¢ 0.37} (35) (1.38) ?E
T

Cross-section Y-Y

rew

,/—- - "
30030 {11.81+ 1.18)

{210 (8.27) max)
170 (6.69) max. 40 (1.57
12 0.7 a7 73 ' Hexagonal nut 17 {0.67)
=k Sellam I w0 | 25, L] 004 [A] 0120 4.72)
| 10.5 0413 ©0.39) (0.14) {0.0018) 38 (1.50) 5
s] 002 | 3 = | =
Name plalg A_I {0.0008} ] @ X
- ! | - 4610 1 ol =
025 ) I H MTC W'eq H &
K *
¥ - _ i
— e e e [ § pUseST . -+
b 7] -
¥ &
B : +
, £ =
Absolute encoder Holding brake E A 0 ¢
2048 P/IR {De-enargization operation) {20.008 1946 : P 19 - von (0-75 - O-W)
Voltage: B: 90 VDC; C: 24 VDC o o
Brake holding torque 110K : ¢ 1o - o0 (4-3? - 0.0014)
= Motor rated torque
Model QK u w T Screw Qutput | Approx. | Allowable Allowable
SGMP- dimensions w Mass Radial Load | Thrust Load
kg (Ib) N {Ibf) N (Ibf)
15AWI12B | No key -
15AW12C
15AW14B 22 35 6 6 - 1500 8.6 490 (110 147 (33
15Aw14cC | ©87 | 014 [ 029 | 029) (19.0) (110) (33)
15AW16B 22 35 6 6 | Ms,
15AW16C | (0.BT) | (0.14) | (0.24) [ (0.24) | depth 16
Note 1. The encoder is a 1024 P/R, 12-bit absolute encoder.
2. “A” in the model number indicates 200 V-specification.
3. SGMP-15A314B(C) and 15A316B(C) have keyed shafts. The keyway com-
plies with JIS B 1301-1976 {precision), and a straight key is provided.
4. The guoted allowable radial load is the value at a position 35 mm {1.38 in)
from the motor mounting surface.
5. The electromagnetic brake is only used to hold the load in position and can-

not be used to stop the motor,




9.1 AC Servomotors

Servomotor and Encoder Plug

Motor Plug
Plug: 350715-1 {AMP)
Pin: 350218-6 or 350547-6 (1 to 4 pins)
_ == 350561-1 or 350690-1 (5, B pins)
of VO Connacted to
= 6] Cap: 350781-1
l Socket: 350536-6 or 350550-6
| 203(0.80)
T o27.4(1.08)

Encoder Plug

22.4 (0.80) Plug: 172171-1 (AMP)

/ Pin: 170359-1 or 170363-1
Connected to

Cap; 1721631
Socket: 170361-1 or 170365-1

16 0.63) |
|‘;4 (o.sgﬂ

Q-45

Motor Wiring Specifications

1| Phase UJ Red

2| Phase V White
Phase W Blue

4| FG Green, Yellow

5| Brake terminal Black

6] Brake terminal Black

Absolute Encoder Wiring Specifications

1 | A channel output Blue

2 | A channel output White, Blue

3_{ B channel output Yellow

4 | B channel output White, Yellow
5 | Z (C) channel output Green

8 | Z (C) channel output White, Green
7 | 0V (power supply) Black

8 | +5 V (power supply) Red

9 | FG (Frame Ground) Green, Yellow
10 | § channel output Purple
11 | S channel outpmt White, Purple

{(12)"] (Capacitor reset) (Gray)

13 | Reset White, Gray
14 | 0V (battery) White, Orange
15 | 3.6 V (battery) Orange

* Terminal to discharge capacitor before

shipment. Do not use.
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9.1.6 List of Encoder and Servomotor End Connectors
9.1.6 List of Encoder and Servomotor End Connectors

Hl Standard Connectors (Not IP67 Compatible)

List of SGM[] Servomotor Conn

Holding Brake)

ectors (Standard: Without

Servometor
Model

Servomotor End Connector

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS-  10ALJA
15ALJA
20AL 1A

MS33102A18-10P

MS3108B18-108

MS3106B18-105

MS3057-104A

30ALJA
40A[A
S50AA

MS3102A22-22P

MS3108B22.225

MS3106822-225

MS3057-12A

05A[LA
09ALIA
13ATTA

SGMG-

MS3102A18-10P

MS3108B18-108

MS3106B18-108

MS83057-10A

20A0JA
30A00A
44AL1A

MS83102A22-22P

MS3108B22-228

MS3106B22-225

MB33057-12A

E5ALA
75AJA
1AALIA
tEALJA

MS3102A32-17P

MS3108B32-175

MS3106B32-178

MS3057-20A

03A0e.
osAdB
09A08B

SGMG-

MS3102A18-10P

MS3108B18-108

MS3106B18-108

MS3057-10A

12A0B
20AL1B
30ALIB

MS3102A22-22P

MS3108B22-228

MS53106B22-225

MS3057-12A

44AL1B
60AL 1B

MS3{02A32-17P

MS3108B32-178

MS3106B32-178

MS3057-20A

22AL1A
3zALA
40AL1A

SGMD-

MS3102A24-10P

MS3108B24-108

MS3106B24-108

MS3057-16A

——

Connector on
motor end already
provided.

9 -46
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Provided by the user.




8.1 AC Servomotors

Servomeotor
Model

Encoder End Connector

Receptacle

L-shaped Piug

Straight Plug

Cable Clamp

SGMS-  10A0A
15A00A
20A0JA
30A00A
40ACJA
50ACIA

MS3102A20-29P

MS3108B20-295

MS3106B20-295

MS3057-12A

SGMG- 05A0A
09A0A
13A00A
20A00A
30A0A
44ACJA
55ALIA
75A00A
1AALJA
1EALIA

MS3102A20-29P

MS3108B20-295

MS3106B20-295

MS3057-12A

SGMG- 03A018
06AIB
09ACIB
12a]B
20aB
30A00B
44AC1B
60AL1B

MS3102420-20P

MS3108R20-298

MS3106B20-295

MS3057-12A

SGMD- 22A[1A
32A0)A
40A00A

MS3102A20-29P

MS3108B20-298

MS3106B20-298

MS3057-12A

—_—

Connector on

motor end already

provided.

9 .47
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9.1.6 List of Encoder and Servomotor End Ceonnectors

List of SGM[] Servomotor Connectors (with Holding Brake)

tor and the bottom connector model is for the brake.

9-43

Servomotor Servomotor End Connector
Model Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10A0A ([MS3102A20-15P MS53108B20-155 MS3106B20-158 MS3057-12A
15AC0A
20A[1A
30A[JA | MS3102A24-10P MS3108B24-108 MS3106B24-108 MS3057-16A
40A[JA
50ALJA
SGMG- 05AJA [MS3102A20-15P MS3108B20-158 MS3106B20-158 MS3057-12A
02a]A
13A00A
20AJA [ MS3102A24-10P MS3108B24-105 MS3106B24-108 - MS3037-16A
30aJA
44A00A i
55A0A | MS3102A32-17P MS3108B32-178 MS3106B32-175 MS3057-20A
7SALIA I MS3102A10SL-3P | MS3108BIOSL-35 | MS3106A10SL-3S | MS3057-4A
1AALIA
1EALIA
SGMG- 03A0B | MS3102A20-15P MS3108B20-158 MS3106B20-155 MS3057-12A
06A1B
09AB
12A0B [ MS3102A24-10P MS3108B24-105 MS53106B24-105 MS3057-16A
20AB
30ALIB
44A0B [ MS3102A32-17P MS3108B32-178 MS3106B32-175 MS3057-20A
60A0B | MS3102A10SL-3P MS3108B10SL-35 MS3106A108L-38 MS3057-4A
SGMD- 22A0A [MS3102A24-10P MS3108B24-105 MS3106B24-105 MS3057-16A
32A00A '
40AC]A
- -
Connector on motor Provided by the user. .
end already provided.
Note When two models are listed, the top connector model is for the Servomo-




9.1 AC Servomotors

Servomotor
Model

Servomotor End Connector

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS-  10A00A
15A0A
20A00A
30A0A
40ACJA
50ACIA

MS3102A20-29P

MS3108B20-298

MS3106B20-298

MS83057-124

SGMG- 05A[0JA
09AC0A
13AL1A
20ALJA
30A0A
44A00A
55A0A
75AL1A
1AALIA
1EACIA

MS3102A20-29P

MS3108B20-298

MS3106B20-298

MS3057-12A

SGMG- 03ACIB
06ALIB
09A[IB
12A[1B
20A(1B
30A08B
44a1B
80ALIB

MS3102A20-29P

MS3I108B20-295

MS3106B20-298

MS3057-12A

SGMD- 22AL1A
32AJA
40ALJA

MS3102A20-29P

MS3108B20-298

MS3106B20-295

MS3057-12A

—e—— e

Connector on
motor end already
provided.
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9.1.6 List of Encoder and Servomotor End Connectors

B IP67-compatible Connectors

List of SGML] Servomotor Connectors (without Holding Brake,

Provided by the user.

iP67-compatible)
Servomotor Receptacle Plug End Bell: Japan Aviation
Model Electronics Industry, Lid.
Back Shell: Daiichi Denshi
Kogyo Co., Ltd, Cable Clamp |  Manufacturer
Angled Straight
{L-shaped)
For Servomotors
SGMS-  10aC]A | CE05-2A18- MS53106A18-1 | CE-18BA-S CE02-18BS-5 | CE3057-10A- | Daiichi Denshi
152004 10PD 05(D 190} *® Kogyoe Co., Ltd.
20AJA ‘
apal]A | ILO4AHV-2E22-22P | JLO4-6A22- JLO4-22EBL JLO4-22EB JLO4-2022CK | Japan Aviation
- a0a0a |EB 228 (14 Electronics Indus-
try Co., Lid,
s50a A i
SGMG- (05A[]A | CE05-2A18- MS53106A18-1 | CE-I8BA-S CE02-18B5-5 | CE3057-10A- | Daiichi Deqshi
09AJa | 10PD 0S(D190) % Kogyo Co., Ltd.
13alA
20A]A | ILO4HV-2E22-22P | JLO4-6A22- JLO4-22EBL JL04-22EB JL04-2022CK | Japan Aviation
s0a]a |EB 228 (14) Elecironics Indus-
try Co., Ltd.
44A A ¥
s5a[JA | ILo4v-2E32- JLO4V-6A32-] 1 %] *] Japan Aviation
7580 A 17PE-B 15E Electronics Indus-
try Co., Ltd.
1AAJA &4
1EALJA
SGMG- 03af 1B { CE05-2A18- MS3106A138-1 | CE-18BA-S CE(2-18BS-5 | CE3057-10A | Daiichi Denshi
oAl B | 10PD 0S(D190} ik Kogyo Co., Ltd.
oAl B
12a1B | JLO4HV-2E22-22P | JLO4-6A22- JL04-22EBL JL04-22EB JL04-2022CK | Japan Aviation
20A1B E-B 228 (14 Electronics Indus-
Co., Lid.
30al B i
44ae | ILO4V-2E32- JLO4V-6A32-1 *1 *1 ®[ Japan Aviation
I7PE-B 78E Electronics Indus-
soAllB try Co., Led.
SGMD-  22aJA | JLO4V-2E24- JLO4-6A24- JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
30AJA LOPE-B 108 un Electronics Indus-
try Co., Ltd.
40AL]A Y
For Encoders 97F3 1 02E20- MS3106A20-2 | CE-20BA-S CE02-20BS-5 | CE3057-12A- | Daidichi Denshi
29p 95(D 190y * Kogyo Co., Lid.
——

# 1, Use flexible conduit for the mator section of SGMG-55A00A, -75AJA, -t AADA, -44AB and -60AR
Servomaotors because they do not have end bells. (Japan Aviation Electronics Industry Co., Ltd.)

Note 1. Encoder connectors are the same for all Servomotor models.

2. Do not modify the receptacle and plug kits in order to conform to IP67 specifications.




9.1 AC Servomotors

3. End Bell is the name of a product manufactured by Japan Aviation Electronics Industry, Ltd., and Back Sheli
is the name of a product manufactured by Daiichi Denshi Kogyo Co., Lid.

4. Select cable clamps marked with an asterisk (%) based on wire diameter.

List of SGM[J] Servomotor Connectors (with Holding Brake,

IP67-compatible)
Servomotor Receptacle Plug End Bell: Japan Aviation
Model Electronics Industry, Ltd,
Back Shell: Daiichi Denshl
Kogyo Co., Ltd. Cable Clamp Manufacturer
Angled Straight
{L-shaped)
For Servomotors
SGMS-  {0Aa[]A | CED5-2A18- MS53106A18-1 | CE-{8BA-S CE02-18BS-8 | CE3057-10A- | Daiichi Denshi
15a[Ja | 10PD 05¢(D190) * - Kogyo Co., Lid.
20A[]A
30a[JA | JLO4HV-2E22-22P | JLO4-6A22- JLO4-22EBL JL04-22EB JL04-2022CK { Japan Aviation
40A00A EB 228 (14) Electronics Indus-
ry Co., Ltd.
s0A]A Y
SGMG- o0s5a[]a | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-§ | CE3057-10A- | Daiichi Denshi
09AJA | 10PD 0S(D 196} * Kogyo Co., Lud.
13al1a
zoa[ A | JLO4HV-2E22-22P | JLO4-6A22- JLO4-22EBL JL(O4-22EB JL04-2022CK | Japan Aviation
30a]A E-B 228 {i4) Electronics Indus-
try Co., Lid,
44A[ A Y
s5a[ A | JLO4V-2E32- JLO4V-6A32-1 *1 ®] *1 Japan Aviation
75A 1A 17PE-B 75E Electronics Indus-
try Co., Ltd,
1aA00A Y
1EACJA
SGMG- 03A[]e | CE05S-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-§ | CE3057-10A | Dajichi Denshi
o06A[1B [OPD 0S(D190) -k Kogyo Co., Ltd.
09a(Je
12a00B | JLO4HV-2E22-22P | JLO4-6A22- JLO4-22EBL JL04-22EB JL04-2022CK | Japan Aviation
20A0)B E-B 228 (14) Electronics Indus-
try Co., Ltd.
30A[ 1B &
44A1B | JLO4V-2E32- JLO4AV-6A32-1 #] *] #] Japan Aviation
17PE-B 7SE Electronics Indus-
soallB iry Co., Lid.
SGMD- 2zalJA IL04V-2E24- JLOM-6A24- JLO4-24EBL JLO4-24ER JL04-2428CK | Japan Aviation
32A0JA 10PE-B 108 un Electronics Indus-
try Co., Ltd.
40A])A Y
For Encoders 97F3102E20- MS3106A20-2 | CE-20BA-5 CE02-20BS-S | CE3057-12A- | Daiichi Denshi
29P 95(D190) * Kogyo Co., Ltd.

Provided by the user.

# 1. Use flexible conduit for the motor section of SGMG-55AC0A, -75A00A, -1AADA, -44ACB and -60AC0B
Servomotors because they do not have end bells. (Japan Aviation Electronics Industry Co., Lid.}
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Servodrives Dimensional Drawings

9.1.6 List of Encoder and Servomotor End Connectors

Note 1. Encoder connectors are the same for all Servomotor models.
2. Do not modify the receptacle and plug kits in order to conform (o IP67 specifications.

3. End Bell is the name of a product manufactured by Japan Aviation Electronics Industry, Ltd., and Back Shell
is the name of a product manufactured by Daiichi Denshi Kogyo Co., Ltd.

4. Select cable clamps marked with an asterisk (% } based on wire diameter.



9.2 SERVOPACKS

9.2 SERVOPACKS

9.2.1 SGDB-05AN[] to 15ANL] SERVOPACKS (0.5 to 1.5 kW)

Two, 5.5 (0.22) dia. mounting hokes  3CN Regenerativa ragistor
1104433 Heat sink *Alr
“\, 92 (3.62) flow
r T
I @ MeAnaAGAOAmAaTTR { |
| 5CN 0| DO
l' 73 H
s g = Name i
f . :;...E melzu s § § E plate
) ow -
18W -
TASKANR,
e e - -
S2CN ——
o | 1 1
0
3
Extomal Lenmingig 55 (0.22) Fan ' .
{t scraws) I B Caver :Ir
Ground lerminal (M4 screw) ~ 2l R
35 {1.38) 125 (4.92) 65 (2.56)

it
u

il

216 (8,50}
225 {8.86)

00000000000000 Jpy U |

nnaaRRanRanm
0000000000000

173 {6.81}

153 {6.02)
156 {6.14)

Approx. mass: 4 kg (8.82 Ib)

X
X,
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Servodrives Dimensional Drawings

9.2.2 SGDB-20AND to 30ANLT SERVOPACKS (2.0 to 3.0 k)

9.2.2 SGDB-20ANL] to 30AN[J SERVOPACKS (2.0 to 3.0 kW)

Twa, $5.5 (0.22) mounting holss 30N

135 (5.31)
17 (4.61)

i
i H
FE

189.5 (7.46)

Repenerative rasistor
Heal sink * Air
™, Now

il

i

e

Hamsa
plate

W RSKAA ()
o], 2L . —
T o | |8 I L=
o il [ OO K
} [ ? —r— F >
Y/ Extemal terminals 55 {0.2i? Cover an * :olmt
& {M: tscral_-vs:l M4 screw) ruz§ SGDB-20x1
round termin; —
a5 SGDB-30x2
{1.38) 125 {4.92) 65 (2.56)
= RIES
|
I
=
[ — | &=
=) == =
=2 [« = | =
[ s Y o -
[==IR = | = (=] [y
=1 ' — | = W ow
2 | =| 3 A
£ | =SHEEREHEL
=3k = 2| €| gje
8| HEEEE

Approx. mass: 5 kg (11.01b)




9.2 SERVOPACKS

9.2.3 SGDB-50ANL] SERVOPACKS (5.0 kW)

5CN

Two, ¢ 6 (0.24) mounting hotes

Regenerative registor

3CN oG
r 2e
1
\ 43
T o] =
SERVOPACK el g 3
e Il 2 e
ol 818
POWER daj S
S WA R

| [
i i |

2CN

6024

150 (5.91)

a0
(1.18)

15.4 (0.81)

2101{8.27]

Ui
{

|

= L

}W

o
: |
ul

35 190 (7.48)

I @

{1.38)

Enlarged View of External Terminals (M4 Screws)

{ clelelelelelElkkEele) %
clslelelelelelelelelelele

@ RSTrtPNBUVW®D

214 (8.43)

137 {5.39)

1l
5.4 (0.211 L
T

199.2 (7.84)

|

156 (6.14)

69 {2.72)

255 (10.04)

Approx. mass: 8 kg
{17.6 b}

! 5.4(0.21)
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9.2.4 SGDB-60ANO to 75ANTI SERVOPACKS (6.0 to 7.5 kW)

9.2.4 SGDB-60AN[] to 75AN[]1 SERVOPACKS (6.0 to 7.5 kW)

Ad control circuit terminals

Mounilng Holes g g
r_S.C.N s, 2
i o| w
A A P
1) | e
® ®
_5CN
POWER paof —
g@ 5 | s
CHEGE R ALa Dewle, ] - E
33 1
HI= =10 > 8lg
@ _- | L @ g
| |r‘ } =
® ®
®I®I®J®H@I®J®11 I
QE| =] qnmnnnnﬁ( T
& ®I®I®|®£§I®I
o = =
e T y— AT
o 8 ACN/, _2CNf s
{ @
| Vigw A 2
25 25 g
098 180 {7.09) | 0.8
MAX. 230 (9.06)

Main cireuit
terminals {M& screws)

\ Ground lermnal (M8 screw}

15 (.59}

P |

145 {5.71)

90 (3.54}

MAX 240 ($.45)

Adr
. flow
Top cover Cooling fan
N\ [ \
(O ——
Control ginguil
erminal
Upper cover
UL Main circuit
7 lerminal
Lower cover
[ Ground
N terminal
[N
252 15.2 {0.60}
{1.00) A 82323 | 112.8 (4.44)
9.7 225.3 (B.87)
(0.38)

Air
flow

i

Approx. mass: 15 kg

(33.11b)



9.2 SERVOPACKS

9.2.5 SGDB-1AAN, -1EAN SERVOPACKS (11 , 15 kW)

Mounting Holes 4 conlral circult tarminals Name plale
Air flow 3
260 {10.24) \ Cooling fan
= /
= \ = E _ s ‘ J p I ikl S ~ '.-'.T:II-
4 L —
“ IR —
c :
Y A :
&) 1gwse ;
¥ - e E
4 ¢z |
oo} i
3 i
S E
2 IR X X, XKL, § H =11 0 keemseeeea Jl
1 LTd 'g’ -4
& AN AR |®| — =1 146(5-75"*_,
;4 > TR } 224 (8.82)
7 5 =] = 257 (1012
(1:34}(1.06) /his2.5 (5,00 s § w38 29 i) {4.7_:15)____ 126 {4.52]
1CH./ | 20N Fsay - &§='T¢ (1547 285 (11,92
Fiegenerative Main gircuit Ground N
resislor larminals terminals torminals View A
(M6 screws) (M8 scraws) (M8 screws)
Approx. mass: 23 kg
{50.7 Ib)
Haal sink
View A
B Common for SGDB-05 to 1TEAN SERVOPACKS
Code SERVOPACK End Connector Comments
1CN 10226-52A2]JL Manufactured by Sumitomo 3M
2CN 10220-52A2]L Co., Lid.
4CN MR-8RF1D2(G} Manufactured by Honda Tsushin
Kogyo Co., Ltd.
5CN DF11-4DP-2DSA Manufactured by Hirose Electric
Co., Lid.

We provide duct ventilation SERVOPACKS with an externally mounted heat sink, and the fol-
lowing advantages are offered by this mounting method,

# Reduces temperature rise in the controller by radiating internal SERVOPACK heat outside.

® Minimizes the size of the controller and ensures reliability.
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9.2.6 SGDB-05ANL-P to 15ANCI-P SERVOPACKS

9.2.6 SGDB-05AN[]-P to 15AN-P SERVOPACKS

Four, ¢ 8 {0.24} mounting holes Regenarative resistor

Heal gink

.|'.
hl
3CN [
i o
= g
5CN | .
-]
— g2 3
' 4 'O_ - -
[ ez 1sw 5l & ﬂlﬁ]]l
o
“~l_ 2CN 2
[
A e - i Y —Fan
(e “ 2| Bl r{ 9
+ S — 35 |Cover Al flow
Exlemal terminals & 1.38 125 (4.92) | 65 2.50)
M4 seraws 2

7

Ground terminal (M4 screw)

Iriside the cover

225 [3.86)

156 (6.14)
173 (6.81)

Approx. mass: 4 kg (8.82 Ib)

]
0008 92086 100395 =| T &
| mg g: E Z Mounting &
2N —y S,r~lao surface w
—— _t g
- !
Four, ¢& 1
{0.80)
Maunting |
Holes | i 1
| o | 33
z| ol S
\ Hoflow H o o=
bz 1l
| |
. | i g
| 115
(]
! ' 3l @
l =
bl
1
2 )
2|5
3.5{0.14) 1 35(0.14) o
A 2052 2 . ) ) :
(@.1310.020} Note The angie shown in the diagram above is required for
2@an mounting. Maintain a gap at least 10 mm {0.39 in) wide
View of the Mounting Surface at the top and bottem.
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9.2 SERVOPACKS

9.2.7 SGDB-20AN(I-P to 30AN[]-P SERVOPACKS

Four, 6 (0.24) dia. mounting holes

4Cl
135 (5.3
117 (4.61)
ﬁl ;

7 (0.28)

h)
(@

N
E

@
o
2
o
[
o
Extenal lerminals - E‘
M4 straws 9
Ground terminal (M4 scraw)
AL
-
HHEE
2] I
w| -
g™
<
Elg
10 {0.39) 17461  10(039) = &2
i Fde
| N2 o
| R :’.._: I =
S O
! |
Four, ¢5 {$0.80) : ]
mounting holes l §
i fgls
| Hollow [ al2| g
: ' voolale
| ‘ \ .E o | @
o
v — o
. Vg
e
e
| ! wl B
, o =
l =
™
s I
et 1
{047 HEE
82 (3.23) R S
17 (4,61} o
35014 13030.5 35014 2
{5.1240.020)

View of the Mounting Surface

Regeneralive resistor
Heat sink \

158.5 {7.46}

60,5 (2.38)

oty

s
|i|
I

11

Y .~} SG8B-20x1

| 25
1.38

? 1+ {7 sesbsox2
r Air llow
126 {4.92) 85 (2.56)

Approx. mass: 5 kg (11.0 Ib)

Mounting

:
g

Note The angle shown in the diagram above is required for
mounting. Maintain a gap at least 10 mm (0.39 in) wide
at the top and bottom.
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9.2.8 SGDB-50ANC-P SERVOPACK

9.2.8 SGDB-50AN[-P SERVOPACK

ICN
Regenerative resistor
4CN Two, ¢6 {0.24) mounting holes Heat sk 8
o
— . 3
| AN
|
I
) I
Fe I I - I
% 1S i
3 22 1
g 8§ ' ]
POWER — o " | P e |
ALAAM ame |
plate -@ K : q_
— ] s
| : l
S p=)
6 (0.24 =y
¢ ) ; 35(1.38) 122 [4.800 2,60
a0 150 {5.91) 30 | N2
1.18} 210 (8.27) t1.18_}r_ Detailed View of External Terminals (M4 scraws) \ Fan
Packing
1CN 2CN .
8
[=]
-4 x M5 taps ;
. -
£ 4
& ; 277
I =4 9 . g
g wlwlwiw'm ':_u; §1 f Hollow g 5
— o
tlg 8 7z Z, &
“le . /4 i
5 g il =
T a 2450096 | | 15000 | |2as (0.96)§
= o - =
i| © 201 {7.91) b
5.4 5.4 | :
021 | 1992 (7.84) | 021) Detailed View of Installation
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Approx. mass: 8 kg (17.6 Ib)



9.2 SERVOPACKS

9.2.9 SGDB-60AN[] to 75ANJ-P SERVOPACKS

Control circuit terrnlnals {M4 screws)

ntng

e 2"’)&&5; 4CN §CN 3CN 8
=)
SN @
o
& i
S s
@
8 p—
el o= &
- §lag
g o ]
ﬂ|A°ML % o §'
O o
=X
=2
® 115
3 g
o ® 122 574 0.7 ® wil
M ©an 1T 26| bz 000" |~
= 1506 2 o) ™ &) 8
% £ 5% 2
3 _3_*' o] | (] ] | [ % o[
o
el
~ l?_ 1CNJ 2CNJ ﬂem =
0.28) 163.6 (6.44) 2.61)} : S
80.701.21) ";wlm\ 9% 19=171 (28.3 (1.91))
125 (0.49 \ 205 (.07) | 12.5 (0.49)
BAX 220 (.04}
i View A M8 ground terminal

M85 main elreull terminals

i
o
3
!
=
b
2
(7.910.31)) (2173 (8.56]] {4.8(D.19)
View A
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Alr flow G

g
=
Top cover Cuolir{ fan g'_:
N\ (
g];' Conlrol cirouil —I-
[ | terminal
| | g
K | o
Upper cover | | | &
| o
| R 8
e = Main circuit | l
*-- lerminal |
Lower cover |
. i | |
J Ground |
/r tarminal ||
(90 (3.54) §
25.3 {1.00) 12.8 {4.44) 2
9.7 {0.38) &

4 x M6 laps

a4 8z
013 {323

{8.871}
Bir Now G

2.5 (0.098)
(115 [0.45))
17.5 {(0.300

[y 2 LI

Two, ¢6 (0.24)
holes

:

Hollow

HE (12 44)
335 (131

L

{&.5.0.221

(0 22))

Detailed View of Mounting

7.5 (0300

(7.5 (0.307}

Approx. mass: 15.5 kg (34.2 ib}
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9.2.10 SGDB-1AAN-F, 1EAN-P SERVOPACKS

9.2.10 SGDB-1AAN-P, 1EAN-P SERVOPACKS

Mounting holes 4 conlrol circuit terminals Name plate )
1 260 {10.24) Al llow _Sooling fan
=00 17.87
7 5
) y Yy g i i
0 0 F MHI mmwﬂmﬂ
S B
o
T @ =
- or g
I . d !
+ e [ = sERvOPHCH
& . &
* aare] (00 (I
PN i1)
0
£ P
vy
& o e Ce) 6] (e H # "
i =3
27 41,0 a .7l [= & 1 (0.8
o 525 t5hol 64 g 23 Jg 99(2.90) {21 (0.89)
1 B 3g {4 121 (4,761 122 (480}
262 (11.10)
Regenetative Main circuit Ground ] View A
resistor terminals  terminals terminals
{MB screws) {8 scraws) (M8 serews)
4 x M6 laps
5
/ / / g
g @
©
8
g
Hollow =
w
/ ¥
g ~
g i
A
@ 3
/ £
‘ =
9.5 {0.37) | / 2356 {9.27) {15 {0.59) |
t t vy
Heal sink / . 0.18) ‘ 235 {9.25} | 45{0,18)
T Ll
244 {951}
View A

Detailad View of Mounting

Approx. mass: 22 kg (48.5 Ib)
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9.2 SERVOPACKS

B Common for SGDB-05 to 1EAN-P SERVOPACKS

Code SERVOPACK End Connector Comments
ICN 10226-52A2]L Manufactured by Sumitomo 3M
2CN 10220-52A2L Co., Ltd.
4CN MR-ZRMD2(G) Manufactured by Honda Tsushin
Kogyo Co., Ltd.
5CN DF11-4DP-2DSA Manufactured by Hirose Electric
Co., Ltd.




Servodrives Dimensional Drawings

9.3.1 Encoder Cables

9.3 Cables

9.3.1 Encoder Cables

The following shows the dimensions and external appearance of encoder cables. Be sure to specify
the type of cable when ordering.

M For SGMG, SGMS and SGMD Servomotors

Incremental Encoder Cables (with Straight Plug)

: i Model L mm (in)
| Y : DES4072341 | 3000" @

+ 3
L&l ¢

UL shielded wire compound DE9407234-2 | s0gg*
KQVV-SW 89400064 4
Shell: 10320-52A0-008 {AWG22 x 3C, AWG26 x 4F) (196.85 o )
(manufactured by SUMITOMO 3M, Ltd.) MS33106620-298 (Manuiactured by DE94072343 | (0000 *
Plug: 10120-3000VE Daiichi Denshi Kogyo Co., Ltd.) . ]Ew
’ MS3057-12A cable clamp (393,70 o )

DE9407234-4 15000 + 3"‘-’

+ 1w
MES o

DE9407234-5 | 29000+ 3

+ 1960
A 0

Incremental Encoder Cables (with L-shaped Plug)

Model L mm (in)
DE9407235-1 1000 + (1)00

ot AM
[ E: N

DE9407235-2 5000 * 100

UL shielded wire Compound +
_ ’(fq?}\‘fé"zg": S ase x 4y  MS3108820-205 (Manufacturad by (‘%-85 0 )
Shell: 10320-52A0-008 ' Daiichi Denshi Kogyo Co., Ltd.) DE9407235-3 10000 * 3%

(manufactured by SUMITOMO 3M, Ltd.) MS3057-12A cable clamp

( + |9_69)
393,70
Plug: 10120-3000VE ’

DES4072354 | 15000 * 3%

+ 1969
(590‘55 0 )
DE9407235-5 | 29000 * 3

+ 196
78140 o
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9.3 Cables

Incremental Encoder Cables (Encoder-end Split Leads)

+ 10

1w g | Model L mm {in)
+ 0 - .
. . . (3,94 0 )J DES406STI-1 1 5000 T (us.l ;w)
I . _ DE9406971-2 . -
I 50007 ¢ 19635 ¢
DE2406971-3 10000 * [:m (.39”0 * 109.69)
el e il I Py
= v 0 =
(AWG22 x 3C, AWG26 x 4p)  1Wire markers
SERVOPACK end DE9406971-5 . . 100 + ey
_ 200007, 78740 o
Shell: 10320-52A0-008 :
{manufactured by SUMITOMO 3M, Lid.)
Plug: 10120-3000VE
- N -~ )
Connector Casa: 10320-52A0-008 {manutactured by SUMITGMO 3M, Lid..)
Lgﬁmighl plug: M:3103320-295 ] |\Conneclor: 10120-2000VE (manufagiured by SUMITOMO 3M, Ltd,}]
able clamp: MS3057-124

0.12 ram (00002 n2)

-

Blue
2, Blus 1

igﬁgs 1 1
Hed.
bl

geoo0n

SERVOPACK end
{2CN)

Encoder end

HITMoOOoe

'd

03mme
(0.0005~in?]:

- Geosn, Wollow Y.t 1
I P: Shielded twisted-pair wires

==

0600008054504

- ka -
gwmmm_- e AE B

J

*  Purchase plugs and cable clamps separately when ordering cable only,
See 9.4 “Connectors” for more details.

Absolute Encoder Cables (with Straight Plug)

- L. __.Jl Model L mm {in}
- ’ £ 9407 - + 1
[ I S DE2407236-1 3000 * (Ils.l ;94)
DEY407236-2 5000 190 (1%85 . 3_94)
UL shielded wire Compound 0 -
KQYV-8W DP8409123 DES407236-3 LLL
. (AWG22 x 3C, AWG26 x 6P) * * . _ 10000 * 3 (393.?0 v )
Shell: 16320-52A0-008 ) MS3106B20-29S {(Manufactured by DE9407236-4 + 50 . 1367
{manufactured by SUMITOMG 3M, Daiichi Denshi Kogyo Co., Lid.) ' 15000 " 5 (590-55 o )
Ltd.) MS30567-12A cable clamp DE9407236.5 . o
Plug: 10120-3000VE ’ 200007 (78?,40 o )

.65
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9.3.1 Encoder Cables

Absolute Encoder Cables (with L-shaped Plug)

| 11D

UL shielded wire compound
KQvV-SW DP8409123
(AWG22 x 3C, AWG26 x 6P)

Shell: 10320-52A0-008

MS3108B20-295 (Manufactured by

(manufactured by SUMITOMO 3M, Ltd.} Daiichi Denshi Kogyo Co., Lid.)

Plug: 10120-3000VE

MS3057-12A cable clamp

Model

L mm {in)

DE9407237-1

DE9407237-2

00 " 100 (usn . )
+ | + 3w
19635 o

DE9407237-3

10000 * ™ (393.10 ¥ ::m)

DES407237-4

15000” (59055 o )

DE9407237-5

20000 + 300 (?8? 40 * :)’ W)

Absolute Encoder Cables (Encoder-end Split Leads)

+ 10
[[EI]

+ 0w
194 g
L " A

|

UL shiselded wire compound
KQVV-SW DP8409123
(AWG22 x 3C, AWG26 x 6P}

SERVOPACK and

Shell; 10320-52A0-008

{manufactured by SUMITOMO 3M, L.td.)
Plug: 10120-3000VE

Wira markers

Cannector
Straight plug: MS3106620-295
Cable clamp: MS3057-12A

N/

Encoder end

Model

L mm {in)

DE9406972-1

+ 1M
L1l o

[1.(]
3000 " 4

DES406972-2

5000 * 5% (19&85 * :94)

DEG406S723 ||+ a0 (mm+ ;m)
DE9406972-4 [ oo+ 0 (mss+ ;m)
DE9406972-5

20000 * 3 (m.m : L"“’)

[Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Lid.)

Connecior: 10120-3000VE (manutactured by SUMITOMO 3M, Ltd.)

0.12 mm2 {0.0002 in2)

~

*

I P: Shielded twisted-pair wires

See 9.4 Connectors for more details.

9 -66

A o] Lo 1§
8 ol Lo 17
§ o e, Vol 018
E o}-Crest ; o 14
E o] bila Green F 515

orRiRE s : o8
E; e S, 29 SERVOPACK end

o 1o

{0.0005 in2) \_—.o

R While, Gray ‘010
;K White 312
J o o

Purchase plugs and cable clamps separately when ordering cable only.

)




9.3 Cables

Incremental Encoder Cables (Cable Only)

Cable AWG22 x 3C, AWG26 x 4P

W Model L mm {in)
LL ) : J. B9400064-1 300" 10 (]m . ;_9..)
F* i
B9400064-2 5000 * dm (196.85 ¥ 03_94)
B9400064-3 + 100 ( + 1o
10000 7, WA o )
B9400064-4 15000 +(;00 (590‘55 * :r.m)
B9400064-5 20000 * &m (73?.40 + :}9.69)
W - *
Connector
Straighl plug: M53106820-285 Case: 10320-5240-008 (manufactured by SUMITOMO M, Lid.} \l
Cable clamp: MS3057-124 Connecion: 10120-3000VE {manulactured by SUMITOMO 28, L‘l&)
0.12 mm2 {0.0002 in?)
A Blus = - (o 16
Bo : 017
G o 1o 18
D& 2N 10 '2 }2
ng 21
[ Bl F Fa 04 SERVOPACK end
Encoderend [ S—x"/ p)
0.3 mm< . § % (2CN)
| eo00sy ) : 33
Je Grean, Velkow "’ 220
I P: Shielded twisted-pair wires
*  Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 8.4 “Connecrors” for more details.
Absolute Encoder Cables (Cable Only)
Cable AWG22 x 3C, AWG26 x 6P Model L mm (in)
e W
T >S : J, DP8409123-1 3000 1 (lm ;.w)
" ! DP8409123-2 + 10 s 3
50007, (l%,ss 0 )
DP8409123-3 10000 * 3 (393-“_’ - Lg.w)
DP8409123-4 15000 * 3()0 (590_55 + :}.69)
DP8409123-5 .

9-67
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Servodrives Dimensional Drawings

9.3.1 Encoder Cables

Connector
Straight plug: M531060820-295
Cable clamp: M53057-124

(

-

0.12 mm? {0.0002 in2)

Encoder end

]

QIrxTmoome
Fj? ?zﬁji? 9%
]

0.0005 i
hite, Gray

1
c3mm2 ¥j
|
1

Crange

oo

1T

==

peeeet”

T P: shielded twisted-pair wires

B For SGM and SGMP Servomotors

Encodear-end connector
Cap: 172161-1 {9-pin)
Socket; 170361-1 or 170365-1

Shrink tube

Ll
Case: 10320-52A0-008 (manufaciured by SUMITOMC 3M, Ltd.}
Conneator: 10120-3000VE {manufactured by SUMITOMO aM, Lid.) P

2CN SERVOPACK end

Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 9.4 “Connectors” for more details.

Incremental Encoder Cables (with Connectors on Both Ends)

/

SERVYOPACK-end connector
Case: 10320-52A0-008

Cable B9400064 Connector: 10120-3000VE

~©

—{

k

Encoder-end connactor
Cap: 172163-1 (15-pin)
Socket: 170361-1 or 17036541

Shrink tube

Maodel -

L mm (in)

DP9320088-1

3000+[!.00 (ns.l * 3_94)

DP9320089-2

5000 * (.%.35*3“)

DP9320089-3

10000 +(_;m (393.10 ¥ :.m)

DP9320059-4

15000 * 3% (590.55 '

1969
o

DP2320089-5

20000 * 300 (13?.40 ¥ :m)

Absolute Encoder Cables (with Connectors on Both Ends)

/

SERVOPACK-end connector
Case: 10320-52A0-008

Model

L mm (in}

DP9320088-1

3000 +$m (113.1 ' ;’N)

-

I 3y

_{}ﬁ ,

X

DP932Q088-2 5000* 500 (196.85 + 3.94)
DP9320088-

0088-3 10000+3m (393.?0 * L%g)
DP2320088-4 15000 * 3 (mﬁ + Lg_w)
DP9320088-5

20000 * gm (?31.40 * :]9_.59)

9-68




|

9.3 Cables

Incremental Encoder Cables (with Servomotor-end Connector)

. SERVOPACK end of cable
Encoder end of cable Cable: B9400064 Wire markers
Cap: 172161-1 (9-pin) e Wires
Sockat: 170361-1 (Connactad) (AWG 22 x 3C, AWG 26 x 4P)
Shrink tube / Shrink tube
_ : { SERVOPACK
Encoder end and
(1) e
L 60{2.38} (0.79)

Model L mm (in)
DP8320086-1 3000 JU"
( sl ;M)
DP9320086-2 5000" &uu
(196.35 ¥ :N)
DP9320086-3 | 19000 ™
(393_70 ' Lm)
DP9320086-4 15000 + ('}"0

+ w6y
90355 g

DP9320086-5

20000 * 4%

+ 106
T4 @

- &
Case: 10320-52A0-008 (manufacturad by SUMITOMO 3M, Lid.}
Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Lid.}
-

Cap: 172161-1

Socket: 170361-1 0,12 mm2 {0.0002 in2)

Bl s
1 o o 16
ggwﬁég i
E: ‘tall EE‘
gg%w':ﬁzj i3
Encoder end € o Seen Lo 15
8o L bo 4
7 o =N |
1 Lo 5
i L 2
i ' & 6
8o Y [ 30
Groom, Yelkow " e

1 P: Shielded twisted-pair wires

SERVOPACK end
{2CN})

*  Purchase plugs and cable clamps separately when ordering cable only.

See 9.4 “Connectors” for more details,
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Servodrives Dimensional Drawings

9.3.1 Encoder Cables

Encoder end of cable
Cap: 172163-1 (15-pin}

Socket: 170361-1 {connected)

Encoder end

Absolute Encoder Cables (with Servomotor-end Connector)

Cap: 172163-1
Sockst: 170365-1

[

SERVOPACK end of cable
_ _ Wire markers
Cable: DP8409123 Wires
{AWG22 x 3C, AWGZ6 % 6P)
: Shrink ube
Shrink tube /
L : N
.. | Ll | SERVOPACK
and
120 (0.7%)
L 60 (2.36)

0.12 mm? {0.0002 in?}

Encoder end

-

n

5865050580848 54464584

Baro

o D R R

Y]
A

o aD®

GO DA Gt i ) R a2tk i

(2CN)

L P: Shielded twisted-pair wires

Model L mm (in)
DP2320085-1 3.000 + (;”‘0
+ 3w
( Lig1 g ’ )
(196.35 * :N)
DP9320085-3 10000 * 300
(393.70 ! lom)
( + 1‘}.6‘})
50055 o
DP9320085-5- 200007 gw

+ W
78140 o

Case: 10320-52A0-008 {manufactured by SUMITOMO 3M, Lid.}
Connector: 10120-3000VE {manufactured by SUMITOMO 3M, Ltd.}

SERVOPACK end

]

* Purchase plugs and cable clamps separately when ordering cable only.
See 9.4 “Connectors” for more details.

Incremental Encoder Cables (Cable Only)
Cable AWG22 x 3C, AWG26 x 4P

i

-

v
(=

M|
|

9-10

Model L mm (in)
B9400064-1 3000 * '}u() (”8_] + 3.94)
B9400064-2 5000 * 0100 (I96.85 + ;.94
B9400064-3 10000 * 3% (393,70 ' :;m)
B9400064-4 15000 (m” : .0.,.69)
B9400064-5 20000 * [ (13“0 " :}9.59)




9.3 Cables

Cap: 172161-1 Case: 10320-52A0-008

{Manufactured by Japan AMP Co., Ltd.) {Manufactured by SUMITOMO 3M, Ltd.)
Socket: 170361-1 or 170365-1 Connactor: 10120-3000VE
{(Manufactured by Japan AMP Co., Ltd.) / (Manufactured by SUMITOMO 3M, Ltd.)

58.12 mm?2 {0,0002 in?)

-

Blua

e, Blue__ 0.
T

g, Yellow

i

]
0.2 gm; t é
(0.0005 in?) |

1
g0 Green, Yelow ' .o

F]
g
6645

~f O PN R —
?Q‘j??”‘?

h BedD) @ = O

g

SERVOPACK end

Encoder end (2CN)

300&!\) et Pk et bk ek

5465

wy

I P: Shielded twisted-pair wires =

#*  Purchase plugs, cable clamps, cases and connectors s¢parately when
ordering cable only. See 9.4 “Connecrors” for more details.

Absolute Encoder Cabies {Cabie Only)

Cabie AWG22 x 3C, AWGZ26 x 6P Mode! L mm (in)
' - +
ss . DP8409123-1 30007 {;DO (I i ;-"“)
le L B
F i DP8409123-2

5000 * 3% (196_35 * ;“")

DP8409123-3 10000 * gm (393.?0 + Lvm)

DP8409123-4 15000 -+ g{)o (590155 + wm)

L]

DP8409123-5 20000 * (_';m @7.40 + Lu.w)

9-71



Servodrives Dimensional Drawings

9.3.1 Encoder Cables

Cap: 172163-1

Socket: 170361-1 or 170365-1

Encoder end

Case; 10320-52A0-008

{Manufactured by SUMITOMO 3M, Lid.)

Connector: 10120-3000VE

(Manufactured by SUMITOMO 3M, Lid.)

0.12 mm? {0.0002 in?)

j o s lo 15
2 ofi e bo 17
8 i, Yoo BE———19 13
R —
0 - 15
10 o] Furpks o8
18‘ o ke, Pl Lo 8
o 4
7 a-.ma;r/)f: i
] o &
famme o 2
(0.0005 )| 1 - &
13 o White Gray 1 1 3 130
8
113 g While, Oraﬁgq 3 }g
@ O-W'Lrﬂ_ 20
=

0.2 mm?

AN

SERVOPACK end
{2CN)

I P: Shielded iwisted-pair wires

*  Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 9.4 “"Connectors” for more details.

Encoder cable details are suimmarized in the following table. These cables are not SERVOPACK or

Servomotor accessories and must be purchased separately in standard specified lengths as required.

Cable Specifica- Incremental Encoder Absoclute Encoder
tion {Yaskawa Drawing #B9400064) (Yaskawa Drawing #DP8409123)
Basic Compound KQVV-5W Compound KQVV-SW

Specifications AWG22 % 3 Cores, AWG26 x 4P AWG22 x 3 Cores, AWG26 x 6P
Finished ¢ 7.5 mm (¢ 0.30 in) # 8.0 mm (¢0.31 in)
Dimension

Internal Structure
and Lead Colors

Ay Red

A4 Black

Ay Green/Yellow

F| Bloe-White/Blue Twisted-pair wires
Fy Yellow-White/Yellow Twisted-pair wires
Fy Green-White/Green  Twisted-pair wires
Fy Orange-White/Orange Twisted-pair wires

A Red

As Black

Aa Green/Yellow

B; Blue-White/Blue Twisted-pair wires
B Yellow-White/Yellow Twisted-pair wires
B3 Green-White/Green  Twisted-pair wires
B4 Orange-White/Orange Twisted-pair wires
Bx Purple-White/Purple Twisted-pair wires
B¢ Gray-White/Gray Twisted-pair wires

Yaskawa
Standard
Specifications

Standard lengths:3 m (9.84 ft), 5 m (16.40 ft}, 10 m {32.81 ft), 15 m (49.21 fi},

20 m(65.62 ft) (See note 1.)

Note 1. The allowable wiring distance between the SERVOPACK and Servometor
(PG) is 20 m {65.62 ft) maximum when the appropriate cable is used.

2. See Encoder Cabtles in this Chapter for more details on cables with connec-

tors.



9.3 Cables

9.3.2 Servomotor Cables

See 8.3.1 Rated Current and cable Specifications for more details on Servomotor cables. Users must
select and purchase the cables separately according to their specifications.

Users using the SGMP Servemotor (1.5 kW) must purchase the cables below,

B Cables for Servomotors without Brakes
(with Connector and AMP Terminal)

SERVOPACK end of AMP cable
50 {1.97)

Motor end of cable Model L mm {in}

35 (1.28) DP9320827-1 3000 * 1 (ua.l + m)

_.!. = 0
X DP9320827-2 B + 100 + 34
~_ Shrink tupe 50007, (196.85 o )
-,

S/
- Shrink tube
&

. M4 Crimped terminals DP9320827-3
. - + 500 * 1060
Cap: 350780-1 {4-pin} T@E} ?’9:?:2221 10000 "o (393.10 o )
Sockel: 350536-6 (connected) ¢ x4 Cores) DP9320827-A

15000 +3m (590.55 * };m)
DP9320827-5 20000 * 3 (73‘; o mm)

0

B Cables for Servomotors with Brakes
(with Connector and AMP Terminal)

Motor end of cable SERVOPACK end of AMP cable
L _50{1.97)

35 (1.38)

Model L mm (in)
DP9320828-1 3000 +(:m (“3_] + gw)

) DP9320828-2 5000 * éoo (196.85 + ;_94)

/‘ Shrink tube

Cap: 350780-1 (6-pin)
Socket: 350536-6 {connected}

Shiink tube M4 AMP DP9320828-3

: . 10000 * 500 ( + ]9.6‘.!)
Cabla: DP9402222 terminals 0 W0 g
(AWG16 x 4 Cores, AWGZ20 x 2 Cores) DP9320828-4

15000+ 3% (590.55 : L‘“’")

DP9320828-5

20000 * 3% (mau‘ o )




Servodrives Dimensional Drawings

9.3.4 MECHATRGLINK Communication Cables (4CN}

9.3.3 I/O Signal Cables (1CN)

L mm (in)

1000*;° (39.37 ' S"’)

2000 +USD (?s_u ' .;'g?)

3000 *° (113_1 * 3.9?)

SERVOPACK end of cahle Model
Case: 10328-52A0-005 Marker tube
Gonnector: 10126-8000VE 1o (byacky ($2.8mm DE9411355-1
SSRFPVV-5B 28x1gp  (#0.11in)
] / / DE9411355-2
[ b == DE9411355-3
‘ L ‘ J 3.947 0%,
I T 1
\ 100 *g°

Comer Tube (black, ¢ 16 mm (¢ 0.58 in))

9.3.4 MECHATROLINK Communication Cables (4CN)

s QOOOOOOOOO(DOOOOOO( s Model Cable Length m {feet)
S ‘v 5 DE9411358-1 $0 +01 (3231 + g.zs)
o | Shield )}

r L * SH DES411358-2 20 1 (65‘62 + ;.za)
DE9411358-3 0% (9“3 + g.zs)
DES411358-4 +1 BT
50 % [isi4 ¢

DE9411358-5 100 +Ul (mm * ;-?3)
DES411358-6 200! (656‘” + ;28)
DES411358-7 300 +01 (934_25 * 313)
DES411358-8 500! (]M}_‘12 + ;JS)
DES411358-9 1000 01 (3290,84 * :]9 )

974




‘8.4 Connectors

9.4 Connectors

9.4.1 SGMG, SGMS and SGMD Servomotors Connections

Connectors are divided into the three types shown in the figure: encoder connector for the Servo-
meotor and SERVOPACK ends of the cable and a Servomotor connector for the Servomotor end
of the cable. The type of encoder (incremental, absolute) does not matter with connectors.

Encoder connector for the Encoder connector for the Servornctor connector for the

Servomotor end of the cable SERVOPACK end of the Servomotor end of the cable
cable
- ) -
LD :
=

The user must provide crimpad terminais for connecting the Servomotor on the
SERVOPACK end.

The type of connector varies according to the following:

® Siraight plug or L-shaped plug

® Servomotor with or without brake

& Standard specification or IP67 specificaion
Connectors also vary according to Servomotor type and capacity. Therefore take this into ac-
count when ordering a connector. A connector kit is required in the following cases:

® All Servomotor cables (whether or not the Servomotor has a brake).

® An encoder cable with a SERVOPACK end connector (loose leads on the encoder end) or
an encoder cable only regardless of whether the encoder is.incremental or absolute.

& All IP67-compatible encoder cables (Servomotor and SER_VOPACK ends).
Encoder Cable Connectors
Encoder connectors are classified into four types according io the following:

¢ Standard specification or IP67 specification

# Straight or L-shaped plug

Environmental Conditions Parts Straight L-shaped Manufacturer
: {Angled)

Standard Plug MS3106B20-295 MS3108B20-298 Dadichi Denshi Ko-
Environment Cable clamp MS3057-12A- % gyo Co., Lid.
IP67-compatible With a flexible Plug MS3106A20-295 -
Environment conduit (D190}

Without a flexible Plug MS3106A20-295(D190)

conduit Back shell CE02-20BS-S | CE-20BA-S

Cable clamp CE3057-12A- %

975




Servodrives Dimensional Drawings

9.4.1 SGMG, SGMS and SGMD Servomotors Connections

Connector Combination

The following illustration shows combination of connectors manufactured by Daiichi Den-
shi Kogyo Co., Litd.

s Standard Environment Connector Combination

=

Non- roof cable ctam
MS310EB straight plug on-waterp p

MS3057

MS53108B angled plug

e |P67-compatible Environment Connector Combination

% % Frexibie conduit
i} - ile—
| - -
MS (D190} waterproof plug : CE02-XXBS-S waterproof == [

straight Back Shell

Waterproof cable ctamp
A B CE3057

CE-XXBA-8 waterproof angled Back Shell

B Servomotor Cable Connectors

One of the following Servormotor cable connectors is used depending on the Servomotor type .
and capacity, whether there is a brake or not, and whether the specification is IP67 or not. The
user must provide a crimped terminal for the SERVOPACK end.

¢ Connectors in Standard Environment

The following table shows connectors for standard Servomotors (without brake}.

9.76



9.4 Conneciors

Servomotor
Model

Servomotor End Connector

Receptacle

L-shaped Plug

Straight Piug

Cable Clamp

SGMS- 10ATA
15A0A
20A0A

MS3102A18-10P

MS3108B18-108

MS3106B18-108

MS3057-10A

30A0A
40A0A
S50A0A

M53102A22-22P

MS3108B22-228

MS3106822-228

MS3057-12A°

SGMG- 05A0A
09AA
13A0A

MS3102A18-10P

MS3108B18-108

MS3106B18-10S

MS3037-10A

20A0A
30A0A
44A0A

MS83102A22-22P

MS3108B22-223

MS3106B22-228

MS3057-12A

56A0A
78A0A
1AAQA
1EAOA

MS3102A32-17P

MS3108B32-178

MS83106B32-175

MS$3057-20A

SGMG- 03A08
06A0B
09A0B

MS3102A18-10P

MS3108B18-108

MS3106B18-108

MS3057-10A

12A0B
20A0B
30A0B

MS53102A22-22F

MS3108B22-225

MS3106B22-225

MS83057-12A

44A01B
60AB

MS3102A32-17P

MS3108B32-178

MS3106B32-178

MS3057-20A

SGMD- 22A0A
32A00A
40A0A

MB33102A24-10P

MS3108B24-108

MS3106B24-108

MS3057-16A

v

Connector on motor
end atready provided

MS3106B Straight Plug Shell

- 977

—

Provided by the user.




Servodrives Dimensional Drawings

9.4.1 SGMG, SGMS and SGMD Servomotors Connecticns.

(mm (in)]
Shell | Joint Screw Length of Overall | Outside Diameter of | Cable Clamp | Effective | Maxi-
Size A Joint Portion Length Jzi nt Nut " Mounting Scre::l ‘;l"l;:"n;.
‘(10%0%3) max. ¢ Qo3 oot Sc‘l}ew Iﬁ?:?in. Y max.
18 1 1/8-18UNEF 18.26 5237 3413 1-20UNEF 9.53 42
(0.718) (2.062) {1.344) (0.375) (1.65)
22 1 3/8-18UNEF 18.26 55.57 40.48 1 3416-18UNEF 9.53 50
(0.718) (2.188) (1.594) (0.375) (1.97
24 1 1/2-18UNEF 18.26 58.72 43.63 1 3/16-18UNEF 9.53 53
(0.718) {2.312) (1.718) (0.375) (2.09)
32 2-18UNS 18.26 61.92 56.33 1 344-18UNS 11.13 66
(0.718) {2.438) (2.222) (0.4382) (2.60%
MS3108B L-shaped Plug Shell
fmm (in)]
Shell | Joint | Length of | Overall | Outside Diameter of Rt0.5 ut0.5 Cable Clamp | Effec-
Size | Screw ; JointPor- | Length Jont Nut {0.020) {0.020) Mounting tive
A L max. 6Q 3333 ©015) Screw Screw
J0.12 v Length
{0.0047) W max.
10SL
18 11/8-18 18.26 68.27 34.13 20.5 30.2 1-20UNEF 9.33
UNEF {0.7189) (2.688) (1.344) {0.807) (1.19) (0.375)
22 13/8-18 18.26 76.98 40.48 24.1 33.3 1 3116-18UNEF 9.53
UNEF (0. 7189 {3.031) (1.594) {0.949) {1.31) (0.373)
24 11/2-18 18.26 86.51 43.63 25.6 36.5 1 9116~ 18UNEF 9.53
UNEF {0.7189) {3.406) (1.718) (1.01) (1.44) (0.375)
32 2-18UN 18.26 95.25 56,33 328 4.4 1 314-18UNS 11.13
S (0.7189) {3.750) (2.222) (1.29) {1.75) (0.438)

9-78




9.4 Connectors

MS3106A Straight Plug Solid Shell

i

W) J
A
2 1 ¢
v
[mm (in)]
Shell Joint Length of Joint Qverall | Outside Diameter of Outer Cable Clamp Effec-
- Slze Screw Portion Length Joint Nut Diameter Mounting tive
A o Jx0.12 l. max. #Q7 0 ¢ N+0.5 Screw Screw
(0.0047) 038 {0.019) {0.020) v Length
W max.
10SL 5/8-24UNEF 13.49 349 22.22 19.12 5/8-24UNEF 9.53
(0.5311) {1.37) (0.8748) (0.7528) (0.375)
MS3057-XXA Cable Clamp with Rubber Bushing
A
c
18 #E€ fnner bushing diameter)
__008) R
v {C 2 ¢ D {Innor cable clamp diameter)
m
- —— a H
w
i RN
I F (Slide range)
[mm in)]
Part Number | Applica- | Overall | Quter Dlam- | Effec- ¢D | 9E F G*0.7 Mounting Attached
ble Con- | Length eter tive (0.028) Screw Bushing
nector A+0.7 $Bx0.7 Screw y
Shell (0.028) (0.028) Length
Size c
MS3057-10A 18 23.8 30.1 10.3 159 | 143 32 31.7 1-20UNEF AN3420-10
0,937 (1.19) (0.406) | we26) | @563 | 0.13) (1.25)
MS3057-12A 20, 22 23.8 350 10.3 190 | 159 4.0 37.3 1 316~ 18UNEF | AN3420-12
(0937 (1.38) {0.406) | (0748 | 0.626) | (0.16) (1.47)
MS3057-16A | 24,28 26.2 421 10.3 238 | 159 4.8 42.9 19/16-18UNEF | AN3420-12
(1.03) {1.66) (0.406) |won | @e26) | (0.1 |  (1.69) AN3420-16
19.1
0.753)
MS3057-20A 32 27.8 51.6 1.9 | 317 | 191 | 63 51.6 1 32-18UNS AN3420-16
(1.09) (2.0 {0.469) | (129 | ©I52) | (0.25) (2.03) AN3420-20
238
0.937)
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Servodrives Dimensional Drawings

9.4.1 SGMG, SGMS and SGMD Servomotors Connections

The following table shows connectors for Servomotors with brake.

Servomotor
Model

Servomotor End Connector

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS- 10ADA
15A0A
20A00A

MS3102A20-15P

MS3108B20-158

MS3106B20-15S

MS3057-12A

30A0A
40ADA
S50A0A

MS3102A24-10P

MS3108B24-108

MS3106B24-108

MS3057-16A

SGMG- 05ACA
09AOA
13A0A

MS3102A20-15P

MS3108B20-158

MS3106B20-155

MS3057-12A

20A0A
30A0A
44A0A

MS3102A24-10P

MS3108B24-108

MS3106B24-108

| M83057-16A

85A0A
75A0A
1AAOA
- TEAOA

MS3102A32-17P
MS3102A10SL-3P

MS3108B32-178
MS83108B10SL-38

M33106B32-175
MS53106A108L-35

MS3057-20A
MS3057-4A

SGMG- 03A0B
06A0B
09A0OB

MS3102A20-15F

MS3108B20-138

MS3106B20-155

MS3057-124

12A0B
20A0B
30AB

MS3102A24-10P

MS53108B24-108

MS33106B24-108

MS3057-16A

44A0B
60A0B

MS3102A32-17P
MS3102A105L-3P

MS3108B32-178
MS3108B10SL-38

MS3106B32-178
MS33106A10SL-358

MS3057-20A
MS3057-44

SGMD- 22A0A
32A0A
40A0A

MS3102A24-10P

MS3108B24-108

MS3106B24-108

MS3057-16A

e

Connector on motor
end atready provided

—

Provided by the user. {Cable end}

Note When two models are listed, the top connector model is for the Servomotor and the bottom connector model
is for the brake.




9.4 Connectors

¢ Connectors for IP67-compatible Environment

The following table shows connectors for Servomotors (without brake).

Servomotor Model | Receptacle Plug - End Beil: Japan Aviation Cable Clamp Manufacturer
Electronics Industry, Ltd.
Back Shell: Daiichi Denshi Kogyo
Co., Ltd.
Angle Straight
{L-shaped)

SGMS-  10ADA CE05-2A18 MS3106A18-1 | CE-18BA-S CE02-18BS-8 CE3057-10A- % Daiichi Denshi
15A00A -10PD 05 {D190) Kogyo Co., Ltd,
20A0A |
30A0A JLOAHV-2E22- | JLO4V-6A22 JLO4-22EBL JL04-22EB JLO4-2022CK Japan Aviation
40AL0A 22PE-B -228E (14) Electronics Industry,
50ADA - Lud

SGMG- 05A0A CE05-2A18 MS3106A(8-1 [ CE-18BA-S CE(2-18BS-S CE3057-10A-% Daiichi Denshi
09ACIA -10PD 08 (D190) Kogyo Co., Lid.
13A0A
20A00A JLO4HV-2E22- | JLO4V-6A22 JLO4-22EBL JLO4-22EB JL04-2022CK Japan Aviation
J0ACIA 22PE-B -225E (143 Electronics Industry,
44A0A Lid.
85A00A JLO4V2E32 JLO4V-6A32-1 1 * * * Japan Aviation
754C01A | -17PE-B 7SE Electronics Industry,
1AADQA Lid.
1EADIA _

SGMG- - 03A0B CE(5-2A18 MS3106A18-1 | CE-18BA-S CE(2-15BS-5 CE3057-10A- % Daiichi Denshi
06ALB -10PD 08 (D190) Kogyo Co., Lid.

- 09A0B
12A008 JLO4HV-2E22- | JLO4-6A22 JLO4-22EBL JLG4-22EB JL4-2022CK Japan Aviation
20ACIB 22PE-B -228 (14) Electronics Industry,
30A0B Lutd.
44A0B JLOAY-2E32 JLO4V-6A32-1 (* * * Japan Aviation
-17PE-B TSE Electronics Industry,
60A0B Lid

SGMD-  22A00A JLO4V-2E24 JN.04-6A24 JL04-24EBL JLO4-24EB - JLO4-2428CK Japan Aviation
32a0A -10PE-B -108 (" Electronics Industry,
40AUIA L.

M v
Y T
Connector Provided by the user.
on motor
end already
provided

*  Use flexibie conduit {Japan Aviation Electronics Industry, Ltd.) for the motor section of SGMG-55A[JA,
-75A0A, -1AAOA, -1EAQA, -44A0B and -60A00B Servomotors because they do not have end bells.

Note 1 Do not modify the receptacle and plug conbination in order 1o conform to IP67 specifications.

2 End bell is the name of & product manufactured by Japan Aviation Electronics Industry, Ltd. and back shell
is the name of a product manufactured by Daiichi Denshi Kogyo Company.

3 Select cable clamps marked with an asterisk (% } based on wire diameter.

4 Select plugs only with flexible conduits.

9 .81




Servodrives Dimensional Drawings

2.4.1 SGMG, SGMS and SGMD Servomotors Connections

The following table shows connectors for Servomotors (with brake).

Servomotor Model | Receptacle Plug End Bell: Japan Aviation Cabla Clamp Manufacturer
Electronics Industry, Ltd.
Back Shell: Dalichi Denshl Kogyo
Co., Ltd.
Angle Straight
(L-shaped)
SGMS-  10AOA JLIMY-2E20 JLO4AV-6A20-]1 | JLO4-20EBL JL04-20EB JLO4-2022CK ('14} Japan Aviation
) 15800A -15PE-B 58E Electronics Industry,
20A00A Ltd.
nAaOA JLOAV-2E24-10 | JLO4V-6A24 JLO4-24EBL JLO4-24EB JLO4-2428CK {17) | Japan Aviation
40A0A PE «10SE Electronics lndustry,
50A00A Lid.

SGMG- 05A0A JLO4Y-2E20 JLO4V-6A20-1 | JLO4-20EBL JL04-20EB JLO4-2022CK (14) | Japan Aviation
09ADA |-15PE 5SE ' Electronics Industry,
13A0A . Ltd.
2040A JLOAV2E24-10 | JLO4-6A24 JL04-24EBL JLO4-24EB JLO4-2428CK {17) | Japan Aviation
a0a0A |FPEB -108 ' : | Blectronics Industry,

. 44ADA Led.
55A0A JLO4V-2E32- JLO4v-6A32-1 | CE-10SLBA-S CE(05-10SLBS-S CE3057-4A-1 *12 | Japan Aviation
. I7PE-B 1SE #12 *1.2 : Electronics Industry,
: A
7580 CE05-2A4108L- | MS3106AL0S Ltd.
1AADA .
C 3pC 1:138 (D190) Daiichi Denshi
1EAQA Kogyo Co., Ltd.
. SGMG- 03a0B JLO4V-2E20 JEGAV-6A20-1 | JLO4-20EBL .04-20EB JL04-2022CK (14) | Japan Aviation
i -15PE SSE Electronics Industry,
| 06ACIB Ltd.
09A00B Daiichi Denshi
Kogyo Co., Ltd.
12A0B JLO4V-2E24-10 | JLO4AV-6A24 JLO4-24EBL JL04-24EB JL04-2428CK (17) | Japan Aviation
20A0B PE-B -108 Electronics Indusiry,
30AC0B L.
44408 JLO4V-2E32- JLO4V-6A32-1 | CE-10SLBA-S CE05-10SLBS-S CE3057-4A-1 *1.2 | Japan Aviation
17PE-B 7SE *1.2 1.2 Electronics Industry,
CE0S-2A108L- | MS3106A10S Ltd.
B R
60a0 3PC ]:| 3S{D190) Daiichi Denshi
Kogyo Co., Ltd.

SGMD- 22A0A JLO4V-2E24-10 | JLO4-6A24 JLD4-24EBL JLO4-24EB JLO4-2428CK {17) | Japan Aviation
32A0A PE-B -108 Electronics Industry,
40A0IA Lad

i -
_ Al
; Connector Provided by the user,
: on motor end
alrsady
provided

* 1 L-shaped and straight plugs are both compatible with holding brake (Daiichi Denshi Kogyo Co., Ltd.). End Bell
is the name of a product manufactured by Japan Aviation Electronics Industry, Lid. and Back Shell is the name
of a product manufactured by Daiichi Denshi Kogyo Company.

* 2 Use flexible conduit for the motor section of SGMG-55A1A, -T3ALA, -1AADA, -44ACB and -60ATIB

Servomators becanse they do not have end bells. {Japan Aviation Electronics Industry, Ltd.)
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9.4 Connectors

Note 1 Do not modify the receptacle and plug conbination in order to conform to IP67 specifications.

2 Select plug only with a flexible conduit.

MS (D190} Series: MS3106A20-298 (D190) Piug for Conduits

') kot J
o
|
of LE
Hmagx. | ¢
ke
[mm {in)]
Shell A g+e C+0,5 D E+0.3 PGt o5 oo J+0.92
Size ¢80 008t 0 0o0) (0.012) 025 008} (6 0047)
108L _ 5:‘8-24UNEF—{2B 22.22 233 9/16-24UNEF-2A 1.5 12.5 13.49
{0.875) 0.917 (0.30) {0.492) (531}
20 -11 1/4-183UNEF-2B 37.28 34.11 1 {;18-18UNEF-2A 12.16 26.8 18.26
{1.468) {1.343) (0.47%) {1.053) {0.718)
Manufactured by Daiichi Denshi Kogyo Co., Lid.
CE02-XXBS-5 Straight Back Shell for the MS (D190)
L
8 ' W screw
b £
v 1
<[ o 1| i
7.85 min,
{Ettective scrow lengih)
[mm (in)]
Shell Size Name L oA B $C v w
18 CE(2-18BS-8 31 30.5 10.5 16.3 26.7 1-200UUNEE-2B 1-20UNEF-2A
{1.22) (1.20) (0.413) | (0.642) (1.05}
20 CE02-20BS-S 35 35 109 178 316 |1 g-18UNEF-2B |1 36-18UNEE-2A
(1.38) {1,38) (0.429y | (0.700} (1.24)

Manufactured by Daiichi Denshi Kogyo Co., Ltd.



Servodrives Dimensional Drawings

9.4.1 SGMG, SGMS and SGMD Sarvomoiors Connections

CE-XXBA-S (XXX) Angled Back Shell for the MS (D190)

(S

V screw

[mm (in)]
Part Number | Sheli | Joint Screw | overan | Overall | Outside R u (S) Cable Clamp Effective
Size A Length | Length | Diame- Mounting Screw | screw
L1 of ter of v Length
Angle Cou- w
Body pling
L2 c
CE-10SLBA-S | 10SE. | 9/16-24UNEF-2B | 306 225 217 7.9 21 28.9 | 5/8-24UNEF-2A 7.5
{1.20) | (0.885) | (0.B34) | 031 |083) ] (1.14) (0.30)
CE-18BA-S 18 1-20UNEF-2B 44.6 34 324 13.2 | 30.2 | 434 |1-20UNEF-2A 7.5
(1.76) | (1.34) (1.28) | (0.520) | (L.19) | (1.71) (0.30)
CE-20BA-S 20 1 1/18UNEF-2B 505 39.6 36 15 33.3 | 48.3 |1 3/16-18UNEF-2A 7.5
{1.99) | (1.56) (1.42) | 0580 | (L3 | (1.90) ' (0.30)

Manufactured by Daiichi Denshi Kogyo Co., Lid.

CE3057-XXA Waterproof Cable Clamp with Rubber Bushing for the MS (D190)

o}

AX07 ¢

LI F

=
73
=}
D
3

4]

H().028)

B 0.7 (£0.028)

i

1) O

{Inner bushing diametar)

9-84

G +0.7 (+0.098)

# E{Inner catle clamp diameter)

H {Slide range in one direction}




9.4 Connectors

[mm {in)]

Part
Number

Shell
Size

Ovarall
Langth

Ouler
Dlame-

tor
B

Etlacilva
Saraw
Langih

(D)

Mounting
Screw
v

Added
Bushing

Applica-
ble Cable
Range
{For Ref-
erence)

CE3057-4A-
l

10SL

20,6
(0.811

20.6
(0.811)

10.3
(0.406)

413

(1.63)

19
©30)

5.6,
| (0,220}

22.2
(0.874)

1.6
{0.063)

5/8-24UNEF-
ZB

CE3420-4-1

P36
(01410
#56
(602

CE3057-10A
-1

CE3057-10A
2

CE3057-10A
-3

18

238
0937)

30.1
(1.19)

10.3
{0.406)

41.3

{1.63)

159
(0.626)

14.1
{0.555)

11.6
(0.457)

8.7
©.39)

33
{1.25)

3.2
(©.13)

1-20UNEF-2
B

CE3420-10-1

dlus
{phdliw

¢ 141

{PD.56}

CE3420-16-2

#8.5
(4030
el
{$0.43)

CE3420-10-3

#535
(02w
¢y?
{$0.38)

CE3057-12A
-1

CE3057-12A
) a

CE3057-12A
-3

20
22

238
0937

35
(1.38)

10.3
{0.406}

41.3

{1.63}

19
(0.748)

16
0.63)

13
.51

10
0.39)

373
(147

0.16)

13/16-
I18UNEF-2B

CE3420-12-1

P12
($6.49)
P16
(8063

CE3420-12-2

o5
(@37 10
12
(¢0.51)

CE3420-12-3

P63
(027w
&0
(.39

CE3057-16A
-1

CE3057-16A
-2

24
28

26.2
(1.03)

421
(1.66)

10.3
{0.406)

41.3

(1.63)

23.8
@937

19.1
(0.752)

15.5
(0.610)

429
(1.69)

4.8
@19

17/16-
18UNEF-2B

CE3420-16-1

$15

{60.59) 10
619}
($0.75)

CE3420-16-2

@13
{H0.51) 10
#1155
{du6))

Plug:

ILO4-6A

Positioning key

9 -85

Manufactured by Daiichi Denshi Kogyo Co., Lid.

A screw

V screw

L

#N

L

Conduit
{Conduit mounting dimension)
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9.4.1 SGMG, SGMS and SGMD Servomotors Connections

[mm (in))
Shell |Ho.of Part Name Joint Screw L04 | M08 | N2 | Q08 V Screw w
Size |cCores : A Screw (0.00157) | (0.0315) [ (0.0079) [ (0.0315) : max.
22 4 | IL04-6A22-228 { 2,3-18UNEF-2B 31.5 7.6 29.6 405 |1 4-18UNEF-2A |8 (0.31)
: . {1.24) 0,300 -] (1.1D (1.59)
24 7 | JLO4-6A24-108 1 12-18UNS-2B 35 5.9 32.8 437 |1 45-18UNEF-2A 10
38y | @2y | .29 | (L7 {0.39)
Manufactured by Daitchi Denshi Kogyo Co., Lid.
Plug: JLO4V-6A
; V screw
- f )
o @
- -
E
L
&
fmm (in))
Shell V Screw DA ¢B L - E G
Size
20 1 1/8-18UNEF-2A 373208 27£0.2 31.5+04 8 max. _—
_ {1.471£0.0315 (1.06 X0.0079) (1.24 £0.0157) {0.31 max.)
32 i 7/8-16UN-2A 56.3+08 454102 358+0.4 10 max. —_
(2.22+0.0315) (1.7910.0079) (14100157 (0.39 max.)
Manufactured by Daiichi Denshi Kogyo Co., Lid.
Straight End Bell: JL04-0OOEB
_ L
E
—-1—-—-—
B
¥ : e
A g —
eV screw
Plug End bell
{mm {in)]
Sheli V Screw ¢ A $B L E
Size
20 1 3/16-18UNEF-2A 37.3+08 3005x02 67.910.8 8 min.
(147200315} (1.18+0.0079) (2.67+0.0315) {0.31 min.)
22 1 3/16-18UNEF-2A 405108 30,0502 67.6310.8 & min,
{1.59 £ 0.0315) {1.13 X0.0079) (2.6610.0315) {0.31 min.)
24 1 7/16-18UNEF-2A 437108 36.4+0.2 7108 & min.
(1.72£0.0315) {1.43+0.0079) {2.8010.0315) (0.31 min.)

9 -86

Manufactured by Daiichi Denshi Kogye Co., Ltd.



9.4 Connectaors

L-shaped End Bell: JLO4-TJJEBL

Plug End basll
q -
B
V screw
[mm {in)]
Shell V Screw A B . - € D E
Size
20 1 3/16-18UNEF-2A 37.3£08 605108 742+0.8 3208 10£0.5
(1.4720.0315) (2.38x0.0315) (2.92£0.0315) (1,26 £0.0315) (0.39£0.0179)
22 1 3/16-18UNEF-2A 40.5+0.8 602308 73.93+£08 3208 10+0.5
(1.59+0.0315) (2.37£0.0315) (291£0.0315) (1.26 £0.0315) (0.39£0.0179)
24 1 7/16-18UNEF-2A 437038 6508 82+0.8 3808 10+0.5
: (1.72+£0.0315) (2.56£0.0315) {3.23+0.0315) (1.50x£0.0315) (0.3920.0179)
Cable Clamp: JLO4-OJCICK(**)
W screw
F (clamp range}
[mm {ir)]
W Dimensions
Name ATo8 | p¥08 | c08 | pi08 | pEX03 F W screw Applicable Cable
(A20031y | (g+0.031) { (030030 | (D003 | (¢ E20.01) Diameter
JL04-2022CK (14) 37.3 34.9 24.3 538 159 4(0.16) | 1 3/16-18UNEF-2B 12910 ¢ 159
(1.47) (1.37) 0.96) (2.12) (0.63) (0510 ¢0.63)
JL.O4-2428CK {(17) 429 42,1 26.2 56.2 18 4.8 1 7/16-18UNEF-2B $15t0 ¢ 18
{1.69) (1.66) (1.03) (2.21) (0.71) (0.19) {¢0.5%to ¢0.71)

9.4.2 SGM and SGMP Servomotors Connections

A connector kit consists of three connectors as shown below in the diagram: one encoder connec-
tor for the Servomotor and SERVOPACK ends of the cable as well as a Sexrvomotor connector
for the Servomotor end of the cable.
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9.4.2 SGM and SGMP Sarvomotors Connections

Encoder connacter for the Encoder connector for the Main Circuit (Power Line)
Sarvemotor end of the cable SERVOPACK end of the connecior on servomotor end
cable

The connectors are classified into four types according to the following:

® Incremental encoder or absolute encoder
® Servomotor with or without brake

A connector kit is required in the following cases:

® Servomotor cable only (whéihcr._or not the Servomotor has a brake).

® An encoder cable with a SERVOPACK end connector (loose leads on the encoder end) or
an encoder cable only regardless of whether the encoder is incremental or absolute.

B Encoder Cable Connectors
Select one of the following two types of encoder cable connectors.

¢ For Incremental Encoder

14 {0.55) ‘
23.7{0.93)

J‘

2 o U A =

t HO0@ =]

5 Hece e
o | b
g 414 T == A
? (0.16)

Cap: 1721611
Socket: 170365-1

¢ For Absolute Encoder

__2%.1 : 23.7 (0.99)
e e PE——
e ll@ﬂﬂm =4l
S [olo] :
2 ——
‘_':Lz(o,m

Cap: 1721631
Socket: 170361-1 or 170365-1

Hl Servomotor Cable Connectors

Select one of the following two models of Servomotor cable connectors.

9-83



9.4 Connectors

¢ For Servomotors without Brake

9.8 0.39)

‘——-‘ | 23.7 (0.9%)

©.8(0.39,

11.8 (0.46)

4.14 {0.16]

©.18) Cap: 172150-1
Socket: 170362-1 or 70366-1

# For Servomotors with Brake

14 (0.55}

r'_'_': 237 (0.93) -
sletT E]fﬂ] Iﬂ-——-ﬁ :
(010 Nt

Tazom I ——

Cap: 17216041
Socket: 170362-1 or 170366-1

9.4.3 SGMP-15A Servomotor Connectors

Different connectors are used for Servomotors depending on whether Servemotors are with

brake or without brake.

e For a Servomotor without a Brake

g I
: D
‘_E%\
27.4{1.08)
15.7 {0.62) Cap: 350780-1

Socket: 350536-6 or 350550-6

* For a Servomotor with a Brake

27.4 (1.08)

20.3 (0.80
20.4(1.12)

Cap: 350781-1
Socket: 350536-6 or 350550-6
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9.4.4 SERVOPACK-end Encoder Connectors

9.4.4 SERVOPACK-end Encoder Connecto'rs

Only one type of encoder connector is available for the SERVOPACK -end encoder common to
SGMQG, SGMS, SGMD, SGM, and SGMP Servomotors.

B Connector
2.54 (0.100) N
127 0.050) [ 2
o
e @1
HE—) === ki
=TT, il o3
s o
——
4 ||| T JJI '{%‘
il ﬁﬁiﬁ ﬂlv % NS
&
i _ |_ oty
2zl = = a b} S
® o 2 = e
~ o &
= o
= o]
|
Pinno. 1
N .
IS~ .
sl R -
'y — i
4 .
12.7 (0.50} | ©

Pin ng. {Lastno. /2 + 1)

{mm ({in)]

Connector Model

A

B

c .

10120-3000VE

11.43 (0.45)

17.6 {0.69)

22.0(0.37)

990

Manufactured by SUMITOMO 3M, Ltd.



9.4 Connectors

B Cases

3§. G (1.54)
23.8{0.94)

& 12.7
g 0
Assembled Connector Diagram {Reference)
[mm (in}]
Model Connector Case Model A B c D E F
Model
DES406973 | 10120-3000VE | 10320-52A0-008 220 | 180 | 140 | 120 | 100 | 274
{0.87) 1 {0.71) | (0.55) | (0.47) | (0.39) | (1.08)

Manufactured by SUMITOMO 3M, Ltd.

B Combination of Connectors

¢ For SGM and SGMP Servomotor

Connector Application Connector Kit Part List
Kit Mode! ™EpcoderMotor For Encoder Cable For Motor Cable
Number Cable
Encoder End SERVOFPACK End
Encoder | Motor Cap Socket Connector Case Cap Socket
Type | Brake Mygdel [Gty | Model | Oty | Model |Gty | Model [Qty | Model |Gty [ Model [aty
DP9420005-1 | Incremental | Withowt | 172161-1 | | 170365-1 | 10 | 10120- |1 10320- |1 172159-1 | 1 170366-1 | 5%
encoder *l * *3 | 3000VE 52A0- 'l *1
- *2 0082 :
DPoazonoe-2 | Incremental | With 172160-1 |1 73
encoder 1
DPO420006-3 | Absolute Without | 172163-1 |1 16 172159-1 11 53
encoder *l *3 “1
DP9420006-4 | Absolute With 172160-1 {1 73
encoder *]

#* 1 Manufactured by AMP Co., Ltd.
* 2 Manufactured by SUMITOMO 3M, Ltd.

*3 Including one spare.

0-9]
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9.4.5 1CN, 2CN Connector for SERYOPACK

¢ For SGMP-15A Servomotor

Connector Application Connector Kit Part List
ﬂt‘m‘?’gf' Encoder/Motor For Encoder Cable For Motor Cable
Cable “Encoder End SERVOPACK End
Encoder | Motor Cap Socket Connector Case Cap Socket
Type | Brake “podel [Qty | Model |Gty | Mode! | Oty | Model | Qty | Model | Oty [ Model |Gty
DP9420016-1 | Incremental | Without | 172161-1 | 1 170365-1 [ 10 |10120- (1 [r1e320- |1 |350780-L |1 170366-1 | 5*2
encoder * *l "3 gipoove 52A9i it '
DPo4200162 | Incremental | With 008 3507881 | 1 77
encoder *1
DP9420016-3 | Absolute | Without | [72163-1 | ( 16 350780-1 | L 53
encoder 1 *3 W
DP9420016-4 | Absolute With 350781-1 | 1 7%
encoder "
* 1 Manufactured by AMP.
* 2 Manufactured by SUMITOMO 3M, Ltd.
* 3 Including one spare.
9.4.5 1CN, 2CN Connector for SERVOPACK
D
: o
E
C
= :I—
i | Y
—Lhn
=
&
—t !
B
12.7 (0.50}
[mm (in)]
SERVOPACK | Connector Case A B c D E F
1CN 10126-3000VE | 10326-52A0-008 258 | 372 | 140 | 120 100 | 313
(1.02) | {1.46) | (0.55) | (0.47) | (0.39) | (1.23)
2CN 10120-3000VE | 10320-52A0-008 220 | 333 140 | 120 | 100 | 274
(0.8B7) j(1.3D) | (0.56) | (0.47) | (0.39) | (1.08}




9.4 Connectors

9.4.6 4CN Connector for SERVOPACK

a1 {1.22)
11 {0.43)
u;.; | ]
| [ ]
R
36.6 (1.44) 19 {0.75)
< i
5 |[e © ]|
p MR-8L
o HONDA
M == =
F:I:*‘J] Qw
gEs =t e
Connector Application Connector Kit Part List
Kit Model Connsctor Case
Model Qty Model Qty
DE9411354 1CN connector for /O 10126-3000VE*2 1 10326-52A0-008 "2 1 set
DE9411357 | 4CN MECHATROLINK commu- MR-§F* 1 MR-8L* 1 set
nication connector

* 1 Manuofactored by AMP Co., Lid.

* 2 Manufactured by SUMITOMO 3M, Ltd.

*3 Including one spare.

* 4 Manufactured by Honda Tsushin Kogyo Co., Lid.
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Servodrives Dimensional Drawings

9.5.1 Dimensional Diagram

9.5 Noise Filters

. Select a noise filter based on SERVOPACK capacity. A list of filters is provided in Table 2.8 (page
2-22).

9.5.1 Dimensional Diagram

¢ LF-300 Series (Three-phase 200 VAC Class)

2.$45 (20.18) {LF-310 to 330}

2- 2-#85 (50.26) (LF-340 to 260}

- 4

MG (LF-920~
1F360) | g

Manufactured by Tokin Co., Lid.

e
N
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9.5 Noise Filters

[mm {in)]
Parts A B c D E F G H | J
: Name
:] LF-310 180 170 60 25 120 135 150 35 63 45x7
(7.09) | (6.69) | (2.36) | (0.98) | (4.72) | (5.30) | 591 | (1.38) | (2.56) | (©.18 ¢
' 0.28)
LF-315 180 170G 60 25 120 f 135 150 35 65 4.5%7
(7.09) | (6.69) | (2.36) | (0.98) | (4.72) | (5.31) | (5.91) | €1.38) | (2.56) | (0.18 X
0.28)
LF-320 180 170 60 29 120 135 150 35 65 45%X7
(7.09) | (6.69) | (2.36) § (L.14) | (4.72) | (5.31) | (5.91) | (1.38} | (2.56) | {0.18x
. 0.28)
LF-330 180 170 60 29 120 135 150 35 63 4.5X7
(7.09) | (6.69) | (2.30) | (L.14) | (4.72) | (5.31) |(5.91) | (1.38) | (2.56) | (O.18 %
0.28)
_ LF-340 180 160 50 30 200 220 240 40 80 6.5X09
g (7.09) [ (6.30) | (1.97) | (1.18) | (7.87) [ (B.66) | (9.45) | (1.57) | (3.15) [ (0.26 %
i : 0.35)
) LF-350 180 160 50 30 200 220 240 40 80 6.5x9
(7.0 | 6300 | (1.97y | (1.18) | (7.8 | (8.66) | (945 | (1.57 | (3.15) | (©.26 X
' 0.35)
LF-360 200 180 60 30 300 320 340 40 100 | 6.5X9
(7.87 | 7.09) | (236} | (1.18) | (7.8D | cazem | 945 | (.57 | (3.94) | (0.26 %
0.35)
![. # LF-K Series (Three-phase 200 VAC Class)
|
o] ‘_é"‘* W F
' chE M
g | -
[mm (in}]
Parts Terminal Block A B C D E F G H
Name .
LF-380K |TE-K22 M6 670 400 560 380 500 170 9% $6.5 $6.5
(26.38) | (15.75) | (22.05) | (14.96} | (19.69) | (6.69) (035% | (00.26)
¢ 0.26)




Servodrives Dimensional Drawings

9.6.2 Brake Power Supply

9.6 Peripheral Devices

9.6.1 Connector Terminal Block Converter Unit

M JUSP-TA26P

40-pin Terminal block,  40-pin Connector plug:

7028 M3.5 screws FCN-364P040-AU 7 (029)
s ./ / _
- e
= 28 e
i it
aL. a
&
2635 ﬁ
($0.14) h 2025 (7.97) || 250019
3.5{0.7ay 1T . v

20.5 |(0.81)
43 (1.69)

T
e
|
i

9.6.2 Brake Power Supply

Brake power supplies are used for Servomotors with brake.
Brake power supplies are available for 200 V and 100 V inputs.

® 200 VAC input: LPSE-2H01
100 VAC input: LPDE-1H01

B Dimensional Diagram

50 {1.97)
30{1.18)
Manufactured by Yaskawa Controls Co., Ltd.
3 =
2-93 (£0.12) MTG holes

(Spot facing ¢5.5 {9 0.22), 4 long)

T Nam ] | 5a
j 25
Lead wires (0.98)

9-%6

I

20
©.79)
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9.6 Peripheral Devices

Bl Specifications

® [cad Wire Length: 500 mm (19.69 in) each
¢ Max. Ambient Temperature: 60°C

# Lead Wires: Color coded

AC Input Brake
100V 200V
Blue, White Yellow, White Red, Black

The following diagrams show the internal circuits. While it is possible to switch either the AC or DC
side of the brake power supply, it is normally safer to switch the AC side. If the DC side is to be
switched, install a surge suppressor near the brake coil to prevent the surge voltages due to switching
the DC side from damaging the brake coil.

¢ [nternal Circuit for 200-VAC Input (LPSE-2H01)

l Diode J
Yellow Pt ' ' ¢ Red

Surgs

Suppressor
AC Side Surge Suppressor DC {Brake) Side
Diode

Whita ¢ + : 4 Black

¢ Internal Circuit for 100-VAC Input (LPDE-1HO01)

Diode Bridge
Blue = mae | ‘f Red
Suppressor
AC Side | DC (Brake) Side
White Black
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Servodrives Dimensional Drawings

9.6.4 Magnetic Contactor

9.6.3 Molded-case Circuit Breaker

The user must provide a molded-case circuit breaker (MCCB) based on an appropriate capacity to
protect the power supply line.

+ Recommended product

W Ground fault encoder for Servomotor protection

manufactured by Mitsubishi Electric Co., Ltd.
Model: MIN50-CF

;

=

~ 9.6.4 Magnetic Contactor

Magnetic contactors ate used to turn the servo power supply ON and OFF. Be sure to attach a surge
suppressor to the magnetic contactor.

Select a magnetic contactor based on the current capacity of the SGDB SERVOPACK. For multiple
servo systems, select a contacter based on total current capacity. '
The following table shows external dimensions, terminal symbols, etc.




9.6 Peripheral Devices

3 13 \OB

Model . Mounting Hole .
External Dimensions [mm (in)] 9 . Terminal Symbols
Dimensions [mm (in)]
Hi-11J ) 76.(2.991 .
L1 {0400 a1 (2. 40]
HI-14J az "0L Coil tarminal
o M3 ST Auxiliary NO contact
19, Se2g) 340184 alAY o~~~ Egb
5 I3 ST < A s _F] TE 103
0 \ - u — LAz g -+ o |
I b
Hel ol vl 203
= 2l s Auxiliary NC contact
u 2 ———] 2 @ aAl oo BZb
4 iy
8 z & R 33 T_F
H TIRNE = ¥ i
5 o 1o Auiliary contact lerminal M3.5
i uva vid wal =202
@ANCAN A prrin contact iermingl M35 %{:: mounting |
Approx. mass: 0.25 kg (0.551 Ib}
HI-15J o A55{176} ool ' 91 (358
15.3 {0,604 oil b .
- b2 39 1 54
Hl-184 02 Ma.5 Bl 5200200 35(138) g
(] a ur
ki N
Auxiliary NO contact/
: E = Auxiliary NC contact
D | glsls F 2|8 Sy PNy
HEH (= i
. 2 4 ) H_F E‘,-F TE l@ 3|}__3|
4
| ll-l— ' Tz[ T |
96 i 4 L-—ut_j___"' UIEJ v[E@l wE 2- 4@
(0.58) Aurdlaty contar! 0.35)
A2 leminal M3.6 54(2.13)
(0,32} 76 (299
13 1.3 108 . 2xM4 mounling
{0.44) {D.44) {0.43) Main contact lerminal M4 holes
Approx. mass: 0.38 kg (0.838 Ib)
Hi204J 45,5 (1.78) 91 (3,661
gz 133880 | Coil terminal PR o
{032 / W35 450000 |, 5.2 (020} 35 410 ]
g 5 & =
pe ? i i Auxiliary NO contact/
i _ = Auxliary NG contact
& = 3§ ] E'@ o|g aE]) o—"vroBdb
H a3 1 Sl
o ¥ ol R s[@l TlEJ 5@ 7E3
(L Ee— T :
% Lo b
06 = L s u@ v 6
©.38 | Auxliary conlac] 238 LM
' 62 {grminal M35 £4(2.13)
0.32) 76.(2.95)
2xh4 mounting
holes

(0 44} {0.44) i0-43) Main conlacl lemminal M4

Approx. mass: 0.38 kg (0.838 Ib)
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Servodrives Dimensional Drawings

9.6.6 Regenerative Resistor Unit

. Mounting Hole .
Model External Dimensions [mm (in)] . . 9 Terminal Symbols
Dimensions [mm (in)]
Hi-25J 58 (2.2 111 {457
FO(3.11)
HI-35J [ | 23203 Call as(7n =
{6.32)] - 45038), |, 40038, . 80{1.97} ;
W
" Qf [~h Auxillary NO contact/
= 5 ’ Auxifiary NC contact
§ i ‘:_ 5lE & alAd] o—"vv o fazlb
“ LES & s g .
11, G gt |” 4 £lel n_LmeiEr_Fy s@l 763
- o
L I | bk el
3 =S Y] =F
b [ ezi0a L% u 6l43 a4
uxillary conlact
108 148 191 \terminal M35 2xMd4 mounting
(058} 0581 (052 iy contact terming) ME hales
Approx. mass: 0.68 kg (1.499 lb}

*  The magnetic contactor is manufactured by Yaskawa Controis.

9.6.5 Surge Suppressor

Attach a surge suppressor to the magnetic contactor to prevent power supply noise and to protect con-

facts.

® Recommended product

Spark Killer manufactured by Okaya

Electsic Industries Co., Lid.
Model: CR50500BA (250 VAC)

Static electricity capacity: 0.5 pF + 20%

Resistance ;56 (3 (1/2W) £ 30%

9.6.6 Regenerative Resistor Unit

Externally mount a regenerative resistor to SERVOPACKS with a 5.5 kW or higher capacity
(SGDB-60 or higher) in order to consume regenerative electric energy. One of the following regen-

erative resistor units is needed depending on the model of SERVOPACK.

SGDB SERVOPACK Model Regenerative Resistor Unit Model
60AN JUSP-RAQ4
75AN JUSP-RAQS
1AAN
1EAN




9.6 Peripheral Davices

4- 56 (024}
Mounll?g holes

B Dimensional Diagram

Protactive cover

DF11-24288CF

r

il

1000 *3° (39_31 il oo.ru)

P

-
g

Terminal Numbers
x
M1 \ D
W\
v Ground seat (M4 screw)
External terminals
{MS screw)
Cement resistor
G0 [Foar 220 W25Q
%H*Hji-”ﬂj(et of B connected in parallel)
30(1718)
[mm (in}]
Model w H D M1 M2 Approx.
Mass
JUSP-RAG4 220 (8.66) | 350 (13.78) | 92(3.62) | 180 (7.09) | 335(13.19) | 4kg (8.819 1b)
JUSP-RAOS 300 (11.81) [ 330 (13.78) | 95(3.74) | 250(9.84) | 335 (13.19) | 7 kg {15.432 |b)
8.6.7 Analog Monitor Cable
Socket Model L mm (in)
D + 0
Contact E9404559 1000 *4° (39,3? 379)
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- Trial Operation

This chapter describes items to be inspected and checked prior to trial op-
eration and also the procedure for trial operation.

10.1 Check ltems before Trial Operation -........ 10 -2
10.1.1 Servomotors ... 10-2
10.1.2 SERVOPACKS ... ... ..o, 10-2
10.2 Trial Operation Procedure ................. 10-3
10.2.1 Preparations for Trial Operation .............. 10-3
10.2.2 Operating the Servodrive . OO 10 -4
10.2.3 Trial Operation Inspection ................... 10-4



Trial Operation

10.1.2 SERVOPACKS

10.1 Check ltems before Trial Operation

Inspect and check the following items when performing trial operation, and be sure to conduct trial
operation safely.

10.1.1 Servomotors

Inspect the following items before conducting trial operation. Alse conduct the inspections ac-
cording to Chapter 12 “ Maintenance and Inspection” if conducting trial operation on Servo-
motors that have been stored for a long period of time. |

¢ Connection to machines or devices, wiring and grounding are correct.

® Are bolts and nuts securely tightened?

® s the oil seal undamaged and oiled?

Take appropriate action immediately if one of the items above is incorrect.

10.1.2 SERVOPACKS

Inspect the following items before conducting trial operation.

® User constants are properly set for the applicable Servomotor and specifications

¢ Terminal connections and wiring leads are tightened securely and connectors are inserted
securely.

¢ The power supply turns OFF if servo alarm occurs.

10
® Voltage supplied to the SERVOPACK is 200 to 230 V ":15 % .

{When using a power supply that is not 200 V, a transformer that steps down to 200 V must
be installed separately.)

Take appropriate action immediately if an alarm occurs or one of the items above is incorrect,



10.2 Trial Operation Procedure

10.2 Trial Operation Procedure

10.2.1 Preparations for Trial Operation

IMPORTANT

To prevent accidents, initially conduct trial operation with no load connected to the Servomotor. If the trial op-
eration must be conducted while connected to equipment, be sure 1o set up the system so that an emergency stop
is available if needed.

Prepare operation according to the following procedure.

#*

Turn the power ON, :

If the power ON/OFF circuit is configured as shown in Section 5.1 “Turning Power ON/
OFF”, press the ON switch to turn ON power. Press and hold the switch for about two se-
conds with the configuration shown in Figure 5.1 of Section 5.1.

If the SERVOPACK turns ON normally, the green power-ON indicator witl light. After the
CONNECT (establish connection) command is transfered, the red alarm indicator will go
out, Use the SMON (status monitoring) command to check SERVOPACK status. The data
returned from the SERVOPACK is alarm code 99.

Use the IR_RD (read ID) command to check the SERVOPACK type. The SERVOPACK
returns "SGDB- % %k kN.”

. ‘Transfer the parameters required for trial operation (such as motor selection, encoder

type*, and encoder pulses) by PRM_WR (write parameter) command.

Transfer a SENS_ON (encoder power ON) command and verify that no alarm has oc-
curred. Position data is also received with an absolute encoder.

When the SV_ON (Servo ON) command is transferred, the main circuit in the SERVO-
PACK is activated and the Servomotor is ready to drive. If the SMON command is trans-
ferred, status SYON = 1 (base driving) will be returned.

As factory seftings, the motor is set to an SGMG (1500 1/min.} motor and the encoder is set
to an incremental encoder (8192 P/R). When using any other motors, the parameters must
be changed.
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Trial Operation

10.2.3 Trial Operation Inspection

10.2.2 Operating the Servodrive

Driving a Servometor is possible only when the main circuit is in active base driving. Run the
Servomotor at low speed.

B Command Transmission Example
POSING (rapid traverse positioning) command
Option =0 _ _ _
Positioning setting = 10000 (current position +10000 with absolute encoders)
Rapid traverse speed = 400

Make sure the Servomotor is running in the proper direction according to the reference.

Figure 10.1 Servomotor Forward Running

10.2.3 Trial Operation Inspection

Inspect the following items during the trial operation.

#& Abnormal vibration
® Abnormal noise
& Abnormal temperature rise

Take corrective actions referring to Section 12,2 “Troubleshooting” if any abnormality is
found, Also note that the Servomotor may overload during the trial operation is the load system
is not suitable broken in,
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Settings

This chapter describes defanlt characteristics and servo performance ad-

justments,

11.1 Characteristics when Shipped ............. 11 -2

M2 Resetting ... it 11-2

11.3 Adjusting Servo Performance .............. 11 -2
11.3.1 SettingUser Constants ..................... 1-2

11.3.2 Setting Optimum Position and Speed Loop Gain 11 -3



Seltings

11.3.1 Setting User Constants
11.1 Characteristics when Shipped

The speed reference (feed speed) characteristics when shipped are as outlined below.
Speed Reference Motor Speed Characteristics

Conditions: No load

Rotation speed (r/min.)
+1500

i
!
|
-204800 |
I

Feed speed
2048060 - (refarence units/s)

——————————— ~1500

11.2 Resetting

If settings must be reset because of application or usage conditions, reset them in according to

Chapter 6* MECHATROLINK Communication™.

11.3 Adjusting Servo Performance

11.3.1 Setting User Constants

B Position Loop Gain (Cn-001A)

Position loop gain is ideally determined by the specifications of the equipment, but initially
set a level lower than the desired value. (The factory setting is 40 {I/s).)

B Load Inertia (Cn-0003)

Set the load inettia for the moment of inertia ratic on motor shaft. (This constant is factory set
to 100 (%), which is equivalent to the motor inertia.)

i-2



11.3 Adjusting Servo Performance

B Speed Loop Gain {Cn-0004)

The setting (Hz) of Cn-0004 expresses the speed loop gain characteristics, and is the cutoff
frequency “fc” for the response characteristics of a system with balanced inertia. The value

fc may vary even with the same speed loop gain setting due to fluctuations in load inertia.

Gain

a = *= Fraquency f [Hz]
fc: Cut-off frequency [Hz]*

* The factory setting is 40 [Hz).
Note Set load inertia (Cn-0003} to 0 (%) so that speed loop gain (Ca-0004) will be 40 (Hz) or less

if the Servomotor is running under no-load conditions.

B Speed Loop Integration Time Constant (Cn-0005)

Set Cn-0005 to 20 (ms). (Factory setting)

11.3.2 Setting Optimum Position and Speed Loop Gain

B Speed Overshooting and Vibration

® Incrementally decrease the position loop gain (Cn-001A).

® Incrementally increase the speed loop gain. If the situation worsens when the speed loop
gain is increased, incrementally decrease the gain.

¢ A certain amount of position loop gain is necessary, so set the acceleration/deceleration
time {Cn-001F to Cn-0021) high if the application cannot handle overshoot.

B When Response Tracking Worsens

e Incrementally increase the position loop gain (Cn-Q01A).

¢ If the position loop gain cannot be increased any higher because of vibration, incrementally
increase the speed loop gain (Cn-0004),

If increasing the speed loop gain causes vibration, then tracking performance including that
for the mechanical system is at its limit.






Maintenance and Inspection

This chapter describes maintenance, inspection, and troubleshooting.

12.1 Maintenance and Inspection of Servodrives . 12 -2
12.1.1 Servomotor Inspection ...................... 12-2
12.1.2 SERVOPACK Inspection .................... 12 -3
12.1.3 Replacing the Battery for Absolute Enceders ... 12 -4
12.2 Troubleshooting .............. e eraeaaes 12-5
12.2.1 Servomotors .. ...o.oiiuin v iian 12-5
12.2.2 SERVOPACKS ... . e 12 -6



Maintenance and [nspection

12.1.1 Servomotor Inspection

12.1 Maintenance and InSpection of Servodrives

12.1.1 Servomotor Inspection

Simple daily inspections are all that are needed to maintain the Servomotor because it is brush-
less. The inspection and maintenance frequencies given in the following table are only guide-

lines, and may be increased or decreased to suit driving conditions and environment.

IMPORTANT Do not disassemble the Servomotor during inspection and maiatenance, but rather contact your Yaskawa repre-
sentative if the Servomotor must be disassembled. )

Table 12.1 Maintenance and Inspection Procedure

Item Frequency Procedure Comments
Vibration and Noise Daily Touch and listen for irregularities. The degree of vibration and noise
' must not be any higher than nor-
mal.
Appearance and According to the degree | Clean with a cloth or compressed air. —_
Cleaning of dirt
Insulation Resisiance Yearly Disconnect the SERVOPACK and test in- | Contact your Yaskawa representa-
Measurement sulation resistance at 300 V. Must exceed tive if insulation resistance is be-
10 M4£2 low 10 MLL.
Overhaul Every 20000 hours or 5 | Remove the Servomotor, replace consum- | Contact your Yaskawa representa-
' years able parts and perform any necessary repairs. | tive for the overhaul.
Qil seal replacement (for | Every 5000 hours Remove the Servomotor and replace the il | —
Motors equipped with seal.
oil seals)

M Guidelines for Replacing Parts

The following parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts periodically as indicated below.

Table 12.2 Paris Replacement

Part Standard Replacement Replacement Method
Period
Bearings 20000 operating hours Disassemble the Servomotor and replace the bearings if
necessary.
Oil Seal About 5000 hours Repiace with a new oil seal.
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12.1 Maintenance and Inspection of Servodrives

12.1.2 SERVOPACK Inspection

The SERVOPACK contains highly reliable parts and does not require daily inspection. Always
inspection the SERVOPACK at least once a year. Be sure to check user settings prior to opera-
tion because we reset user constants to standard settings when we ship overhauled SERVO-
PACKS.

Table 12.3 Inspection ltems

tem Frequency Procedure Remedy

“ Clean Unit Yearly Check for dust, dirt, and ¢il on | Clean with a cloth or
Interior and sutfaces. compressed air.
Circuit Boards
Loose Screws Yearly Check for loose terminat block | Tighten any loose screws.

and connector screws.

Defective Parts in | Yearly Check for discoloration, damage | Contact your Yaskawa
Unit or on Circuit or broken wires due to heat. representative.
Boards

B Guidelines for Replacing Parts

The following parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts at the frequency indicated in the following table,

Table 12.4 Parts Replacement

Part Standard Replacement Replacement Method
Period
Cooling fan 4 to 5 years Replace with a new fan,
Smoothing Capacitor 7to 8 years Test and replace with a new capaci-
tor if necessary.

_ Relays - Test and replace if necessary.

) Fuse 10 years Replace with a new fuse.
Aluminuen Electrolytic Capacitor | 5 years Test and replace with a new circuit
on Circuit Board board if necessary.

Note Operating conditions
Ambient temperature: Annuval average of 30°C
Load factor: 80% manx,
Operation rate: 20 hours/day max.

Be sure to check user settings priot to operation because Yaskawa resets user constants to facto-
ry settings when shipping overhavled SERVOPACKS.

12
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Maintenance and Inspection

12.1.3 Replacing the Battery for Absolute Encoders

12.1.3 Replacing the Battery for Absolute Encoders

Replace the absolute encoder battery (purchased by the user) as outlined below, With an ER 6-V
. C-type lithium battery manufactured by Toshiba Battery. Co., Ltd. the service life is about 10 years.

1. Turn ON the control power supply of SERVOPACK and wait at least 30 minutes after
SENS ON command is transmitted until the capacitor inside the encoder is charged.

2. Replace the battery. The SERVOPACK power supply may be ON or OFF when the battery
is replaced.

Encoder multiturn data will not be lost if the battery is replaced using the instructions given above.

minutes (SENS_ON command transfer).,

IMPORTANT  When rcplacmg the battery Wl[h the multiturn data remaining, leave the encoder power supply for at least 30
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12.2 Troubleshooting

12.2 Troubleshooting

12.2.1 Servomotors

See Table 12.5 for the appropriate action when a problem occurs during operation, and be sure to
turn OFF the servo system power supply before commencing the procedures that are shaded. Cen-

tact your Yaskawa representative immediately if the problem cannot be resolved using the de-
scribed procedures. '

Table 12.5 Causes, Inspection Areas, and Remedies

Symptom

Cause

Inspection

Remedy

Servomotor does not run

Overloaded

. Unstable Servomotor rotation

Servomotor overheated

Ambient temperature too high

Try running with no load

Check to see if the ambient tempera-
ture is below 40°C.

Reduce the load or replace
with a larger capacity Servo-

motor.

Reduce the ambient tempera-
ture to below 407C.

Servomotor surface dirty

Check visually.

Clean dust and oil from the
motor surface,

Overloaded

Try operating with no load

Reduce the load or replace
with a larger capacity Servo-
motor.

Abnormal noise

Mechanical mounting incor-
rect

* Loose Servomotor mounting
screws?

* Coupling not centered?
* Coupling unbalanced?

+ Tighten mounting screws.

* Center or balance the cou-
pling.

Bearing defective

Check for noise and vibration near
the bearing,

Contact your Yaskawa repre-
sentative if defective.

Vibration caused by the equip-
men{

Foreign objects, damage, ot de-
formation of sliding parts.

Contact the equipment
manufacturer.

Note Be sure to turn OFF the power supply when performing the inspection or remedy in the shaded boxes.
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Maintenance and Inspection

12.2.2 SERVOPACKS

12.2.2 SERVOPACKS

B Troubleshooting Using MECHATROLINK Communication Data

Table 12.6 shows examples of troubleshooting problems with MECHATROLINK commu-

nication data (alarm code).

Table 12.6 Troubleshooting with MECHATROLINK Communication Data

transistor defective.
Dynamic brake circuit defective.

Alarm Code Status When Lit Cause Remedy
(Alarm/warning History) _ _
“10" Lit at power ON Circuit board (IPWB) defective Replace SERVOPACK.
Overcurrent Lit at power ON and servo ON | Current feedback circuit or power

Replace SERVOPACK.

12 Vi

Groundi

At main circuit power supply
ON

Servomotor or wiring grounded.

Replace the Servomotor and
correct Servomotor wiring.

Main circuit grounded.

Replace SERVOPACK.

ll4 011

Qvervoltage

Lit with normal running or de-
celeration

GD? load too large.

Check the load inertia for the
moment of inertia on the motor
shaft.

Fuse blown.
Rush current limit resistor blown.
Circuit board (1PWB) defective,

Circuit board (1PWB) defective, Replace SERVOPACEK.
41" During Servomotor driving Power supply voltage not within Check the power supply.
specifications.
Insufficient Voltage
Rectifier diode matfunctioned. Replace SERVOPACK.

ii5 1 n”
Overspeed

Lit with high-speed Servomo-
tor rotation after reference
input .

Servomotor wiring incorrect.
Encoder wiring incorrect.

» Check and correct wiring.

* Check to see if the Phase-A,
-B and -C pulses are correct
at 2CN, and repair {discon-
nection, short, no power
supply. detective circuit
board) if necessary.
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12.2 Troubleshocting

Alarm Code Status When Lit Cause Remedy
{Alarm/warning History)
“Do” No feedback pulse after mov- | Servomotor wiring tncorrect, + Check and correct Servo-
Overflow ing reference input Encoder wiring incorrect, motor wiring.
¢ Check to see if the Phase-A,
-B and -C pulses are correct
at 2CN, and repair (discon-
nection, short, no power
supply, defective circuit
board.) if necessary.
Control board (1PWB) defective. Replace SERVOPACK.
Overflow during high-speed Servomotor wiring incorrect. ¢ Check and correct Servo-
funmng Encoder wiring incorrect. motor wiring.
* Check to see if the Phase-A,
- -B and -C pulses are correct
at 2CN, and repair (discon-
nectien, short, no power
supply, defective circuit
board.) if necessary.
User constan? setting incorrect. Set the correct user constant.
Control board {1PWB) defective. Replace SERVOPACK.
Normal running by overflow | SERVOPACK adjustment incorrect. | Increase speed loop gain
with large move reference (Cn-0004).
tnput Load capacity too large. Review the load. {overload or
load inertia)
Feed speed too large. Decrease the feed speed.
Tt Lit during driving Load greatly exceeds the rated torque | Review the load. (overload)
Operation resumes after from several seconds to tens second.
Instantaneous overload wrning power OFF and ON.

||72u

Continuous overload

Lit during operation

Operation resumes after
turning power OFF and ON,

Load greatly exceeds the rated torque
from ten seconds (o hundreds
second.

Review the load. (overload)

uaou

Absolute encoder error
{only if an absolute
encader is used)

At control power supply ON

Faulty absolute encoder wiring (PA,
PB, PC).

Check absolute encoder con-
nections.

Absolute encoder malfunction.

Send the SENS_OFF com-
man¢ and resend the
SENS_ON command.

Control board {1PWB) defective.

Replace SERVOPACK.

During Servomotor driving

Absolute encoder ervor occurred.

Send the SENS_OFF com-
mand and resend the
SENS_ON command.

SERVOPACK miscounted pulses
(incorrect position) or malfunctioned
due to noise.

Separate encoder wiring from
main circuits, transfer the
SENS_OFF command {servo
OFF if driving) and resend the
SENS_ON command.,

Number of encoder pulses set incor-
rectly.

Reset the correct number of en-
coder pulses.
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Maintenance and Inspection

12.2.2 SERVOPACKS

Alarm Code
{Alarm/warning History)

Status When Lit

Cause

Remedy

“8 1 "

Absolute encoder backup
error {only if a 12-bit
absolute encoder is used)

At the SENS_ON command
transfer

The following power supplied {o the
absolute encoder all failed:

* +5 V power supply
+ Battery '

= Internal capacitor

Follow the absclute encoder
set-up procedure.

Control board {1 PWB) defective.

Replace SERVOPACK.

"82”

Absolute encoder
checksum error (only if a
12-bit absolute encoder is
used)

During Servomotor driving or
the SENS_ON command
transferring

Absolute encoder memaory check er-
ror occurred,

Follow the absolute encoder
set—up procédure.

Control board (1IPWB) defective.

Replace SERVOPACK.

"8 3:!

Absolute encoder battery
error {only if an absolute
encoder is-used)

At control power supply ON or
the SENS_ON command trans-
fer (only if a 12-bit encoder is
used)

Battery not connected.
Battery connection defective.

Battery voltage is lower than abdut
33V ¢

Check and correct battery con-
nections.

Replace with a new battery.

Caontrol board (1IPWB) defective

Replace SERVOPACK.

"84”

Absolute encoder data
error {only if a 12—bit
absolute encoder is used)

At the SENS_ON command
transfer

Absolute encoder malfunctioned.

Transfer the SENS_OFF com-
mand and resend the
SENS_ON command.

Control board (1IPWB}) defective.

Replace SERVOPACK.

“8 5::

Absoclute encoder
overspeed (only if a 12-bit
absolute encoder is used)

At the SENS_ON command
transfer

Absolute encoder turned ON at the
mator speed exceeding 400 r/min.

Transfer the SENS_ON com-
mand af a speed lower than 400
r/min.

Control board (1PWB) defective,

Replace SERVOPACK.

“01”

Servo overrun

Lit soon after Servomotor
started 10 run

Servomotor wiring incorrect or
disconnected.

Check wiring and connectors at
the Servomotor.

Encoder wiring incorrect or
disconnected.

Check wiring and connectors at
the encoder.

llc2n

Phase error detection

Litin 1 to 3 seconds after pow-
er ON,

Faulty encoder wiring or connection.

Check wiring and connectors at
the encoder.

Noise in encoder wiring.

Separate encoder wiring from
main wiring circuits.

Encoder defective.

Replace Servomotor.

Lit during driving

Faulty encoder wiring or connection.

Check wiring and connectors at
the encoder.

Noise in encoder wiring.

Separate encoder wiring from
main wiring circuits.

Encoder defective.

Replace Servomotor.

“C3” Lit soon after Servomosor Faulty encoder wiring (PA, PB) or | Check wiring and connectors at
started (o run contiection. the encoder.

Encoder Phase PA, PB

Broken wire

“C4” Lit soon after Servomotor Faulty encoder wiring (PC) or con- | Check wiring and connectors at
started to run nection. the encoder.

Encoder Phase PC

Broken wire
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12.2 Troubleshoating

Alarm Code
(Alarm/warning History)

Status When Lit

Cause

Remedy

“C 5::

Initial pulse error

At the SENS-ON or CONFIG
command transfer

Incorrect encoder type setting

Reset the encoder type

Faulty encoder

Replace the encoder.

Faulty control board (1PWB) Replace the SERVOPACK.
*00” Lit in several seconds after + Absolute encoder malfunctioned. | Tucn power back ON.
Absolute encodes data power ON Follow the absolute encoder
error setup procedures.
* Absolute encoder wiring incor- Check and corzect absolute
rect. encoder wiring,
02" Lit at power ON Circuit board (1FWB) defective. Replace SERVOPACK.

Broken user constant

“94”

User constant setting
warning

Lit at power ON

An user constant was set out of range
via MECHATROLINK communica-
tion or the setting order was incor-
rect.

Set the correct setting and
review the exact setting order.

“95!!

Command warning

At command transfer

The CONNECT command has not
been transferred.

Transfer the CONNECT com-
mand.

At the SY-ON command
transfer

The CONNECT or SENS-ON
command has not been transferred.

Transfer the CONNECT or
SENS-ON command,

Main power supply rot turn ON.

Turn ON the main power sup-
ply. (Check the sequence .}

At the synchronous command
(SYNC_SET) transfer

Communication phase 3 has not been
reached.

Establish a sync by CON-
NECT command (normal,
synchronum) or the SYNC-
SET command. '

“7 All

Heat sink overheated

Lit during operation

SERVOPACK ambient temperature
exceeds 55°C.

Reduce SERVOPACK ambient
temperature 1o under 55°C,

Poor heat sink air circulation.

Follow the mounting proce-
dures and stipulation for sur-
rounding space.

Fan stopped. Replace SERVOPACK,
Driving above the rated load. Reduce the load.
At conteol power supply turn | Control board (1PWB) defective. Replace SERVOPACK.

ON

llE5n

Synchronization error

At command transfer

WDT data does not match.

Update the- WDT data at each
communication cycle.

{Ig 6!: , n E 6::

Communications error

At control power supply turn
ON

Faulty contact between cable and
connector .

Correct the connector wiring.

Malfunction due to noise

Take action to eliminate noise.

“BDFI

Hardware error

At control power supply turn
ON

Conirol board (IPWB) defective,

At main circuit power supply
tarn ON

Rectifier diode malfunctioned.

Fuse blown.

Rush current limit resistor blown.

Regenerative transistor
malfunctioned.

At main circuit power supply
turn OFF

Regenerative transistor and regenera-
tive resistor malfunctioned.

Control board (1PWB) defective.

Replace SERVOPACK.




Maintenance and Inspectio

n

12.2.2 SERVOPACKS

Alarm Code
{Alarm/warning History)

Status When Lit

Cause

Remedy

“F1" At main circuit power supply

Power supply line not

turn ON

One phase (R, S, or T) of the main
circuit power is not connected to the

power supply.

Check the power supply.

Check main circuit pewer sup-
ply wiring.

connected

MCCB or noise filter
Check the electromagnetic con-

tactor.
Line voltage of one of the phases is | Check the power supply.
low.
SERVOPACK defective. Replace SERVOPACK.

Note Thealarmcode “00” is reset by turning OFF the encoder power supply (by transferring SENS_OFF command}

or by transferring ALM_CLR command

M Problems due to Defective Wiring or Parts

Table 12.7 Problems due to Defective Wiring or Parts

Symptom Check Areas and ltems Remedy
Motor will not run with refer- | Check voltage between R, S and T. Check the AC power supply circuit.
ence input Make sure the alarm indicator is not lit. Look for a cause if an indicator is lit.
Check the N-OT and P-OT signals.
Check SERVOPACK status using the status monitor
command SMON,
B Problems due to Setting Errors
Table 12.8 Problems due to Setting Errors
Symptom Cause Remedy

Poor servo iracking performance Pasition loop gair too low

Increase the position loop gain (Cn-001A}). Decrease the
speed loop gain when increasing position loop gain
causes hunting.

Note Do not increase the position loop gain any
higher once hunting occurs. This is the tracking
performance limit.
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12.2 Troubleshooting

Not Run

B Troubleshooting: No Alarm and Warning Displayed but Motor Does

Table 12.9 Troubleshooting with no Alarm Displays

Symptom

Cause

Conditions

Remedy

Servomotor does not run

Main power supply not turn ON

Check voltage across
the power supply ter-
minals.

Correct the power supply circuit.

Loose connection

Check 1CN and 2CN
connectors and
terminals.

Tighten any loose parts,

1CN connector external wiring
incorrect :

Check 1CN connector
external wiring.

Refer to the connection diagram and
correct the wiring.”

Encoder to Servomotor wiring
disconnected

Reeonnect the wiring.

Overloaded Run under no-foad Reduce the load or replace with a larger
conditions. capacity Servomotor.

Move reference not transferred Check by MECHA- Transfer the moving reference.
TROLINK commu-

SV_ON command not transferred

SENS_ON command not transferred

nications or MECHA-
TROLINK menitor-
ing.

Transfer the SY_ON command.

Transfer the SENS_ON command.

Encoder type differs from the user
constant setting

Check whether the en-
coder is an incremental
or absolute encoder.

Set user constant Cn—0001 bit 14 ac-
cording to the encoder type.

P-OT and N-OT inputs are turned OFF

If Cn-0001 bits 2 and
Jare )

Torn ON the P-OT and N-OT inputs.

Servomolor moves instan-

taneously, then stops

Number of encoder pulses differs from
the user constant seiting

Set user constant Cn-0011 according to
10 the number of encoder pulses,

Servomotor or encoder wiring incorrect

Correct the wiring.

Servomator speed unsta-
ble

Wiring connection to the Servomotor
defective

Check power lead (U-,
V- and W-phases) and
encoder connector
connections.

Tighien any loose terminals or connec-
tors.

Servomotor vibrates
around 200 to 400 Hz

Speed loop gain value too high

Reduce the speed loop gain user
constant Cn-0004.

High rotation speed over-
shoot on starting and stop-

ping

Speed loop gain value too high

Reduce the speed loop gain user
constant Cn~0004.

Servomotaor overheated

Ambient tempetature too high

Measure the Servomo-
tor ambient tempera-
ture.

Reduce Servomeotor ambient tempera-
ture to under 40°C.

Servomotor surface dirty

Check visually.

Clean off dust and o1l from the Servo-
motor surface.

Overloaded

Run under no-load
conditions,

Reduce the load or replace with a targer
capacity Servomotor.
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Maintenance and Inspection

12.2.2 SERVOPACKS

Symptom

Cause

Conditions

Remedy

Abnormal noise

Mechanical mounting incorrect

Check whether Servo-
motor mounting
screws are loose.

Tighten the mounting screws.

Check whether cou-
pling is misaligned.

Align the coupiing.

Check whether the
coupling is unbal-
anced.

Balance the coupling.

Bearing defective

Check noise and vibra-
tion near the bearing.

Contact your Yaskawa representative.

Equipment causing vibrations

Check the movable
parts for foreign mat-
ter, damage or de-
formation,

Consult with the equipment manufac-
turer.
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