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Safety Information

Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precau-
tions provided in this manual can result in serious or possibly even fatal injury or damage to the prod-

ucts or to related equipment and systems.

&WARNING 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

Allrights 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 manual 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 contained in this publication.
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Preface

Preface

Based on Yaskawa servo manufacturing technology and servo 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 control 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 I/O from 15 to 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.

Contents

Command User’s Manual

MECHATROLINK Systems SIE-S800-26.1 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.

xiii



Safety Precautions

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

maintenance and inspections.

H 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..

H Installation

A CAUTION

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

Electric shock or fire may result.

M Wiring

A WARNING

® Be sure to ground the SERVOPACK ground terminal® less than 100 Q.
Electric shock or fire may result if the SERVOPACK is not grounded properly.

A CAUTION

e 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.

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

Fire may result if terminals are loose.

Xiv



Safety Precautions

H Operation

A WARNING

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

Injury may result.

A CAUTION

e In order to avoid accidents, do not connect the Servomotor shaft to the controlled equipment dur-
ing the trial operation.

Injury may result.
e Besuretosetthe proper user constants for the controlled equipment prior to starting operation with
the Servomotor connected to the equipment.

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

e Always set up an emergency stop prior to starting operation with the Servomotor connected to 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 result.

H Maintenance and Inspection

A WARNING

® 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 Turn OFF power and wait 5 minutes before touching terminals.

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

A CAUTION

e Do not disassemble the Servomotor.

Electric shock or injury may result.

e Do not change wiring with the power turned ON.

Electric shock or injury may result.

XV



B General Precautions

Note the following to ensure safe application.

e 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.

e The drawings presented in this manual are typical examples and may not match the product you
received.

» This manual 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 the back of this manual.

¢ Yaskawa will not take responsibility for the results of unauthorized modifications of this prod-
uct. Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modifi-
cation.

Warning Label

W
0 | WARNING
RBOEIDY)
aon WRERURNATRE
6CN o= ﬁm\ *}5(:!5’& |
"“ Z May cause
§ = electric shock.
o Disconnect all power
};_‘ U and wait 5 min.
}‘*‘ 5 before servicing.

Warning Label

SERVOPACK
SGDB-10AN

[ Grounding Label

ZEX!;EMR DD 5CN ﬂ‘f?‘xﬂ%
Bt
Use proper

Grounding Label \ Q1w
techniques.

Warning Label and Grounding Label Sticker
Attachment Positions

XVi



Configuration and Models

This chapter describes the configuration and model numbers for Servo-

drives.

1.1 Configuration ........... ... ... .. ... . ..., 1-2

1.2 Model Numbers ......... ..., 1-2
1.2.1 Servomotor Model Numbers .................. 1-2
1.2.2 SERVOPACK Model Numbers ................. 1-4

1-1




Configuration and Models

1.2.1 Servomotor Model Numbers

1.1 Configuration

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

® SGDB-[J[JAN SERVOPACK

® AC Servomotor

1.2 Model Numbers

1.2.1 Servomotor Model Numbers

B SGMP Servomotors

SGMP - 15 A

3

>-Series -
SGMP: SGMP Servomotor

Servomotor Capacity
04: 400 W, 08: 750 W, 15: 1.5 kW

Supply Voltage
A: 200V

1-2

| —

—Il Options

B: With brake

D: With brake and shaft seal
P: Drip-proof

S: With shaft seal

Shaft Specifications

2: Straight without key
4: Straight with key
6: Straight with key and tap

Design Revision Order

Encoder Specification

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



1.2 Model Numbers

B SGMG/SGMS/SGMD Servomotors

SGMJ-03A2AA

>-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

A: 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

—Il Lead Specification

Blank: Standard connector

Options

Blank:Standard
1: Standard
(with a lead specification)
S: With shaft seal
B: With 90 VDC brake
C: With 24 VDC brake
F: With shaft seal
and 90 VDC brake
G: With shaft seal
and 24 VDC brake

— Shaft Specification

Blank:Standard

[Straight without key]

A: Standard [Straight without key]

O0w

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

(G Series 05 and 09 only)

Rated Motor Speed

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

B: SGMG 1000 r/min



Configuration and Models

1.2.2 SERVOPACK Model Numbers

1.2.2 SERVOPACK Model Numbers

SGDB - 10 A N -

3-Series Options
SGDB SERVOPACK P: Duct ventilation

Rated Output —_—

05: 0.5 kW, 10: 1.0 kW, 15: 1.5 kW L Command Interface Type

20: 2.0 kW, 30: 3.0 kW, 50: 5.0 kW .
60: 6.0 kW, 75: 7.5 kW, 1A: 11.0 kW N: MECHATROLINK
1E: 15.0 kW

Supply Voltage
A: 200V
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Ratings and Characteristics

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

For SGM 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 r/min ................. 2-2
2.1.1 Ratings and Specifications .................... 2-2
2.2 Ratings and Specifications of SGMG Servomotors
for Rated Speed 1000 r/min ................ 2-6
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Ratings and Characteristics

2.1.1 Ratings and Specifications

2.1[JRatings[@and[Specifications[¢f[SGMG[Servomotors[for
Rated[Speed[1500(F/min

2.1.1[JRatings[and[$pecifications

¢ 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 MQ2

min.

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

Servomotor Model: 05ACJA | 09ACJA | 13ACJA | 20ACJA | 30ACJA | 44AJA | 55ACJA | 75A00A [ 1AACJA | 1EACIA
SGMG-
Rated kW (HP) 0.45 0.85 1.3 1.8 2.9 4.4 5.5 7.5 11 15
Output*! 06 | Ay | a1 | @4 | 39 | 69 | 74 | qo) | @5 (20)
Rated N-m 2.84 5.39 8.34 11.5 18.6 28.4 35.0 48.0 70.0 95.4
Torque*1*2 Ib-in 25 48 74 102 165 252 | 310 | 425 620 845
Instantaneous | N-m 8.92 13.8 23.3 28.7 451 71.1 87.6 119 175 224
Peak Torque*! | |p.in 79 122 207 254 404 630 775 1050 | 1550 | 1988
Rated A (rms) 3.8 7.1 10.7 16.7 23.8 32.8 42.1 54.7 58.6 78.0
Current*!
Instantaneous | A (rms) 11 17 28 42 56 84 110 130 140 170
Max Current*!
Rated Speed*! | r/min 1500
Instantaneous | r/min 3000 2000
Max Speed*!
Torque N-m/A 0.82 0.83 0.84 0.73 0.83 0.91 0.88 0.93 1.25 1.32
Constant*! (rms)
Ib-in/A 7.3 7.3 7.4 6.5 7.3 8.0 7.8 8.2 11 11.7
(rms)
Moment of kgﬂ'lzx 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125 281 315
Inertia [Jy] 104
Ib-in-B2x 6.41 12.3 18.2 28.1 40.7 59.8 78.8 111 249 279
103
Rated Power kW/s 11.2 20.9 33.8 41.5 75.3 120 137 184 174 289
Rate*1
Rated Angular rad/s? 3930 3880 4060 3620 4050 4210 3930 3850 2490 3030
Acceleration*!




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

Servomotor Model: 05AJA | 09ACJA | 13ACJA [ 20ACJA | 30ACJA | 44ACJA | 55ACJA | 75ACJA | 1AACJA | 1EACJA
SGMG-
Inertia Time ms 5.1 3.1 2.8 2.1 1.9 1.3 1.3 1.1 1.2 0.98
Constant
Inductive ms 5.1 53 6.3 12.5 12.5 15.7 16.4 18.4 22.6 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 (steel plate) attached for cooling.
05ALJA to 13A[JA Servomotor: 400 x 400 x 20 mm (15.75 x 15.75 x 0.79 in) W x Hx D
20ALJA to 75A[JA Servomotor: 550 x 550 x 30 mm (21.65 x 21.65 x 1.18 in) W x Hx D
1AA[LJA Servomotor: 650 x 650 x 35 mm (25.59 x 25.59 x 1.38 in) Wx Hx D

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 slightly.

Servomotor Model: SGMG | 05AJA |09AJA |13AJA |20AJA |30A[JA [44AJA |55AJA |75AJA |1AACJA | 1EACJA
With Added kg-m? 1.85 7.75 7.75 13.2 37.5
Holding |Moment |x1074
Brake of
90 VDC |Inertia oz-in-s? 26 110 110 187 532
x1073
Static N-m 441 12.7 43.1 72.6 84.3 114.7
Friction | (oz:in) (624) (1798) (6103) (10280) (11937) | (16242)
Torque
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Ratings and Characteristics

2.1.1 Ratings and Specifications

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

SGMG-05ACA
3000
2000
Motor
speed
(r/min) 1000
0
0 2 4 6 8 10
Torque (N-m)
L | | | | |
0 20 40 60 80
Torque (Ib-in)
SGMG-13AJA
3000
2000
Motor
speed
(r/min) 1000
0
0 10 20 30
Torque (N-m)
L | | | | I
0 50 100 150 200 250
Torque (Ib-in)
SGMG-30AJA
3000
2000
Motor
speed 1000
(r/min)
0 #

0 10 0 30 40 50
Torque (N-m)
| | | | |
0 100 200 300 400
Torque (Ib-in)

Continuous Duty Zone
Intermittent Duty Zone

(o] >
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SGMG-09A[A

3000

2000

Motor
speed
(r/min) 1000

0 5 10 15 20
Torque (N-m)

L | | | |

0 50 100 150

Torque (Ib-in)
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2.1 Ratings and Specifications of SGMG Servomotors for Rated Speed 1500 r/min

SGMG-55ALIA

3000

2000

Motor

speed 4400
(r/min)

0 20 40 60 80 100
Torque (N-m)

L | | | | |

0 200 400 600 800
Torque (Ib-in)

SGMG-1AALIA

3000

2000

Motor

speed 4q00
(r/min)

Torque (N-m)
| |

0 500 1000 1500
Torque (Ib-in)

A} © Continuous Duty Zone
:  Intermittent Duty Zone
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SGMG-75ALIA

3000

2000

Motor
speed 1000
(r/min)

0 50 100 150
Torque (N-m)

L | | |

0 500 1000
Torque (Ib-in)

SGMG-1EALJA

Motor

speed
(r/min)

Torque (N-m)

Torque (Ib-in)



Ratings and Characteristics

2.2.1 Ratings and Specifications

2.2[|Ratings[@and[Specifications[¢f[SGMG[Servomotors[for
Rated[Speed[1000[§/min

2.2.1[JRatings[and[$pecifications

¢ 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- 03A[1B | 06AIB | 09A[B | 12A[1B | 20A1B | 30A1B | 44A[B | 60A1B
Rated Output*! kW (HP) 0.3(0.4) | 0.6 (0.8) [ 0.9(1.2) | 1.2(1.6) | 2.0 (2.7) | 3.0 (4.0) | 4.4 (5.9) | 6.0 (8.0)
Rated Torque*1*2 | N-m 2.84 5.68 8.62 11.5 19.1 28.4 41.9 572

Ibin 25 50 76 102 169 252 372 508
Instantaneous N-m 7.17 14.1 19.3 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 11.6 18.5 24.8 329 46.9
Instantaneous A (rms) 7.3 13.9 16.6 28 42 56 84 110
Max Current*!
Rated Speed*! r/min 1000
Instantaneous r/min 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*! Ibiin/A (rms) 9.12 9.38 10.7 9.12 9.47 10.5 11.9 11.2
Moment of Inertia | kg-m2x[0-4 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125
[Iml Ib-in-s2xf{0-3 6.41 12.3 182 28.1 40.7 59.8 78.8 111
Rated Power kW/s 11.2 23.2 36.3 41.5 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 2.8 2.0 1.7 1.4 1.3 1.1
Constant
Inductive Time ms 5.1 4.7 5.7 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.

03A[B to 09A[ 1B Servomotor:
12A[]B to 60A[]B Servomotor:

400 x 400 x 20 mm (15.75 x 15.75 x 0.79 in) W x H x D
550 x 550 x 30 mm (21.65 x 21.65 x 1.18 in) Wx Hx D
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2.2 Ratings and Specifications of SGMG Servomotors for Rated Speed 1000 r/min

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 03A[IB | 06A[ 1B | 09A[ 1B | 12A[]B | 20A[]B | 30A[]B | 44A[1B | 60A[1B
With Added | kg-m2xHio- 1.85 775 7.75
Holding | Moment
Brake of ozin-s2:H0-3 262 110 110
90 VDC |Inertia

Static N-:m (0z:in) 441 12.7 43.1 72.6
Friction (624) (1798) (6103) (10280)
Toque




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
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o[>
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SGMG-06AL1B
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speed
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2.2 Ratings and Specifications of SGMG Servomotors for Rated Speed 1000 r/min

SGMG-44A[1B

2000
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Motor 1000
speed
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L | | |
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Bl :
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SGMG-60A[IB
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Ratings and Characteristics

2.3.1 Ratings and Specifications

2.3[[SGMS[Servomotor[Ratings[and[Specifications

2.3.1[JRatings[and[$pecifications

¢ 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

e Mounting: Flange method

e Withstand Voltage: 1500 VAC

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

min.

Table 2.3 SGMS Servomotor Ratings and Specifications

Servomotor Model: SGMS- 10ACJA 15AJA 20AJA 30ALJA 40AJA 50AJA
Rated Output*! kW (HP) 1.0 (1.3) 1.5 (2.0) 2.0 (2.7) 3.0 (4.0) 4.0 (5.4) 5.0 (6.7)
Rated Torque*1*2 N-m 3.18 4.9 6.36 9.8 12.6 15.8

Ib-in 28.2 43 56.4 87 112 140
Instantaneous Peak | N-m 9.54 14.7 19.1 29.4 37.8 47.6
Torque*! Ib-in 84.4 130 169 260 336 422
Rated Current*! A (rms) 5.7 9.5 12.4 18.8 24.3 28.2
Instantaneous Max A (rms) 17 28 42 56 77 84
Current*!
Rated Speed*! r/min 3000
Instantaneous Max r/min 4500
Speed*1
Torque Constant*1 N-m/A (rms) 0.636 0.573 0.559 0.573 0.55 0.61
Ib-in/A (rms) 5.6 5.1 5.0 5.1 49 54
Moment of Inertia kg-m2x[ij0-4 1.74 2.47 3.19 7.00 9.60 12.3
[l Ib-in-s2x40-3 1.54 2.19 2.82 6.20 8.50 10.9
Rated Power Rate*1 kW/s 57.9 97.2 127 137 166 202
Rated Angular rad/s? 18250 19840 19970 14000 13160 12780
Acceleration*!
Inertia Time ms 0.87 0.71 0.58 0.74 0.60 0.57
Constant
Inductive Time ms 7.1 7.7 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.

10A[JA to 20A[JA Servomotor:
30AJA to 50AJA Servomotor:
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300 x 300 x 12 mm (11.81 x 11.81 x 0.47 in) W x Hx D
400 x 400 x 20 mm (15.75 x 15.75 x 0.79 in) W x Hx D




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 10ACJA 15ACJA 20ACJA 30AJA 40AJA 50AJA
With Added | kg-m2xfio-4 0215 1.85
Holding Moment
Brake of Inertia
.in-s2xilo-3

90 VDC ozin-s2xHo 3.05 262

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
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2.4 SGMD Servomotor Ratings and Specifications (with Holding Brake)

2.4[[SGMD[$Servomotor[Ratings[@and[$pecifications[{with
Holding[Brake)

2.4.1[|Ratings[and[$pecifications

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

* Enclosure: Totally enclosed, self cooled, ¢ Mounting: Flange method
IP67 (except shaft-through section)
* Excitation: Permanent magnet

Withstand Voltage: 1500 VAC
Ambient Humidity: 20% to 80% (with no
condensation)
Holding Brake: 90 VDC

Static wear torque: 3kgf-m
Insulation Resistance: 500 VDC, 10 MQ
min.

¢ Insulation Class: Class F

¢ Drive Method: Direct drive

e Vibration Class: 15 um or below

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

Servomotor Model: SGMD- 22AJAAB 32A[JAAB 40AJAAB

Rated Output*! kW (HP) 22(2.9) 3.2 (4.3) 4.0 (5.4)

Rated Torque*1*2 N-m 10.5 15.3 19.1
Ibin 93 135 169

Instantaneous Peak N-m 36.7 53.5 66.9

Torque*! Ib-in 326 474 592

Rated Current*! A (rms) 15.7 20.9 22.8

Instantaneous Max A (rms) 54 73 77

Current*1

Rated Speed*! r/min 2000

Instantaneous Max r/min 3000

Speed*!

Torque Constant*1 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
lb-in-s2x10~3 45.2 60.8 76.4

Rated Power Rate*! kW/s 21.6 34.1 423

Rated Angular rad/s? 2060 2230 2220

Acceleration*!

Inertia Time Constant ms 33 33 2.0

Inductive 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.
22ALJAAB to 40ALJAAB Servomotor: 650 x 650 x 35 mm
(25.59%25.59x1.38in) WxHxD



Ratings and Characteristics

2.4.1 Ratings and Specifications

B SGMD Servomotor Torque Motor Speed Characteristics
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2.5 SGMP Servomotor (1.5 kW) Ratings and Specifications

2.5[]SGMP[Servomotor[{1.5[kW)[Ratings[@and[Specifications

2.5.1[JRatings[and[$pecifications

¢ Time Rating: Continuous Ambient Temperature: 0 to 40°C
* Enclosure: Totally enclosed, self cooled ¢ Mounting: Flange method
Withstand Voltage: 1500 VAC per 1 min

Ambient Humidity: 20% to 80% (with no
condensation)

Insulation Resistance: 500 VDC, 10 MQ
min.

* Excitation: Permanent magnet

¢ Insulation Class: Class B

¢ Drive Method: Direct drive

¢ Vibration Class: 15 um or below

Table 2.5 SGMP Servomotor (1.5 kW) Ratings and Specifications

Servomotor Model: SGMP- 15A
Rated Output * kW (HP) 1.5 (2.0)
Rated Torque * N-m 4.77
Ib-in 422
Instantaneous 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 * r/min 3000
Instantaneous Max. Speed * r/min 4500
Torque Constant * N-m/A (rms) 0.687
Ib-in/A (rms) 6.08
Moment of Inertia [Jy] kg-m%ﬂo-4 4.03
ozin-s2x1i0-3 3.57
Rated Power Rate * kW/s 56.6
Rated Angular Acceleration * rad/s?2 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.

Note These characteristics are for a Servomotor with a 300 x 300 x 12 mm (9.84 x 9.84 x 0.24 in.)
W x H x D heat sink attached for cooling.

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-m2xHlo-4 0.875
Holding Moment
Brake, of Inertia | 0zin'sEx10-3 12.4
90 VDC
Static N-m 7.45
Friction (ozin) (1055)
Torque

B SGMP Servomotor (1.5 kW) Torque Motor Speed Characteristics

SGMP-15A
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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- (1500 r/min) 05A 09A 13A 20A 30A 44A 55A T5A 1AA 1EA
Servomotor SGMG- (1000 r/min) | 03A | 06A | 12A | 20A | 30A | 44A | 60A | — — —

09A
SGMS- — 10A 15A 20A 30A 40A — — — —
50A
SGMD- — — — — 22A 32A — — — —
40A
SGMP- 04A 08A 15A — — — — — — —
Basic | Power | Main Circuit™ Three-phase, 200 to 230 VAC " 12 %, 50/60 Hz
Specifi- | Sup-
cations | ply Control Circuit *! Single-phase, 200 to 230 VAC *1e %, 50/60 Hz
Control Method Three-phase, full-wave rectification IGBT-PWM (sine-wave driven)
Feedback Incremental encoder, absolute encoder

Condi- | Operating Temp.2/ 0 to 55°C/-20 to 85°C
tions | Storage Temp. *2

Ambient/Storage Hu- | 90% RH or less (with no condensation)

midity
Vibration, Shock Re- | 4.9 m/s2/19.6 m/s2
sistance (16.08 ft/s2/64.30 ft/s?)
Configuration Base mounted (duct ventilation with optional specification)
Approx. mass [kg (Ib)] 4 (8.82) 5 (11.0) 8 15 (33.1) 23 (50.7)
(17.6)
Refer- | Operation Specifications Positioning by serial commands
ence Reference Input MECHATROLINK communication, 4 Mbps, 2 ms cycle
Method Serial Commands: Operation, movement (positions/speeds), interpolation, syn-
chronization, parameter reads, parameter writes, and monitor
outputs
Position 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).
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Ratings and Characteristics

2.6.1 Ratings and Specifications

SERVOPACK SGDB-

05 | 10 | 15 | 20 | 30 [ 50 [ 60 | 75 | 1A | 1E

Monitoring

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

I/0 Sig- | Sequence Inputs
nals

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

Sequence Outputs

Break interlock (BK) and Servo alarm (ALM)

Built-in | Dynamic 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 Specifications

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 50AN 60AN
Series SGDB-
Appli- | Model SGMG- | 03AC] | 06A] | 09A[] | 12A] | 20A] | 30A] 44A[B 60ALB
cable B B B B B B
Servo- | Motor 0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
motor | Capacity (kW)
Rated/Max. 1000/2000 r/min
Motor Speed
Applicable Standard: Incremental encoder at 8192 P/R
Encoder
Allowable 36.2 69.5 103 159 230 338 445 625
Load Inertia* | (513) | (984) | (1459) | (2252) | (3257) | (4786) (6302) (8851)
(kg'm2x10-4))
(oz-in-s2 x1073)l

Continuous Output 3.0 5.7 7.6 11.6 18.5 24.8 32.9 46.9
Current A (rms)
Maximum Output 7.3 13.9 16.6 28 42 56 84 110

Current A (rms)

SGMG SERVOPACK Model 05AN | 10AN | 15AN [ 20AN | 30AN | 50AN | 60AN | 75AN | 1AAN | 1EAN
Series SGDB-

Appli- | Model SGMG- | 05AC] | 09A[] | 13A00 | 20A] | 30A0 | 44A] | 55A00 | 75A0 | 1AA- | 1EA]
cable A A A A A A A A LA
Servo- | Motor 0.45 0.85 1.3 1.8 2.9 4.4 5.5 7.5 11 15
motor | Capacity (kW)
Rated/Max. 1500/3000 r/min 1500/2000 r/min
Motor Speed
Applicable Standard: Incremental encoder at 8192 P/R
Encoder
Allowable 36.2 69.5 103 159 230 338 445 625 1405 1575
Load Inertia* | (513) | (984) | (1459) | (2252) | (3257) | (4786) | (6302) | (8851) | (19896) | (22304)
Ju
(kg'm2x10-4)
(oz:in-s2 x1073)l

Continuous Output 3.8 7.1 10.7 16.7 23.8 32.8 42.1 54.7 58.6 78.6
Current A (rms)
Maximum Output 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 50AN
Series SGDB-
Appli- | Model SGMD- 22A0A 32A0A 40A0A
cable | Motor 22 3.2 4.0
Servo- | Capacity (kW)
motor | Rated/Max. 2000/3000 r/min
Motor Speed
Applicable Standard: Absolute encoder at 1024 P/R
Encoder
Allowable 255 343 431
Load Inertia* (3611) (4857) (6103)
Ju
(kg'm2x10~4))
(oz-in-s2 x1073)l
Continuous Output 15.7 20.9 22.8
Current A (rms)
Maximum Output 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

SERVOPACK Model SGDB- 10AN 15AN 20AN 30AN 50AN
Appli- [ Model SGMS- 10ATJA 15A0A 20AJA 30AJA 40AJA 50ACJA
cable  ['motor Capacity 1.0 1.5 2.0 3.0 4.0 5.0
Servo- (kW)
motor

Rated/Max. Motor 3000/4500 r/min

Speed

Applicable Encoder Standard: Incremental encoder at 4096 P/R

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

Inertia* J_ (123)

(kg-m2x10-4))

(0z:in-s2x1073)l
Continuous Output Current 5.7 9.5 12.4 18.8 24.3 28.2
A (rms)
Maximum Output Current A 17 28 42 56 77 84
(rms)

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

Rated/Max. Motor 3000/4500 r/min

Speed

Applicable Encoder

Standard: Incremental encoder at 2048 P/R

Allowable Load 20.2
Inertia* J_ (286)
(kg-m2x10~4)
(0z:in-s2x10-3)
Continuous Output Current 7.5
A (rms)
Maximum Output 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 Noise Filter® | OFF Contactor
Model SERVOPACK Supply (Reference
*1 (kVA) Capacity™ (A) Filter
Structure)
SGDB-05AN | SGMG-03AIB 0.65 5 (Applicable) LF-310 (10 A) HI-15E5 (30 A)
SGMG-05AJA 1.1 e
SGMP-04A ’
SGM-04A
SGDB-10AN SGMG-06A[B 1.5 8 LF-315 (15 A)
SGMG-09A[JA 2.0
SGMG-09A[B
SGMS-10AJA
SGMP-08A
SGM-08A
SGDB-15AN SGMG-13AJA 2.5 10
SGMG-12A[B
SGMS-15AJA
SGMP-15A
SGDB-20AN | SGMG-20AJA 4.0 12 (Not applicable) [ LF-320 (20 A) HI-18E (35 A)
SGMG-20A[B
SGMS-20A0A ggé
SGDB-30AN SGMG-30AJA 5.0 18 LF-330 (30 A)
SGMG-30A[B
SGMS-30AJA
SGMD-22A[JA
SGDB-50AN SGMD-32A[JA 7.0 24 LF-340 (40 A)
SGMG-44A[JA
SGMG-44A[B
SGMS-40A[JA
SGMD-40A[JA 7.5 28 HI-25E (50 A)
SGMS-50AJA
SGDB-60AN SGMG-55AJA 12.5 32 LF-350 (50 A)
SGMG-60AJA
SGDB-75AN [ SGMG-75A 15.0 41 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 80 FN258-100 HI-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 Corp. noise fil-

ters are available from Yaskawa Control Co,.
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Servodrive Characteristics

This chapter provides information on the characteristics of SERVOPACKS

3.1 Overload Characteristics ...................
3.2 Starting and Stopping Time .................
3.3 Allowable Repeatability ....................
3.3.1 Allowable Repeatability as Limited by the
Servomotor ......... ..
3.4 Large-amplitude Frequency Characteristics . . .
3.5 Mechanical Characteristics .................
3.5.1 Mechanical Strength .........................

3.5.2 Allowable Radial and ThrustLoad ..............
3.5.3 Mechanical Tolerances .......................
3.5.4 Direction of Motor Rotation ....................
3.5.5 ImpactResistance ............. ... ... ...
3.5.6 Vibration Resistance .........................
3.5.7 VibrationClass ............... ... ... L.
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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

Operating time (s) 100

Rated Approx Rated current + Maximum current Maximum

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.

Nely +J1)
Kt - Ig(a—PB)

Nl + J2)
K- Iy + p)™]

Starting time: tr = 104.7 X [ms]

Stopping time: ¢ = 104.7 X

Nr: Rated motor speed (r/min)

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

Ji:  Load converted to shaft moment of inertia (kg/m?2)...(GD? /4)

Tpm: Maximum instantaneous motor torque obtained in combination with SERVOPACK (N-m)
Tr: 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)

Motor torque

Time

——
]
h
TLi
Tpum.

——r—
v

Motor speed Time

A

Figure 3.2 Motor Torque — Motor Speed Timing Chart



Servodrive 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 Allowable 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 on symbols.).

Bl 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.

7> IP2(II’+Z‘]¢)+1LZIS

()
IR?
Ir: Motor rated current (A)
a = Ip/Ig: Acceleration/deceleration current coefficient
[Ip: Acceleration/deceleration current (acceleration/deceleration current o times larger than mo-
tor rated current) (A)]
B = I /Ir: Load current coefficient

[1z: Current equivalent to load 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.

4 ~
@ 8
fl *» I
Motor current L =R L Time
|
L tr | s i K {
(LA
L | T |
[ 1 " 1 ]
| I i
T .
o 1
| P2 | |
| | .
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 n, then n can be found using the equation given below.

— TR —_ A2 3 7 H
n = 286.5 X Nol + JL)(l/a B?/a) [times per minute]
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3.3 Allowable Repeatability

I, =81
_.1<_
L=als

= —— —]— -

Motor current ’

—1 Time

Iy

l [
| |
|
| {
i ¢ _ |
' l
| P!
| B
Time

Figure 3.4 Motor Current - Motor Speed Timing Chart

Motor speed

H With Motor Constantly Cycling through Acceleration, Idling, and
Deceleration without Stopping .
3

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

below.

— TR _ A2 . .
n = 286.5 X NolTw ¥ 77 (1/a — B*/a) ltimes per minute]

~ ~
- q”L —
[}
T N:. :
Motor current I T t w  Time
| I e ’ I
| roT ‘
| | J___ |
| | | 1
[ | |
l . ! |
? | 2 | |
Motor speed

| Time

Figure 3.5 Motor 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.

N = 1.52 x ﬁc[r/min]

VARVARVES
SN L
VARVARVAS

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 Load

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

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

tor operation.

Table 3.1 Allowable 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(Ib]
SGMG-05ACIA 490 (110) 98 (22) 58 (2.28)
-09ACJA 490 (110) 98 (22)
-13ACJA 686 (154) 343 (77)
-20AJA 1176 (265) 490 (110) 79 (3.11)
-30ATJA 1470 (331) 490 (110)
-44A00A 1470 (331) 490 (110)
-55ACJA 1764 (397) 588 (132) 113 (44.49)
-75AC0A 1764 (397) 588 (132)
-1AACJA 1764 (397) 588 (132) 116 (4.57)
-1EACIA 4998 (1125) 2156 (485)
SGMG-03AB 490 (110) 98 (22) 58 (2.28)
-06ACIB 490 (110) 98 (22)
-09ACB 686 (154) 343 (77)
-12ACB 1176 (265) 490 (110) 79 (3.11)
-20ACIB 1470 (331) 490 (110) -2
-30ACIB 1470 (331) 490 (110)
-44AC1B 1764 (397) 588 (132) 113 (44.49)
-60AIB 1764 (397) 588 (132)
SGMS-10A 686 (154) 196 (44) 45 (1.77)
-15A 686 (154) 196 (44)
-20A 686 (154) 196 (44)
-30A 980 (221) 392 (88) 63 (2.48)
-44A 1176 (265) 392 (88)
-50A 1176 (265) 392 (88)
SGMD-22A 1176 (265) 490 (110) 55 (2.17)
-32A 1176 (265) 490 (110)
-40A 1176 (265) 490 (110) 65 (2.56)
SGMP-15A 490 (110) 147 (33) 35 (1.38)

3-7




Servodrive Characteristics

3.5.5 Impact Resistance

Note Radial and thrustload limit value are the sum of the loads generated by the motor
torque 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.I.R.) Reference Diagram
Perpendicularity between the flange 0.04 mm
face and output shaft @ (0.0016 in) |‘9 ®
Mating concentricity of flange O.D. 0.04 mm -7
(0.0016 in) !I
®
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/s2 (50 G)
® Number of Impacts: 2

(SGMP-15A)

® Impact Acceleration: 98 m/s2 (10 G)
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3.5 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.

[

I T
J Horizontal shaft

Vertical

Figure 3.8 Impact Measurement

3.5.6 Vibration Resistance

The Servomotor will withstand a vibration acceleration of 24.5 m/s2 (2.5 G) in the vertical, trans-
verse, and longitudinal directions (See Fig. 3.9) when the axis of the Servomotor is mounted hor-

izontally.

Longitudinal
-

Vertical 1

Horizontal shaft

Transverse

Figure 3.9 Vibration Resistance Measurement

3.5.7 Vibration Class

The vibration class of the AC Servomotor is 15 wm or below at the rated speed (See Fig. 3.10).

Vibration measurement

position ~a
T—1

I

Figure 3.10 Vibration Measurement

SGML] 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 ............... 4 -3
4.1.1 0.5kWto 1.5 kW Servodrives ................. 4-3
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4.1 Internal Connection Diagram

4.1 Internal Connection Diagram

4.1.1 0.5 kW to 1.5 kW Servodrives
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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 to 230 VAC*‘5 ®,
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4.1 Internal Connection Diagram

4.1.3 5.0 kW Servodrive
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(Analog monitor output)

45

(For test)




Configuration and Connections

4.1.4 6.0 kW to 15.0 kW Servodrives

Three-phase 200 to 230 VAC*,%.,

4.1.4 6.0 kW to 15.0 kW Servodrives

Regenerative resistor (optional)

=
o

T

P1 B
50/60 Hz, - - - -
( ) [ ] THST _FANT
. JPET,
é)é )5 ) ¢F’ RY1 (06 :
i DB l Fut ER‘%H ! g PM1/PM2. PMa |
! . S
Line filter 1 i i D1 +12V
. ! .I
= iMC |g BA1 BA3 I —04:\—
_: 2 T : + 1 :J:+: % C10 =73
R =
B2 % ! I w)
pod T Who
BAZ [O706C5 Ny 5 TR 1 SCR1
]
] N
I 54 :
L o Base driver and overcurrent
Voltage rotection isolator
detection isolator
lat
ﬁl \ : | )
L : curert | 2CN
l ~]t T oere o
I I T N conversion"“""is v ASIC
T _L T - —t12V ( (PWM control, etc.) —‘_;
E—J PG5V
= Voltage }M . GD /2'
e 3 4CN
Rover gzgsry Optional circuit ! S5V i
OFF ON MG + board (unmounted) ,L P ” ol ﬁ
[%" [ oV B CPU
MC Srge i ! (Position an_d speed 1CN
S suppressor | [ Station address selection) calculation etc.)
ity - =
Open circuit with l i Ar;z:]vg;::ge :@f T F’WBI/O
SRy) ‘ : ! I
[Tl NN e ol V- S S

(Analog monitor output)

(For test)
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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,S, T . Three-phase 200 to 230 VAC %, 50/60 Hz
terminal -15
U, V, W Motor terminal Connects to the Servomotor.
Control ly input .
It ontrol power supply Inpu Single-phase 200 to 230 VAC 10 %, 50/60 Hz
terminal -15
D x2 Ground terminal Connects to ground (for grounding the power supply and Servomotor).
PB Regenerative resistor unit SERVOPACK with 5 kW or less capacity (external connection is usually not
’ terminal needed.)
R ti ist it . . .
P1,B ege'nera fve resistor um SERVOPACKS with 6 kW or higher capacity
terminal
N Main circuit negative terminal | External connection is usually 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 I/O Signal Receptacles

Specifications for Applicable Receptacle Model
SERVOPACK Connector Solder Case Manufacturer
10226-52A2JL 10126-3000VE 10326-52A0-008 SUMITOMO 3M Co., Ltd.

(Product of SUMITOMO 3M Co.,
Ltd.), 26 pin right angle

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.), Ltd.
20 pin right angle

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

Applicable Receptacle Model

SERVOPACK Connector

Solder

Case

Manufacturer

MR-8RMD?2 (Product of Honda | MR-8F
Tsushin Industry Co., Ltd.), 8-pin
right angle

MR-8L

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

4.4 Connecting an Incremental Encoder

4.4.1 Typical Example

Three-phase 200 to 230 VAC
+11g %, 50/60 Hz

RLSLT
imoce T S4T4

;Ig E)'E’ Noise filter eliminates external noise.
oise filter

N Alarm processing
g":viv”efisfagitly For power supply OPEN/CLOSED
OFF o—o0 <§— Attach a surge suppressor to the
c iMC 1Ry SUP magnetic contactor and relays.
M - -
R
S
T SERVOPACK
Must be gro L SGDB-LCICN
r |
(Less than 100 Q) t
Servomotor
= - P1
egenerative ) U
| 6.0 kW min. v A
= B B
slp [4cN] W
From previous MECHATROLINK station { G D
SH T3 \ [ [
{ é Terminal Must be groynded.
* ]
To next MECHATROLINK station B Sﬁ 5 register (Less than 100 ©)
_B_, 1200 Incremental
) e "—ﬂ—
End of last station _,.(.5__1_ 2CN| [ L 3@ encoder
+24V +24V 3 3kQ _ Correctly terminate the end of the shielded cable.
External latch signal 10 [7mA ===I:F> External latch signal
Zero point return deceleration LS 9 ,i:: = :

=k=# Zero point return deceleration LS
=T
8 iZKfV Reverse drive prohibited

7 ¥=ki—# Forward drive prohibited

Reverse drive prohibited when N-LS is open

Forward drive prohibited when P-LS is open

30 VDC
50 mA max.
+24vV 1Ry ALM|3 _
3 m —5G) -
1Ry turns OFF with Servo alarm P ALM-SCL4 - = Servoalarm |
ov
) 2Ry BK] 1 -
2Ry turns OFF with Servo ready > = Brake interlock
BK-SG

Output capacity (Note 1)

Maximum operating voltage: 30 VDC
1 Maximum operating current: 50 mA

FG

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

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

3. The 24 VDC power supply (I/O 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.

5. SERVOPACK model SGDB-60 to -1E require a regenerative resistor (externally mounted option).
Figure 4.1 Example: SGDB-[J[J[JN SERVOPACK Connection to Motor and
Peripheral Device
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Configuration and Connections

4.4.2 1CN I/O Connector Terminals

4.4.2 1CN 1I/O Connector Terminals

B Terminal Layout

Table 4.5 1CN Terminal Layout
2 4 6 8 10 12
SG-BK SG-ALM +24 V IN N-OT EXT -
Signal ground Signal ground /O power Reverse drive External latch _
for brake out for servo alarm supply input prohibited input signal input
1 3 5 7 9 1 13
/BK ALM - P-OT DEC - -
Brake interlock Servo alarm Forward drive Zero point return de-
signal output output prohibited input celeration LS input
15 17 19 21 23 25
14 16 18 20 22 24 26
- - - - - - FG
_ _ _ _ _ Frame
ground

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

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




4.4 Connecting an Incremental Encoder

B 1/O Signal Connections and External Signal Processing

Forward drive prohibited
Forward overtravel OFF
at overtravel.

Reverse drive prohibited
( Reverse overtravel OFF
at overtravel.

+24V

ov

Zero point return deceleration LS

(ON when above LS)

External latch LS (signal)
(ON when latched)

Alarm output
(OFF with alarm)

Brake interlock output
(ON with servo ready)

—* Zero point return deceleration LS ON

—= External latch signal ON

SERVOPACK
(SGDB-LJCICIN)
|
6 3.3kQ
I oo por | ] Q[F3=
P-LS 7 Approx. 7 mA
not | [ olk¥=
N-LS 8
e | =
DEC-LS 9
B | =
EXT-LS 10
ALM ALM
T ALM-SG 3 i _;‘
oV 4I
— BK-sG ] 5
2
I
I

-
{ <«— Servo alarm

i
<_'£ <— Brake interlock

||}—1 3

—= Forward drive prohibited [

— Reverse drive prohibited

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

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

Figure 4.2

1CN I/O Signal Connection and External Signal Processing

FG




Configuration and Connections

4.4.2 1CN I/O Connector Terminals

B Input Signals and Their Application
Table 4.6 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
Forward drive prohibited normal operation and are OPEN when the limit switch is operated.
(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/O).
The user must provide the 24 VDC (50 mA min.) power supply.
The 12 V 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 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 latched when this signal is CLOSED.
M 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
24V power supply (see Figure 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).

24V
* Optocoupler

[]

=

J ~— 7mA
ov approx.

Figure 4.3 Input Circuit Configuration

—— - —0——

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.

DEC
High Low

—

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 us.

EXT High Low

500 us min.

Bl Output Signals and Their Application

Table 4.7 Output Signals

Signal 1CN pin No. Description
Name
ALM 34) Servo Alarm Turns OFF when an error is detected. Stays OFF until communica-
tion connection completes (CONNECT command) when the power
is ON.

See 5.4.2 “Error Detection Function” for further details.

BK 1(2) 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 VAC *12 %,

50/60 Hz
imccs T8, 54T

)= Noise filter eliminates external noise.
_|_—| Noise filter

Alarm processing

Main circuit QN

| power supply ——
OFf 1o 66 o Lan]

@ L
1MC <ar— For power supply OPEN/CLOSED

<¥— Attach a surge suppressor to the

iMC 1Ry SUP magnetic contactor and relays.
R
S
] T SGDB-0CCN
) " SERVOPACK
|
r
(Less than 100 Q) t
Servomotor
~QP1
Regenerativp §]
[ Redtor Uny | 50K mi v
4CN W
From previous { 2 ()
MECHATROLINK station I;ESH 3 — \\= | |
Skt er_mlna Must be groiinded
To next MECHATROLINK { GRS resistor :
. (Less than 100 Q.)
station S| 120Q
—R4
) FG []_QI— Absolute
End of last station ﬂ'&5—_|=_ L encoder
1CN
+24V +oay 1B Correctl;{ terminate the end
External latch signal 10 g }:.—g:# External Tatch sign éﬂ of the shielded cable.
Zero point return deceleration LS 9 }ZKF> Zero point return deceleratlon LS

Reverse drive prohibited when N-LS is open

*F’ Reverse drive prohlblted

Forward drive prohibited when P-LS is open

i}:‘:p» Forward drive prohlblted

30 VDC
50 mA max.
+24v 1Ry ALM|4 _
1Ry turns OFF with Servo alarm LM—-SGL4 % Eﬂ_ L <t+—Servoalarm |
ov o
2R BK |1 -
2Ry turns OFF with servo ready =t | +&— Brake interlock|
BK-SG
BAT 14 Output capacity (Note 1)
3.3 to 4.5 V backup battery Pls Maximum operating voltage: 30 VDC
BATO J Maximum operating current: 50 mA
26
Fer—1

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/O 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.
5. SERVOPACK model SGDB-60 to -1E require a regenerative

Figure 4.4 Example: SGDB-[][1JN SERVOPACK Connection to Motor and Periph-

eral Device

resistor (externally mounted option).



4.5 Connecting an Absolute Encoder

4.5.2 1CN I/O Connector Terminals

B Terminal Layout

Table 4.8 1CN Terminal Layout

2 4 6 8 10 12
BK-SG ALM-SG +24 V IN N-OT EXT -
Signal ground Signal ground /O power Reverse drive External latch _
for brake out for servo alarm supply input prohibited input signal input
1 3 5 7 9 1 13
BK ALM - P-OT DEC - -
Brake interlock Servo alarm Forward drive Zero point return de-
signal output output prohibited input celeration LS input
15 17 19 21 23 25
BAT 0 - - - - -

Battery 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 I/O Connector Terminals

B 1/O Signal Connections and External Signal Processing

SERVOPACK
(SGDB-CIOION)

+24V 6 3.3ka ﬁ -
Forward drive prohibited - . L
(Forward overt’:avel I 00 P-OT I -— :E_ —’l: : — Forward drive prohibited
OFF at overtravel) ov 7 2
P-LS Approx 7 mA

N-OT ) —_ —» Reverse drive prohibited
— . —

Reverse drive prohibited 0O

(Reverse overtravel N-LS 8 Y

OFF at overtravel) ﬁ

2 int retum deceleration LS X DEC 6 ﬂ — —* Zero point return deceleration LS ON
ero point return deceleration —o0

(ON when on LS) DEC-LS 9 v

J— EXT **a'i: —* Ext | latch signal ON
ernal latch signa
External latch LS o) -« g

O
(ON when latched) EXT-LS 1 v
+2ay  AM ALM © -
Al tput
(Oel‘:rlrpv(v)iktjhp:Iarm) I —e¢ ALM-SG 3 :[ i _;‘::{ <— Servo alarm
oV 4 T
BRK B
Brake interlock output L ~~ e BK -
(ON with Servo ready) e BK-SG 1 I _;‘<—£ -—B )
— «— rake interlock
> ;Z,_f_ I
BAT '
26
+ 14
3.3t0 4.5V Backup battery  _ -E I P[ i
15 -

BATO |

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

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

3. Signal input wire E represents twisted-pair wires.

Figure 4.5 1CN I/O Signal Connection and External Signal Processing
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4.5 Connecting an Absolute Encoder

B Input Signals and Their Application

Table 4.9 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

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 V 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 signal is CLOSED.

BAT 14 Backup battery + input This terminal connects to the backup battery used when power to
the absolute encoder is OFF.

BATO0 15 Backup battery — input
The voltage is 3.3 to 4.5 V. (The user must supply the battery.)

H Input Circuits

The input signals are the same as those for the incremental encoder (See 4.4.2 “ICN 1/O Connector

Terminals”™).

B Output Signals and Their Application

Table 4.10 Output Signals

Signal 1CN Pin No. Description
Name
ALM 34) 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 “Error Detection Function” for further details.

BK 1(2) Brake Interlock Output | Outputs the timing signal for the holding brake signal.




Configuration and Connections

4.6 Output Circuits

There are two output signals: Brake interlock and servo alarm. They use non-contract transistor cir-

cuits. The voltage and current specifications for these signals are as follows:

Applied Voltage (V max.) = 30V
Conduction Current (Ip) = 50 mA

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

as that used for the input circuits.

SERVOPACK

Output relay —e Transistor

Optocoupler

4

va

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

I
=

24v} L7¢_'VMax<\:‘[L % :);'_ =
|

Figure 4.6 Output Circuits

* Brake interlock
* Servo alarm



4.7 Connector Terminal Block Converter Unit for 1CN

4.7 Connector Terminal Block Converter Unit for 1CN

4.7.1 Application

Note

SGDB-[JOON
SERVOPACK

SERVOPACK
seos [

vt 5
o

¥ YASKAWA

1oN o

/ Cable

Connector Terminal Block

Converter Unit JUSP-TA26P

M3.5 screws |

i

@ OD

I

®®

Connects to 1CN

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”.)



Configuration and Connections

4.7.2 Connection Specifications

4.7.2 Connection Specifications

SGDB-[JCICIN SERVOPACK

Terminal Block Converter Unit

ICN
Signal Name Pin
no.
BK 1
BK-SG 2
ALM 3
ALM-SG 4
5
+24 VIN 6
P-OT 7
N-OT 8
DEC 9
EXT 10
11
12
13
(BAT) 14
(BATO) 15
16
17
18
19
20
21
22
23
24
25
FG 26

Note

Connecto Terminal
Pin No. No.
7 3 Al 1
S B 2
A2 3
: : PP B2 4
: : A3 5
B3 6
: : A4 7
: : B4 8
A5 9
: : B5 10
: : A6 11
B6 12
: : A7 13
: : B7 14
PP A8 15
: : B8 16
; ; P A9 17
B9 18
T p A10 19
; ; B10 20
A1 21
: : B11 22
; ; A12 23
B12 24
: : A13 25
; ; B13 26
Al4 27
: : B14 28
; ; A15 29
‘ ‘ B15 30
; ; A16 31
; ; B16 32
‘ ‘ A17 33
; ; B17 34
1 1 A18 35
— B18 36
S| A19 37
. _ _ _ B19 38
(ﬂe. Provided with the terminal block. A20 39
| 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)

. Terminal Block Converter Unit side
SERVOPACK side 40-pin connector

26-pin connector K ~
10126-6000EL FCN-367J040-AU

i 5 ~ J

500
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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 Batt 11
PG power PG (for zbwsc(:)
2 PGOV supply power 12 BAT+ lute encod-
ov supply er only) Battery (-)
3 PGOV \Y% 13 BAT. |(forabso-
PG inout lute encod-
4 PG5V PG 14 PC hasepC er only)
power PG p
supply PG input
+5V 5 | Pasv | BOUSC 15 PG phals Pl
+5p\F/) y PG input
6 PGsv 16 PA phase A
PG input 7 «DIR | Direction 17 «PA FF)’& Isr;pxt
8 PS | foraos: 18 pg | Cinput
or abso-
lute encod- PG input phase B
oront) e 1 PG nput
° *PS encoder Frame 19 «PB phase B
10 on) 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.
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4.8 2CN Encoder Connector Terminals

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 (Iengths) as required.

Table 4.12 Applicable Cables

Cable Incremental Encoder Absolute Encoder
Specifications (Yaskawa Drg. #B9400064) (Yaskawa Drg. #DP8409123)
Basic Compound KQVV-SW Compound KQVV-SW
Specifications

AWG22 x 3C, AWG26 x 4P AWG22 x 3C, AWG26 x 6P
Finished ¢7.5 mm (¢0.30 in) dia. $8.0 mm (¢0.31 in) dia.
Dimension
Internal
Structure and
Lead Colors
(DP8409123
standard.)
A1 Red A1 Red
Ay Black Ay Black
Az Green yellow Az Green yellow
Fy Blue/White blue Twisted pair B Blue/White blue Twisted pair
Fa Yellow/White yellow — Twisted pair B, Yellow/White yellow — Twisted pair
F3 Green/White green Twisted pair B3 Green/White green Twisted pair
F4 Orange/White orange ~ Twisted pair B4 Orange/White orange ~ Twisted pair
Bs Purple/White purple Twisted pair
Bg Gray/White gray Twisted pair
Yaskawa Standard lengths: 3 m (9.9 ft), 5 m (16.4 ft), 10 m (32.8 ft), 15 m (49.2 ft), 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 2CN Connection Method

4.8.3 2CN Connection Method

B Incremental Encoder

0.12 mm? (0.0002 in?)
Incremental encoder L 2cn SERVOPACK

11

PA

*PA

PB

19 *PB

PC

| *PC
PG5V
PGOV

(0.0005 in2)
Green, |
9 Yellow !
e 1 B9400064 cable

|
— represents twisted-pair wires.
I
J

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

H Absolute Encoder

0.12 mn'!2
Absolute encoder (0.0002in?) SERVOPACK

1 Blue !
2_White, bluey
. 3 Yellow

4 White, yellqw

1
'

B
oo
7’
/
*
(-]
)
—
@ 1

[\
|
—
=
o
-

*PA

*PB

!
6 White, gregn *PC

T
10 Purple 1
+ 3 PS
279 xps

TR DY SR SN S S I
l?(\’: L\Dl\")
o Ju U
ol Tl
o o
e} o

11 White purple
8 Red
7 Black /°

PGOV

0.3 mm2
(0.0005 in2) !

¢

|
I
|
|
!
i
|
13 White, gre\),
15 Orange i
T
i
t
1
!
|
i
)

i
14 white, orarjge f

.
1-15 IBATO 4.—' Battery

Green,
5 9 yellow

0.3 mm2 (0.0005 in2)

f P
* — represents twisted-pair wires.
I I
C J

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
%S S SH

Serial data Shield

4 5
FG
- . Frame
Termination resistor ground

6 7 8
*S S SH

Shield

Serial data

4.9.2 4CN Connection Method

Hl Host Controller and SERVOPACK Connection

———————————————————————

Pulse transformer

MECHATROLINK
I/F

,,,,,,,,,,,,,,,,,,,,,,,

Pulse transormer

é % MECHATROLINK I/F

SERVOPACK

Note IP represents twisted-pair wires and - - © represents a shield.

Hl Cables

Be sure to use the specified cables.

For more information on cables, refer to 9.3 Cables.
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4.9 4CN Connectors for MECHATROLINK Communications

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 €) and ground the shield to the frame ground at the host controller.

r 6] +S
T [
Pulse transformer L t P 7I S Pulse transormer
Lo 4 I *S
MECHATROLINK 4 R MECHATROLINK I/F
vF 120Q
L e 2 S
gl SH

Host controller ‘ SH
‘ FG
o o |68 No.i SERVOPACK (First axis)

Les
IP 7I S Pulse transformer
18

a MECHATROLINK
4h % g
1200
2l s

- No.2 SERVOPACK (Second axis)

)7
1L

Pulse transformer

MECHATROLINK
J % I/F

SERVOPACK (Last axis)

Note IP represents twisted-pair wires and - - ~ 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.

Hl Number of Stations

Up to 15 stations max. can be connected.

Hl Cable Length

The total cable length must be 50 m or less.
(The total cable length between each station from the 1st to the last must be 50 m or less.)

Bl Cable Length between Stations

The length or the cable between stations must be 0.3 m or more.
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This chapter describes how to use the Servodrives.

5.1 Turning Power ON/OFF .................... 5-3
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5.1 Turning Power ON/OFF

5.1 Turning Power ON/OFF

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

Three-phasel}EOOl]ol?SOD/ACU1105 %

50/60 Hz N
R& SJ, TJ, SERVOPACK
1MCCB ) ——) SGDB-CIIAN
U A
v B
FIL we—p
I ; Fa®
= t @
1MC
IR
| S 1CN
T
(For servo alarm display) ! 3 5Ry

sRy  1PL A S 000 PR
o o O " 24VD

Main circuitl Main circuit power ALM-SG 4 1D
power supply Iy ON
OFF supply O

1MC @FC
o [T

0—0
iIMC5Ry 1SUP

1MCCB: Circuit breaker (for the inverter)

FIL: Noise filter

1MG:  Contactor

5Ry: Relay

1PL: Patrol lighter

1SUP:  Surge suppressor CR505008A (Okaya Electric Industries Co., Ltd.)
1D: Flywheel diode (To prevent spikes in 5Ry)

Figure 5.1 Example of Power ON/OFF Sequence

IMPORTANT

o

. 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
received.

. It takes up to approx. two seconds to initialize settings in the SERVOPACK when the control power is

turned 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

seconds 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 Servomotor by SV_ON/SV_OFF commands rather than turning 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 remains in the SERVOPACK even after pow-
er is turned OFF. Make sure the charge lamp is unlit first before starting an inspection.
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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
set to 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 is 1/1, the motor will move one reference unit per pulse input.
Setting the Electronic Gear Ratio (B/A)

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

The reference unit is the minimum unit of position data for moving the load, e.g., 0.01 mm, 0.1°,

or 0.01 inches.

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

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 Ball screw P
1 revoluti%
P: Pitch
360° Disc table 360°
@revolution
nD Belt and pulley s
1 revolution
volution ()lp ()

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

B Motor Shaft and Load Shaft Revolution Speed

The motor shaft and load shaft speeds form the gear ratio for the mechanical system. If the me-
chanical system is structured so that load shaft makes “I” revolutions when the motor shaft makes

“m” revolutions, the gear ratio for the motor shaft and the load shaft is m/l, as shown below.

Motor shaft speed: m (revolutions)
Load shaft speed: I (revolutions)

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

- Cn-001C
Cn-001D 8:_8822 Cn-0023
Differ- Feed-forward m Primary m Cn-001B
Cn-001F lentiation gain @ lag filter 3
MECHATROLINK to 0021 Cn-0024 SGMD t
POSING Command —\ B + Cn-001A ervomotor
Accel/ |~ ]L—EJ_I Error ° Current loo
decel -4 counter P
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 it to speed refer-
ence in order 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 Setup Procedure

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 12.1.3 Replacing 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,
5 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 communication (encoder power
ON). Then leave the SERVOPACK turned ON for at least thirty minutes to sufficiently
charge the backup capacitor.

2. Resetting Data
¢ 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)

— 1

=

¢ Short the R and S 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 MQ2 or more.)

. Restore the normal wiring.

. Turn 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 “00” is transferred by MECHATROLINK 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 to 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

Table. 5.2 shows the error detection function in the SERVOPACK. Alarm details can be checked

5.4.2 Error Detection Function

by MECHATROLINK communication and SVALM output.

Table 5.2 Error Detection Function

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

100 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.

4] OFF Overvoltage DC voltage is abnormal in the main circuit.
Undervoltage detection

51 OFF Overspeed detection Motor speed exceeded the maximum speed.

70] OFF Overload ¢ The load torque for the motor and SERVOPACK was ex-
Heat sink overheating ceeded.
detection e SERVOPACK heat sink overheated.

B[] OFF Hardware error The hardware circuit is abnormal.

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

8] OFF Encoder alarm Absolute encoder alarm.

9] 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.

E[] OFF Communication error A synchronization error or communications error.

FJ OFF Power supply line not * One phase of the main circuit power supply not connected.
connected e Power loss occurred during operation.
Instantaneous power loss
error

99 ON No alarm -

ON: Output transistor is ON

OFF:

Output transistor is OFF
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5.5 Indications

5.4.3 Servo Alarm Output (ALM, ALM-SG)

The power drive circuit in 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 Table 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 MECHATRO-
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.
® During 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 inertia (Jas). 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-[JJAN SERVOPACK

Three-phase AC
200 to 230 V

®s<c

Regenerative Resistor Unit

Figure 5.3 Regenerative Resistor Unit Connection Diagram

Bl Applicable Regenerative Resistor Units

SERVOPACK Model Applicable Regenerative | g o0 ative Resistor (Q)
Resistor Unit
SGDB-60AN JUSP-RA04 6.25
SGDB-75AN
SGDB-1AAN JUSP-RA05 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-RAO04: 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 Servomotor regeneration power (average) at this time is 180 W for the
JUSP-RA04 and 350 W for the JUSP-RAOS. Review servo system 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
___/_—_\.spe_ed_q;__/_‘ W
0
0.2s 02s

0.2s 02s

25s

5.6.4 High Voltage Lines

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

The power supply voltage of the SGDB SERVOPACK is three-phase 200 V 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

400 or 440 VAC

Secondary side voltage
— 200VAC

Select a power transformer capacity using the table below.

SERVOPACK Model | POWer gz‘;ﬂészgf:&‘(g;j SGDB
SGDB-05AN 11
SGDB-10AN 2.0
SGDB-15AN 25
SGDB-20AN 40
SGDB-30AN 5.0
SGDB-50AN 75
SGDB-60AN 125
SGDB-75AN 155
SGDB-1AAN 19.0
SGDB-1EAN 30.0

*  Value with a rated load
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5.7 Application Precautions

5.7 Application Precautions

5.7.1 Noise Control

B 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.

B Grounding
Noise filter
- - - - - - - - - - - -/ Servomotor
l * [}
200 VAC it v I
oAF i s SGDB v o M
i SERVOPACK N
s Jud i (FG
3.5 mm2 ;L’; -
(0.005 in?) .
min. (Casing) 20N L [ ‘i @
1]
Y 7
Y 10N 40N ¢ QFa__ ]
+
3.5 mm2
in2
* Operation relay sequence (Ol.005 in%)
¢ I O, 4 .. * Signal generator circuit min. 4
(provided by user)
1 1
-
A 1
1 )
1 J
| ] 3.5 mm?2
I p | AR (0.005 in?)
H min.
' 2 mm?2 (0.003 in?) "
(Casing) . min. l
! (See 2. (Casing) '
3.5 mm?2 (0.005 in2) min. wire thickness
N . - _ . _ (Casing) e

3.5 mm2 (0.005 in2) min. (Ground plate)

= Ground: Ground to one point 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?2 (0.005 in2) 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

B Correct Grounding

Motor Frame Grounding

If the Servomotor is grounded via the equipment frame, switching noise current (Cf dv/dt) 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 ground terminal.

SERVOPACK SG 0V

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 one point only.

Using a Noise Filter

Use an inhibit-type noise filter to block noise from the power supply line. Table 5.3 lists recom-
mended noise filters for each SERVOPACK. Also install a noise filter on the power supply line

for peripheral equipment if needed.

IMPORTANT

Always observe the installation and wiring instructions shown in Figs. 5.5 t0 5.8. Incorrect use of a noise filter
reduces its benefits.

Table 5.3 Noise Filters

; ; Recommended Noise Filter*
SERVOPACK Model Noise Filter ——
Connection Model Specifications
0.5 kW | SGDB-05AN LF-310 Three-phase 200 VAC, 10 A
1.0 kW | SGDB-10AN LF-315 Three-phase 200 VAC, 15 A
(Correct)
1.5 kW | SGDB-15AN
2.0 kW | SGDB-20AN II LF-320 Three-phase 200 VAC, 20 A
3.0 kW [ SGDB-30AN LF-330 Three-phase 200 VAC, 30 A
5.0 kW | SGDB-50AN LF-340 Three-phase 200 VAC, 40 A
(Incorrect)
6.0 kW | SGDB-60AN LF-350 Three-phase 200 VAC, 50 A
7.5 kW | SGDB-75AN % LF-360 Three-phase 200 VAC, 60 A
11.0 kW [ SGDB-1AAN LF-380K Three-phase 200 VAC, 80 A
15.0 kW [ SGDB-1EAN FN258-100 Three-phase 200 VAC, 100 A

*  These noise filters 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 Precautions

® Separate input lines from output lines. Do not run input and output lines in the same duct or
bundle them together.

Noise[—¢
filter E =
BOX
i
Noise| > Noise
_[ filter I filter
|
N\ /
Separate circuits.
Incorrect Correct
Figure 5.5

® Separate 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.

Noise
filter
A The ground
4T )
= wire may be
run close to
input lines.
i
BOX BOX
Incorrect Correct
Figure 5.6
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5.7.2 Power Supply Line Protection

® Connect the noise filter ground wire directly to the junction box or the ground plate.

filter filter

>

_

f

. Thick /]
Shielded . and short
ground wire
B:c:;;( BOX
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 unit first, and then
ground these wires.

Lj - Noise|

I
!
r_J

= Ground

@
o
x

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 (MCCB) or fuse for each SERVOPACK (see
table 5.4). A fast-operating fuse cannot be used because the SERVOPACK power supply is a ca-

pacitor input type, and a fast-operating fuses may blow out when power is turned ON.

Molded-case circuit breaker

i
n

AN



5.7 Application Precautions

Table 5.4 MCCB or Fuse for the Power Capacity

SERVOPACK Model Power CI:DaA‘?EI:x \;::): 1SERVO- Currentofa;:zas:i:tzo‘ '))fzr MCCB
SGDB-05AN 1.1 5
SGDB-10AN 2.0 8
SGDB-15AN 2.5 10
SGDB-20AN 4.0 12
SGDB-30AN 5.0 18
SGDB-50AN 7.5 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. Operating 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 (x10 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.

Table 5.5 Servo ON Command and Main Circuit Power Supply Timing

Motor Stopped

Servo ON Command Timing Main Circuit Power Supply Timing
ON
Servo OFF Main Power I OFF

[——— 0to35ms

SV ON SV OFF
| ! suppl
command l Servo ON l pply 55 t0 75 ms

BK signal o
l Brake OFF I Brake ON BK signal
- E
~] OFF

(Drive ON)
OFF ON (Drive ON) ON
tg: Brake Time (set from 0 to 50 ms in Cn-0012) tg: Brake Time (set from 0 to 50 ms in Cn-0012)
Motor Running | Timing with the Servo OFF, main power OFF, and an alarm
Servo OFF

* Servo OFF (SV_OFF command)

e Alarm occurs

* Main power supply OFF

e Drive ON
 BK signal
Speed r/min
* Motor rotation speed
Cn-0015
speed r/min

Servo ON | |

Normal I Alarm

ON

-/ OFF

OFF

ON I

/l_ When this time exceeds

Cn-0016 x 10 ms, the BK sig-

|

' nal turn OFF regardless of the
| | motor speed.

l

|

0

Note 1. The setting value of Cn-0015 must be smaller than the number of motor rotation.

2. If the main circuit or the Servo is turned OFF due to an emergency stop or such during the motor runs, be
sure to send the HOLD command before turning OFF the main circuit or Servo.

5-18




5.9 Adjustments

5.9 Adjustments

5.9.1 Servo System Adjustments

Once 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.

Speed  Speed pattern Motor

MECHATROLINK
command + + +
D_ Error "'I_'ﬂ"‘“ Speed Ky Current [—am Power—M——-@
. - — | control _ | control con-
Time counter section Ti section verter :
I
l_— Current loop E
[}
Position loop Speed loop @

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 response. 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 Constants

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

Bl 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

> S S
T’=2'3x27t><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 occur that increases the pitch of the vibrating
noise. This vibration can sometimes be overcome by increasing the torque reference filter time
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.
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5.9 Adjustments

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.

Position loop gain Kp is calculated as shown below.

K=V
K, (1/s): Position loop gain
Vs (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 or 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 unless 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-
just finely the position and speed loop gain as well as the integration time constant.

Monitoring

The MECHATROLINK communication monitoring function can be used to read various moni-
tors, display the monitor status at the host controller, and make any necessary adjustments. If
monitoring cannot be made at the host controller, use the analog monitor. The analog monitor
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5.9.2 User Constants

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 via an 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.
o Connecting Monitoring Cables to an SGDB-[][J[JN SERVOPACK
Use a DE9404559 cable from the SCN connector for analog monitor output.

White Red
SERVOPAK 1) T
SGDB-10AN 5CN
PO /“/4/ \ \
ALARM ::/ \\
r. Black Black

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.

o Dimension Diagram of the Monitoring Cables (DE9404559)

Socket: DF11-4DS-2C*

Connector: DF11-2428SCF*

0 ] 3|4
7 S
= i 1 1K

[

i

+ 20 + 0.79
10000 {3937 0 * Manufactured by Hirose Electric Co., Ltd.
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5.9 Adjustments

e Cable Colors and Monitor Signals

Cable Color Signal Name Description
Red VTG-M Speed monitor
SGMG,SGMD .............. F2 V/£1000 1/min
SGMS, SGM,SGMP .......... F1 V/£1000 1/min
White TRQ-M Torque monitor
F2V/x100% torque
Black (2 wires) GND GND

5.9.3 Functions that Improve Response

The following functions are provided to improve response.

® 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.

B Mode Switching

Mode 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.

B 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
Cn-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 to ex-
cessive feed-forward control.
Make sure during adjustment that the position complete status (PSET) is not intermittent (re-
peatedly turning ON and OFF) and that the speed is not overshoot. Setting the amount of feed-
forward control too high will cause a intermittent positioning complete status (changing from

“1” to “0” and then to “1”) as well as speed overshooting.
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5.9.4 Guidelines for Setting the Load Inertia Ratio

H 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 set too 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
reference

Motor speed with bias control

Time

Positioning
complete
(PSET)

\
.
[
1
{
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 Inertia Ratio Position Loop Speed Loop Gain Speed Loop Integration
(GD?/GD?y,) Gain (Cn-001A) (Cn-0004) [0.1 HZ] Time Constant (Cn-0005)
(Cn-0003) [%] [0.01/s] [0.01ms]

1x (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 500 1000 to 4000

3x (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 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
(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) 1000 to 2000 100 to 200 5000 to 10000

3x (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 values specified, and increase the speed loop in-
tegration time constant.
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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 ............. ... ... ... ... 6 -2
6.1.2 Control Structure ............ ... ... .. ... 6-2
6.2 1SW Rotary Switch for MECHATROLINK Station
Address Settings ........... ... oL 6 -3
6.3 MECHATROLINK Command List ............ 6 -4
6.4 Special Descriptions . ...................... 6 -7
6.4.1 Option Field Specifications .................... 6-7
6.4.2 1/O Monitor Specifications ..................... 6-8
6.4.3 Monitor 1/2 Type Field Specifications ........... 6-9
6.4.4 CONFIG Specifications ....................... 6-10
6.4.5 ALM_RD Specifications . ...................... 6-10
6.4.6 ALM_CLR Specifications ..................... 6 -11
6.4.7 CONNECT Specifications ..................... 6 -11
6.4.8 INTERPOLATE Specifications ................. 6-12
6.4.9 LATCH (Interpolation Feed with Position Detection)
Specifications ............. ... .o 6-12
6.4.10 POSING Command Specifications ............ 6-13
6.4.11 INTERPOLATE Command Specifications ...... 6-13
6.4.12 ID_RD (ID Read) Specifications .............. 6-13
6.4.13 Unsupported Commands .................... 6-14
6.5 Power ON Sequence
(Communications Sequence) ............... 6-15
6.6 List of Alarm and WarningCodes ............ 6-18
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MECHATROLINK Communication

6.1.2 Control Structure

6.1 Specifications and Configuration

6.1.1 Specifications

Items 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 illustration shows control structure. Up to 15 axes can be connected.

Host
controller ; : M‘ _______
SERVOPACK SERVOPACK
Servomotor Servomotor
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6.2 1SW Rotary Switch for MECHATROLINK Station Address Settings

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-[LII[IN addresses.

Swi1 Station Address °
Not used (Do not set.) e

41H (Factory setting)
42H

43H

44H

45H Saos 1o
46H POWER

o A [0 sen

® SW
48H \

49H CHW‘}:N 2on
4AH 1SW
4BH
4CH
4DH
4EH

4FH

30N

N

®

MMO|O|W|>|O|®|(N|o(fO|h|[O®|IN|[=2]O

Note This switch setting is read only when power is turned ON.
To change settings, turn OFF the power and turn it ON again.

6-3



MECHATROLINK Communications

6.3 MECHATROLINK Command List

mands are shown in the following tables.

Table 6.1

MECHATROLINK Common Command Group

MECHATROLINK common commands, motion common commands, and servo standard com-

Code

Command

Function

Processing
Classification

Synchronization
Classification

Remarks

00

NOP

No Operation

01

PRM_RD

Read parameter

02

PRM_WR

Write parameter

03

ID_RD

Read ID

See note 1.

04

CONFIG

Set up devices

See note 1.

05

ALM_RD

Read alarm or warning

See note 1.

06

ALM_CLR

Clear alarm or warning

o] R~] Kol Rl =]l Rl 4

> > > > > > >

See note 1.

07

08

09

0A

0B

0C

oD

SYNC_SET

Start synchronous communication

>

OE

CONNECT

Establish connection

z

See note 1.

OF

DISCONNECT

Release connection

10

11

12

13

14

15

16

17

18

19

1A

1B

PPRM_RD

Read EEPROM user constants

1C

PPRM_WR

Write EEPROM user constants

1D

1E

1F




6.3 MECHATROLINK Command List

Table 6.2 MECHATROLINK Common Motion Command Group

Code Command Function Processing Synchronization Remarks
Classification Classification

20 POS_SET Set coordinates D A

21 BRK_ON Apply brake C A

22 BRK_OFF Release brake C A

23 SENS_ON Turn ON sensor C A

24 SENS_OFF Turn OFF sensor C A

25 HOLD Stop motion M A

26

27

28

29

2A

2B

2C

2D

2E

2F

30 SMON Status monitoring A

31 SV_ON Servo ON C A

32 SV_OFF Servo OFF C A

33

34 INTERPOLATE Interpolation feed M S See note 1.

35 POSING Positioning M See note 1.

36 FEED Manual feed M A See note 1.

37

38 LATCH Interpolation feeding with position M S See note 1.
detection

39 EX_POSING External input positioning M A See note 1.

3A ZRET Origin return M A See note 1.

3B

3C

3D

3E ADJ Adjusting X A See note 2.

3F SVCTRL General—purpose servo control X A(S) See note 2.

Note 1. Addition or change unique to SGDB-[JJCIN. (See Chapter 6.4.)
2. Not supported by SGDB-[J[J[IN.
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MECHATROLINK Communications

The following abbreviations are used for processing and synchronization classifications.

Processing Classifications Synchronization Classifications
N | Network command A | Asynchronous command
D | Data communication command | S | Synchronous command
C | Control command
M [ Motion command
X | Compound command
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6.4 Special Descriptions

6.4 Special Descriptions

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

6.4.1 Option Field Specifications

1 Command
2

3 ,

p Options
5

6

7

8

9

10

11

12

13 | Monitor 1/2 type
14

15

16 WDT

The third and fourth bytes of the reference data field for motion com-

mands are reserved for options used to add motion command functions

for each product.

Option fields are used in the SGDB-[ILI[IN for speed loop 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-LILICIN 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

Acceleration/deceleration filter type selection

Speed loop P/PI control switch

B Acceleration/Deceleration Filter Selection

D7

D6

D5

D4

D3 D2 D1 DO

03

6 -7

[

|

Acceleration/deceleration
filter type selection (0 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-[J[J[IN.

Type Acceleration/Deceleration Filter Type Related Parameters
0 Linear acceleration/deceleration (no filter) -
Exponential acceleration/deceleration Cn-002D, 002E
2 S-curve acceleration/deceleration (running | Cn-0026
average)

p—

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

IMPORTANT

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.

B Speed Loop P/PI Control Switching

D7 D6 D5 D4 D3 D2 D1 DO

04 0 0 0 0 0 0 0

|\Speed loop P/PI control

switching (1: P control)

® Speed Loop P Control Switching (D4)
The SGDB-LILILIN is has a function that switches the speed loop between PI and P control
in real time.

D4 Speed Loop Control
0 PI control (switches to P control via mode switch settings)

1 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 guarantee how the SERVOPACK will act.

6.4.2 1/0O 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.
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6.4.3 Monitor 1/2 Type Field Specifications

1 Command The monitor 1/2 type, the thirteenth 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
6 SGDB-[JCICIN.
! ® Appropriate commands for monitor 1/2 type
8 SMON, SV_ON, SV_OFF, INTERPOLATE, POSING, FEED,
9 LATCH, EX POSING, ZRET
10
11
12
13 | Monitor 1/2 type
14
15
16 WDT
The following table outlines the data (codes) and monitoring contests of monitor 1/2 type.
Name Code Description Units
POS 0 Position in the reference coordinate system 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
IPOS 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
TSPD A Final target reference speed Reference units/s
TRQ B Torque 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-JCICIN.
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

! ALM.RD ALMRD The ALM_RD_MODE at the fifth byte of ALM_RD
2 ALARM (read alarm/warning status) is the field used to select
8 STATUS objects that will be read, and it can be specified for
4 each product.

5 ALM_RD_MODE ALM_RD_MODE

6 The following are ALM_RD_MODE specifications
7 for the SGDB-[JJ[IN.

8

9

10 ALM_DATA

11

12

13

14

15
16 WDT RWDT

ALM_RD_MODE Description
0 Read current 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

The ALM_CLR_MODE at the fifth byte of ALM_CLR (clear

alarm/warning status) is the field used 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-LILICIN.

Description

1 ALM_CLR

2

3

4

5 ALM_CLR_ MODE

6

7

8

9

10

11

12

13

14

15

16 WDT
ALM_CLR_MODE

0

Clear current alarm/warning status

Clear alarm/warning status history

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

6.4.7 CONNECT Specifications

« COM_MODE

CONNECT (establish connection) is limited in the SGDB-J[JCIN

to the following items.

D7

D6

D5

D4 D3 D2 D1 Do

DTMOD SYNCMOD| EXMOD

1 CONNECT
2
3
4
5 VER
[6
[7 COM_TIME
8
9
10
11
12
13
14
15
16 WDT

-11

DTMOD: Data transfer method

10: Multiple is not supported.

« COM_TIME
Use 2= COM_TIME =32.
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6.4.9 LATCH (Interpolation Feed with Position Detection) Specifications

6.4.8 INTERPOLATE Specifications

1 INTERPOLATE
2

3 .

4 Option

5

6 | Interpolation position
7

8

9

10 Speed feed
1 forward

12

13 | Monitor type 1/2
14

15

16 WDT

The speed feed forward function is not supported in INTERPO-
LATE (interpolation feed) with the SGDB-[JJ[IN.

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 select
3
2 Option
5
6 Interpolation position
7
8
9
10 Speed feed
11 forward
12
13 Monitor type 1/2
14
15
16 WDT

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

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

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

(with 24 VDC input)

Set the external signal so that Low section will exceed 500 us as

shown below.

EXT .
High Low High

—

500 us min.



6.4 Special Descriptions

6.4.10 POSING Command Specifications

There is a limit 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 [f the number of reference units per revolution is 13653 or less, the resolution will be 15625
reference units/s2. If it exceeds 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

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-

ence as a feed speed.

6.4.12 ID_RD (ID Read) Specifications

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-[J[J[IN.

4

5 DEVICE_CODE

6 OFFSET

7 SIZE

8

9

10

11

12

13

14

15

16 WDT

The following are IDs that can be read.

DEVICE_ ID Description

CODE 790 [ 01 [02 [03 |04 |05 |06 |07 |08 |09 |OA | OB | OC | OD | OE | OF
00H S G D B - >k >k >k N 00 Undefined

02H Software Undefined

version
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6.4.13 Unsupported Commands

Note 00 to 08 are ASCII code, 09 is 00H, 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-JCIN.

Code

Name

Function

3E

ADJ

Adjustment

3F

SVCTRL

General-purpose servo control




6.5 Power ON Sequence (Communication Sequence)

6.5 Power ON Sequence (Communication Sequence)

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

[

. 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.

|
3. Check device ID, etc.

Confirm that the ID is “SGDB-x=++N”. Also confirm the software version.

!

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.
!

6. 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.
!

7. Main circuit ON (SV_ON command).

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

!

8. Operation starts.

9. Main circuit OFF (SV_OFF command).

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

!
10. Turn OFF the main power supply.

11. Communication disconnected (DISCONNECT command)
!

12. Turn control power 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 controller 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.

!

2. Communication connection (CONNECT command)

!

3. Check device ID, etc.
|

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)
!

6. Turn control power OFF.

The following is a typical example (no parameters transferred).

1. Turn control power supply ON.
!

2. Communication connection (CONNECT command)

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

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

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

!
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.
!



6.5 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.
!

9. Communication disconnected (DISCONNECT command)
!

10. Turn control power supply OFF.




MECHATROLINK Communications

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 warning Warning
00 Absolute encoder data error Servo alarm
02 Broken user constant Servo alarm
05 Alarm history overflow Servo alarm
10 Overcurrent Servo alarm
11 Ground Servo alarm
30 Regeneration error detected Servo alarm
40 Overvoltage Servo alarm
41 Undervoltage Servo alarm
51 Overspeed Servo alarm
71 Overload (instantaneous) Servo alarm
72 Overload (continuous) Servo alarm
7A Heat sink overheated Servo alarm
80 Absolute encoder error Servo alarm
81 Absolute encoder backup error Servo alarm
82 Absolute encoder checksum error 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 Gate 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
C1 Servo overrun 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
E5 MECHATROLINK synchronization error Communication alarm
E6 MECHATROLINK communication error Communication 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.
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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.

B 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 codes. 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.

H Cn-0003: Load Inertia

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.

H 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.

H 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 setting range: 1 to 50000 [ X 0.01/s]
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H 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]
B Cn-001D: Feed Forward Compensation

® Sets the feed forward compensation for the position controller.

® Allowable setting range: 0 to 100 [%]

H 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.

H Cn-0006: Emergency Stop Torque

® Sets the stopping torque (deceleration by emergency stop torque with deceleration constant
Cn-0001 bit 8 set to 1) for overtravel.

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

B 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: 0 to maximum torque [%]

B Cn-0009: Reverse Torque Limit

® Sets the motor torque limit for reverse rotation.
® The motor torque will be controlled within this limit during reverse rotation.

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

H 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 to mechanical resonance.

® Allowable setting range: 0 to 25000 [us]

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

® Sects 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-related Constants

® Specifying a value other than 0 applies a secondary lag filter.

® Allowable setting range: 0 to 25000 [us]

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.

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

Servo OFF
Servo ON
Brake Release Brake Hold
Drive ON : Drive OFF
' Cn-0012

H 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.
o [f the motor speed is faster than this setting speed, the brake is releasing.

® Allowable setting range: 0 to maximum motor speed [r/min]

Note The setting value of Cn-0015 must be smaller than the number of motor rotation.

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.

® Allowable setting range: 10 to 100 [ X 10 ms]
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Servo OFF

Servo ON

Motor Speed DB Stop or Free-run Stop

(r/min)

Cn0015 [ --------7--

Brake Release l '
' Brake Hold
Cn-0016

7.1.5 Motion-related Constants

The following motion-related user constants are available.

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

. . B /Cn-0024
® Theelectronicgearratio p | o025 / represents the number of encoder pulses per refer-

ence unit.

For example, consider a system where the reference unit is micrometers in equipment that
drives a ball screw with a 5-mm (0.20-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 um. 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

® Setsthe first—step acceleration/deceleration when two-step acceleration/decelerationis 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?]

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

® Sets the second—step acceleration/deceleration.

® Allowable setting range: 0 to 65535 [ X 10000 reference units/s?]
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7.1.5 Motion-related Constants

Speed

Cn-0020

Cn0021 f---------mme e

Cn-001F

Time
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 range: 0 to 65535 [ X 100 reference units/s]
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 us]

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

Cn-002D: Exponential Acceleration/Deceleration Bias

® Setsbias to change linear acceleration/deceleration to exponential acceleration/deceleration.
® Allowable setting range: 0 to 32767 [ X 500 reference units/s]

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 us]
® Exponential acceleration/deceleration is not valid when “0” is set.

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 to 65535 [ X 100 reference units/s]

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 Return To Zero Point

® Sets the distance from the encoder zero point pulse (phase-C pulse) to the zero point when
returning to the zero point.

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

® [fthe 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 0) 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.

® 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]

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

Cn-002F: Forward Software Limit

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

® The positive software 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: 0 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 Other 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.

® 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]

® [f 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 [ X 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.

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

H Cn-000E: Acceleration Mode Switch Level

® Sets the acceleration mode switch level.

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

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

Bl 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]

H 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)

H Cn-0038: Changing PG Power Supply Voltage

® 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

3m 5m 10m 15m 20 m
(9.84 ft) (16.40 ft) (32.81 ft) (49.21 ft) (65.62 ft)

Incremental Encoder 52500 54000 55500
12-bit Absolute Encoder

15-bit Absolute Encoder 55000 57000

Note Faulty operation or damage can result from setting the value too 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.

H Cn-0001 Bit 0: SV_ON Command Mask

® The SV_ON command is disabled when this bit is set to 1 (main circuit operating status).

H 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).

H 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).

B Cn-0001 Bit 3: N-OT Mask

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

H 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 to a stop when this bit is set to 1.

H 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.

H 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.

H Cn-0001 Bit 9: Holding Method After An Emergency Torque
Deceleration Stop at Overtravel
® Setsthe 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 set to 1.
Normally set this to 1.

Stopping Method |

After Stopping
DB Stopping !
: DB Release
Overtravel
Coasting to a !
stop |
, 04 Servo OFF
Deceleration Bit 9
stopping !
\ Zero clamp-
o1 ing

Stop Sequence in the Overtravel (OT)

H Cn-0001 Bit 10: Servo OFF Position Error

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

H Cn-0001 Bit 11: Mode Switch Function

® Sets whether the mode switch function will be used.

® The function is disabled when Cn-0001 bit 11 is set to 1.

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

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

Bits 13 and 12 = 0, 0: 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.

H Cn-0001 Bit 14: Encoder Selection

® Sets Cn-0001 bit 14 to 0 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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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).

Cn-0002 Bit 1: Pulse Count Check for Absolute Encoder

® (Cn-0002 bit 1 is valid only when an absolute encoder is used.

® Cn-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-0002 bit 1 is set to 1.

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

® (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 limit check is enabled when Cn-0002 bit 6 is set to 1.

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.

Cn-0013 Bit 11: WDT Check Mask

® Cn-0013 bit 11 is 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 Cn-0013 bit 11 to 1.

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 1 when zero point return direction is the reverse direction (-).

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 set to 1.

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

® Sclects 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
set to 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 Cn-0014 bit 12 is set to 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 origin 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.

® Ofthe user 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 settings can only be changed once after power is turned ON.

® Do not enter speed or torque 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 % 0 to 65535 100
Cn-0004 Speed loop gain 2 0.1 Hz 1 to 20000 400
Cn-0005 Speed loop integration 2 0.01 ms 100 to 65535 2000

time constant
Cn-0006 Emergency stop torque 2 % 0 to MAX MAX
Cn-0007 Positioning near detection 2 Reference units 0 to 10000 10
width
Cn-0008 Forward torque limit 2 % 0 to MAX MAX
Cn-0009 Reverse torque limit 2 % 0 to MAX MAX
Cn-000A Reserved for system 2 - - 0000H
Cn-000B Reserved for system 2 - - 0000H
Cn-000C Torque reference mode 2 % 0 to 32767 200
switch level
Cn-000D Reserved for system 2 - - 0000H
Cn-000E Acceleration mode switch 2 0.167 r/s2 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 encoder pulses 2 P/R 513 to 32767 Capacity
Cn-0012 Time delay from brake ref- 2 10 ms 0to 50 0
erence to Servo OFF
Cn-0013 Memory switches 3 2 bit - 0000H
Cn-0014 Memory switches 4 2 bit - 0000H
Cn-0015 Brake timing during motor 2 r/min 0 to MAX 100
running (reference output
speed)
Cn-0016 Time delay from Servo 2 10 ms 10 to 100 50
OFF to brake ON during
motor running
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Constant No. Name Size Units Range Factory Settings

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

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

Cn-0019 Reserved for system 2 - - 0000H

Cn-001A Position loop gain 2 0.01/s 1 to 50000 4000

Cn-001B Positioning completed Reference units 0 to 250 7
width

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

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

Cn-001E Position error overflow 2 Reference units 1 to 65535 65535
range

Cn-001F First-step linear accelera- 2 10000 reference 0 to 65535 0
tion/deceleration constant units/s?

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

Cn-0021 Acceleration/deceleration 2 100 reference units/s | 0 to 65535 0
constant switching speed

Cn-0022 Zero point return approach 2 100 reference units/s | 0 to 65535 50
speed 1

Cn-0023 Zero point return approach 2 100 reference units/s | 0 to 65535 5
speed 2

Cn-0024 Electronic gear ratio B (nu- 2 - 1 to 32768 4
merator)

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

Cn-0026 Running average time 2 100 us 0 to 5100 0

Cn-0027 Feed forward reference fil- us 0 to 64000 0
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 0 to 65535 10

Cn-002B Final travel distance with 4 Reference units -2147483648 to | 100
external positioning 2147483647

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

Cn-002E Exponential acceleration/ 2 100 us 0 to 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 Reference units -2147483648 to | -8192 X 99999
2147483647

Cn-0033 Absolute encoder origin 4 Reference units -2147483648 to |0
offset 2147483647

Cn-0035 Speed loop compensation 2 - 0 to 100 0
constant

Cn-0036 Reserved for system 2 - - 0000H
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Constant No. Name Size Units Range Factory Settings
Cn-0035 Speed loop compensation 2 - 0 to 100 0
constant
Cn-0036 Reserved for system 2 - - 0000H
Cn-0037 Servomotor selection 2 - 0 to 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
Cn-003A Reserved for system 2 - - 0000H
Cn-003B Reserved for system 2 - - 0000H
Cn-003C Reserved for system 2 - - 0000H
Cn-003D Reserved for system 2 - - 0000H
Cn-003E Reserved for system 2 - - 0000H
Cn-003F Reserved for system 2 - - 0000H

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 O prior to operation.

3. Be sure to use an electronic gear ratio (Cn-0024 and 0025) within a range where 0.01
= B(Cn-0024)/A(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 (b15 to b12, b1l to b8, b7 to b4, b3 to b0) for memory switches 1 to 4.
Data sent from SERVOPACKS is read in hexadecimal, and note that (JJ[J[JH 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.

7. The setting value of Cn-0015 must be smaller than the number of motor rotation.
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7.3.1 Cn-0001: Memory Switches 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 0
0: Enable SENS_ON/SENS_OFF command
1: Always send SENS_ON command (Encoder power ON)
b2 P-OT mask 0
0: Enable the P-OT signal.
1: Mask (always disable) P-OT signal
b3 N-OT mask 0
0: Enable N-OT signal.
1: Mask (always disable) N-OT signal
b4 - 0
b5 -
b6 Stopping 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.
1: 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

Bits b8 to bF

The following table shows details of bits b8 to bF.

Bit Description Factory
Setting
b8 Overtravel stop method 1
0: Stopping procedure depends on the setting of bit 6.
1: Decelerate to a stop using emergency stop torque.
b9 Operation after deceleration to stop at overtravel 1
0: Servo turns OFF after deceleration to a stop.
1:  Zero clamping after deceleration to a stop (Position clamping).
bA - 0
bB Mode switch function 0
0:  Use the mode switch function (depending on bits 12 and 13).
1: Disable the mode switch function.
bC 00: Mode switch selection (use internal torque reference) 0
01: None(Do not use this setting)
bD 10: Mode switch selection (use acceleration) 0
11: Mode switch selection (use error pulse)
bE Encoder selection 0
0:  Incremental encoder
1:  Absolute encoder
bF - 0

Note Never change the factory setting of the bit marked with“-“.




User Constants

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
b5 - 0
b6 Software limit check by a reference position 0
0: Do not check.
1: Check.
b7 - 0
b8 - 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 Switch 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

bo -
b1 -
b2 -
b3 -
b4 -
b5 -
b6 -
b7 -
b8 -
b9 -
bA MECHATROLINK Communication Check Mask (for Debugging)

0: Perform communication check

O O o o O] O o o o o] ©

1: Communication check masked
bB WDT Check Mask (for Debugging) 0
0: Check WDT
1: Mask WDT
bC -

bD -

bE -

bF -

ol o o ©

Note Never change the factory settings of the bits marked with “-”.

Cn-0013

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

<
<

Reserved
WDT check mask
Reserved

Communication check mask
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7.3.4 Cn-0014: Memory Switches 4

7.3.4 Cn-0014: Memory Switches 4

Bl Bit b0 to b7

The following table shows details of bits b0 to b7.

Bit Description Factory
Setting
b0 - 0
b1 Zero point return direction
0: Forward direction
1: Reverse direction
b2 P-SOT mask 0
0: Enable forward software limit.
1:  Mask (always disable) forward software limit.
b3 N-SOT mask 0
0: Enable reverse software limit.
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“—“.
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7.3 Memory Switch Bit Details

Bl Bit b8 tobF

The following table shows details of bits b8 to bF.

Bit Description Factory
Setting
b8 - 0
b9 Brake operation
0:  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
1:  Negative logic
bB N-OT signal 0
0:  Positive logic
1:  Negative logic
bC DEC signal 0
0:  Positive logic
1:  Negative logic
bD - 0
bE -
bF - 0

Note Never change the factory settings of the bits marked with“—“.

Cn-0014
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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
Cn-001D Feed forward compensation
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7.5 Procedure for Transferring User Constants

7.5 Procedure for Transferring User Constants

The procedure for changing (transferring) user constants (parameters) after 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

a user 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 Servomotor Servomotor No.
(Cn-0037 Setting)
05 SGDB-05AN SGMG-03ALIB ABH
SGMG-05AL]A S8EH
SGMP-04A 7EH
SGM-04A 6AH
10 SGDB-10AN SGMG-06A[]B ACH
SGMG-09A[L]A S8FH
SGMG-09ALIB ADH
SGMS-10ALJA A3H
SGMP-08A 7FH
SGM-08A 6BH
15 SGDB-15AN SGMG-13A[L]A 90H
SGMG-12A[]B AFH
SGMS-15ALJA A4H
SGMP-15A 8OH
20 SGDB-20AN SGMG-20ALJA 91H
SGMG-20A[IB AFH
SGMS-20ALJA ASH
30 SGDB-30AN SGMG-30A[L]A 92H
SGMG-30ALIB BOH
SGMS-30ALJA A6H
SGMD-22A[JA 9BH
50 SGDB-50AN SGMG-44A[JA 93H
SGMG-44A[]B B1H
SGMS-40ALJA ATH
SGMD-32A[]A 9CH
SGMS-50ALJA ASH
SGMD-40A[JA 9DH
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Group SERVOPACK Servomotor Servomotor No.
(Cn-0037 Setting)
60 SGDB-60AN SGMG-55ALA 94H
SGMG-60ALIB B2H
75 SGDB-75AN SGMG-75ALA 95H
1A SGDB-1AAN SGMG-1AA[JA 8CH
1E SGDB-1EAN SGMG-1EALJA 96H

Note The setting at user constant Cn—0037 can be changed as long as the applicable

Servomotor is within the same group.
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This chapter describes procedures for checking to be performed when the
Servomotors and SERVOPACKSs are delivered as well as installation and

wiring specifications.
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Installation and Wiring

8.1 Checking on Delivery

When 2-Series products are delivered, check the following items:

Check Items

Remarks

the ones you ordered.

Check if the delivered products are

Check the model numbers marked on the nameplates of
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
smoothly.

If the motor shaft can be smoothly turned by hand, it is
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 Servomotor will not operate unless connected to the proper SERVOPACK.

B 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

Hl Environment Condition

Use the Servomotor in the following environment:

® Temperature range: —20 to 40°C

® Relative humidity of 20% to 80% (with no condensation)

® Storage temperature: —20 to 60°C

B Installation 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

H 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 shafts are

not aligned properly, vibration will occur, resulting in damage to the bearings.

Measure this distance at four different positions on the circumference. The
difference between 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 minimum
measurements must be 0.03 mm (0.0012 in) or less. (Turn together
with couplings.)

Figure 8.2 Alignment

H 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/s2 (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

>-Series SGDB SERVOPACKS are base-mounted servo controllers.

Install the SERVOPACK according to the following instructions, since faulty installation may

cause malfunction.

SGDB-[IJAN SERVOPACK



8.2 Installation

Installation Site

Site Precautions

When installed in a control panel Depending on the size of the panel, the temperature 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
55°C.

When installed near a heating unit Suppress radiation heat from the heating unit and temperature
rise caused by convection so that the temperature around the
SERVOPACK does not exceed 55°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
corrosive gases but will eventually cause magnetic contactors or relays in the
reference circuits or main circuits to malfunction. Take
appropriate 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.

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 at 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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8.2.2 Installing the SERVOPACK

Environmental Conditions
* Ambient temperature for SERVOPACKS: 0 to 55°C
* Humidity: 90% RH or less
* Vibration: 0.5G (4.9 m/s?) (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

® Install the SERVOPACK perpendicular to the wall so that the front panel faces outward (ME-
CHATROLINK communication connector mounting surface).

® 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
to prevent the temperature around each SERVOPACK from increasing excessively and also
to maintain an even temperature inside the control panel.

Fan Fan
’/E\ ’/E\i 50 mm (1.97 in) or more
Fan D D D D

~N e ™ K Ve
. |
! H— 10 mm (0.39 in) 50 mm (1.97 in) or more
or more

30 mm (1.18 in)
or more

Figure 8.4 Installation Example
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8.3 Wiring Specifications

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 | 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 5.5 10.0 12.5 20.0 25.0 32.5 62.5 75.0 95.0 150
Termi- Power Input
nals Terminals
Motor U,V,W 3.8 7.6 11.6 18.5 24.8 32.9 46.9 54.7 58.6 78.0
Connection
Terminals
Regenerative P1,B - - - - - - 5.4 10.6
Resistor Unit
Connection
Terminals
Control Power It 0.5
Input Terminals

Offline | Control I/O 1CN 100 mA DC max.
Termi- [ Signal Connector
nals PG Signal 2CN 100 mA DC max. (500 mA for the power line)
Connector
Ground Terminal @ -




Installation and Wiring

8.3.1 Rated Current and Cable Specifications

Table 8.2 Wire Size Examples

External Terminal Name Model Cable Size [mm? (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 | \Iv | HIV350005) | mHIv | HIV | HIVS [HIV 14 | HIV 22 (0.034)
Termi- Power Input 1.25 2.0 min. 3.5 5.5 (0.012) | (0.022) min.
nals Terminals (0.002) | (0.003) (0.005) | 0.009) | min. | min.
min. min. min. min.
Motor U, VW HIV HIV 3.5 (0.005) min. HIV HIV 8 HIV 14 (0.022) HIV 22 (0.034)
Connection 1.25 5.5 (0.012) min. min.
Terminals (0.002) (0.009) | min.
min. min.
Regenerative P1,B - - - - - - HIVS HIV14 min.
Resistor Unit min.
Connection
Terminals
Control Power It HIV 1.25 (0.002) min.
Input Terminals
Offline | Control I/O 1CN Use twisted-pair wires or shielded twisted-pair wires.
Termi- | Signal Connector Conductor: 0.12 mm? (0.0002 in?) or more, stranded tinned annealed copper wire.
nals PG Signal 2CN 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. Cableselection 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.
. 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.

w

Table 8.3 Cable Types

Cable Type Conductor Allowable Temperature
Symbol Name °C
PVC Normal vinyl cable -
\ 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 PVC 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 I/O Signal 1CN | Cable Use twisted-pair wires or shielded
Connector twisted-pair wires.
Applicable Cable AWG24,26,28,30
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 “Rated Current and Cable
Specification” for details.

Applicable Cable Applicable cable sizes: AWG24, 26, 28, 30

Use AWG22 [(0.32 mm?) (0.0005 in2)] for
encoder power supply and FG lines.

Use AWG26 [(0.12 mm?) (0.0002 in2)] for
other signals. These connections permit
wiring distances up to 20 m (65.6 ft.).

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 ensure safe and stable operation, always refer to the following wiring instructions.

® Forsignallinesand 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: 50 m (164.04 ft) for I/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.
At least grounding to 100 Q or less is recommended. Always ground to 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, solenoid and magnetic contactor coils.

* The distance between a power line (such as a power supply line or motor cable) and a sig-
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 s 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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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 Output Main Circuit Regenerative |Control Circuit | Total Power
Current (rms) Power Loss Resistor Power Loss Loss (W)
(A) (w) Power Loss (w)
(W)
SGDB-05AN 3.8 27 30 20 77
SGDB-10AN 7.6 55 105
SGDB-15AN 11.6 80 130
SGDB-20AN 18.5 120 170
SGDB-30AN 24.8 170 22 222
SGDB-50AN 28.2 260 60 24 344
SGDB-60AN 46.9 290 - 27 317
SGDB-75AN 54.7 330 357
SGDB-1AAN 58.6 360 30 390
SGDB-1EAN 78.0 49.0 30 520

Note 1. The power loss of Regenerative Resistors is the permissible power loss. If the permissible power loss is
exceeded, remove the built-in Regenerative Resistor from the SERVOPACK and reinstall an external resis-
tor. A SERVOPACK with an external Regenerative Resistor 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 to 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-RA04) for SGDB-60AN is 180 W, and that of the
Regenerative Resistor (JUSP-RAOS5) for SGDB-75AN and SGDB-1AAN is 350 W.




Servodrives Dimensional Drawings

This chapter shows dimensional drawings of the Servomotors, SERVO-

PACKS, and peripheral devices.
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9.1 AC Servomotors

9.1 AC Servomotors

9.1.1 SGMG-[I[JA[JA Servomotors

B Servomotors with 8192-P/R Incremental Encoders
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Servodrives Dimensional Drawings

9.1.1 SGMG-JACJA Servomotors

[mm (in)]

Model SGMG- L LL LM LR LT KB1 KB2 IE KL1 KL2

05A2A 196 138 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)

09A2A 219 161 115 58 (2.28) | 46 (1.81) | 88 (3.46) 140 — 109 88 (3.46)
(8.62) (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) (6.54) (4.69) (5.71) (5.51)

30A2A 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) (5.51)

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) 174 239 125 150 88 (3.46)
(14.69) (10.24) (8.39) (4.45) (6.85) (9.41) (4.92) (5.91)

75A2A 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) (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) (9.88) (12.48) (5.59) (6.61)

1EA2A 573 457 388 116 69 (2.72) 343 435 142 168 88 (3.46)
(22.56) (17.99) (15.28) (4.57) (13.50) (17.13) (5.59) (6.61)




9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 LZ S S1 Q kg (1b)]
05A2A 145 110 0 130 6 6 - 12 165 45 - 9 19 0 30 40 5.5
- 0.035 - 0.013
(5.71) . (5.12) | (0.24) | (0.24) 047 | (6.50) | 1.77) (0.35) : 118y [ (157 | (12.1)
(433 - 0.0014) (075 - 0.0005)
09A2A 145 110 0 130 6 6 - 12 165 45 - 9 19 0 30 40 7.6
- 0.035 - 0.013
(5.71) . (5.12) | (0.24) | (0.24) 0.47) | 6.50) | 1.77) (0.35) : 1.18) [ (1.57) | (16.8)
(4,33 - 0_0014) (0475 - 0.0005)
13A2A 145 110 0 130 6 6 - 12 165 45 - 9 22 0 30 40 9.6
- 0.035 - 0.013
(5.71) \ (5.12) | (0.24) | (0.24) 0.47) | 6.50) | 1.77) (0.35) X 118) [ (1.57) | (21.2)
(4,33 - 0.0014) (087 - 0.0005)
20A2A 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 35 + (1-01 45 76 14
(7.87) "% @09y [ ©013) [ 012) | ©020) | ©71) | 906) | 299) | 2:44) | (0.53) Loy | @7 [@99) | (309)
(4.50 - 0.0010) (1438 0 )
30A2A 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 35 +0.01 45 76 18
9 —0.025 0
(7.87) . (7.09) | 0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | 2.44) | (0.53) oo\ | 7D | 299 | (39.7)
(4450 - U.(JU]O) (1438 0 )
44A2A 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 35 +0.01 45 76 23
9 —0.025 0
(7.87) . (7.09) | 0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | 2.44) | (0.53) s oos\ | @7D [ @99y | 0.7
(4450 - U.(JU]O) (1,38 0 )
55A2A 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 42 0 45 110 30
9 —0.025 - 0.016
(7.87) . (7.09) | 0.13) | 0.12) | 0.020) [ 0.71) | (9.06) | (2.99) | 2.44) | (0.53) 0 (1.77) | (433) | (66.1)
(4,50 - 0.0010) (1A65 - 0.0006)
75A2A 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 0 45 110 40
D —0.025 42 _ 0.016
(7.87) . (7.09) | 0.13) | 0.12) | 0.020) [ (0.71) | (9.06) | (2.99) | 2.44) | (0.53) . (1.77) | (433) | (882
(4,50 - 0.0010) (1465 - U,(Juof,)
1AA2A 23 0 220 4 4 - 18 270 62 - 13. 0 4 57.
S 200 _ 0046 > 42 _ o016 > 110 >
(9.25) \ (8.66) | (0.16) | (0.16) 0.71) | (10.63) | (2.44) (0.53) . A7 | 433, | 127
(7,87 - 0.0018) (1465 - 0.0006)
1EA2A 235 0 220 4 4 - 20 270 85 - 13.5 + 0.030 65 80 (3.15
ons) | 200-00 | o l0e | @6 0.79) | (1063) | 3.35 oy | oo | g e e
9.25) ( ) ) (8.66) | (0.16) | (0.16) 0.79) | (10.63) | (3.35) (053) ( mm) 256) | (433,
7.87 — 0.0018 2.17 -0.0004

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-JACJA Servomotors

Connector Wiring on Encoder End

Receptacle: MS3102A20-29
Plug (To be prepared by customer) (L type): MS3108B20-29S or (Straight type)
MS3106B20-29S

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

+5 VDC

FG (Frame Ground)
Note 1. Terminals K to T are not used.

|| Do Z|Z| R
|

| I{e(Mmmo|lolw >

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connector Wiring on Servomotor End

D A A [ Phase U
Co oB B | Phase V
C | Phase W

D | Ground terminal

B Servomotors with 8192 P/R Incremental Encoders and Brakes

0.5 to 4.4 kW Servomotors

LL LR
(0.0016)

M [ 664 1A
LG LE LC
OL#004[A)

($0.0016) :

A?H» 3¢

L

-

$S

#1B
Lc

100 ([13.94)

HETITI

- . X )
;;g oz
MTG holes

KB (0.0008)
KB2
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9.1 AC Servomotors

Shaft Extension
(SGMG-05A2AAB to 13A2AAB)

LR

Shaft Extension
(SGMG-20A2AAB to 44A2AAB)

] LR
LE
== LE
Ty : |.1=2~—]’L_ﬂ
T ] al 35 T =
i S 2l 3 3] EE
Q &,
a
[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMG-
05A2AAB  [234(9.21) |176(6.93) [129(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(5.98) |58 (2.28) [47(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) |1204.72) |88 (3.46)
20A2AAB 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)
30A2AAB  [322(12.68) |243(9.57) |[196(7.72) |79 3.11) |47 (1.85) |105(4.13) [222(8.74) |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 [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB tic | e [k | tF2 |6 | tH |t |2 | Lz s s q |[ka (b
05A2AAB | 145 0 130 | 6 6 - 12 | 165 | 45 - 9 0 30 | 40 75
110 — 9035 19 _ o013
(.71 . 6.12) | 024 | 024 0.47) | 6:50) | (1.77) (0.35) ) @18) | 57| 6.5
(4.33 - 0.0014) (075 — 0.0005
09A2AAB | 145 0 130 | 6 6 - 12 | 165 | 45 - 9 0 30 | 40 9.6
110 — 9035 19 _ o013
.71 . 6.12) | 024 | 024 0.47) | 6:50) | 1.77) (0.35) ) @18) |57 | @12
(4.33 - 0.0014) (0.75 - 0.0005)
13A2AAB | 145 0 130 | 6 6 - 12 | 165 | 45 - 9 0 30 | 40 12
110 — 9035 22 013
(.71 . .12) | 024 | 024 0.47) | 6:50) | 1.77) (0.35) . 18) | 157 | 6.5
(4.33 - 0.0014) (0-87 — 0.0005
20A2AAB | 200 | y143 0 | 180 | 32 3 05 18 [ 230 [ 76 | 62 | 135 35+ 001 4 | 76 19
(7.87) T 209 | 013) [ (012) | 0.020) | 071) | 9.06) [ (2.99) | @44) | 053) L oo @7 | 299) | @419
(4.50 - 0_0010) (lSS 0
30A2AAB | 200 | 1143 0 | 180 | 32 3 05 18 [ 230 [ 76 | 62 | 135 35+ 001 4 | 76 235
(7.87) T 209 | 013) [ (012) | 0.020) | 071) | 90.06) [ (2.99) | @44) | 053) L oo @D 299 | 18
(4.50 - 0_0010) (lSS 0
44m2AmB | 200 | 1145 0 | 180 | 32 3 05 18 [ 230 [ 76 | 62 | 135 35+ 001 4 | 76 28.5
(7.87) T 209 | 013) [ (012) | 0.020) | 071) | 9.06) [ (2.99) | @44) | 053) L oo |7 | 299 | (628
(4.50 - 0_0010) (lSS 0
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 Dimensional Drawings

9.1.1 SGMG-JACJA Servomotors

5.5 to 11 kW Servomotors

L
LL LR
(0.0016)
£l £ 1] 004 [A)
LC
Lo L
(¢0.0016) |
L BaR
. 2 ﬁ@ §
3 — s LH/"
o — o 8}
g = - -
8 o :f“4
ir’ 2 x W
g™ W, N B
o O -
=3 MTG holes L7
KB1
(0.0008)
KB3
KB2
Shaft Extension Shaft Extension
(SGMG-55A2AAB and 75A2AAB) (SGMG-1AA2AAB)
LR
LE
e
LF1
f3
wiylg Al w[ 3
313 - | - ey
'e.i - ,9’
Q
[mm (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)
75A2AAB 498 385 338 113 47 248 364 305 125 150 88 123
(19.61) | (15.16) | (13.31) | (4.45) (1.85) (9.76) |(14.33) | (12.01) | (4.92) (5.91) (3.46) (4.84)
1AA2AAB 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
(25.00) | (20.43) | (18.62) | (4.57) (1.69) | (13.50) | (18.78) [ (16.34) | (5.59) (6.61) (3.46) (5.59)
Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 Lz S S1 Q [kg (1b)]
55A2AAB 200 0 180 3.2 3 0.5 18 230 76 62 13.5 0 45 110 35
114.3 _ 9025 42 o016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) | a7 [ @33) | @38
(4450 - U.(JUIO) (1.65 - o.nono)
75A2AAB 200 0 180 3.2 3 0.5 18 230 76 62 13.5 0 45 110 45.5
114.3 _g02s 42 o016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | 0.71) | (9.06) | (2.99) | (2.44) | (0.53) | a7 @33 | @79
(4450 - U.(JUIO) (1.65 - o.nono)
1AA2AAB 235 200 0 220 4 4 - 18 270 62 - 13.5 0 45 110 65
- 0.046 42 o016
9.25) o (8.66) | (0.16) | (0.16) 0.71) | (10.63) | (2.44) (0.53) | a7 [ @33) | @s6)
(7487 - n_omg) (1.65 - o.nono)
1EA2AAB 235 2 0 220 4 4 - 20 270 85 - 13.5 + 0.030 65 110 100
00 _ 0046 55 oot
(9.25) o 8.66) | (0.16) | (0.16) 0.79) | 10.63) | (3.35) (0.53) ooy | 256) | (433) | (3.94)
(7487 - 0_0018) (217 ~0.0004 )

Note The Encoder uses an 8192 P/R incremental encoder.




9.1 AC Servomotors

Connector Wiring on Brake and Servomotor End

o A A | Brake terminal
3 o
0B B | Brake terminal
cl-
D A A | Phase U
(] (<)
Co oB B | Phase V
C | Phase W
D [ FG (Frame Ground)

B Servomotors with 15-bit and 8192 P/R Absolute Encoders

1100 ([13.94)

| \F;';ﬁ

KB1

KB2

Shaft Extension
(SGMG-05ASA to 13ASA, 1AASA)

LR
| LE
|
LF1
17 3
- - 2
h s
&
Q
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Shaft Extension
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Servodrives Dimensional Drawings

9.1.1 SGMG-JACJA Servomotors

[mm (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) (6.89) (4.53) (6.06) (4.29)

13ASA 257 199 139 58 (2.28) | 60 (2.36) 112 178 — 109 88 (3.46)
(10.12) (7.83) (5.47) (4.41) (7.01) (4.29)

20ASA 259 180 119 79 (3.11) | 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 88 (3.46)
(11.22) (8.11) (5.71) (4.53) (7.28) (5.51)

44ASA 319 240 179 79 (3.11) | 61 (2.40) 149 219 — 140 88 (3.46)
(12.56) (9.45) (7.05) (5.87) (8.62) (5.51)

55ASA 387 274 213 113 61 (2.40) 174 253 125 150 88 (3.46)
(15.24) (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)
(18.43) (13.86) (11.46) (4.57) (9.88) (13.03) (5.59) (6.61)

1EASA 587 471 388 116 83 (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)
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9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 Lz S S1 Q kg (Ib)]
05ASA 145 110 0 130 6 6 - 12 165 45 - 9 19 0 30 40 5.9
- 0.035 - 0.013
(5.71) . (5.12) | (0.24) | (0.24) 0.47) | (6.50) | (@.77) (0.35) : (1.18) | (1.57) | (13.0)
(4433 - 0_0014) (0475 - 0.0005)
09ASA 145 110 0 130 6 6 - 12 165 45 - 9 19 0 30 40 8.0
- 0.035 - 0.013
(5.71) . (5.12) | (0.24) | (0.24) 0.47) | (6.50) | (@.77) (0.35) : (1.18) | 1.57) | (17.6)
(4433 - 0.0014) (0475 - 0.0005)
13ASA 145 110 0 130 6 6 - 12 165 45 - 9 ) 0 30 40 10
- 0.035 - 0.013
(5.71) . (5.12) | (0.24) | (0.24) 0.47) | (6.50) | (@1.77) (0.35) | (1.18) | 1.57) | (22.0)
(4433 - 0.0014) (0487 - U.(JUUS)
20ASA 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 35 + 0.01 45 76 14
(7.87) TR 709 [013) | 012) | 0020 [071) | 006) | (2.99) | 244) | (053) ey a7 [@99) | (309)
(4,50 - 0.0010) (138 0 )
30ASA 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 35 + 0.01 45 76 18.5
(7.87) TR 709 [ 013) | 012) | 0020) [ 071) | 006) | (299 | 244) | (053) ey 7D [299) | 403
(4,50 - 0.0010) (138 0 )
44ASA 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 35 +0.01 45 76 24
(7.87) ’ _00'025 (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) N 30004 177 1 299 | (52.9)
(450 - 0.0010) (1 0 )
55ASA 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 42 0 45 110 30
+J —0.025 - 0.016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) X 1.77) | @.33) | (66.1)
(450 - 0.0010) (1465 - 0.0006)
75ASA 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 42 0 45 110 40
+J —0.025 - 0.016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) X 1.77) | 4.33) | (88.2)
(450 - 0.0010) (1465 - 0.0006)
1AASA 235 200 0 220 4 4 - 18 270 62 - 13.5 42 0 45 110 58
— 0.046 - 0.016
9.25) o (8.66) | (0.16) | (0.16) 0.71) | (10.63) | (2.44) (0.53) o 177 | @33 | @27
(7487 - 0.00]8) (1465 - 0_0005)
1EASA 235 200 0 220 4 4 - 20 270 85 - 13.5 55 +0.030 65 110 86
— 0.046 - 0.011
9.25) o (8.66) | (0.16) | (0.16) 0.79) | (10.63) | (3.35) (0.53) + ooz | 256) | 433) [ (3.94)
(7487 — 0.0018 (2417 ~0.0004 )

Note 1. The Encoder uses a 15-bit, (8192 P/R) absolute encoder.
2. Eyebolts are not provided with the SGMG-05ASA to 44ASA Servomotors.




Servodrives Dimensional Drawings

9.1.1 SGMG-JACJA Servomotors

Connector Wiring on Encoder End

Receptacle: MS3102A20-29
Plug (To be prepared by customer) (L type): MS3108B20-29S or (Straight type)
MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

A Channel Output
A Channel Output
B Channel Output

B Channel Output

Z (C) Channel Output
Z (C) Channel Output
ov

+5 VDC

FG (Frame Ground)

Reset
0V (battery)
3.6 V (battery)

—Hl»w| DO Z[Z| TR

Sl I|IO(mMmoOololw| >

Note 1. Terminals K to P are not used. Do not connect anything.

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connectors Wiring on Servomotor End

DA A [ Phase U
Co oB B [ Phase V
C | Phase W

D | Ground terminal




9.1 AC Servomotors

B Servomotors with 15-bit (8192 P/R) Absolute Encoders and

Brakes

0.5 to 4.4 kW Servomotors

LL

LR

0.0016;

LT LM T60s 1A
LG | LE LC
O] #0-04 1A
($0.0016) i
@ | 8x)
s ER * Z#@%
S = LH
3 = 2 3 9 ‘
o | o FH
0 ~ 3 Pt
g I1TT T J A
—
! - MTG holes
— (0.0008)
KB2
Shaft Extension Shaft Extension
(SGMG-05SAAB to 13ASAAB) (SGMG-20ASAAB to 44ASAAB)
— LR — LR
T
pak LF2 4. tF
o i ol EW & ARIE
S ™ K S S E
Q ” a
[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(2.40) | 56 (2.20) | 169 (6.65) | 120 (4.72) | 88 (3.46)
09ASAAB 271 213 (8.39) | 152 (5.98) | 58 (2.28) | 61(2.40) | 79 (3.11) |192(7.56) | 120 (4.72) | 88 (3.46)
(10.67)
13ASAAB 295 237(9.33) | 176 (6.93) | 58 (2.28) | 61(2.40) [ 103 (4.06) | 216 (8.50) | 120 (4.72) | 88 (3.46)
(11.61)
20ASAAB 310 231 (9.09) | 170 (6.69) | 79 (3.11) | 61(2.40) | 79 (3.11) | 210 (8.27) | 146 (5.75) | 88 (3.46)
(12.20)
30ASAAB 336 257 196 (7.72) | 79 (3.11) | 61(2.40) [ 105 (4.13) | 236 (9.29) | 146 (5.75) | 88 (3.46)
(13.23) | (10.12)
44ASAAB 370 291 230 (9.06) | 79 (3.11) | 61 (2.40) | 139 (5.47) 270 146 (5.75) | 88(3.46)
(1457) | (11.46) (10.63)




Servodrives Dimensional Drawings

9.1.1 SGMG-JACJA Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB c [ e |tk | k2 |6 [ tH | Lt [Lo2 | Lz s st | q |ka(m]
05ASAAB | 145 1109 130 | 6 6 - 12 | 165 | 45 - 9 19 0 30 | 40 7.9
(5.71) - 2‘035 G.12) | 024 | 024 0.47) | 6:50) | .77) (035) - ”:”3 @18y | as7n | a4
(4.33 - 0‘0014) (075 - 0.0005)
09ASAAB | 145 1109 130 | 6 6 - 12 | 165 | 45 - 9 19 0 30 | 40 10
(5.71) - 2‘035 G.12) | 024 | 024 0.47) | 6:50) | 1.77) (035) - ”:”3 @18) |57 | @20
(4.33 - 0‘0014) (075 - 0.0005)
13ASAAB | 145 1109 130 | 6 6 - 12 | 165 | 45 - 9 9y 0 30 | 40 12
(5.71) - 2‘035 G.12) | 024 | 024 0.47) | 6:50) | 1.77) (035) SO0 sy [asn | @6s)
(4.33 - 0‘0014) (0-87 - 0,0005)
20ASAAB | 200 0 180 | 32 | 3 05 18 [230 [ 76 | 62 | 135 +0.01 a5 | 76 195
114.3 —0.025 35 0
(7.87) , 7.09) | 0.13) | 0.12) | 0.020) | 0.71) | 9.06) | 2.99) | 2.44) | (0.53) L ooy | 17D | 299) | (43.0)
(4.50 - 0_0010) (138 0 )
30ASAAB | 200 0 180 | 32 | 3 05 18 [230 [ 76 | 62 | 135 +0.01 a5 | 76 235
114.3 —0.025 35 0
(7.87) , 7.09) | 0.13) | 0.12) | 0.020) | 0.71) | 9.06) | 2.99) | 2.44) | (0.53) L oo | 17D | 299) | 51.8)
(4.50 - 0_0010) (138 0 )
44ASAAB | 200 0 180 | 32 | 3 05 18 [ 230 [ 76 | 62 | 135 +0.01 as | 76 29
114.3 _ 025 357
(7.87) , 7.09) | 0.13) | 0.12) | 0.020) | 0.71) | 9.06) | 2.99) | 2.44) | (0.53) oo | (17D | @99) | (63.9)
(4.50 - 0_0010) (lSS 0 )
Note The Encoder uses a 15-bit (8192 P/R) absolute encoder.
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
LL LR
T (0.0016)
. M
LG LE LC
’ —O)] $0.04 | A}
! ($0.0016)
T : o)
i =T n / >
3 — ha [y N
o = = q
) — —_— o
8 | | 8
g |3 ‘
Rk s _— '
L Y B0
- KB!1 MTG
KB3
KB2




9.1 AC Servomotors

Shaft Extension
(SGMG-1AASAAB)

Shaft Extension
(SGMG-55ASAAB and 75ASAAB)

LR LR
'lr'é ! LF1 - I
LF1
LF2 f — < |
- - w » 5
AT 1233 i 4 3
3 [l & a
Q
[mm (in)]
Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
55ASAAB 438 325 264 113 61 174 304 231 125 150 88 123
(17.24) | (12.80) | (10.39) | (4.45) | (2.40) | (6.85) | (11.97) | (9.09) | (4.92) | (5.91) | (3.46) | (4.84)
75ASAAB 512 399 338 113 61 248 378 305 125 150 88 123
(20.16) | (15.71) | (13.31) | (4.45) | (2.40) | (9.76) | (14.88) | (12.01) | (4.92) | (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) | (2.24) |(10.16) | (14.80) | (12.40) | (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 Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 LZ S S1 Q kg (1b)]
55ASAAB 200 114.3 0 180 32 3 0.5 18 230 76 62 13.5 42 0 45 110 36
«~ —0.025 — 0.016
(7.87) o (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) o (1.77) | (433) | (79.4)
(4'50 - 0.0010) (1.65 - 040006)
75ASAAB 200 114.3 0 180 32 3 0.5 18 230 76 62 13.5 42 0 45 110 50
«~ —0.025 — 0.016
(7.87) o (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) 0 (1.77) | (4.33) (110)
(4'50 - 0.0010) (1.65 - 040006)
1AASAAB | 235 0 220 4 4 - 18 270 62 - 13.5 0 45 110 65.5
200 _ 0.046 42 _ 0.016
(9.25) o (8.66) | (0.16) | (0.16) (0.71) | (10.63) | (2.44) (0.53) 0 (1.77) | (4.33) (144)
(7.87 - 0.0018) (1.65 - 0‘0005)
1EASAAB | 235 0 220 4 4 - 20 270 85 - 13.5 +0.030 65 110 100
200 _ 0.046 55° 0.011
(9.25) o (8.66) | (0.16) | (0.16) (0.79) | (10.63) | (3.35) (0.53) + o002\ | (256) [ (433) | (3.94)
(7.87 - 0.0018) (2.17 ~0.0004 )

Note The Encoder uses a 15-bit (8192 P/R) absolute encoder.

Connector Wiring on Brake and Servomotor End

o Ao A | Brake terminal

© 0B B | Brake terminal
cl-

D A A | Phase U

(] (<)

Co B B | Phase V

C | Phase W
D | FG (Frame Ground)




Servodrives Dimensional Drawings

9.1.2 SGMG-JJAIB Servomotors

9.1.2 SGMG-[I[JA[]B Servomotors

Hl Servomotors with 8192 P/R Incremental Encoders

LL LR
(0.0016)
= =
LG_ | LE LC
T
o (¢0.0016) \
_ = @ Z@I Sap
3 = /-
8 |y =2 J
0% o ‘
2 ) A &a
e 0 vz | ¥
A 7] 0.02 ]
- KB (A] 0.0008) MTG holes
‘o2 7To0d ]
(0.0016)
(44A2B, 60A2B only)
Shaft Extension Shaft Extension
(SGMG-03A2B to 09A2B) (SGMG-12A2B to 60A2B)
LR LR
.H.E LE
LF1 ﬁ ‘ LF 4LLF!1
e — 20 3
& |
e |
[mm (in)]
Model SGMG- L LL LM LR LT KB1 KB2 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) (5.43) (4.61) (4.29)
06A2B 219 161 115 58 (2.28) | 46 (1.81) | 88 (3.46) 140 — 109 88 (3.46)
(8.62) (6.34) (4.53) (5.51) (4.29)
09A2B 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)
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) (5.51)
20A2B 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) (5.51)
30A2B 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)
44A2B 373 260 213 113 47 (1.85) 174 239 125 150 88 (3.46)
(14.69) (10.24) (8.39) (4.45) (6.85) (9.41) (4.92) (5.91)
60A2B 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) (4.92) (5.91)
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9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB IC | LE |LFM | LF2 [ LG | LH | it |2 | Lz s S1 q |[ke(b)]
03A2B | 145 1100 130 | 6 6 - 12 | 165 | 45 - 9 19 0 30 | 40 5.5
- 0.035 - 0.013
.71) ’ (.12) | (024) | (024) ©047) | 650) | (1.77) (0.35) ) a18) | as7) | @21
(4.33 - u‘ou14) (075 - o.ooos)
06A2B | 145 1100 130 | 6 6 - 12 | 165 | 45 - 9 19 0 30 | 40 7.6
- 0.035 - 0.013
.71) ’ (.12) | (024) | (0:24) ©047) | 650) | (1.77) (0.35) ) a18) | 157 | (1638)
(4.33 - u‘ou14) (075 - o.ooos)
09A2B | 145 1100 130 | 6 6 - 12 | 165 | 45 - 9 0y 0 30 | 40 9.6
- 0.035 - 0.013
.71) ’ (.12) | (024) | (024) ©047) | 650) | (1.77) (0.35) a18) | 457 | @12
(4.33 - 0‘0014) (0 87 - ouous)
12228 | 200 | jy43 0 180 | 32 3 0.5 18 | 230 [ 76 [ 62 | 135 35+ 001 45 | 76 14
(7.87) TR @09 | 0.13) | 012) | 0.020) | ©.71) | 0.06) | 299) | 2:44) | 0.53) e @ @99y | (309)
(4.50 - o_omn) (1 38 )
20A2B | 200 | 43 0 180 | 32 3 0.5 18 | 230 [ 76 | 62 | 135 35+ 001 45 | 76 18
(7.87) TR @09 | 0.13) | 012) | 0.020) | ©.71) | 0.06) | 299) | 244) | 0.53) e @ Loy [ 397
(4.50 - o_omn) (1 38 )
30A2B | 200 | qy43 O 180 | 32 3 0.5 18 | 230 | 76 | 62 | 135 35+ 001 4 | 76 23
(7.87) T @09) [ 013 [ ©012) | ©020) [ ©71) | 906) | 299) | 244) | (0.53) oo @ @99y | 507)
(4.50 - 0_0010) (l 38 )
44A28 | 200 | 43 0 180 | 32 3 0.5 8 [ 20 [ 76 | 62 [ 135 4 45 | 110 30
) —0.025 - U 016
(7.87) , 7.09) | (0.13) | (0.12) | (0.020) | ©.71) | ©.06) | (2.99) | 2.44) | (0:53) a7n | @33) | ©6.1)
(4.50 - 0.0010) (l 65 — 00006)
60A2B | 200 | qy43 O 180 | 32 3 0.5 8 [ 230 [ 76 | 62 [ 135 4 45 | 110 40
) —0.025 - U 016
(7.87) , 7.09) | (0.13) | (0.12) | (0.020) | ©.71) | ©.06) | (2.99) | 2.44) | (0:53) a7 | 433 | 882
(4.50 - 0.0010) (l 65 — 00006)

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): MS3108B20-29S or

MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

Receptacle: MS3102A20-29P
Applicable plug (provided by the user)
Plug: MS3108B20-29S

Cable clamp: MS3057-12A

A Channel Output

A Channel Output

B Channel Output

B Channel Output

C Channel Output

C Channel Output

ov

+5VDC

H|lw|(D|O|Z(Z|(T | R

C|IIT|O(MMo|O|w|>

FG (Frame Ground)

Note 1. Terminals K to T are not used.

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

(Straight type)




Servodrives Dimensional Drawings

9.1.2 SGMG-JJAIB Servomotors

Connector Wiring on Servomotor End

Phase U
Phase V
Phase W

Ground terminal

O|0(m|>

Bl Servomotors with 8192 P/R Incremental Encoders and Brakes

0.3 to 3.0 kW Servomotors

LL
LM

LR

0.0016,

L[ 0.04 [A]
(©[¢0.04 [A]

($0.0016)

LT

LC

Ll
i

LG LE

4S

418
c

(1100 ([13.94)

KL1

LT

KL2

4412
MTG holes

(0.0008)

KB1

KB2

Shaft Extension
(SGMG-12A2BAB to 30A2BAB)
LR

Shaft Extension
(SGMG-03A2BAB to 09A2BAB)

LR
LE LE
LF1“I‘_ 'r_
L2 4L
» | nt = = N =
*E = 3 i{ 2 2[3)3
Q & Q
[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMG-
03A2BAB | 234 (9.21) 176 (6.93) | 129 (5.08) | 58 (2.28) | 47 (1.85) 56 (2.20) 155 (6.10) | 120 (4.72) | 88(3.46)
06A2BAB | 257 (10.12) | 199(7.83) | 152(5.98) | 58 (2.28) | 47 (1.85) 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) |[120(4.72) | 88 (3.46)
12A2BAB | 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 (9.57) | 196 (7.72) | 79 (3.11) | 47 (1.85) 105 (4.13) 222 (8.74) | 146 (5.75) | 88 (3.46)
30A2BAB | 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 Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB LC | LE |LF1 | LF2 [ LG [ LH [t |2 | Lz s s1 q |ka(B)]
03A2BAB | 145 11020 130 6 6 - 12 | 165 | 45 - 9 19 0 30 40 75
(5.71) - 2‘035 G.12) | 0249 | 024 0.47) | 6:50) | 1.77) (035) - ”:”3 @18) |57 | @6.5)
(4.33 - 0‘0014) (075 - 0.0005)
06A2BAB | 145 11020 130 6 6 - 12 | 165 | 45 - 9 19 0 30 40 9.6
(5.71) - 2‘035 G.12) | 024 | 024 0.47) | 6:50) | 1.77) (035) - ”:”3 1) |57 | @12
(4.33 - 0‘0014) (075 - 0.0005)
09A2BAB | 145 11020 130 6 6 - 12 | 165 | 45 - 9 2 0 30 40 12
(5.71) - 2‘035 G.12) | 0249 | 024 0.47) | 6:50) | 1.77) (035) SO0 sy [asn | @e6s)
(4.33 - 0‘0014) (0-87 - 0,0005)
12A2BAB | 200 | 1143 0 180 | 32 3 05 18 | 230 | 76 62 135 35+ 001 45 76 19
(7.87) TN 09 | 013) | ©12) | 0.020) | 0.71) | 9.06) [ 2.99) | 244) | (053) Lo @ | @99y | @19
(4.50 - 0_0010) (138 0 )
20A2BAB | 200 | 1143 0 180 | 32 3 05 18 | 230 | 76 62 135 35+ 001 45 76 235
(7.87) TN 09 | 013) | ©.12) | 0.020) | 0.71) | 9.06) [ 2.99) | 2.44) | (053) Lo a9 | 19
(4.50 - 0_0010) (138 0 )
30A2BAB | 200 0 180 | 32 3 05 18 | 230 | 76 62 135 +001 45 76 28.5
114.3 _ o025 357
(7.87) . (7.09) | 0.13) | 0.12) | (0.020) | 0.71) | 9.06) | (2.99) | (2.44) | (0.53) +oonoa\ | 7D | @99) | (62.8)
(4.50 - 0_0010) (lSS 0 )
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)
4.4 to 6.0 kW Servomotors
L
LL LR
0.0016
- - LG, | LE - Al Lc
($0.0016)
]
@ Z 5
g = =
= I e
g | SIS
09| L.
g ] , .
e ez TS
- A
! KB1 tj (71002 ] MTG holes
; (0.0008)
KB3
KB2




Servodrives Dimensional Drawings

9.1.2 SGMG-JJAIB Servomotors

Shaft Extension

LR
LLE
Lr2 SLF!
- NIE=
17,7 [P | S D=2 =
[

[mm (in)]
Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
44A2BAB 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)
60A2BAB 498 385 338 113 47 248 364 305 125 150 88 123
(19.61) | (15.16) | (13.31) | (4.45) | (1.85) | (9.76) |(14.33) | (12.01) | (4.92) | (5.91) | (3.46) | (4.84)
Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 Lz S S1 Q kg ()]
44A2BAB 200 114.3 U 180 3.2 3 0.5 18 230 76 62 13.5 42 0 45 110 35
+J - 0.025 - 0.016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) X a7 [ @33) | (772
(4.50 - 0.0010) 1.65 — 0.0006
60A2BAB 200 114.3 U 180 3.2 3 0.5 18 230 76 62 13.5 42 0 45 110 45.5
+J —0.025 - 0.016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) X 1.77) | (433) | (100)
(4.50 - 0.0010) (LGS - 0.0006)

Note The Encoder uses an 8192 P/R incremental encoder.

Connector Wiring on Brake and Servomotor End

o Ao
[
oB

A

Brake terminal

B

Brake terminal

C

Phase U

Phase V

Phase W

O|0(m|>

FG (Frame Ground)

9-20



9.1 AC Servomotors

B Servomotors with 15-bit (8192 P/R) Absolute Encoders

LL

—
i

LM

LG

i

1100 ((13.94)

KL1

KL2

LA

- ©®

KB2

Shaft Extension
(SGMG-03ASB to 09ASB)
LR

LR
(0.0016)
A
LE LC
[O[40.04 [A]
($0.0016
5 [P
LH/”
=} 6}
vy —
579

. %‘d
nee

E\] ©.0008) MTG holes =

Shaft Extension

(SGMG-12ASB to 60ASB)
LR

LE LE
L‘Fljjt— LFZJ'rL;T
JmE=nE ——llys
Qo | '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) | (5.98) (5.16) (4.29)
06ASB 233 175 115 |58(2.28) | 60 (2.36) | 88 (3.46) | 154 — 109 | 88(3.46)
(9.17) | (6.89) | (4.53) (6.06) (4.29)
09ASB 257 199 139 |58(2.28) |60 (2.36) | 112 178 — 109 | 88(3.46)
(10.12) | (7.83) | (5.47) (4.41) | (7.01) (4.29)
12ASB 259 180 119 | 79(3.11) | 61 (2.40) | 89 (3.50) | 159 — 140 | 88 (3.46)
(10.20) | (7.09) | (4.69) (6.26) (5.51)
20ASB 285 206 145 [79(3.11) | 61(2.40) | 115 185 — 140 | 88 (3.46)
(1122) | 8.11) | (5.71) (4.53) | (7.28) (5.51)
30ASB 319 240 179 | 79(3.11) | 61(2.40) | 149 219 — 140 | 88(3.46)
(12.56) | (9.45) | (7.05) (587) | (8.62) (5.51)
44ASB 387 274 213 113 61 (2.40) 174 253 125 150 88 (3.46)
(15.24) | (10.79) | (8.39) | (4.45) 6.85) | (9.96) | (492) | (5.91)
60ASB 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)
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Servodrives Dimensional Drawings

9.1.2 SGMG-JJAIB Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
[kg (Ib)]
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 LZ S S1 Q
03ASB 145 0 130 6 6 - 12 165 45 - 9 0 30 40 5.9
110 _ 0.035 19_ 0.013
(5.71) o (5.12) | (0.24) | (0.24) (0.47) | (6.50) | (1.77) (0.35) ) (1.18) | (1.57) (13.0)
(4.33 - u‘ou14) (0'75 - 0,0005)
06ASB 145 0 130 6 6 - 12 165 45 - 9 0 30 40 8.0
110 _ 0.035 19 _ 0.013
(5.71) o (5.12) | (0.24) | (0.24) (0.47) | (6.50) | (1.77) (0.35) ) (1.18) | (1.57) (17.6)
(4.33 - u‘ou14) (0'75 - 0,0005)
09ASB 145 0 130 6 6 - 12 165 45 - 9 0 30 40 10
110 _ 0.035 22 _ 0.013
(5.71) o (5.12) | (0.24) | (0.24) (0.47) | (6.50) | (1.77) (0.35) 0 (1.18) | (1.57) (22.0)
(4.33 - 0‘0014) (0'87 - 0.0005)
12ASB 200 0 180 3.2 3 0.5 18 230 76 62 13.5 +0.01 45 76 14
114.3 _ o025 35
(7.87) o (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) . 00004 (1.77) | (2.99) (30.9)
(4.50 - 0_0010) (138 0 )
20ASB 200 0 180 3.2 3 0.5 18 230 76 62 13.5 +0.01 45 76 18.5
114.3 _ o025 35
(7.87) o (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) . 00004 (1.77) | (2.99) (40.8)
(4.50 - 0_0010) (138 0 )
30ASB 200 0 180 32 3 0.5 18 230 76 62 13.5 +0.01 45 76 24
114.3 _ 025 35
(7.87) o (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) . 00004 (1.77) | (2.99) (52.9)
(4.50 - 0_0010) (1.38 0 )
44ASB 200 114.3 0 180 32 3 0.5 18 230 76 62 13.5 42 0 45 110 30
«2 —0.025 - 0.016
(7.87) o (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) o (1.77) | (4.33) (66.1)
(4.50 - 0.0010) (1'65 - o,ooob)
60ASB 200 114.3 0 180 32 3 0.5 18 230 76 62 13.5 42 0 45 110 40
«2 —0.025 - 0.016
(7.87) (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) (1.77) | (4.33) (88.2)

0
4.50 — 0.0010

0
1.65 - 0.0006

)

Note 1. The Encoder uses a 15-bit (8192 P/R) absolute encoder.
2. Eyebolts 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)

MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A
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9.1 AC Servomotors

A Channel Output

A Channel Output

B Channel Output

B Channel Output

Z Channel Output

Z Channel Output

Reset

ov

0V (battery)

+5 VDC

—|®w[(D|O|Z|Z[(C | R

3.6 V (battery)

C|II(O(MMmMoIO|w|>

FG (Frame Ground)

Note 1. Terminals K to P are not used.

2. Receptacle, plug and cable clamp are common regardless of motor capacity.

Connector Wiring on Servomotor End

A

Phase U

Phase V

Phase W

B
C
D

Ground terminal

Servomotors with 15-bit (8192 P/R) Absolute Encoders and

Brakes
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Servodrives Dimensional Drawings

9.1.2 SGMG-JJAIB Servomotors

[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMG-
03ASBAB | 248 (9.76) | 190 (7.48) | 129 (5.08) | 58 (2.28) | 61(2.40) | 56 (2.20) | 169 (6.65) | 120 (4.72) | 88 (3.46)
06ASBAB [ 271 (10.67) | 213(839) | 152(5.98) | 58 (2.28) | 61(2.40) | 79 3.11) | 192(7.56) | 120 (4.72) | 88 (3.46)
09ASBAB [ 205 (11.61) | 237(9.33) | 176 (6.93) | 58 (2.28) | 61 (2.40) | 103 (4.06) | 216 (8.50) [ 120 (4.72) | 88 (3.46)
12ASBAB | 310 (12.20) | 231 (9.09) [ 170 (6.69) | 793.11) | 61(2.40) | 79 3.11) | 210(8.27) | 146 (5.75) | 88 (3.46)
20ASBAB | 336 (13.23) [ 257 (10.12) | 196 (7.72) | 79 3.11) | 61 (2.40) | 105 (4.13) | 236 (9.29) [ 146 (5.75) | 88 (3.46)
30ASBAB | 370 (14.57) | 291 (11.46) | 230 (9.06) | 79 (3.11) | 61 (2.40) | 139 (5.47) [ 270 (10.63) | 146 (5.75) | 88 (3.46)
Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx.
SGMG- [mm (in)] Mass
LA LB c [LtE Jtrr ] P2 [ [ i it [z | 1z s s1 | o |ka(®)]
03ASBAB | 145 0 130 | 6 6 - 12 | 165 | 45 _ 9 0 30 | 40 7.9
110 _ 0.035 19 _ 0.013
(5.71) ’ (.12) | 0.24) | 0.29) 047 | 6.50) | .77 (0.35) ) @18) | @sn | @74
(4.33 - u‘ou14) (075 - 0.0005)
0BASBAB | 145 0 130 | 6 6 - 12 | 165 | 45 _ 9 0 30 | 40 10
110 _ 0.035 19 _ 0.013
(5.71) ’ (.12) | 0.24) | 0.24) 047 | 6.50) | .77 (0.35) ) @18) | @s5n | @20
(4.33 - u‘ou14) (075 - 0.0005)
09ASBAB | 145 0 130 | 6 6 - 12 | 165 | 45 - 9 0 30 | 40 12
110 _ 0.035 22 0.013
(5.71) ’ G.12) | 0.24) | 0.24) 047) | 6.50) | .77 (0.35) ) @18) | @51 | @65
(4.33 - 0‘0014) (0-87 - o,uous)
12A88AB | 200 | 143 0 180 | 32 | 3 0.5 18 | 230 | 76 | 62 | 135 45+ 001 45 | 76 19.5
(7.87) TN 09 | 013) | ©12) | 0020 | 0.71) | 9.06) [ 2.99) | 244) | (053) oo |7 | 299) | @3.0)
(4.50 - 0_0010) (138 0 )
20ASBAB | 200 | {143 0O 180 | 32 | 3 0.5 18 | 230 | 76 | 62 | 135 45+ 001 45 | 76 235
(7.87) TR 109 | 013) | ©12) | 0.020) | 0.71) | 9.06) [ 2.99) | (2.44) | (053) oo [T | 299 | 18
(4.50 - 0_0010) (138 0 )
30ASBAB | 200 | {143 O 180 | 32 | 3 0.5 18 | 230 | 76 | 62 | 135 45+ 001 45 | 76 29
(7.87) TN 09 | 013) | ©12) | 0.020) | 0.71) | 9.06) [ 2.99) | 244) | (053) oo |7 | 299) | (63.9)
(4.50 - 0_0010) (138 0 )

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)
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9.1 AC Servomotors

4.4 to 6.0 kW Servomotors

LL LR
0.0016
= o 3
CtE ALY
($0.0016).
: 15 2 (B
. — .
ﬁ 1 ;.I 9 ] 5
RN =
A |sl=l 2 3
g|* -, L \
— OB o
KB1 [ 002 ] MTG holes
(0.0008)
KB3
KB2

Shaft Extension

LR

LE

e

LF1

LF2

S1
45]
$LI2
$LI

&

Q
[mm (in)]
Model SGMG- L LL LM LR LT KB1 | KB2 | KB3 IE KLt | K2 | Ki3
44ASBAB 438 | 325 | 264 | 113 61 174 | 304 | 231 125 150 88 123
(17.24) | (12.80) | (10.39) | (4.45) | (2.40) | (6.85) | (11.97) | (9.09) | (4.92) | (5.91) | (3.46) | (4.84)
60ASBAB 512 | 399 | 338 113 61 248 | 378 | 305 125 150 88 123

0.16) | (15.71) | (13.31) | (4.45) | (2.40) | (9.76) | (14.88) | (12.01) | (4.92) | (5.91) | (3.46) | (4.84)

Model SGMG- L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3

44ASBAB 438 325 264 113 61 174 304 231 125 150 88 123
(17.24) | (12.80) | (10.39) | (4.45) | (2.40) | (6.85) | (11.97) | (9.09) | (4.92) | (5.91) | (3.46) | (4.84)

60ASBAB 512 399 338 113 61 248 378 305 125 150 88 123

(20.16) | (15.71) | (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- [mm (in)] Mass
LA LB LC LE LF1 LF2 LG LH LJ1 LJ2 Lz S S1 Q kg (1b)]
44ASBAB | 200 114.3 0 180 32 3 0.5 18 230 76 62 13.5 42 0 45 110 36
-9 - 0.025 - 0.016
(7.87) o (7.09) | 0.13) [ (0.12) | (0.020) | (0.71) | (9.06) | (2.99) | (2.44) | (0.53) | 1.77) | (433) | (79.4)
(4.50 - ﬂ.()ﬂlﬂ) (1.65 - ().0006)
60ASBAB | 200 114.3 0 180 3.2 3 0.5 18 230 76 62 13.5 42 0 45 110 50
-9 - 0.025 - 0.016
(7.87) . (7.09) | (0.13) | (0.12) | (0.020) | (0.71) | (9.06) | 2.99) | (2.44) | (0.53) . @77 [ @33) | (10)
(4.50 - 0.0010) (th - o.oonn)

Note The Encoder uses a 15-bit (8192 P/R) absolute encoder.
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Servodrives Dimensional Drawings

9.1.3 SGMS-JJA Servomotors

Connector Wiring on Brake and Servomotor End

Ao

0o

A

Brake terminal

B

Brake terminal

C

Phase U

Phase V

Phase W

O|0(m|>

FG (Frame Ground)

9.1.3 SGMS-[ ][ ]A Servomotors

Bl Servomotors with 4096 P/R Incremental Encoders
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LR

100 ([J3.94)

Shaft Extension
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SLE
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#5]
#L |
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9.1 AC Servomotors

[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10A6A 194 (7.64) 149 (5.87) | 103 (4.06) | 45 (1.77) 46 (1.81) 76 (2.99) 128 (5.04) 96 (3.78) 87 (3.43)
15A6A 220 (8.66) 175 (6.89) | 129 (5.08) | 45 (1.77) 46 (1.81) 102 (4.02) | 154 (6.06) 96 (3.78) 87 (3.43)
20A6A 243 (9.57) 198 (7.80) | 152 (5.98) | 45 (1.77) 46 (1.81) 125 (4.92) | 177 (6.97) 96 (3.78) 87 (3.43)
30A6A 262 (10.31) | 199 (7.83) | 153 (6.02) | 63 (2.48) 46 (1.81) 122 (4.80) | 178 (7.01) | 114 (4.49) 87 (3.43)
40A6A 299 (11.77) | 236 (9.29) | 190 (7.48) | 63 (2.48) 46 (1.81) 159 (6.26) | 215 (8.46) | 114 (4.49) 87 (3.43)
50A6A 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)
Model Flange Dimensions [mm (in)] Shaft End Dimensions [mm (in)] | Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ Lz S S1 Q [kg (Ib)]
10A6A 115 95 0 100 3 3 10 130 45 7 24 0 30 40 4.6
(4.53) 0 Gy | ©12) | ©12) | 039 | c12) | a7 | 028 - ”JJ 13 a18) | asn | o
(374 - 0,0014) (0.94 - 0,0005)
15A6A 115 0 100 3 10 130 45 7 0 30 40 5.8
95 _ 0.035 24 o013
(4.53) . 394 | 012) | (0.12) | 039 | .12) | @1.77) | (0.28) : 118) | 157 | (12.8)
(3,74 - 0_0014) (0'94 - 0.0005)
20A6A 115 0 100 3 10 130 45 7 0 30 40 7.0
95 _ 0.035 24 _ 0.013
(4.53) . 394 | 012) | (012) | 039 | .12) | @1.77) | (0.28) : 118) | (1.57) | (15.4)
(3,74 - 0_0014) (0'94 - 0.0005)
30A6A 145 0 130 6 12 165 45 9 0 30 55 11
110 - 0.035 28 _ 013
(5.71) . (5.12) | 024) | 024 | 047 | 6500 | 1.77) | (0.35) : 118) | 217) | (243)
(433 - 0,0014) (1»10 - (J.U(JOS)
40A6A 145 0 130 6 12 165 45 9 0 30 55 14
110 - 0,035 28 _ 013
(5.71) . (5.12) | 024) | 024 | 047 | 6500 | 1.77) | (0.35) : 118) | @17 | (30.9)
(433 - 0,0014) (1»10 - (J.U(JOS)
50A6A 145 0 130 6 12 165 45 9 0 30 55 17
110 - 0035 28 _ 013
(5.71) . (5.12) | 024) | 024 | 047 | 6500 | 1.77) | (0.35) : 118) | @17 | (37.5)
(433 - 0,0014) (1»10 - (J.U(JOS)

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): MS3108B20-29S or (Straight type)
MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A
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Servodrives Dimensional Drawings

9.1.3 SGMS-JJA Servomotors

A Channel Output

A Channel Output

B Channel Output

B Channel Output

C Channel Output

C Channel Output

ov

+5 VDC

—|®w[(D|O|Z|Z[(C | R
|

“lI({ommo(Oo|(w]|>

FG (Frame Ground)

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
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B
C
D

Ground terminal

Bl Servomotors with 4096 P/R Incremental Encoders and Brakes
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9.1 AC Servomotors

[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10ABAAB | 238 (9.37) | 193 (7.60) | 147(5.79) | 45(1.77) | 46 (1.81) | 67 (2.64) | 172(6.77) | 100 (3.94) | 87 (3.43)
15ABAAB | 264 (10.39) | 219 (8.62) | 173 (6.81) | 45(1.77) | 46 (1.81) | 93(3.66) | 198 (7.80) | 100 (3.94) | 87 (3.43)
20ABAAB | 287 (11.30) | 242(9.53) | 196 (7.72) | 45(1.77) | 46 (1.81) | 116 (4.57) | 221 (8.70) | 100 (3.94) | 87 (3.43)
30ABAAB | 300 (11.81) | 237(9.33) | 191(7.52) | 63 (2.48) | 46(1.81) | 113 (4.45) | 216(8.50) | 119 (4.69) | 87 (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)
50ABAAB | 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 Dimensions [mm (in)] Shaft End Dimensions [mm (in)] | Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ Lz S S1 Q [kg (Ib)]
10A6AAB | 115 95 0 100 3 3 10 130 45 7 o 0 30 40 6.0
(4.53) - ”;)”35 3.94) | 012) | 012) | 039 | 12 | @77 | 029 - “('1013 a18) | asn | @32
(3,74 - 0_0014) (0.94 - 0‘0005)
15A6AAB | 115 95 0 100 3 3 10 130 45 7 o 0 30 40 75
(4.53) - ”;)”35 3.94) | 012) | 012) | 039 | 12 | @77 | 028 - “('1013 a18) | asn | @6.5)
(3,74 - 0_0014) (0.94 - 0‘0005)
20A6AAB | 115 95 0 100 3 3 10 130 45 7 o 0 30 40 85
(4.53) - ”;)”35 3.94) | 012) | 012) | 039 | 12 | @77 | 029 - “('1013 a18) | asn | a8y
(3,74 - 0_0014) (0.94 - 0‘0005)
30A6AAB | 145 11070 130 6 6 12 165 45 9 g 0 30 55 14
(5.71) - ‘3'035 6.12) | ©249) | 024) | 047) | 650 | 177 | (035) - “('1013 a8 | @17 | (09
(433 - 0,0014) (1-10 - U‘OU(JS)
40A6AAB | 145 11070 130 6 6 12 165 45 9 g 0 30 s5 17
(5.71) - ‘3'035 6.12) | ©249) | 024) | 047 | 650 | 77 | (035) - “('1013 a1’ | @1 | (7.5
(433 - 0,0014) (1-10 - U‘OU(JS)
50A6AAB | 145 11070 130 6 6 12 165 45 9 g 0 30 s5 20
(5.71) - ‘3'035 6.12) | ©249) | 024) | 047) | 650 | 177 | (035) - “('1013 a8y | @1n | @4
(433 - 0,0014) (1-10 - U‘OU(JS)

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

9.1.3 SGMS-JJA Servomotors

B Servomotors with 15-bit (8192 P/R) Absolute Encoders

LL LR
0.0016)
- e 1T 004 [4]
LG LE
(O 4004 [A] Lo
($0.0016) }
@I““ﬁ’r‘? [g &\
o H (]
3 [ - W B
= 2 9
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9 T3 | s)/
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L7002 4412
W - (0.0008) MTG holes %
KB1
K82
Shaft Extension
LR
JLE
LFIL
Ay Rk
8
Q
[mm (in)]
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10ASA 208 (8.19) | 163 (6.42) | 103 (4.06) | 45 (1.77) | 60(2.36) | 76(2.99) | 142(5.59) | 96 (3.78) | 87 (3.43)
15ASA 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) | 212(8.35) | 152(5.98) | 45(1.77) | 60(2.36) | 125(4.92) | 191(7.52) | 96 (3.78) | 87 (3.43)
30ASA | 276(10.87) | 213 (8.39) | 153 (6.02) | 63 (2.48) | 60(2.36) | 122 (4.80) | 192(7.56) | 114 (4.49) | 87 (3.43)
40ASA | 313(1232) | 250 (9.84) | 190 (7.48) | 63 (2.48) | 60(2.36) | 159 (6.26) | 229 (9.02) | 114 (4.49) | 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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9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions [mm (in)] | Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ Lz S S1 Q [kg (Ib)]
10ASA 115 0 100 3 3 10 130 45 7 0 30 40 5.0
95 _0.035 24 o013
(4.53) . 394 | 012) | (0.12) | 039 | .12) | @.77) | (0.28) X 118) | @57 | Loy
(3,74 - 0_0014) (0'94 - 0.0005)
15ASA 115 0 100 3 3 10 130 45 7 0 30 40 6.2
95 _ 0035 24 o013
(4.53) . 394 | 012) | (012) | 039 | .12) | @.77) | (0.28) X 118) | @57 | @13.7)
(3,74 - 0_0014) (0'94 - 0.0005)
20ASA 115 0 100 3 3 10 130 45 7 2 0 30 40 7.4
95 _ 0035 —-0.013
(4.53) . 394 | 012) | (0.12) | 039 | .12) | @1.77) | (0.28) | 118) | 1.57) | (16.3)
(3,74 - 0_0014) (0'94 - 0.0005)
30ASA 145 0 130 6 6 12 165 45 9 0 30 55 11.5
110 _ 035 28 o013
(5.71) . (5.12) | 024) | 024 | 047) | 6500 | 1.77) | (0.35) | 118) | @217) | (254
(433 - 0,0014) (1'10 - 0.0005)
40ASA 145 0 130 6 6 12 165 45 9 0 30 55 14.5
110 _ 035 28 o013
(5.71) . (5.12) | 024) | 024 | 047) | (6500 | 1.77) | (0.35) | 118) | @17 | (32.0)
(433 - 0,0014) (1»10 - (J.U(JOS)
50ASA 145 110 0 130 6 6 12 165 45 9 28 0 30 55 17.5
—0.035 - 0.013
(5.71) . (5.12) | 024) | 024 | ©047) | 6500 | 1.77) | (0.35) : 1.18) | @17) | (38.6)
(4.33 - ()_0014) (1.10 - 0.0005)

Note The Encoder uses a 15-bit (8192 P/R) absolute encoder.

Connector Wiring on Encoder End

Receptacle: MS3102A20-29

Plug: (To be prepared by customer) (L type): MS3108B20-29S or (Straight type)

MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

A Channel Output

A Channel Output

B Channel Output

B Channel Output

Z (C) Channel Output

Z (C) Channel Output

Reset

ov

0V (battery)

+5 VDC

|| DO Z|Z| TR

3.6 V (battery)

S|l I|@(mMmOolo|wm| >

FG (Frame Ground)

Note 1. Terminals K to P are not used. Do not connect anything.

2. Receptacle, plug and cable clamp are common regardless of motor capacity.
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9.1.3 SGMS-JJA Servomotors
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Phase V

Phase W

B
Cc
D

Ground terminal

B Servomotors with 15-bit (8192 P/R) Absolute Encoders and

Brakes
L
LL LR
0.0016)
LT LM T A
#0.04 [ Lc
($0.0016)
g
] ~{E ] »
g o e
% I
2 g — | ;
f
|l [—TE'ET‘ [J\] 7 4oLz =
| (0.0008) MTG holes
KB1
KB2
Shaft Extension
LR
* LE
LF]
ol w[ BI
Y o o
N
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 (4.45) | 230 (9.06) | 119 (4.69) | 87(3.43)
40ASAAB | 350 (13.78) | 288 (11.34) | 228 (8.98) | 63 (2.48) 60 (2.36) | 150 (5.91) | 267 (10.51) | 119 (4.69) | 87(3.43)
50ASAAB | 391 (15.39) | 328 (12.91) | 268 (10.55) | 63 (2.48) 60 (2.36) | 190 (7.48) | 307 (12.09) | 119 (4.69) | 87(3.43)
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9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions [mm (in)] | Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ Lz S S1 Q [kg (Ib)]
10ASAAB 115 0 100 3 3 10 130 45 7 0 30 40 6.5
95 _ 0.035 24 o013
(4.53) . (394 | (012) | (0.12) | (039) | (5.12) | (1.77) | (0.28) ; (118) | (157) | (14.3)
(3,74 - 0_0014) (0.94 - 0‘0005)
15ASAAB 115 0 100 3 3 10 130 45 7 24 0 30 40 8.0
95 _ 0035 - 0.013
(4.53) . (394 | (012) | (0.12) | (039) | (5.12) | (1.77) | (0.28) ; (118) | (1L57) | @17.6)
(3,74 - 0_0014) (0.94 - 0‘0005)
20ASAAB 115 0 100 3 3 10 130 45 7 24 0 30 40 9.0
95 _ 0035 - 0.013
(4.53) . (394 | (012) | (0.12) | (039) | (5.12) | (1.77) | (0.28) ; (118) | (157) | (19.8)
(3,74 - 0_0014) (0.94 - 0‘0005)
30ASAAB 145 110 0 130 6 6 12 165 45 9 28 0 30 55 14.5
- 0.035 - 0.013
(5.71) . (5.12) | (024) | (024) | (047) | (650) | (1.77) | (0.35) ; (118) | 217) | (32.0)
(433 - 0,0014) (1.10 - 0‘0005)
40ASAAB 145 110 0 130 6 6 12 165 45 9 28 0 30 55 17.5
- 0.035 - 0.013
(5.71) . (5.12) | (024) | (024) | (047) | (6.50) | (1.77) | (0.35) ; (118) | (217) | (38.6)
(433 - 0,0014) (1-10 - U‘OU(JS)
50ASAAB 145 110 0 130 6 6 12 165 45 9 28 0 30 55 20.5
- 0.035 - 0.013
(5.71) . (5.12) | (024) | ©24) | ©047) | 6.50) | 1.77) | (0.35) ; 1.18) | @17) | 452
(4.33 - 0.0014) (1.10 - 0.0005)

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)
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9.1.4 SGMD-[JJA Servomotors

9.1.4 SGMD-[I[JA Servomotors

Bl Servomotors with 4096 P/R Incremental Encoders and Brakes

The external views are the same, only the approximate mass is different.

L

LL LR
T
LG | LE (0.0016)
(O#0.04 TA] LC
($0.0016) )
T—H .
G 6|
R . o o)
8 = -
N
ME z
0 g -
7] 0.02 ] 441z
KB1 (0.0008) MTG holes
KB2
Shaft Extension
LR
LE
=
7
J LF
3 213‘
’91
Q
[mm (in)]
Model SGMD- L LL LM 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 (7.83) | 156 (6.14) | 55 (2.17) | 43 (1.69) | 82(3.23) | 178 (7.01) | 165 (6.50) | 88 (3.46)
40ABA 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)
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9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx. Mass
SGMD- [mm (in)] [kg (Ib)]
LA LB LC LE LF LG LH LJ Lz S S1 Q Without With
Brake Brake
22A6A 235 200 0 220 4 4 18 270 62 13.5 28 0 45 50 15.5 20.5
- 0.046 - 0.013
9.25) o (8.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) | (0.53) | .77 | a.97) | (34.172) (45.2)
(7‘87 - 0'0013) (1'10 - 0.0005)

220 4 4 18 270 62 13.5 2 0 45 50 18.5 235
8_ 0.013

32A6A 235 200 _ 00046
0 ) 1.77) | (1.97) (40.786) (51.8)
(1'10 - 0.0005)

(9.25) (8.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) | (0.53)
(787 - 0,0018)

40A6A 235 0 220 4 4 18 270 62 13.5 0 45 60 21 26
200 - 0.046 32_ 0.016
(9.25) 0 (8.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) | (0.53) o (1.77) | (2.36) (46.297) (57.3)
(787 - 0,0018) (1.26 - o,ooob)

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): MS3108B20-29S or (Straight type)
MS3106B20-29S

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

+5 VDC

FG (Frame Ground)

||| O-|Z|IZ| R
|

Sl I|IO(Mmmolo| | >

Note 1. Terminals K to T are not used.

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|-
D [ FG (Frame Ground)

m

Brake terminal

Note E and F are blank if there is no brake.
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9.1.4 SGMD-[JJA 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 LR
LT LM T
LG LE (0.0016)
—IO[$004 A Lc
($0.0016)
T .
= A
) ]
8 i 2 .
s |9 %
2 3
03
¥
4-41Z
KB1 (0.0008) MTG holes
KB2
Shaft Extension
LR
LE
=
b
i
b wIB
g .| o
o}
Q
[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 (8.39) | 156 (6.14) | 55(2.17) | 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(7.95) | 165 (6.50) | 88 (3.46)
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9.1 AC Servomotors

Model Flange Dimensions [mm (in)] Shaft End Dimensions Approx. Mass
SGMD- [mm (in)] [kg (Ib)]
LA LB LC LE LF LG LH LJ Lz S S1 Q Without With
Brake Brake
22AWA 235 200 0 220 4 4 18 270 62 13.5 28 0 45 50 15.5 20.5
- 0.046 - 0.013
9.25) o (8.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) | (0.53) : 1.77) | 1.97) | (34.172) (45.2)
(7.87 - u‘oms) (1.10 - o,uous)

220 4 4 18 270 62 13.5 28 0 45 50 18.5 235
- 0.013

32AWA 235 200 _ 00046
o ) 1.77) | (1.97) (40.786) (51.8)
(1-10 - o,uous)

(9.25) (8.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) | (0.53)
(7.87 - u‘oms)

40AWA 235 0 220 4 4 18 270 62 13.5 0 45 60 21 26.5
200 _ 0.046 32_ 0.016
(9.25) ( o (8.66) | (0.16) | (0.16) | (0.71) | (10.63) | (2.44) | (0.53) (1.77) | (2.36) (46.297) (58.4)
7.87 — u‘oms) (

0
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)
MS3106B20-29S

Cable Clamp: (To be prepared by customer) MS3057-12A

A [ A Channel Output K [ S Channel Output
B | A Channel Output L [S Channel Output
C | B Channel Output M-

D | B Channel Output N |-

E [ Z Channel Output P-

F | Z Channel Output R [ Reset

Glov S | 0V (battery)
H|+5VvDC T | 3.6 V (battery)

J

FG (Frame Ground)

Note 1. Terminals M to P 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 E | Brake terminal
B | Phase V
C | Phase W G|-
D [ FG (Frame Ground)

m

Brake terminal

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[))
® 15kW

Encoder lead
UL2854, @6 (30.24)

Motor Lead

UL2464, 49.5 (¢0.37)
35) (1.38)

u Screw

=

T

: ,{ (149.5) (5.89) ' 300430 (11.81£ 1.18) Cross-section Y-Y
= | TH T109.5 (4.31) 40 (1.57
[ I 94.7 (3.73)
S 1 -i— — ST T A 120 (472 Hex. nut 17 (0.67)
Sealant| 3 | | & 041 (039 (0.19) (0.0016) 38 (1.50) _
7] 0.02 ] % =) g
Z X
B Nar;we plate LA ] (0.0008) 4'4’250 = <§(
MTG hol
F,,,L—J I + oles
19 (0.75) oK
Y | o145 ©5.71) |
— - = —_— g —
b v
_I:_ s
Incremental encoder A 0 0
2048 P/R $0.0016) 1946 : @ 19 - oo (0.75 - 0.0005)
110A7 : ¢ 110 — r?.035 (4.37 - 0[.)0014)
Model QK U w T Screw Output | Approx. | Allowable Allowable
SGMP- dimensions w Mass Radial Load | Thrust Load
kg (Ib) N (Ibf) N (Ibf)
15A312 | No key - 1500 6.6 490 (110) 147 (33)
15A314 22 3.5 6 6 - (14.6)
(0.87) | (0.14) | (0.24) | (0.24)
15A316 22 3.5 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 surface.
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9.1 AC Servomotors

Servomotor and Encoder Plug

Motor Plug
—
‘s
3 [HO®
N

@l
7.6 (0.30)

Encoder Plug

14 (0.55)

=N

16 (0.63)

14 (0.55)

W@E)
W]l
HE[E

"

F’ 7.6 (0.30)

g

Plug: 350779-1 (AMP)
Pin: 350218-6 or 350547-6

Connected to
Cap: 350780-1
Socket: 350536-6 or 350550-6

Plug: 172169-1 (AMP)

Pin: 170359-1 or 170363-1
Connected to

Cap: 172161-1

Socket: 170361-1 or 170365-1

Motor Wiring Specifications

1| Phase U Red

2 | Phase V White

3 | Phase W Blue

4 | FG Green, Yellow
Incremental Encoder Wiring Specifications

1| A channel output Blue

2 | Achannel output Blue, Black

3 | B channel output Yellow

4 | Bchannel output Yellow, Black

5 | C channel output Green

6 | Cchannel output Green, Black

7 |1 0 V (power supply) Gray

8 | +5 V (power supply) | Red

9 [ FG (Frame Ground) Orange
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9.1.5 SGMP-15A Servomotor

B SGMP Servomotors

Servomotors with Incremental Encoders and Brakes
(SGMP-15A31[ B, C)
® 1.5kW

Encoder lead UL2854,

96 (¢0.24) 300+30 (11.81+1.18)
Screw
Motor Lead Y
UL2464, 29.5 (20.37)
3
ot T
‘(300230 (11.81x 1.18) .
! 'f (183 (7.2) max) Cross-section Y-Y
! {11 143 (5.63) max. . 40 (1.57)
Sealant 19.6 (0.38) i 94.7 (3.73) —r n oo (E:i;z:?gonal nut 17 (0.67)
i = | 105 (0.41) (0.39)| (0.14) (0.0016) 38 (1.50 .
7] 002 | % . =
Name plate A (0.0008) & =X
- | T 4-910 Q=
i ~1_9_](0.75)’ £ MTG holes
QK
Y |
| B | 9145 95.71)
e e e s e e o« e = S e -
— ) Iy
0 Y >
-E- .
/ 0.04
Incremental encoder Holding brake A 19h6 = ¢ 19 0 (0 o )
2048 P/R (De-energization operation) 40.0016) ’ TR T T 000
Voltage: B: 90 VDC; C: 24 VDC . 0 0
Brake holding torque 110A7 = @ 110~ o0ss (4'37 - 0.0014)
= Motor rated torque
Model 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 8.1 490 (110) 147 (33)
15A312C (17.9)
15A314B 22 3.5 6 6 -
15A314C | (0.87) | (0.14) | (0.24) [ (0.24)
15A316B 22 3.5 6 6 M6,
15A316C | (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 15A316B(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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9.1 AC Servomotors

14.0

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, 6 pins)

Connected to

Cap: 350781-1

Socket: 350536-6 or 350550-6

20.3 (0.80)

27.4 (1.08)

Encoder Plug

14 (0.55)
Plug: 172169-1 (AMP)
= / Pin: 170359-1 or 170363-1
Connected to
ale W@ Cap: 172161-1
cie|l |®BElE Socket: 170361-1 or 170365-1
<+
A5 DB

9-41

Motor Wiring Specifications

1| Phase U Red

2 | Phase V White

3 | Phase W Blue

4 | FG Green, Yellow
5 | Brake terminal Black

6 | Brake terminal Black

Incremental Encoder Wiring Specifications

1 | A channel output Blue

2 | A channel output Blue, Black
3 | B channel output Yellow

4 | B channel output Yellow, Black
5 | Cchannel output Green

6 | C channel output Green, Black
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 Servomotor

B SGMP Servomotors

Servomotors with Absolute Encoders, without Brakes
(SGMP-15AW[][))

® 1.5kW

Encoder lead

UL20276, ¢8 ($0-31)  300+30 (11.81+ 1.18)

(35) (1.38)

Screw

U

=l

T
Cross-section Y-Y

N ! (174) (6.85) ~——— 300+30 (11.81+ 1.18)
14059 ! l 9143; (f?;) S H I'nut 17 (0.67
_\_.] _i_ .7 (3. - n 120 (14.72) exagonal nut (0.67)
Sealant . — | 105 (0.41) (0.39)] 35 (0.14) (0.0016) 38 (1.50) s
7] 0.02 }(0.0008) &, in o
Name plate A 4410 \'9{ 1 - >§<
| T | 5
1 = MTG holes
I =i —~3
19 QK ¢
(0.75) Y i
N | !:_ = 145 (¢5.71)_ |/
— © -
Y =2
¢ 3 ®
, =i 1=
Absolute encoder A 0 0
1024 P/R wooore) 1986919 — oo (0‘75 - 0-0005)
110A7 : ¢ 10 - ((11.035 (4.37 - n(.]onm)
Model QK U w T Screw Output | Approx. Allowable Allowable
SGMP- dimensions w Mass Radial Load | Thrust Load
kg (Ib) N (Ibf) N (Ibf)
15AW12 | No key - 1500 7.1 490 (110) 147 (33)
15AW14 22 35 6 6 - (15.7)
(0.87) |(0.14) | (0.24) | (0.24)
15AW16 22 35 6 6 M6,
(0.87) |(0.14) | (0.24) | (0.24) | depth 10
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 quoted allowable radial load is the value at a position 35 mm (1.38 in)

from the motor mounting surface.
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9.1 AC Servomotors

Servomotor and Encoder Plug

Motor Plug Motor Wiring Specifications
Plug: 350779-1 (AMP) 1 | Phase U Red
Y @ Pin: 350218-6 or 350547-6 2 | Phase V White
g ® Connected to 3 | Phase W Blue
= Cap: 350780-1 4 | FG Green, Yellow
5 M@ Socket: 350536-6 or 350550-6
v HaE
7.6 (0.30) ¢.‘ F* 7.6 (0.30)
<+“—>
14.7
(0.58)
Encoder Plug Absolute Encoder Wiring Specifications
1 A channel output Blue
254 (0,63 2 A channel output White, Blue
Mj Plug: 172171-1 (AMP) 3 B channel output Yellow
Pin: 170359-1 or 170363-1 — -
4 B channel output White, Yellow
Connected to 5 nannel
Cap: 1721631 %(S) channel output | Green
Socket: 170361-1 or 170365-1|_6 Z (C) channel output | White, Green
7 0V (power supply) Black
8 +5 V(power supply) | Red
9 FG (Frame Ground) Green, Yellow
10 | S channel output Purple
11 S channel output White, Purple
*
(12) | (Capacitor reset) (Gray)
13 | Reset White, Gray
14 | 0 V(battery) White, Orange
15 | 3.6V(battery) 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) 30030 (11.81£ 1.18)

(35) (1.38)

/""""" U crew
Motor lead
UL2464, $9.5 (60.37)
(35) (1.38) z
— L
o T
[ 300230 (11.81= 1.18) Cross-section Y-Y
i (210 (8.27) max.)
[{T 170 (6.69) max. 40 (1.57)
1 '(0_47) 1] 194.7 (3.78) Hexagonal nut 17 (0.67)
*i Sealant | Gb 10 | 35 1] 004 ] 1120 (04.72)
, = 1105 0.41) (039 (©.14) (0.001) 38 (1.50 s
/] 002 ] % T+ =
Na'rne plate LA (0.0008) & - @ ‘E(
: - B 4910\ |
e [ +H MTG holes ¢ )
QK €
Y]
S I SR A S O O “iﬁlﬁ”’ ,% 4145 (¢95.71)| I
fomr © -
3 Y &
- e
= 2 e
! \ 55 |
Absolute encoder Holding brake )A 0 0
2048 P/R (De-energization operation) o 19h6 : ¢ 19— oois (0475 - 0-0005)
Voltage: B: 90 VDC; C: 24 VDC 0 0
Brake holding torque 11047 : @ 110 — 003 (4.37 - 0‘0014)
= Motor rated torque
Model QK ) w T Screw Output | Approx. Allowable Allowable
SGMP- dimensions w Mass Radial Load | Thrust Load
kg (Ib) N (Ibf) N (Ibf)
15AW12B [ No key _
15AW12C
15AW14B > 3 0 0 - 1500 8.6 490 (110 147 (33
15AW14C | (087) | (0.14) | (024) | (0.24) (19.0) (110) 33)
15AW16B 22 3.5 6 6 M6,
15AW16C | (0.87) | (0.14) | (0.24) | (0.24) | depth 10
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.

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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9.1 AC Servomotors

Servomotor and Encoder Plug

Motor Plug Motor Wiring Specifications
Plug: 715-1 (AMP
P':gszz; 856 05 350247 6 (1 o 4 pins) 1 Phase U Red
n: - - | .
B 350561-1 or 350690-1 (5, 6 pins) 2| Phase V White
= 3| Phase W Blue
28 ® Connected to
) g @) @): Cap: 350781-1 4| FG : Green, Yellow
‘ = Socket: 350536-6 or 350550-6 5| Brake terminal Black
20.3 (0.80) 6| Brake terminal Black
" 27.4(1.08) |

Absolute Encoder Wiring Specifications

Encoder Plug 1 | A channel output Blue
2 | A channel output White, Blue
22.4 (0.88) Plug: 172171-1 (AMP) 3 E channel output Yellow
‘ j Pin: 170359-1 or 170363-1 4 | B channel output White, Yellow
Connected to 5 | Z (C) channel output Green
Cap: 172163-1 6 | Z (C) channel output White, Green
Socket: 170361-1 or 170365-1 7 | 0V (power supply) Black
8 | +5 V (power supply) Red
9 | FG (Frame Ground) Green, Yellow
10 | S channel output Purple
11 | S channel output 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

Bl Standard Connectors (Not IP67 Compatible)

List of SGM[] Servomotor Connectors (Standard: Without
Holding Brake)

Servomotor
Model

Servomotor End Connector

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS- 10ALIA
15ALJA
20ALIA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

30ALIA
40ALIA
50ALJA

MS3102A22-22P

MS3108B22-228

MS3106B22-228

MS3057-12A

SGMG- 05ALJA
09ALIA

13ALIA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

20ALIA
30ALIA
44AL1A

MS3102A22-22P

MS3108B22-228

MS3106B22-228

MS3057-12A

55AL]A
75AL1A
1AALIA
1EALIA

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMG- 03A[LIB
06ALIB

09ALB

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

12AL1B
20ALB
30ALIB

MS3102A22-22P

MS3108B22-228

MS3106B22-22S

MS3057-12A

44AL1B
60ALIB

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMD- 22A[JA
32ALIA

40ALJA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A

Connector on
motor end already
provided.
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Servomotor
Model

Encoder End Connector

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS- 10ALIA
15ALJA
20ALIA
30ALIA
40ALIA
50ALJA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 05ALJA
09ALIA
13ALIA
20ALIA
30ALIA
44AL1A
55AL]A
75AL1A
1AALIA

1EALIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 03A[LIB
06ALIB
09ALB
12AL1B
20ALB
30ALIB
44AL1B

60ALIB

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMD- 22A[JA
32ALIA

40ALJA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

Connector on
motor end already
provided.
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9.1.6 List of Encoder and Servomotor End Connectors

List of SGM[] Servomotor Connectors (with Holding Brake)

tor and the bottom connector model is for the brake.

948

Servomotor Servomotor End Connector
Model Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10AJA | MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
15ALJA
20ALJA
30ALJA | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
40ALJA
50ALJA
SGMG- O05A[JA | MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
09ALJA
13ALJA
20ALJA | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
30ALJA
44ACJA
55ALJA | MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
75ALJA | MS3102A10SL-3P | MS3108B10SL-3S | MS3106A10SL-3S | MS3057-4A
1AALJIA
1EALJA
SGMG- 03A[IB | MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
06A[IB
09A[B
12AJB | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
20A[B
30A[LIB
44AB | MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
60ALIB | MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A
SGMD- 22A[JA | MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
32ALJA
40ALJA
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- 10ALIA
15ALJA
20ALIA
30ALIA
40ALIA
50ALJA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 05ALJA
09ALIA
13ALIA
20ALIA
30ALIA
44AL1A
55AL]A
75AL1A
1AALIA

1EALIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 03A[LIB
06ALIB
09ALB
12AL1B
20ALB
30ALIB
44AL1B

60ALIB

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMD- 22A[JA
32ALIA

40ALJA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

Connector on
motor end already
provided.
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9.1.6 List of Encoder and Servomotor End Connectors

B [P67-compatible Connectors

List of SGM[] Servomotor Connectors (without Holding Brake,

IP67-compatible)
Servomotor Receptacle Plug End Bell: Japan Aviation
Model Electronics Industry, Ltd.
Back Shell: Daiichi Denshi
Kogyo Co., Ltd. Cable Clamp Manufacturer
Angled Straight
(L-shaped)
For Servomotors
SGMS- 10A[JA | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A- | Daiichi Denshi
15A[JA | 10PD 0S(D190) >k Kogyo Co., Ltd.
20ALJA
30A[JA | JLO4HV-2E22-22P | JL0O4-6A22- JLO04-22EBL JL04-22EB JL04-2022CK | J apan Aviation
40AJA E-B 228 14 Electronics Indus-
try Co., Ltd.
50ALJA y
SGMG- 05A[ A | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A- | Daiichi Denshi
09A[JA | 10PD 0S(D190) >k Kogyo Co., Ltd.
13ALJA
20A[JA | JLO4HV-2E22-22P | JL0O4-6A22- JL04-22EBL JL04-22EB JL04-2022CK | J apan Aviation
30AJA |EB 228 (14) Electronics Indus-
try Co., Ltd.
44A A y
55AJA | JLO4V-2E32- JLO4V-6A32-1 *1 *1 *1 J apan Aviation
75AJA 17PE-B 7SE Electronics Indus-
try Co., Ltd.
1AALJA y
1EALIA
SGMG- 03A[1B | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A | Daiichi Denshi
06AC]B 10PD 0S(D190) =k Kogyo Co., Ltd.
09A[]B
12A[ B | JLO4HV-2E22-22P | JLO4-6A22- JLO04-22EBL JL04-22EB JL04-2022CK | J apan Aviation
20A[JB E-B 228 14 Electronics Indus-
try Co., Ltd.
30A[ B y
44A[]B | JLO4V-2E32- JLO04V-6A32-1 *1 *1 *1 J apan Aviation
17PE-B 7SE Electronics Indus-
60ALIB try Co., Ltd.
SGMD- 22A[ JA | JLO4V-2E24- JLO4-6A24- JLO4-24EBL JL04-24EB JL04-2428CK | J apan Aviation
32AJA 10PE-B 10S a7 Electronics Indus-
try Co., Ltd.
40ALJA y
For Encoders 97F3102E20- MS3106A20-2 | CE-20BA-S CE02-20BS-S | CE3057-12A- | Daiichi Denshi
29p 9S(D190) * Kogyo Co., Ltd.
Provided by the user.

* 1. Use flexible conduit for the motor section of SGMG-55A[JA, -75AJA, -1AA[JA, -44A[JB and -60A[]B
Servomotors 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.
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9.1 AC Servomotors

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 (3<) based on wire diameter.

List of SGM[] Servomotor Connectors (with Holding Brake,

IP67-compatible)
Servomotor Receptacle Plug End Bell: Japan Aviation
Model Electronics Industry, Ltd.
Back Shell: Daiichi Denshi
Kogyo Co., Ltd. Cable Clamp Manufacturer
Angled Straight
(L-shaped)
For Servomotors
SGMS- 10A[JA | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A- | Daiichi Denshi
15A[JA | 10PD 0S(D190) * Kogyo Co., Ltd.
20ALJA
30A[JA | JLO4HV-2E22-22P | JL04-6A22- JL04-22EBL JL04-22EB JL04-2022CK [ Japan Aviation
40AJA E-B 228 (14) Electronics Indus-
try Co., Ltd.
50ALJA Y
SGMG- 05A[JA | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A- | Daiichi Denshi
09A[JA | 10PD 0S(D190) * Kogyo Co., Ltd.
18ALJA
20A[JA | JLO4HV-2E22-22P | JL04-6A22- JL04-22EBL JL04-22EB JL04-2022CK [ Japan Aviation
30AJA E-B 228 (14) Electronics Indus-
try Co., Ltd.
44AL 1A Y
55A[JA | JLO4V-2E32- JLO4V-6A32-1 *1 *1 *1 Japan Aviation
75A0JA 17PE-B 7SE Electronics Indus-
try Co., Ltd.
1AALIA y
1EALJA
SGMG- 03A[]B | CE05-2A18- MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A | Daiichi Denshi
06A 1B 10PD 0S(D190) -k Kogyo Co., Ltd.
09AL1B
12AL 1B | JLO4HV-2E22-22P | JLO4-6A22- JL04-22EBL JL04-22EB JL04-2022CK [ Japan Aviation
20A[ B E-B 228 (14) Electronics Indus-
try Co., Ltd.
30ALIB Y
44A[ 1B | JLO4V-2E32- JLO4V-6A32-1 *1 *1 *1 Japan Aviation
17PE-B 7SE Electronics Indus-
60ALIB try Co., Ltd.
SGMD- 22A[ JA | JLO4V-2E24- JLO4-6A24- JLO4-24EBL JL04-24EB JL04-2428CK [ Japan Aviation
32A A 10PE-B 10S a7 Electronics Indus-
try Co., Ltd.
40AL]A y
For Encoders 97F3102E20- MS3106A20-2 | CE-20BA-S CE02-20BS-S | CE3057-12A- | Daiichi Denshi
29p 9S(D190) K Kogyo Co., Ltd.

Provided by the user.

* 1. Use flexible conduit for the motor section of SGMG-55A[JA, -75AJA, -1AA[JA, -44A[JB and -60A[]B
Servomotors because they do not have end bells. (Japan Aviation Electronics Industry Co., Ltd.)
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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 to 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.

9-52



9.2 SERVOPACKS

9.2 SERVOPACKS

9.2.1 SGDB-05AN[] to 15AN[] SERVOPACKS (0.5 to 1.5 kW)

Two, 5.5 (0.22) dia. mounting holes  3CN Regenerative resistor
110 (4.33) Heat sink * Air
92 (3.62) flow

[ X
E] \11
N
5CN
29 ¢
- s |9 % Name D}
SwAmNG|  POWER 0|2l g plate
© R (D0 sen Q&
5D
G | isw
y v m |
1CN 20N vl
Y ap —
= 1CN_| |8
o
)
8 IS

i ’
External terminals Ma Cover

(M4 screws)
Ground terminal (M4 screw)

IE Il
')

flow

(0.30)

0
~

35 (1.38) 125 (4.92) 65 (2.56)

FIk | [FIe=%

J J C

J J T

1 T T

= =

a =

[ I I G T G— R R |

(b I I G I GE— ) |

(b B I G I GE— ) R |

(b B I G I GE— I R |

S |l ——=|5

[ G T G

(b B I G B GE— I N | n | ©

el e e—— =28

[am}] [a=} gf!@‘““‘
® ©| T
ol
8 8

Approx. mass: 4 kg (8.82 Ib)
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9.2.2 SGDB-20AN[] to 30AN[] SERVOPACKS (2.0 to 3.0 kW)

9.2.2 SGDB-20AN[] to 30AN[] SERVOPACKS (2.0 to 3.0 kW)

Two, ¢5.5 (0.22) mounting holes  3CN

135 (5.31)

117 (4.61)

Heat sink

Regenerative resistor

*Air
flow

5CN
SERVOPACK .
SGDB-[T AN ] &
)
]
& WARNING PA(BXVRES 50N 34
(&) 1s
€ ysw
y YASKAWA -
1CN 2CN
i I_| L
CHARGE()H X 2CN
R n 1CN

N

189.5 (7.46)

250 (9.84)

60.5 (2.38)

o
‘ Il

(M4 screws)

External terminals

Ground terminal (M4 screw)

| [5022

7.5
(0.30)

0 It
T
Name
plate D}
I
]
_ i *pf
U
o | ECDA‘
Lo { Fan * Air
Cover flow
SGDB-20x1
SGDB-30x2
125 (4.92) 65 (2.56)

216 (8.50)
225 (8.86)

153 (6.02)
156 (6.14)
173 (6.81)

Approx. mass: 5 kg (11.0 Ib)



9.2 SERVOPACKS

9.2.3 SGDB-50AN] SERVOPACKS (5.0 kW)

Regenerative resistor

Two, ¢6 (0.24) mounting holes
Air
Heat sink ow
4CN 3CN $§ o N N A\qﬂ Aﬂm}k
= = M =
= mit 1
DT
]
= oy (oomuy ! !
== |11 o m
Sl [ (==
| y ‘m;SCK:M 2CN E ) v 4‘/ 4‘/# %7 Gi
e
—
35 190 (7.48)
ﬂ 1CN U\ 2CN | g (139
6 (0.24) ;_
?10-18) ‘ 150 (5.91) (1.(132)
210 (8.27) Enlarged View of External Terminals (M4 Screws)
[ FEEEEEEEEEREE,
cleleleleldelelelelelele
1CN 2CN O RSTrtPNBUVWO
e R = =
¢ —=
& L EEEEOE ) < £ g
§ N A gi
g _ Approx. mass: 8 kg
i (17.6 Ib)
5.4 (0.21 199.2 (7.84) 5.4 (0.21)
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9.2.4 SGDB-60AN[] to 75AN[] SERVOPACKS (6.0 to 7.5 kW)

9.2.4 SGDB-60AN[] to 75AN[] SERVOPACKS (6.0 to 7.5 kW)

M4 control circuit terminals

ﬁ ﬁ Air
flow

Mounting Holes i

g 3CN ) 3 Top cover Cooling fan

g 8
[SHN =)
ey R
@ a
e C—)
Control circuit
terminal
ERVOPACK _B5CN
GDB-[TAN ]
\YASKAWA
y @/ Upper cover
POWER >
o) ALARM E SCNP 2 |
CHARGE?H%’gi .SW WARNIN ,“2 ; . M
b= ain  circuit
. H n
) 2|3 [Trr terminal
® © Lower cover
é L ] Ground
= NB terminal
®
Eleelele
D r%
g8, @ I 25.3 15.2 (0.60)
) X 5. i
o
= *; 1 ﬂ@ E (1.00) 82 (3.23) 112.8 (4.44)
_2CNJ 8 9.7 225.3 (8.87)
View A e (0.38)
25 25 ﬁ
0.98 180 (7.09) (0.98) )
| MAX. 230 (9.06) 2 w
ow

Main circuit
terminals (M6 screws) Ground terminal (M8 screw)

145 (5.71)

0= =ol%
= = S
o= =0 g
S 3
@ i =

b

)

8

® Approx. mass: 15 kg
©_© (33.1 1)
View A
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M4 control circuit terminals

9.2.5 SGDB-1AAN, -1EAN SERVOPACKS (11, 15 kW)

Mounting Holes Name plate A
260[{10.24) e Cooling fan
0 (.18 7 — /
4CN 3CN 28) . ) i
ofal \ | ¥E =< - IR
o o (——
2 | 8
S .
5 |
g | ]
™ o
y e POWEREESCNG—] 5% i )
& ALARM @)1 << :
CHARG @ | 1
o °© 10N on @ 5 P
(020 i
|y 5 .
© o
3 | )
3 D
= b
olelelglolgiele Rl | g MM 4
® §§”§ SClClEle]lks])= & TwET |
OFjii [ RIS eST T 224 (8.89)
.34 |27 oflz 1o 257 (10.12)
[(1.34) (1.06) /|152.5 (GAL 64/5 \g w3 | 8 39 121 (4.76) 125 (4.92)
‘ 1CN / | 2CN (7"4.54) 'S &c'le (1:5] 285 (11.22)
Regenerative | Main circuit \/ Ground ]
resistor terminals terminals terminals View A
(M6 screws) (M8 screws) (M8 screws)
Approx. mass: 23 kg
(50.7 Ib)
Heat sink
View A
B Common for SGDB-05 to 1TEAN SERVOPACKS
Code SERVOPACK End Connector Comments
1CN 10226-52A2JL Manufactured by Sumitomo 3M
2CN 10220-52A2JL Co., Ltd.
4CN MR-8RF1D2(G) Manufactured by Honda Tsushin
Kogyo Co., Ltd.
5CN DF11-4DP-2DSA Manufactured by Hirose Electric
Co., Ltd.

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-05AN[I-P to 15AN[J-P SERVOPACKS

9.2.6 SGDB-05AN[-P to 15AN[]-P SERVOPACKS

Regenerative resistor

Four, ¢$6 (0.24) mounting holes .
o)
110 (4.39) 2 Heat sink
92 8.62) ~ -
%
J_J @ @ 3CN.
Hoo .
<
tj SN | _ d
5| 3 0
< 5 (=2}
s| 2 ®
o
8| &
o
@
®
o )
0 i [*—Fan
_1CN_ 3 - "| |
— 35 | Cover Air fi
External terminals a 1.38) 125 (4.92) _L65 I(rzgggi
(M4 screws) e
Ground terminal (M4 screw)
Inside the cover
@ 8
| o
o
& &
Approx. mass: 4 kg (8.82 Ib)
<
10(0.39)  92(362) _  10(0.39) - ; 316? &
—i ‘ wf{‘.\ g-’ g z Mounting g
Sinlo )
S4o— — L
_;——t__.____
Four, ¢5 !
($0.80) | |
Mounting I
Holes H ' )
l | | < o @
ol < &
ol 9| o
. Hollow ' ol T T
™ ol o
AN ©f ~
‘ [ AN
H ) " ©
I
R
()
(I Y
1 — —
LX T M
— a"_‘__ ——
912 [p]a7] ]l<
clE|g
57 CpY) ~ § 2
350149 L ss0s 35(014) o
(#1320.020) - Note The angle shown in the diagram above is required for
112 (4.41) mounting. Maintain a gap at least 10 mm (0.39 in) wide
View of the Mounting Surface at the top and bottom.
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9.2.7 SGDB-20AN[-P to 30AN[]-P SERVOPACKS

Four, ¢6 (0.24) dia. mounting holes

4CN
135 (5.31) & Regenerative resistor
117 4.61) g Heat sink \
I ~
%
(73] 3CN
©
N
5CN =
= 0
28 2
S| S -
9| o
1sw & K
@©
- 2CN ]
Jo 10N & —Fan
7 S | SGSB-20x1
© SGSB-30x2
@
External terminals g
M4 screws; S (1.38

Ground terminal (M4 screw)

Inside the cover

— ¥ Py
28
8|
S A5lolw
ST Ela|d
o 8| o
B 8=
Approx. mass: 5 kg (11.0 Ib)
<
Elg
10 (0.39 10(039) = 3|2
(0.39), 117 (4.61) 10 ( e)‘@ g z Mounting >
l ’ NS o surface g
SN R =~
14 PR - E
&
% ! l
Four, ¢5 (40.80); I |
. (=)
mounting holes l \ g
! : I
' 51218
Hollow o 8 8
. H \ “igle
| A
©
[s¢]
v (V)
1 t G
(Y]
|
. 0| 3
' [
]l =t =
o
4 . T
e
| S
(0.47 sl E|8
82 (3.23) ~ g2
117 (4.61) <1
3.5 (0.14) 13005 35014 2 . . . .
5 1220.020) Note The angle shown in the diagram above is required for

mounting. Maintain a gap at least 10 mm (0.39 in) wide

View of the Mounting Surface at the top and bottom.
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9.2.8 SGDB-50AN[]-P SERVOPACK

9.2.8 SGDB-50AN[]-P SERVOPACK

5CN

POWER —]

ALARM

214 (8.43)

9-60

3CN
Regenerativg\resistor
4CN Two, ¢6 (0.24) mounting holes Heat sink 3
o
_ % q;;‘ = =i
| 3 sls “[[Ilmﬂmmmmm]
| <& 5
| 3ela >
gH 5CN SN & 1 <
1SW [ A “ «
‘ CHAF{GE‘ Name
TSN o plate eoasd
1CN 2CN | mm S
TEOIPIOP OO * o
Spempepeesy) | 12}
i C,—,—) i b v N
| NE I
6 (0.24) < 68
S 35 (1.38) 122 (4.80) (2.68)
30 | 150 (5.91) 30 - 1
1.18) 210 (8.27) 1.18) Detailed View of External Terminals (M4 screws) Fan
{ e e e e e e e E Packing
SRSTrt PNBUVWS
1CN 2CN .
&
S
4 x M5 taps 0
£ i
-+
& %, 7
el s g
~| 8 0
vl 3 Hollow <
ol )
3 8 7 S
© —1 77
5 o] R -+ &
- s 245(096) | | 150 (5.91) | |24.5(096)2
3 + + e
201 (7.91) o
5.4 54 Detailed View of Installation
(0.21) 199.2 (7.84) (0.21)

Approx. mass: 8 kg (17.6 Ib)
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9.2.9 SGDB-60AN[] to 75AN[-P SERVOPACKS

Air flow ﬁ

Control circuit terminals (M4 screws) 8
7(0.28) Mounting . . g—
. holes 4CN 5CN 3CN © 8 Top cover Cooling fan K
j \ ‘ INES) ~
B AN R A 4 ‘
® 8 \% T
o - [
- : | )
n N~ - 1l
s = T
c  Conrodias |
ol ontrol circuit ‘ ‘
2 SERVOPACK \ terminal ‘ ‘
~ seoe- (AN o] ‘ H P
L | | 3
o ; 23 Upper cover ‘ | H i‘
cnarae (A 3 9 ;’ ‘ ‘ Q
1= Main circuit ‘ H
® N 1y terminal ‘ ‘ ‘
= H—“ ] Lower cover | |
° 8 S \ |
v ® —12.5 57.4 0 ‘
< (0.49) ~|
o & 226)63200 o | | Ground H
- (58.6 (2. 31\)/ / oed terminal H
N 2Qle[eldle] ® I
® |@ RS T NBIP1H — I
312 u®‘®‘®‘®‘®‘®‘® Dl |
o Lol ] il wm N =
I T .y (90 (3.54))| &
I8 E 2CN 8 25.3 (1.00 82 (3.2 112.8 §
1636(6 44) 0|3 5.3 (1.00) (3.23) .8 (4.44) o
(0.28) ~'e o
1 9.7 (0.38) (225.3 @
30.7(1.21) | | g5\ 919=171 (28.3 (1.11)) 8.87)) 2
12.5 (0.49) 205 (8.07) | 12.5 (0.49) Air flow ﬁ
MAX.230 (9.06)
] View A M8 ground terminal
M6 main circuit terminals
- 85
4 x M6 taps § jof; g
3.4 82 S 9
(0.13) (3.23) RN
_ }‘—)\‘—j N
Ry # L
E Two, ¢6 (0.24)
9| holes
g3 Sk
[ all o
=4 Holl b=
g ollow o
& 7
=
Sy
0|
| g
® 8 Iy ‘ T g
® © 7 (0.28) ||| 205 (8.07) _|ll7 (0 28) 5] g
(5.5.(0.22))] 219 (8.62) 65 13 o
(7.9 (0.31)) (217.3 (8.56)) (4.8 (0.19)) 7(0.22)) o=
N

View A
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Detailed View of Mounting

Approx. mass: 15.5 kg (34.2 Ib)




Servodrives Dimensional Drawings

9.2.10 SGDB-1AAN-P, 1EAN-P SERVOPACKS

9.2.10 SGDB-1AAN-P, 1EAN-P SERVOPACKS

Mounting holes M4 control circuit terminals Name plate _
260 (10.24) Air flow Cooling fan
1301 200 (7.87) _
| 4CN5CN 3CN .7 g
3l | Vv e \ [
@ NI ==
SERVOPACK. o q g
seoa- CCR ) : ": %
NS SERVOPAC
® e
sar (101
N N
AR
L] il
i & ®‘®H®HX i g ~ m=ll
Drst 523 s HPL
Laa | 27fi- g .9 | & 21 (0.83
13m0 1525 (e/go \@4-{) 28 g i b3 ?32(352(3) 029
20N/ (v 39 (1:58) 121 (4.76) 122 (4.80)
] View A 282 (11.10)
Regenerative Main circuit Ground lew
resistor terminals  terminals terminals
(M6 screws) (M8 screws) (M8 screws)
4 x M6 taps
=== ! Py
s N EEEEEEREE s
e I | | =
8
8 2
Hollow g
/ ‘ -
9.5(0.37) 235.5 (9.27) (15) (0.59)
Heat sink ?6?1 8) ‘ 235 (9.25) ‘ 4.5 (0.18)
T T
244 (9.61)
View A
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Detailed View of Mounting

Approx. mass: 22 kg (48.5 Ib)




9.2 SERVOPACKS

H Common for SGDB-05 to 1TEAN[ -P SERVOPACKS

Code SERVOPACK End Connector Comments
1CN 10226-52A2JL Manufactured by Sumitomo 3M
2CN 10220-52A2JL Co., Ltd.
4CN MR-8RMD2(G) Manufactured by Honda Tsushin
Kogyo Co., Ltd.
5CN DF11-4DP-2DSA Manufactured by Hirose Electric
Co., Ltd.
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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.

B For SGMG, SGMS and SGMD Servomotors

Incremental Encoder Cables (with Straight Plug)

UL shielded wire compound
KQVV-SW B9400064

Shell: 10320-52A0-008
(manufactured by SUMITOMO 3M, Ltd.)
Plug: 10120-3000VE

Incremental Encoder Cables (with L-shaped Plug)

(AWG22 x 3C, AWG26 x 4P) /
MS3106B20-29S (Manufactured by
Daiichi Denshi Kogyo Co., Ltd.)
MS3057-12A cable clamp

L . @

UL shielded wire Compound
KQVV-SW B9400064
(AWG22 x 3C, AWG26 x 4P)

Shell: 10320-52A0-008
(manufactured by SUMITOMO 3M, Ltd.)
Plug: 10120-3000VE

MS3108B20-29S (Manufactured by
Daiichi Denshi Kogyo Co., Ltd.)
MS3057-12A cable clamp

9 -64

Model L mm (in)
DE9407234-1 3000 " (;00
(118.1 ' 3')4)
DE9407234-2 5000 " (}00
(196.85 : 3'94)
DE9407234-3 10000 * g““
(393.70 ’ Lm)
DE9407234-4 15000 " g““
(590.55 " :]9.(’9)
DE9407234-5 20000 " g““

+ 19.69
787.40 o

Model L mm (in)
DE9407235-1 3000 (%00
( + 3.94)
1181 ¢
DE9407235-2 5000 300
(19685 ’ 3')4)
DE9407235-3 10000 * 300
(393.70 ! ]UJ'GJ)
DE9407235-4 15000 " 300
(59055 : ]09'69)
DE9407235-5 20000 " g““

+ 19.69
787.40 ¢




9.3 Cables

Incremental Encoder Cables (Encoder-end Split Leads)

100 +0w Model L mm (in)
+ 039 _ + 3
. ) | (3,94 ’ )J DE9406971-1 | 1+ 1o (11&1 394)
| DE0406971-2 | '+ o (1%‘85 R ;_94)
DE9406971-3 | | 110+ 10 (393470 p ’J"”)
UL shielded wire compound DE9406971-4 ¥ 19.60
KQVV-SW B9400064 EV'TCOder i”d 15000+ 1% (50055 " o )
(AWG22 x 3C, AWG26 x 4P)  VVIre markers SE92069715
SERVOPACK end - + 19.69
Shell: 10320-52A0-008 20000 " (78”” 0 )

(manufactured by SUMITOMO 3M, Ltd.)
Plug: 10120-3000VE

_ —
Connector * Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Ltd..)
Straight plug: MS3106B20-29S Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Ltd.)

Cable clamp: MS3057-12A - _

0.12 mm?2 (0.0002 in?)

—~

Blue

A SJwhite Bius P ° :g
¢ ol Yellow NI (o 18
§ o Whie Velow FF 1219
Eo Green [ 014
Encoder end F ol e 015 SERVOPACK end
gg_ Black (I o ‘1‘ (2CN)
T [Hss

03mm2 | o

©00003in%); | 28
Jo n O 20

Green, Yellow I‘. . /
I P: Shielded twisted-pair wires

*  Purchase plugs and cable clamps separately when ordering cable only.
See 9.4 “Connectors” for more details.

Absolute Encoder Cables (with Straight Plug)

L . Model L mm (in)
I- o DE9407236-1 3000 +(1’00 (11&1 + 3.94)
| =]
i DE9407236-2 + 100 ( + 3.94)
5000 " ¢ 196.85 o

UL shielded wire Compound
KQVV-SW DP8409123
(AWG22 x 3C, AWG26 x 6P)

DE9407236-3

10000 + 300 (393,70 ' ]09.(‘9)

Shell: 10320-52A0-008 MS3106820-29S (Manufactured by | DEQ407236-4 500 ( + ww)
(manufactured by SUMITOMO 3M, Daiichi Denshi Kogyo Co., Ltd.) 15000 7 e
Ltd.) MS3057-12A cable clamp DE9407236-5 500

+ 19.69
Plug: 10120-3000VE 20000 " (737,40 0 )
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9.3.1 Encoder Cables

Absolute Encoder Cables (with L-shaped Plug)

Model L mm (in)
DE9407237-1 3000 +300 (118,1 + 3.94)
DE9407237-2 5000 " 300 (1%485 + 3.94)

UL shielded wire compound DE9407237-3

10000 " SUO (39370 " ]09'69)
KQVV-SW DP8409123

(AWG22 x 3C, AWG26 x 6P) DE9407237-4 -+ s ( + 19.69)
Shell: 10320-52A0-008 MS3108B20-29S (Manufactured by 15000 " {3020
(manufactured by SUMITOMO 3M, Ltd.) Daiichi Denshi Kogyo Co., Ltd.) DE9407237-5 Tom
Plug: 10120-3000VE MS3057-12A cable clamp 20000 5% (78“0 0 )

Absolute Encoder Cables (Encoder-end Split Leads)

Model L mm (in)

DE9406972-1 3000 +300 (118,1 + 3.94)

DE9406972-2 5000 +SUO (1%485 + 3.94)

DE9406972-3

10000 * % (393,70 ' :W)
UL shielded wire compound i}
KQVV-SW DP8409123 Wire markers DE9406972-4 | 55 + 30 (590,55 i '09'(9)
(AWG22 x 3C, AWG26 x 6P)
SERVOPACK end DE9406972'5 + 500

+ 19.69
20000 ( : )
Shell: 10320-52A0-008 A e

(manufactured by SUMITOMO 3M, Ltd.)
Plug: 10120-3000VE

Cable clamp: MS3057-12A Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Ltd.)

" Connector * -
Straight plug: MS3106B20-29S Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Ltd.)
A

0.12 mm?2 (0.0002 in?)

A

8 Sl ate gp o1
gg_ V\?hi?ewYellow 'ga g}g
E g- Green et -g }%
F o White. Green > P 015
K ol P ;3[:; 08
ite, Purple
Encoder end b STReq e 41 SERVOPACK end
G o Blagk : : o (2CN)
o3kme |} o3
©ooosi)] | THob
$°_ White, Gray || _'gfg
o UGN TETEN: 3 N Y
%g' Green, Yeliow 11 212%

——

I P: Shielded twisted-pair wires

*  Purchase plugs and cable clamps separately when ordering cable only.

See 9.4 Connectors for more details.
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9.3 Cables

Incremental Encoder Cables (Cable Only)

C5b|e AWG22 x 3C, AWG26 x 4P Model L mm (|n)
{L « : Jx B9400064-1 — (M&l R 3.94)
i 7
B9400064-2 5000 +300 (196485 + ;.94)
B9400064-3 10000 +SOO (393‘70 + 109.69)
B9400064-4 15000+(1'00 (590‘55 + 109.69)
B9400064-5 20000 +SOO (787440 + 109.69)
~ * e *
Connector
\\ Straight plug: MS3106B20-29S \‘ \\ Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Ltd.) \‘
Cable clamp: MS3057-12A P Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Ltd/.)
0.12 mm?2 (0.0002 in2)
Blue - 16
e
D 1 évl'helén el 1 1 o 19
E STwhie tremp———10 14
hof gt fo ¥ SERVOPACK end
Encoder end GO f 0 | (2CN) o
03mm2 | | 3 26
(0.0005\212) by 1S $
Jo Lot © 20
Green, Yellow
I P: Shielded twisted-pair wires
*  Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 9.4 “Connectors” for more details.
Absolute Encoder Cables (Cable Only)
Cable AWG22 x 3C, AWG26 x 6P Model L mm (in)
['d
( - :
: >S : J DP8409123-1 3000+ 1 (lm + 3%)
' § DP8409123-2 o v
5000 "5 | 19685 o

9-67

DP8409123-3

10000 " SUO (39370 " ]09'69)

DP8409123-4

0

500 9.69
15000 + ; (590'55 + 1)6))

DP8409123-5

20000 * 3 (78740 " 10%9)




Servodrives Dimensional Drawings

9.3.1 Encoder Cables

e
Connector
Straight plug: MS3106B20-29S

Cable clamp: MS3057-

Encoder end

12A

T

/ \

*
Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Ltd.)
Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Ltd.)

—

0.12 mm?2 (0.0002 in2)

AN

Ao Blue N 016
B o White. Bue TP/ 017
c o] Yellow M lo 18
D o White, Yellow :E lo19
Eo Green Y 014
F o White_Green ;E' lo 15

Purple
Ilf g- White, Purple !P -gg
b St . H 2CN SERVOPACK end
G o Black 1 z] 1

i 0 5

03mm2 {4 | ro2

(0.0005 in2M_ | o6
Ro White, Gray | gl 'g?o
T o Qrange LI lo12
S o White, Orange 013
J o Green. Yellow T~ T Lo 20

1 P: Shielded twisted-pair wires

*  Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 9.4 “Connectors” for more details.

B For SGM and SGMP Servomotors

Incremental Encoder Cables (with Connectors on Both Ends)

SERVOPACK-end connector
Encoder-end connector Case: 10320-52A0-008
Cap: 172161-1 (9-pin) Cable B9400064 Connector: 10120-3000VE

Socket: 170361-1 or 170365-1
Shrink tube

1

—{)

—®

L.
iy

Model L mm (in)
DP9320089-1 3000 + SUO (118'1 + 2.94)
DP9320089-2 + 100

5000 * (1%.85 ' )

DP9320089-3 + 500 ( + 19.69)
0 39370 o

10000
DP9320089-4 15000 + SOU (59055 + 1<J,6<J)

0

DP9320089-5 20000 * 5 (787.40 + Lq,(,q)

Absolute Encoder Cables (with Connectors on Both Ends)

(1.38)
L
SERVOPACK-end connector
Encoder-end connector Case: 10320-52A0-008
Cap: 172163-1 (15-pin) Cable DP8409123 Connector: 10120-3000VE

Socket: 170361-1 or 170365-1
Shrink tube

—I©

=}

|
-—

A e
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Model L mm (in)

DP9320088-1 3000 + SUO (11&1 + 3.94)

DP9320088-2 5000 * 00 (196.85 + ;’.94)

DP9320088-3 10000 * 3 (393'70 + Lm)

DP9320088-4 15000 + SOU (590'55 + L‘).nt))

+

DP9320088-5 20000

500 + 19.69
0 78740 o




9.3 Cables

Incremental Encoder Cables (with Servomotor-end Connector)

SERVOPACK end of cable

Encoder end of cable Wire markers

. ; Cable: B9400064 i
Cap: 172161-1 (9-pin) Wires
Socket: 170361-1 (Connected) (AWG 22 x 3C, AWG 26 x 4P)
Shrink tube Shrink tube =
= X | = SERVOPACK
Encoder end end
35
(1.38)

L 60 (2.36) ' (0.79)

[
Cap: 172161-1

Socket: 170361-1 0.12 mm?2 (0.0002 in?)

Blue -
1 O White, Blue__ /%P ° ‘S
g o Yellow T 1o 18
2 o White, Yellow EE o 19
50 Green ' P: 014
White_Green
Encoder end S o ThRed . o
7olBlack ¥ t 1 lo 1
[ o §
03mm2 | | ro 2
(0.0005{12); ; 28
[ Xe S 20
Green, Yellow ‘-’ A

T P: Shielded twisted-pair wires

Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Ltd.)
Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Ltd.)

Model L mm (in)
DP9320086-1 3000 " (}00
(118.1 ' 3')4)
DP9320086-2 5000 300
(196.85 " 3'94)
DP9320086-3 10000 * 300
(393.70 " ;%9)
DP9320086-4 15000 " (}00
(590.55 ' 5)‘69)
DP9320086-5 20000 * 300
(787,40 ' 109'69)

]

SERVOPACK end
(2CN)

*  Purchase plugs and cable clamps separately when ordering cable only.

See 9.4 “Connectors” for more details.
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9.3.1 Encoder Cables

Encoder end of cable
Cap: 172163-1 (15-pin)

Socket: 170361-1 (connected)

Absolute Encoder Cables (with Servomotor-end Connector)

Cable: DP8409123
(AWG22 x 3C, AWG26 x 6P)

E Shrink tube / Shrink tube

Encoder end

60 (2.36)

SERVOPACK
Wire markers

end of cable

Wires

SERVOPACK

end

20 (0.79)

Cap: 172163-1
Socket: 170365-1

|

Encoder end

Blue

Model L mm (in)
DP9320085-1 3000 " (}00

+ 3.94
1181 o

DP9320085-2

5000+,

(196.85 0

+ 100

+ 3.94

DP9320085-3

(393.70 0

10000 * 3

+ 19.69

DP9320085-4

15000 "

(590.55 0

+ 500

+ 19.69

DP9320085-5

20000 *;

(787.40 0

+ 500

+ 19.69

Case: 10320-52A0-008 (manufactured by SUMITOMO 3M, Ltd.)

Connector: 10120-3000VE (manufactured by SUMITOMO 3M, Ltd.)

0.12 mm?2 (0.0002 in?)

~~

; g White, Blue 31?
3 of-Yelow 4 018
2 o White, Yellow ;;B; 1619
reen
S ST winite, Green -3 S 112
Purple
}?& White, Purple EE ﬁg
IR M RN ME— D= 1
7 oBlack Lo 4
0 5
0.3 Mm2 : : +0 2
(0.0005in2)) | gg
White, Gray _ } |
130—»-—-—-—-*J~*T-T--~Orangzw- ro10

9 ¢

Incremental Encoder Cables (Cable Only)
Cable AWG22 x 3C, AWG26 x 4P

0.3 mm2

150-4.0ran et 12
140~Whlte, Orange T“,____ho«‘g
Green Blue
P 7 o

SERVOPACK end

(2CN)

I P: Shielded twisted-pair wires

£

See 9.4 “Connectors” for more details.

=

i

-

N
»

Purchase plugs and cable clamps separately when ordering cable only.

)

Model L mm (in)
B9400064-1 3000 * 1 (118.1 + 3.94)
B9400064-2 5000 1 (196'85 + 3»4)
B9400064-3 10000 * 1% ( I 109.69)
B9400064-4 15000 * (,OO (590455 " ]Ugw)
B9400064-5 20000 * 1% (787‘40 + L‘).GV)
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9.3 Cables

/ L *
Cap: 172161-1 Case: 10320-52A0-008
(Manufactured by Japan AMP Co., Ltd.) (Manufactured by SUMITOMO 3M, Ltd.)
Socket: 170361-1 or 170365-1 Connector: 10120-3000VE
(Manufactured by Japan AMP Co., Ltd.) s (Manufactured by SUMITOMO 3M, Ltd.) s

0.12 mm2 (0.0002 in?)

-~

Blue

3 ST White, Bz %P1 211‘_:;
3 oihie.vamr P9 12
4 0T Graen T o 19
8 e tres—pr——19 14
80 Red 1 ‘15
Black o SERVOPACK end
Encoder end 70 [ o4
} ' 0 5 (2CN)
0.3 mm ! : lo2
(0.0005in?) | | o0&
5o y el
Green, Yellow * ./ A

I P: Shielded twisted-pair wires

*  Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 9.4 “Connectors” for more details.

Absolute Encoder Cables (Cable Only)

Cable AWG22 x 3C, AWG26 x 6P Model L mm (in)
4 - +
SS | DP8409123-1 3000 " 500 (11&1 3.94)
le L N|
D i DP8409123-2

5000 5™ (106485 " 3'94)

DP8409123-3 10000 + 300 (39370 + 109.59)

DP8409123-4 15000 " 300 (59055 + 109.59)

DP8409123-5 20000 + 300 (787440 + 109,69)
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Servodrives Dimensional Drawings

9.3.1 Encoder Cables

e * 7 *
Cap: 172163-1 Case: 10320-52A0-008
(Manufactured by SUMITOMO 3M, Ltd.)
Socket: 170361-1 or 170365-1
Connector: 10120-3000VE
7~ (Manufactured by SUMITOMO 3M, Ltd.) .~

0.12 mm?2 (0.0002 in?)

B\ug - \,
White, Blue T3P,
Yellow I

White, Yellow
Green

White, Green ;E

Purple

White, Purple '{E ]
Red

TrRo®NO®

Py
~NOLONMAWN -

Encoder end SERVOPACK end

(2CN)

9900000000

[
03mm2 |
(0.0005in2) | 1§
White, Gray [
Orange

Wihis, Orarge B ]
Green Blue T T

0.3 mm2

T P: Shielded twisted-pair wires

WONUVI—= B O00.s b odos =2

8ord

B 056865668886 6660600

Py
2929

Purchase plugs, cable clamps, cases and connectors separately when
ordering cable only. See 9.4 “Connectors” for more details.

Encoder cable details are summarized 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 Absolute Encoder

tion (Yaskawa Drawing #B9400064) (Yaskawa Drawing #DP8409123)
Basic Compound KQVV-SW Compound KQVV-SW
Specifications | AWG22 x 3 Cores, AWG26 x 4P AWG22 x 3 Cores, AWG26 x 6P
Finished ¢7.5 mm (40.30 in) $8.0 mm (¢0.31 in)
Dimension

Internal Structure
and Lead Colors

Al Red A] Red
A, Black Ag Black
A Green/Yellow A3z 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
Bs Purple-White/Purple Twisted-pair wires
Bg Gray-White/Gray Twisted-pair wires

F1 Blue-White/Blue Twisted-pair wires
F, Yellow-White/Yellow Twisted-pair wires
F3 Green-White/Green — Twisted-pair wires
F4 Orange-White/Orange Twisted-pair wires

Yaskawa Standard lengths:3 m (9.84 ft), 5 m (16.40 ft), 10 m (32.81 ft), 15 m (49.21 ft),
Standard 20 m(65.62 ft) (See note 1.)
Specifications

Note 1. The allowable wiring distance between the SERVOPACK and Servomotor
(PG) is 20 m (65.62 ft) maximum when the appropriate cable is used.

2. See Encoder Cables in this Chapter for more details on cables with connec-
tors.
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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 Servomotor (1.5 kW) must purchase the cables below.

Hl Cables for Servomotors without Brakes
(with Connector and AMP Terminal)

SERVOPACK end of AMP cable

Motor end of cable 5097

Model L mm (in)
DP9320827-1 + 100 ( . + 3.94)
118.1

3000 0

DP9320827-2 5000 +éoo (1%'85 + 3.94)

AN
7 ap; ~_ Shrink tube
; Shrink tube AN M4 Crimped terminals

Cap: 350780-1 (4-pin) Cable: DP9402221
(AWG16 x 4 Cores)

Socket: 350536-6 (connected) DP9320827-4

DP9320827-3 10000 + 300 (3()3‘70 + 109,69)

15000 * 3 (59055 ' 10%9)

DP9320827-5 20000 * 300 (787.40 + 19.69)

0

Hl Cables for Servomotors with Brakes
(with Connector and AMP Terminal)

Motor end of cable SERVOPACK end of AMP cable Model
L 50 (1.97)

/ Shrink tube Shrink tube M4 AMP

L mm (in)

DP9320828-1 s
9320828 3000 * (11&1 3%)

DP9320828-2

5000 " 300 (196485 " :94)

) DP9320828-3 10000 * 3 + 19,69
Cap: 350780-1 (6-pin) Cable: DP9402222 terminals 0 (393.70 0 )
Socket: 350536-6 (connected)  AwG16 x 4 Cores, AWG20 x 2 Cores) DP9320828-4 4500 + o
15000 " (590.55 0 )
DP9320828-5 + 500

+ 19.69
20000 " (787.40 0 )
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Servodrives Dimensional Drawings

9.3.4 MECHATROLINK Communication Cables (4CN)

9.3.3 I/O Signal Cables (1CN)

SERVOPACK end of cable Model
Case: 10326-52A0-005 Marker tube

L mm (in)

: - DE9411355-1
Connector: 10126-3000VE Cable (black) §$g£131nl1rr11)1)
SSRFPVV-SB 28x18P ’

1000 *;° (3937 ' (1{18)

2000 " (78.74 " ;'97)

3000 *;° (n&l ' )

. DE9411355-2
/
{ \ 1)) DE9411355-3
E ‘ L 3.947°%9)
| \ | 100 +_(1,°

Corner Tube (black, $15 mm ($0.59 in))

9.3.4 MECHATROLINK Communication Cables (4CN)

Cable Length m (feet)

+1 + 328
10 (32.81 0 )

s 20000000000000000CK s Mode

*S ‘o *g DE9411358-1
| Shield |

SH | ) 1 SH DE9411358-2

+ 3.28
65.62 ¢

DE9411358-3

307

98.43 ¢ )

DE9411358-4

+ 328
164.04

1

DE9411358-5

DE9411358-6

+1 + 328
200 %

656.17

DE9411358-7

+1 + 328
984.25

300 7,

DE9411358-8

+1

+ 3.28
500 o (164042

DE9411358-9

0

(e’

0 (7]
100 %' (mOJ 78)

[ser ")

(s ")

(

il

+ 19.69
1000 o |328084 )
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9.4 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-
motor 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.

g

The type of connector varies according to the following:

® Straight plug or L-shaped plug

® Servomotor with or without brake

® Standard specification or IP67 specification

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 SERVOPACK ends).

Hl Encoder Cable Connectors

Encoder connectors are classified into four types according to the following:

® Standard specification or IP67 specification

® Straight or L-shaped plug

Environmental Conditions Parts Straight L-shaped Manufacturer
(Angled)

Standard - Plug MS3106B20-29S MS3108B20-29S Daiichi Denshi Ko-
Environment Cable clamp MS3057-12A-3 gyo Co., Ltd.
IP67-compatible With a flexible Plug MS3106A20-29S -
Environment conduit (D190)

Without a flexible Plug MS3106A20-29S(D190)

conduit Back shell CE02-20BS-S | CE-20BA-S

Cable clamp CE3057-12A-k
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Servodrives Dimensional Drawings

9.4.1 SGMG, SGMS and SGMD Servomotors Connections

Connector Combination

The following illustration shows combination of connectors manufactured by Daiichi Denshi
Kogyo Co., Ltd.

e Standard Environment Connector Combination

L -

MS3106A straight plug
‘ ‘@——-

Non-waterproof cable clamp
MS3057

MS3106B straight plug

[

MS3108B angled plug

e |P67-compatible Environment Connector Combination

NS

HE

iffpeem——

,%}f_ % Flexible conduit
-% - ey
— H

MS (D190) waterproof plug CE02-XXBS-S waterproof f— -——}—
straight Back Shell

Waterproof cable clamp
. BTN Y\ CE3057

CE-XXBA-S waterproof angled Back Shell

Hl Servomotor Cable Connectors

One of the following Servomotor 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.

e Connectors in Standard Environment

The following table shows connectors for standard Servomotors (without brake).
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9.4 Connectors

Servomotor
Model

Servomotor End Connector

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS- 10ACIA
15ALJA
20ALJA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

30ALJA
40ALIA
50ACJA

MS3102A22-22P

MS3108B22-22S

MS3106B22-228

MS3057-12A

SGMG- 05ACIA
09AJA
13ALJA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

20ALJA
30ALJA
44AIA

MS3102A22-22P

MS3108B22-228

MS3106B22-228

MS3057-12A

55ACJA
75ALJA
1AALIA
1EALIA

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMG- 03A[IB
06A1B
09A[1B

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

12AC1B
20ALIB
30ALIB

MS3102A22-22P

MS3108B22-228

MS3106B22-228

MS3057-12A

44AC1B
60AL1B

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

SGMD- 22A[JA
32AJA
40ALIA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A

Connector on motor
end already provided

MS3106B Straight Plug Shell
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Servodrives Dimensional Drawings

9.4.1 SGMG, SGMS and SGMD Servomotors Connections

[mm (in)]
Shell Joint Screw Length of Overall Outside Diameter of | Cable Clamp | Effective Maxi-
Size A Joint Portion Length Joint Nut Mounting Screw mum

J+0.12 L max. I 04;3% 0015 Screw Leng_th Width
(0.0047) \' W min. Y max.
18 1 1/8-18UNEF 18.26 52.37 34.13 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 3/16-18UNEF 9.53 50
(0.718) (2.188) (1.594) (0.375) (1.97)
24 1 1/2-18UNEF 18.26 58.72 43.63 1 716-1S8UNEF 9.53 53
(0.718) (2.312) (1.718) (0.375) (2.09)
32 2-18UNS 18.26 61.92 56.33 1 3/4-18UNS 11.13 66
(0.718) (2.438) (2.222) (0.4382) (2.60)
MS3108B L-shaped Plug Shell
[mm (in)]
Shell | Joint Length of | Overall | Outside Diameter of Rz0.5 U=+0.5 Cable Clamp Effec-
Size | Screw | Joint Por- | Length Jont Nut (0.020) (0.020) Mounting tive
A tion L max. o Q_Jsg 0015 Screw Screw
J+0.12 Vv Length
(0.0047) W max.
10SL

18 11/8-18 18.26 68.27 34.13 20.5 30.2 1-20UNEF 9.53

UNEF (0.7189) (2.688) (1.344) (0.807) (1.19) (0.375)

22 13/8-18 18.26 76.98 40.48 24.1 333 1 3/16-18UNEF 9.53

UNEF (0.7189) (3.031) (1.594) (0.949) (1.31) (0.375)
24 11/2-18 18.26 86.51 43.63 25.6 36.5 1 716-18UNEF 9.53

UNEF (0.7189) (3.406) (1.718) (1.01) (1.44) (0.375)
32 2-18UN 18.26 95.25 56.33 32.8 44.4 1 3/4-18UNS 11.13

S (0.7189) (3.750) (2.222) (1.29) 1.75) (0.438)
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9.4 Connectors

MS3106A Straight Plug Solid Shell

g

[mm (in)]
Shell Joint Length of Joint Overall Outside Diameter of Outer Cable Clamp Effec-
Size Screw Portion Length Joint Nut Diameter Mounting tive
A J+0.12 L max. ¢ Q +0 ¢N+0.5 Screw Screw
(0.0047) ~038(0019) (0.020) v Length
W max.
10SL 5/8-24UNEF 13.49 34.9 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
16 ¢E (Inner bushing diameter)
(0.06)
\ i (@) '.@]h‘m E ¢ D (Inner cable clamp diameter)
£ - o /
\ /
. 1 A9
I F (Slide range)
[mm (in)]
Part Number | Applica- Overall Outer Diam- | Effec- oD ¢oE F Gz0.7 Mounting Attached
ble Con- Length eter tive (0.028) Screw Bushing
nector A+0.7 $B+0.7 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) | (0.626) | (0.563) | (0.13) (1.25)
MS3057-12A | 20, 22 23.8 35.0 10.3 19.0 | 159 | 4.0 37.3 1 3/16-18UNEF | AN3420-12
(0.937) (1.38) (0.406) | (0.748) | (0.626) | (0.16) (1.47)
MS3057-16A | 24,28 26.2 42.1 10.3 238 | 159 | 438 429 17/16-18UNEF | AN3420-12
(1.03) (1.66) (0.406) | (0.937) | (0.626) | (0.19) (1.69) AN3420-16
19.1
(0.752)
MS3057-20A 32 27.8 51.6 11.9 31.7 | 19.1 6.3 51.6 1 3/4-18UNS AN3420-16
(1.09) (2.03) (0.469) | (1.25) | (0.752) | (0.25) (2.03) AN3420-20
238
(0.937)
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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- 10ACIA
15ALJA
20ALJA

MS3102A20-15P

MS3108B20-15S

MS3106B20-15S

MS3057-12A

30ALJA
40ALIA
50ACJA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A

SGMG- 05ACIA
09AJA
13ALJA

MS3102A20-15P

MS3108B20-15S

MS3106B20-15S

MS3057-12A

20ALJA
30ALJA
44AIA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A

55ACJA
75ALJA
1AALIA
1EALIA

MS3102A32-17P
MS3102A10SL-3P

MS3108B32-17S
MS3108B10SL-3S

MS3106B32-17S
MS3106A10SL-3S

MS3057-20A
MS3057-4A

SGMG- 03ALIB
06AL1B
09A1B

MS3102A20-15P

MS3108B20-15S

MS3106B20-15S

MS3057-12A

12AC1B
20ALIB
30ALIB

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A

44AC1B
60AL1B

MS3102A32-17P
MS3102A10SL-3P

MS3108B32-17S
MS3108B10SL-3S

MS3106B32-17S
MS3106A10SL-3S

MS3057-20A
MS3057-4A

SGMD- 22A[JA
32AJA
40ALIA

MS3102A24-10P

MS3108B24-10S

MS3106B24-10S

MS3057-16A

NV

Connector on motor
end already 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.
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9.4 Connectors

o Connectors for IP67-compatible Environment

The following table shows connectors for Servomotors (without brake).

Servomotor Model | Receptacle Plug End Bell: Japan Aviation Cable Clamp Manufacturer
Electronics Industry, Ltd.
Back Shell: Daiichi Denshi Kogyo
Co., Ltd.
Angle Straight
(L-shaped)

SGMS-  10ALJA CE05-2A18 MS3106A18-1 | CE-18BA-S CE02-18BS-S CE3057-10A-k Daiichi Denshi
15ACJA |-10PD 0S (D190) Kogyo Co., Ltd.
20ALIA
30ALJA JLO4HV-2E22- | JLO4V-6A22-2 | JL04-22EBL JLO4-22EB JL04-2022CK Japan Aviation
40AJA 22PE-B 2SE (14) Electronics Industry,
50ACIA Lud

SGMG- 05AJA CE05-2A18 MS3106A18-1 | CE-18BA-S CE02-18BS-S CE3057-10A- Daiichi Denshi
09AJA |-10PD 0S (D190) Kogyo Co., Ltd.
13ALIA
20AJA JLO4HV-2E22- | JLO4V-6A22-2 | JL04-22EBL JLO4-22EB JL04-2022CK Japan Aviation
30A A 22PE-B 2SE (14) Electronics Industry,
44ACIA Lud
55ALJA | JLO4V-2E32 JLO4V-6A32-1 | * * * Japan Aviation
75AC0A -17PE-B 7SE Electronics Industry,
1AATIA Lud
1EALIA

SGMG- 03A[LIB CE05-2A18 MS3106A18-1 | CE-18BA-S CE02-18BS-S CE3057-10A-k Daiichi Denshi
06A[IB |-10PD 0S (D190) Kogyo Co., Ltd.
09ALIB
12A0]B JLO4HV-2E22- | JL04-6A22-22 | JL04-22EBL JLO4-22EB JL04-2022CK Japan Aviation

22PE-B S 14 Electronics Industry,
20ALIB Y.
30ACIB Lud
44A1B JLO4V-2E32 JLO4V-6A32-1 | * * * Japan Aviation
-17PE-B 7SE Electronics Industry,
60ALIB Lid.

SGMD- 22A[JA JLO4V-2E24 JL04-6A24-10 | JLO4-24EBL JLO4-24EB JL04-2428CK Japan Aviation
32A0A -10PE-B S 17) Electronics Industry,
40ALIA Ltd.

AN J
Y
Connector Provided by the user.
on motor
end already
provided

Use flexible conduit (Japan Aviation Electronics Industry, Ltd.) for the motor section of SGMG-55ALIA,
-T5A0IA, -1AALIA, -1EALJA, -44A[B and -60A[1B Servomotors because they do not have end bells.

Note 1 Do not modify the receptacle and plug conbination in order to conform to IP67 specifications.

2 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 Company.

3 Select cable clamps marked with an asterisk (<) based on wire diameter.

4 Select plugs only with flexible conduits.
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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 | Receptacle Plug End Bell: Japan Aviation Cable Clamp Manufacturer
Electronics Industry, Ltd.
Back Shell: Daiichi Denshi Kogyo
Co., Ltd.
Angle Straight
(L-shaped)
SGMS-  10ALJA JLO4V-2E20-15 | JLO4V-6A20-1 | JLO4-20EBL JL04-20EB JL04-2022CK (14) | Japan Aviation
15ACJA PE-B 5SE Electronics Industry,
20ACIA L.
30ALIA JLO4V-2E24-10 | JLO4V-6A24-1 | JLO4-24EBL JLO4-24EB JL04-2428CK (17) | Japan Aviation
40AJA PE OSE Electronics Industry,
50AIA L.
SGMG- 05AJA JLO4V-2E20-15 | JLO4V-6A20-1 | JLO4-20EBL JL04-20EB JL04-2022CK (14) | Japan Aviation
09A[JA PE 5SE Electronics Industry,
13A01A L.
20ALIA JLO4V-2E24-10 | JL0O4-6A24-10 | JLO04-24EBL JLO4-24EB JL04-2428CK (17) | Japan Aviation
30AJA PE-B S Electronics Industry,
44ACIA L.
55AJA JLO4V-2E32- JL04V-6A32-1 | CE-10SLBA-S CEO05-10SLBS-S CE3057-4A-1 *1.2 | Japan Aviation
75ATIA 17PE-B 7SE *1,2 #12 Electronics Industry,
CE05-2A10SL- | MS3106A10S Ltd.
1AALJIA | 3PC L-3S (D190) N .
%1 Daiichi Denshi
1EALJA Kogyo Co., Ltd.
SGMG- 03A[LIB JLO4V-2E20-15 | JLO4V-6A20-1 | JLO4-20EBL JL04-20EB JL04-2022CK (14) | Japan Aviation
PE 5SE Electronics Industry,
06ALIB Ltd.
09A[]B Daiichi Denshi
Kogyo Co., Ltd.
12AB JLO4V-2E24-10 | JLO4V-6A24-1 | JLO4-24EBL JLO4-24EB JL04-2428CK (17) | Japan Aviation
20A[IB PE-B 0S Electronics Industry,
30AC1B L.
44A[1B JLO4V-2E32- JL04V-6A32-1 | CE-10SLBA-S CEO05-10SLBS-S CE3057-4A-1 *1.2 | Japan Aviation
17PE-B 7SE 1,2 *1,2 Electronics Industry,
CE05-2A10SL- | MS3106A10S Ltd.
60ALIB |3pC L-3S (D190) L ,
%1 Daiichi Denshi
Kogyo Co., Ltd.
SGMD- 22A[JA | JL04V-2E24-10 | JL04-6A24-10 |JLO4-24EBL JL04-24EB JL04-2428CK (17) | Japan Aviation
32AA PE-B S Electronics Industry,
40ALIA L.

v
Connector

on motor end

already
provided

Provided by the user.

*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, Ltd. 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-55ALJA, -75ALJA, -1AA[JA, -44A[B and -60A[1B

Servomotors because 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: MS3106A20-29S (D190) Plug for Conduits

Gasket J A
/
O ] o
h: 2 N
.
pq LE.
H max. I_ c
le
[mm (in)]
Shell A ¢ B_g 0 C+0.5 D E+0.3 ogt 0.05(0.0020)(  J+0.12
Size 0380019 0.020) (0.012) ~0250009)| (0 0047)
10SL 5/8-24UNEF-2B 22.22 23.3 9/16-24UNEF-2A 7.5 12.5 13.49
(0.875) (0.917) (0.30) (0.492) (0.531)
20 1 1/4-18UNEF-2B 37.28 34.11 1 1/18-1S8UNEF-2A 12.16 26.8 18.26
(1.468) (1.343) (0.479) (1.055) (0.718)
Manufactured by Daiichi Denshi Kogyo Co., Ltd.
CE02-XXBS-S Straight Back Shell for the MS (D190)
L
B " W screw ¢
. 4 !
\Y sgreV\f I l
: O ring 4 % o4 -
7.85 min.
(Effective screw length)
[mm (in)]
Shell Size Name L oA B ¢C D v w
18 CE02-18BS-S 31 30.5 10.5 16.3 26.7 1-20UNEF-2B 1-20UNEF-2A
(1.22) (1.20) (0.413) | (0.642) (1.05)
20 CE02-20BS-S 35 35 10.9 17.8 31.6 1 1/3-1S8UNEF-2B 1 3/16-1S8UNEF-2A
(1.38) (1.38) (0.429) | (0.700) (1.24)

Manufactured by Daiichi Denshi Kogyo Co., Ltd.
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9.4.1 SGMG, SGMS and SGMD Servomotors Connections

CE-XXBA-S (XXX) Angled Back Shell for the MS (D190)

L1 max.
L2 max.
($E3)
|
x A screw
Y - \_O ring
[&]
@ \ | *
pou ‘1_‘ X
V screw
[mm (in)]
Part Number | Shell Joint Screw overal | Overall | Outside R ) (S) Cable Clamp Effective
Size A Length | Length | Diame- Mounting Screw | screw
L1 of ter of Vv Length
Angle Cou- w
Body | pling
L2 c
CE-10SLBA-S | 10SL |9/16-24UNEF-2B | 30.6 225 21.7 7.9 21 28.9 | 5/8-24UNEF-2A 7.5
(1.20) | (0.885) | (0.854) | (0.31) [ (0.83) | (1.14) (0.30)
CE-18BA-S 18 1-20UNEF-2B 44.6 34 324 13.2 | 30.2 | 43.4 |1-20UNEF-2A 7.5
(1.76) | (1.34) (1.28) | (0.520) | (1.19) | (1.71) (0.30)
CE-20BA-S 20 1 1/18UNEF-2B 50.5 39.6 36 15 33.3 | 483 |13/16-18UNEF-2A 7.5
(1.99) | (1.56) (1.42) |(0.591) | (1.31) | (1.90) (0.30)

Manufactured by Daiichi Denshi Kogyo Co., Ltd.
CE3057-XXA Waterproof Cable Clamp with Rubber Bushing for the MS (D190)

D)

A £0.7 (+0.028)

¢

G £0.7 (+0.028)

# E(Inner cable clamp diameter)

H % N D i
o| * L
O — H (Slide range in one direction)
/

i)

(Inner bushing diameter)
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[mm (in)]

Part
Number

Shell
Size

Overall

Length

A

Outer

Diame-

Effective
Screw

ter Length

B C

(D)

Mounting
Screw
Vv

Added
Bushing

Applica-
ble Cable
Range
(For Ref-
erence)

CE3057-4A-
1

10SL

20.6
(0.811)

20.6
(0.811)

10.3
(0.406)

413
(1.63)

7.9
(0.311)

5.6
(0.220)

22.2
(0.874)

1.6
(0.063)

5/8-24UNEF-
2B

CE3420-4-1

$3.6
(90.14) to
95.6
($0.22)

CE3057-10A
-1

CE3057-10A
-2

CE3057-10A
-3

18

23.8
(0.937)

30.1
(1.19)

10.3
(0.406)

413
(1.63)

15.9
(0.626)

14.1
(0.555)

11.6
(0.457)

8.7
(0.34)

31.7
(1.25)

3.2
(0.13)

1-20UNEF-2
B

CE3420-10-1

$10.5

(90.41) to
$14.1
($0.56)

CE3420-10-2

985
($0.33) to
11
($0.43)

CE3420-10-3

955
($0.22) to
$9.7
($0.38)

CE3057-12A
-1

CE3057-12A
-2

CE3057-12A
-3

20
22

23.8
(0.937)

35
(1.38)

10.3
(0.406)

413
(1.63)

19
(0.748)

16
(0.63)

13
(0.51)

10
(0.39)

37.3
(1.47)

(0.16)

13/16-
18UNEF-2B

CE3420-12-1

$12.5
($0.49) to
16
($0.63)

CE3420-12-2

$9.5
($0.37) to
913
($0.51)

CE3420-12-3

6.8
($0.27) to
10
($0.39)

CE3057-16A
-1

CE3057-16A
-2

24
28

26.2
(1.03)

42.1
(1.66)

10.3
(0.406)

413
(1.63)

23.8
(0.937)

19.1
(0.752)

15.5
(0.610)

42.9
(1.69)

4.8
(0.19)

17/16-
18UNEF-2B

CE3420-16-1

$15

($0.59) to
$19.1
(90.75)

CE3420-16-2

913
(90.51) to
$15.5
($0.61)

Plug: JLO4-6A

Positioning key
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9.4.1 SGMG, SGMS and SGMD Servomotors Connections

[mm (in)]
Shell | No. of Part Name Joint Screw L£04 | M08 | N+02 | Q«08 V Screw w
Size | cores A Screw (0.00157) | (0.0315) | (0.0079) | (0.0315) max.
22 4 | JL04-6A22-22S 1 3/3-18UNEF-2B 31.5 7.6 29.6 40.5 |1 144-18UNEF-2A | 8(0.31)
(1.24) | (0.30) (1.17) (1.59)
24 7 | JL04-6A24-10S 1 1,-18UNS-2B 35 5.9 32.8 43.7 |1 3/3-1S8UNEF-2A 10
(1.38) | (0.23) (1.29) (1.72) (0.39)
Manufactured by Daiichi Denshi Kogyo Co., Ltd.
Plug: JLO4V-6A
V screw
K
< m
h-S -
L
G
[mm (in)]
Shell V Screw oA ¢oB L E G
Size
20 1 1/8-18UNEF-2A 37.3+0.8 27+0.2 31.5+0.4 8 max. -—
(1.47+0.0315) (1.06+0.0079) (1.24+0.0157) (0.31 max.)
32 17/8-16UN-2A 56.3+0.8 45.4+0.2 35.8+0.4 10 max. —
(2.22+0.0315) (1.79+0.0079) (1.41£0.0157) (0.39 max.)
Manufactured by Daiichi Denshi Kogyo Co., Ltd.
Straight End Bell: JLO4-[JJEB
L
—v-liq—
y
3 : ]
D e V screw
Plug End bell
[mm (in)]
Shell V Screw oA ¢oB L E
Size
20 1 3/16-18UNEF-2A 37.3x0.8 30.05+0.2 67.9+0.8 8 min.
(1.47+0.0315) (1.18+0.0079) (2.67+0.0315) (0.31 min.)
22 1 3/16-18UNEF-2A 40.5=0.8 30.05+0.2 67.63+0.8 8 min.
(1.59+0.0315) (1.18+0.0079) (2.66+0.0315) (0.31 min.)
24 1 7/16-18UNEF-2A 43.7+0.8 36.4+0.2 71+0.8 8 min.
(1.72+0.0315) (1.43+0.0079) (2.80+0.0315) (0.31 min.)
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9.4 Connectors

L-shaped End Bell: JL04-CJCJEBL

Plug End bell
'——fgé “
s rA
V screw
B
[ ! I
-
[mm (in)]
Shell V Screw oA B C D E
Size
20 1 3/16-18UNEF-2A 37.320.8 60.5+0.8 74.2+0.8 32+0.8 10+0.5
(1.47+0.0315) (2.38+0.0315) (2.92+0.0315) (1.26+0.0315) (0.39+0.0179)
22 1 3/16-18UNEF-2A 40.5%0.8 60.23+0.8 73.93+0.8 32+0.8 10+0.5
(1.59+0.0315) (2.37+0.0315) (2.91£0.0315) (1.26+0.0315) (0.39+0.0179)
24 1 7/16-18UNEF-2A 43.7+0.8 65+0.8 82+0.8 38+0.8 10+0.5
(1.72+0.0315) (2.56+0.0315) (3.23+0.0315) (1.50+0.0315) (0.39+0.0179)
Cable Clamp: JLO4-CJCICK(**)
D
C
T
W screw % -
m g I a
F (clamp range)
[mm (in)]
Name A:08 | B:08 | Ci08 | Di08 | ¢E+03 F W screw Applicable Cable
(A::°-°31) (B=°-°31) (ct0.031) (D=°-°31) (¢E=°-°11) Diameter
JL04-2022CK (14) 37.3 34.9 24.3 53.8 15.9 4 (0.16) | 1 3/16-18UNEF-2B $12.9 to $15.9
(1.47) (1.37) (0.96) (2.12) (0.63) ($0.51 to $0.63)
JL04-2428CK (17) 42.9 42.1 26.2 56.2 18 4.8 1 7/16-18UNEF-2B ¢15 to ¢p18
(1.69) (1.66) (1.03) (2.21) (0.71) (0.19) ($0.59 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 Servomotor connector

for the Servomotor end of the cable.
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9.4.2 SGM and SGMP Servomotors Connections

Encoder connector for the Encoder connector for the Main Circuit (Power Line)
Servomotor end of the cable SERVOPACK end of the connector on servomotor end

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 (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.

B Encoder Cable Connectors
Select one of the following two types of encoder cable connectors.

e For Incremental Encoder

14 (0.55)
23.7 (0.93)
EEE P—
a :@] @ el J'
g fHEEE]] e==
< — [}
& © g
p ! e
S 4.14 e
s (0.16)
¥ Cap: 172161-1

Socket: 170365-1

o For Absolute Encoder

22.4 (0.88)

23.7 (0.93)
' e | v | Sam——
P P I ppepeerv
@ [————— ] _r

14.0 (0.55)
o
Lo]e]

16 (0.63)

4.2 (0.17)

Cap: 172163-1
Socket: 170361-1 or 170365-1

Hl Servomotor Cable Connectors

Select one of the following two models of Servomotor cable connectors.
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9.4 Connectors

o For Servomotors without Brake

9.8 (0.39)
23.7 (0.93)
e
: I

Cap: 1721591
Socket: 170362-1 or 70366-1

4.14 (0.16)

e For Servomotors with Brake

14 (0.55)
237 (0.93)
J— rx—u—x l‘—j
¢ sr@U8n e
S H (I
— 1] 4.2 (0.17) e — D

Cap: 172160-1
Socket: 170362-1 or 170366-1

9.4.3 SGMP-15A Servomotor Connectors

Different connectors are used for Servomotors depending on whether Servomotors are with

brake or without brake.

o For a Servomotor without a Brake

27.7 (1.09)

27.4 (1.08)
15.7 (0.62) Cap: 350780-1
Socket: 350536-6 or 350550-6

o For a Servomotor with a Brake

) —
e NN 10
= NN D=
= > ﬁ%
I 20.3 (0.80)' 27.4 (1.08)
28.4 (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 Connectors

Only one type of encoder connector is available for the SERVOPACK-end encoder common to

SGMG, SGMS, SGMD, SGM, and SGMP Servomotors.

Hl Connector

2.54 (0.100)

1.27 (0.050) | | §
— .
- o
e qé?‘:.‘ﬂf' ol o -
Bl !u—- 0 ||mhﬁ\n;l;l£'n:nmun$% 5 8
11 L} ryry ryry g
== il
AR AU ALV SAHRUATARAY! ©
g/ lojo[ofolo N
WA | [
[l.1g ol ol 1| io} fol [0 118
ISt - £ 3
) B 3 e S
=3 49 «
o .
Pin no. 1
\\ : } A A }
glg - ,
I
b o e i\ E B
o | & A
5 == =
12.7 (0.50) _“\,5
Pin no. (Lastno./2 + 1) A
5 !
[mm (in)]
Connector Model A B C
10120-3000VE 11.43 (0.45) 17.6 (0.69) 22.0 (0.87)

Manufactured by SUMITOMO 3M, Ltd.
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9.4 Connectors

Hl Cases

I
wls
@
o8 E-]
Ol
o

Assembled Connector Diagram (Reference)

[mm (in)]

Model Connector Case Model A B C D E F
Model

DE9406973 | 10120-3000VE | 10320-52A0-008 | 22.0 | 18.0 | 140 | 12.0 | 100 | 274
(0.87) | (0.71) | (0.55) | (0.47) | (0.39) | (1.08)

Manufactured by SUMITOMO 3M, Ltd.

H Combination of Connectors

® For SGM and SGMP Servomotor

Connector Application Connector Kit Part List
Kﬁbﬂ%ﬂ‘:' Encoder/Motor For Encoder Cable For Motor Cable
Cable Encoder End SERVOPACK End
Encoder | Motor Cap Socket Connector Case Cap Socket
Type | Brake ["yogel [Qty | Model | Qty | Model | Qty | Model | Qty | Model |Qty | Model |Qty
DP9420006-1 | Incremental | Without | 172161-1 | 1 170365-1 |10 |[10120- |1 10320- |1 172159-1 |1 170366-1 |5 *3
encoder 1 1 *3 | 3000VE 52A0- 1 "1
- 2 008 *2 =
DP9420006-2 | Incremental | With 172160-1 | 1 7
encoder 1
DP9420006-3 | Absolute Without | 172163-1 | 1 16 172159-1 |1 573
encoder *1 *3 1
DP9420006-4 | Absolute With 172160-1 |1 773
encoder 1

*1 Manufactured by AMP Co., Ltd.
* 2 Manufactured by SUMITOMO 3M, Ltd.

*3 Including one spare.
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9.4.5 1CN, 2CN Connector for SERVOPACK

e For SGMP-15A Servomotor

Connector Application Connector Kit Part List
Kit Model [™Epcoder/Motor For Encoder Cable For Motor Cable
Number Cable
Encoder End SERVOPACK End
Encoder | Motor Cap Socket Connector Case Cap Socket
Type | Brake ["model [ty | Model |Gty | Model | Qty [ Model |Gty | Model |Gty | Model |Gty
DP9420016-1 | Incremental | Without | 172161-1 | 1 170365-1 | 10 [10120- |1 10320- |1 350780-1 | 1 170366-1 [ 573
encoder ‘1 ‘1 3 [ 3000VE 52A0- 1 "1
- *2 008 *2 3
DP9420016-2 | Incremental | With 350781-1 |1 7
encoder 1
DP9420016-3 | Absolute Without | 172163-1 | 1 16 350780-1 | 1 573
encoder "1 *3 1
DP9420016-4 | Absolute With 350781-1 | 1 73
encoder 1
*1 Manufactured by AMP.
* 2 Manufactured by SUMITOMO 3M, Ltd.
*3 Including one spare.
9.4.5 1CN, 2CN Connector for SERVOPACK
E
TL,I
e
Ts]
G
[¢2]
)
_x
12.7 (0.50)
[mm (in)]
SERVOPACK | Connector Case A B C D E F
1CN 10126-3000VE [ 10326-52A0-008 25.8 37.2 14.0 12.0 10.0 31.3
(1.02) | (1.46) | (0.55) | (0.47) | (0.39) | (1.23)
2CN 10120-3000VE | 10320-52A0-008 22.0 333 14.0 12.0 10.0 27.4
(0.87) | (1.31) | (0.56) | (0.47) | (0.39) | (1.08)
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9.4 Connectors

9.4.6 4CN Connector for SERVOPACK

31 (1.22)
11 (0.43)
B —
s | [FEHE
=4
36.6 (1.44) 19 (0.75)
L]
& @ ©
P MR-8L D
@ HONDA %
H = H =
ol =8
| 'i"!*_*z e
Connector Application Connector Kit Part List
Kit Model Connector Case
Model Qty Model Qty
DE9411354 1CN connector for I/O 10126-3000VE*2 1 10326-52A0-0082 1 set
DE9411357 4CN MECHATROLINK commu- MR-8F*4 1 MR-8L*4 1 set
nication connector

*1 Manufactured by AMP Co., Ltd.

* 2 Manufactured by SUMITOMO 3M, Ltd.

* 3 Including one spare.

* 4 Manufactured by Honda Tsushin Kogyo Co., Ltd.
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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)

2-445 ($0.18) (LF-310 to 330)

24 2-465 (40.26) (LF-340 to 360)
e Rl 6-M4 —é- i
S M6 (LF-320~
<m1L | Ll\‘laf?ting LF-360) | ¢
Q
Lode ©
Y - - i i
E——wp—iJ tH- Manufactured by Tokin Co., Ltd.
LB-—_G ) T
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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 65 4.5x7
(7.09) | (6.69) | (2.36) | (0.98) | (4.72) | (5.31) | (5.91) | (1.38) | (2.56) | (0.18x
0.28)
LF-315 180 170 60 25 120 135 150 35 65 4.5x7
(7.09) | (6.69) | (2.36) | (0.98) | (4.72) | (5.31) | (5.91) | (1.38) | (2.56) | (0.18x
0.28)
LF-320 180 170 60 29 120 135 150 35 65 4.5x7
(7.09) | (6.69) | (2.36) | (1.14) | (4.72) | (5.31) | (5.91) | (1.38) | (2.56) | (0.18x
0.28)
LF-330 180 170 60 29 120 135 150 35 65 4.5x7
(7.09) | (6.69) | (2.36) | (1.14) | (4.72) | (5.31) | (5.91) | (1.38) | (2.56) | (0.18x
0.28)
LF-340 180 160 50 30 200 220 240 40 80 6.5%9
(7.09) | (6.30) | (1.97) | (1.18) | (7.87) | (8.66) | (9.45) | (1.57) | (3.15) | (0.26x
0.35)
LF-350 180 160 50 30 200 220 240 40 80 6.5%9
(7.09) | (6.30) | (1.97) | (1.18) | (7.87) | (8.66) | (9.45) | (1.57) | (3.15) | (0.26x
0.35)
LF-360 200 180 60 30 300 320 340 40 100 6.5%9
(7.87) | (7.09) | (2.36) | (1.18) | (7.87) | (12.60) | (9.45) | (1.57) | (3.94) | (0.26x
0.35)
® LF-K Series (Three-phase 200 VAC Class)
A
—E= ¢
G| H
a0
|l = %
[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) | (0.35x | (¢0.26)
$0.26)
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9.6.2 Brake Power Supply

9.6 Peripheral Devices

9.6.1 Connector Terminal Block Converter Unit

B JUSP-TA26P

40-pin Terminal block, 40-pin Connector plug:

7(028)  M3.5 screws FCN-364P040-AU 7028
% L A M 20 £ "EE N
QL. SR ERREERREERRRRRRRR | by
2435 lelelelelelklelklekeeldede el
(60.14) ’ | 202.5 (7.97) J 3.5 (0.14)
35 (0.7 ;

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-2HO01
100 VAC input: LPDE-1HO1

H Dimensional Diagram

E 50 (1.97)
30 (1.18)
Manufactured by Yaskawa Controls Co., Ltd.
o —
L_i___d
2-¢3 (¢0.12) MTG holes

(Spot facing ¢5.5 ($0.22), 4 long)

I

Y T N\ (
N " o [«]
~
i Name Al .
— il [oXo| <3

late ]
\_ 7 25
Lead wires (0.98)
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9.6 Peripheral Devices

Bl Specifications

® [ ead Wire Length: 500 mm (19.69 in) each
® Max. Ambient Temperature: 60°C
® [ ead Wires: Color coded

AC Input Brake
100 V 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.

e Internal Circuit for 200-VAC Input (LPSE-2HO01)

Diode
Yellow ¢. Pt ’ -0 Red
Surge
o Suppressor
AC Side Surge Suppressor Z DC (Brake) Side
Diode
White & - o Black

e Internal Circuit for 100-VAC Input (LPDE-1H01)
Diode Bridge
Surge

Blue L—‘
Suppressor
AC Side | 4

White §

Red

DC (Brake) Side

Surge
Suppressor

> Black

Y
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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

‘@ Ground fault encoder for Servomotor protection

manufactured by Mitsubishi Electric Co., Ltd.
Model: MIN50-CF

T

9.6.4 Magnetic Contactor

Magnetic contactors are 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 contactor based on total current capacity.

The following table shows external dimensions, terminal symbols, etc.
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9.6 Peripheral Devices

Model . . . Mounting Hole .
External Dimensions [mm (in)] . . 9 . Terminal Symbols
Dimensions [mm (in)]
HI-11J 44 (1,73) 76.(2.99)
10.1 (0.40) 61 (2.40)
HI-14J 82 e Coil terminal
0% M35 345 (1.36) Auxiliary NO contact
111 E 5029 340134 alAll o~ Yo AJb
2 .
- 5 i = A
5 - | 5’ I 1L 3 RO s[@ T 103
f i+ o T 28y T L I o
R ! a8 . ; - = X i
W 1g88 B T T T o
© || = ]
. glss o . ul@ v wiel 24
pry NS o s
: wIRE il L 2l Auxiliary NC contact
, %7 2|8 alAl o— """ o AZb
83 f e =t v RIJ s3] T8 10
L g . —_ A A A
< —
152 07 104 Auxiliary contact terminal M3.5 \‘ U—[—[ﬂ \/—rli| VJ‘@ PUEI
(0:41) (0:41) (041) Main contact terminal M3.5 ﬁ;ll\g: mounting ; i
Approx. mass: 0.25 kg (0.551 Ib)
HI-15J 1 455 (1.79) ol torminal 91.(3.58)
15.3 (0.60) Oll terminal < 65 (2.56] »
- B.2 39 (1.54 =)
HI-18J B '/ M3.5 r—‘—)—“s G 5.2 (0.20) 35 (1.38) §
a b . e o
o e
o (&3 : %L Auxiliary NO contact/
N ——— ‘ Aucxiliary NC contact
s | [ = slo- k2
g ‘|m ol
o vl —u} r___—__‘fJi ~T R s[@l T[E 121 303
L — L i | L
: pELE ) CEE
o6 TTIT | L Kl LwL__ﬁu; u@ vE wEl 2B3 414
(0.38) Auxiliary contact 9 (0.35)
82 terminal M3.5 54 (2.13) \
(0.32) 76 (2.99) !
1.3 11.3 1083\ 2xM4 mounting
(0.44) (0.44) (0.43) Main contact terminal M4 holes
Approx. mass: 0.38 kg (0.838 Ib)
HI-20J 455 (1.79) 91.(3.58)
, 153060 | Coil terminal = (2'5369), 54 _
(0.32) ' M3.5 25 (0,18), 5.2 (0.20) 35 (1.38) 8
aly b - %
g e = ——
@ 7 h \ Auxiliary NO contact/
o PR ET i ! i O Aucxiliary NC contact
- S Yy
ey «© &
5 I =158 , — e oE] o~ o B0
g C Tlhe ale
o | X H| [ole
L 4 " v R s[@ T[8 5@17E3
%] # | i ! J_ _J_ E o I
£ - | | T T 0
96 = I El ] ,%m U@ vigal wiel skd spd
(039) Auxiliary contac] 9(0.35) Sl
8.2 terminal M3.5 54 (213) \
(0.32) 76 (2.99) \
1.3 11.3 108 \ 2xM4 mounting
(0.44) (0.44) (0-43) Main contact terminal M4 holes
Approx. mass: 0.38 kg (0.838 Ib)
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9.6.6 Regenerative Resistor Unit

Model . . . Mounting Hole .
External Dimensions [mm (in)] . . 9 . Terminal Symbols
Dimensions [mm (in)]
HI-25J « 5828 111 (4.37)
" . 79 (3.11)
HI-35J 62 23.4 (0.92) '\Cﬂgllgermlnal 45 (1.77) -
(0.32) ) 4.5(0.18) 4(0.16). 50 (1.97) 5
g
WF‘ - é 1~k Auxiliary NO contact/
R ; Auxiliary NC contact
g ) FIss = elg olBT o— "o B2
ST HRs s = e
8 ¢ 4 2le R s[3) 1[8] 581 7E3
b e L L L e
, ‘ I , T T °
25'428) [S821032) , (gég.)ss) o [_W_U__u%"* ula vi4d we e43 sk4
Auxiliary contact 94 (3.70)

14.8 148 131
(0.58) (0.58) (0.52) Main contact terminal M5

Approx. mass: 0.68 kg (1.499 Ib)

terminal M3.5

2xM4 mounting
holes

* The magnetic contactor is manufactured by Yaskawa Controls.

9.6.5 Surge Suppressor

Attach a surge suppressor to the magnetic contactor to prevent power supply noise and to protect con-

tacts.

® Recommended product

Spark Killer manufactured by Okaya
Electric Industries Co., Ltd.

Model: CR50500BA (250 VAC)

Static electricity capacity: 0.5 uF = 20%
Resistance :50 Q (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-RA0O4
75AN JUSP-RAO05
1AAN
1EAN
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9.6 Peripheral Devices

Bl Dimensional Diagram

4-06 ($0.24)

i Protective cover
Mounu?g holes

-

———3
=

Terminal Numbers

——%-—
Ee—g=———o

)
ik

4
D.
w
\ Ground seat (M4 screw)
External terminals
(M5 screw)
Cement resistor
7] =Vt 220W 25 Q
[ [—ﬁHHH}ﬂh}:L]—TM or 8 connected in parallel)
{ S 4
30 (1.18)
[mm (in)]
Model w H D M1 M2 Approx.
Mass

JUSP-RAO4 | 220 (8.66) | 350 (13.78) | 92(3.62) | 180 (7.09) | 335 (13.19) | 4 kg (8.819 Ib)
JUSP-RAO5 | 300 (11.81) | 350 (13.78) | 95 (3.74) | 250 (9.84) | 335 (13.19) |7 kg (15.432 Ib)

9.6.7 Analog Monitor Cable

Socket Model L mm (in)

DE9404559 1000 +02() ( + U.79)

3937 o

Contact
DF11-2428SCF

i ]
— g r2A )

| au—— S—-—
1000 t§° (3937 ’ 379)~|

s
-

>
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10

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 Items before Trial Operation ......... 10 -2
10.1.1 Servomotors ... 10-2
10.1.2 SERVOPACKS .. ... 10 -2
10.2 Trial Operation Procedure ................. 10 -3
10.2.1 Preparations for Trial Operation .............. 10-3
10.2.2 Operating the Servodrive .................... 10-4
10.2.3 Trial Operation Inspection .................... 10 -4




Trial Operation

10.1.2 SERVOPACKS

10.1 Check Iltems 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. Also 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.
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10.2 Trial Operation Procedure

10.2 Trial Operation Procedure

10.2.1 Preparations for Trial Operation

IMPORTANT

To[prevent[dccidents,[initially[¢onduct[rial[dperation[vith[ho[load[¢onnected[fo[the[$ervomotor.[If[The[frial[dpera-
tion[tnust[Be[¢dnducted while connected to equipment, be sure to set up the system so that an emergency stop
is[dvailable[if[heeded.

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 will 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 >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 SVON = 1 (base driving) will be returned.

As factory settings, the motor is set to an SGMG (1500 r/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 Servomotor 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 default characteristics and servo performance ad-

justments.

11.1 Characteristics when Shipped ............. 11 -2

11.2 Resetting .......... ... it 11 -2
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Settings

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.)

|i|i|| #1500 §

~204800 0

Feed speed
204800 (reference 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

Bl 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 inertia for the moment of inertia ratio on motor shaft. (This constant is factory set
to 100 (%), which is equivalent to the motor inertia.)
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11.3 Adjusting Servo Performance

Bl Speed Loop Gain (Cnh-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

0 fc Frequency 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 (Cn-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

® Incrementally increase the position loop gain (Cn-001A).

® [f 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.
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This chapter describes maintenance, inspection, and troubleshooting. .
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Maintenance and Inspection

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[hot[dlisassemble[fhe[$ervomotor[dluring[ingpection and]maintenance, but rather contact your Yaskawh repre-

sentative[if[the[$ervomotor[inust[be[disassembled.

1 2 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 Resistance Yearly Disconnect the SERVOPACK and test in- Contact your Yaskawa representa-

Measurement sulation resistance at 500 V. Must exceed tive if insulation resistance is be-

10 MQ. low 10 MQ..
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.

Oil seal replacement (for | Every 5000 hours Remove the Servomotor and replace the oil | ——

Motors equipped with seal.

oil seals)

B 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 Parts 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 Replace 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 Iltems

Item Frequency Procedure Remedy
Clean Unit Yearly Check for dust, dirt, and oil on Clean with a cloth or
Interior and surfaces. compressed air.
Circuit Boards
Loose Screws Yearly Check for loose terminal 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 7 to 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.
Aluminum Electrolytic Capacitor |5 years Test and replace with a new circuit

board if necessary.

on Circuit Board

Note Operating conditions
Ambient temperature: Annual average of 30°C
Load factor: 80% max.
Operation rate: 20 hours/day max.
Be sure to check user settings prior to operation because Yaskawa resets user constants to facto-

ry settings when shipping overhauled SERVOPACKS.
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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.

IMPORTANT When[feplacing[the[battery[With[the[fnultiturn[flata[femaining,[leave[{he encoder power supply for at least 30
minutes[(SENS_ON[¢ommand[fransfer).
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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. Con-

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

Try running with no load

Reduce the load or replace
with a larger capacity Servo-
motor.

Loose connection

Check connector terminals

Tighten any loose parts.

External connector wiring in-
correct

Check external connector wiring

Refer to the connection dia-
gram and correct the wiring.

Unstable Servomotor rotation

Faulty connection

Check the Phase-U, -V and -W lead
terminals as well as feedback pulse
connection.

Reconnect the wiring.

Servomotor overheated

Ambient temperature too high

Check to see if the ambient tempera-
ture is below 40°C.

Reduce the ambient tempera-
ture to below 40°C.

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-
ment

Foreign objects, damage, or 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.




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 (1PWB) defective Replace SERVOPACK.
Overcurrent Lit at power ON and servo ON | Current feedback circuit or power Replace SERVOPACK.

12 S

At main circuit power supply
ON

Servomotor or wiring grounded.

Replace the Servomotor and
correct Servomotor wiring.

Fuse blown.
Rush current limit resistor blown.
Circuit board (1PWB) defective.

Ground —
Main circuit grounded. Replace SERVOPACK.
“40” Lit with normal running or de- | GD? load too large. Check the load inertia for the
celeration moment of inertia on the motor
Overvoltage shaft.
Circuit board (1PWB) defective. Replace SERVOPACK.
“41” During Servomotor driving Power supply voltage not within Check the power supply.
o specifications.
Insufficient Voltage
Rectifier diode malfunctioned. Replace SERVOPACK.

“51”

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 Troubleshooting

(Alarm/warning History)

Alarm Code

Status When Lit

Cause

Remedy

“DO”

Overflow

No feedback pulse after mov-
ing reference input

Servomotor wiring incorrect.

Encoder wiring incorrect.

¢ Check and correct Servo-
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
running

Servomotor wiring incorrect.

Encoder wiring incorrect.

¢ Check and correct Servo-
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.

User constant setting incorrect.

Set the correct user constant.

Control board (1PWB) defective.

Replace SERVOPACK.

Normal running by overflow
with large move reference
input

SERVOPACK adjustment incorrect.

Increase speed loop gain
(Cn-0004).

Load capacity too large.

Review the load. (overload or
load inertia)

Feed speed too large.

Decrease the feed speed.

“71”

Instantaneous overload

Lit during driving
Operation resumes after
turning power OFF and ON.

Load greatly exceeds the rated torque
from several seconds to tens second.

Review the load. (overload)

w7o”

Continuous overload

Lit during operation

Operation resumes after
turning power OFF and ON.

Load greatly exceeds the rated torque
from ten seconds to hundreds
second.

Review the load. (overload)

“80”

Absolute encoder error

(only if an absolute
encoder 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-
mand and resend the
SENS_ON command.

Control board (1PWB) defective.

Replace SERVOPACK.

During Servomotor driving

Absolute encoder error 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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12.2.2 SERVOPACKS

Alarm Code
(Alarm/warning History)

Status When Lit

Cause

Remedy

“81”

Absolute encoder backup
error (only if a 12-bit
absolute encoder is used)

At the SENS_ON command
transfer

The following power supplied to the
absolute encoder all failed:

* +5V power supply
* Battery

* Internal capacitor

Follow the absolute encoder
set—up procedure.

Control board (1PWB) defective.

Replace SERVOPACK.

“go”

Absolute encoder
checksum error (only if a
12-bit absolute encoder is
used)

During Servomotor driving or
the SENS_ON command
transferring

Absolute encoder memory check er-
ror occurred.

Follow the absolute encoder
set—up procedure.

Control board (1PWB) defective.

Replace SERVOPACK.

“g3”

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 about
33V

Check and correct battery con-
nections.

Replace with a new battery.

Control board (1PWB) 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 (1PWB) defective.

Replace SERVOPACK.

“85”

Absolute encoder
overspeed (only if a 12-bit
absolute encoder is used)

At the SENS_ON command
transfer

Absolute encoder turned ON at the
motor speed exceeding 400 r/min.

Transfer the SENS_ON com-
mand at a speed lower than 400
r/min.

Control board (1PWB) defective.

Replace SERVOPACK.

“C1”

Servo overrun

Lit soon after Servomotor
started to 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.

“C2”

Phase error detection

Lit in 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 Servomotor Faulty encoder wiring (PA, PB) or Check wiring and connectors at
started to run connection. 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 Troubleshooting

Alarm Code
(Alarm/warning History)

Status When Lit

Cause

Remedy

“C5

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”

Absolute encoder data
error

Lit in several seconds after
power ON

¢ Absolute encoder malfunctioned.

Turn power back ON.

Follow the absolute encoder
setup procedures.

¢ Absolute encoder wiring incor-
rect.

Check and correct absolute
encoder wiring.

“02” Lit at power ON Circuit board (1PWB) defective. Replace SERVOPACK.

Broken user constant

“05” Lit at power ON Alarm or warning occurs continuous- | Remove the cause of alarm or

Alarm history overflow ly. Warning, then turn the power
ON again.

“94” Lit at power ON An user constant was set out of range | Set the correct setting and

User constant setting
warning

via MECHATROLINK communica-
tion or the setting order was incor-
rect.

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 SV-ON command
transfer

The CONNECT or SENS-ON
command has not been transferred.

Transfer the CONNECT or
SENS-ON command.

Main power supply not 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.

“7A”

Heat sink overheated

Lit during operation

SERVOPACK ambient temperature
exceeds 55°C.

Reduce SERVOPACK ambient
temperature to 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 control power supply turn | Control board (1PWB) defective. Replace SERVOPACK.

ON

“Eg”

Synchronization error

At command transfer

WDT data does not match.

Update the WDT data at each
communication cycle.

“96". “E6”

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.
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12.2.2 SERVOPACKS

Alarm Code Status When Lit Cause Remedy
(Alarm/warning History)
“BLI” At control power supply turn | Control board (1IPWB) defective. Replace SERVOPACK.
ON
Hardware error
At main circuit power supply | Rectifier diode malfunctioned.
turn ON Fuse blown.
Rush current limit resistor blown.
Regenerative transistor
malfunctioned.
At main circuit power supply | Regenerative transistor and regenera-
turn OFF tive resistor malfunctioned.
Control board (1IPWB) defective.
“F1” At main circuit power supply | One phase (R, S, or T) of the main Check the power supply.

Power supply line not
connected

turn ON

circuit power is not connected to the
power supply.

Check main circuit power sup-
ply wiring.
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 The alarm code “00” is reset by turning OFF the encoder power supply (by transferring SENS_OFF command)
or by transferring ALM_CLR command

Bl 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-
ence input

Check voltage between R, S and T.
Make sure the alarm indicator is not lit.
Check the N-OT and P-OT signals.

Check SERVOPACK status using the status monitor

command SMON.

Check the AC power supply circuit.

Look for a cause if an indicator is lit.

Problems due to Setting Errors

Table 12.8 Problems due to Setting Errors

Symptom

Cause

Remedy

Poor servo tracking performance

Position loop gain 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. Thisis 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

Reconnect the wiring.

Overloaded

Run under no-load

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 nications or MECHA- | Transfer the SV_ON command.
TROLINK monitor-

SENS_ON command not transferred ing. 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
3are 0

Turn ON the P-OT and N-OT inputs.

Servomotor moves instan-

taneously, then stops

Number of encoder pulses differs from
the user constant setting

Set user constant Cn—-0011 according to
to the number of encoder pulses.

Servomotor or encoder wiring incorrect

Correct the wiring.

Servomotor speed unsta-
ble

Wiring connection to the Servomotor
defective

Check power lead (U-,
V- and W-phases) and
encoder connector
connections.

Tighten 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.

Servomotor overheated

Ambient temperature too high

Measure the Servomo-
tor ambient tempera-
ture.

Reduce Servomotor ambient tempera-
ture to under 40°C.

Servomotor surface dirty

Check visually.

Clean off dust and oil from the Servo-
motor surface.

Overloaded

Run under no-load
conditions.

Reduce the load or replace with a larger
capacity Servomotor.
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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 coupling.

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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