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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.

The warning symbols for ISO and JIS standards are different, as shown below.

A <

The ISO symbol is used in this manual.

Both of these symbols appear on warning labels on Yaskawa products. Please abide by
these warning labels regardless of which symbol is used.

©Yaskawa, 1999

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form,
or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written 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 as-
sumes 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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Visual Aids

<«EXAMPLEp

#[inFo >

IMPORTANT

JUSP-OP02A-1

[ G |

®0

JUSP-OP03

The following aids are used to indicate certain types of information for easier reference.

Indicates application examples.

Indicates supplemental information.

Indicates important information that should be memorized.

Describes technical terms that are difficult to understand, or appear in the text without an
explanation being given.

The text indicated by this icon explains the operating procedure using the Hand-held Digital
Operator (JUSP-OP02A-1).

The text indicated by this icon explains the operating procedure using a Mounted Digital Op-
erator (JUSP-OPO3A).



OVERVIEW

OVERVIEW

For First-time Users of AC Servos .............. 1-1
BasicUSe ........coiiiiiiiiiiiiiiinninnnnnns 2-1
AdvancedUse ............ciiiiiiiiininnnnenns 3-1
Using Serial Communications .................. 4-1
Using the Digital Operator ..................... 5-1
Servo Selection and Data Sheets ............... 6-1

Inspection, Maintenance, and Troubleshooting .. 7-1

A Servo Adjustment ......... .. A-1
B Listofl/OSignals ...........coiiiiiiiiii B-1
C Listof Parameters ... C-1
D Listof Alarm Displays . ........c.coviiiiiiiiii i D-1
E  Supplementary Information on SGDB-[J_JAMA SERVOPACKSs
(Contact I/O with Reverse Common) ................... E-1



TABLE OF CONTENTS

Safety Information ......... ...
Visual Aids ...
OVBIVIBW . .
Using ThisManual . ........... . e
Safety Precautions ............ i

1 For First-time Users of AC Servos

1.1 Basic Understanding of ACServos .............covvivennnnnn

1.1.1 Servo MeCchanisms . ..ottt e e e e e
1.1.2 Definition of Technical Terms ...t i

1.2 Servo Configuration .............c.ccoiiiiiiiiiiii i
1.2.1 Configuration of Servo System .......... .. i

1.3 Features of =-Series Servos ......ccvviiiieernnernnernnnrnnns

1.3.1 Outline of the =-Series Servos . ... i
1.3.2 Software Upgrading . ..... ...t
1.3.3 Using the SGDB SERVOPACK .. ... . i i

2 Basic Use

2.1 Precautions ..ottt ittt ittt e et e

2.2 Installation ........cooii ittt ittt e s

2.2.1 Checkingon Delivery ... ..... ...t
2.2.2 Installing @ Servomotor ... .......oiii i
2.2.3 Installing a SERVOPACK . ... . i
2.2.4 POWEI LOSSES . ..ottt

2.3 Connectionand Wiring ...........cciiiiiiiiiinnrrannrnnnnns

2.3.1 Connecting to Peripheral Devices ...............c.ciiiiiiiniieaninann.
2.3.2 Main Circuit Wiring and Power ON Sequence ................ccviiiinn...

2.4 ConductingaTestRun ...........cciiiiiiiiiiiiiinnrnnnnss

241 TestRunin TWO Steps . ...t
2.4.2 Step 1: Conducting a Test Run for Motor without Load ....................
2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine . . ..
2.4.4 Supplementary InformationonTestRun .......... ... ...,

3 Advanced Use
Before Reading thisChapter ..............ccciiiiiiiiiiiiiinnnn..

3.1 Setting Up the X SERVOPACK . ... .eveuneaaaeeeeeennnnnnns

3.1.1 Settingthe Motor Model . .......... .
3.1.2 Setting the Number of Encoder Pulses ........... ... .. ... .,

vi



TABLE OF CONTENTS

3.1.3 Direction of Motor Rotation ........ ... . 3-7
3.1.4 Parameter Settings for Machine System ................... ... ... ... 3-8
3.1.5 EIECtroniC Gear . ....covi it e 3-9
3.1.6 Setting the Acceleration/Deceleration Typeand Rate ..................... 3-12
3.1.7 Setting Speed Limits ....... ..o 3-16
3.1.8 Setting Torque Limits . ... ... 3-16
3.1.9 Setting Stored Stroke Limits .......... ... .. 3-19
3.1.10 Setting Backlash Compensation ............. .. ... e, 3-20
3.2 Signals Commonto AllModes ............cciviiiiiiiinnnnnn. 3-21
3.2.1 ServOON Signal . ... 3-21
B.2.2 Pause INpUES . ... o e 3-22
3.2.3 Overtravel Limit FUNCHioN . .. ... .o 3-25
3.2.4 Operation Mode Selection . ...........oo it 3-29
3.2.5 Operation Mode Display Output . ...t 3-30
3.2.6 Operation Start Input . ... 3-31
3.2.7 Resetand Alarm Reset Input ......... ... 3-33
3.2.8 Servo Alarm OUpUL ... ... 3-34
3.2.9 Command Error OULPUES . .. ..ot e 3-35
3.2.10 Alarm Code OULPULS . . . ..o ottt 3-37
3.2.11 Positioning Complete and Positioning Proximity Signals .................. 3 -39
3.2.12 Servo Ready Output Signal ............ .ot 3-42
3.2.13 Running Detection Signal .............. ... 3-43
3.2.14 OL Warning and Alarm Qutput Signals .................. ... . ooiinn.. 3 -45
3.2.15 Analog Monitor Signals .............o i 3 -46

3.3 Feed Speed Setting in Automatic and Manual Operation Modes 3 -48

3.4 Automatic Mode: Station Numbers ...................cvuutn 3-50
3.4.1 Position Command Input Signals ............ ... ... 3-52
3.4.2 Rotating Direction Select Input . .......... ... 3-53
3.4.3 Current Station Number Output and Station Number Read Selection Input . .. 3-54
3.4.4 Station Proximity Signal ........... . 3-56
3.4.5 Manual Operation Mode ...ttt 3-57
3.4.6 Inputting Speed Command Data .............c.ccoiiiiiiiiiiii 3-57

3.5 Automatic Mode: Digital Switches ........................... 3-60
3.5.1 Position Command Input Signals, Speed Command Input Signals,

and Strobe Output Signals . ............o 3-62
3.5.2 Speed CommaNnd ... ...t e 3 -66
3.5.3 Digital Switch Unit .. ... 3-67
3.5.4 Contact Input Unit .. ... ... 3-68

3.6 Automatic Mode: Serial Communications .................... 3-70
3.6.1 Serial Commands ... ... ..ottt 3-72

3.7 Automatic Mode: Command Table ......................cuut 3 -88
3.7.1 Data Number Input Signals .......... ... i 3-90
3.7.2 Zone Signal OUtpULS . . . ... oottt 3-91
3.7.3 Speed Command INpUt . ... ..o 3-94

38 ManualMode ............ccciiiiiiiii ittt tananranrnnnens 3 -95

vii



3.9 Pulse Operation Mode ...........coiiiiiiiiininnrnennrnnnnns 3 -96

3.10 Machine Zero PointReturnMode .................cccvviunnn. 3-100
3.10.1 Machine Zero Point Return Mode | (Bits 2 and 3 of Cn-29 Setto 0) ........ 3-101
3.10.2 Machine Zero Point Return Mode |

(Bits 2 and 3 of Cn-29 Set to 1 and 0 Respectively) ................... 3-102
3.10.3 Machine Zero Point Return Mode Il (Bits 2 and 3 of Cn-29 Setto 1) ....... 3-102

3.11 Encoder Outputs .........cociiiiiiiiiiiii i iiii i 3-104

3.12 External Pulse Generators ............coviiiiinrnnnnnnnnnas 3-107

3.13 External PositionIndicator ..................ciiiiiiiii, 3-109

3.14 Settingthe Stop Function .................cccciiiiiant, 3-111
3.14.1 Dynamic Brake ...... ... i 3-111
3.14.2 Holding Brake ....... ... 3-112

3.15 SmoothOperation.............ccoiiiiiiiiii it ianns 3-115
3.15.1 Adjusting Gain . ... 3-115
3.15.2 Setting the Torque Command Filter Time Constant ...................... 3-116

3.16 Minimizing PositioningTime .............ccciiviiiiiinnnnn. 3-118
3.16.1 Autotuning Function ........... .. 3-118
3.16.2 Servo Gain SWiItChing . ... 3-118
3.16.3 Feed-forward Control . ...... ... i 3-119
3.16.4 Speed Bias ... ... 3-119
3.16.5 Proportional Control ......... ... .. ... . 3-120
3.16.6 Mode Switch ... ... ... 3-120

3.17 Handling Power LOSS .........ciiiiiiiiiiinnnranranrnnnnns 3-124

3.18 Special Wiring .......cvviiiiiiii it iii i ian s enanr s 3-125
3.18.1 Wiring Instructions .......... ... i 3-125
3.18.2 Wiring for Noise Control ...t 3-126
3.18.3 Using More Than One Servodrive . ...........oouiiiininneiiinn.. 3-131
3.18.4 Using Regenerative Resistor Units ............. ... ooty 3-132
3.18.5 Using an Absolute Encoder ...............iiiiiiiiiiiiiiiii 3-134
3.18.6 Extendingan EncoderCable ........... ... .. . i 3-137
3.18.7 Using SGDB SERVOPACK with High Voltage Lines ..................... 3-140
3.18.8 Connector Terminal Layouts . ............couiiiiiii i 3-141

4 Using Serial Communications

4.1 Connecting and Setting Up Serial Communications ........... 4-2
411 OVEIVIBW ot 4 -2
4.1.2 Wiringtothe Host Controller ......... ... ..o i 4-3
4.1.3 Baud Rate and Command Length Mode Settings ......................... 4-6
4.1.4 Axis Address Settings ... ..o 4-8
4.1.5 Axis Number Setting . . ... 4-9
4.1.6 Group Function Setting ... 4-9

viii



TABLE OF CONTENTS

5

4.2 Serial Communications Commands ...............ccovvvennnn 4-10
4.2.1 Sending Commands to a SERVOPACK ......... ... ... .. 4-10
4.2.2 Reading Datafroma SERVOPACK . ..... ... .. i 4-12

4.3 Using FixedLengthMode ...................ccciiiiiiinntn 4-17
4.3.1 Calculating the Checksum ......... .. ... . s 4-17
4.3.2 Handling Communications Errors . ... 4-17
4.3.3 Data Sent from the SERVOPACK .. ... ...t 4-18

4.4 Serial Commands for Settings and Monitoring................ 4 -21
4.4.1 List of COMMANAS . .. ..ottt 4 -21
4.42 CommandDetails ............ i 4-24

4.5 Communications Specifications ......................couutn 4-32
4.5.1 Hardware Specifications .............. i 4-32
4.5.2 Communications Control Codes . ......... ..ot 4 -33
4.5.3 Transmission/Reception TIMING .. .........cuiiiiiiii i 4 -33

Using the Digital Operator

5.1 BasicOperation ..........ccoiiiiiiiiiiniii i i 5-2
5.1.1 Connecting the Digital Operator .............o ittt 5-2
5.1.2 Precaution If Connecting/Disconnecting the Digital Operator ............... 5-2
5.1.3 Digital Operator Functions . ............ ..o i 5-3
5.1.4 Resetting Servo Alarms . ... ... 5-4
5.1.5 Basic Functions and Mode Selection .............. ... ... ... oL 5-5
5.1.6 Status Display Mode . ........ ...t 5-6
5.1.7 Parameter Setting Mode . ....... ... 5-8
5.1.8 Position Table SettingMode ............ i 5-12
5.1.9 Speed Table SettingMode ......... ... . o i 5-14
5.1.10 Boundary Table SettingMode ............... ... i 5-15
5.1.11 Monitor Mode . .. ... 5-17

5.2 Practical Operation ............cciiiiiiiiiii it i e 5-24
5.2.1 Operation in Alarm Trace-back Mode ............ ... ... ... ... . oo, 5-24
5.2.2 Operation Using the Digital Operator . ............ ... ..., 5-27
B5.2.3 AUIOUNING ..o 5-30
5.2.4 Clearing Alarm Trace-back Data .............. ... i, 5-36
5.2.5 Checking the SERVOPACK Specifications .. ......... ..., 5-38
5.2.6 Checking the Software Version .............. ... . . i, 5-39
5.2.7 Adjusting the Current Detection Offset Manually .......................... 5-40
5.2.8 Setting the Machine Zero Point .......... ... . . i, 5-42
5.2.9 SavingBackupData ........ ... 5-45
5.2.10 Reading Backup Data ........... ... 5-47
5.2.11 Initializing Backup Data ............ ... i 5-49



6

Servo Selection and Data Sheets
6.1 Selectinga =-Series Servo ..........ccoiiiiiiiiiiinrnnnnns 6 -3
6.1.1 Selecting a Servomotor ... ... ...t 6-3
6.1.2 Selectinga SERVOPACK . ... .ot e 6-15
6.1.3 Selecting a Digital Operator ...t 6-17
6.2 Servomotor Ratings and Specifications ...................... 6-19
6.2.1 Ratings and Specifications ............... i 6-19
6.2.2 Mechanical Characteristics .. ....... ...t 6 -41
6.3 SERVOPACK Ratings and Specifications ..................... 6 -45
6.3.1 Combined Specifications ............c.iii 6 -45
6.3.2 Ratings and Specifications .............. i 6 -48
6.3.3 Overload Characteristics ...........o i e 6 -52
6.3.4 Starting Time and StoppingTime ......... ... i 6 -53
6.3.5 Load Inertia ... ... i 6 -53
6.3.6 Overhanging Loads . .......... ..o 6 -54
6.4 X-Series Dimensional Drawings .............coiviriiinnnnnns 6 -55
6.4.1 Servomotor Dimensional Drawings . .............ouiiiiiiiiinnineanennn 6 -55
6.4.2 SERVOPACK Dimensional Drawings . ...........cuueiiiiiinnnneaneennns 6-138
6.4.3 Digital Operator Dimensional Drawings ..............ouuiiiiniieaeennnn. 6-149
6.5 Selecting Peripheral Devices .............cciviiiiiiinnnnnnn 6 -150
6.5.1 Selecting Peripheral Devices ...ttt 6-150
6.5.2 Order List . ... ... 6-165
6.6 Specifications and Dimensional Drawings of Peripheral
DeVICeS ...ttt i e e e e 6 -190
6.6.1 Cable Specifications and Peripheral Devices ............................ 6-190
6.6.2 MOtOr Cables .. ... 6-194
B.6.3 CONNECIOr ... ottt 6-195
6.6.4 Brake Power SUpply . .. ..o 6-216
6.6.5 Encoder Cables ........ ... i 6-218
6.6.6 Back-up Battery ........... . 6 -229
6.6.7 1ICN and BCN CONNECIOIS . . . ..ottt e et 6 -230
6.6.8 BCN CONNEBCION . .\t v ettt ettt et e e e e e 6 -232
6.6.9 Connector-Terminal Block Conversion Unit .............................. 6 -233
6.6.10 Cable with 1CN Connector and One End without Connector .............. 6 -239
6.6.11 Cable with 6CN Connector and One End without Connector .............. 6 -240
6.6.12 Circuit Breaker . ....... ... i 6 -241
6.6.13 Noise Filter .. ... ... 6 -241
6.6.14 Magnetic Contactor . .......... ..o 6 -243
B.6.15 SUIGE SUPPIESSOL . . . vt ittt e ettt e et et 6 -245
6.6.16 Regenerative Resistor Unit .......... ... . i 6 -246
6.6.17 External Position Indicator (Model MCIF-L8) ............ ... ... .. ..... 6 -247
6.6.18 Digital Switch Unit (MCIF-DEICI) ..o vvi i 6 -249
6.6.19 Contact Input Unit (MCIF-R86) . ...t 6 -252
6.6.20 Manual Pulse Generator (PRET-2C3T/100-M1) ..............oiiiiiinn. 6 -255
6.6.21 Cables for Connecting Personal Computer and SERVOPACK ............. 6 -256



TABLE OF CONTENTS

7 Inspection, Maintenance, and Troubleshooting

7.1 Inspection and Maintenance ................c.cciiiiiriiinnnnn 7 -2
7.1.1 Servomotor .. ... 7-2
7.1.2 SERVOPACK . . . 7-3
7.1.3 Replacing Battery for Back-up ...t 7-4
7.2 Troubleshooting ..........ccciiiiiiiiiii it iai i anrnnns 7-5
7.2.1 Troubleshooting Problems with Alarm Display ............................ 7-5
7.2.2 Troubleshooting Problems with No Alarm Display ......................... 7 -34
7.2.3 Internal Connection Diagram and Instrument Connection Examples ......... 7 -36
A Servo Adjustment
A.1 3-Series AC SERVOPACK Gain Adjustment .................. A-2
A.1.1 2-Series AC SERVOPACKSs and Gain Adjustment Methods ................ A-2
A.1.2 Basic Rules for Gain Adjustment ............ .. ... i A-2
A.2 Adjusting a Position-control SERVOPACK ................... A-4
A.2.1 Adjusting Using Auto-tuning ............. it A-4
A2.2 AdjustingManually ........... . A-5
A.3 Gain Setting References ............cciiiiiiiiiiiiiiiiiannns A-8
A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio ............... A-8
B List of I/O Signals
C List of Parameters
D List of Alarm Displays
E Supplementary Information on SGDB-[1[ JAMA
SERVOPACKS (Contact I/O with Reverse Common)
E.1 Listof l/OSignals ...........ccoiiiiiiiiiii it iinnnnes E-3
E.2 Lists of 6CN I/O Signals by Command Mode ................. E-5
E.3 Contactl/O Circuits ...............ccciiiiii e E-12
E.4 Wiring Examples ........coiiiiiiiiiiiiiiiiianranranrnnnnnns E-14
INDEX ..t e et i it an s aa e aa i aa i a s Index-1

xi



Overview

H Manual Contents
This manual provides 2-Series users with information on the following:

® An overview of servo systems for first-time users.

Checking the product on delivery and basic use of the servo.

Advanced use of servo functions.

Selecting an appropriate Servo for your needs and placing an order.

Inspection and maintenance.

xii



Using This Manual

Using This Manual

M Basic Terms
Unless otherwise specified, the following definitions are used:

® Servomotor = 2-Series SGMG, SGMD, SGMS, SGM, or SGMP Servomotor
SERVOPACK = Z-Series SGDB-[ILJAM SERVOPACK (a trademark for Yaskawa servo ampli-

fiers)

® Servodrive = A Servomotor and an amplifier (SGDB-[JCJAM SERVOPACK)

Servo system = A complete servo control system consisting of servodrive, host controller, and

peripheral devices

H Explanation of Technical Terms

Technical terms placed in bold in the text are briefly explained in a “TERMS” section at the bottom

of the page. The following kinds of technical terms are explained:

4 Technical Terms Explained in This Manual

Technical terms that need to be explained to users who are not very familiar with servo systems or electronic devices
and technical terms specific to = Series Servos that need to be explained in descriptions of functions.
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Safety Precautions

Please read the following precautions on delivery checking, installation, wiring, operation, and in-

spection and maintenance.

H Receiving

/A Caution

® Use the specified combination of servomotor and SERVOPACK.

Failure to observe this caution may lead to fire or failure.

H Installation

/A Caution

® Never use the equipment where it may be exposed to splashes of water, corrosive or
flammable gases, or near flammable materials.

Failure to observe this caution may lead to electric shock or fire.

H Wiring

A WARNING

e Ground the equipment ground terminal @ according to electrical codes
(ground resistance: 100 Q or less).

Failure to observe this warning may lead to electric shock or fire.

/A Caution

® Do not connect three-phase power supply to output terminals @ @ and @

Failure to observe this caution may lead to personal injury or fire.

® Securely tighten screws on the power supply and motor output terminals.

Failure to observe this caution can result in a fire.

Xiv



Safety Precautions

H Operation

A WARNING

® Never touch any rotating motor parts during operation.

Failure to observe this warning may result in personal injury.

/A Caution

e To avoid inadvertent accidents, run the servomotor only in test run (without load).
Failure to observe this caution may result in personal injury.

e Before starting operation with aload connected, set up parameters suitable for the ma-
chine.
Starting operation without setting up parameters may lead to overrun or failure.

e Before starting operation with a load connected, make sure emergency-stop proce-
dures are in place.
Failure to observe this caution may result in personal injury.

e During operation, do not touch the heat sink.

Failure to observe this caution may result in burns.

M Inspection and Maintenance

A WARNING

e Never touch the inside of the SERVOPACK.

Failure to observe this warning may result in electric shock.

® Do not remove the panel cover while the power is ON.

Failure to observe this warning may result in electric shock.

e Do not touch terminals for five minutes after the power is turned OFF.

Residual voltage may result in electric shock.

/A Caution

® Do not disassemble the servomotor.

Failure to observe this caution may result in electric shock or personal injury.

e Never change wiring while power is ON.

Failure to observe this caution may result in electric shock or personal injury.

XV



M General Precautions

Always note the following to ensure safe use.

¢ Some drawings in this manual are shown with the protective cover or shields removed, in order
to describe the detail with more clarity. Make sure all covers and shields are replaced before
operating this product.

e Some drawings in this manual are shown as typical example and may differ from the shipped
product.

¢ This manual may be modified when necessary because of improvement of the product, modifi-
cation or changes in specifications.
Such modification is made as a revision by renewing the manual No.

* To order a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative listed on the last page stating the manual No. on the front cover.

* YASKAWA is not responsible for accidents or damages due to any modification of the product
made by the user since that will void our guarantee.

xvi



For First-time Users of AC Servos

This chapter is intended for first-time users of AC servos. It describes the
basic configuration of a servo mechanism and basic technical terms relat-
ing to servos.

Users who already have experience in using a servo should also take a look

at this chapter to understand the features of X-Series AC Servos.

1.1 Basic Understanding of AC Servos ...... 1-2
1.1.1 Servo Mechanisms .......................... 1-2
1.1.2 Definition of Technical Terms .................. 1-4
1.2 Servo Configuration.................... 1-5
1.2.1 Configuration of Servo System ................ 1-5
1.3 Features of =-Series Servos ............ 1-10
1.3.1 Outline of the =-Series Servos ................ 1-10
1.3.2 Software Upgrading . ..............covviinnnn. 1-11
1.3.3 Using the SGDB SERVOPACK ................ 1-11
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For First-time Users of AC Servos

1.1.1 Servo Mechanisms

1.1 Basic Understanding of AC Servos

This section describes the basic configuration of a servo mechanism and technical terms relating
to servos and also explains the features of X-Series AC Servos.

1.1.1 Servo Mechanisms

You may be familiar with the following terms:

® Servo
® Servo mechanism
® Servo control system

In fact, these terms are synonymous. They have the following meaning:
A control mechanism that monitors physical quantities such as specified positions.

In short, a servo mechanism is like a servant who does tasks faithfully and quickly according

to his master’s instructions. In fact, “servo™ originally derives from the word “servant.”

Servo system could be defined in more detail as a mechanism that moves at a specified speed
and locates an object in a specified position.

4 Servo mechanism

According to Japanese Industrial Standard (JIS) terminology, a “servo mechanism” is defined as a mechanism that
uses the position, direction, or orientation of an object as a process variable to control a system to follow any changes
in a target value (set point).

More simply, a servo mechanism is a control mechanism that monitors physical quantities such as specified posi-
tions. Feedback control is normally performed by a servo mechanism. (Source: JIS B0181)
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1.1 Basic Understanding of AC Servos

To develop such a servo system, an automatic control system involving feedback control must

be designed. This automatic control system can be illustrated in the following block diagram:

Configuration of Servo System

Targeted position  + Servo Servo Contrll'_olled Machine position
ki 0 > machine
Input _ amplifier motor (load) Output

Feedback part

Detector

This servo system is an automatic control system that detects the machine position (output
data), feeds back the data to the input side, compares it with the specified position (input data),
and moves the machine by the difference between the compared data.

In other words, the servo system is a system to control the output data to match the specified

input data.
If, for example, the specified position changes, the servo system will reflect the changes.

In the above example, input data is defined as a position, but input data can be any physical
quantities such as orientation (angle), water pressure, or voltage.

Position, speed, force (torque), electric current, and so on are typical controlled values for a

servo system.

¢ Feedback control

A control that returns process variables to the input side and forms a closed loop. Itis also called closed-loop control.




For First-time Users of AC Servos

1.1.2 Definition of Technical Terms

1.1.2 Definition of Technical Terms

The main technical terms used in this manual are as follows:

Bl Servo

Normally, servo is synonymous with servo mechanism. However, because “mechanism” is
omitted, the meaning becomes somewhat ambiguous. Servo may refer to the entire servo

mechanism but may also refer to an integral part of a servo mechanism such as a servomotor

or a servo amplifier. This manual also follows this convention in the use of the term “servo”.

Bl Servo Control System

Servo control system is almost synonymous with servo mechanism but places the focus on sys-

tem control. In this manual, the term “servo system” is also used as a synonym of servo control

system.
Related Terms Meaning
Servomotor General servomotors or Yaskawa SGM[ ] Servomotors. In some cases, a posi-
tion detector (encoder) is included in a servomotor.
SERVOPACK Trademark of Yaskawa servo amplifier “SGDB SERVOPACK.”
Servodrive A Servomotor and amplifier pair. Also called “servo.”
Servo system A closed control system consisting of a host controller, servodrive and con-
trolled system to form a servo mechanism.

/ Host controller W
ZARlhuny

Amplifier
(SERVOPACK) Servomotor

Controlled

e
A Drive system
IS

Servodrive —-——‘

Servo System

«—
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1.2 Servo Configuration

1.2 Servo Configuration

This section describes the basic configuration of a servo system.

1.2.1 Configuration of Servo System

The following diagram illustrates a servo system in detail:

0o

Be
Host controller
(5)

Commands

Command
interpreter

Servo amplifier
Error Power (4)
amplifier| amplifier (Output)
Motor <:> Position
drive
(Input) cirouit O Speed
(1 ) Movabletable

Position and
speed
feedback

Controlled Ball screw

system

Detector Servomotor Drive system

(1) Controlled system: Mechanical system for which the position or speed is to be controlled.

This includes a drive system that transmits torque from a servomotor.

(2) Servomotor: A main actuator that moves a controlled system. Two types are avail-
able: AC servomotor and DC servomotor.

(3) Detector: A position or speed detector. Normally, an encoder mounted on a motor
is used as a position detector.

(4) Servo amplifier: ~ An amplifier that processes an error signal to correct the difference be-
tween a command and feedback data, and operates the servomotor ac-
cordingly. A servo amplifier consists of a command interpreter, which
creates target movement patterns for the servomotor, an error amplifi-
er, which processes error signals, and a power amplifier, which oper-

ates the servomotor.

(5) Host controller: A device that controls a servo amplifier by specifying a position or
speed as a set point.
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For First-time Users of AC Servos

1.2.1 Configuration of Servo System

Servo components (1) to (5) are outlined below:

Bl Controlled System

In the previous figure, the controlled system is a movable table for which the position or speed
is controlled. The movable table is driven by a ball screw and is connected to the servomotor
via gears.

The drive system consists of the following parts.

Gears + Ball Screw

This drive system is most commonly used because the power transmission ratio (gear ratio)
can be freely set to ensure high positioning accuracy. However, play in the gears must be mini-

mized.

The following drive system is also possible when the controlled system is a movable table:

Coupling + Ball Screw
Rolling-contact guide

When the power transmission ratio is 1 : 1,

o . i focoo | [[_ooo]
a coupling is useful because it has no play. Coupling Ball screw [~~~ Rolling-contact
~afl-- .| bearing~a{4
This drive system is widely used for machin- NN Y
ing tools. ‘ -« —
Housing (0o o | | 55 0]
Timing Belt + Trapezoidal Screw
A timing belt is a coupling device that allows the —
power transmission ratio to be set freely and that i Lo
has no play. i;
A trapezoidal screw thread does not provide excel- .sr(r:?g\,?,zmdal

_____ =i

lent positioning accuracy, so can be treated as a mi-

nor coupling device. )

Servomotor Timing belt

To develop an excellent servo system, it is important to select a rigid drive system that has no
play.

Configure the controlled system by using an appropriate drive system for the control purpose.

€ Drive system

Also called a drive mechanism.

A drive system connects an actuator (such as a servomotor) to a controlled system and serves as a mechanical control
component that transmits torque to the controlled system, orientates the controlled system, and converts motion from
rotation to linear motion and vice versa.




1.2 Servo Configuration

Hl Servomotor

DC Servomotor and AC Servomotor
Servomotors are divided into two types: DC servomotors and AC servomotors.

DC servomotors are driven by direct current (DC). They have a long history. Up until the 1980s,

the term “servomotor” used to imply a DC servomotor.

From 1984, AC servomotors were emerging as a result of rapid progress in microprocessor
technology and other technologies. Driven by alternating current (AC), AC servomotors are

now widely used because of the following advantages:

® FEasy maintenance: No brush
® High speed: No limitation in rectification rate

Note however that servomotors and SERVOPACKSs use some parts that are subject to mechani-
cal wear or aging. For preventive maintenance, inspect and replace parts at regular intervals.

For details, refer to Chapter 7 Inspection, Maintenance, and Troubleshooting.

AC Servomotor

AC servomotors are divided into two types: synchronous and induction. The synchronous type

is more commonly used.

For a synchronous servomotor, motor speed is controlled by changing the frequency of alter-

nating current.

A synchronous servomotor provides strong holding torque when stopped, so this type is ideal
when precise positioning is required. Use this type for a servo mechanism for position control.

The following figure illustrates the structure of a synchronous servomotor:

Light-receiving

Rotary disc element Armature wire Housing Front cap
L:ght-emitting / Stator core
element T Ball bearing
‘/

N
J

O
I @ Shaft

(f ‘\ . ™~ Rotor core
}'\ Magnet
Lead wire

Yaskawa SGML] Servomotors are of the synchronous type.

Position detector
(encoder)

Performance of Servomotor

A servomotor must have “instantaneous power” so that it can start as soon as a start command
is received. The term “power rating (kW/s)” is used to represent instantaneous power. It refers
to the electric power (kW) that a servomotor generates per second. The greater the power rat-

ing, the more powerful the servomotor.
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For First-time Users of AC Servos

1.2.1 Configuration of Servo System

Hl Detector

A servo system requires a detector to detect the position and speed. There are 2 detection meth-

ods: Optical and magnetic. The system uses an optical or magnetic encoder mounted on a ser-
vomotor as the detector.

There are two types of encoder: Incremental and absolute.

Incremental Encoder

An incremental encoder is a pulse generator, which generates a certain number of pulses per
revolution (e.g., 2,000 pulses per revolution). If this encoder is connected to the mechanical
system and one pulse is defined as a certain length (e.g., 0.001 mm), it can be used as a position
detector.

However, this encoder does not detect an absolute position and merely outputs a pulse train.
Hence zero return operation must be performed before positioning.

The following figure illustrates the operation principle of a pulse generator:

PhascA ll B B B - Phase Apulse train
PhaseB || M B W - Phase B pulse train

\
N
\\\\\\\\\\ PhaseZz |}
5
== slit —
== [
‘;;% Center of Fixed slit
%%revolution P
o
//////,;///////IIIHII\\\\\\\\ Light-emitting [\ —» g
U element | /% -
Rotary ———meeoe Light-receiving
i element

Rotary slit

Absolute Encoder

An absolute encoder is designed to detect an absolute angle of rotation as well as to perform
the general functions of an incremental encoder. With an absolute encoder, therefore, it is pos-

sible to create a system that does not require zero return operation at the beginning of each op-
eration.

Difference between an Absolute and Incremental Encoder

An absolute encoder will keep track of the motor shaft position even if system power is lost

and some motion occurs during that period of time. The incremental encoder is incapable of
the above.

B Servo Amplifier

A servo amplifier is required to operate an AC servomotor.

The following figure illustrates the configuration of a servo amplifier:
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1.2 Servo Configuration

Servo amplifier
Command
interpreter

Motor driving AC power

Error Power

amplifier | amplifier
@amplifier, | amplifi

i

D@» Commercial AC power

A servo amplifier consists of the following three sections.

Commands
input

Servomotor

Feedback

Command Interpreter

As shown in the device in the above figure, the command interpreter creates patterns for target
movements for the servomotor based on commands sent via serial communications or contact

points.

The movement patterns created in the command interpreter are sent to the error amplifier and

power amplifier as target signals.

Error amplifier

The error amplifier compares the target signal with a feedback signal and generates a differen-

tial signal.

The control function amplifies and transforms the differential signal. In other words, it per-
forms proportional (P) control or proportional/integral (PI) control. (It is not important if
you do not understand these control terms completely at this point.)

Power Amplifier

A power amplifier runs the servomotor at a speed or torque proportional to the output of the
error amplifier. In other words, from the commercial power supply of 50/60 Hz, it generates
alternating current with a frequency proportional to the command speed and runs the servomo-

tor with this current.

The Yaskawa SERVOPACK is equivalent to this servo amplifier.

Host Controller

A host controller commands a servo amplifier by specifying a position or speed as a set point.

€ Proportional/integral (PI) control

PI control provides more accurate position or speed control than proportional control, which is more commonly
used.




For First-time Users of AC Servos

1.3.1 Outline of the =-Series Servos

1.3[JFeatures[0f >[Beries[Servos

A Z-Series Servo consists of an SGM[] Servomotor and an SGDB-[ ][ JAM SERVOPACK (servo

amplifier).

1.3.1 Outline of the >=-Series Servos

This section describes the models of SGM[ ] Servomotors and the models of SGDB-[I[ JAM
SERVOPACK controls.

B Models of SGM[] Servomotors

The SGML] Servomotors are synchronous servomotors and have the following features:

Series Rated Rotation Speed Rated Output
Maximum Rotation Speed

SGMG | 1500 min’! 0.45 to 15 kW
3000 min'! (10 models)
1000 min'! 0.3to 6.0 kW
2000 min'! (8 models)

SGMS 3000 min'! 1.0to 5.0 kW
4500 min'! (6 models)

SGMD  [2000 min-! 2.2t0 4.0 kW
3000 min'! (3 models)

SGM 3000 min'! 0.4 to 0.8 kW
4500 min! (2 models)

SGMP 3000 min'! 0.4to 1.5 kW
4500 min'! (3 models)

SGMP Servomotor



1.3 Features of =-Series Servos

B SGDB-[ [ JAM SERVOPACK

The operation of the SGDB-[JLJAM SERVOPACK is based
on commands sent via serial communications or contacts. In-
formation of motor position is managed within the SERVO-
PACK, and there is no need to form a speed or position feed-
back loop between the host controller and SERVOPACK.
Furthermore, acceleration and deceleration patterns can also
be created based on user settings within the SERVOPACK.

1.3.2 Software Upgrading SGDB-CJCJAM SERVOPACK

The following table shows the functions which have been added with the upgrading of the
SGDB-[J[JAM SERVOPACK software. Different versions have different functions, so con-
firm the version number of the SERVOPACK software before use.

Function Main CPU Software
Version Number

/ERR signal mask when a serial communication error occurs. 0018 and later

Digital-switch scan-time lower limit (12 ms to 24 ms) 0018 and later

Interchangeability of the start signal and the positioning-completed | 001C and later

signal
Modification of the positioning-completed signal 001C and later
Digital-switch scan-time lower limit (24 ms to 12 ms) 001C and later

Bl Confirmation of the Software Version Number

Two types of confirmation methods are available.

With serial communication

The SFT1 command can be used to check the version number of the software being used. For

more information, refer to 4.4.2 Command Details.

With the Digital Operator

The Digital Operator can be used to check the main CPU for the version number of the software

being used. For more information, refer to 5.2.6 Checking the Software Version.

1.3.3 Using the SGDB SERVOPACK

B Operation Modes

The SGDB-LI[JAM SERVOPACK has four operation modes. These modes can be switched

at any time by means of a contact.
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For First-time Users of AC Servos

1.3.3 Using the SGDB SERVOPACK

Automatic Mode

Following the input of command position data, the input of an operation start signal performs
the positioning based on the input data.

The operation method in automatic mode can be selected from the following: Station numbers,

digital switches, serial communications, and command table.

Manual Mode

The Servomotor runs at a constant speed while a manual mode signal is being input.

Pulse Mode
Positioning is performed by a pulse train command from an external pulse generator.

® Pulse system: Line driver, line receiver

® Pulse form:  Two-phase pulse trains with 90° phase difference (X 1) (450 kpps max.)
Sign + pulse train (450 kpps max.)
CW + CCW pulse trains (450 kpps max.)

An external PG input is triggered when an /LPG signal is input.

Zero Point Return Mode
This mode is used to perform a zero point return when an incremental encoder is used. The

following three modes are available:

1. An STP signal (deceleration limit switch) is used together with the phase-C pulse of the
encoder (method 1).

2. Only an STP signal (stop limit switch) is used.

3. An STP signal (deceleration limit switch) is used together with the phase-C pulse of the
encoder (method 2).

Bl Operation Methods in Automatic Mode

One of the following four operation methods can be selected in automatic mode by setting pa-

rameters.

Station Numbers
Performs indexed positioning.
A number attached to an index point (station number) is entered as position data.

Speed data is selected by a speed selection signal from among the four different speeds speci-
fied using parameters in the SERVOPACK.

Both one-way rotation and shortest-path rotation can be selected.
A station number can be between 0 and 999 if specified as a decimal number, or between 0 and

4095 if specified as a binary number.
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1.3 Features of =-Series Servos

If positioning points are evenly spaced, fewer command signals are needed than in when using

digital switches.

Application examples: Disc tables, rotary-type automatic tool changers (ATCs), etc.

Digital Switches
Positioning data is input through digital switches, relays, or PLC contacts.

Positioning data can contain the following:

® Speed data: 6 digits max.
® Position data:  Sign + 8 digits max.

This method is suited when the user wants to set positioning to an arbitrary position, and when
the user wants to issue a position command without a host controller, such as a PLC or personal

computer.

Application[¢xamples:[Roll[feeders,[¢tc.

IMPORTANT The digital switch method utilizes time-sharing to read data two digits at a time using a strobe signal. It is there-

fore necessary to use special Yaskawa Digital Switches for this purpose. If other digital switches or relay sare
used, be sure to use a Contact Input Unit. Also, when inputting data directly from a PLC, it is necessary to create
a[ladder[program[do[that[fhe[§trobe[dignal[§can[fime[(24[fo[2,000[ins,[Yariable)[inatches[the[PLC[dcan[fime.

Serial Communications
Serial commands are used to enter positioning data (position and speed).

Using multi-drop connections allows a single host controller to send commands to SERVO-
PACKs for up to 15 axes with a single group configuration or up to 32 axes with a multi-group

configuration.

Settings allow the use of a fixed length mode, in which the serial command data length is set

to a fixed value.

Serial communications can save the amount of wiring required, particularly in situations where
commands are sent to multiple SERVOPACKs.

Application examples: X-Y tables (point-to-point configuration), etc.

Command Table

Positioning data is selected by means of a selection signal from a command table within the
SERVOPACK.

Positioning data is selected as a set of position and speed data. Up to 512 sets can be entered.

This method is suited to situations where there are no more than 512 target positions, and these

positions are not evenly spaced.

Application examples: Automated warehouses, etc.
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Basic Use

This chapter describes the first things to do when X-Series products are de-
livered. It also explains the most fundamental ways of connecting and op-
erating 2-Series products. Both first-time and experienced servo users
must read this chapter.

21 Precautions ............ ... i 2-2
22 Installation ............... ... ... .. 2-4
2.2.1 CheckingonDelivery ........................ 2-4
2.2.2 Installinga Servomotor ....................... 2-7
2.2.3 Instalinga SERVOPACK .............cccoon... 2-10
224 PoWerLoSSes ......cooviiiiiiiii i 2-12
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2.3.2 Main Circuit Wiring and Power ON Sequence ... 2-20
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241 TestRuninTwo Steps .............covvvo.... 2-28
2.4.2 Step 1: Conducting a Test Run for Motor
withoutLoad ............ ... .. ... ... 2-24
2.4.3 Step 2: Conducting a Test Run with
the Motor Connected to the Machine ........... 2-28
2.4.4 Supplementary Information on Test Run ........ 2-29




Basic Use

2.1 Precautions

This section provides notes on using =-Series Servos.

Use 200 VAC Power Supply

Be sure to use 200 VAC power supply.

Do not plug the Servomotor directly
into power outlet.

Do not plug the Servomotor directly into the power
outlet. Doing so will damage the Servomotor. The
Servomotor cannot be operated without an SGDB
SERVOPACK.

Do not change wiring when power is
ON.

Always turn the power OFF before connecting or dis-
connecting a connector.(Except for Digital Operator
(JUSP-OP02A-1, JUSP-OP03A))

Wait 5 minutes or more for
inspection after turning OFF the
power.

Even after the power is turned OFF, residual electric
charge still remains in the capacitor inside the SER-
VOPACK. To prevent an electric shock, always wait
for the CHARGE lamp to go OFF before starting in-
spection (if necessary).

Provide at least 10 mm of clearance
from other devices.

As shown in the diagram, provide as least 10 mm of
clearance from other devices horizontally and at
least 50 mm of clearance vertically. The SERVO-
PACKs generate heat and must be installed to allow
sufficient heat dissipation. The SERVOPACKSs must
also be installed in locations where they will not be

affected by condensation, vibration, and shock.

2-2

Direct
connection

200 VAC
power supply

Damage will result!

OFF

(POWER and
CHARGE lamp)

Always turn the power
OFF before connecting
or disconnecting a
connector.

CHARGE lamp

Provide Provide
sufficient sufficient
clearance clearance

10 mm
¢ or more
Tal [o] Tal

50 mm
or more

Ambient
temperature:
0to 55°C




2.1 Precautions

B Perform noise reduction and grounding properly.

If the signal line is noisy, vibration or malfunction will

result. Casing

SERVOPACK
|Signal: | servomotor

. line
® Use cables as short as possible. .

Jlil@

® Separate high-voltage cables from low-voltage cables.

® Use one-line grounding (ground resistance 100 € or
less) for the Servomotor and SERVOPACK.

One-line
grounding

® Never use a noise filter for the power supply input be- (100 2 or less)

tween the motor and SERVOPACK.
B Conduct a voltage resistance test under the following .
conditions.

® Voltage: 1500 Vrms AC, one minute
Conduct a voltage

® Interrupting current: 100 mA resistance test

under the
. conditions given

® Frequency: 50/60 Hz on the Ieft.
® Voltage application points: Between L1C, L3C, L1,

L2, L3 terminals and frame ground (connect terminals

securely).

B Use a fast-response ground-fault interrupter.

For a ground-fault interrupter, always use a fast-re- Ground-fault interrupter

sponse type or one designed for PWM inverters. GOOD GOOD POOR

Do not use a time-delay type. Fast-response For PWM Time-delay
type inverter type

Bl Do not perform continuous operation under overhanging load.

Servomotor

Continuous operation cannot be performed by rotating
the motor from the load and applying regenerative
braking. Regenerative braking by the SERVOPACK
can be applied only for a short period, such as the motor

deceleration time.

Regenerative braking
continuously applied

B The Servomotor cannot be operated by turning the power ON
and OFF. ., SERVOPACK,,

Frequently turning the power ON and OFF causes the

internal circuit elements to deteriorate. Always start or

stop the servomotor by using command signals. Stérting and stopping by

turning power ON and OFF

2-3



Basic Use

2.2.1 Checking on Delivery

2.2 Installation

This section describes how to check X-Series products on delivery and how to install them.

2.2.1 Checking on Delivery

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

Check Items Remarks

Check if the delivered products are the | Check the models marked on the nameplates of Servomotor

ones you ordered. and SERVOPACK (see the table below).

Check if the motor shaft rotates If the motor shaft is smoothly turned by hand, it is normal.

smoothly. However, if the motor has brakes, it cannot be turned manual-
ly.

Check for damage. Check the overall appearance, and check for damage or

scratches resulting from transportation.

Check screws for looseness. 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 local sales representative.
B Servomotors

Appearance and Nameplate

(Example)

Rated output
Servomotor model

( 2\
AC SERVO MOTOR
> TYPE SGMS-10A6A
y W N-m A
1000 3.18 5.7
min-! 3000 9410 <
S/N  V41007-1 -003
¥/ YASKAWA ELECTRIC
JAPAN
.. J/
S_Series Servomotor Serial Manufacturing

number date
Rated rotation speed




2.2 Installation

Models

SGMS -10AB6ALJLI

3-Series Servomotor

Series name of products
G: SGMG
S: SGMS
D: SGMD

Motor capacity (See the Table 2.1)

Standard
A : Yaskawa Standard

Encoder specifications (See the Table 2.2)

Rated rotation speed
A: SGMG 1500 min"?
SGMS 3000 min!
SGMD 2000 min-!
B: SGMG 1000 min™!

Shaft specifications

A: Standard (straight without key, with option specifications)
B: Straight with key, shaft end tap (one place)

C: Taper 1/10, with parallel key

D: Taper 1/10, with woodruff key (For G series 05, 09 model only)

Option specifications
B: 90 VDC brake

C: 24 VDC brake

S: QOil seal

F: 90 VDC brake, Oil seal
G: 24 VDC brake, Oil seal

Table 2.1 (kW)
Series G S D Series G S D

1500 1000 3000 2000 1500 1000 3000 2000

Code \| min'! | min"' | min' | min' |€°9€\| min-! | min' | min"' | min-t

03 0.3 30 2.9 3.0 3.0

05 0.45 32 3.2

06 0.6 40 4.0 4.0

09 0.85 0.9 44 4.4 4.4

10 1.0 50 5.0

12 1.2 55 5.5

13 1.3 60 6.0

15 1.5 75 7.5

20 1.8 2.0 2.0 1A 11.0

22 2.2 1E 15.0




Basic Use

2.2.1 Checking on Delivery

Table 2.2
Code Specification SGMS SGMG SGMD
2 8192 P/R incremental O ® O
6 4096 P/R incremental ® O O
W 12 bit absolute O O ©
S 15 bit absolute O O O

(®: Standard O: Semi-standard

Note: Referto6.1.1 Selecting a Servomotor for details on identifying the SGM and SGMP mod-
els.

B SERVOPACKSs

Appearance and Nameplate

(Example)

. [— SERVOPACK model

el
ALl —
! SERVOPACK \F’Wx1

> MODEL SGD8-10AM

= AC- INPUT AC-0UTPUT
—_— VOLTS 200-230|VOLTS 0-230
ﬁ =00 —»| Hz 50/80 |PHASE 3

O PHASE 3 AMPS 7.0
e~ AMPS 8.0 KutHRY Q. 85(1.14)
SMICR ERL S/N R7B308-381-2

YASKAWA ELECTRIC
MADE | N JAPAN

AFALAVRRTHD AL ANAE I )

3-Series SGDB
SERVOPACK Serial Output power
number

——— Applicable power supply

Models

SGDB - 10 AM - [J

>-Series
SGDB SERVOPACK

Motor capacity

Voltage
A: 200V

Model
M: With multiple position control functions

Option Specifications
P: Duct ventilation type



2.2 Installation

Code Capacity (kW) Code Capacity (kW)
02 0.2 50 5.0
05 0.5 60 6.0
10 1.0 75 7.5
15 1.5 1A 11.0
20 2.0 1E 15.0
30 3.0

2.2.2 Installing a Servomotor

Servomotor SGM[] models can be installed either horizontally or vertically. However, if the
Servomotor is installed incorrectly or in an inappropriate location, the service life will be short-
ened or unexpected problems will occur. To prevent this, always observe the installation

instructions described below.

H Before Installation

Anticorrosive paint is coated on the edge of the motor shaft to prevent it from rusting during
storage. Clean off the anticorrosive paint thoroughly using a cloth moistened with thinner be-
fore installing the motor.

Anticorrosive paint is
coated here

IMPORTANT ‘When cleaning off the anticorrosive paint, do not allow thinner to come into contact with other parts of the Servo-

motor.

Bl Storage

When the Servomotor is to be stored with the power cable disconnected, store it in the follow-

ing temperature range:

Between —20 and 60°C

H Installation Sites

The Servomotor SGML] modes are designed for indoor use. Install Servomotor in an environ-
ment which meets the following conditions:

® Indoor and free from corrosive and explosive gases
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Basic Use

2.2.2 Installing a Servomotor

Well-ventilated and free from dust and moisture

Ambient temperature of 0 to 40°C

Relative humidity of 20% to 80% (non-condensing)
® Inspection and cleaning can be performed easily

If the Servomotor is used in a location subject to water or oil mist, the motor can be protected
by taking necessary precautions at the motor. However, if the shaft opening is to be sealed,
specify the motor with oil seal.

Install with the electrical connector facing downward.

B Alignment

Align the shaft of the Servomotor with that of the equipment to be controlled, then connect the
shafts with couplings. Install the Servomotor so that alignment accuracy falls within the range
shown below.

Measure this distance at four different positions in the circumference.

The difference between the maximum and minimum measurements must be 0.03 mm or less.
(Turn together with couplings)

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

IMPORTANT 1.[lf[the[$hafts[dre[hot[dligned[properly,[Yibration[Will[dccur,[fesulting[in[damage[fo[the[Dearings.
2. Mount[douplings[darefully.[A[direct[ghocktb[the[dhaft[hay[damage[the[dncoder(dttached[tb[the[shaft[dn[the
end opposite the load.

Bl Allowable Shaft-end Load Range

Perform a mechanical design so that thrust load and radial load applied to the servomotor
shaft end falls within the range given in the following table.

Allowable radial loads shown below are the maximum values that could be applied to the shaft

end.
. Shaft
4 Shaft opening opening
Refers to the space where the shaft comes out from the motor.
- —1
| —
Fr
@ Thrust load and radial load \{
Mot Fs
Thrust load (Fs): Shaft-end load applied parallel to the center line of a shaft otor <=
Radial load (Fr): Shaft-end load applied perpendicular to the center line of a shaft Shaft end
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2.2 Installation

Table 2.3 Servomotors with Incremental Encoders

Allowable | Allowable LR
Motor Model Radial Load | Thrust Load [mm(in.)] Reference Drawing
Fr [N(Ib)] Fs [N(Ib)]
SGMG -05ACJA  [490 (110) 98 (22) 58 (2.28)
-09ACJA  [490 (110) 98 (22)
-13AC0A | 686 (154) 343 (77)
20AC0A 1176 (264) | 490 (110) 79 (3.11)
-30AC0A 1470 (331) | 490 (110)
-44AC0A 1470 (331) | 490 (110)
-55A00A 1764 (397) | 588 (132) 113 (4.45)
7I5A00A 1764 (397) | 588 (132)
-IAACJA  [1764 (397) | 588 (132) 116 (4.57)
-IEACJA 4998 (1124) 2156 (485) | 116 (4.57)
SGMG -03ACIB  [490 (110) 98 (22) 58 (2.28)
-06ACIB  [490 (110) 98 (22)
-09ACIB | 686 (154) 343 (77)
-12A0B | 1176 (264) 490 (110) 79 (3.11) LR
-20AC0B  [1470 (331) | 490 (110) I‘_jr
-30AC0B 1470 (331) | 490 (110) | N
-44AC0B  [1764 (397) | 588 (132) 113 (4.45) «—
-60ACIB  [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 (220) 392 (88) 63 (2.48)
-40A 1176 (264)  |392 (88)
-50A 1176 (264)  |392 (88)
SGMD -22A 1176 (264) | 490 (110) 55 (2.17)
-32A 1176 (264) 490 (110)
-40A 1176 (264) | 490 (110) 65 (2.56)
SGM  -02A 245 (55) 74 (17) 25 (0.98)
-04A 245 (55) 74 (17)
-08A 392 (88) 147 (33) 35 (1.38)
SGMP  -02A 245 (55) 68 (15) 25 (0.98)
04A 245 (55) 68 (15)
-08A 392 (88) 147 (33) 35 (1.38)
15A 490 (110) 147 (33)




Basic Use

2.2.3 Installing a SERVOPACK

2.2.3 Installing a SERVOPACK

2-Series SGDB SERVOPACK is a base-mounted servo controller. Incorrect installation will

cause problems. Always observe the installation instructions described below.

Bl Storage

When the SERVOPACK is to be stored with the power
cable disconnected, store it in the following tempera-

ture range:

Between —20 and 85°C

H Installation Sites

SGDB SERVOPACK

The following table lists some precautions on installation sites.

Situation

Precautions on Installation

When installed in a control panel

Design the control panel size, unit layout, and cooling method
so that the temperature around the periphery of the SERVO-
PACK does not exceed 55°C.

When installed near a heating unit

Suppress radiation heat from the heating unit and a temperature
rise caused by convection so that the temperature around the
periphery of the SERVOPACK does not exceed 55°C.

When installed near a source of
vibration

Install a vibration isolator underneath the SERVOPACK to
prevent it from receiving vibration.

When installed in a place receiving
corrosive gases

Corrosive gases do not immediately affect the SERVOPACK
but will eventually cause contactor-related devices to malfunc-
tion. Take appropriate action to prevent corrosive gases.

Others

Avoid installation in a hot and humid place or where excessive
dust or iron powder is present in the air.

H Orientation

Install the SERVOPACK perpendicular to the wall as

shown in the figure.

The SERVOPACK must be orientated as shown in the

figure.

Secure the SERVOPACK securely to the wall using

three or four of the mounting holes provided.

Wall

Ventilation



2.2 Installation

Installation Method

When installing multiple SERVOPACKSs side by side in a control panel, observe the following

installation method:

Fan Fan
=AY P4 | sommormore

Fan

30 mm or more 10 mm or more 50 mm or more

Orientation

Install SERVOPACK perpendicular to the wall so that the front panel (Digital Operator

mounted face) faces outward.

Cooling

Provide sufficient space around each SERVOPACK to allow cooling by fan and natural con-

vection.

Installing Side by Side

When installing SERVOPACKS side by side, provide at least 10 mm space between them and
at least 50 mm space above and below them as shown in the figure above. Install cooling fans
above the SERVOPACKS to prevent the temperature around each SERVOPACK from increas-

ing excessively and also to maintain the temperature inside the control panel evenly.

Conditions Inside the Control Panel
® Ambient temperature for SERVOPACK: 0 to 55°C
® Humidity: 90% RH or less

Vibration: 0.5 G (4.9 m/s2)

Altitude: 1,000 m or less

® Condensation and freezing: None

Ambient temperature to ensure long-term reliability: 45°C or less



Basic Use

2.2.4 Power Losses

2.2.4 Power Losses

The power losses of the SERVOPACKSs at rated output are given below:

SERVOPACK (?:rtr‘:al:ltt Po.wer L.oss Power Los§ of P'ower Loss Power Loss
Model  |(RMS Value) | 1" Main | Regenerative | in Control |\ o)y
A Circuit W Resistor W Circuit W
SGDB-02AM 2.0 14 64
SGDB-05AM 3.8 27 77
SGDB-10AM 7.6 55 20 105
SGDB-15AM 11.6 80 * 130
SGDB-20AM 18.5 120 170
SGDB-30AM 24.8 170 22 222
SGDB-50AM 329 220 247
SGDB-60AM 46.9 290 27 317
SGDB-75AM 54.7 330 - 357
SGDB-1AAM 58.6 360 390
SGDB-1EAM 78.0 490 % 520

The power loss of the regenerative resistor is the allowable loss. If the loss exceeds the allow-

able loss, the regenerative resistor inside the SERVOPACK should be removed and a regenera-

tive resistor connected externally. Because the models in which the regenerative resistor is ex-

ternally connected fall into non-standard specification categories, contact Yaskawa for further

information.

For SGDB-50AM to 1IEAM models, the regenerative resistor is placed separately.

The regenerative resistor unit provided from Yaskawa is described in 3.18.4 Using Regenera-

tive Resistor Units.

The power loss for JUSP-RA04 (for SGDB-50AM or SGDB-60AM) is 180 W, and for JUSP-
RAQS (for SGDB-75AM, SGDB-1AAM, or SGDB-1EAM) is 350 W.
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2.3 Connection and Wiring

2.3 Connection and Wiring

This section describes how to connect 2-Series products to peripheral devices and explains a typi-
cal example of wiring the main circuit. It also describes an example of connecting to main host

controllers.

2.3.1 Connecting to Peripheral Devices

This section shows a standard example of connecting 2-Series products to peripheral devices
and briefly explains how to connect to each peripheral device.



Basic Use

2.3.1 Connecting to Peripheral Devices

Contact Input Unit Digital Switch Unit
Allows position and speed Allows position and speed
command values to be input command values to be input.

through contacts.

P |
(Molded-case Circuit ) thch(\;vee_ ;)f]:gg y

Breaker (MCCB) 200 VAC

e
R

Used to protect
power supply
line. Shuts the
circuit OFF if ﬁ Z
overcurrent is

J
detected. ) Molded-case ]
circuit breaker L
1121
~

( Noise Filter
Used to eliminate external noise
from power supply line.

FN351-8/29

FN351-16/29
FN351-25/29

N\

Commands can be sent from a
host controller that has a contact
1/0, such as a PLC.

FN256-75/34
FN258-100/35 “§8

Host Controller
(with contact I/0)

el 2 U

Noise filter U \

s

N

(Magnetic Contactor ) /
/
HI-Series Turns the servo / I’
: A

ON or OFF. /

Use a surge /
g r—-- ..:/ / Manual Pulse Generator
suppressor for |""' ./
the magnetic |
contactor. i | Magnetic Can be operated by a handle.
I | contactor
\ I\ )
Y
N .
/- N\ N 7 Magnetic
Brake Power Supply contactor
LPDE-1HO1 (for 100 V input) ]
LPSE-2H01 (for 200 V input) : = e \ 4
\
Ve
/\ Used for
Sgrvomotor Brake
. with brake. |
\ ) power
: supply
|
|
|
|
|
|
|
|
|



2.3 Connection and Wiring

. . ( Host Controller (with RS-422A interface )
External Position Indicator ( )

) » Serial commands can be sent from a host controller with an RS-422A
Indicates the current position. interface. Up to 32 SGDB-[J[JAM Units can be connected to a serial

interface port.
® Connector kit for ICN, 3CN and 6CN.
® Connector terminal block conversion unit for cable with 1CN or 6CN
Dmm - connector and the other end without connector.
O ® Peripheral device connection cables

\ Refer to the next page for details. /

( Digital Operator )
Allows the user to set parameters and tables,
and displays operation command status and
alarm status. Two models of Digital Operator
can be selected. Communications with a
personal computer are also possible.

()

®0
80

Mounted Operator (JUSP-OP03A)
This model can be mounted directly on the
SERVOPACK.

Hand-held Operator
(JUSP-OP02A-1)

i

STATUS
SERVOPACK E—El '1-meter(3.3ft.) cable
\ sGbB- [ nu included
A
B AoNsRI0] son
Orsw

Personal Computer

A different connector cable is required

] according to the type of personal computer.
\Refer to the next page for details.

4
Uuv w
L1L2L3 §©
> oo 20 & Cable for Encoder
= — Connector for Encoder
+1 B o]

-
T

Refer to the next page for details.

o —— N

I~

Regenerative
resistor
(option)

Regenerative Resistor

For SERVOPACKS with a capacity of 5 kW
or greater, a Regenerative Resistor is
mounted separately.

The Regenerative Resistor is connected
between +1 and B terminals.
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2.3.1 Connecting to Peripheral Devices

Cable for Personal Computer

For IBM PC/AT or compatible computer: DE9408565

Connector Terminal Block Conversion Unit
for 1CN and 6CN

The terminal block allows connection to a host controller. Dﬁ
FOI' 1CN JUSP-TA36Z Connector with 0.5
meter cable

For 6CN: JUSP-TAS0P

Cable with a 1CN or 6CN Connector and One
End without Connector

For 1CN

1 m (3.3ft): JZSP-VBI14-01
2 m (6.6ft): JZSP-VBI14-02
3 m (9.8ft): JZSP-VBI14-03
For 6CN

1m (3.3ft): JZSP-CKIO1-1
2 m (6.6ft): JZSP-CKIO1-2
3 m (9.8ft): JZSP-CKIO1-3

1CN, 3CN, and 6CN Connector Kits
For 1CN: JZSP-VAI09 @
For 3CN: DE9409459

For 6CN: DE9411289

Connector Cable for Digital Switch Unit and
Contact Input Unit

This cable can be used both to connect the Digital
Switch Unit to the SERVOPACK, and to connect the

Contact Input Unit to the SERVOPACK. 6CN for
SERVOPACK

1 m (3.3ft):  JZSP-VBX24-01

2m (6.6ft):  JZSP-VBX24-02 1CN for Digital Switch Unit or 3CN

3m (9.8ft):  JZSP-VBX24-03 for Contact Input Unit



2.3 Connection and Wiring

M Digital Switch Unit Connector Kit
(JZSP-VBX22)

This kit is a set of connectors for connecting a Digital
Switch Unit and a SERVOPACK.

6CN for 1CN for Digital
SERVOPACK Switch Unit

Bl Contact Input Unit Connector Kit
This 6CN Connector Kit (DE9411289) is used with the @
connector provided with the Contact Input Unit.

. . 6CN for
H Cable for External Position Indicator SERVOPACK

This cable is used to connect an external position indicator to a SERVOPACK.
1 m (3.3ft): JZSP-VBX10-01
2 m (6.6ft): JZSP-VBX10-02
3 m (9.8ft): JZSP-VBX10-03

JE AN
O
T —
O
——
3CN for 1CN for External Position Indicator

SERVOPACK

Bl External Position Indicator Connector Kit (JZSP-VBX12)

This kit includes a set of connectors for connecting an external position indicator and a SER-
VOPACK.

3CN for 1CN for External
SERVOPACK Position Indicator
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2.3.1 Connecting to Peripheral Devices

Hl Cable for Manual Pulse Generator
(Without Connector on Separated Ends)

This cable separates the manual pulse generator signal

lines from another signal lines.
1 m (3.3ft): JZSP-VBX04-01
2 m (6.6ft): JZSP-VBX04-02

3 m (9.8ft): JZSP-VBX04-03

Cable for PG

1CN for SERVOPACK

This cable is used to connect the encoder of Servomotor to the SERVOPACK.

The following three types of cables are available according to encoder types.

SGMG, SGMS, and SGMD

® (Cables with One Connector (without Connector on Encoder End)

Cable Model
Length
Incremental Absolute
3m (9.8ft)  |JZSP-VEPO1-1  |JZSP-VEP11-1 C:):::é
5m(16.4ft) |JZSP-VEPO1-2  |JZSP-VEP11-2
10m (32.8ft) |JZSP-VEPO1-3  |JZSP-VEP11-3
15m (49.2ft) |JZSP-VEPO1-4  |JZSP-VEP11-4
20m (65.6ft) |JZSP-VEPO1-5  |JZSP-VEP11-5

® (Cables wit

h Connectors on Both Ends (Straight Plug on Encoder End)

Cable Model
Length
Incremental Absolute
3m (9.8ft)  |JZSP-CBP0S-01 |JZSP-CBP1S-01 D}:ﬂ:@
Sm (16.4ft)  [JZSP-CBP0S-02 |JZSP-CBP1S-02
10m (32.8ft) |JZSP-CBP0S-03 |JZSP-CBP1S-03
15m (49.2ft) |JZSP-CBP0S-04 |JZSP-CBP1S-04
20m (65.6ft) |JZSP-CBP0S-05 |JZSP-CBP1S-05
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2.3 Connection and Wiring

® Cables with Connectors on both Ends (L-shape Plug on Encoder End)

Cable Model
Length
Incremental Absolute
3m (9.8ft) JZSP-CBPOL-01 |JZSP-CBP1L-01
Sm (16.4ft) JZSP-CBPOL-02 |JZSP-CBP1L-02
10m (32.8ft) |JZSP-CBPOL-03 |JZSP-CBP1L-03
15m (49.2ft) |JZSP-CBPOL-04 |JZSP-CBP1L-04

20m (65.6ft)

JZSP-CBPOL-05

JZSP-CBP1L-05

For Models SGM, SGMP

® (Cables with Connectors on Both Ends

Cable Model
Length
Incremental Absolute
3m (9.8ft) JZSP-CAP00-01 |JZSP-CAP10-01
5m (16.4ft) |JZSP-CAP00-02 |JZSP-CAP10-02
10m (32.8ft) |JZSP-CAP00-03 |JZSP-CAP10-03
15m (49.2ft) |JZSP-CAP00-04 |JZSP-CAP10-04

20m (65.6ft)

JZSP-CAP00-05

JZSP-CAP10-05

AV

@a:l_—_u:df@

® (Cables with One Connector (without Connector on SERVOPACK End)

Cable Model
Length

Incremental Absolute
3m (9.8ft) DP9320086-1 DP9320085-1
Sm (16.4ft) DP9320086-2 DP9320085-2
10m (32.8ft) | DP9320086-3 DP9320085-3
15m (49.2ft) | DP9320086-4 DP9320085-4
20m (65.6ft) | DP9320086-5 DP9320085-5

E-%Ec::t:u::%
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2.3.2 Main Circuit Wiring and Power ON Sequence

® (Cables without Connectors

Cable Model
Length

Incremental Absolute
3m (9.8ft) DP9400064-1 DP8409123-1 T‘
5m (16.4ft) | DP9400064-2 DP8409123-2
10m (32.8ft) | DP9400064-3 DP8409123-3
15m (49.2ft) | DP9400064-4 DP8409123-4
20m (65.6ft) | DP9400064-5 DP8409123-5

B Connector Kit (DE9411290) for PG

SERVOPACK End ®
Connector on SERVOPACK end only. [ I
@

2CN

2.3.2 Main Circuit Wiring and Power ON Sequence

This section describes the functions of the main circuit terminals, the main circuit wiring, and

the power-ON sequence of a typical 2-Series Servo.

Bl Functions of Main Circuit Terminals

The following table shows the name and description of each main circuit terminal:

Terminal
Name Description
Symbol P
L1,L2,L3 |Main power input terminals Three-phase 200 to 230 VAC :150 %, 50/60 Hz
U, V,W Motor connection terminal Used to connect motor

L1C,L3C | Control power input terminals Single phase 200 to 230 VAC *,1° %, 50/60 Hz

Connected to earth.

> .
® x Ground terminal (For power ground and motor ground).

Regenerative resistor unit con-

+, B . . Normally, external connection is not required.
nection terminal
+1.B Regenerative resistor unit con- Terminal used to connect regenerative resistor for
’ nection terminal SERVOPACK with power capacity more than 5 kW.
N Main circuit negative terminal Normally, external connection is not required.

Note: A SERVOPACK with power capacity of 3 kW or less does not have a +1 terminal.
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2.3 Connection and Wiring

Typical Wiring Example

Three-phase 200 to 230 VAG * %% (50/60 Hz)
AL ST SERVOPACK

1MCCB }——}} | SGDB- ]

FIL l
D :
1 L1C
L3C -
: i .

MC | L

" L, ,

| L2 ‘

4 L3

(Servo alarm display) +24V
1Ry . ALM+ O3
o @ u@
Main circuit power 1D 024V
Main circuit o 1Ry ALM-
power OFF :;; ; ®
1MC 1SUP - R J

1MCCB:  Circuit breaker (for inverter type) 1PL: Lamp for display
FIL: Noise filter 1SUP: Surge suppressor
1MC: Contactor 1D: Flywheel diode
1Ry: Relay

Power ON Sequence Design

Form a power ON sequence as follows:

® Form a power ON sequence so that the main power is turned OFF when a servo alarm signal
is output. (See the circuit diagram above.)

® The SERVOPACK outputs a servo alarm signal for approximately two seconds or less when
the control power is turned ON. This operation is required to initialize the SERVOPACK.

Control power supply

max20s

Servo alarm (ALM) output signal
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2.3.2 Main Circuit Wiring and Power ON Sequence

B Wiring Precautions

® Do not wire power lines and signal lines in the same duct or bundle them together.
Wire such that signal lines are kept apart from power lines by at least 30 cm.

® Twisted pair wire and shielded multi-core twisted-pair wires should be used for signal lines,
encoder (PG) feedback lines.

The length for wiring is 5 m maximum for the command input line, 20 m maximum for
the PG feedback line.

® Do not touch the power terminal even if power was turned OFF.
High voltage may still remain in SERVOPACK.
Perform inspection only after the CHARGE lamp is OFF.

® Do not turn the power ON and OFF frequently.

Since the SGDB SERVOPACK has a capacitor in the power supply unit, a high charging
current will flow for approximately 0.2 seconds when power is turned ON.

Therefore, frequently turning the power ON and OFF causes the main circuit devices (such
as capacitors and fuses) to deteriorate, resulting in unexpected problems.



2.4 Conducting a Test Run

2.4 Conducting a Test Run

This section describes how to conduct a full test run. The test run is divided into two steps. Com-
plete a test run in step 1 first, then proceed to step 2.

2.4.1 Test Run in Two Steps

Conduct the test run when wiring is complete. Generally, conducting a test run for servo drives
can be difficult. However, by following the two steps described below, the test run can be per-
formed[3afely[dnd[¢orrectly.

IMPORTANT To prevent accidents, initially conduct a test run only for a servomotor under no load (i.e., with all couplings and

belts[disconnected).[Do[hot[fun[the[§ervomotor[Whilefit[is[¢onnected[fo[d[machine.

\

Step 1: Conducting a test run for the motor without load

Check that the motor is wired correctly.
Conduct a test run with the motor shaft disconnected from the machine.

Operate the motor with a
Digital Operator.

Do not
connectto a
machine.

N | Y

( Step 2: Conducting a test run with the motor and machine connected \

Adjust SERVOPACK according to machine characteristics.
Connect to the machine and conduct a test run.

Speed adjustment by
autotuning

—-{wﬂ:{_ﬂ:{_’:ﬂ

Connect to the machine.

SGDB]
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2.4.2 Step 1: Conducting a Test Run for Motor without Load

2.4.2 Step 1: Conducting a Test Run for Motor without Load

Check that the motor is wired correctly.
If the motor fails to rotate properly during a servo drive test run, the cause most frequently lies

with incorrect wiring.

® Check power supply circuit wiring.

® Check servomotor wiring.

® Check I/O signal wiring (1CN and 6CN).

Wherever possible, perform host controller adjustments and other relevant operations in Step

1 (before installing a Servomotor on the machine).

Conduct a test run for the motor without load according to the procedure described below.
For customers who use a servomotor with brake, refer to 2.4.4 Supplementary Information on

Test Run before starting a test run.

—] Operate the motor with a
gl Digital Operator.

— Check wiring.
Do not connect
to the machine.
B Securing the Servomotor Secure servomotor to mounting holes.

\ Do not connect
N / anything to the

- motor shaft
(no-load status).

Secure the servomotor to mounting holes to prevent
it from moving during operation. Alternatively, dis-

connect couplings and belts.

B Checking the Servomotor Wiring

Disconnect connector 1CN and 6CN, then check
Disconnect
connectors
1CN and 6CN.

the motor wiring in the power supply circuit.
I/O signals (1CN and 6CN) are not to be used so

leave connector 1CN and 6CN disconnected.




2.4 Conducting a Test Run

B Turning the Power ON

Turn ON the SERVOPACK. If the SERVOPACK is turned ON normally, the POWER indicator
on the front panel will light.

Sending an ALM command through the serial communications line will return an “ALM P.P-

OT” response. If a Digital Operator is connected, the display will appear as shown below.

The indicator on the Digital Operator will light as shown in the figure.

Normal display
ClL Pl Glnlok)

Alternately displayed

(]

Example of alarm display
= =T=
(". s 3)

Power is not supplied to the servomotor because the servo is OFF.

If an alarm display appears on the LED as shown in the figure above, the power supply circuit,
motor wiring or encoder wiring is incorrect. In this case, turn the power OFF, then correct the

problem. Refer to Appendix D List of Alarm Displays.

B Operation by Serial Communications

Run the servomotor by sending a serial command. Check that the servomotor is running nor-

mally.

Refer to 4.2 Serial Communications Commands for details on the operation method.

Bl Operation Using Digital Operator Operate Using Digital Operator.
U
If serial communications cannot be executed and a i
Digital Operator is installed, use the Digital Operator oS :O

to run the servomotor, and check that it is running nor-
If an alarm occurs, the power supply
circuit, motor wiring, or encoder
wiring is incorrect.

mally.

Refer to 5.2.2 Operation Using the Digital Operator.

B Connecting Signal Lines

Use the following procedure to attach the 1CN and

6CN connectors. Connect

connectors 1CN

1. Turn OFF the power. and 6CN.

2. Connect connectors 1CN and 6CN.

3. Turn ON the power again.




Basic Use

2.4.2 Step 1: Conducting a Test Run for Motor without Load

Checking Input Signals

Check the input signal wiring either by using a serial communications monitor command, or

by using the monitor mode of the Digital Operator.

For details on the operation method, refer to 4.2.2 Reading Data from a SERVOPACK and
5.1.11 Monitor Mode.

To check input signals, turn each connected signal line ON and OFF, and verify that the bit
display on the monitor changes as indicated in the table below.

Input Signal ON/OFF Serial Monitor Monitor Bit Display on
Command Response Digital Operator
High level or open OFF 1 Not lit
Low level or closed ON 0 Lit

If the signal lines are not wired correctly, the servomotor may not rotate. Make sure wiring is
correct. If a signal line is not being used, short it out as necessary. Memory switch settings can

be used to eliminate the need to perform external short-circuit wiring.

Signal Symbol | Connector Pin Explanation
Number

P-OT 1CN-30 Servomotor can rotate forward when input from signal line is
ov.

N-OT 1CN-31 Servomotor can reverse when input from signal line is 0 V.

/S-ON 1CN-28 Servomotor is turned ON when input from signal line is 0 V.
This line need not be connected when serial commands SVON
and SVOFF are used.
Leave the servomotor in OFF state at this time.

STOP 6CN-24 Servomotor can be operated in automatic mode and zero point
return mode when input from signal line is 0 V.

Turning ON the Servo

Use the following procedure to turn ON the servo.

1. Check that no command has been input.

* Turn OFF /AST (6CN-22), /ZRN (6CN-13), /MAN (6CN-14), /PULS (6CN-15),
/MCW (6CN-16), and /MCCW (6CN-17).

* When using digital switches, set the position and speed command values to 0.
* When using the serial communications, stop serial communications.

* When using pulses, set PULS (1CN-3) and SIGN (1CN-6) to 0 V.
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2.4 Conducting a Test Run

SERVOPACK

fo O— (1CN-28)
ov

Turn ON the servo.

Servomotor

2. Turn ON the servo. Display when servo is turned ON
Either set /S-ON signal (1CN-28) to 0V, or send - 1
the serial command SVON. In normal circum- J o Jue] ot

stances, the servomotor will be turned ON, and
COIN will be returned in response to the ALM
serial command.

If a Digital Operator is connected, its display
will be as shown in the figure on the right.

Operation by Command Input

In automatic mode, the operating procedure differs according to the positioning mode (Cn-27)
setting.

After referring to Chapter 3, set the command speed and command position, and start the ser-

vomotor.

Incorrect wiring or a command input error or parameter setting error can cause the motor to
overrun. When turning ON the servomotor, be sure to be in a position to perform an emergency

stop at any time.

1. Slow down the command speed (to 100 min~! or less), then set the position command and
enter an operation start command.
The method of entering the speed and position commands differs according to the position-
ing mode. Enter values according to the current positioning mode.
When the command table method is used, it is necessary to write the command values in
the position table and speed table in advance. Refer to either 4.2.1 Sending Commands to
a SERVOPACK and 4.4 Serial Commands for Settings and Monitoring, or to 5.1.8 Position
Table Setting Mode and 5.1.9 Speed Table Setting Mode, as appropriate.

2. Use the serial communications monitor command or the monitor mode of the Digital Op-
erator to check the following items:

Monitor Command Digital Operator Content of Monitor
Un Number
MONO Un-00 Actual rotation speed of servomotor (min'1)
MON1 Un-01 Command speed (X 1000 command units/min)
MONF Un-OF Current position (command units)
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2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine

* Does the motor rotate?
* Does the motor stop at the command position?

* Do the speed command and rotation speed match? (If the positioning distance is too
short, positioning may be completed before the motor speed reaches the command
speed.)

* Is the motor rotating in the desired direction?

3. When changing the direction of rotation or the command unit, reset the following parame-
ters:

Cn-23 to Cn-25 Electronic Gear Ratio

Cn-02 bit 0 Reverse rotation mode

If the above operation produces an alarm or the servomotor fails to operate, either the 1CN
or 6CN wiring is incorrect, or the parameter settings do not agree with the specifications
of the host controller. Check the wiring or review the parameter settings, then repeat step
1 above.

For details, refer to Appendix C List of Parameters and Appendix D List of Alarm Displays.

2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the
Machine

A WARNING

e QOperation faults that arise after the motor is connected to the machine not only damage the ma-
chine but may also cause an accident resulting in injury or death.

Before proceeding to step 2, repeat step 1 (conducting a test run for the motor without load)
until you are fully satisfied that the test has been completed successfully. All items including
parameters setting and wiring should be tested as conclusively as possible before step 1 is com-
plete.

After step 1 is complete, proceed to step 2 in which a test run is conducted with the motor con-
nected to the machine. The purpose of step 2 is to adjust the SERVOPACK according to the

machine characteristics.

® To perform autotuning to adjust the motor according to machine characteristics
® To match the speed and direction of rotation with the machine specifications

® To check the final control mode

SGDB Servomotor
SERVOPACK

 S—

Connect to the machine.



2.4 Conducting a Test Run

Conduct a test run according to the procedure described below.

1. Turn the SERVOPACK power OFF.

2. Connect the servomotor to the machine.
Refer to 2.2.2 Installing a Servomotor.

3. Tune the SERVOPACK according to the machine characteristics.
Refer to 5.2.3 Autotuning.

4. Operate by command input.

As in 2.4.2 Step 1: Conducting a Test Run for Motor without Load, perform Operation by
Command Input on page 2 -27. Perform tuning associated with the host controller.

5. Set parameters and record the settings.

Set parameters as necessary. Record all the parameter settings for maintenance purposes.

This is all that is required to conduct the test run.

Normally, the machine may cause much friction because of an insufficient running-in period.

After a test run is complete, perform adequate running-in.

2.4.4 Supplementary Information on Test Run

In the following cases, always refer to the information described below before starting a test
run:
® When using a servomotor with a brake

® When performing position control from the host controller

B When Using a Servomotor with Brake

The brake prevents the motor shaft from rotating due to a backdriving torque. Such a torque
may be created by an external force or the force of gravity acting on the load and may result
in undesired motion or the load, should motor power be lost.

SERVOPACK uses the brake interlock output (BK) signal to control holding brake operation
for a servomotor with brake.
Vertical Axis Axis to Which External Force is Applied

Servomotor

Holding brake External force

r—:_l> Servomotor
Prevents the |
motor from

rotating due to
gravity

IMPORTANT To prevent faulty operation caused by gravity (orexternal force), first check that the motor and holding brake

operate normally with the motor disconnected from the machine. Then, connect the motor to the machine and
conduct a test run.
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2.4.4 Supplementary Information on Test Run

For wiring of a servomotor with a brake, refer to 3.14.2 Holding Brake.

Single-phase SERVOPACK
100 V or 200 V

Brake control relay

Brake power supply /E

LPDE-1HO1 (100 V input)
LPSE-2H01 (200 V input)

Servomotor with brake
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This chapter explains how to set parameters for each purpose and how to
use each function. Read the applicable sections according to your require-

ments.
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Before Reading this Chapter

This chapter describes how to use each 1CN or 6CN connector I/O signals and how to set the corre-

sponding parameter.

Other related sections in this manual are listed below.

For alist of I/O signals of 1CN and 6CN connectors, refer to Appendix B List of 1/O Signals.

For terminal layout for I/O signals of 1CN and 6CN connectors, refer to 3.18.8 Connector
Terminal Layouts.

For a list of parameters, refer to Appendix C List of Parameters.

For details on how to set parameters using serial communications, refer to 4.4.1 List of
Commands.

For details on how to set parameters using the Digital Operator, refer to 5.1.7 Parameter
Setting Mode.

The 1CN and 6CN connectors are used to output signals to and input them from external circuits

or devices (e.g., host controllers).

Parameters are divided into the following two types.

Memory switches Set each bit to ON or OFF to select a function.

Cn-01, Cn-02, Cn-26, Cn-29,
Cn-32, Cn-33 and Cn-39

Parameter settings Set numerical values, such as a torque limit value or speed loop gain.

Memory switches other than
Cn-03 to Cn-3F

34
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3.1 Setting Up the = SERVOPACK

This section describes how to set parameters.

3.1.1 Setting the Motor Model

To ensure that the X-series Servo System operates properly, set the model of the servomotor

in the following parameter.

Cn-2A Motor Code Factory Settings: Shown below

Set this memory switch according to the servomotor model.

After changing this parameter setting, turn the power OFF, then ON.

SERVOPACK Model Cn-2A Factory Motor Model Cn-2A Setting
Setting (Motor Code)
SGDB-02AM 104 SGM-02A 104
SGMP-02A 124
SGDB-05AM 142 SGMG-03ALIB 171
SGM-04A 106
SGMP-04A 126
SGMG-05AL]A 142
SGDB-10AM 143 SGMG-06ALIB 172
SGM-08A 107
SGMP-08A 127
SGMG-09A[L]A 143
SGMG-09ALIB 173
SGMS-10ALJA 163
SGDB-15AM 144 SGMG-12A[IB 174
SGMG-13AJA 144
SGMP-15A 128
SGMS-15ALJA 164
SGDB-20AM 145 SGMG-20AL]A 145
SGMG-20A[IB 175
SGMS-20ALJA 165
SGDB-30AM 146 SGMD-22A[]A 155
SGMG-30AL]A 146
SGMG-30ALIB 176
SGMS-30ALJA 166

3-5
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3.1.2 Setting the Number of Encoder Pulses

SERVOPACK Model Cn-2A Factory Motor Model Cn-2A Setting
Setting (Motor Code)
SGDB-50AM 147 SGMD-32A[JA 156
SGMG-44AJA 147
SGMG-44A[1B 177
SGMS-40ALJA 167
SGMD-40ALJA 157
SGMS-50ALJA 168
SGDB-60AM 148 SGMG-55AL1A 148
SGMG-60ALIB 178
SGDB-75AM 149 SGMG-75ALIA 149
SGDB-1AAM 140 SGMG-1AA[LIA 140
SGDB-1EAM 150 SGMG-1EA[LJA 150

The motor model used can be changed within the same group.

3.1.2 Setting the Number of Encoder Pulses

To ensure that the 2-series Servo System operates properly, set the encoder type and the num-

ber of encoder pulses in the following parameters:

Cn-01 BitE

Encoder Type

Factory Setting: 0

Set the encoder type according to the servomotor model.

After changing the memory switch setting, turn the power OFF, then ON.

Encoder Number of Encoder Pulses Per Revolution Value
Specifications in
Motor Model

2 Incremental encoder: 8192 pulses per revolution

3 Incremental encoder: 2048 pulses per revolution 0

6 Incremental encoder: 4096 pulses per revolution

w Absolute encoder: 1024 pulses per revolution

1

S Absolute encoder: 8192 pulses per revolution

Cn-11 Number of Unit: Pulses Per Setting Range: Factory Setting:
Encoder Pulses Revolution (P/R) 513 to 32768 8192

Set the number of encoder pulses according to the servomotor model.

After changing this memory switch setting, turn the power OFF, then ON.

3-6
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Encoder Number of Encoder Pulses Per Revolution Value
Specifications in
Motor Model
2 Incremental encoder: 8192 pulses per revolution 8192
3 Incremental encoder: 2048 pulses per revolution 2048
6 Incremental encoder: 4096 pulses per revolution 4096
w Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 pulses per revolution 8192

3.1.3 Direction of Motor Rotation

This SERVOPACK provides a reverse rotation mode in which the direction of rotation can be

reversed without altering the servomotor wiring.

If reverse rotation mode is used, the direction of motor rotation can be reversed without other

changes.

With the standard setting, forward rotation is defined as counterclockwise (CCW) rotation

viewed from the drive end.

Command

Standard Setting

Reverse Rotation Mode

Forward (+)

cew Encoder output
5 from SERVOPACK
PAOQ (Phase A)
E — Juun
Epipigiph

PBO (Phase B)

Encoder output from

8z

SERVOPACK
PAO (Phase A)
E — Sy
o] ~—— nonnn

PBO (Phase B)

Reverse (-)

Encoder output
from SERVOPACK

oo ~—
PAO (Phase A)

@z

isdinl U
PBO (Phase B)

%CCW Encoder output from
j SERVOPACK

PAO (Phase A)
- U
e e
i S
PBO (Phase B)

Bl Setting Reverse Rotation Mode

Set bit 0 of memory switch Cn-02 to select reverse rotation mode.

Cn-02 Bit 0

Reverse Rotation Mode

Factory Setting: 0
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3.1.4 Parameter Settings for Machine System

Setting Meaning
Forward rotation is defined as counterclockwise GHB
0 rotation when viewed from the drive end. B~
(Standard setting)
E AL
Forward rotation is defined as clockwise rotation GEE il =
1 when viewed from the drive end.

(Reverse rotation setting)

3.1.4 Parameter Settings for Machine System

Set bit 1 of memory switch Cn-26 according to the machine configuration.

Cn-26 Bit 1 Finite/infinite Length Mode Setting Factory Setting: 0
Setting Meaning
0 Finite length mode
1 Infinite length mode

If the machine has limited travel, set the memory switch bit to finite length mode. The stored

stroke limit function becomes effective in this mode.
Refer to 3.1.9 Setting Stored Stroke Limits for information on the stored stroke limit function.

Mechanical configurations such as ball screws and transport trucks are examples of machines

with limited travel.

If the machine has unlimited travel, set the memory switch bit to infinite length mode. The

stored stroke limit function will not be effective in this mode.

Disc tables, press feeders, and conveyor belts are examples of machines with unlimited travel.

Cn-26 Bit 2 Linear/Rotational Mode Factory Setting: 0
Setting Meaning
0 Linear mode
1 Rotational mode

For linear motion, set bit 2 of Cn-26 to 0 (linear mode). In this mode, the position coordinates
can be in the range of 299999999 to +99999999 (command units).

For rotational motion, set bit 2 of Cn-26 to 1 (rotational mode). In this mode, the range for posi-
tion coordinates is from 0 to Cn-23 — 1 (command units). Cn-23 is the number of command

units per machine revolution. The position returns to the zero point after one revolution.
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3.1.5 Electronic Gear

The electronic gear function enables the motor travel distance per input command unit to be
set to any value. It allows the host controller to perform control without having to consider the

machine gear ratio and the number of encoder pulses.

When Electronic Gear Function When Electronic Gear Function
is not Used is Used

Workpiece Command
unit: 1 um

Workpiece ,L_—_.]:D%F:‘

/Dﬂ%% Number of Ball screw
encoder

lead: 6 mm
Number of Ball screw pulses: 2,048
encoder lead: 6 mm
pulses: 2,048

Machine conditions and command unit
must be defined for the electronic gear

To move a workpiece 10 mm:
function beforehand.

One revolution is equivalent to 6 mm, so
10 = 6 = 1.6666 (revolutions)

2048 x 4 (pulses) is equivalent to one revolution, so .
1.6666 x 2,048 x 4 = 13,653 (command unit) To move a workpiece 10 mm:

A total of 13653 pulses must be input as the command unit. Command unit is 1 um, so _
The host controller needs to make this calculation. 10 mm =1 um = 10,000 command units

W Setting the Electronic Gear
Calculate the electronic gear ratio (B/A) according to the procedure below and set the value

in Cn-23, Cn-24 and Cn-25.

1. Check the machine specifications.

Items related to electronic gear:

. .
Gear ratio Ball screw lead

¢ Ball screw lead Gear ratio

¢ Pulley diameter
2. Determine the command unit to be used.

Command unit is the minimum unit of position =~ To move a table in 0.001 mm units
Command unit: 0.001 mm

data used for moving the load. (Minimum unit —>
of command from host controller) ]
Examples: || !

0.01 mm, 0.001 mm, 0.1°, 0.01 inch
Command input of one unit moves the load by
one command unit.

Determine the command unit according to
machine specifications and positioning

Example: When command unit is 1 um
accuracy.

If a command of 50,000 units is input, the load
moves 50 mm (50,000 X 1 pm).

3. Determine the load travel distance per revolution of load shaft in command units.

Load travel distance per revolution of load shaft (in command units)

Load travel distance per revolution of load shaft (in unit of distance)
Command unit
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3.1.5 Electronic Gear

Example: When ball screw lead is 5 mm and command unit is 0.001 mm
5/0.001 = 5,000 (command units)

4. Determine the electronic gear ratio (%)

Check the electronic gear ratio so that the load (reduction gear output) makes “L” revolu-
tions when the motor (reduction gear input) makes “M” revolutions. The nominal gear ra-
tio may not be a precise value. Determine the exact ratio from the number of gear teeth.

Incorrect positioning will result unless a precise gear ratio is specified.
5. Set parameters.
Cn-23: Command units per machine revolution (the value calculated in 3.)
Cn-24: Speed of motor shaft rotation (4 X “M” observed in 4.)
Cn-25: Speed of load shaft rotation (“L” observed in 4.)

Check that the following conditions are met:

_ Cn-11 (number of encoder pulses) X Cn-24  _ 100
Cn-23 X Cn-25

0.01 = Electronic gear ratio (%)

If the electronic gear ratio is outside this range, the SERVOPACK will not work properly.

Modify the machine configuration (gear ratio, ball screw lead, number of motor encoder
pulses) or command unit so that the above conditions are met.

SERVOPACK positioning accuracy will be the number of encoder pulses (Cn-11) X 4 per mo-
tor revolution. When the electronic gear ratio (%) is less than 1, the minimum command unit

is smaller than the SERVOPACK positioning accuracy. In other words, the actual positioning

accuracy is less than the minimum command unit.

Note: Acceleration/deceleration and low speed feed may not operate smoothly even if the
setting of the electronic gear ratio is within the range of 0.01 = (B/A) = 100.
However, the positioning is completed correctly.

® Increasing Speed Regulation of the Low Speed Feed

When the electronic gear ratio (B/A) is between 30 and 100, motor rotates as a hunching
and then the speed change increases at low speed feed (100 min~! or less for encoder pulse
2048 per revolution and 30 min! or less for 4096 per revolution).

This electronic gear ratio may cause noise or instability after the overtravel stops. Set as
zero clamps to occur after the overtravel.

When using low speed feed operation, set the electronic gear ratio less than 30 as the ma-
chine configuration.

® Timestep Acceleration/deceleration

The acceleration/deceleration speed may changes as the shape of stairs if the inner calcula-
tive resolution reaches its limit and acceleration/deceleration slows. So, the motor does
not rotate immediately and requires a short time before starting to rotate.
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Recommended Range of the Electronic Gear Ratio

Electronic Gear Ratio (B/A) Linear Acceleration/Deceleration Time
Less than 100 Enable to set from 8 ms to 5000 ms
Less than 73 Enable to set from 8 ms to 7500 ms
Less than 53 Enable to set from 8 ms to 10000 ms
Less than 37 Enable to set from 8 ms to 20000 ms
Less than 30 Enable to set from 8 ms to 30000 ms
Less than 20 Enable to set from 8 ms to 60000 ms (maximum value)

Ideal speed pattern

Speed 4

Remain
stopped L

Start signal input

Examples of Setting an Electronic Gear Ratio

The following examples show electronic gear ratio settings for different load mechanisms.

Ball Screw
Command unit: 0.001 mm Travel distance per __6mm_ _ 6000
revolution of load shaft ~ 0.001 mm
(Cn-23)
Load shaft Motor shaft rotation speed (Cn-24) = 1 x4 = 4

: % Load shaft rotation speed (Cn-25) = 1

Ball screw lead: 6 mm

Disc Table
Travel distance per — 360° _
revolution of load shaft 0.1° 3600
Command unit: - (Cn-23)
0.1° ???r ratio: Motor shaft rotation speed (Cn-24) =3 x4 =12
' Load shaft rotation speed (Cn-25) = 1
Load shaft

Belt & Pulley

Command unit: 0.0254 mm Travel distance per _ 3.14 x _100mm _ 45345
Load shaft revolution of load shaft =  0.0254 mm
(Cn-23)

Motor shaft rotation speed (Cn-24) = 12 x4 = 48
Load shaft rotation speed (Cn-25) = 5

Gear ratio:
2.4:1 Pulley diameter:

100 mm
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3.1.6 Setting the Acceleration/Deceleration Type and Rate

3.1.6 Setting the Acceleration/Deceleration Type and Rate

Exponential acceleration/deceleration or other types of acceleration/deceleration (linear or S-

shaped acceleration/deceleration) can be selected for each operation mode in the SERVO-

PACK.

The selection is made using bit 0 in memory switch Cn-39.

Cn-39 Bit0 Acceleration/Deceleration Type Factory Setting: 0
Setting Meaning
0 Do not use an acceleration/deceleration type.
1 Use an acceleration/deceleration type.

Set bit 0 of Cn-39 to 0 to select 1-step linear acceleration/deceleration for all operation modes.

Set bit 0 of Cn-39 to 1 to enable the settings in bits 1, 2, 8, A, C, and E of Cn-39.

Cn-39 Bit 8

Acceleration/Deceleration Type for
Automatic Operation Mode

Factory Setting: 0

Cn-39 Bit A

Acceleration/Deceleration Type for
Manual Operation Mode

Factory Setting: 0

Cn-39 BitC

Acceleration/Deceleration Type for Pulse
Operation Mode

Factory Setting: 0

Cn-39 BitE

Acceleration/Deceleration Type for Zero
Point Return Mode

Factory Setting: 0

Setting

Meaning

0

Linear or S-shaped acceleration/deceleration

1

Exponential acceleration/deceleration

Set the acceleration/deceleration type for each operation mode.

If the type is set to 0, the acceleration/deceleration type for that operation mode will be based
on the settings in bits 1 and 2 of Cn-39.

If the type is set to 1, the acceleration/deceleration type for that operation mode will be expo-

nential acceleration/deceleration.

The following settings in bits 1 and 2 of Cn-39 are enabled only when bit 8, A, C, or E of Cn-39
in each operation mode is set to 0.

Cn-39 Bit 1

1-step/2-step Linear
Acceleration/Deceleration Selection

Factory Setting: 0
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Setting Meaning
0 1-step acceleration/deceleration
1 2-step acceleration/deceleration

This setting is enabled only when bit 0 of Cn-39 is set to 1 and bit 2 of the same memory switch
is set to 0.

If bit 1 is set to 0, 1-step linear acceleration/deceleration will be used.

If bit 1 is set to 1, 2-step linear acceleration/deceleration will be used.

Cn-39 Bit 2 S-shaped Acceleration/Deceleration Factory Setting: 0
Setting Meaning
0 Not used.
1 Used.

This setting is enabled only when bit 0 of Cn-39 is set to 1.

When bit 2 is set to 0, the acceleration/deceleration will be linear according to the setting in
bit 1 of Cn-39.

When bit 2 is set to 1, the acceleration/deceleration will be S-shaped.

The acceleration/deceleration rate for each type of acceleration/deceleration is set using the
following parameters:

For 1-step Linear Acceleration and Deceleration

Cn-1F First Feed Speed Unit: x1000 Setting Range: | Factory Setting:
command 0 to 240000 500
units/min
Cn-3A | Linear Unit: ms Setting Range: | Factory Setting:
Acceleration/Deceleration 8 to 60000 100
Time 1

The speed is shown in the following diagram:

V1

>
»

T T

A
A 4

V1: The feed speed set in memory switch Cn-1F.

3-13



Advanced Use

3.1.6 Setting the Acceleration/Deceleration Type and Rate

T1: Linear acceleration/deceleration time set in memory switch Cn-3A.

The acceleration/deceleration rate o is calculated as V1/T1.

For 2-step Linear Acceleration and Deceleration

Cn-1F First Feed Speed Unit: x1000 Setting Range: | Factory Setting:
command 0 to 240000 500
units/min
Cn-3A |Linear Unit: ms Setting Range: | Factory Setting:
Acceleration/Deceleration 8 to 60000 100
Time 1
Cn-3B | Linear Unit: ms Setting Range: | Factory Setting:
Acceleration/Deceleration 8 to 60000 100
Time 2
Cn-3C | 2-step Linear Unit: x1000 Setting Range: | Factory Setting:
Acceleration/Deceleration | command 0 to 240000 500
Acceleration Switching units/min
Speed
The speeds are shown in the following diagram.
Y A
o 2 a2
A
\%! Vi1
V2 V2
v Y ot ol v
< T2 » < T2 »
< T1 > < T1

V1: Feed speed set in memory switch Cn-1F.

V2: Switching speed set in memory switch Cn-3C.

T1: Linear acceleration/deceleration time set in memory switch Cn-3A.

T2: Linear acceleration/deceleration time set in memory switch Cn-3B.

Acceleration/deceleration o is calculated as V1/T1, a2 as (V1 — V2)/T2, and these remain

constant even if the feed speed changes.

For S-shaped Acceleration and Deceleration

Cn-1F First Feed Speed Unit: x1000 Setting Range: | Factory Setting:
command 0 to 240000 500
units/min
Cn-3A |Linear Unit:ms Setting Range: | Factory Setting:
Acceleration/Deceleration 8 to 60000 100
Time 1
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Cn-19

S-shaped
Acceleration/Deceleration
Time

Unit:ms

Setting Range:
0 to 1000

Factory Setting:
0

The speeds are shown in the following diagram.

V1

A

<12y

)l

12, ], T1
)l

»
Ll Ll il Ll

V1: Feed speed set in memory switch Cn-1F.

T1: Linear acceleration/deceleration time set in memory switch Cn-3A.

T2: S-shaped acceleration/deceleration time set in memory switch Cn-19.

Acceleration/deceleration rate o is calculated as V1/T1.

Exponential Acceleration and Deceleration

Cn-3D | Exponential Unit: ms Setting Range: | Factory Setting:
Acceleration/Deceleration 8 to 1000 100
Constants
Cn-3E Exponential Unit: x1000 Setting Range: | Factory Setting:
Acceleration/Deceleration | command 0 to 240000 0
Bias Speed units/min
The following diagram shows the speeds.
Speed
A
/ A
Set speed
A
—>
0 A 4 \ 4 > t
< A >

& Y
‘Tr

Exponential acceleration
/deceleration time constant
(Setting range: 8 t01000; Unit: ms)

—— Exponential acceleration/deceleration bias speed

(Setting range: 0 to 240000; Unit: 1000 command units/min)
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3.1.7 Setting Speed Limits

3.1.7 Setting Speed Limits

Set speed limits for the SERVOPACK if the maximum rotating speed of the motor is higher

than the allowable rotating speed for the machine.

Set the following parameters when using speed limits.

Cn-03 Speed Limit Unit: x1000 Setting Range: | Factory Setting:
command 1 to 240000 10000
units/min

3.1.8 Setting Torque Limits

The SGDB SERVOPACK can provide the following torque controls:

® [evel 1: To restrict the maximum output torque to protect the machine or workpiece (inter-
nal torque limit)

® [ evel 2: To restrict torque after the motor moves the machine to a specified position (exter-
nal torque limit)

B How to Set Level 1: Internal Torque Limit

The maximum torque is restricted to the values set in the following parameters.

Cn-10 Torque Limit Unit: % Setting Range: | Factory Setting:
0 to 800 800

The same maximum torque value is set for both forward and reverse rotation.

Set this value to limit the torque according to machine conditions.

The setting unit is a percentage of the rated torque.

The torque limit is always applied.

If a value higher than the maximum torque is set, the maximum torque value is used.

A signal can be output to indicate that the torque is being restricted. Refer to 2. Using /CLT
Signal under How to Set Level 2: External Torque Limit.

Example of Use: Machine Protection

Torque limit

Motor speed
Note that too small a torque limit value will
result in torque shortage at acceleration or
deceleration.

Torque

B How to Set Level 2: External Torque Limit

First, use a contact input signal to make the torque (current) limit value set in the parameter

valid. Torque limit can be set separately for forward and reverse rotation.

3-16
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SGDB SERVOPACK

Without

Forward | torque limit [=mmm
rotation S
Speed
/P-CL S

1CN-33 With Cn-08

torque limit f:::5:0y

Speed il

Without

torque limit
Reverse q S
rotation Speed :

/N-CL £ Torque

1CN-34 With
?— tolque limit f (')n-09
Speed |- : E
Torque
P-CL ON: Torque limit is applied to forward rotation. | Limit value:
1CN-33 is at low level. Cn-08
OFF: Torque limit is applied to forward rotation. | -

1CN-33 is at high level.

N-CL ON: Torque limit is applied to reverse rotation. | Limit value:
1CN-34 is at low level. Cn-09
OFF: Torque limit is applied to reverse rotation. |—

1CN-34 is at high level.

A signal can be output to indicate that the torque is being limited. Refer to 2. Using /CLT Signal

later in this section.
Examples of Use:

® Forced Stopping

Cn-08 Forward External Torque | Unit: % Setting Range: | Factory Setting:
Limit 0 to 800 800

Cn-09 Reverse External Torque | Unit: % Setting Range: | Factory Setting:
Limit 0 to 800 800

Sets a torque limit value when torque is restricted by external contact input.

When /P-CL (1CN-33) is input Torque limit set in memory switch Cn-08 is applied during
forward rotation.

When /N-CL (1CN-34) is input Torque limit set in memory switch Cn-09 is applied during
reverse rotation.

1. Using /P-CL and /N-CL Signals

This section describes how to use input signals /P-CL and /N-CL as torque limit input sig-
nals.
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3.1.8 Setting Torque Limits

24-V power supply SGDB SERVOPACK
_T_ +24 V
24VIN |1CN-35_ 47kQ
l - - Photocoupler

Host controller smA Ll

——— /P-CcL_JCN-33| <—9-™v

°© L — .
5o /N-CL _[1CN-34 é{

— Input /P-CL 1CN-33

— Input /N-CL 1CN-34

Forward External Torque Limit Input

Reverse External Torque Limit Input

These signals are for forward and reverse external torque (current) limit input.

3 This function is useful in forced stopping.

A signal can be output to indicate that the torque is being limited. Refer to 2. Using /CLT

Signal below.

2. Using /CLT Signal

This section describes how to use contact output /CLT signal for torque limit detection out-

put.

Per output:
30 VDC

50 mA DC

Photocoupler Output
Maximum operating voltage:

Maximum output current:

[}

SGDB SERVOPACK

1CN-ELCLT +

24-\ power supply

- 424V

g

}

— Output /CLT 1CN-*1 Torque Limit Detection Output

This signal indicates whether motor output torque (current) is being restricted.

ON status: The circuit between 1CN-*1 and
1CN-*2 is closed.
1CN-*1 is at low level.

Motor output torque is being restricted.
(Internal torque command is greater than the pre-

set value.)

OFF status: The circuit between 1CN-*1 and
1CN-*2 is open.
1CN-*1 is at high level.

Motor output torque is not being restricted.
(Internal torque command is equal to or below the

preset value.)

Set the following parameter to select the output pin for the signal.

Cn-2D Output Signal Selection

Setting Range:
111 to 666

Factory Setting:
214

Select which function signal will be output as the 1CN output signal.
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3.1 Setting Up the = SERVOPACK

1’s digit Selects 1CN-16, 17 (/BK) functions
10’s digit Selects 1CN-18, 19 (/TGON) functions
100’s digit Selects 1CN-20, 21 (/S-RDY) functions
Setting Function Reference Section
1 /TGON 3.2.13
2 /S-RDY 3.2.12
3 /CLT 3.1.8
4 /BK 3.14.2
5 Overload warning 3.2.14
6 Overload alarm 3.2.14

Example: The torque limit signal (/CLT) will be output to 1CN-18 and 1CN-19.
Cn-2D = [13[]

3.1.9 Setting Stored Stroke Limits

The stored stroke limit function sets in a parameter the range that the moving part of the ma-
chine can travel. Commands will not be accepted, and the machine will be stopped at a preset
position if this range is exceeded by manual or pulse operation. The machine will decelerate
to stop at a specified rate.

Limit switches can be omitted if the stored stroke limit function is used.

Hl Stored Stroke Limit Function

In finite mode (memory switch Cn-26 bit 1 = 0), operation is controlled so that the current posi-
tion of the motor will not exceed the set limits. An error will be detected if the current position

is not within the set limits after a positioning operation.

In infinite mode (memory switch Cn-26 bit 1 = 1), an error will not be detected even if the cur-

rent position is not within the set limits after a positioning operation.

Set the following memory switch bit to use the stored stroke limit function:

Cn-32 Bit4 Stored Stroke Limit Factory Setting: 0

Use the following settings to specify whether or not the stored stroke limit function is to be

used:
Setting Meaning
0 Do not use the stored stroke limit function. (Standard setting)
1 Use the stored stroke limit function.
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3.1.10 Setting Backlash Compensation

IMPORTANT

Set the moveable range using the following parameters:

Cn-06 Forward Rotation Stored | Unit: Setting Range: | Factory Setting:
Stroke Limit Command unit | -99999999 to +99999999
+99999999
Cn-07 Reverse Rotation Stored | Unit: Setting Range: | Factory Setting:
Stroke Limit Command unit | -99999999 to -99999999
+99999999

When an incremental encoder and finite length mode are used, the stored stroke limit function is disabled from

when[the[¢ontrol[power[is[furned[QN[Until[fhe[Zero[point[deturn[dperation[is[¢ompleted.

When an incremental encoder and finite length mode are used, the stored stroke limit function cannot be used

for[@pplications[that[do[hot[perform[fhe[Zero[point[deturn[dperation.

3.1.10 Setting Backlash Compensation

If there is backlash in the machine system, the backlash compensation function offsets the

backlash when the direction of rotation is changed. Set the backlash offset in the following pa-

rameter:
Cn-0D | Backlash Offset Unit: Setting Range: | Factory Setting:
PG pulses -30000 to 0
(x 4) +30000

After positioning in the forward direction, the Cn-0D value will be added to the current position

before positioning in the reverse direction.

After positioning in the reverse direction, the Cn-0D value will be subtracted from the current

position before positioning in the forward direction.
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3.2 Signals Common to All Modes

3.2 Signals Common to All Modes

3.2.1 Servo ON Signal

This section describes how to wire and use contact input signal “servo ON (/S-ON).” Use this

signal to turn the servomotor ON or OFF from the host controller.

24-V power supply

SGDB SERVOPACK

T 24V 47k Photo-
[ +24VIN 1CN-35 D—\ coupler
T
Host controller . §'|: :

Ii—c /S-ON 10N-28 | @ MA 30
. =V
— |Input /S-ON 1CN-28 Servo ON

This signal is used to turn the motor ON or OFF.

ON: Turns the motor ON. This is normal Servo ON

Motor is ON.

1CN-28 isat | operation state (called “servo ON Motor is
low level state”). operated
OFF: Turns the motor OFF. This is inoper- ;c:&rgiigg;g
1CN-28 isat | able state (called “servo OFF state™). '
high level The servo can be turned OFF during

motor operation only when an emer- Motor is OFF.

gency stop is required. Motor

cannot run.

In the SERVOPACK, the same operation as the /S-ON signal can be performed using the SVON
and SVOFF serial commands. If these serial commands are used, wiring for /S-ON input is not

required.

Refer[fo[Chapter[4[Using[Serial[C ommunications[or[information[dn[derial[¢ommands.

IMPORTANT Do not use the /S-ON signal or SVON or SVOFF commands to stop and start the motor. Always input com-

mands[fo[§top[dnd[dtart[he[motor.

If the /S-ON signal or SVON and SVOFF commands are not to be used, set the following

memory switch bit to 1.

Cn-01 Bit0 Use of /S-ON Signal and SVON, SVOFF | Factory Setting: 0
Commands
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3.2.2 Pause Inputs

This memory switch bit is used to enable or disable the servo ON input signal /S-ON (1CN-28).
When external short-circuit wiring is omitted, set the memory switch bit to “1.”

SGDB SERVOPACK

1CN When /S-ON is not used, this
-28 short-circuit wiring can be omitted.
: /S-ON
ov
Setting Meaning

Use servo ON signal /S-ON (1CN-28) or SVON and SVOFF commands.

(For /S-ON signal: When 1CN-28 is open, servo is OFF. When 1CN-28 is closed, servo is
0 ON.)

(For serial commands: When SVOFF is issued, servo is OFF. When SVON is issued, servo
is ON.)

Do not use servo ON signal /S-ON (1CN-28) or SVON and SVOFF commands. (The servo
1 is always ON when the control power supply and the main circuit power supply are turned
ON. This has the same effect as shorting 1CN-28 to 0 V.)

3.2.2 Pause Inputs

This section describes how to wire and use the STOP contact input signal. This signal is used
to pause operation from the host controller.

24-V power supply

SGDB SERVOPACK

1 +2av Photo-

I +24VIN 6CN-25 4SQ_\COUpIer
Host controller R
/S-ON 6CN-24| @A 30 '

L ¢
— Input STOP 6CN-24 Pause

The STOP signal is the pause command input signal in automatic operation and zero point re-

turn modes. If this signal is input during operation, the rising edge of the signal will be detected
and the motor will be stopped at the deceleration rate set in the parameter. The STOP signal
requires a pulse width of 8 ms or greater.

ON: 6CN-24 is atlow level |The motor runs in automatic operation and zero point return modes.

OFF: 6CN-24 is at high level | The motor is stopped in automatic operation and zero point return
modes.
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3.2 Signals Common to All Modes

8 ms min.
e
STOP T—I

A !
Speed !
I
|
0 I

~+V

The following memory switch bit can be set to allow the feed hold function to be used with
the STOP signal.

Cn-33 Bit 1 Residual Data after STOP Signal Factory Setting: 0

Setting Meaning

0 Retains data (feed hold)

1 Discards data (no feed hold)

The feed hold function (positioning based on residual data) restarts the machine using the tar-
get position and feed speed specified by the previous command values (before the machine has
been stopped) if the machine has been stopped using the STOP signal before positioning is
completed and the start operation signal /AST is then input. If bit 2 of Cn-33 is set to 0, the
feed hold function will be enabled. If it is set to 1, after the machine stops, the machine will
be restarted using the target position and feed speed specified when the start operation signal
/AST is input.

Position command data p1 X p2

Speed command data vi X v2

/AST |_| |_|

(pP1"+p1”=p1)

If the /AST signal is input when the STOP signal is at high level (open), the feed hold function
will be performed.
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3.2.2 Pause Inputs

Setting data A X B
(position, speed)

/AST

L L
STOP : I
Speed Positioning using
A data.
0 >

Feed hold

A 4

The following diagram shows an operation example when the STOP signal is used.

Setting data X X

Y
(position, speed)
/AST I_I I_l I_I I_I
5 1
STOP : )
Speed :

\ ; T\
\ ; : .

0 (Positioning based f t "
< Food hold »| on residual data)
N eev ° J Positioning using

data V.
Positioning using data X.

The feed hold is released (positioning based on residual data cleared) under the following
conditions:

® When the STOP signal is at low level (closed), the /AST signal has been input, and the posi-
tioning based on residual data has been completed.

® When the operation mode has been switched, for example, from automatic operation to
manual operation mode.

® When the servo has been turned OFF.

Set the following memory switch bit to 1 when not using the STOP signal.

Cn-33 Bit0 STOP Signal Used/Not Used Factory Setting: 0

Set whether or not the STOP signal (6CN-24) is to be used. Set this bit to 1 if external wiring

is omitted.
SGDB SERVOPACK
6CN Short circuit wiring can be
-24 omitted if the STOP signal is
: (STOP) not used.
ov
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3.2 Signals Common to All Modes

IMPORTANT

Setting Meaning

Use the STOP signal (6CN-24). (When 6CN-24 is open, servo is stopped. When 6CN-24 is
closed, servo operates normally.)

Do not use the STOP signal (6CN-24). (Normal operation status. This has the same effect as
shorting 6CN-24 to 0 V.)

If the STOP signal is left unconnected (open), the servo will always be stopped and cannot op-
erate in automatic operation or zero point return mode. If the STOP signal is not used, short
circuit to 0 V or set bit 0 of Cn-33 to 1.

The STOP signal is not enabled in manual operation and pulse operation modes.

3.2.3 Overtravel Limit Function

IMPORTANT

The overtravel limit function forces the moving part of the machine to stop when it exceeds

the movable range.

B Using the Overtravel Limit Function

To use the overtravel limit function, connect the following overtravel limit switch input signals
to the corresponding 1CN connector pins of the SERVOPACK.

Forward Rotation Prohibited
— Input P-OT 1CN-30 (Forward Overtravel)

Reverse Rotation Prohibited
— Input N-OT 1CN-31 (Reverse Overtravel)

Note: P-OTandN-OT willstill prohibit forward rotation and reverse rotation, respectively, even
if the motor rotation direction is changed using the method outlined in 3.1.3 Direction of
Motor Rotation.

When using linear drive, connect a limit switch or set and use a stored stroke limit switch as

explained in 3.1.9 Setting Stored Stroke Limits to avoid machine damage.

There is up to 1-ms delay from when the SERVOPACK detects the P-OT or N-OT signal until braking is applied,
and there is further braking time before the machine stops. Consider these delays when setting limit switches and

set[the[dvertravel[Jimits[d[Inside[the[inotion[limit[for[fhe[machine.

P-OT and N-OT functions can be reversed using the settings in bit 8 of Cn-33.

Cn-33 Bit 8 Overtravel Signal Switching Factory Setting: 0

Select the OT signal function using the following settings:

Setting Meaning

Uses the P-OT input signal (1CN-30) for prohibiting forward rotation. (Normal setting.)
Uses the N-OT input signal (1CN-31) for prohibiting reverse rotation.

Uses the P-OT input signal (1CN-30) for prohibiting reverse rotation. (Normal setting.)
Uses the N-OT input signal (1CN-31) for prohibiting forward rotation.
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3.2.3 Overtravel Limit Function

Bl Switching Use of Input Signals

Use the following memory switch bits to specify whether input signals for overtravel are to be
used.

Cn-01 Bit 2 Use of Forward Rotation Prohibit Input | Factory Setting: 0
Signal

Cn-01 Bit 3 Use of Reverse Rotation Prohibit Input | Factory Setting: 0
Signal

SGDB SERVOPACK

1CN
'(';’,(_’OT) The short-circuit wiring shown in the
31 figure can be omitted when P-OT
(N-OT) and N-OT are not used.
ov
Parameter Setting Meaning
Cn-01 Bit 2 0 Use forward rotation prohibit input signal. (When 1CN-30 open,
(Factory setting) |forward rotation prohibited. Forward rotation permitted at 0 V.)
1 Do not use forward rotation prohibit input signal. (Forward rotaion
always permitted. This has the same effect as short-circuiting
1CN-30to 0 V.)
Cn-01 Bit 3 0 Use reverse rotation prohibit input signal. (When 1CN-31 open,
(Factory setting) | reverse rotation prohibited. Reverse rotation permitted at 0 V.)
1 Do not use reverse rotation prohibit input signal. (Reverse rotation
always permitted. This has the same effect as short-circuiting
1CN-31to 0 V.)
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3.2 Signals Common to All Modes

Motor Stop Method at Overtravel

If the P-OT and N-OT input signals are used, set the following parameters to specify how to

stop the motor.
Specify how to stop the motor when either of the below signals is input.
* Inputs signal for inhibit forward rotation.

* Inputs signal for inhibit reverse rotation.

Cn-01 Bit 8 How to Stop Motor at Overtravel Factory Setting: 0

Cn-01 Bit9 Operation to be Performed when Motor | Factory Setting: 0
Stops after Overtravel

Overtravel

Stop mode After stop

Parameter Setting Meaning
Cn-01 Bit 8 0 Stops the motor in the same way as when the servo is turned OFF.

The motor is stopped by dynamic brake or coasts to a stop. Either
of these stop modes is selected by setting bit 6 of Cn-01.

1 Decelerates to stop at the maximum torque of the motor used.

If deceleration stop mode is selected, specify the operation to be done after the motor stops.

Parameter Setting Meaning
Cn-01 Bit 9 0 Turns the servo OFF when the motor stops in deceleration stop
mode.
1 Causes the motor to enter zero-clamp status after it stops in decel-

eration stop mode.

Cn-33 Cn-01 Memory switch
Bit 8 Bit 2 (Cn-01)
X ‘l Max. torque I
P-OT Cn-01 Input signal for f Fr——————
(1CN-30) Bit3 inhibit forward O——LStop by dynamic brake 3
rotaton @ | @ @ |=F———-——-———
N-OT I
(1CN-31) O_—_‘"
Input signal for
inhibit reverse
rotation
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3.2.3 Overtravel Limit Function

Motor Stop Method at Servo OFF

The SERVOPACK enters servo OFF status when:
* Servo ON input signal (/S-ON, 1CN-28) is turned OFF.
¢ Servo alarm arises.
* Power is turned OFF.

Specify how to stop the motor when one of the above events occurs during operation.

Cn-01 Bit 6 How to Stop Motor at Servo OFF Factory -
Setting: 0
Cn-01 Bit 7 Operation to Be Performed when Motor | Factory Invalid for 2.0 kW
Stops after Servo OFF Setting: 1 | or more
Servo OFF After stop

Releasing
dynamic brake
Bit 7

Holding
dynamic brake

Stop mode

Stop by
dynamic brake
Coasting to a
stop

Parameter Setting Meaning

Dynamic brake is a function that
electrically applies brakes by using a
resistor to consume motor rotation energy.

Cn-01 Bit 6 0 (Factory setting) | Stops the motor by dynamic brake.

1 Causes the motor to coast to a stop.

The motor power is OFF and stops due to machine friction.

If dynamic brake stop mode is selected, specify the operation to be performed when the motor

stops.
Parameter Setting Meaning
Cn-01 Bit 7 0 Releases dynamic brake after the motor stops.

1 (Factory setting) | Does not release dynamic brake even after the motor stops.

Note: For SERVOPACKSs of 2.0 kW or more, bit 7 of Cn-01 can be set to 0 only.
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3.2 Signals Common to All Modes

3.2.4 Operation Mode Selection

This section describes how to wire and use three contact input signals for operation mode selec-

tion: /ZRN, /MAN, and /PULS. These signals are used when selecting the operation mode from

the host controller.

— Input /ZRN 6CN-13

— Input /MAN 6CN-14

— Input /PULS 6CN-15

Zero Point Return Mode Selection Input

Manual Operation Mode Selection Input

Pulse Operation Mode Selection Input

The input levels for each signal and the selected operation modes are shown in the following

table.
Operation Operation Mode General Operation
Mode Setting Signal
/MAN | /PULS | /ZRN
Automatic H H H Sets position data and performs positioning accord-
ing to the /AST signal.
Manual L H H Performs constant speed operation using manual op-
eration signals /MCCW and /MCW.
Pulse H L H Performs positioning using the pulse train com-
mands.
Zero Point H H L Performs the zero point return operation set in the
Return parameter according to the /AST signal.
Don’t Use H L L With these settings, a mode error will occur and an
/ERR signal will be output.
L H L
Operation will not be possible.
L L H
L L L

Note: 1. If the operation mode is switched during motor operation, the motor will decelerate to
astop at the set deceleration rate. The residual command data will not be kept, i.e. there
is no feed hold.

2. Aninterval of atleast 50 ms is required between switching operation modes and starting
operation (/AST, /MCCW, /MCW).
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3.2.5 Operation Mode Display Output

3.2.5 Operation Mode Display Output

This section describes how to wire and use two photocoupler output signals for operation mode
display outputs using /AUT-LT and /MAN-LT. These output signals show when operation is

possible in automatic or manual mode.

24-V power supply

SGDB SERVOPACK
-9 +24 V|

g

Photocoupler Output
Per output:

Maximum operation voltage: L | &P
30 VDG D }3_’;}

Maximum output current:
}

6CN-2 | /AUT-LT

r—

50 mA DC

6CN-31 /MAN-LT

-
< . |8CN-1] ov1

01117101 e/ A\ Ul BT 107 B~ 2 Automatic Operation Mode Display Output
(01017101 eyl " VAV \\ BT Iy - Tod | B Il Manual Operation Mode Display Output

/AUT-LT ON status The circuit between 6CN-1 | The motor is turned ON (servo ON)
and 6CN-2 is closed. and automatic operation mode is se-
6CN-2 is at low level. lected.

r—
13

OFF status The circuit between 6CN-1 | The motor is turned OFF (servo OFF)
and 6CN-2 is open. or automatic operation mode is not se-
6CN-2 is at high level. lected.

/MAN-LT ON status The circuit between 6CN-1 | The motor is turned ON (servo ON)
and 6CN-3 is closed. and manual operation mode is selected.
6CN-3 is at low level.

OFF status The circuit between 6CN-1 | The motor is turned OFF (servo OFF)
and 6CN-3 is open. or manual operation mode is not se-
6CN-3 is at high level. lected.
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3.2 Signals Common to All Modes

3.2.6 Operation Start Input

This section describes how to wire and use a contact input signal to start operation with /AST.

This signal is used when starting operation in automatic operation and zero point return modes.

24-V power supply

—g

- +24 V

+24V1]6CN-25 * &

Turns ON at 500 Hz 25% duty
and reads the contact.

1 kQ

Host controller

I

JAST |6CN-22

x X

r

|
L

141
L_l_l

8.2 kQ

Photocoupler

3.3 kQ

r-—-—fl-l
' AY3LC
| I R - 4

4_
3 mA

Photocoupler

500 Hz 25% Duty

Input — /AST 6CN-22 Operation Start

The memory switch setting changes the effective logic.

The effective logic for /AST signals based on these memory switch combinations is shown in

the following table.

In the following table, open signals are represented by high level and closed signals are repre-

sented by low level.

/COIN  Output Logic
H
L

/AST Input Logic
H

L

ON OFF

ON OFF

Cn-33 Bit B 0 1 0 1
Cn-33 Bit C 0 0 1 1
Cn-33 Bit D 0 0 0 0
Speed Command

Note: Ifbits Cand D of Cn-33 are set to 0, and the /AST signal is ON, /COIN signal is

always H.
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3.2.6 Operation Start Input

Cn-33 Bit B 0 1 0 1
Cn-33 Bit C 0 0 1 1
Cn-33 Bit D 1 1 1 1

Speed Command —\_

/COIN  Output Logic

H i ]

L -

L
T
L

/AST Input Logic

H | on OFF M OFF oN OFF o OFF

L

These signals require a minimum pulse width of 8 ms.
3 /AST signals are enabled under the following conditions and motor operation will start:

® The motor is ON (servo ON).

® Automatic operation mode or zero point return mode has been selected.

The STOP signal is closed (at low level), or disabled using the memory switch bit.

® Position command is normal.

® Speed command is normal.
If either the position command or speed command is not normal, a command error output /ERR
will be generated. Refer to 3.2.9 Command Error Outputs.

The /AST signal will be ignored in the following cases:

® When the motor is OFF (servo OFF).
® When the motor is operating.

® When not in automatic or zero point return mode.
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3.2 Signals Common to All Modes

3.2.7 Reset and Alarm Reset Input

This section describes how to wire and use two contact input signals for the reset input signal
/RST and alarm reset input signal /ALMRST. These signals are used for the initial reset of the
SERVOPACK and to reset the servo alarm.

24-V power supply Turns ON at 500 Hz 25% duty
and reads the contact.
—-+24 V| 1 kQ

+24 V1l6CN-25 £ &
e
5 % LT

Photocoupler
| 8.2 kQ
Host controller N Y S
3.3kQ :_1: Y= !
5o /RST I6CN-18 1T
Photocoupler
8.2 kQ
—1 1
3.3kQ FE:‘:Z&;{
— JALMRST [6CN-23 Tt
-« Photocoupler
3 mA
500 Hz 25% Duty

Input — /RST 6CN-18 Reset

The /RST input signal resets the SERVOPACK. The operation is the same as turning the control

power supply OFF and ON again. This signal is used to change offline parameter or memory
switch settings. The RES serial command performs the same operation.

When the SERVOPACK is initially reset, the alarm signal ALM will turn OFF after approxi-
mately 2 seconds. After the ALM signal turns ON again, the servo starts normal operation.

Input — /ALMRST 6CN-23 REUUEEEE

The /ALMRST input signal resets a servo alarm when it occurs. The alarm can also be reset

using the serial command ARES or from the Digital Operator. The alarm is also reset when
the control power supply is turned OFF and ON again.

When an alarm is generated, reset the alarm only after eliminating the cause of the alarm. Refer
to 7.2.1 Troubleshooting Problems with Alarm Display.

Both /RST and /ALMRST signals are enabled by closing the signal (low level) for 8 ms mini-

mum.
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3.2.8 Servo Alarm Output

3.2.8 Servo Alarm Output

This section describes how to wire and use a photocoupler output signal for alarm output signal
ALM.

24-V power supply

SGDB SERVOPACK

Ti2avTov
+
Photocoupler Output Photocouple:CN_zz ALM+
Per output: _ C t ‘Ii o
Maximum operation voltage: |« w3l & 1A
30 VDC CFZs ] 50mA | ALM-
Maximum output current: 1CN-23 7Y
50 mA DC

Prepare a separate external 24-V power supply. There is no power supply terminal for external
output from the SGDB SERVOPACK.

The ALM signal is handled as follows:

Output — ALM+ 1CN-22 Servo Alarm Output

Output — ALM- 1CN-23 Signal Ground for Servo Alarm Output

This signal remains ON when SGDB SERVOPACK is operating normally, and turns OFF when
an alarm is detected.

SGDB SERVOPACK

v Wire the main circuit power
- ALM output supply so that it turns OFF
when an alarm is generated.

Configurate the external circuit so that ALM signal turns OFF the main circuit power supply
to the SGDB SERVOPACK.

ON status: The circuit between 1CN-22 and 1CN-23 is closed. Normal
1CN-22 is at low level.

OFF status: The circuit between 1CN-22 and 1CN-23 is open. Alarm
1CN-22 is at high level.

Alarm code output signals /ALO, /AL1, /AL2, and /AL3 are used to indicate different types of

alarms.

Refer to 3.2.10 Alarm Code Outputs for details on alarm codes.
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3.2.9 Command Error Outputs

This section describes how to wire and use a photocoupler output signal for command error
output signal /ERR. This signal is output when there is a command data or operation error
caused by the contact signal or a command error in serial communications in fixed-length

mode. The motor cannot be operated if this signal is output.

Output — /ERR 6CN-27 Command Errors

The command error output signal turns ON (circuit between 6CN-27 and 6CN-26 closed,

6CN-27 at low level) under the following conditions:

1. Mode Selection Input Errors
* When two or more operation mode selection input signals (/MAN, /PULS, /ZRN) turn
ON while the motor is ON (servo ON).

Turn the motor OFF (servo OFF) or return the operation mode selection input signals
to normal status to clear the error.

* When the line PG selection signal (/LPG)is input in pulse operation mode.
Turn OFF the line PG selection signal (/LPG) to clear the error.

2. Position Data Errors

* When non-BCD data (A to F) is specified and the operation start signal (/AST) is input
although position data have been set in BCD.

* When station 0 is specified and the operation start signal (/AST) is input although abso-
lute commands and no station 0 have been set in station number command mode.

Correct the position data and input the operation start signal (/AST) or temporarily
switch the operation mode to other than automatic operation mode to clear the error.

3. Speed Data Errors

* When inputting speed data that exceeds the speed limit (maximum motor speed or pa-
rameter Cn-03 setting, whichever is smaller) and an operation start signal (/AST) is
input.

Correct the speed data and input the operation start signal (/AST) or temporarily switch
the operation mode to other than automatic operation mode to clear the error.
Note: For a manual operation (/MCCW or /MCW), the speed data is clamped with the

maximum rotating speed so that a speed error does not occur.

4. Overtravel

* When the overtravel limit switch (P-OT or N-OT) is activated (including situations
where[fthe[Joad[is[toved[By[dn[¢xternal[Jorce[When[the[motor[is[OFF[(servo[DFF).

Return the machine to a position where the overtravel limit switch is not activated to
clear the error.
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3.2.9 Command Error Outputs

5. Stored Stroke Limit Switch Errors
* When position data is input as position data that exceeds the stored stroke limit switch
setting and the operation start signal (/AST) is input in automatic operation mode.
Correct the position data and input the operation start signal (/AST) or temporarily

switch the operation mode to other than automatic operation mode to clear the error.

* When the stored stroke limit switch position is reached during operation in manual or
pulse operation modes and the motor stops.

* When the load is moved by an external force and reaches the stored stroke limit posi-
tion when the motor is OFF (servo OFF).

Return the machine to within the stored stroke limit to clear the error.
6. Communications Errors
* Parity errors generated during serial communications in fixed length mode.
* Overrun errors generated during serial communications in fixed length mode.

¢ Framing errors generated during serial communications in fixed length mode.

The error will be cleared when the next normal data is received.
7. Command Errors

¢ Undefined command received during serial communications in fixed length mode.
The error will be cleared when the next normal data is received.
8. Number Errors
* When a command that requires arguments for serial communications in fixed length
mode is received, but the argument is missing or exceeds the allowable setting range.

Example: In the parameter setting command PRMnn = mmmmmmmm, nn is missing
or nn is outside the range 1 = nn = 3F.

The error will be cleared when the next normal data is received.
9. Data Errors
* When a command that requires data for serial communications in fixed length mode
is received, but the data is missing or exceeds the allowable setting range.

Example: In the parameter setting command PRMnn = mmmmmmmm,
mmmmmmmm is missing or exceeds the setting range for each parame-
ter.

The error will be cleared when the next normal data is received.
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3.2 Signals Common to All Modes

3.2.10 Alarm Code Outputs

This section describes how to wire and use photocoupler output signals for alarm code output
signals /ALO, /AL1, /AL2, and /AL3.

These sequence output signals indicate the

operation status of the SGDB SERVOPACK. gGpB SERVOPACK 24-V power supply

——+24V A0V

Photocoupler Output Photocoupler
Per output: 6CN-6 | /ALO - .
[ W/
Maximum operation voltage: [ I — T:;m_‘
0VDC | }3 I MAX
; . ——l-- 50 mA
Maximum output current:
50 mA DC 6CN-7 f)/AL1 ~ '

}__-)_ I |
| S |
. _; 1
b
6CN-8 | /AL2
O
T T T
1 %3[ 1
I RN
b
6CN-9 | /AL3
= ° o —
| w3
1 1 6CN-1 | OV1
T

Prepare a separate external 24-V power supply. There is no power supply terminal for external
output from the SGDB SERVOPACK.

Alarm code output signals /ALO, /AL1, /AL2, and /AL3 are handled as follows:

Output — /ALO 6CN-6 Alarm Code Output (1)

Output — /AL1 6CN-7 Alarm Code Output (2)

Output — /AL2 6CN-8 Alarm Code Output (3)

Output — /AL3 6CN-9 Alarm Code Output (4)

When an alarm is generated (ALM signal is at high level) or a command error has been gener-
ated (/ERR signal is at low level), an alarm code indicating the type of alarm or command error

will be output. These alarm codes are used to display the alarm on the host controller.

The relationship between alarm display and the alarm code output outlined above is shown in
the following table.
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3.2.10 Alarm Code Outputs

Item Alarm Display ALM | /ERR Alarm Code Output Alarm Name
7-seg- Serial Serial /AL3 | /AL2 | /AL1 | /ALO
ment Data Data
LED (Commu- (Fixed-
nications length
Mode) Mode)

Status No serial |No serial |L H H H H H Motor | Command | Normal
transmis- | transmis- L L H L H ON processing [ niode error
sion. sion.

L L L H L L Position
error
L L L L H H Speed error
- L H H H H H Motor power supply interrupted
(servo OFF)
P. P-OT POT L L H H L H Forward rotation overtravel
P-LS PLS L L H L H H Forward rotation outside stored
stroke limit
n. N-OT NOT L L H H L L Reverse rotation overtravel
N-LS NLS L L H L H L Reverse rotation outside stored
stroke limit
E. Not de- ERRE1 L L L L L H Communications error
tected
ERR SN ERRE2 Command error
ERR PN ERRE3 Number error
ERR OV |ERRE4 Data error

Alarm |0. A.00 ALMO00 H H H H H H Absolute encoder data alarm
A.02 ALMO2 Parameter breakdown
A.04 ALMO04 Parameter setting alarm

1. A.10 ALMI10 H H H H H L Overcurrent

3. A30 ALM30 H H H H L L Regenerative alarm

4. A40 ALM40 H H H L H H Main circuit voltage alarm

5. A5l ALMS51 H H H L H L Overspeed

7. ATl ALMT71 H H H L L L Overload (high load)
AT2 ALMT7T2 Overload (low load)
ATA ALM7A Heat sink overheat

8. A.80 ALMS0 H H L H H H Encoder zero point alarm
A81 ALMS1 Absolute encoder backup alarm
A.82 ALMS?2 Absolute encoder checksum

alarm

A.83 ALMS3 Absolute encoder battery alarm
A.84 ALMS84 Absolute encoder data alarm
A85 ALMSS Absolute encoder overspeed
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3.2 Signals Common to All Modes

Iltem Alarm Display ALM | /ERR Alarm Code Output Alarm Name
7-seg- Serial Serial /AL3 | /AL2 | /AL1 | /ALO
ment Data Data

LED (Commu- (Fixed-
nications length
Mode) Mode)

Alarm |C. A.C1 ALMC1 |H H L L H H Servo overrun alarm
A.C2 ALMC2 Encoder phase error detection
alarm
A.C3 ALMC3 Encoder phases A and B
disconnection
A.C4 ALMC4 Encoder phase C disconnection
b. A.BO ALMBO |H H L H L L Hardware alarm
A.DO ALMDO |H H L L H L Position error pulse overflow
F. AF1 ALMF1 H H L L L L Power line open phase detect
AF3 ALMF3 Power loss
= Undefined | Undefined |H Undefined CPU alarm

Note: H: Output transistor is ON
L: Output transistor is OFF

Refer to Appendix D List of Alarm Displays.

When the automatic operation mode is in station number command mode, the alarm code can
be output as the higher-place digit of the current station number output. Refer to 3.4.3 Current

Station Number Output and Station Number Read Selection Input.

3.2.11 Positioning Complete and Positioning Proximity Signals

This section describes how to wire and use photocoupler input signals for the positioning com-
plete output (/POS1) and positioning proximity output signals (/POS2). These signals indicate

that the servomotor move is complete.

24-V power supply

SGDB SERVOPACK A
Ti2avTov
Photocoupler Output *
Per output: ) 6CN-4 o /POSH |
Maximum operating voltage: |« w30
30 VDC il g
Maximum output current:
50 mA DC 6CN-51 /POS2 :;:

Y30
th-3+ ]6CN-1l OV1

Output — /POS1 6CN-4 Positioning Complete Output (/COIN)
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3.2.11 Positioning Complete and Positioning Proximity Signals

This output signal indicates that motor move is complete. The host controller uses this signal

as an interlock to confirm that positioning is complete.

Speed | Command Motor
Y, \
\
/
\
/ \
Cn-1B
Errorpulse pf---==-----_-----~ :
(Un-08) ! 4 !
/POS1 ' '
(6CN-4) L
ON status The circuit between 6CN-4 and The command distribution and positioning are
6CN-1 is closed. complete
6CN-4 is at low level. (position error is below the preset value).
OFF status The circuit between 6CN-4 and The command distribution or positioning is not
6CN-1 is open. complete
6CN-4 is at high level. (position error is above the preset value).

Set the output range in the following parameter to adjust the output timing of the positioning

complete signal.

Cn-1B | Positioning Complete Unit:

Width

Command Unit

Setting Range:

Factory Setting:
0 to 250 7

This parameter is used to set the output timing of the positioning complete signal (/POS1,
6CN-4) to be output when pulse distribution has been completed in the SERVOPACK.

Set the number of error pulses in command units (the minimum position command unit that

is defined using the electronic gear function).

Speed t command Motor
Y \
\
/
/ \\
Cn-1B t
Error pulse pf==========Z------ R
(Un-08) i 4 i
! [}
/POSH
(6CN-4) A [

The positioning complete width has no effect on the final positioning accuracy.

Set the output condition in the following parameters to change the positioning-completed sig-

nal.

Cn-33 BitF
Signal

Conditions for Positioning-Completed

Factory Setting: 0
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3.2 Signals Common to All Modes

Setting

Meaning

ON when the position error is less than the value set for Cn-1B and without command dis-
tribution.

Off while the operation-start signal (/AST) is ON, and until the zero-point return is success-
fully completed in the zero-point-return mode. (Standard specifications)

OFF when the power supply is ON.
On when activating in the automatic operation mode to complete positioning if the com-
mand distribution is completed and the position error is less than the parameter Cn-1B.
Also OFF under the following conditions:

e Started in the automatic operation mode again,

¢ Base block,

* Mode has been changed,

¢ Overtravelling occurred, or

* While the operation-start signal is ON.

Note: Condi

Output — /POS2 6CN-5 Positioning Proximity Output (/NEAR)

tions for position-completed signal is available for software version 001C or later.

This output signal indicates that the motor operation is near complete.

The host controller uses this signal as an interlock to prepare for the next command.

Speed 1 command Motor
Y |
\
/
\
/ \ ‘
Cn-2B t
Error pulse F————————F———— - =
(Un0g) |1 4 :
I [}

/POS2
(BCN-5) J I

ON status The circuit between 6CN-5 and Positioning complete is near
6CN-1 is closed. (position error is below the preset value).
6CN-5 is at low level.

OFF status The circuit between 6CN-5 and Positioning complete is not near
6CN-1 is open. (position error is above the preset value).

6CN-5 is at high level.

Set the output range in the following parameter to adjust the output timing of the positioning

proximity signal.
Cn-2B | Positioning Proximity Unit: Setting Range: | Factory Setting:
Width Command Unit | 0 to 3000 20

This parameter is used to set the output timing of the positioning proximity signal (/POS2,

6CN-5) when motor operation is complete.

Set the number of error pulses in command units (the minimum position command unit that

is defined

using the electric gear function).
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3.2.12 Servo Ready Output Signal

If too large a value is set in this parameter, the error may become too small when the motor

runs at a low speed, causing /POS2 signals to be output continuously.

Speed 1 command Motor
Y |
\
/
/ \\
Cn-2B t'
Error pulse fF—————————5———— - =
(Un-08) |1 4 :
I [}
/POS2
(6CN-5) J I—

When automatic operation is in station number command mode, the positioning proximity sig-

nal can be changed to a station proximity signal.

Refer to 3.4.4 Station Proximity Signal.

3.2.12 Servo Ready Output Signal

This section describes how to wire and use a photocoupler output for the /S-RDY signal (servo

ready).

“Servo ready” means that the SERVOPACK is not in servo alarm state when the main circuit
is turned ON.

24-\ power supply

SGDB SERVOPACK T+24v AoV

Photocoupler Output
Per output:

/S-RDY+
Maximum operating voltage: 3 : I_N:‘_I
30 VDC «——| _KE 1 /S-RDY-

Maximum output current:
50 mA DC

Output — /S-RDY Servo Ready Output

This signal indicates that the SERVOPACK is ready to receive servo ON signals (/S-ON signal
or SVON command).

ON status Circuit is closed or signal is at low level. Servo ready state

OFF status Circuit is open or signal is at high level. Not in servo ready state

Use the following parameter to specify the pin to which the /S-RDY signal is to be output.

Cn-2D | Output Signal Selection Setting Range: | Factory Setting:
111 to 666 214
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3.2 Signals Common to All Modes

This parameter is used to specify a function signal as the 1CN output signal.

1’s digit Select the 1CN-16 and 1CN-17 (/BK) functions.
10’s digit Select the 1CN-18 and 1CN-19 (/TGON) functions.
100’s digit Select the 1CN-20 and 1CN-21 (/S-RDY) functions.
Setting Function Reference Section
1 /TGON 3.2.13
2 /S-RDY 3.2.12
3 /CLT 3.1.8
4 /BK 3.14.2
5 Overload warning 3.2.14
6 Overload alarm 3.2.14

Example: /S-RDY is output to 1CN-20 and 1CN-21.
Cn-2D=2[1[]

3.2.13 Running Detection Signal

This section describes how to wire and use photocoupler output for the running detection signal
/TGON.

This signal indicates that a servomotor is currently running.

24-\ power supply

SGDB SERVOPACK T+24v AoV

Photocoupler Output
Per output: [TGON+

Maximum operating voltage: 3 : I_N:‘_I
30 VDC ——| ¥kt /TGON-

Maximum output current:
50 mA DC

Output — /TGON Running Detection

This output signal indicates that the motor is cur-

Motor speed
rently running. It is used as an external interlock. (Un-00)

/TGON 7] "-“
ON status Circuit is closed or signal is at | Motor is running.
low level. (Motor speed is greater than the preset value.)
OFF status Circuit is open or signal is at | Motor is stopped.
high level. (Motor speed is below the preset value.)
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3.2.13 Running Detection Signal

Use the following parameter to specify the pin to which the /TGON signal is to be output.

Cn-2D | Output Signal Selection Setting Range: | Factory Setting:
111 to 666 214

This parameter is used to specify a function signal as the 1CN output signal.

1’s digit Select the 1CN-16 and 1CN-17 (/BK) functions.
10’s digit Select the 1CN-18 and 1CN-19 (/TGON) functions.
100’s digit Select the 1CN-20 and 1CN-21 (/S-RDY) functions.
Setting Function Reference Section
1 /TGON 3.2.13
2 /S-RDY 3.2.12
3 /CLT 3.1.8
4 /BK 3.14.2
5 Overload warning 3.2.14
6 Overload alarm 3.2.14

Example: /TGON is output to 1CN-18 and 1CN-19.
Cn-2D=[110]

Set the following parameter to specify the motor speed level at which running detection signals
are output.

Cn-0B | Motor Speed Detection Unit: min? Setting Range: | Factory Setting:
Level 1 to 10000 20

This parameter is used to set the speed level at which the SERVOPACK determines that the
motor is running and then outputs signals.

The following signals are output when motor speed exceeds the preset value. (The circuit is
closed when motor speed exceeds the preset value.)

Output Signals when Motor Rotation is Detected:

e /TGON

¢ Bit 3 of serial communications internal status monitor signal MONS
* Bit 4 of Digital Operator internal status monitor 1 Un-05

¢ Digital Operator status display mode
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3.2 Signals Common to All Modes

3.2.14 OL Warning and Alarm Output Signals

This section describes how to wire and use photocoupler output signals OLWRN (overload
warning) and OL (overload alarm).

These two output signals are output when operation under the rated current or more continues
for a certain period of time. The overload warning signal is output in 20% of the time required
to output the overload alarm signal.

10000
1000
Operating time
(sgcon dsg)] 100 |~ Overload Alarm level
o |~ Overload warning level
1
Rated current Instantaneous peak current
Current
24-V power supply
SGDB SERVOPACK .24V AoV
Photocoupler Output
Per output: OLWRN (OLJ;)W‘
Maximum operating voltage: RO R 1 T
30 VDC -~ 3“\" i1 OLWRN-(OL-)
Maximum output current: 1
50 mA DC E
Output — OLWRN Overload Warning Output
Output — OL Overload Alarm Output

OLWRN is an overload warning output signal, and OL is an overload alarm output signal.

ON status Circuit is closed or signal is at low level. Normal state

OFF status Circuit is open or signal is at high level. Warning or alarm state

Use the following parameter to specify the pin to which the /TGON signal is to be output.

Cn-2D | Output Signal Selection Setting Range: | Factory Setting:
111 to 666 214

This parameter is used to specify a function signal as the 1CN output signal.

1’s digit Select the 1CN-16 and 1CN-17 (/BK) functions.

10’s digit Select the 1CN-18 and 1CN-19 (/TGON) functions.

100’s digit Select the 1CN-20 and 1CN-21 (/S-RDY) functions.
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3.2.15 Analog Monitor Signals

Setting Function Reference Section
1 /TGON 3.2.13
2 /S-RDY 3.2.12
3 /CLT 3.1.8
4 /BK 3.14.2
5 Overload warning 3.2.14
6 Overload alarm 3.2.14

Example: Overload warning is output to 1CN-18 and 1CN-19.

Cn-2D=[15[]

3.2.15 Analog Monitor Signals

Two monitor signals using analog voltages are output.

Output — TRQ-M 1CN-11

Output — VTG-M 1CN-12

Torque Monitor Signal

Speed Monitor Signal

The signal specifications for these outputs can be changed in the following memory switches.

Cn-02 Bit 6 TRQ-M Specifications Factory
Setting: 0
Bit 7 VTG-M Specifications Factory
Setting: 0
Bit E Differential Pulse Monitor Level Switch Factory
Setting: 0
H TRQ-M
Cn-02 Bit 6 Specifications
0 Torque monitor signals +2 V/+100% torque
1 Speed command monitor*
H VTG-M
Cn-02 Bit 7 Specifications
0 Speed monitor*

unit

command unit

Differential Pulse Monitor Cn-02 bit E = 0: ¥0.05 V/+1 command

Differential Pulse Monitor Cn-02 bit E = 1: ¥0.05 V/+100
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3.2 Signals Common to All Modes

* The unit depends on the Motor Series.
SGMG or SGMD:  F2 V/£ 1000 min!
SGMS, SGM, or SGMP: F1 V/+ 1000 min’!

The analog monitor signals can be taken from the SNC connector using a special cable
(DE9404559).

White

/Red
r 1
5CN
/
\ \\
Black Black
Enlargement of 5CN
Cable Color Signal Name Signal
Red VTG-M Speed/Differential pulse
monitor
White TRQ-M Torque/Speed command
monitor
Black (two) GND Ground
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3.3 Feed Speed S
Modes

The feed speed

etting in Automatic and Manual Operation

setting method differs depending on the position command method set at parameter

Cn-27 for automatic operation mode in the factory settings. These feed speed setting methods are

outlined in the

following table.

Cn-27 Position Command Feed Speed Setting Method
Setting Method in Automatic
Operation Mode
0 Station numbers Select from 4 speeds set in parameter through contact
input.
1 Digital switches Set with digital switch.
2 Serial communications Set in SPD command.
4 Command table Select from speed table through contact input.

Refer to information on individual automatic mode operation methods for details on feed speed

setting method

S.

Set the following memory switch bit to change the feed speed setting method in automatic and

manual operation modes.
Cn-32 Bit5 Feed Speed Setting for Automatic Factory Setting: 0
Operation
Setting Meaning
0 Feed speed setting methods for automatic operation outlined in the previous table.
1 Feed speed setting methods for automatic operation based on parameter Cn-18.
Cn-32 Bit 6 Feed Speed Setting for Manual Factory Setting: 0
Operation
Setting Meaning
0 Feed speed setting methods for manual operation utlined in the previous table.
1 Feed speed setting methods for automatic operation based on parameter Cn-18.

If the bit in memory switch Cn-32 is set to 1, the feed speed settings for automatic and manual op-

eration modes

will be based on the 1s place and the 10s place of the Cn-18 setting, respectively.

So, these feed speed settings will be independently selected.

However, only

position comm

the Cn-18 settings shown in the following table can be specified depending on the

and method for automatic operation mode.
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3.3 Feed Speed Setting in Automatic and Manual Operation Modes

Cn-27 Position Cn-18 Setting Feed Speed Setting Method
Setting Command
Method in Manual Automatic
Automatic Operation | Operation
Operation Mode Mode Mode
0 Station numbers otJ Lo Select from 4 speeds set in parame-
ter through contact input.
2] 12 Set in SPD command.
1 Digital switches otJ Lo Select from 4 speeds set in parame-
ter through contact input.
10 1 Set with digital switch.
2] 12 Set in SPD command.
2 Serial communica- otJ Lo Select from 4 speeds set in parame-
tions ter through contact input.
10 1 Set with digital switch.
2] 12 Set in SPD command.
4[] (14 Select from speed table through
contact input.
4 Command table ol Lo Select from 4 speeds set in parame-
ter through contact input.
2] 12 Set in SPD command.
4[] (14 Select from speed table through
contact input.

Example: The following settings would be made for digital switch method (Cn-27 is set tol),

where the feed speed in automatic operation mode would be set in the SPD command

and the speed data in manual mode would be “Select from 4 speeds set in the parameter

through contact input™:

Bit 5 of Cn-32 = 1, bit 6 of Cn-32 =1, and Cn-18 = 02.

Refer to 3.1.6 Setting the Acceleration/Deceleration Type and Rate for details on acceleration/de-

celeration types and speeds.
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3.4 Automatic Mode: Station Numbers

This section explains how to operate the motor in automatic mode using station numbers (parame-
ter Cn-27 set to 0).

The station number method is applicable to rotating machines. Stations are set at regular intervals

at each machine rotation and positioning is performed to each station.

Set the following memory switch bit to use this method for rotating machines.

Cn-26 Bit 2 Linear/Rotating Mode Selection Factory Setting: 0

Setting Meaning

0 Linear (position data range: “99999999 to +99999999)

1 Rotating (position data range: 0 to Cn-23 setting — 1)

Linear mode is applicable to machinery that moves in a linear direction, such as ball-screw driven

machinery, conveyor belts, and roll feeders.

Rotating mode is applicable to machinery that return to the zero point after one rotation, such as
disc tables and rotating ATCs.

Set the number of stations per rotation in the following parameter.

Cn-28 Number of Stations Setting Range: Factory Setting: 1
1 to 4096

Note: Ifposition data codes are setin BCD (bit 4 of Cn-26 is set to 1), the setting range for Cn-28
will be 1 to 1000.

Station numbers are allocated to each station. The zero point of the machine is station 0. The zero
point of the machine is the preset zero point for absolute encoders or the position when zero point
return operation is complete for incremental encoders. The station number is increased in the direc-

tion of forward rotation, e.g., station 1, station 2, to station (Cn-28 setting — 1).

Set the following memory switch bit to start station numbers from 1.

Cn-33 Bit 3 Station Number 0 Factory Setting: 0

Setting Meaning

0 Includes station 0 (0, 1, . . . , Cn-28 setting —1)

1 Does not include station 0 (1, 2, . . ., Cn-28 setting)

Wiring examples for 1CN and 6CN using the station number method are shown in the following

diagram.



3.4 Automatic Mode: Station Numbers

SERVOPACK
SGDB-[J[JAM
6CN
ov1 STP
ov 1 32 =8 ov
AUT-LT SVON —
+24V T4 . 2 28 ¢ 1 +24V
/MAN-LT P-OT
ey Q3 30 ¢ £—g
/POS1 N-OT
e T 0 4 31 ¢ p g
/POS2 /P-CON —
e Q5 29 ¢ ° o—4
- /ALO b6 U /P-CL — |
oy /ALA . a4 & N-CL —
JAL2 +24V
R Q8 35
-~ /AL3 oo
16 [BK+ T +24V
V2 BK-
oVv 0 26 17 ! oVv
ERR GON
+24V % ! 27 18 ¢ il * o
oy /PO . 19 JTGON-
_ /P1 J 20 /S-RDY+ -
P2 -RDY-
e / ¢ 30 21 L
/P3 ALM+
A 0 31 22 0 e
P4 ALM-
e / 32 23
JZRN
13 3 PULS
MAN 14 /PULS Pt Manual pulse
ov /PULS 4 generator or external
w24V 15 6 SIGN pulse generator (CC
/SIGN Pt and /CC are not
7 oo connected if a
N 10 manual pulse
Mew 16 /cC Pt generator is used).
- /MCCW 9
17
— /RST 18
—  /SP2ND 19 o4 PAO P¢
—  /SP3RD 20 o5 /PAO
— /LPG 21 2 PBO
__JAST /PBO Pt Motor pulse
22 27 generator division
—  /ALMRST o3 14 PCO P¢ output
STOP o4 15 /PCO
+24V1 o5 5 SG
1 TRQ-M
oV 7~ /CDo 33 12 VTG-M j Analog monitor
— CD1 SG
+24V £ 34 2
— D2
/C 35
s [CD3 36 g;g;ector FG Frame ground for 1CN
— /CD4 shield
— /CD5
—  /cD6 TXD 1
—  [cD7 [TXD P¢ 2 | External position
indicator or other
-~ [CD8 serial interface
—  /cD9 P: device (the numbers
shown here are the
s> [CD10 connector terminal
— /cD11 <«-Terminal treatment numbers on the
3,4 | external position
;= [DRO indicator).
/DRl Connector
o PSO case
! RXD, /RXD, and FG are not
P connected to the external position
indicator. Also, terminal treatment is

not required. However, it is necessary
to shield FG, ground the indicator
itself, and provide power source.

Frame ground for 6CN shield o Connector
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3.4.1 Position Command Input Signals

I/O signals for the station number method are shown below. Refer to 3.2 Signals Common to All

Modes for details on signals not listed here.

3.4.1 Position Command Input Signals

These signals are contact data input signals that designate positioning station numbers.

— |nput /CD0 6CN-33 Station Number Command Data

— |nput /CD1 6CN-34 Station Number Command Data

— Input /CD2 6CN-35 Station Number Command Data

— |nput /CD3 6CN-36 Station Number Command Data

— Input /CD4 6CN-37 Station Number Command Data

— |Input /CD5 6CN-38 Station Number Command Data

— Input /CD6 6CN-39 Station Number Command Data

— Input /CD7 6CN-40 Station Number Command Data

— Input /CD8 6CN-41 Station Number Command Data

— Input /CD9 6CN-42 Station Number Command Data

— |Input /CD10 6CN-43 Station Number Command Data

— Input /CD11 6CN-44 Station Number Command Data

Binary or BCD can be selected for the position data code. Set position data code in the follow-

ing memory switch bit.

Cn-26 Bit 4 Position Data Code Factory Setting: 0

Setting Meaning

0 Binary

1 BCD (binary coded decimal)

Station number command data codes for each contact are shown in the following table.

Cn-26 | Data Code | /CDO | /CD1 | /CD2 | /CD3 | /CD4 | /CD5 | /CDé | /CD7 | /CD8 | /CD9 |/CD10 |/CD11
Bit 4

0 |Binary 1 2 4 8 16 32 64 128 (256|512 |1024 |2048
(0 to 4095)

1 |BCD 1 2 4 8 10 20 40 80 100 {200 |400 |800
(0 t0 999)
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3.4 Automatic Mode: Station Numbers

The command value will be the sum of the closed signal codes (low level) from CDO to CD11.

Example: When CDO0, CD5, and CD10 are closed:
The command value = 1 + 32 + 1024 = 1057 for binary data code.
The command value =1 + 20 + 400 = 421 for BCD data code.

Set the following memory switch bit to select absolute or incremental position command

mode.
Cn-26 Bit 3 Position Command Mode Factory Setting: 0
Setting Meaning
0 Absolute
1 Incremental

In absolute position command mode, the specified station number will be the positioning com-
mand. In incremental position command mode, the station number for the positioning com-

mand will be the station number where the machine is currently stopped = command value.

The diagram below shows the machine movement after the operation start signal AST is input
if the rotating direction select signal /DRO is closed (low level), /DR1 is open (high level), the
machine is currently stopped at station number 5, and the value for command data /CDO to /

CD11 is 3.

Absolute mode Moves to station number 3
(=--9)

Incremental mode Moves to station number 8
(=—)

Note: If the data code is in BCD, values for /CDO to /CD3, /CD4 to /CD7, and /CD8 to /CD11
cannot exceed 9, 90, or 900 respectively. Otherwise, a position error will occur.

3.4.2 Rotating Direction Select Input

Select the rotating direction in automatic operation mode for the station number method.

— Input /DRO 6CN-45 Rotating Direction Selection

— Input /DR1 6CN-46 Rotating Direction Selection
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3.4.3 Current Station Number Output and Station Number Read Selection Input

Combinations of these two signals give the following rotation directions in automatic opera-

tion mode.
/DRO Open Closed Open Closed
(High Level) (Low Level) (High Level) (Low Level)
/DR1 Open Open Closed Closed
Cn-26 Bit 3 (High Level) (High Level) (Low Level) (Low Level)

0 Absolute mode | Shortcut rotation Direction towards Direction towards Position error gener-
direction greater station smaller station ated for this setting.
number number
Example: Example:
1 Incremental Position error gener-
mode ated for this setting.

3.4.3 Current Station Number Output and Station Number Read
Selection Input

The current motor position can be output as a station number.

Station Number Read Selection

— |Input /PSO0 6CN-47

Station Number Read Selection

— Input /PS1 6CN-48

Current Position Data Output

— Input /PO 6CN-28

Current Position Data Output

— Input /P1 6CN-29

Current Position Data Output

— Input /P2 6CN-30

Current Position Data Output

— Input /P3 6CN-31

Current Position Data Output

— Input /P4 6CN-32

The current motor position by station number is read using current position data output signals
/POto /P4. As /PO to /P4 have only 5 bits, switch the digit by using station number read selection
signals /PSO and /PS1 and read the station numbers in order. The following table shows the
different codes for output signals /PO to /P4 change depending on the combinations of open
and closed settings for /PS0 and /PS1. The sum of the codes for signals /PO to /P4 that are closed
(low level) will be the station number of the current motor position.
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: Station Numbers

Input Signal /PSO Open Closed Open Closed
(High Level) (Low Level) (High Level) (Low Level)
Output Signal /PS1 Open Open Closed Closed
(High Level) (High Level) (Low Level) (Low Level)
Binary /PO 1 1 16 256
Cn-26Bit4 =0 /P1 2 2 32 512
/P2 4 4 64 1024
/P3 8 8 128 2048
/P4 16 Odd parity Odd parity Odd parity
BCD /PO 1 1 10 100
Cn-26Bit4 =1 /P1 2 2 20 200
/P2 4 4 40 400
/P3 8 8 80 800
/P4 10 Odd parity Odd parity Odd parity

Note: 1. When /PS0 and /PS1 are at high level, /P4 becomes a parity bit. For example, in BCD

notation, if the value for /PO to /P3 is 7when /PSOis at low level and /PS1 is at high level,
/P4 will be set at high level so that the total number of signals at low levels is odd (in this
example, 3: /PO = low, /P1 = low, /P2 = low, and /P3 = high).

/PSO T

pst T
/PO T

“q

P TITI

“o

/P2 !

4

p3 T

/P4 T

The number of
signals at low
level is odd (3).

2. When reading current data (station numbers) separately over several times, set the read
timing as follows:

Station number data

(/PO to /P4)

Selection signals
(/PS0, /PS1)

Data read

When using the station number method, set the following memory switch bit to output the left-
most digits of the current position station numbers (/P5 to /P8) to 6CN-6, -7, -8, and -9. In this

/COIN —|
4 ms (Max.) (undefined) (undefined)
(undefined) (stable) (stable) (stable)
t (2] t |2 ] t1 =
[ i€ » N [~ g

t1 28ms,t2 =2 0ms

case, alarm and error code output signals (/ALO to /AL3) cannot be used.

3-55




Advanced Use

3.4.4 Station Proximity Signal

Cn-33 Bit4 Station Number Output Expansion Factory Setting: 0

Setting Meaning

0 Outputs alarm and error codes (/ALO to /AL3) to 6CN-6 to 6CN-9.

1 Outputs leftmost digits of current position station numbers (/P5 to /P8) to 6CN-6 to 6CN-9.

The codes for signals /P5 to /P8 are shown in the following table.

Binary /PS 32
Cn-26 Bit4 =0 /P6 64
/P7 128
/P8 256
BCD /P5 20
Cn-26 Bit4 =1 /P6 40
/P7 80
/P8 100

Note: /PS5 to /P8 signal codes do not change according to /PSO and /PS1 signals.

3.4.4 Station Proximity Signal

When using the station number method, set the following memory switch bit to change POS2
(positioning proximity signal) to a station proximity signal.

Cn-33 Bit 4 Station Proximity Signal Factory Setting: 0

Setting Meaning

0 Sets /POS2 (6CN-5) as a positioning proximity signal.

1 Sets /POS2 (6CN-5) as a station proximity signal.

The output range for station proximity signals is set using the following parameter, the same
as for positioning proximity signals.

Cn-2B | Positioning Unit: Setting Range: Factory Setting:
Proximity Width Command Unit 0 to 3000 20

The differences between station proximity signals and positioning proximity signals is out-

lined in the following table.

Positioning Proximity Signal

e This signal is closed (at low level) when the current motor position is within the range of command
position + Cn-2B during automatic operation.

* This signal is always closed (at low level) until automatic operation starts.

* This signal is always closed (at low level) when the motor is OFF (servo OFF).




3.4 Automatic Mode: Station Numbers

Station Proximity Signal

e This signal is closed (at low level) when the current motor position is within the range of each sta-
tion position = Cn-2B.

* This signal is closed (at low level) even when the current position is a station position other than the
specified station position (such as station positions passed during operation).

* This signal is active even when the motor is OFF (servo OFF), for example, when the motor shaft is
moved by an external force.

3.4.5 Manual Operation Mode

If the station number method is specified for position referencing in automatic operation mode,

the motor will perform positioning and then stop at the nearest station position at which it can

stop at the specified deceleration rate when the manual operation signal (/MCCW, /MCW) is 3
open (at high level) during manual operation (fixed-point positioning). The motor may stop

at the station after the nearest station depending on the deceleration rate.

Refer to 3.8 Manual Mode for details.

3.4.6 Inputting Speed Command Data

When using station numbers, the factory setting for the speed command method is to select
from 4 speeds set in parameters through contact inputs. In this speed command method, feed
speeds are specified in the following four parameters and one of these is selected through the

contact inputs.

Cn-1F First Feed Speed | Unit: Setting Range: Factory Setting:
x1000 Command | 1 to 240000 500
Units/min.
Cn-20 Second Feed Unit: Setting Range: Factory Setting:
Speed x1000 Command | 1 to 240000 100
Units/min.
Cn-21 Third Feed Speed | Unit: Setting Range: Factory Setting:
x1000 Command | 1 to 240000 200
Units/min.
Cn-22 Forth Feed Speed | Unit: Setting Range: Factory Setting:
x1000 Command | 1 to 240000 300
Units/min.

This section describes how to wire and use contact input signals /SP2ND and /SP3RD. These
signals are used when selecting one of the four feed speeds outlined on the previous page.
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3.4.6 Inputting Speed Command Data

Turns ON at 500 Hz 25% duty and

24-\ power supply reads the contact.
—— 1kQ
+24V ?D_
+24V1 | CN6-25 x x
Neg!
x x {}" N
Photocoupler
8.2 kQ
Host controller LT q
3.3kQ S =4
0 O /SP2NDV CN6-19 + Photocoupler
8 2'_k|Q
33kell | & ¥3
— /SP3RDJ. CN6-20 B O
o} C 4 Photocoupler
3 mA

500 Hz 25% Duty

— Input /SP2ND 6CN-19

Speed Selection Code Input 1

— Input /SP3RD 6CN-20 |SiEECiStieilehieleeiyylotip:

The relationship between the contact status and the selected feed speed is shown in the follow-

ing table.

/SP2ND /SP3RD Specified Feed Speed
Open (high) Open (high) First Feed Speed (Cn-1F)
Close (low) Open (high) Second Feed Speed (Cn-20)
Open (high) Close (low) Third Feed Speed (Cn-21)
Close (low) Close (low) Forth Feed Speed (Cn-22)

If the speed command is set to select from 4 speeds set in parameters through contact inputs,

the feed speed can be changed while in manual operation mode.

Speed selection (15 speed) (2" speed) (39speed) X (4t speed)
i
/MCCW (MCW) ]| | ‘
P(qst ‘
{ (15! speed) (3%speed) i
Speed | (2" speed) i
} (4th speed) |
\
i
0 >




3.4 Automatic Mode: Station Numbers

Set the following memory switch bit to change the feed speed while in automatic operation

mode.
Cn-32 Bit 2 Speed Command Change during Factory Setting: 0
Automatic Operation
Setting Meaning
0 Does not change the feed speed during automatic operation.
1 Changes the feed speed during automatic operation.

When using the station number method, the feed speed in automatic and manual operation

modes can be set to set using the SPD serial command. Refer to 3.3 Feed Speed Setting in Auto-

matic and Manual Operation Modes for details on how to change the feed speed setting meth-

od.

When using the digital switch method, the operation of changing the set value interferes with

the strobe operation and may cause unexpected value inputs. Do not change the command

speed when using digital switches.
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3.5 Automatic Mode: Digital Switches

This section explains motor operation in automatic mode using digital switches (parameter Cn-27
set to 1.)

Wiring for 1CN and 6CN for the digital switch method is shown on the following page.
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SERVOPACK

SGDB-[JJAM

6CN

V1 TP
ov 0 1 a0 03 ov
+24V e AUTLT 2 28 24V
/MAN-LT
T e, "
POSH
ALO
o ! 6 33
e |, o
AL2
! ! Q8 35
AL3
o ! 9
16 +24 V
ZRN
! 13 17 ov
/MAN 14 18
ov /PULS
15 19
+24V —m——
20
21
- /MCW
! 16 22
- /MCCW
17 23
— /RST
/RS 18
— P2ND
/s 19
— P3RD
/SP3 20
= [LPG 21 8 Manual pulse
— JAST 4 generator or external
22 6 pulse generator (CC
o [ALMBST L o and /CC are not
STOP 7 connected if a
ooV 24 10 manual pulse
2 25 generator is used).
9
24
oV ov2 I 26 25
+24 V T [ERR 27 26
& gﬂeor:geﬁg:'s;vision
DS00
17 /Dsm 28 14 output
18 / Q 29 15
19 /bsS0z < 30 5
20 /DS03 b a1
o1 /DS04 b ap » TRQ-M
1 /DSt10 o 33 12 $VTGM j Analog monitor
5 /DSI11 b aa 5 SG
3 /DSI12 4 a5
4 PSS § 56 Connector FG Frame ground for
Digital Switch Unit, 5 /DSI14 b 57 1CN shield
etc. DSI15
6 ! ¢ 38 3CN ]
DSI1 TXD
7 /DS116 o 39 1 P¢ 2
8 /s ¢ 40 2 [TXD External position
9 /DSI20 & 3 RXD indicator or other
P! serial interface
10 /Dsi21 Q 42 4 /RXD : device (the numbers
1 /DSI22 b a3 6 & /RXD shown here are the
/DSI23 RT <« Terminal treatment connector terminal
12 ¢ 44 79 numbers on the
13 /DSI24 b a5 9 ov 34 | external position
14 /DSI25 b 46 Connector FG indicator).
case
15 /DSI26 b 47
DSI27
16 ! © 48 7CN
+24V2 b a9 ; &BAT
FG o Connector 20 BATO

Frame ground for 6CN shield

case
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3.5.1 Position Command Input Signals, Speed Command Input Signals, and Strobe Output Signals

The 1/0 signals for the digital switch method are outlined below. Refer to 3.2 Signals Common to
All Modes for details on signals not listed here.

3.5.1 Position Command Input Signals, Speed Command Input
Signals, and Strobe Output Signals

1/0 signals for reading target position and feed speed digital switches are outlined in the follow-
ing table.

Target position settings are in command units and feed speed settings are in X 1000 command

units/min.

— Input /DSI10 6CN-33 Digital Switch Position Data

— Input /DSI11 6CN-34 Digital Switch Position Data

— Input /DSI12 6CN-35 Digital Switch Position Data

— Input /DSI13 6CN-36 Digital Switch Position Data

— |nput /DSI14 6CN-37 Digital Switch Position Data

— Input /DSI15 6CN-38 Digital Switch Position Data

— Input /DSI16 6CN-39 Digital Switch Position Data

— |nput /DSI17 6CN-40 Digital Switch Position Data

— |nput /DSI20 6CN-41 Digital Switch Speed Data

— Input /DSI21 6CN-42 Digital Switch Speed Data

— Input /DSI22 6CN-43 Digital Switch Speed Data

— |nput /DSI23 6CN-44 Digital Switch Speed Data

— |nput /DSI24 6CN-45 Digital Switch Speed Data

— Input /DSI25 6CN-46 Digital Switch Speed Data

— Input /DSI26 6CN-47 Digital Switch Speed Data

— Input /DSI27 6CN-48 Digital Switch Speed Data
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3.5 Automatic Mode: Digital Switches

Output — /DSO0 6CN-28

Output — /DSO1 6CN-29

Output — /DSO2 6CN-30
Output — /DSO3 6CN-31
Output — /DSO4 6CN-32

Digital Switch Read Strobe Signal

Digital Switch Read Strobe Signal

Digital Switch Read Strobe Signal

Digital Switch Read Strobe Signal

Digital Switch Read Strobe Signal
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3.5.1 Position Command Input Signals, Speed Command Input Signals, and Strobe Output Signals

Each signal function is outlined below.

Signal Signal Effective Function
Name Group Logic
/DSI10 | Position Closed 1 109 102 104 100 Reads 2 digits (BCD) each of posi-
— command (low) digit digit digit digit tion and speed commands selected
/DS input 2 + in the data strobe output signals
/DSIlZ 4 _ ShOWn below.
/DSI13 8
/DSI14 1 10! 103 103 107
/DSILS 5 digit digit digit digit
/DSI16 4
/DSI17 8
/DSI20 | Speed Closed 1 100 102 104
command (low) digit | digit | digit
/DSI21 input 2
/DSI22 4
/DSI23 8
/DSI24 1 10! 103 103
/DSI25 N digit digit digit
/DSI26 4
/DSI27 8
/DSO0 | Strobe output | Closed Reads 2 digits each of position
(low) and speed commands for which
— the data strobe signal is closed (at
low level).
/DSO1
/DSO2
/DSO3
/DSO4

Strobe signals turn ON in order (/DSO0, /DSO1, /DSO2, /DSO3, /DS0O4, /DSOO, ...) and read
the digit written above the position where each of the signals in the table is closed (at low level).
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The factory setting for time width (digital switch read scan time) for one strobe signal to close
(set at low level) is 24 ms.

Set the following parameter to change the digital switch read scan time if position and speed
commands are specified using devices (such as PLCs) other than a special Digital Switch Unit.

Cn-38 Digital Switch Unit: ms Setting Range: Factory Setting:
Read Scan Time 12 to 2000 24

The SERVOPACK requires 24 ms to read data. Therefore, the Cn-38 setting must be equal to
24 ms plus the time required to send data from the device (such as PLC) that outputs position
and speed commands.

If the scan time has been changed, the SERVOPACK reads digital switch data during the last
24 ms of the scan time.

/DSO 0 —|

/DSO 1 —l—l
/DSO 2 |—|'\

/DSO 3 |—|7
/DSO 4 |—

/S| | | | || | |
24 ms
min.
Cn-38
setting

Example:

SERVOPACK | DSO - PC

CPU CPU

24 ms\ Data A/ 30 ms

A4

A

Cn-38 setting = 30 ms + 24 ms = 54 ms minimum.

When using the digital switch method, select BCD as the position data code in the following
memory switch bit.

Cn-26 Bit 4 Position Data Code Factory Setting: 0




Advanced Use

3.5.2 Speed Command

Setting Meaning

0 Binary

1 BCD (binary coded decimal)

Note: After changing scan time or position data code settings, output position and speed data
from the host controller and use the serial communications monitor command (MOND,
MONE) or Digital Operator monitor mode (Un-0d, Un-0E) to confirm that the SERVO-
PACK is reading the command data correctly. Be sure to do so before starting operation.

If operation is started while command data is not being read correctly, positioning will be incor-

rect, and the machine may be damaged or injuries may occur.

Refer to 4.4.2 Command Details for details on serial communications monitor commands and

5.1.11 Monitor Mode for details on the Digital Operator monitor mode.

Set the following memory switch bit to select the position command mode (absolute or incre-

mental.)
Cn-26 Bit 3 Position Command Mode Factory Setting: 0
Setting Meaning
0 Absolute
1 Incremental

When absolute position command mode is selected, positioning will be performed at the speci-
fied coordinates. The motor will rotate in the forward direction if the coordinate value of the
current position is smaller than the coordinate value of the command position. The motor will
rotate in the reverse direction if the coordinate value of the current position is greater than the

coordinate value of the command position.

When incremental position command mode is selected, positioning will be performed at the
current position coordinates + specified coordinates. If the command input sign is positive, the
motor will rotate in the forward direction. If it is negative, the motor will rotate in the reverse

direction.

3.5.2[Speed[Command

The factory setting for the speed command method when using digital switches is to set the
speed command using digital switches. Refer to 3.5.1 Position Command Input Signals, Speed
Command Input Signals, and Strobe Output Signals for details on how to set speed commands
using the digital switches.

When using the digital switch method, the feed speed in automatic and manual operation
modes can be set to select the speed from 4 speeds set in parameters through contact inputs or
to set the speed using the SPD serial command. Refer to 3.3 Feed Speed Setting in Automatic
and Manual Operation Modes for details on how to change the feed speed setting method.
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3.5 Automatic Mode: Digital Switches

3.5.3 Digital Switch Unit

The Yaskawa MCIF-D86 Digital Switch Unit internal connections and wiring for connections
to the SERVOPACK are shown in the following diagram.

Digital Switch Unit SERVOPACK

| /| ecN

o1\ /DSO4 ! 32
20] /DSO3 | 31
194 /DSO2, 30
18 .29
17X /psoo | 28

1. /DSI10 | 33
2 /DSI11 ;. 34
3L /DSHH2. 35
4% /DSI3 | __ 36
5L /DSl4, 37
6. /DSI15 - 38
71 psiie ] 39
82,9 /DSIH7 | 40

(Position command data)

ol osizo! 41
107 _/psi1 | 42

|
|

|

|

|

|

|

114 /DSI22 | 43 |
I

|

|

|

|

|

12, /DSI23 - 44
131 /DSi2al 45
141 /DSI25 | 46
15 /DSI26 ; 47

16? [DSlo7 T 48
(Feed speed command data) |
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3.5.4 Contact Input Unit

If only the speed command is to be input from the Digital Switch Unit, however, connect a
one-step Digital Switch Unit to the SERVOPACK as shown in the following diagram. In this
connection method, sign digit in the Digital Switch Unit will be ignored.

Digital Switch Unit SERVOPACK
T | l— |
| | || 6CN |
i 17| /oS00 |28 |
i 18 | /DSO1 | 29 !
! 19 | /bs02 | 30 !
! 20 | /Dso3 | 31 |
! 21 | /psoa | 32 !
: 1 : /DSI10 : 33 :
i 2 /osit . 34 i
i 3 | /pSi12 ;35 i
i 4 | /pSi3 | 36 i
i 5 | /DSit4 ;37 |
| 6 | /DSIH5 | 38 |
| 7 i /DSI16 | 39 |
| 8 | /DSI7 | 40 |
S S R 4

Refer to 6.6.18 Digital Switch Unit (MCIF-DU][]J) for details on the Digital Switch Unit.

3.5.4[]Contact[Input[Unit

An MCIF-R86 Contact Input Unit is required if Digital Switch Units other than the special Dig-
ital Switch Unit (MCIF-D86) are used or all digit numerals are output at independent contacts
without using strobe signals from PLC or some other device.

Command Input and Contact Input Unit wiring to the SERVOPACK is shown in the following

diagram.
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Position data

Speed data

102

10°

107

103

108

ey ¢ U—
looo0———uov--—— |
—oo0—— |
\—oo——---—-—

—oo0—— |
—oo0— |
—oo0— |
loo0———ouu-— |

—oo0— |
oo0———uo-w«— |
—oo0—— |
oo0——— |

—o 00— |
—oo0— |
oo0—— |
\'oo0———-— |

ey ¢ U—
—oo0— |
—oo0—— |
' ooo——+«——— |

ey ¢ U—
—oo0— |
—oo0— |
loo0———ouu-— |

+/- *I_o_

—oo0— |
oo0——— |
' ooo——«———— |
oo0——— |

CO0O0OO0O0OO0OO0OO0OO0O0OOO0OOOOOOOOOOOOOOOHOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO OO

w
o

0N OO OND =

WWWWWWMNNNODNODNNNNNND= = = = a2 a2 =
OB WON -2 00CONOODORARWOWN 000NN - O©

A DA DWW
g = O O © N

0N OO OND =

N oo PO MDD = = = = = = = = = =
O O NOOORWN 00 0O~NOOOOORAOWN OO

[

N

1CN

3CN
MCIF-R86

~
N

2CN
~

—/ r— - ———
i i SERVOPACK
] ]
] ]
r7[o /gSOo ol28"6CN
18lo /DS0, ol29
19|o [DSO: 0|30
20 |o /DSO3 ol31
21 |o /DS04 ola2
1lo /DSl1o ols3
2|o /DSl ol3a
3lo /DSli2 ol3s
1|lo /DSl3 ol3s
5|o /DSl14 ol37
6o /DSlis olss
7lo /DSlis ol39
8lo /DSli7 ols0
9lo /DSl20 olat
10|o /DSl21 ola2
1 |o /DSlez 0|43
12]o /DSl2s ol44
13]o /DSl24 ol4s
14 |0 [DStzs 0|46
15 o /DSl2s ola7
16 |o /DSl27 ol4s
~ T 0T A
] ]
] 1
] ]
] ]
) . - __
! .
| MCIF-R86 Connectors and Terminals
\ Connectors . . )
| and Terminals| 0-V Line 24-V Line | Unused Pins
5,10, 15, 20, 25, 30,
! 1N 35, 40, 45, 49, 50 4 46,48
| 2CN 5,10, 15, 20, 25, 30, 32 31,33
1 34
| 3CN - - 22,28,24,25
i 1TB N terminal P terminal -
1
]
1TB
P +24V
N 0(24V)
]
]
]
]
| * + when ON.

Refer to 6.6.19 Contact Input Unit (MCIF-R86) for details on the Contact Input Unit.
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3.6 Automatic Mode: Serial Communications

This section explains how to operate the motor using serial communications (parameter Cn-27 set

to 2) in automatic operation mode.

Refer to Chapter 4 Using Serial Communications for details on serial communications specifica-

tions and wiring.

Note: This section also explains operation using serial communications in other modes.
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3.6 Automatic Mode: Serial Communications

1CN, 3CN, and 6CN wiring for the serial communications method is shown in the following dia-

gram.
SGDB-[JJAM SERVOPACK
3CN
P: TXD a0 STP oV
/TXD 30 P-OT 24V
RXD 31 N-OT
Controller for serial P
communications : [RXD 35 24V
(RS-422) /RXD
RT
oV
T R j FG 4 Connector case
~
"~
-1 —\\::: +24V
3CN ov
) o
sGDBLICAM P}
(Nth axis)
3
P
X 4
6
7 <«Terminal treatment
9

Connector case

Terminal treatment
(termination) for the final axis
is recommended when
multiple axes are used (short
between 3CN-6 and 7).

Manual pulse
generator or external
pulse generator (CC
and /CC are not
connected if a
manual pulse
generator is used).

PULS
3
4 & [PULS P¢
6 SIGN
7 &ISIGN P:
10 ce Pt
9 /CC
24 PAO P:
25 /PAO
26 PBO P¢
27 /PBO
14 PCO p¢
15 /PCO
5 SG
1 TRQ-M
12 VTG-M
- SG
FG
Connector case
7CN
BAT

1
BAT
—zm
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3.6.1 Serial Commands

3.6.1 Serial Commands

This section explains the commands related to motor operation only. Refer to Chapter 4 Using

Serial Communications for information on other commands.

The commands for motor operation are listed below.

List of Commands for Motor Operation

Note: The commands for normal mode are shown above the dotted lines and the commands for
fixed-length mode are shown below the dotted line. A checksum must be added after a
command in fixed-length mode. Refer to 4.3 Using Fixed Length Mode for details on
fixed-length mode and 4.1.3 Baud Rate and Command Length Mode Settings for details
on normal and fixed-length modes.

Command Meaning

Top line: Normal
Bottom line: Fixed length

Operation |SVON Turns ON the motor.
Commands
SON
SVOFF Turns OFF the motor.
SOF
PON Turns ON pulse operation mode.
PON
POFF Turns OFF pulse operation mode.
POF
PCON Sets speed loop to proportional (P) control.
PCN
PCOFF Sets speed loop to proportional/integral (PI) control.
PCF
ZEROSET (%) nnnnnnnn Sets the machine zero point so that the current posi-

tion will be (+) nnnnnnnn.
ZST (%) nnnnnnnn

SET (%) nnnnnnnn Sets the work zero point shifted from the machine
zero point so that the current position will be (*)

SET (%) nnnnnnnn nnnnnnnn.

CLR Turn the offset 0, and then match the work zero point
with the machine zero point.

CLR

RES Performs the same operation as if manually turning
the control power supply OFF and then ON again.

RES
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Command

Top line: Normal
Bottom line: Fixed length

Meaning

Operation |ARES Resets the alarm.

Commands
ARS
FZU For manual adjustment of the U-phase current offset.
FZU
FzZv For manual adjustment of the V-phase current offset.
FZV

Move SPDnnnnnn Sets speed command value.

Commands
SPDnnnnnn
MOV( = ))nnnnnnnn Sets absolute position command value.
MOV(#)nnnnnnnn
MOVI(# )nnnnnnnn Sets incremental position command value.
MVI(#)nnnnnnnn
ST Starts automatic operation.
STR
POS( = )nnnnnnnn Moves to an absolute position of = nnnnnnnn to per-

form positioning at linear acceleration/deceleration

POS(#=)nnnnnnnn rate.

POSI( = )nnnnnnnn

POI( =+ )nnnnnnnn

Moves to an incremental position at = nnnnnnnn to
perform positioning at linear acceleration/decelera-
tion rate.

EXP( =+ )nnnnnnnn Rotates in the forward direction to perform position-
ing at command point + nnnnnnnn (external position-

EXP( =+ )nnnnnnnn ing).

EXN(#)nnnnnnnn Rotates in the reverse direction to perform position-
ing at command point + nnnnnnnn (external position-

EXN( = )nnnnnnnn ing).

JOGP Starts manual operation in forward direction.

JGP

JOGN Starts manual operation in reverse direction.

JGN

JOG( % )nnnnnn Starts operation at a constant speed of = nnnnnn.

JOG( = )nnnnnn
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3.6.1 Serial Commands

Command Meaning

Top line: Normal
Bottom line: Fixed length

Move ZRN Starts zero point return operation.

Commands
ZRN

SKIP Decelerates to stop.

SKP

HOLD Performs feed hold (holds residual data).

HLD

Communications Errors

Refer to the following table if a communications error occurs after a command is sent. Examine

the cause of the error and resend the command once the error has been cleared.

Yes: ERR OV only for too many digits.
No: No error.

Command ERR PN ERR OV ERR SN
Top line: Normal
Bottom line: Fixed length
Operation |SVON No No Output with RST
Commands ON, OL status
SON
SVOFF No No -
SOF
PON No No Motor not turned
ON.
PON
POFF No No Not in pulse
mode.
POF
PCON No No -
PCN
PCOFF No No -
PCF
ZEROSET (+) nnnnnnnn No Yes -
ZST (%) nnnnnnnn
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Command ERR PN ERR OV ERR SN

Top line: Normal

Bottom line: Fixed length
Operation |SET (*) nnnnnnnn No Yes
Commands

SET () nnnnnnnn

CLR No No

CLR

RES No No

RES

ARES No No

ARS

FZU No No

FZU

FZV No No

FZV
Move SPDnnnnnn No Speed limit ex-
Commands ceeded

SPDnnnnnn

MOV(#)nnnnnnnn No Yes

MOV(#)nnnnnnnn

MOVI( =)nnnnnnnn No Yes

MVI( % )nnnnnnnn

ST No No

STR

POS(#=)nnnnnnnn No Stored stroke

limit exceeded
POS(#=)nnnnnnnn
POSI( = )nnnnnnnn No Stored stroke
limit exceeded

POI( =+ )nnnnnnnn

EXP( =+ )nnnnnnnn No Yes

EXP( =+ )nnnnnnnn

EXN( = )nnnnnnnn No Yes

EXN( = )nnnnnnnn
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3.6.1 Serial Commands

Command ERR PN ERR OV ERR SN
Top line: Normal
Bottom line: Fixed length
Move JOGP No Speed limit ex-
Commands ceeded
JGP
JOGN No Speed limit ex-
ceeded
JGN
JOG( = )nnnnnn No Speed limit ex-
ceeded
JOG( = )nnnnnn
ZRN No Speed limit ex-
ceeded
ZRN
SKIP No No
SKP
HOLD No No
HLD
Causes of ERR SN Errors Marked with *
Move Motor Not | Machine |Command | Overtrave STOP Speed STP
Command ON Moving Exceeds | | Limitin Signal Limit Signal ON
. Stored |Command | Turned Exceeded
Top line: . -
Normal Strol_(e Direction OFF
Bottom line: Limit Turned
Fixed length OFF
ST Yes Yes Yes Yes Yes Yes No
STR
POS Yes Yes No Yes Yes Yes No
POS
POSI Yes Yes No Yes Yes Yes No
POI
EXP Yes Yes Yes Yes Yes Yes Yes
EXP
EXN Yes Yes Yes Yes Yes Yes Yes
EXN
JOGP Yes Yes Yes Yes Yes No No
JGP
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Move Motor Not | Machine |Command | Overtrave STOP Speed STP

Command ON Moving Exceeds | | Limitin Signal Limit Signal ON
Top line: Stored |Command | Turned |Exceeded
Normal Strol_(e Direction OFF
Bottom line: Limit Turned
Fixed length OFF
JOGN Yes Yes Yes Yes Yes No No
JGN
JOG Yes Yes Yes Yes Yes No No
JOG
ZRN Yes Yes *1 Yes Yes No *2
ZRN
Yes: Error

No: No error

* 1. When an incremental encoder is used, no error occurs at the first zero point return operation
after the control power supply is turned ON. Errors will occur thereafter.

* 2. Errorswill occur in zero point return mode only. No error occurs under other circumstances.
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3.6.1 Serial Commands

Each command is explained below.

Note: Commands in fixed length mode are indicated in parentheses. A checksum must be added
atthe end of acommand in fixed length mode. Refer to 4.3 Using Fixed Length Mode. Re-
fer to 4.1.3 Baud Rate and Command Length Mode Settings for details on normal and
fixed-length modes.

1. Commands for Basic Operation

Command

(): Fixed length

Function and Meaning

SVON
(SON)

SVOFF
(SOF)

SVON (SON) turns ON the motor (servo ON).
SVOFF (SOF) turns OFF the motor (servo OFF).

These two commands together perform the same operation as the servo ON signal
/S-ON (1CN-28).

In this case, the /S-ON mask bit (bit 0 of Cn-01) need not to be set.

SVON (SON) SVOFF (SOF)

A 4 A 4
Motor status (Motor OFF) (Motor ON) (Motor OFF)

PON
(PON)

POFF
(POF)

Turns ON or OFF pulse operation mode (positioning operation using external pulse
trains).

Pulse operation mode is entered for PON(PON) and canceled for POFF(POF).
These two commands together perform the same operation as the pulse operation

mode setting input /PULS (6CN-15).

PON ) POFF
v Pulse operation mode v

| L
Pulse train input

(1CN)

Speed

v

0 t

Refer to 3.9 Pulse Operation Mode.

PCON
(PCN)

PCOFF
(PCF)

Changes the SERVOPACK speed loop control mode between proportional/integral
(PI) control and proportional (P) control.

Proportional (P) control is switch to for PCON (PCN) and proportional/integral (PI)
control is switch to for PCOFF (PCF).

These two commands together perform the same operation as proportional opera-
tion setting input /P-CON (1CN-29).
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2. Move Commands

Command

(): Fixed length

Function and Meaning

SPDnnnnnn
(SPDnnnnnn)

nnnnnn = 1 to
240000

15000 mm/min.

The feed speed will change to the first feed speed (parameter Cn-1F) when control
power is turned ON or when the RES command is executed. The SPD command
sets this feed speed. The units for nnnnnn are X 1000 command units/min.

Example: For command unit = 0.01 mm and a speed command of 15m/min

= 1500000 command units/min
0.01 mm

= 1500 [ X 1000 command units/min]
Therefore, the command would be SPD1500.

When using serial communications, the feed speeds in automatic and manual
modes can be selected from three ways: Selected from 4 speeds set in parameters
through contact inputs, set with digital switches, and selected from speed table
through contact inputs. Refer to 3.3 Feed Speed Setting in Automatic and Manual
Operation Modes for details on how to change the feed speed setting method.
Note: The term “specified feed speed” in command explanations means the feed speed set in

this command or in the above feed speed setting. The SPD command is used as an exam-
ple of a feed speed setting method in the command explanations.
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3.6.1 Serial Commands

Command

(): Fixed length

Function and Meaning

MOV = nnnnnnnn
(MOV = nnnnnnnn)

nnnnnnnn = 0 to
99999999

(+ can be omitted)

command units.

mand mode).

The MOV command sets a position command data. The units for = nnnnnnnn are

The operation changes depending on the setting of bit 3 of Cn-26 (position com-

Memory Switch Setting | Position Command
Mode
Cn-26 Bit 3 0 Absolute
1 Incremental

Absolute Mode

Incremental Mode

(Data is an absolute value.)

(Data is an incremental value.)

Speed
SPDx
MOvy (Invalid) MOvz
ST ST ST

oo
=\

)

o

t

o -
< -4

T
I
L

z

Position
coordi-
nates

Speed

(%

t t
|
L

b+3y Position
coordi-
nates

In incremental mode, the motor will rotate forward for +nnnnnnnn command value
and rotate in reverse for -nnnnnnnn. The position command will be 0 when the
control power supply is turned ON or when the RES command is executed.
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Command

(): Fixed length

Function and Meaning

MOVI £ nnnnnnnn
(MVI £ nnnnnnnn)

nnnnnnnn = 0 to
99999999

(+ can be omitted)

The MOVI (MVI) command sets an incremental position that is valid when the
position command mode is set to absolute mode (when bit 3 of Cn-26 is set to 0).
The data is an incremental value.

Speed

A
SPDx
MOVIly  (Invalid) MOVly MOVIiz
ST ST ST ST
j" Lo |
: [} [} [}
\ [} [} [}
/) YAl v/ @
\ [} [} [}
| : [} [} R t

0o | | L
1 L L 1 » Position
c C+y C+2y C+2y+Z coordinates

Note: Do not use this command in incremental position command mode (when bit 3 of Cn-26
is set to 1). The SERVOPACK will not operate correctly.

ST
(STR)

The ST (STR) command starts automatic operation after commands have been
executed to set speed and position data.

This command is ignored during positioning.

Example: . Sets speed data.

. Sets position data.
Starts automatic operation.

2 [woven..n | :I Operates at previous
speed setting.

3 RES Returns to zero at speed
:I setin Cn-1F.

Note: 1. For multi-axis configurations, specify the axis

when sending the ST command to check op-
eration of a specific axis after changing param-
eters for that axis.
Ifthe RES commandissentto all axes orthe ST
command is sent without specifying an axis af-
ter tuning ON control power supply again, all
axes will perform operation of example 3
shown above.

2. Ifthe STOPsignal input (6CN-24) remains un-
connected, an ERR SN (command error) will
be generated when a move command is exe-
cuted, even if the ST command is sent.
When not using the STOP signal, set bit 0 of

Cn-33 to 1 to mask the STOP signal.
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3.6.1 Serial Commands

Command

(): Fixed length

Function and Meaning

POS =+ nnnnnnnn
(POS = nnnnnnnn)

POSI = nnnnnnnn
(POI = nnnnnnnn)

nnnnnnnn = 0 to
99999999

(+ can be omitted)

The POS or POSI (POI) command performs positioning in linear acceleration/de-
celeration mode. The first feed speed (Cn-1F) will be used.

For POS: Performs positioning to an absolute value of +nnnnnnnn.

For POSI: Performs positioning to an incremental value of *nnnnnnnn from the
current position.

Example:
Speed POS1000 POSLISOO
: 1 Incremental value
| Absolute value : (500)
| |
[} [}
[} [}
[} [}
[} [}
0 { | t >
| ! !
! ! : » Position
100 1000 1500

Note: These commands are not affected by the position command mode (bit 3 of Cn-26).

EXP = nnnnnnnn
(EXP =+ nnnnnnnn)

nnnnnnnn = 0 to
99999999

(+ can be omitted)

Cn-32 bit F must be set to 1 to use the EXP command. The EXP command starts
forward rotation for external positioning operation.

The EXP command is not valid if Cn-32 bit F is set to 0.

When this command is received, the motor will start forward rotation at the speed
specified in Cn-2F. When the STP signal goes from low to high, the motor will
move to the position of = nnnnnnnn command units at the speed specified in
Cn-30. If the sign of the movement amount is negative, the motor will decelerate to
a stop and then move in reverse to the specified position.

+nnnnnnnn command units
EXP COIN
Cn-2F
Speed

Cn-30

STP
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Command

(): Fixed length

Function and Meaning

EXN = nnnnnnnn
(EXN # nnnnnnnn)

nnnnnnnn = 0 to
99999999

(+ can be omitted)

Cn-32 bit F must be set to 1 to use the EXN command. The EXN command starts
reverse rotation for external positioning operation.

The EXN command is not valid if Cn-32 bit F is set to 0.

When this command is received, the motor will start reverse rotation at the speed
specified in Cn-2F. When the STP signal goes from low to high, the motor will
move to the position of = nnnnnnnn command units at the speed specified in
Cn-30. If the sign of the movement amount is positive, the motor will decelerate to
a stop and then move forward to the specified position.

+nnnnnnnn command units

Speed

/

Cn-30

Cn-2F

EXN COIN

STP

JOGP
(JGP)

JOGN
(JGN)

The JOGP (JGP) or JOGN (JGN) command starts constant-speed motor operation
at the feed speed specified in CN32 of Cn-18.

JOGP (JGP) is the forward command. JOGN (JGN) is the reverse command. The
SKIP (SKP) command is used to stop the motor.

Speed
4 SPDx SPDy
JOGP SKIP JOGN SKIP
| ! 4 L
[} [} [} [}
|---2- | :
[} [} [}
[} [} [}
[} [} [}
0 | 1 > 1
[}
[}
\—/
y _________________________

Note: When this command is used, there is no need to set manual operation mode.
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3.6.1 Serial Commands

Command

(): Fixed length

Function and Meaning

JOG = nnnnnn
(JOG = nnnnnn)

nnnnnn = 1 to
240000

(+ can be omitted)

The JOG command starts manual operation at a speed of = nnnnnn. The SKIP
(SKP) command is used to stop the motor.

Speed JOGXx SKIP
A v v
X 1 JOG—x
i v
J \ X
0 \ s
=X

Note: When this command is used, there is no need to set manual operation mode.

SKIP The SKIP (SKP) command stops operation at the specified deceleration rate (set in
(SKP) a parameter.)
SPDx MOVly
JOGP SKIP ST SKIP
Speed f v + v (No feed hold)
| | | |
! ! -y
: : \
i i \
| | \
: : Y t
0 >
Note: This command has no feed hold function.
HOLD If the HOLD command is sent during positioning using the ST command, the mo-
(HLD) tor will stop at the specified deceleration rate but the remaining movement will be

retained (feed hold function).

Note: There is no feed hold function if bit 1 of Cn-33 is set to 1.

SPDx
Speed MOVly
A ST HOLD ST

+ + + (y1+y2=y)
[} [} [}

[} [} [}

[} [} [}

[} [} [}

[} - - \\ :

1/ (y1) :\ \ v/v2)\

1 1 \ 1

1 \
0 ] T 1 > 1

[} — P

: ' Feedhold '
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Command Function and Meaning
(): Fixed length
ZRN The ZRN command starts one of the the machine zero point return operations
(ZRN) shown below.

Note: When this command is used, there is no need to set the machine zero point return mode.

* Mode I (bit 3 and bit 2 of Cn-29 both set to 0)
Mode 1 uses a 3-step deceleration method using the STP signal (used as a
deceleration limit switch) and phase-C pulse.

Final travel distance:
ZRN ~ Cn-2E Cn-31
COIN
Speed Cn-30 :
STP :
PC [] M

* Mode II (bit 3 and bit 2 of Cn-29 set to 0 and 1, respectively)

Mode II uses a 2-step deceleration method using the STP signal (used as a
stop limit switch).

Final travel distance:
Cn-31
COIN

Cn-2F

ZRN

Speed

STP

* Mode III (bit 3 and bit 2 of Cn-29 both set to 1)
Mode III uses a 3-step deceleration method with the STP signal as a decel-
eration limit switch and with a phase-C pulse.
The STP signal starts at the Close (L) level

Cn-2E Final travel distance:
Z.R N Cn-31
COIN
Speed Cn-30 :
STP :
PC 1 1

The STP signal starts at the Open (H) level

ZRN B Final travel distance:
: Cn-2E Cn-31
Speed
Cn-2E
STP ' '
PC [ N
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3.6.1 Serial Commands

Command Function and meaning
Note: The ZRN command is effective only when bit 0 of Cn-29 is set to 1.
Parameters and memory switch bits for machine zero point return are listed in the
following table.
Number Name Setting Range Unit
Cn-29 Bit 0 Machine zero point | 0: Not used
return 1: Used
Cn-29 Bit 2 Machine zero point |0 |Mode |1 [Mode |1 |Mode
- return mode 1 1 I
Cn-29 Bit 3 0 0 1
Cn-29 Bit 4 Machine zero point | 0: Forward rotation
return direction 1: Reverse rotation
Cn-2E Machine zero point |1 to 240000 X 1000
return feed speed command
: : units/min.
Cn-2F Machine zero point |1 to 240000
return approach
speed
Cn-30 Machine zero point | 1 to 240000
return creep speed
Cn-31 Machine zero point | Forward rotation: Command
return final travel 0 to +99999999 unit
distance :
Reverse rotation:
-99999999 to 0
Refer to 3.10 Machine Zero Point Return Mode.
ZEROSET + The ZEROSET command sets the machine zero point so that the current position is
nnnnnnnn +nnnnnnnn.
(ZST = nnnnnnnn)

The setting made by the ZEROSET command is made effective by executing the
RES command or cycling the control power supply.

Note: The current position is the value given by PUN == nnnnnnnn sent for the
MONF command.

SET = nnnnnnnn
(SET = nnnnnnnn)

The SET command sets a working zero point so that the current position is
+nnnnnnnn. The working zero point is a temporary zero point offset from the ma-
chine zero point.

The setting made by the SET command is effective as soon as the command is
executed..

The zero point set by the SET command will be initialized and the original zero point
will be set again when the CLR command or the RES command is executed or the
control power supply is cycled.

CLR Sets the zero point offset made by the SET command to 0, and then sets the zero
(CLR) point again as the machine zero point.

RES Performs the same operation as if manually turning the control power supply OFF
(RES) and then ON again.
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Command Function and meaning
ARES Clears the alarm and then resets the status of the machine to normal operation.
(ARS)
FZU For manual adjustment of the U-phase current offset.
(FZU) Example:
Command Response from SERVOPACK
FZU FZU = +nn
FZU = +nn Rewrites the U-phase current offset as the + nn. The plus sign, (+), can be omitted.
(FZU = +nn) Enabled on-line, so the execution of the [RES] command and the force resetting of
nn = +0 to 99 the control power supply are not necessary.
(Mark + can be
omitted.)
FZvV For manual adjustment of the V-phase current offset.
(FZV) Example:
Command Response from SERVOPACK
FZV FZV = +nn
FZV = +nn Rewrites V-phase current offset as the + nn. The plus sign, (+), can be omitted. En-
(FZV = +nn) abled on-line, so the execution of the [RES] command and force resetting of the con-
nn = +0 to 99 trol power supply are not necessary.
(Mark + can be
omitted.)
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3.7 Automatic Mode: Command Table

This section explains how to operate the motor in automatic mode using the command table (pa-
rameter Cn-27 set to 4).

The command table method can be used to write a maximum of 512 positions to a position table
and a maximum of 512 speeds to a speed table to SERVOPACK memory beforehand, and then
perform positioning to table positions specified using contact commands. The feed speed will
normally be the speed set in the speed table with the same number as the position selected in the
position table.

Position and speed table data is set using serial communications or the Digital Operator. Refer
to Chapter 4 Using Serial Communications or Chapter 5 Using the Digital Operator for the set-
ting methods.

The following diagram shows 1CN and 6CN wiring for using command tables.
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SERVOPACK
SGDB-[JJAM
6CN
ov Val 1 30 0—S1P - ov
AUT-LT VON —
+24V oh /MAN - 2 28 /SVO o—¢ +24V
oy /MAN- 3 30 P-OT e
POS1 -
oy /POS 4 31 o N-OT e
oy [POS2 5 a9 &LP-CON
o 1AL0 6 a3 o LP-CL
- JAL1 b7 34 & IN-CL
AL2
ey / bg a5 +24V
AL
Uy /AL °9
16 /BK+ o 24V
oV ov2 06 17 /BK- ov
ERR
+24V o /PO o7 18 6 [TGON+
Lo/ b o8 19 &—[TGON-
‘“ /P1 b 29 00 /S-RDY+ o
- /P2 J o1 /S-RDY-
L o 31 20 ALt o
P4 -
oy / a2 03 ALM
/ZRN 13 -
IMAN 3o FPUS o Manual pulse
oV 14 /PULS Py generator or
/PULS 15 4 SIGN external pulse
424V —mM8 6 x generator (CC and
7 &_ISIGN Py /CC are not
cc connected if a
. /MCW 10 Y manual pulse
16 /cC Py generator is used).
—  /Mccw 9
17
— [RST 18
—  [SP2ND 19 o4 &_PAO -
—  /SP3RD 2 o5 & [PAO v
— [LPG o1 26 &_FBO -
s+ 1AST 22 27 o{PBO ! Motor pulse
—  /ALMRST PCO generator division
sTop 23 14 Pco P : output
24 15
+24 V1 25 5 6 SG
11 6_TRQ-M
oV s [CD0 33 12 6 VIGM j Analog monitor
+24V s~ /CD1 2 » & SG
— [CD2 a5
s~ 1CDb3 Connector case Frame ground for
— /CD4 1CN shield
— /CD5
—  /cDé . 1
Pl 2
s [CD7 v External position
— /cD8 indicator or other
Pc serial interface
— [PSO device (the numbers
_ /Pst shown here are the
=Terminal treatment connector terminal
numbers on the
3,4 | external position
indicator).
RXD, /RXD, and FG are not
connected to the external position
+04V2 indicator. Also, terminal treatment is
not required. However, it is necessary
FG

to shield FG, ground the indicator

Q Connector case . .
itself, and provide power source.

Frame ground for 6CN shield
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3.7.1 Data Number Input Signals

The I/O signals used with a command table are outlined below. Refer to 3.2 Signals Common to

All Modes for details on signals not listed here.

3.7.1 Data Number Input Signals

The contact data input signals that specify the data numbers in the position and speed tables

are listed below.

— Input /CDO Data Number Command Input

— |nput /CD1 Data Number Command Input

— |nput /CD2 Data Number Command Input

— Input /CD3 Data Number Command Input

— Input /CD4 Data Number Command Input

— |nput /CD5 Data Number Command Input

— |nput /CD6 Data Number Command Input

— Input /CD7 Data Number Command Input

— Input /CD8 Data Number Command Input

Set the position data code to binary using the following memory switch bit.

Cn-26 Bit 4 Position Data Code

Factory Setting: 0

Setting Meaning

0 Binary

1 BCD (binary coded decimal)

Set this bit to 0 when using the command table. The SERVOPACK will not operate normally

if this bit is set to 1.

The following table shows the command data codes for each contact.

Input Signal /CDO |/CD1 |/CD2

/CD3

/CD4

/CD5 |/CD6 |/CD7 |/CDS8

Data Code 1 2 4

8

16

32 64 128 256

The number selected in the table will be the sum of the signal codes for the closed contacts (at

low level) from CDO to CDS.

Example: If CD0, CD5, and CDS are closed, the number selected in the table = 1 + 32 + 256

=2809.
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Select the position command mode (absolute or incremental) using the following memory

switch bit.
Cn-26 Bit 3 Position Command Mode Factory Setting: 0
Setting Meaning
0 Absolute
1 Incremental

In absolute position command mode, positioning will be performed to the position specified
in the table. In incremental position command mode, positioning will be performed to the posi-

tion of the current stop position + position specified in the table.

3.7.2 Zone Signal Outputs

A 511-point zone signal boundary position table is written to the SERVOPACK memory and

zone data for the current motor position is output.

Data for the zone signal boundary position table can be set using serial communications or the
Digital Operator. Refer to 4 Using Serial Communications or Chapter 5 Using the Digital Op-
erator for the setting methods.

Set the following memory switch bit to use zone signals.

Cn-33 BitA Zone Signal Factory Setting: 0

Setting Meaning

0 Does not use zone signal.

1 Uses zone signal.

— |nput /PS0 6CN-47 Zone Signal Read Selection

— Input /PS1 6CN-48 Zone Signal Read Selection

Output — /PO 6CN-28 Zone Signal Data Output

Output — /P1 6CN-29 Zone Signal Data Output

Output — /P2 6CN-30 Zone Signal Data Output

Output — /P3 6CN-31 Zone Signal Data Output

Output — /P4 6CN-32 Zone Signal Data Output
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3.7.2 Zone Signal Outputs

Zone data for the current motor position is read using zone signal data outputs (/PO to /P4).
Because /PO to /P4 have only 5 bits, switch the digit by using zone data read selection signals
/PS0 and /PS1 and read the zone data in order. The following table shows the different codes
for output signals /PO to /P4 depending on the combinations of open and closed settings for /PS0O
and /PS1. The sum of the codes for signals /PO to /P4 that are closed (at low level) will be the

zone data of the current position.

Input Signal /PSO Open Closed Open Closed
High Level Low Level High Level Low Level
Output Signal (Hig ) ( ) (Hig ) ( )
/PS1 Open Open Closed Closed
(High Level) (High Level) (Low Level) (Low Level)
Binary Setting |/P0 1 1 16 256
Cn-26 /P1 2 2 32 512
Bit4=0
/P2 4 4 64 1024
/P3 8 8 128 2048
/P4 16 Odd parity Odd parity Odd parity
BCD Setting /PO 1 1 10 100
Cn-26 /P1 2 2 20 200
Bit4 =1
/P2 4 4 40 400
/P3 8 8 80 800
/P4 10 Odd parity Odd parity Odd parity

Note: 1. When /PS0 and /PS1 are at high level, /P4 becomes a parity bit. For example, in BCD
notation, if the value for /PO to /P3is 7 when /PSOis at low level and /PS1 is at high level,
/P4 will be set at high level so that the total number of signals at low levels is odd (in this
example, 3: /PO = low, /P1 = low, /P2 = low, and /P3 = high).

/PSO T

PS1 T
T g

/PO !

by —o=5 o
f ity The number of

P2 T i signals at low
/p3 TTT level is odd (3).

/P4 T



3.7 Automatic Mode: Command Table

2. When reading zone data separately over several reads, set the read timing as follows:

/COIN —]

4 ms (Max.) (unstable) (unstable)
Zone data (unstable) X} (stable) (stable) (stable)
(/PO to /P4)
Selection signal
(/PS0 and /PS1) t1 | 2 t1 L2 1

I: 1 > =1 i

Data read —I I—f

t1 =28ms, 12 =2 Oms

When using the command table, set the following memory switch bit to output digits /P5 to
/P8 of the zone signal data outputs to 6CN-6, -7, -8, and -9. In this case, alarm and error code
outputs (/ALO to /AL3) cannot be used.

Cn-33 Bit 5 Station Number Output Expansion Factory Setting: 0

Setting Meaning

0 Outputs alarm and error codes (/ALO to /AL3) to 6CN-6 to 6CN-9.

1 Outputs digits /P5 to /P8 of current position station numbers to 6CN-6 to 6CN-9.

The codes for signals /P5 to /P8 are shown in the following table.

Binary Setting /PS 32
Cn-26 Bit4 =0 /P6 64
/P7 128
/P8 256
BCD Setting /P5 20
Cn-26 Bit4 =1 /P6 40
/P7 80
/P8 100

Note: 1. /P5 to /P8 signal codes do not change according to /PS0 and /PS1 signals.
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3.7.3 Speed Command Input

2. Zonesignals are output as codes as shown in the following diagram when /PS0 and /PS1
are at low level. Unless the motor is stopped, data may not be read correctly due to code
output.

Ao I ey I o I N e I
P S 1

/P2 us |
/P3 SQ
P4 SQ

< | | | (| [ | | .

(
ST Ty 1T T 1T 1T 17
BTO1 BT02 BTO3 ~ BT04  BT27 BT28 BT29 BT30 BT31

Motor position

3. Upto 40 msisrequired from when the motor position boundary is passed until the zone
signal is changed.

4. The zone signal boundary positions in the table must be arranged as shown in the above
diagram. Even if there are less than 511 boundary positions to be set, be sure to arrange
the boundary positions in order from BT01 to BT511. BTn setting value = BTn+1.

Example: When using only BT01 to BT20, set BT21 = BT22 = ... = BT511 = +99999999.

3.7.3 Speed Command Input

When using the command table method, the factory setting for the speed command method
is to select from the speed table through contact inputs. In this method, a table containing up
to 512 pairs of positions and speeds will be set, and the motor will be operated using the position
command from the position table location selected by table command data /CDO to /CDS as
well as the speed command from the speed at the location selected in the table.

Speed table data is set using serial communications or the Digital Operator. Refer to Chapter
4 Using Serial Communications or Chapter 5 Using the Digital Operator for the setting meth-
ods.

When using the command table method, the feed speed in automatic and manual operation
modes can be set to be selected from 4 speeds set in parameters thorough contact inputs or to
be set in the SPD serial command. Refer to 3.3 Feed Speed Setting in Automatic and Manual
Operation Modes for details on how to change the feed speed setting method.
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3.8[|[Manual[Mode

This section explains motor operation in manual operation mode using I/O signals.

In manual operation mode, the motor is operated at the specified speed only while manual opera-
tion signals /MCCW or /MCW are active.

To select manual operation mode, activate the manual operation mode selection input signal
/MAN. Refer to 3.2.4 Operation Mode Selection.

Start and stop manual operation mode using the following input signals.

— Input /MCCW 6CN-13 Manual Forward Rotation Command

— Input /MCW 6CN-14 Manual Reverse Rotation Command

The factory-set feed speed setting method for manual operation differs according to the position
command method in automatic mode (set at parameter Cn-27) as shown in the following table. Re-
fer to information on the individual operating methods for automatic mode for details on feed speed
setting methods.

Cn-27 | Position Command Method in Feed Speed Setting Method
Setting Automatic Mode
0 Station numbers Select from 4 speeds set in parameter through con-
tact input.
1 Digital switches Set with digital switches.
2 Serial communications Set in SPD serial command.
4 Command table Select from speed table through contact input.

Refer to 3.3 Feed Speed Setting in Automatic and Manual Operation Modes for details on how to
change the feed speed setting method in manual operation mode.

Refer to 3.1.6 Setting the Acceleration/Deceleration Type and Rate for details on acceleration/de-
celeration types and speeds in manual operation mode.
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3.9 Pulse Operation Mode

This section explains motor operation in pulse operation mode.
In pulse operation mode, the motor is operated in accordance with input command pulses.

Activate the pulse operation mode selection input signal /PULS to select the pulse operation mode.
Refer to 3.2.4 Operation Mode Selection.

Note: 1. Pulse operation mode and line pulse generators cannot be used at the same time.

2. During pulse operation mode, designation of the speed limit and the acceleration/
deceleration type is made unavailable.

B Commands Using Pulse Inputs

Move commands can be given using pulse inputs.

Only line driver output can be wired.

SGDB SERVOPACK

PULS Photch)Lijer

1CN-3
Command pulse input { PULS IP 1CN.4D_‘I‘_|:1._+1 :
SIGN

1CN-6 -
Command sign input { /SIGN IP 1cN.7Dm'

1 :P: Indicates twisted-pair cables.

Wiring Example
Applicable Line Driver:

SN75174 or MC3487 manufactured by TI or equivalent

Host controller SGDB SERVOPACK
Line driver puLS |1cn-a 1500 Photocoupler
P I T
+ /PULS |1CN-4 heee

__L\& SIGN_11CN-6 .
IP /SIGN_}1ON-7 ; hﬂ

Y
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Command Pulse Form Selection

Select the command pulse form using the following memory switch.

Command Pulse Input

— Input PULS 1CN-3

Command Pulse Input

— Input /PULS 1CN-4

Command Sign Input

— Input SIGN 1CN-6

Command Sign Input

— Input /SIGN 1CN-7

The motor only rotates at an angle proportional to the input pulse.

Cn-02 Bit 3 Command Pulse Form Selection Factory Setting: 0
Cn-02 Bit 4 Command Pulse Form Selection Factory Setting: 0
Cn-02 Bit 5 Command Pulse Form Selection Factory Setting: 0

Set the command pulse form for externally input command pulses.
Set in accordance with host controller specifications.

The input pulse logic can be set in bit D of Cn-02 and this should be set at the same time.

Note: 1. One pulse command input is equivalent to motor travel distance of one command unit.
Refer to 3.1.5 Electronic Gear for information on command units. (P pulses — P com-
mand units)

2. The feed speed is specified as pulse frequency. (f (pps) —> f X 60 command units/min)
3. In pulse operation mode, speed selection signals /SP2ND (6CN-19) and /SP3RD
(6CN-20) are used to set the input pulse multiplication.

SP2ND SP3RD Pulse Multiplication
Open (high) Open (high) X1
Closed (low) Open (high) x 10
Open (high) Closed (low) X100
Closed (low) Closed (low) x1




Advanced Use

Cn-02 Input Pulse | Command | Motor Forward Run Motor Reverse Run
Multiplica- | Pulse Form Command Command
Bit D Bit5 Bit 4 Bit 3 tion
0 0 0 0 - Sign + pulse
. . PULS [ | PULS nni
(Positive train (1CN-3) (1CN-3)
logic setting) SIGN | sen T npe
(1CN-6) (1CN-6)
0 1 0 x1 Two-phase — o — e
pulse train PUS /™ ™ (F;Léﬁa) N
0 1 1 X2 with 90° (1oN-9)
sien I LT LT sish LT TL
phase (1CN-6) (1CN-6)
1 0 0 X4 difference
0 0 1 - CW pulse + |PuLs I K PULS 1.0
CCW pulse (1CN-3) (1CN-3)
SIGN 1) SIGN uLw
(1CN-6) (1CN-6)
1 . 0 0 0 - Sign + pulse PULS PULS U
(Negative train (1CN-3) e (1CN-3)
logic setting) sen Lt lsen ] e
(1CN-6) (1CN-6)
0 1 0 x1 Two-phase — e a2
! pt . PULS PUS T
pulse rfilns aone — LI (1CN-3)
0 1 1 X2 with 90 sen  LILT L | sen T LITLIT
phase (1CN-6) (1CN-6)
1 0 0 X4 difference
0 0 1 - CW pulse + |PuLs PULS
CCW pulse (1CN-3) ] “H” (1CN-3)
SIGN — |\ U |SIGN o
(1CN-6) (1CN-6)

Input Pulse Multiply Function

When the command pulse form is two-phase pulse

train with 90° phase difference, the input pulse mul-

tiply function can be used.

3-98

Number of
motor move
pulses

[~ N ]

X4

X2

RERRRI X1
Input command pulse

(1CN-3)
SIGN [

(1CN-6)




3.9 Pulse Operation Mode

Servo ON l ON I
i Release ' t < 30 ms
Baseblock _—*H—1 Y 2 1< loms
; (When parameter
1CN-6 i Cn-12is set to 0)
Sign + pulse [ L H t3 2 30 ms
train 1ona— Uy nyuure
H
; L1 [T T 1L #it=ams
PA .

PG pulse [ L
PB—————*——j [ T A N |—~—————
—r e 15

ON

Note: Theintervalfromthe time the servo ON signal is turned ON untila command pulse is input
must be at least 30 ms. Otherwise, the command pulse may not be input.

Figure 3.1 Example of I/O Signal Generation Timing

Table 3.1 Allowable Voltage Level and Timing for Command Pulse Input

Command Pulse
Signal Form

Electrical Specifications

Remarks

Sign + pulse train input
(SIGN + PULS signal)

Maximum command

t

~

AVAN

The signs for each com-
mand pulse are as follows:
: High level

Maximum command
frequency

X 1 multiplier: 450 kpps
X 2 multiplier: 400 kpps
X 4 multiplier: 200 kpps

©

Phase B is 90°
forward from phase A.

1 12500 us
%xwogso%

" Phase B is 90°

behind phase A.

TZ 11us

: Low level
frequency: 450 kpps - 73; ©: Low leve
& command & command

t1. 12201 s rZ11us

13, 17201 us

t4, ts, t6 > 3 us
Two-phase pulse train with v 1 Phase A Parameter Cn-02 (bits 3, 4
90° phase difference Phase B and 5) is used to switch the
(phase A + phase B) PuLs input pulse multiplier

mode.

CCW pulse + CW pulse

Maximum command
frequency: 450 kpps

t1

CCW pulse

T CW pulse
PULS —,

SIGN

& command

{t3
© command

t1, 12501 us
t3 >3 us

r zlilus

%x 100 < 50%
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3.10 Machine Zero Point Return Mode

This section explains how to operate the motor in machine zero point return mode.

In machine zero point return mode, positioning is performed using the machine zero point return
limit switch to determine the machine zero point of the machine. This mode is mainly used immedi-

ately after the power is turned ON when using an incremental encoder.

To select machine zero point return mode, activate the machine zero point return mode selection
signal /ZRN. Refer to 3.2.4 Operation Mode Selection.

Set the following parameters to use machine zero point return mode.

Cn-29 Bit 0 Machine Zero Point Return Mode Factory Setting: 0
Setting Meaning
0 Do not use machine zero point return mode.
1 Use machine zero point return mode.
Cn-29 Bit 2 Machine Zero Point Return Mode Factory Setting: 1
Selection
Cn-29 Bit 3 Machine Zero Point Return Mode Factory Setting: 0
Selection
Setting Meaning
Bit 3 Bit 2
0 0 Mode I
0 1 Mode II
1 1 Mode III

Cn-29 Bit 4 Machine Zero Point Return Direction Factory Setting: 0

Setting Meaning
0 Forward
1 Reverse
Cn-2E Machine Zero Unit: Setting Range: Factory Setting:
Point Return Feed | x1000 Command |1 to 240000 200
Speed Units/min
Cn-2F Machine Zero Unit: Setting Range: Factory Setting:
Point Return x1000 Command | 1 to 240000 100
Approach Speed | Units/min

3-100




3.10 Machine Zero Point Return Mode

Cn-30 Machine Zero Unit: Setting Range: Factory Setting:
Point Return x1000 Command | 1 to 240000 50
Creep Speed Units/min

Cn-31 Machine Zero Unit: Setting Range: Factory Setting:
Point Return Final | Command Units -99999999 to 8192
Travel Distance +99999999

3.10.1 Machine Zero Point Return Mode | (Bits 2 and 3 of Cn-29 Set to 0)

Machine Zero point return mode I is a 3-step deceleration method using the STP signal (as a
deceleration limit switch) and phase-C pulse. When the STP signal status changes from closed
(low level) to open (high level), the load will decelerate from the machine zero point return
feed speed (set in Cn-2E) to the machine zero point return approach speed (set in Cn-2F). The

load will then pass the machine zero point limit switch and once the STP signal changes from

open (high level) to closed (low level), and the load will reach the machine zero point return
creep speed (set in Cn-30) at the initial phase-C pulse. The load will then move the machine
zero point return final travel distance from the point of the phase-C pulse, and stop.

/ZRN —] —
JAST T
/POS1 —

C-2E

4 AN Cn-2F ;
Speed ‘ : ? Cn-30 :
STP |—| Final travel distance Cn-31
PC m m

If the STP signal is open (high level) when the machine zero point return operation is started,

the machine zero point return will be started at the machine zero point return approach speed

(Cn-2F).
/ZRN — —
JAST o
/POSH1 '
: Cn-2F i
Speed : / % Cn-30
5 Y Final travel distance Cn-31
STP | '
PC 1 1
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3.10.3 Machine Zero Point Return Mode Il (Bits 2 and 3 of Cn-29 Set to 1)

3.10.2 Machine Zero Point Return Mode Il (Bits 2 and 3 of Cn-29 Set to 1

and 0 Respectively)

Machine zero point return mode II is a 2-step deceleration method that uses the STP signal as
a stop limit switch. When the STP signal changes from closed (low level) to open (high level),
the load travel speed will change from the machine zero point return approach speed (set in
Cn-2F) to the machine zero point return creep speed (set in Cn-30). The load will travel the

machine zero point return final travel distance (set in Cn-31) and stop.

If the STP signal is open (high level) at the start of the machine zero point return operation a

position error will occur.

/ZRN — ——

/AST .

/POST — -
Cn-2F

Speed / Cn-30

inal travel distance Cn-31

STP T

3.10.3 Machine Zero Point Return Mode lll (Bits 2 and 3 of Cn-29 Set to 1)

Machine zero point return mode III is a 3-step deceleration method that uses the STP signal

as a deceleration limit switch and phase-C pulse.

If the STP signal is open (at high level) at the start of the machine zero point return operation,
the load will decelerate from the machine zero point return feed speed (set in Cn-2E) to the
machine zero point return approach speed (set in Cn-2F). When the STP signal changes from
open (at high level) to closed (low level), the load will decelerate to the machine zero point
return creep speed (set in Cn-30) at the initial phase-C pulse, and move the machine zero point
return final travel distance (set in Cn-31) from the point of the phase-C pulse, and stop.

/ZRN —
/AST L]
/POST —

Cn-2E

4 N\ Cn-2F :
Speed ; : Cn-30

: : @ Final travel distance Cn-31

STP | :
PC [ [

When the STP signal is closed (at low level) at the start of the machine zero point return opera-
tion, the motor will rotate in the opposite direction to the machine zero point return direction
(set in bit 4 of Cn-29) at machine zero point return feed speed (set in Cn-2E). When the STP

signal is open (at high level), the motor will decelerate to a stop, and restart rotation in the ma-
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3.10 Machine Zero Point Return Mode

chine zero point return direction at the machine zero point return feed speed (set in Cn-2E).
When the signal changes from open (high level) to closed (low level), the load will decelerate
to the machine zero point return approach speed (set in Cn-2F), reach the machine zero point
return creep speed (set in Cn-30) at the initial phase-C pulse, move the machine zero point re-
turn final travel distance from the point of the phase-C pulse (Cn-31), and stop.

JZRN — —
J/AST : |_|
/POST —

: Cn-2E :

Speed
Final travel distance Cn-31
Cn-2E
STP ' ' '
PC [ 1

Note: The above diagram shows an example for the following settings:
¢ Bits B and C of Cn-33 set to 0 (AST signal logic)
¢ Bit 4 of Cn-29 set to 0 (direction of machine zero point return)

¢ Parameter Cn-31 = 0 (machine zero point return final travel distance)
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3.11 Encoder Outputs

Encoder output signals divided inside the SERVOPACK can be output externally. These signals
can be used to form a position control loop in the host controller.

This output is
explained here.

Host

SGML] Servomotor SGDB SERVOPACK controller

encoder

2CN 1ICN|. - = .

Phase A
Phase B Frequency
<PG§ Phase G dividing
ase circuit

The output circuit is for line driver output. Connect each signal line according to the following cir-

cuit diagram.

SGDB SERVOPACK Host controller
] Line receiver
. PA s
Phase A 1024 = + \ R 2 S Phase A
1CN-ZSI /PAO ip': I lj 1
1CN-26 5 E
Phase B P8O Y B £ —5———> Phase B
1CN-27 /PBO ; ipi I B 7
1CN-14 P 10
Phase C PO a !+ Phase C
1CN-1SI /PCO ! ipi I [:] 9
Vo gl C s
H H i Choke coil
! ! ov bS5V W5V
1 | +
i ' < 1 ov
L Smoothing
capacitor
{P: Represents twisted-pair cables Line receiver used: SN75175 manufactured by Texas
Instruments Inc. or MC3486 (or
equivalent)

R (termination resistor): 22010 470 Q
C (decoupling capacitor): 0.1 uF

€ Divided (or dividing)

“Dividing” means converting an input pulse train from the encoder mounted on the motor according to the preset
pulse density and outputting the converted pulse. The unit is pulses per revolution.
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3.11 Encoder Outputs

Output Signals

Output signals are described below.

Output — PAO 1CN-24 Encoder Output Phase-A

Output — /PAO 1CN-25 Encoder Output Phase-A

Output — PBO 1CN-26 Encoder Output Phase-B

Output — /PBO 1CN-27 Encoder Output Phase-B

Output — PCO 1CN-14 Encoder Output Phase-C

Output — /PCO 1CN-15 Encoder Output Phase-C

Output — SG 1CN-5 Signal Ground

Output — FG Connector Case QRicWRceliile

SG: Connect to 0 V of the host controller.
FG: Connect to the shielded wire of the cable.

Divided encoder signals are output.

Output Phase Form

* Incremental Encoder

Forward rotation "H“ 90’ Reverse rotation ->H<- 90°

PraseA | [ PraseA ] [ [~

Prase T[T [ Prase® [ 1T

Phase C _—J—L“‘"‘" ¢ Phase C —“—“H‘—' .
——————— ———

¢ Absolute Encoder

Forward rotation -bHd- 90° Reverse rotation ‘>H<' 90°

Phase A | Phase A

Phase B ] | Phase B l I |

Phase C —,__I— Phase C ___’_—l_
—_— et _— et

Setting the Pulse Dividing Ratio

Set the pulse dividing ratio in the following parameter.

Cn-0A |PG Unit: Setting Range: Factory Setting:
Dividing Ratio Setting | P/R 16 to 32768 8192
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Sets the number of output pulses for PG output signals (PAO, /PAO, PBO and /PBO).

Pulses from motor encoder (PG) are divided by the preset number of pulses before being out-

put.

SGM[] Servomotor

encoder

Phase A
Phase B

Output terminals:
PAO (1CN-24)
/PAO (1CN-25)
PBO (1CN-26)
/PBO (1CN-27)

SGDB SERVOPACK

Frequency Phase A
dividing m‘ Output

The number of output pulses per revolution is set in this parameter. Set this value according

to the command unit of the machine or controller to be used.

The setting range varies according to the encoder used.

Setting Example:

Preset value: 16

1 revolution

Motor Number of Encoder Pulses per Revolution Setting Range
Encoder
Specifications
2 Incremental encoder: 8192 pulses per revolution 16 to 8192
3 Incremental encoder: 2048 pulses per revolution 16 to 2048
6 Incremental encoder: 4096 pulses per revolution 16 to 4096
w Absolute encoder: 1024 pulses per revolution 16 to 1024
S Absolute encoder: 8192 pulses per revolution 16 to 8192

After changing the parameter setting, always turn the power OFF, then ON.

The pulse dividing ratio does not affect the gear ratio settings (set in Cn-23 to Cn-25) for the

electronic gear function.
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3.12 External Pulse Generators

In the SERVOPACK, full closed loops can be formed using external pulse generators.

Set the following memory switch bit to use an external pulse generator.

Cn-33 Bit E External Pulse Generator Factory Setting: 0

Setting Meaning

0 Does not use an external pulse generator.

1 Uses an external pulse generator.

External pulse generator signal inputs are outlined below.

— Input PULS 1CN-3 External Pulse Generator Phase A Input

— Input /PULS 1CN-4 External Pulse Generator Phase A Input

— Input SIGN 1CN-6 External Pulse Generator Phase B Input

— Input /SIGN 1CN-7 External Pulse Generator Phase B Input

— Input CC 1CN-10 External Pulse Generator Phase C Input

— Input /CC 1CN-9 External Pulse Generator Phase C Input

® Refer to 3.9 Pulse Operation Mode for information on pulse types and wiring for external
pulse generators.

® There is one-to-one correspondence between line PG pulses and command units. As a re-
sult, one line PG pulse is read as a move equivalent to one command unit. Electronic gears,
therefore, must be set so that one command unit corresponds to one line PG pulse. Refer
to 3.1.5 Electronic Gear.

® Phase Cinputs need not be connected if machine zero point return in mode I or III or exter-
nal positioning is not used, and external pulse generators are used.

Use the following contact input to switch between external and motor pulse generators, when exter-

nal pulse generators are used.

— Input /LPG 6CN-21 Line Pulse Generator Selection

6CN-21 is at low level when ON. Switches position feedback to the external pulse generator.

6CN-21 is at high level when OFF. | Switches position feedback to the motor pulse generator.

Cn-32 Bit 7 Feedback after Positioning Completed Factory Setting: 0
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Setting Meaning

0 Motor PG

1 /LPG contact

Set this memory switch bit to 0 to force positioning feedback to the motor pulse generator after
positioning is complete.
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3.13 External Position Indicator

The wiring for connecting the MCIF-L8[] External Position Indicator to the SERVOPACK is

shown in the following diagram.

f Connect the MCIF-L8 External Position Indicator to the TXD (/TXD) \
signal. Digital Operators and serial communications cannot be used
together with the External Position Indicator.

SERVOPACK

MCIF-L8 External Position Indicator !

- TXDJP

1 3CN-1
| CITEEEERR 2L mo o
I

3 24 3CN-9
+5V]oV FG] 4 !

\_+5V 0V J

Set the following memory switch bit to use an External Position Indicator.

Cn-33 Bit 9 External Position Indicator Factory Setting: 0

Setting Meaning

0 Does not use an External Position Indicator.

1 Uses an External Position Indicator.

Note: The output terminal on the SERVOPACK for the External Position Indicator is the same
as the transmission output terminal for serial communications. External position indica-
tors, therefore, cannot be used at the same time as serial communications or Digital Opera-
tors.

Set the Cn-33 memory switch to send only External Position Indicator data through the SERVOPACK
serial output. Any data can be sent to the SERVOPACK if serial communications is used with bit 9
of Cn-33 still set to 1 (“Use an External Position Indicator”). If data is received, the SERVOPACK
serial output will return to normal mode, and normal data can be received and sent. To use a Digital
Operator, connect it to the SERVOPACK and turn ON the SERVOPACK control power supply.

To use the External Position Indicator again, turn ON the SERVOPACK control power again.

Set the following parameter to change the position of the decimal point for the External Position
Indicator.

Cn-3F Shifting the Position of Decimal Point Setting Range: Factory Setting: 0
and the Digits of Digital Switch Oto7

3-109



Advanced Use

The decimal point indicating the value set in Cn-3F will flash.

R I S A

Juj
o,

™~
Ny
™~
Ny
I~
Ny

u
o

I~
I~

External Position Indicator

This parameter is also used for shifting the digits in the digital switches. Therefore, the digits in
the digital switches and the position of the decimal point on the External Position Indicator cannot
be shifted independently.

When using digital switches, Cn-3F is used to shift the value of each position command and input
feed speed leftwards.

Example: If Cn-3F is set to 3, the digital switch position command is set to 123, and the feed speed
is set to 456, the position command and feed speed values will be as follows:
Position command = 123 X 103 = 123000 command units
Feed speed = 456 X 103 = 456000 X 1000 command units/min
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3.14 Setting the Stop Function

3.14.1 Dynamic Brake

To stop the servomotor by applying dynamic brake (DB), set desired values in the following
memory switch bits. If dynamic brake is not used, the servomotor will stop naturally due to

machine friction.

Cn-01 Bit 6 How to Stop Motor When Servo is Factory Setting: 0
Turned OFF

Cn-01 Bit 7 Operation to Be Performed When Motor | 1.5 kW or less: 1

Stops After Servo is Turned OFF 2.0 kW or more: 0
The SERVOPACK enters servo OFF status when:
Servo OFF
. . . After stop
® Servo ON input signal (/S-ON, 1CN-28) is turned OFF :
I g
® Serial command SVOFF is received o] dynamic Bit7

brak
lra © 1 Holding
® Servo alarm occurs Bit 6 dynamic brake
|
. to a sto|
® Power is turned OFF P

Specify how to stop the motor when one of the above events occurs during operation.

Setting Meaning
Cn-01 bit 6 0 Stops the motor by dynamic brake.
1 Causes the motor to coast to a stop.
The motor power is OFF and stops due to machine friction.

If dynamic brake stop mode is selected, specify the operation to be performed when the motor

stops.
Setting Meaning
Cn-01 bit 7 0 Releases dynamic brake after the motor stops.
1 Does not release dynamic brake even after the motor stops.

For 2.0 kW models, bit 7 of Cn-01 can be set to 0 only.

¥ & @ Dynamic brake (DB)

TERMS SERVOPACK Servomotor

One of the general methods to cause a motor sudden stop.
“Dynamicbrake” suddenly stops a servomotor by shortingits electrical circuit.
This dynamic brake circuit is incorporated in the SERVOPACK.
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3.14.2 Holding Brake

3.14.2 Holding Brake

Holding brake is useful when a servo drive is used to control a vertical axis. A servomotor with
brake prevents the movable part from shifting due to gravitation when the system power is
turned OFF.

SGM[] Servomotor

Holding brake

Prevents movable part from
shifting due to gravitation
when power is turned OFF.

ARRLRLRLRNY

IMPORTANT The built-in brakein an SGM[JIServomotor with a brake uses de-energization operation, which is used for hold-

ing purposes only and cannot be used for braking purposes. Use the holding brake only to retain a stopped motor.

B Wiring Example
Use SERVOPACK contact-output-signal /BK and brake power supply to form a brake ON/OFF

circuit. An example of standard wiring is shown below.

SGM[] Servomotor
SGDB SERVOPACK with brake

Power supply

+ s < c

+24 !l_

Motor plug

[t |
e Ve

[~
IL---!I

2CN L

BK-RY Blue or
5 o yellow Red

White | AC DC} Black

Brake power supply
BK-RY: Brake control relay Brake power supply has two types (200 V, 100 V).

Output — /BK Brake Interlock Output

This output signal controls the brake when a motor with brake is used. This signal terminal need

not be connected when a motor without brake is used.

ON Status:  Circuit is closed or signal is at low level. | Releases the brake.

OFF Status: Circuit is open or signal is at high level. Applies the brake.
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Related Parameters

Cn-12 Delay time from brake signal until servo OFF
Cn-15 Speed level for brake signal output during motor rotation
Cn-16 Output timing of brake signal during motor rotation

Set the following parameter to specify the 1CN pin to which the /BK signal is output.

Cn-2D | Output Signal Selection Setting Range: Factory Setting:
111 to 666 214

This parameter is used to select a function signal as the 1CN output signal.

1’s digit Select the 1CN-16 and 1CN-17 (/BK) functions.
10’s digit Select the 1CN-18 and 1CN-19 (/TGON) functions.
100’s digit Select the 1CN-20 and 1CN-21 (/S-RDY) functions.
Set Value Function

1 /TGON

2 /S-RDY

3 /CLT

4 /BK

5 Overload warning

6 Overload alarm

Example: /BK is output to 1CN-16 and 1CN-17.
Cn-2D=[114

Brake ON Timing

If the machine moves slightly due to gravity when the brake is applied, set the following param-

eter to adjust brake ON timing:

Cn-12 Delay time from the Brake Command Unit: | Setting Range: | Factory
until Servo OFF 10 ms | 0to 50 Setting: 0

This parameter is used to set output timing of brake control signal /BK and servo OFF operation

(motor output stop) when SGM[] Servomotor with brake is used.

Brake Timing when Motor is in Stopped Status

/S-ON input
(1CN-28) Servo ON Servo OFF
/BK output L{ Apply brake
]
Motor is ON
Servo ON/OFF MFF

operation (motor '
ON/OFF status) P !
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3.14.2 Holding Brake

With the standard setting, the servo is turned OFF when /BK signal (brake operation) is output.
The machine may move slightly due to gravitation. This movement depends on machine con-
figuration and brake characteristics. If this happens, use this parameter to delay servo OFF tim-

ing to prevent the machine from moving.
This parameter is used to set the brake ON timing when the motor is stopped.

For brake ON timing during motor operation, use Cn-15 and Cn-16.

/BK Signal Output Conditions during Motor Operation

Set the following parameters to adjust brake ON timing so that holding brake is applied when
the motor stops.

Cn-15 Speed Level at which Brake Signal is Unit: | Setting Range: | Factory
Output during Motor Rotation min"! | 0to 500 Setting: 100

Cn-16 Output Timing of Brake Signal during Unit: | Setting Range: | Factory
Motor Rotation 10ms [ 10to 100 setting: 50

Cn-15 and Cn-16 are used for SGML] Servomotors with brake. Use these parameters to set
brake timing used when the servo is turned OFF by input signal /S-ON (1CN-28) or alarm oc-

currence during motor rotation.

Brakes for SGM[] Servomotors are designed as holding brakes. Therefore, brake ON timing
when the motor stops must be appropriate. Adjust the parameter settings while observing ma-

chine operation.

Brake Timing when Motor is in Stopped Status

Power OFF by
/S-ON input Servo ON ’—————-—-———
(1CN-28) or Servo OFF

alarm

Stop by dynamic
occurrence

2{2“78;.%‘1"‘5}{%% toa When the time set in Cn-16
l(VIo_to;)speed P elapses, /BK signal is output.
min
cn15 00

Release Apply brake
/BK output brake ;

' 1

< Cn-16 >

[N S -

Conditions for /BK signal output during motor operation. The circuit is opened in either of the

following situations.

1 | Motor speed drops below the value set in Cn-15 after servo is turned OFF.

2 | The time set in Cn-16 has elapsed since servo was turned OFF.

If the maximum motor speed or a speed equal to or greater than the Cn-03 setting (speed limit)

is set in Cn-15, the lower value of the maximum speed and the speed limit values will be used.
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3.15 Smooth Operation

3.15.1 Adjusting Gain

If speed loop gain or position loop gain exceeds the allowable limit for the servo system includ-
ing the machine to be controlled, the system will vibrate or become too susceptible. Under such
conditions, smooth operation cannot be expected. Reduce each loop gain value to an appropri-
ate value.

Check and reset the loop gain when:

® Automatically set loop gain values need to be checked after autotuning. (Refer to 3.16.1
Autotuning Function.)
® Each loop gain value checked above is to be directly set for another SERVOPACK.

® Response performance needs to be further enhanced after autotuning, or servo gain values
need to be reset for a system with lower response performance.

Bl Setting Position Loop

Set the following parameters related to position loop as necessary.

Cn-1A | Position Loop Unit: 1/s Setting Range: Factory Setting:
Gain (Kp) 110 1000 40

This parameter is a position loop gain for the SERVOPACK. Increasing the position loop gain
value provides position control with higher response and less error. However, there is a certain
limit depending on machine characteristics. This parameter is automatically set by the autotun-

ing function.

Position command | Position loop gain

"

Position feedback

Cn-1E | Overflow Unit: 256 Setting Range: Factory Setting:
Command Units 1 to 32767 1024

Set in this parameter the error pulse level at which a position error pulse overflow alarm (alarm
A.DO) is detected. If the machine permits only a small position loop gain value to be set in
Cn-1A, an overflow alarm may arise during high-speed operation. In this case, increase the

value set in this parameter to suppress alarm detection.

(Alarm A.DO)

Error pulse 0

(Alarm A.DO)
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3.15.2 Setting the Torque Command Filter Time Constant

Bl Setting Speed Loop

Set the following parameters related to speed loop as necessary.

Cn-04 Speed Loop Gain (Kv) Unit: Hz Setting Range: | Factory Setting:
1 to 4000 80

Cn-05 Speed Loop Integration Unit: 0.01 ms Setting Range: | Factory Setting:
Time Constant (Ti) 200 to 51200 2000

Cn-04 and Cn-05 are speed loop gains and an integration time constant for the SERVOPACK,
respectively. The higher the speed loop gain value or the smaller the speed loop integration
time constant value, the higher the speed control response. There is, however, a certain limit

depending on machine characteristics.

Speed command Speed loop gain

:
Kv (1 +Tis }

Speed feedback

The unit of speed loop gain (Kv) is Hz, but this value is obtained when GD?y; equals GD?y..
Therefore, the value must be converted using load GD? (= GD?) as follows:

Set value in Cn-04 X 2
1 + (GD*./GDu)

Kv value (Hz) =

These parameters are automatically set by the autotuning function.

3.15.2 Setting the Torque Command Filter Time Constant

If the machine causes vibration, possibly resulting from the servo drive, adjust the following

filter time constant. Vibration may stop.

Cn-17 Torque Command Filter | Unit: 100 us Setting Range: | Factory Setting:
Time Constant 0 to 250 0

Cn-17 is a torque command filter time constant for the SGDB SERVOPACK. The smaller the
value, the higher the torque control response. There is, however, a certain limit depending on

machine conditions.

With the standard setting, the machine may cause vibration resulting from the servo drive. In
this case, increase the constant setting. Vibration may stop. Vibration can be caused by incor-

rect gain adjustment, machine problems and so on.
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B Switching Torque Command Filter

The following memory switch bit can be used to switch between the primary and secondary

torque command filters. The filter to be used depends on machine characteristics. If vibration

occurs, select the appropriate filter by changing the memory switch setting.

Cn-02 Bit C Torque Command Filter Selection

Factory Setting: 0

Setting Meaning
0 Primary filter
1 Secondary filter
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3.16.2[]Servo Gain Switching
3.16 Minimizing Positioning Time

This section describes how to minimize positioning time.

3.16.1 Autotuning Function

If speed loop gain and position loop gain for the servo system are not set properly, positioning
may become slow. Techniques and experience are required to set these servo gain values ac-
cording to machine configuration and machine rigidity.

Z-series SERVOPACKSs have an autotuning function that automatically measures machine
characteristics and sets the necessary servo gain values set in the parameters. With this func-

tion, even first-time servo users can easily perform tuning.

The following parameters can be automatically set by the autotuning function.

Parameter Meaning
Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position loop gain

For details of how to perform autotuning, refer to 5.2.3 Autotuning.

3.16.2[JServo[Gain[Switching

This function switches between position loop gain and speed loop gain depending on the size

of the position error. Set the following parameters to use this switching function.

Cn-32 BitD Variable Position Loop Gain Factory Setting: 0
Setting Meaning
0 Does not use variable position loop gain (Cn-34 and Cn-35 are invalid).

1 Uses variable position loop gain (Cn-34 and Cn-35 are valid).

Cn-34 Position Loop Gain 2 Unit: 1/s Setting Range: | Factory Setting:
(Kp2) 1 to 1000 40

Cn-35 Position Loop Gain Unit: Setting Range: | Factory Setting:
Switching Point Command Unit | 1 to 10000 0

Absolute Value of Position Error

Effective Position Loop Gain

< Cn-35

Cn-1A

=Cn-35

Cn-34

Note: Cn-1A is selected unconditionally when Cn-35 is set to 0.
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Cn-32 Bit E Variable Speed Loop Gain Factory Setting: 0
Setting Meaning
0 Does not use variable speed loop gain (Cn-36 and Cn-37 are invalid).

1 Uses variable speed loop gain (Cn-36 and Cn-37 are valid).

Cn-36 Speed Loop Gain 2 (Kv2) | Unit: Hz Setting Range: | Factory Setting:
1 to 4000 80
Cn-37 Speed Loop Gain Unit: Setting Range: | Factory Setting:
Switching Point Command Unit | 1 to 10000 0

Absolute Value of Position Error | Effective Position Loop Gain

< Cn-37 Cn-04

=Cn-37 Cn-36

Note: Cn-04 is selected unconditionally when Cn-37 is set to 0.
3.16.3 Feed-forward Control

Feed-forward control shortens positioning time. To use feed-forward control, set the follow-

ing parameter.

Cn-1D | Feed-Forward Gain Unit: % Setting Range: | Factory Setting:
0to 100 0

This parameter is set to apply feed-forward fre-

quency compensation to position control inside the Position
command
SERVOPACK. Use this parameter to shorten posi-

tioning time. Too high a value may cause the ma- Position feedback

chine to vibrate. For ordinary machines, set 80% or

less in this constant.

3.16.4 Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed command output
part in the SERVOPACK. To assign bias, use the following parameter.

Cn-1C |Bias Unit: min- Setting Range: | Factory Setting:
0 to 450 0

¢ Feed-forward control

Control for making necessary corrections beforehand to prevent the control system from receiving the effects of dis-
turbance. Using feed-forward control increases effective servo gain, enhancing response performance.
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3.16.5 Proportional Control

This parameter is set to assign an offset to a speed Internal speed
command in the SGDB SERVOPACK.

Use this parameter to reduce the settling time. ~~ ——p— Srror puise

Set this parameter according to machine conditions.

3.16.5 Proportional Control

Input signal /P-CON and serial commands PCON and PCOFF to switch the P/PI control of the

speed loop. Refer to 3.6.1 Serial Commands for information on serial commands.

Input — /P-CON 1CN-29 Proportional Control

1CN-29 is at low level when ON. Sets speed loop to P (proportional) control.

1CN-29 is at high level when OFF. | Sets speed loop to P/I (proportional/integral) control.

3.16.6 Mode Switch

Use the mode switch for the following purposes:

® To prevent overshoot during acceleration or deceleration (for speed control).

® To prevent undershoot during positioning in order to reduce settling time (for position con-
trol).

Overshoot

Actual motor operation

) NJ
Time Y
Undershoot =

Settling time

In other words, the mode switch is a function that automatically switches the speed control
mode inside the SERVOPACK from PI control to P control while certain conditions are being
established.

IMPORTANT 1. Thefthode[gwitchidsedfbfullyfutilize[derformanceldfldservoldriveftbfachieveMeryHigh-speeddositioning.
The[3peed[fesponse[Wwaveform[iust[he[dbserved[fo[adjust[the[inode[§witch.

2. For[jormal[dse,the[speed[Ibop[gain[dnd[gosition[Ipop[gain[detHy[dutotuning[grovide[dufficient[dpeed/posi-
tion control. Even if overshoot or undershoot occurs, they can be suppressed by setting the acceleration/de-
celeration[fype[dnd[dcceleration/deceleration[fime.

@ [ From[PI[¢ontrol[foP[¢ontrol

PI control means proportional/integral control and P control means proportional control. In short, switching “from
PI control to P control” reduces effective servo gain, making the servo system more stable.
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Selecting Mode Switches

SERVOPACKSs can use the four types of mode switches outlined below. Set the following
memory switch bit to select the type of mode switch. The operation level of the mode switch

is set in the parameter shown below.

Cn-01 Bit B Mode Switch Valid/Invalid Factory Setting: 0
Cn-01 BitC Mode Switch Selection Factory Setting: 0
Cn-01 BitD Mode Switch Selection Factory Setting: 0
Cn-0C | Mode switch Conditions Setting Unit Factory
level Range Setting
Torque command 0 to 800 % 200
Speed command 0to 10000 | min!
Acceleration 0 to 3000 10 (min1)/s
Error pulse 0to 10000 | Command
unit
Memory Switch Cn-01 Mode Switch Setting Parameter Unit
Bit D BitC Bit B
- - 1 Does not use mode switch. - -
0 0 0 Uses torque command as a Cn-0C Percentage of rated
detection point. torque: %
(Standard setting)
0 1 0 Uses speed command as a Motor speed: min!
detection point.
1 0 0 Uses acceleration as a Motor acceleration:
detection point. 10 (min1)/s
1 1 0 Uses error pulse as a Command unit
detection point.

When Torque Parameter Is Used as a Detection Point of Mode
Switch (Standard Setting)

If a torque command exceeds the torque value set

Speed Comnland speed Motor speed

in parameter Cn-0C, the speed loop switches to P

control.

Internal torque

The SGDB SERVOPACK is factory set to this stan-

+Cn-0C |" 'W command
dard mode (Cn-0C = 200). Torque 0 it

1 L

-Cn-ocl>--1'-1' ------------- \x-/
L} L 1 L}
" Vo

Pl control D0 Pl control 1.+« Pl control
P control P control
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3.16.6 Mode Switch

® Example of Use

If a mode switch is not used and PI control is always performed, torque may enter a satura-
tion state during acceleration or deceleration, causing the motor speed to have overshoot
or undershoot. Using the mode switch suppresses torque saturation and prevents the motor
speed from having overshoot and undershoot.

| Without mode switch ]
Overshoot

L With mode switch
Motor
speed
1T—NJ

Time A Time

Motor
speed

Undershoot —
4

When Speed Command Is Used as a Detection Point of Mode
Switch

If a speed command exceeds the value set in param- Speed command Motor speed

eter Cn-0C, the speed loop switches to P control. Speed \/
® Example of Use S R A )
The mode switch is used to reduce settling time. ~ Ptcontrol i P control i Pl control

. . 15 . . ]
Generally, speed loop gain must be increased to reduce settling time. Using the mode
switch suppresses the occurrence of overshoot and undershoot when speed loop gain is in-
creased.

L Without mode switch l Without mode switch l

Speed command Motor speed Overshoot
Motor Increase speed loop gain Motor
speed speed
Undershoot ==
A 4 o
d N
Time A

Suppress the occurrence of
overshoot and undershoot.

Settling time —DLIQ—

When Acceleration Is Used as a Detection Point of Mode Switch

If motor acceleration exceeds the value set in pa- Command

. speed Motor speed
rameter Cn-0C, the speed loop switches to P con-

trol.

Motor
+Cn-0C |> - -f\( acceleration

Acceleration ¢ ly

-Cn-0C

Pl control P control

)
P control P

ontrol
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3.16 Minimizing Positioning Time

IMPORTANT

® Example of Use

If a mode switch is not used and PI control is always performed, torque may enter a satura-
tion state during acceleration or deceleration, causing the motor speed to have overshoot
or undershoot. Using the mode switch suppresses torque saturation and prevents the motor
speed from having overshoot and undershoot.

l Without mode switch l With mode switch

Overshoot
% Motor
|::> speed

Undershoot —
Y
Time A Time

Motor
speed

When Error Pulse Is Used as a Detection Point of Mode Switch

This is for position control only. Speed command Motor speed
Speed N\ A
If an error pulse exceeds the value set in parameter y

Cn-0C, the speed loop switches to P control. Error pulse L
Cn-0C

b Example of Use Pl control P control | Pl control
— P

The mode switch is used to reduce settling time.

Generally, speed loop gain must be increased to reduce settling time. Using the mode
switch suppresses the occurrence of overshoot and undershoot when speed loop gain is in-

creased.

I Without mode switch I [ Without mode switch I

Speed command  Motor speed  Increase speed loop gain Overshoot
Motor Motor
speed speed

\ Undershoot —
s A 4 P
Settling time is long L..l Time 7\___\/

I With mode switch —I

Suppress the occurrence of
overshoot and undershoot.

Settling time —’LL

If the type of mode switch has been changed (at bits C and D of Cn-01), adjust the mode switch level (Cn-0C)
to[duit[fhe[hew[lype[dflinode[§witch.
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3.17 Handling Power Loss

Use the following memory switch bit to specify whether or not to output a servo alarm when power

is lost.

Cn-01 Bit 5 Operation to be Performed at Recovery | Factory Setting: 0

from Power Loss

If the SGDB SERVOPACK detects an instantaneous Power loss
1 1 200 V I
voltage drop in power supply, it can output servo alarm wotage "
A F3 to prevent a hazardous situation.
Cn-01bit5=0
ALM
(1CN-22) Cn-01 bit 5 = 1
—

Setting

Meaning

0

Does not output a servo alarm after recovery from power loss.

1

Outputs a servo alarm after recovery from power loss.

Normally, set this memory switch bit to 0. If the /S-RDY signal is not to be used, set the memory

switch bit to 1. The /S-RDY signal remains OFF while the main power supply is OFF, regardless

of the memory switch setting.
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3.18 Special Wiring

This section describes special wiring methods including the one for noise control. Always refer to
3.18.1 Wiring Instructions and 3.18.2 Wiring for Noise Control, and refer to other sections as neces-
sary.

3.18.1 Wiring Instructions

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

IMPORTANT 1.[JAlways[gse[Ghe[following[¢ables[for[¢ommand[input[dnd[¢ncoder[Wiring.

Cable Type Yaskawa Drawing No. Maximum
Allowable Length

For command input Twisted-pair cables JZSP-VBI14 (for 1CN) 3m (9.8 ft.)

DE9411288 (for 6CN)
For encoder Multi-core shielded B9400064 20 m (65.6 ft.)
twisted-pair cable (for incremental encoder)
DP8409123

(for absolute encoder)

Trim off the excess portion of the cable to minimize the cable length.

2. For grounding, use as thick a cable as possible.

e Ground to 100 Q or less.
¢ Always use one-line grounding. —_
o If{the[motor[is[insulated[from[fhe[dachine,[ground[the[motor[directly.

e[ Select grounding phase and grounding point in accordance with[the national code and consistent with
sound[Jocal[practices.

3. Do not bend or apply tension to cables.
Since the conductor of a signal cable is very thin (0.2 to 0.3 mm), handle it with adequate care.
4. Use a noise filter to prevent noise interference. Noise filter

(For details, refer to 3.18.2 Wiring for Noise Control.)

Iftheservoistobeusednearprivate housesormayreceivenoiseinter-
ference, install anoise filter on the input end of the power supply line.
SincethisSERVOPACKisdesignedasanindustrialdevice,itprovides

no mechanism to prevent noise interference.
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3.18.2 Wiring for Noise Control

IMPORTANT 5. To prevent malfunction due to noise, take the following actions:

* Place the command input device and noise filter as close to the SERVOPACK as possible.
o[ Always[install[d[§urge[dbsorber[¢ircuit[in[fhe[delay,[dolenoid[dnd[iagnetic[¢ontactor[¢oils.

*[The distance between a power line (such as a power supply line or motor cable) and asignal line must
be at least 30 cm (12 in).[[Do not put the power and signal lines in the same ductor bundle them together.

e[ Do[tot[§hare[the[power[dupply[Wvith[dn[dlectric[Welder[dr[dlectrical[discharge[machine.[When[the
SERVOPACK is placed near a high-frequency oscillator, install a noise filter on the input end of the
powerfline.

Note:[].[Since[BERVOPACK [Bises[high-speed[$witching[¢lements,[$ignal[lines[nay[teceive

noise.[To[prevent[this,[@lways[fake[the[dbove[dctions.
2. For details of grounding and noise filters, refer to 3.18.2 Wiring for Noise Control.
6. Use a circuit breaker for wiring (MCCB) or fuse to protect the power supply line from high voltage.

 This SERVOPACK is directly connected to commercial power MCCB
supply without a transformer. Always use an MCCB or fuse to J@
protect[the[servo[dystem[from[dccidental[high[oltage. o

 Selectanappropriate MCCB or fuse according to the SERVOPACK
capacity[dnd[fhe[fumber[¢{fSERVOPACKs[fo[be[tised[ds[shown H
below. a

1=
Table 3.2 MCCB or Fuse Capacity for Each Power Capacity
SERVOPACK Power Capacity per Current Capacity per MCCB or
Model SERVOPACK (kVA) *1 Fuse (A) *2

SGDB-02AM 0.65 5
SGDB-05AM 1.1 5
SGDB-10AM 2.0 7
SGDB-15AM 2.5 10
SGDB-20AM 4.0 12
SGDB-30AM 5.0 18
SGDB-50AM 9.5 28
SGDB-60AM 12.5 32
SGDB-75AM 15.0 41
SGDB-1AAM 19.0 60
SGDB-1EAM 30.0 80

* 1. Power capacity at rated load
* 2. Breaking characteristics (25°C): 2 seconds or more for 200%, 0.01 second or more for 700%

Note: A fast-operating fuse cannot be used because the SERVOPACK power supply is a capaci-
tor input type. A fast-operating fuse may blow out when the power is turned ON.

3.18.2 Wiring for Noise Control

B Example of Wiring for Noise Control

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

correctly.

This SERVOPACK has a built-in microprocessor (CPU). To protect the microprocessor from

external noise, install a noise filter in place.
The following is an example of wiring for noise control.

Noise filter *

‘ Servomotor
F==1
i} u G u ' t h
i o
200 VAC aF i T )\'?FG)
|-
T 'Rl 1
3.5 mm2 ! g
or more by
(Casing) i @
1]
*“re
+ ]
. 3.5 mm2
e Operation relay sequence or more
' Fep------ 1-- e Signal generation circuit '
(provided by customer)
1 1
" i
1 )
r---<; — J 3.5 mm2
i 1 H AVR ormore |
H ‘P P
1 ]
1
N -4
1 ll

[ 2 mm2 or more
(Casing) (7C’a,s,ing) 3.5 mm2 or more

(see note 2.)
' Wire with a thickness of
3.5 mm2 or more 7
_ (Casing)

Ground plate

Ground: One-line grounding

= (ground to 100 Q or less)

* When using a noise filter, always observe the following wiring instructions:

Note: 1. For a ground wire to be connected to the casing, use a thick wire with a thickness of at
least 3.5 mm? (preferably, plain stitch cooper wire).

2. For wires indicated by P{, use twisted-pair cables whenever possible.

B Correct Grounding

Always ground the motor frame.

Always connect servomotor frame terminal FG to the SERVOPACK ground terminal @ Be
sure to ground the ground terminal @

If the servomotor is grounded via the machine, a switching noise current will flow from the
SERVOPACK power unit through motor stray capacitance. The above grounding is required

to prevent the adverse effects of switching noise.
If the command input line receives noise, do the following.

Ground the 0 V line (SG) of the command input line. If the main circuit wiring for the motor
is accommodated in a metal conduit, ground the conduit and its junction box. For all ground-

ing, always use one line grounding.
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3.18.2 Wiring for Noise Control

B Noise Filter Installation

Use an inhibit type noise filter to prevent noise from
the power supply line.

Install a noise filter on the power supply line for
peripheral equipment as necessary.

The following table lists recommended noise filters

for each SERVOPACK model.

Table 3.3 Noise Filter Models

SERVOPACK Model Noise Filter Recommended Noise Filter*
Connection Model Specifications

0.2 kW SGDB-02AM LF-310 Three-phase 200
0.5 kW SGDB-05AM VAC, 10 A

1.0 kW SGDB-10AM LF-315 Three-phase 200
1.5 kW SGDB-15AM VAC, 15 A

2.0 kW SGDB-20AM LF-320 Three-phase 200
(Correct) VAC, 20 A

3.0 kW SGDB-30AM oo LF-330 Three-phase 200
I VAG, 30 A

5.0 kW SGDB-50AM - -

6.0 kW SGDB-60AM (Incorrect) LE-350 Three-phase 200

;—%@ VAC, 50 A
T T

7.5 kW SGDB-75AM L LF-360 Three-phase 200
VAC, 60 A

11.0 kW SGDB-1AAM LF-380K Three-phase 200
VAG, 80 A

15.0 kW SGDB-1EAM FN-258-100 Three-phase 200

(Manufactured by VAC, 100 A
Shaffner)

* These noise filters are manufactured by Tokin Corp. or Shaffner and available from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.

Always observe the following installation and wiring instructions. Incorrect use of a noise filter

halves its benefits.
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Separate input lines from output lines.

Do not put the input and output lines in the same duct or bundle them together.

Noise
filter

Noise Noise
1 filter D Jj filter
BOX BOX !
|
>< Separate these circuits.

Separate the noise filter ground wire from the output lines.
Do not accommodate the noise filter ground wire, output lines and other signal lines in the same

duct or bundle them together.

Noise Noise
filter filter
11 The ground
°~j - wire can be
—_— close to input
lines.
C:E
BOX BOX
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3.18.2 Wiring for Noise Control

Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter ground wire to other ground wires.

Noise Noise
filter filter
!

(S y

Shielded
ground wire ¢

1 short |
BOX BOX

X O

When grounding a noise filter inside a Unit.

If a noise filter is located inside a Unit, connect the noise filter ground wire and the ground
wires from other devices inside the Unit to the ground plate for the Unit first, then ground these

Wwires.

Noise [
filtter |

I

= Ground

@
o
x

1

H

1
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3.18.3 Using More Than One Servodrive

An example of wiring more than one servodrive is shown below.

Power supply
R S T

o8|

 J McCB

Noise
filter

Power

ON
—__  ARY 1MC
O
up

T

L1 SGDB

L2 SERVOPACK

z > P N ol g

L3

L1C

L3C

SGM[O]
Servomotor

L1 SGDB

L2 SERVOPACK

L3

L1C

L3C

SGM[O]
Servomotor

=

L1 SGDB

L2 SERVOPACK

L3

L1C

L3C

SGM[O]
Servomotor

Note: Wire the SERVOPACK so that phase S is the grounding phase.

Connect the alarm output (ALM) terminals for the three SERVOPACKSs in series to enable
alarm detection relay 1RY to operate.

The output transistor is turned OFF when the ALM output signal invokes alarm state.
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3.18.4 Using Regenerative Resistor Units

Multiple servos can share a single MCCB or noise filter. Always select a MCCB or noise filter
that has enough capacity for the total power capacity (load conditions) of those servos. For de-
tails, refer to page ****,

MCCB

Noise filter

A

SERVOPACK Model Noise Filter Recommended Noise Filter*
Connection Model Specifications

0.2 kW SGDB-02AM LF-310 Three-phase 200
0.5 kW SGDB-05AM VAC, 10 A

1.0 kW SGDB-10AM LF-315 Three-phase 200
1.5 kW SGDB-15AM VAC, 15 A

2.0 kW SGDB-20AM LF-320 Three-phase 200
(Correct) VAC, 20 A

3.0 kW SGDB-30AM oo LF-330 Three-phase 200
I VAG, 30 A

5.0 kW SGDB-50AM - -

6.0 kW SGDB-60AM (Incorrect) LE-350 Three-phase 200

;—%@ VAC, 50 A
T T

7.5 kW SGDB-75AM L LF-360 Three-phase 200
VAC, 60 A

11.0 kW SGDB-1AAM LF-380K Three-phase 200
VAG, 80 A

15.0 kW SGDB-1EAM FN-258-100 Three-phase 200

(Manufactured by VAC, 100 A
Shaffner)

* These noise filters are manufactured by Tokin Corp. or Shaffner and available from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.

3.18.4 Using Regenerative Resistor Units

SERVOPACKS of 5.0 kW or higher have no built-in regenerative resistor. For such
SERVOPACKS, connect an external regenerative resistor unit.
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B Connecting a Regenerative Resistor Unit
The standard connection diagram for a regenerative resistor unit is shown below.

SGDB SERVOPACK

iMC
11 §]
Three-phase i E t; v
200 to 230 VAC i L3 W
@ @
L1C 4
L2C
1CN-  (PHC) 2eN[
24V ~ 1 3
:* E = Alarm
ovV—¢—~____. J
+1 B
A1 R2

Regenerative resistor unit

Figure 3.2 Connecting a Regenerative Resistor Unit

B Regenerative Resistor Units

SERVOPACK Regenerative Resistor Unit Regenerative Resistance (Q2)
Model Model

SGDB-50AM JUSP-RA04 6.25

SGDB-60AM

SGDB-75AM JUSP-RAO05 3.13

SGDB-1AAM

SGDB-1EAM
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3.18.5 Using an Absolute Encoder

IMPORTANT

A regenerative resistor unit becomes very hot under some regenerative operation conditions of the servo system.
Therefore, provide a cooling mechanism for the regenerative re
cables,[dnd[foute[fhe[¢ables[do[that[they[dre[hot[in[¢ontact[With[the[nit.
The resistor specifications of each regenerative resistor unit are as follows:

JUSP-RA04 Model: 25 (220 W) X 4 (connected in parallel)

JUSP-RAO5[Model:[25Q[(220[W) X 8[(connected[in[parallel)

Aregenerative resistor reaches approximately 90° C (at an ambient temperature of 55°C) when it is used at 20%
of the rated allowable dissipation value of the resistor. The allowable motor regenerative power (average) is
180 W for the JUSP-RA04, and 350 W for the JUSP-RAOS. If the regenerative power (average) exceeds the
allowable limit value when the servo system is operating in regenerative operation mode, select an additional
regenerative resistor that has agreater rated allowable dissipation value (W). Therefore, always take the servo
system operation conditions into consideration when determining which regenerative resistor unit to use.

Example[df[Allowable[Motor[Puty[Conditions:

«— Motor instantaneous
max. speed \
0
0.2's 0.2 0.2's 0.2 g
f—

25s

® Motor deceleration torque: Maximum torque
® |oad inertia: Five times the motor rotor inertia
Assuming that there is no mechanical loss.

3.18.5 Using an Absolute Encoder

An absolute value detection system detects an absolute position of the machine even when the
servo system is OFF. If such a system is to be formed in the host controller, use an SGM[] Ser-
vomotor with absolute encoder. Consequently, automatic operation can be performed without
machine zero point return operation immediately after the power is turned ON.

SGMO-OJOOWL  12-bit absolute encoder
SGMO-0JOOSH  15-bit absolute encoder

Always detects
absolute position

Absolute encoder

Bl Selecting Absolute Encoder

Set the following memory switch bit to 1 to select an absolute encoder.

Cn-01 Bit E Encoder Type Selection Factory Setting: 0

Sets the encoder type according to the servomotor to be used.

After changing the memory switch setting, turn the power OFF, then ON.
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IMPORTANT

Motor Encoder Number of Encoder Pulses Per Revolution Set Value
Specifications

2 Incremental encoder: 8192 pulses per revolution

3 Incremental encoder: 2048 pulses per revolution 0

6 Incremental encoder: 4096 pulses per revolution

w Absolute encoder: 1024 pulses per revolution

S Absolute encoder: 8192 pulses per revolution :

Use the following parameter to set the number of pulses for the absolute encoder to be used:

Cn-11

PULSNO

Number of Encoder Pulses

Unit: P/R Setting Range:
Number of encoder pulses

Set the number of encoder pulses according to the servomotor to be used.

After changing the memory switch setting, turn the power OFF, then ON.

Motor Encoder Number of Encoder Pulses Per Revolution Set Value
Specifications
2 Incremental encoder: 8192 pulses per revolution 8192
3 Incremental encoder: 2048 pulses per revolution 2048
6 Incremental encoder: 4096 pulses per revolution 4096
w Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 pulses per revolution 8192

Incorrect settings of the above parameters may result in abnormal motor operation. To prev en t this, always set
the[parameter[¢orrectly.

B Using[a[Battery

Use the backup battery to enable the absolute encoder and SERVOPACK to store position and

parameter information even when the power is turned OFF. Connect the battery to SERVOPACK
terminal 7CN. Refer to 6.6.6 Back-up Battery.

B Setting up Absolute Encoder

Set up the absolute encoder in the following cases:

® When starting the machine for the first time

® When the absolute encoder is not connected to power supply or backup power supply (bat-
tery) for more than two days

The setup procedure is as follows:
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3.18.5 Using an Absolute Encoder

15-bit absolute encoder (Motor encoder specifications=S)

1 | Discharging Electricity from the Encoder, Q

e Turn the SGDB SERVOPACK OFF, then disconnect

the encoder connector. 2 | Turning Power ON
e Short-circuit between encoder connector terminals ® Return the wiring to the normal state.
Riand S for at least two minutes. e Connect the battery and turn ON the SGDB
Key position SERVOPACK. An A.00 alarm will normally

occur here. Set the machine zero point, and
then either reset the SERVOPACK or cycle the
control power supply.

e [f an A.00 alarm occurs even after setting the
machine zero point, and either resetting the
SERVOPACK or cycling the control power
supply, then repeat the same procedure from
the beginning.

e |f no problem has occurred, the setup procedure
is complete.

12-bit absolute encoder (Motor encoder specifications=W)

1 | Turning SGDB SERVOPACK ON Q

e Wire the SGDB SERVOPACK, motor and | -
encoder in the normal way. 3 | Resetting Data

e Connect the battery and turn the SGDB e Turn the SGDB SERVOPACK
SERVOPACK ON. OFF, then disconnect the 314

encoder connector. { 3
e SGM and SGMP

Servomotors: Short-circuit Key
between encoder connector . position
terminals 13 and 14 for at

least two seconds.

2 | Turning the Encoder ON ® SGMG, SGMD and SGMS
Servomotors: Short-circuit

. between encoder connector
e Keep the encoder turned ON for approximately terminals R and S for at least

three minutes. two seconds.

® |t does not matter even if alarm status arises.
U 4 | Turning the Power ON

® Return the wiring to the normal state.

e Turn ON the SGDB SERVOPACK. An A.00
alarm will normally occur here. Set the machine
zero point, and then either reset the
SERVOPACK or cycle the control power supply.

e [f an A.00 alarm occurs even after setting the
machine zero point, and either resetting the
SERVOPACK or cycling the control power
supply, then repeat the same procedure from
the beginning.

e |f no problem has occurred, the setup procedure
is complete.

PORTAN Setting[p[the[¢ncoder[dets[the[1evolution[¢ount[inside[fhe[¢ncoder[fo[].

After setting up the encoder, always reset the machine machine zero point. Operating the machine without the
machine zero point being reset does not only damage the machine but may also cause an accident resulting in
injury or death.
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3.18.6 Extending an Encoder Cable

Both incremental and absolute encoders have a standard encoder cable (maximum 20 meters
(65.6 ft.)). If a longer cable is required, prepare an extension cable as described below. The
maximum allowable cable length is 50 meters (164 ft.).

B 3-meter (1.98 ft.) Cable with Connectors on Both Ends (for SGM
and SGMP)

~J @ |
S =S ) m— I
@

® For incremental encoder: JZSP-CAP00-01
® For absolute encoder: JZSP-CAP10-01 3

B 3-meter (1.98 ft) Cable with Connector on One End

B Encoder Plug and Cable Clamp (for SGMG, SGMD, and SGMS)

o
=1 ) H41
e

L o« [fm

® For incremental encoder: DE9411276-1

® For absolute encoder: DE9411277-1
® [-type plug: MS3108B20-29S

or

® Straight plug: MS3106B20-29S

® Cable clamp: MS3057-12A
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3.18.6 Extending an Encoder Cable

Bl 50-meter (164 ft.) Extension Cable

e For both incremental and absolute encoders: DP8409179

Cut this cable 30 cm (0.98 ft.) or less from each end.

,———-‘—1/C “ Cut \ ~~ e |
=== S Sl |
, e

Be sure to connect
each wire correctly
(see the following
table).

For SGMG, SGMD and
SGMS models, connect
directly to the plug.

Maximum 50 m (164 ft.)
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3.18 Special Wiring

Connect cables of the same color to each other as shown in the table below. Wiring for incre-

mental and absolute encoders is different.

Signal Color and Wire Size of Color and Wire Size of
Name Cable with Connectors 50-meter Extension
on Both Ends Cable (DP8409179)
PG5V Red AWG22 |Red AWGI16
PGOV Black AWG22 |Black AWGI16
PA Blue AWG26 | Blue AWG26
/PA White/Blue AWG26 | White/Blue AWG26
PB Yellow AWG26 | Yellow AWG26
/PB White/Yellow AWG26 | White/Yellow AWG26
PC Green AWG26 | Green AWG26
/PC White/Green AWG26 | White/Green AWG26
PS Purple AWG26 | Purple AWG26
/PS White/Green AWG26 | White/Green AWG26
Only the absolute
RESET | White/Gray AWG26 | White/Gray AWG26 > encoder can be
connected.
BAT Orange AWG26 |Orange AWG26
BATO0 White/Orange AWG26 | White/Orange AWG26

Note: Make sure to connect the shield wires.
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3.18.7 Using SGDB SERVOPACK with High Voltage Lines

3.18.7 Using SGDB SERVOPACK with High Voltage Lines

SGDB SERVOPACKSs use three-phase 200 VAC.

If, however, three-phase 400 VAC class (400 V, 440 V) power supply must be used, prepare
the following power transformer (for three-phase).

<Primary side> <Secondary side>

400 or 440 VAC — 200 VAC

Select appropriate power transformer capacity according to the following table.

SERVOPACK Power Supply Capacity per
Model SGDB SERVOPACK (kVA) *
SGDB-02AM 0.65
SGDB-05AM 1.1
SGDB-10AM 2.0
SGDB-15AM 2.5
SGDB-20AM 4.0
SGDB-30AM 5.0
SGDB-50AM 9.5
SGDB-60AM 12.5
SGDB-75AM 15.5
SGDB-1AAM 19.0
SGDB-1EAM 30.0
* At rated load.

When 400-V-class supply voltage is used, power must be turned ON and OFF on the primary
side of the power transformer.
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3.18 Special Wiring

3.18.8 Connector Terminal Layouts

This section describes connector terminal layouts for SGDB SERVOPACKs, SGM[] servo-
motors and Digital Operators.

SERVOPACK Connectors

1CN Terminal Layout

Motor rotation

! 19 | /TGON- detection output
2 |sG ov 20 |/s-RDY. | Servoready
Command and output Servo read
3 PULS line PG pulse 21 |/S-RDY- output Y
Command and input Servo alarm P
4 | /PULS line PG pulse 22 | ALM+
input output
5 sG ov 23 | ALM- Servo alarm
C d and PG dividin, output
6 |siGN -omuanc an 24 | PAaO 8
line PG sign input G d and output phase A PG dividi
7 |/sIGN -ommand an 25 | /PAO ividing
line PG sign input output phase A
8 26 | PBO P(i d‘:‘i{“g 5
Line PG machine output phase PG dividin:
9 |/cC zero point pulse 27 | /PBO i g
Line PG machine input output phase B
10 | CC zero point pulse 28 | /S-ON Servo ON signal
input
11 | TMON Torque monitor 29 | /P-CON P control input
12 |vIG Speed monitor 30 |P-OT Forward
overtravel input
13 3t |Nor | Revesse
PG dividin Machine zero overtravel input
14 |PCO 8 32 |/STP point return limit
output phase C switch input
PG dividing SWILC Forward current
3 X
. 15| /PCO output phase C 3 | /p-CLT limit ON input
16 | joLT+ Output d.un'ng 34 | Ncrr l?ev'erse C}lrrent
current limit . limit ON input
17 | jorr- Output during 35 | 424v External power
. current limit N supply input
18 | /TGON+ Motor. rotation 36
detection output

® SERVOPACK end: Connector model: 10236-52A2JL (manufactured by 3M)

® Cable end: Connector model: 10136-3000VE (manufactured by 3M)
Connector case model: 10336-52S0-00S (manufactured by 3M)

3-141



Advanced Use

3.18.8 Connector Terminal Layouts

2CN Terminal Layout

supply input

3-142

1 PGOV 11
Battery (+) (for
PG power supply PG power supply - N
2 PGOV 0V ov 12 | BAT+ absolute encoder Battery (=) (for
3 PGOV only) 13 | BAT - absolute encoder
only)
4 PG5V PG power suppl G . 14 | PC PG input phase C
+5 5 PPy 5 PG5V 5 \;;ower SUppYy 15 | /PC PG input phase C
6 PG5V 16 | PA PG input phase A
PG input phase S 7 17 | /PA PG input phase A
8 PS (‘fo(; absollutc en- PG input phase S 18 | PB PG input phase B
coder only) 9 /PS (for absolute en- 19 | /PB PG input phase B
coder only)
10 20
® SERVOPACK end: Connector model: 10220-52A2JL (manufactured by 3M)
® Cable end: Connector model: 10120-3000VE (manufactured by 3M)
Connector case model: 10320-52S0-00S (manufactured by 3M)
6CN Terminal Layout for Station Numbers
1 ovi External power 2% |ova External power
Automatic supply input Command supply input
2 /AUT-LT | operation mode 27 | /[ERR o;x;;mn error
display 3 /MAN- Manual operation 28 | o Current station
S LT mode display position output
Positioning Current station
4 /POS1 complete output Positioni 29 | /P1 position output
COIN ositioning t stati
( ) 5 POS2 proximity output 30 | /P2 Cur.rc-‘:n station
(NEAR) position output
6 JALO Al';u'mt code 31 |/p3 CurAr::nl statmnt
outpu 7 JALL Alarm code posttion outpu 32 |/pa Current station
’ . output ; ata position output
3 JAL2 Al;u'mt code 33 | /cpo Fonrltmdnd data
outpu 9 JAL3 Alarm code 1npy 34 | /op1 Command data
output i » input
10 35 | /cp2 F:oxrltmdnd data
1 1npy 36 | /cD3 Command data
input
12 37 [cpa & data
Machine zero input Command dat;
13 | /ZRN point return mode 38 | /CD5 ino ut and data
Manual operation settings input Command datz i
14 | /MAN mode settings 39 | /CD6 ino ot and data
input Pulse operation P Command datz
15 | /PULS | mode settings 40 |/cD7 m" o and data
Manual operation input Command data ’
16 |/MCW | (in the cw 41 |/cD8 m‘}’)m and data
direction) Manual operation
and datz
17 | /MCCW | (in the ccw 42 | /CcD9 El‘l’)‘;"“‘“ ata
direction) ; ats
18 | /RST Reset input 43 | /cp10 E::;mdnd data
nd g 4 ata
19 | /SP2ND jele:’i‘;;dinpm 44 | /o1 ﬁ‘}’)‘;““‘"" data
rd g I
20 | /SP3RD 3 spAeedA 45 | /DRO Rotdu.ng Q1xecllon
selection input . . selection input 0 . s
21 |rG Line PG selection 46 | /DRI Rotating direction
input o selection input 1
2 |/AST Start input 47 | /PSO Station number
JALM read select Station number
23 Alarm reset input 48 | /PS1 ation numbe
RST External power read select
24 | STOP Pause input 49 | +24V2 .
External power supply input
25 | +24V1 50
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6CN Terminal Layout for Digital Switches

External power

External power

1 ov1 . 26 | 0V2 .
Automatic supply input G B supply input
2 | /AUT-LT | operation mode 27 | /ERR (7Lll[put error
display _ i
3 %AN r(z)l:]l:z;lijplzrallon 28 | /DSO0 Data strobe output
Positioning Splay
4 /POS1 complete output . 29 |/DSO1 Data strobe output
(COIN) Positioning
5 POS2 proximity output 30 |/DSO2 Data strobe output
(NEAR)
6 /ALO ﬁ?}:z code 31 |/DSO3 Data strobe output
7 /AL1 Alarm code 32 | /DSO4 Data strobe output
3 JAL2 ﬁ?rz code output 33 | /psto ?’nosét[ion data
P 9 JAL3 Alarm code P 34 | oSt Position data
) output Position data ) input
10 35 | /DSI12 .
input Position data
11 36 | /DSI13 .
. input
D 37 | /Dsti4 ?osmon data
Machine zero e Position data
13 | /ZRN point return mode 38 | /DSI15 input
Manual operation settings input Position data P
14 | MAN mode settings 39 | /DSI16 input
input Pulse operation P Position data
15 | /PULS mode settings 40 | /DSIT7 input
Manual operation input P
16 | /MCW (in the cw 41 | /DSI20 Speed data input
direction) Manual operation
17 | /MCCW | (in the ccw 42 | /DSI21 Speed data input
direction)
18 | /RST Reset input 43 | /DSI22 Speed data input
20d speed .
19 | /SP2ND R 44 | /DSI23 Speed data input
31 speed selection input
20 | /SP3RD selection input 45 | /DSI24 Speed data input
21 | PG :;‘;jtm selection 46 |/DSI25 | Speed data input
22 | /AST Start input 47 | /DSI26 Speed data input
23 %L,I,M Alarm reset input External power 48 | /DSI27 Speed data input
24 | STOP Pause input 49 | +24V2 < p
External power Supply input
25 | +24v1 xterna’ p 50

supply input
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3.18.8 Connector Terminal Layouts

6CN Terminal Layout for Serial Communications

External power

External power

supply input
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1 ov1 . 26 | 0V2 .
Automatic supply input G B supply input
2 | /AUT-LT | operation mode 27 | /ERR ()Llltput error
display 3 /MAN- Manual operation 28
Positioning LT mode display
4 /POS1 complete output . 29
(COIN) Posn'lm?mg
5 | POS2 proximity output 30
(NEAR)
6 |/ALD ?‘fx code 31
7 | /ALL ﬁfx code 32
8 |/AL2 ?‘fx code 33
9 JAL3 Alarm code 34
output
10 35
11 36
3
12 Machine zero 7
13 | /ZRN point return mode 38
Manual operation settings input
14 | MAN mode settings 39
input Pulse operation
15 | /PULS mode settings 40
Manual operation input
16 | /MCW (in the cw 41
direction) Manual operation
17 | /MCCW (in the cew 42
direction)
18 | /RST Reset input 43
nd
d 19} /SP2ND ilc::)iiidinput a4
T S Cl
20 | /SP3RD il;:l?ie:: input 4
21 | rG Flne PG selection 46
input
22 ALM 47
23 ;ST Alarm reset input 48
24 49
25 | +24v1 External power 50
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6CN Terminal Layout for Command Table

External power

External power

1 ov1 . 26 | 0V2 .
Automatic supply input G B supply input
2 | /AUT-LT | operation mode 27 | /ERR ()Llltput error
display 3 /MAN- Manual operation 28 | /po Zone signal data
Positioning LT mode display output
4 /POS1 complete output Positioni 29 | /P1 f:tl:lflgnal data
COIN ositioning ona
(com 5 |POS2 | proximity output 30 | /P2 fj;if‘gml data
6 JALD Alarm code (NEAR) 31 | /p3 Zone signal data
output 7 JALL Alarm code output 32 |/pa Zone signal data
3 JAL2 Alarm code output 33 | /cpo Position number output
output Alarm code ) data input Position number
9 /AL3 34 | /CD1 .
output Position number data input
10 35 | /CD2 .
data input Position number
11 36 |/CD3 .
. data input
D 37 | /cp4 glos‘n'mn number
Machine zero e Position number
13 | /ZRN point return mode 38 | /CDS .
. SO data input
Manual operation settings input Position number
14 | MAN mode settings 39 | /CD6 .
. A data input
input Pulse operation Position number
15 | /PULS mode settings 40 | /CD7 .
. . data input
Manual operation input Position number
16 |/MCW | (in the cw 41 |/cD8 o
direction) Manual operation data input
17 | /MCCW (in the cew 42
direction)
18 | /RST Reset input 43
nd
d 19} /SP2ND ilc(s.:)iiidinput a4
T S Cl
20 |/spaRp | speed. 45
selection input Line PG selecti
21 | /LPG in‘::t selection 46
22 | /AST Start input 47 | /PSo i‘;:ftif‘ﬁl';:i
23 JALM Alarm reset input 48 | /PS1 Zone fiala ?'ead
. RST External power selection signal
24 | STOP Pause input P—— 49 | +24V2 supply input
25 | +24V1 P 50

supply input

® SERVOPACK end: Connector model: 10250-6202JL (manufactured by 3M)
® (Cable end:

Connector model: 10150-3000VE (manufactured by 3M)

Connector case model: 10350-52S0-00S (manufactured by 3M)
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3.18.8 Connector Terminal Layouts

B Connectors for Incremental Encoders

SGM and SGMP Series

1| Channel A output Blue
2| Channel A output Blue/Black
3| Channel B output Yellow [o] (ol
4| Channel B output Yellow/Black = (W =
5| Channel C output Green } 1 H |
6| Channel T output Green/Black = )
7| 0V (power supply) | Gray B
8| +5V (power supply) | Red -
9| Frame ground (FG) | Orange i w0
nlle Items to be Prepared by Customer ;7 E\; 2
B @ Cap: 1721611
[A® 8] Socket:170361-1 (chain type) or

170365-1 (loose type) ™

N

LU

ﬁ::

0.12 mm?
2CN
Blue -
1o - L 016
20 e o1 Items to be Prepared by Customer
404 White/Yellow P, o1 Case:
5 Green [ o14
o Wi P 1914 | 10320-52S0-00S
S e e — (manufactured by 3M)
TX/ 1. rod Connector:
03mm2 . | 3% 10120-3000VE

I o3 (manufactured by 3M)

1 1
90 Green/Yellow ‘. 4.’ 20
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Hl Connectors for Absolute Encoders

SGM and SGMP Series

1 | Channel A output Blue
2 | Channel A output White/Blue
3 | Channel B output Yellow
4 | Channel B output White/Yellow
5 | Channel Z output Green
6 | Channel Z output White/Green
Do not use this terminal. | ” 0V (power supply) Black
(It is used to discharge 8 | +5V (power supply) | Red
electricity from capacitor
before shipment.) 9 | Frame ground (FG) | Green/Yellow
10 | Channel S output Purple = (W =
\ 11 | Channel S output White/Purple H 1 ﬂ:ﬂ |
(12) (Capacitor reset) (Gray) = -
13 | Reset White/Gray Rar e
14 | OV (battery) White/Orange -
3.6 V (battery) Orange ﬁ =

Items to be Prepared by Customer A

o i 7o o

Cap: 172163-1 e

Socket: 170361-1 (chain type) or
170365-1 (loose type)

~ (7

Iy

"7

0.12 mm?2
2CN

—~

10- Blue + P}
White/Blue ;
20 Yellow 17

3T White/Vellow &P 918 Items to be Prepared by Customer
SO e g0l | Case:

1S Burle (245 | 10320-5250-00S
1"*@@@:49 (manufactured by 3M)

[Red o + | .
80 Black o4 Connector:
, 0 gg 10120-3000VE
0.3mm : : (06 (manufactured by 3M)

j3o Wnteeray 11 TS,
150- Orange 012

White/Orange & P lo13
130 Green/Blue 20

WA 7 P
0.3 mm?
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3.18.8 Connector Terminal Layouts

B Connectors for Incremental Encoders

SGMG, SGMD and SGMS Series

A| Channel A output

B| Channel A output

C| Channel B output

D| Channel B output )

E| Channel C output ||

F| Channel T output

G| 0V (power supply)

H| +5 V (power supply) o

J | Frame ground (FG) ﬁ mD::
Iltems to be Prepared by Customer 7 v | =
Plug: (L shaped) MS3108B20-29S or e

(Straight) MS3106B20-29S
Cable clamp: MS3057-12A

)| ’ all (1)
’ 2CN
AC Blue n’\l/ o016

Bo] White/Blue &Pt (017

Co s ———1018 Items to be Prepared by Customer
D: Green [N 313 Case:

Eg%—_’@ﬂzg 15 | 10320-5250-008

Go (o1 (manufactured by 3M)

ros Connector:
o6 10120-3000VE
[o%0 (manufactured by 3M)

[} ]
' ]
] ]
1 ]
] ]
] ]
[l
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Hl Connectors for Absolute Encoders

SGMG, SGMD and SGMS Series

A| Channel A output
B| Channel A output
C| Channel B output
D| Channel B output
E| Channel Z output
F| Channel Z output
G| 0V (power supply) O ——
H| +5V (power supply) = [1 -
J| Frame ground (FG) [ﬂ = ||
K| Channel S output = 2
L | Channel S output ™
—
S| 0V (battery) mD‘s:
T| 3.6 V (battery) :
W YASKAWA
Items to be Prepared by Customer SN T -
Plug: (L shaped) MS3108B20-29S or
(Straight) ~ MS3106B20-29S
Cable clamp: MS3057-12A
¥
0.12 mm2 20N
ég_ \?\%ﬁe[Blue ‘;Pl _g:g
co Yell_ow lo18
Do‘g’f‘e";mﬁ::mg Items to be Prepared by Customer
E Swittemn o1t | Case:
K gwf’v“ﬁﬁéms—;p——gg 10320-52S0-00S
H olRed - M (manufactured by 3M)
GoElag | o4 Connector:
! 10120-3000VE
2 Ho2
0.3mm® 1 | 06 (manufactured by 3M)
Ro4White/Gray | | 3130
T ST Wit orares o12
§ Sl 318
o (W /020
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3.18.8 Connector Terminal Layouts

Bl Connectors and Terminals for Standard Motors (without Brakes)

SGM and SGMP Series

1 | PhaseU Red
2 | PhaseV White
3 | Phase W Blue
4 | Frame ground (FG) Green

For SGMP-15A

Cap: 172159-1

Socket: 170362-1 or 170366-1

For SGMP-15A
Cap:  350780-1

Socket: 350536-6 or 350550-6
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A
% 2Rl s
(O

7 YASKAWA
7o

18 N
U 0y Bl I
HARGE LICL3C - U V W

2EEaRA
5 lolsels] %2
EECEE ST
2009
DD

o

S — %

M4 crimp terminal

Items to be Prepared by
Customer

Round crimp terminal R1.25-4TOR
(manufactured by AMP)
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B Connectors and Terminals for Motors with Brakes

SGM and SGMP Series

[0 (o]
1 | Phase U Red ] []
2 | PhaseV White _ <
3 | Phase W Blue U H ||
4 | Frame ground (FG) Green o
5 | Brake terminal Black SERVEPAK
SGDB-[_]
6 | Brake terminal Black =
% BR00 s
@
WVASK::‘A - -
Ca T S
CHARGELICL3C - U V W
2?}8% _ [eloRelels)
- 8 Blafojeld) o
5! i
0808
o e T e——t
M4 crimp terminal
Cap:  172160-1 Items to be Prepared by Customer
Socket: 170362-1 or 170366-1 Round crimp terminal R1.25-4TOR
:]]}: (manufactured by AMP)

For SGMP-15A
Cap:  350781-1

ket: - -
Socket: 350536-6 or 350550-6 (DC SFid(?)
" O -wnp

Black

-9 AC input

Brake power supply (manufactured by
Yaskawa Controls Co., Ltd.)

e 100 VAC input: 90 VDC (LPDE-1HO1)
e 200 VAC input: 90 VDC (LPSE-2H01)
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3.18.8 Connector Terminal Layouts

Bl Connectors and Terminals for Standard Motors (without Brakes)

SGMG, SGMD and SGMS Series

A | Phase U
B | PhaseV
C | Phase W
D | Frame ground (FG)

7 YASKAWA
O — e
CHARGELICL3C - U V W
o EEEEaR
o B Blo [elefelelel 2
o © L1213+ 1B |
1 ] it
9000
. 800
, e 2 PP

For plug and cable clamp models,
refer to 6.6.3 Connector.

3-152
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Connectors and Terminals for Motors with Brakes

SGMG, SGMD and SGMS Series

[o) (ol
A | PhaseU = []
B | PhaseV } - [
C | Phase W = =
D | Frame ground (FG) -
E | Brake terminal S
F | Brake terminal i R0 s
@~
o7 sams
o EBITER]
I =
0eeR
B0

T e—

For plug and cable
clamp models, refer to
6.6.3 Connector.

AC input

Brake power supply (manufactured by
Yaskawa Controls Co., Ltd.)

e 100 VAC input: 90 VDC (LPDE-1HO1)
e 200 VAC input: 90 VDC (LPSE-2H01)
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3.18.8 Connector Terminal Layouts

B Connectors for Digital Operators

o JUSP-OP02A-1 (Hand-held) o JUSP-OPO03A (Mounted)
N\ N
@ SERVOPACK
(7 ~N)
0
CREEER s
DIGITAL
OPERATOR
SERVOPACK OPERATOR OPO3A
ALARM Fits directly into 3CN
DSPL | y
on the SERVOPACK.

¥ YASKAWA

o] ol N

oo 17JE-23090-02

(manufactured by Daiichi Cable

_ H ') Denshi Kogyo K.K.) (accessory)
i |
#:xx

N

25W

STATUS
SERVOPACK

SGDB-C_1
=~ Pin | Signal Signal Circuit Name Signal
A ol s No.| Name Direction
(O 1 | TXD | Send data (straight signal) P<S
77 vism 2 /TXD | Send data (inverted signal) P<S
I L. 3 RXD | Receive data (straight signal) P—S
4 /RXD | Receive data (inverted signal) P—S
5 OPH | - #
6 /RXD | Shorting between pins 6 and 7 produces a terminal
m M 7 RT resistance of 220 Q between RXD and /RXD.
8 5VPP | - #
9 GND | Signal ground 0V
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Using Serial Communications

This chapter explains the specifications and commands associated with se-
rial communications. The use of serial communications allows the user to

input a variety of commands and set parameters, as well as to monitor

SERVOPACK operation, from a personal computer or other device.

4.1 Connecting and Setting Up

Serial Communications ................. 4 -2
411 OVEIVIEW . oo it 4-2
4.1.2 Wiring to the Host Controller .................. 4-3
4.1.3 Baud Rate and Command Length Mode Settings 4-6
4.1.4 Axis Address Settings ..................... ... 4-8
4.1.5 Axis Number Setting ......................... 4-9
4.1.6 Group Function Setting ....................... 4-9
4.2 Serial Communications Commands ...... 4-10
4.2.1 Sending Commands to a SERVOPACK ......... 4-10
4.2.2 Reading Data froma SERVOPACK ............ 4-12
4.3 Using Fixed LengthMode .............. 4 -17
4.3.1 Calculating the Checksum .................... 4-17
4.3.2 Handling Communications Errors .............. 4-17
4.3.3 Data Sent from the SERVOPACK .............. 4-18
4.4 Serial Commands for Settings and
Monitoring ........... ..o i 4 -21
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4.5 Communications Specifications ......... 4 -32
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Using Serial Communications

4.1.1 Overview

4.1 Connecting and Setting Up Serial Communications

A SGDB-[J[JAM SERVOPACK can be connected to a host controller equipped with an RS-422A
communications port. This section explains how to connect a SERVOPACK and a host controller

using serial communications.

4.1.1 Overview

Whether in a single-axis configuration or multi-axis configuration (up to 32 axes), a SGDB-
[LILJAM SERVOPACK can be operated from a single host controller. In a multi-axis configura-
tion, commands can be sent to each axis separately, to groups of axes, or to all axes at once.

The required serial communications settings differ in each case.

B Single-axis Configuration

A single-axis configuration is like the one

shown in the figure on the right. In this case, Host controller
the initial settings necessary for serial com-
. |——| 3CN
munications are as follows:
® Baud rate and command length mode SERVOPACK

A single-axis configuration has the follow-

ing characteristics:
Motor

® The echoback function can be used with commands.

® Automatic data transmission from the SERVOPACK can be used.

B Multi-axis Configuration without Groups

A multi-axis configuration is shown in the following figure. In this case, each SERVOPACK
is differentiated by an axis address (1 to 15). The initial settings necessary for serial commu-

nications are as follows:

® Baud rate and command length mode

® Axis address (axis number only, groups are not used)

A multi-axis configuration without groups possesses the following characteristics:

® Up to 15 axes can be connected. (Electrically, up to 32 axes can be connected, but the num-
ber of axes is logically limited to 15.)

® Commands can be sent separately to each axis or to all axes at once.

® The echoback and automatic data transmission functions cannot be used.
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4.1 Connecting and Setting Up Serial Communications

Host Controller _——
3CN ]E&f;rg;;

#1 | SERVOPACK #2 | SERVOPACK

Motor Motor

(Up to 32 axes can be connected)

B Multi-axis Configuration with Groups

The hardware configuration is the same as that of a system that does not use groups, i.e., the
same as the one shown above. Each SERVOPACK is differentiated by an address set for each
axis (11 to 19, 21 to 29, ..., 91 to 99) The 10’s digit is the group number and the 1’s digit is

the axis number. The initial settings necessary for serial communications are as follows:

® Baud rate and command length mode

® Axis address (both axis number and group number)

A multi-axis configuration with groups possesses the following characteristics:

® One group can contain up to 9 axes, and up to 9 groups can be set, with a maximum of 32
axes possible. (Logically, up to 81 axes can be connected, but electrical specifications limit
the number of axes to 32.)

® Commands can be sent separately to each axis, to all axes with the same group number, to
all axes with the same axis number, or to all axes at once.

® The echoback and automatic data sending functions cannot be used.
4.1.2 Wiring to the Host Controller

The method of wiring to the host controller with an RS-422A interface and personal computers
with an RS-232C interface is explained in this section for each system configuration. When
an RS-232C interface is used, limit the cable length to 2 meters or less, and connect only one

axis.

B Single-axis Configuration (RS-422A)

Wire as shown in the following figure.
If the cable is too long, it may be necessary to insert a terminating resistor.

The addition of a terminating resistor generally improves resistance to noise and other interfer-

ence.

When required, insert a terminating resistor between the RXD and /RXD of the host controller
and the RXD and /RXD of the SERVOPACK. The SERVOPACK has a built-in terminating
resistor (220 ), and shorting between 3CN-6 and 3CN-7 will connect it to the circuit.
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Using Serial Communications

4.1.2 Wiring to the Host Controller

Host Controller SERVOPACK
/" R: Resistance 1 to 10 kQ +5 V\\I |

Serial
communications

® Asynchronous R
® Baud rate 1200 to oV

38400 bps TXD
_’I:Z/TXD

[e—>|
Y

I
I
I
I
I
t
I
I
T
I
I
I
I
I
I
I
I
I
T
I
1

GND!3CN-9
v
‘o oV . ‘g’ | ov
"""""""""""" - FG | connector case
| e I

Note:@indicates twisted-pair cable.

B Multi-axis Configuration (RS-422A)

Wire as shown in the following figure.
If the cable is too long, it may be necessary to insert a terminating resistor.

The addition of a terminating resistor generally improves resistance to noise and other interfer-

ence.

When required, insert a terminating resistor between the RXD and /RXD of the host controller
and the RXD and /RXD of the last SERVOPACK (the SERVOPACK furthest from the host con-
troller).

The SERVOPACK has a built-in terminating resistor, and shorting between 3CN-6 and 3CN-7

will connect it to the circuit.



4.1 Connecting and Setting Up Serial Communications

Host controller
T e pofiong
_’I:Z/T XD /RXD3CN-4 No.1 SERVOPACK

No.2 SERVOPACK

Final SERVOPACK

Host controller

+5V j

RXD ﬁ |

1
‘—<]:/RXD X | No.1 SERVOPACK

I

g 20 Qi

1
- No.2 SERVOPACK

I
3CN-2 Final SERVOPACK

Connecting to a Personal Computer (RS-232C)

Wire as shown in the following figure, making sure the length of the cable does not exceed 2

meters.
The following dedicated cables are available from Yaskawa.
For IBM PC/AT or compatible computer: DE9408565

Electrical characteristics can sometimes prevent communications with a SERVOPACK from
an RS-232C port, even if the wiring is correct and Yaskawa cables are used. In such cases, use
a commercially available RS-232C <> RS-422A converter, and connect to an RS-422A port.

Connecting to IBM PC/AT (or Compatible)

SERVOPACK RS-232C Port

Connector Q
Case

Personal computer-end connector 17JE-13090-02(08A) manufactured
by Daiichi Electronic Industries, Ltd, or an equivalent product.

* Connect FG to connector case.

45



Using Serial Communications

4.1.3 Baud Rate and Command Length Mode Settings

B 3CNI/O Signals

Table 4.1 Terminal Arrangement
1 |TXD | Serial communications line driver
straight output /RXD | Serial communications line receiver
2 |/TXD |Serial communications line driver inverted input
inverted output RT Terminating resistor
3 |RXD |Serial communications line receiver
straight input S5VPP | Digital Operator power supply
4 |/RXD |Serial communications line receiver
inverted input GND |0V for signal
5 |OPH | Signal for Digital Operator

Output - TXD 3CN-1
Output — /TXD 3CN-2
— Input RXD
— Input /RXD
— Input OPH

— Input /RXD

— Input RT

Output — 5VPP 3CN-8

Output — SG

Table 4.2 Terminal Functions

Data sending signal from the SERVOPACK when using serial commu-
nications conforming to RS-422A specifications. When data is not
being sent, the signal lines have high impedance.

3CN-3

3CN-4 [HiOH

Data receiving signal from the host controller (personal computer, etc.)
when using serial communications conforming to RS-422A specifica-

3CN-5

Digital Operator signal. Do not connect.

3CN-6

3CN-7

Shorting terminals 3CN-6 and 3CN-7 connects terminating resistance
to the serial input circuit of the SERVOPACK. Insert terminating resist-
ance into the SERVOPACK at the end of the serial line (i.e., furthest
from host controller).

+5 V power supply output for Digital Operator. Do not connect.

3CN-9

Ground for /TXD, TXD, /RXD, and RXD signals.

4.1.3 Baud Rate and Command Length Mode Settings

Set the baud rate and command length mode according to the host controller settings.

The SGDB-[ILJAM SERVOPACK supports two command modes.

Normal mode: This mode maintains compatibility with CACR-HR SERVOPACKs.

Fixed length mode: The length of commands and the SERVOPACK responses are fixed at

three characters, and a checksum is added. Also, communications errors

are classified in more detail than in normal mode. Refer to 4.3 Using

Fixed Length Mode.

H Baud Rate and Command Length Mode Settings

The 2SW is used to set the baud rate and command length mode.
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4.1 Connecting and Setting Up Serial Communications

2SwW Baud Rate and Command Setting Range Factory Setting

Length Mode 0toF 0

2SwW Baud Rate Command Length Mode

7

0 38400 bps Standard Length Mode e i
2sW [ ] “N

1 19200 bps

28w

2 9600 bps [

SERvor
Soop Bt
3 4800 bpS ;&v&%’lﬂ |:||:| son

4 2400 bps (ﬂ
CN__2CN
5 1200 bps
,Aﬂ
6 - -

7 - -

8 38400 bps Fixed Length Mode
9 19200 bps

A 9600 bps

B 4800 bps

C 2400 bps

D 1200 bps

E - -

F — -

Note: Donotset6,7,E,andF, as functions may be assigned to these settings without prior notice.



Using Serial Communications

4.1.4 Axis Address Settings

4.1.4 Axis Address Settings

When an SGDB-[J JAM SERVOPACK operates as part of a multi-axis configuration system,
it is assigned an axis address. Commands sent to SERVOPACKSs can also contain an axis ad-
dress. In this way, it is possible to send commands to a particular SERVOPACK or a particular
group of SERVOPACKSs among those connected in series using serial communications.

The following three settings are used according to the connection method. The maximum num-

ber of connected axes and the axis specification functions differ in each method.

Connection | Max. No. of Required Settings Axis Address Designation
Method Axes
Connected | Cn-32 Bit 8 Cn-13 1SwW Single Axis All Axes All Axes in All Axes
(Group (Group No.) | (Axis No.) Same with Same
Function Group Axis
Enable/ Number
Disable
Selection)
Single-axis 1 0 (Disabled) |No setting re- |0 Axis address | - - -
Configuration quired. designation
not required.
Multi-axis 15 0 (Disabled) |No settingre- |1toF 1to 15 0 or 00 or - -
Configuration quired. (Correspond axis address
without to axis num- omitted.
Groups bers 1to 15.)
Multi-axis 32 1 (Enabled) 1t09 1t09 11 to 19, 21 0 or 00 or 10, 20, ..., 90 |01,02,...,09
Configuration | (See note) t0 29, ..., 91 to | axis address
with Groups 99 omitted.

Note: Upto 81 logical axes can be connected, but the electrical specifications of the serial circuit limit the number of physical axes

to 32.

B Axis Addresses in a Single-axis Configuration

There are no axis addresses.

No axis address is included in a command when it is sent.

Axis Addresses in a Multi-axis Configuration without Groups

The axis address is determined by the axis number only.

Commands can be sent to a single axis address or to all axes.

Axis Addresses in a Multi-axis Configuration with Groups

The axis address contains an axis number and a group number.

The lower-place digit of the axis address is the axis number and the higher-place digit is the

group number.

Commands can be sent to a single axis address, to all axes with the same axis number (the low-

er-place digit of the axis address), to all axes with the same group number (the higher-place

digit of the axis address), or to all axes regardless of the axis address.
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4.1 Connecting and Setting Up Serial Communications

4.1.5 Axis Number Setting

The axis number is set using the rotary switch described below.

The axis address is enabled or disabled using this rotary switch.

1SwW Axis Number Setting Range Factory Setting
OtoF 0
1SwW Content Remarks
(2]
0 Disables axis address Select when using single-axis 1
configuration. I |
]
1to 9 |Sets axis numbers to 1 to 9. Select when using multi-axis =
configuration. —
1SW | Bl B
A Sets axis number to 10. Can be selected only when POWER %
. . . . ALARM SCW
using multi-axis configura-
B Sets axis number to 11. tion without groups. (Disable o \ogt o,
: the group function.) g
C Sets axis number to 12.
| Al
D Sets axis number to 13.
E Sets axis number to 14.
F Sets axis number to 15.

4.1.6 Group Function Setting

To use groups, the user needs to enable the group function and set a group number.

Whether to enable or disable the group function is set using the following memory switch bit.

Cn-32 bit 8 Group Function Enable/Disable Factory Setting
0
Setting Content Remarks
0 Disables group function. |Select when using single-axis configuration and multi-axis
configuration without groups.
1 Enables group function. | Set group number in Cn-13 when group function is enabled.

The group number is set using the following parameter.

Cn-13 Group Number Setting Range Factory Setting
1to9 1




Using Serial Communications

4.2.1 Sending Commands to a SERVOPACK

4.2 Serial Communications Commands

The use of serial commands to operate the SERVOPACK via serial communications is explained

in this section using the normal mode as an example. Refer also to 4.3 Using Fixed Length Mode

for information on using commands in fixed length mode.

4.2.1 Sending Commands to a SERVOPACK

Commands are sent as described in this section. If the axis number is omitted in a multi-axis

configuration, the command will be sent to all axes.

B Single-axis Configuration

When sending a command, the axis address is not included.

Commands take the following format:

[Command string][CR]

([CR] indicates a carriage return)

Example:

Commands

Explanation

SVON [CR]
SPD12000 [CR]

MOV40000 [CR]

ST [CR]

Turns Servo ON.
Sets feed speed data to 12000 (X 1000 command units/min).
Sets position data to 40000 (command units).

Starts operation.

B Multi-axis Configuration without Groups

Commands sent to SERVOPACKSs with an axis address M from 1 to 15 have the axis address
M included at the beginning of the command. If the axis address is omitted or designated as

0 or 00, the command will apply to all connected SERVOPACKs.

Commands take the following format:

[Axis address][Command string][CR]
(where [CR] indicates a carriage return)

Contents of [Axis Address] Designated Axis

None, 0, or 00

All axes.

N(N=1to15),0N(N=1to9) |Axisaddress N

N (N Z 16)

None (Axis addresses note between 1 and 15 are ignored.)




4.2 Serial Communications Commands

Example:
Commands Explanation
1SVON [CR] Turns ON Servo with axis address 1.
2SVON [CR] Turns ON Servo with axis address 2.
0SPD12000 [CR] Sets feed speed data of all axes to 12000 (X 1000 command units/
min).
1MOV40000 [CR] Sets position data of axis 1 to 40000 (command units).
2MOV20000 [CR] Sets position data of axis 2 to 20000 (command units).
OST [CR] Starts operation at all axes.

B Multi-axis Configuration with Groups

Commands sent to SERVOPACKSs with an axis address have the axis address included at the be-
ginning of the command. The axis address is in the form NM, when N is the group number set
in Cn-13 and M is the axis number set on 1SW. All axes or all groups can be specified by using
0 instead of the actual number. For example, specifying 0M would send commands to all SER-
VOPACKSs with axis number M, specifying NO would send commands to all SERVOPACKSs in
group number N, and specifying 00 would send commands to all connected SERVOPACKs.

[Axis address][Command string][CR]

([CR] indicates a carriage return)

Contents of [Axis Address] Designated Axis
None, 0, or 00 All axes

NM(N=1t0o9,M=1t09) Axis address NM

OMM=1t09) All axes with axis number M
NO(N=1to9) All axes with group number N
Example:

Commands Explanation

11SVON [CR] Turns ON Servo with axis address 11.

12SVON [CR] Turns ON Servo with axis address 12.

21SVON [CR] Turns ON Servo with axis address 21.

10SPD12000 [CR] | Sets feed speed data of all axes in group 1 to 12000 ( X 1000 command units/min).
21SPD1000 [CR] Sets feed speed data of axis at address 21 to 1000 ( X 1000 command units/min).
11MOV40000 [CR] | Sets position data of axis at address 11 to 40000 (command units).
12MOV10000 [CR] | Sets position data of axis at address 12 to 10000 (command units).
21MOV10000 [CR] |Sets position data of axis at address 21 to 10000 (command units).

00ST [CR] Starts operation at all axes.
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4.2.2 Reading Data from a SERVOPACK

4.2.2 Reading Data from a SERVOPACK

The SERVOPACK can return data to the host controller based on settings and commands. The

following types of data can be returned.

H Echoback

Echoback returns serially input characters unchanged. It is used to verify the contents of an

input, such as when using a serial terminal to send commands to the SERVOPACK manually.

The echoback function is enabled or disabled by sending the control code [Ctrl-E] (05H). To
enable or disable the echoback function when the SERVOPACK is started, use the following

parameter.
Cn-32 Bit A Enable/Disable Echoback Function at Factory Setting
SERVOPACK Startup 0
Setting Content
0 No echoback
1 Echoback

Echoback only functions in a single-axis configuration, and is not available in a multi-axis con-

figuration.

Echoback does not usually apply to control codes, including [Ctrl-E] itself.

[CR](0DH) is converted to [CR](ODH)+[LF](0AH) and echoed back.

Example: Starting SERVOPACK without Echoback Function

Commands SERVOPACK Response Explanation
Control power supply turned ON.
PRM1 [CR] Command input
PRMO1 = 0000000000000000 [CR][LF] |SERVOPACK response
[Ctrl-E] Echoback enabled
PRM2 [CR] PRM2 [CR][LF] Command input and echoback
PRMO02 = 0000000000000000 [CR][LF] |SERVOPACK response
[Ctrl-E] Echoback disabled
PRM2 [CR] Command input
PRMO02 = 0000000000000000 [CR][LF] |SERVOPACK response




4.2 Serial Communications Commands

B Reading SERVOPACK Settings

SERVOPACK settings, such as parameters and tables, will be returned.

The settings will be returned after being set with the PRM, VT, PT or BT command.

ltem Reading Specific Settings Reading All Settings
Command Format* | [axis_address|[comman- [axis_address)[command_string][CR]
d_string]
[data_number][CR]
Response Data [data_string][CR][LF] [data_string][CR][LF]
Format [data_string][CR][LF]
[data_string][CR][LF]
Ex.1 |Command 11VT10 [CR] 11VT [CR]
SERVOPACK |VTO010 = 00000001 [CR][LF] |VT001 = 00000001 [CR][LF]
Response VTO002 = 00000001 [CR][LF]
VT512 = 00000001 [CR][LF]
Ex.2 |Command PRM13 [CR] PRM [CR]
SERVOPACK |PRM13 = +00000001 PRMO1 = 0000000010000000 [CR][LF]
Response [CR][LF] PRMO02 = 0000000000000000 [CR][LF]
PRM3F = +00000000 [CR][LF]

* When using single-axis configuration, the axis address can be omitted from the command.
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4.2.2 Reading Data from a SERVOPACK

H Automatic Data Transmission at Events

Automatic data transmissions can be used to notify the user of events, such as positioning

completion and alarms.
This data is sent when an event occurs.
In a single-axis configuration, the data is sent automatically.

In a multi-axis configuration, ERR SN, ERR PN, and ERR OV data is sent automatically only

in the event of an axis-specific command error. It is not sent when multiple axes are designated.

Sending Conditions Commands
Once only after positioning completion COIN [CR][LF]
Once only after positioning near established NEAR [CR][LF]
Normal command OK [CR][LF]
When an alarm occurs A.xx [CR][LF]

(xx = alarm code)

Forward overtravel P-OT [CR][LF]
Reverse overtravel N-OT [CR][LF]
Stored positive stroke-limit overtravel P-LS [CR][LF]
Stored negative stroke-limit overtravel N-LS [CR][LF]
When a command | Command error ERR SN [CR][LF]
€ITOT OCCUrs (when undefined command is sent)

Number error (when the value of por ppin | ERR PN [CR][LF]
ALMp, MONp or PRMpp, etc., is incorrect)

Data error (when the value of x in PRMpp = | ERR OV [CR][LF]
x, VIppp = x, etc., is incorrect)

B SERVOPACK Status Monitor 1

This current position, errors, speed, and I/O contacts can be monitored.

When requested by a command such as MON, IN or OUT, the current monitor data is returned.
Single or continuous transmissions can be set using the following parameter. When continuous
transmissions is selected, the transmissions can be stopped by sending any character to the
SERVOPACK, or by sending a new command.

Cn-32BitC Monitor Transmissions Factory Setting
Single/Continuous 0




4.2 Serial Communications Commands

Setting 1] 1
Content Single transmission Continuous transmissions
Explanation Monitor data is sent once The most recent monitor data is sent continu-

only upon receiving a moni- | ously after receiving a monitor command.
tor command. [CR][LF] is [LF] is not added to the data string.

output after the data string. ¢ Automatic Data Transmission

When data is sent automatically during
continuous transmissions of monitor data,
[LF] is sent before the automatic data
transmission. After the automatic data
transmission, [CR][LF] is output as usual.

* Monitor data is sent until any character,
such as a subsequent command, is input.
Once a character is input, any data string
currently being transmitted will be sent,
followed by [CR][LF], terminating con-
tinuous transmissions.

Response Data [data_string][CR][LF] [data_string][CR]
Format [data_string][CR]

[d'ata_string] [CR]
[LF] COIN [CR][LF]
|data_string][CR]

[d'ata_string] [CR][LF]

Ex. |Command  |1IMONO [CR] 11MONO [CR]

SERVOPACK |NFB = +00000 [CR][LF] NFB = +00400 [CR]
Response NFB = +00401 [CR]

NFB = +00003 [CR]
NFB = +00001 [CR]
[LF] COIN [CR][LF]
NFB = +00000 [CR]

NFB = +00000 [CR][LF]
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4.2.2 Reading Data from a SERVOPACK

H SERVOPACK Status Monitor 2

The current alarm status, alarm history, and the SERVOPACK operating status (motor ON/

OFF status, positioning status, etc.) can be monitored.

When requested by an ALM command, the current status is returned once only.

Command Function SERVOPACK Status Returned Contents
ALM Requests SERVOPACK status. When motor is OFF BB[SP][SP][CR][LF] ([SP]
refers to a single space char-
acter)
When motor is ON RUN [SP][CR][LF]
‘When motor is running TURN [CR][LF]
Positioning completed COIN [CR][LF]
Positioning near NEAR [CR][LF]
During feed hold HOLD [CR][LF]
When overtravel occurs P-OT [CR][LF]
N-OT [CR][LF]
When stored stroke-limit P-LS [CR][LF]
overtravel occurs N-LS [CR][LF]
When alarm occurs A.xx (where xx is the alarm
code)[CR][LF]
ALMp Requests alarm trace back (content of p™ previous alarm). Ap-A.xx [CR][LF]
(p=0t09) If p = 0, the current alarm status is requested. Indicates that the pt? pre-
The SERVOPACK stores up to nine previous alarms. vious alarm COdf.} 15 XX
When p = 0, xx is the cur-
If an alarm had occurred previously when power to the SERVOPACK is | rent alarm code.
turned ON, the alarm code A.99 (the alarm code signifying that there is
no alarm) is stored in memory.

Note: In this case, the command spelling is the same for the normal mode and fixed length mode.




4.3 Using Fixed Length Mode

4.3 Using Fixed Length Mode

Fixed length mode is selected with 2SW. For an explanation of 2SW, refer to 4.1.3 Baud Rate and
Command Length Mode Settings.

In fixed length mode, the length of commands and the SERVOPACK responses are fixed at three
characters, and a checksum is added. Also, communications errors are classified in more detail than

in normal mode.

Fixed length mode is used when sending serial commands from a personal computer or a Serial
I/O Module of a PLC, and stricter error checking is required.

4.3.1 Calculating the Checksum

The checksum in fixed length mode is calculated by changing the sum of each character code
into a hexadecimal number, the lower byte of the number is added to the command as two char-

acters.

Example: SERVO ON command (SON)

SONFO0

The character code of “S” is 83 (53 Hex), the character code of “O” is 79 (4F Hex), and the
character code of “N” is 78 (4E Hex), the checksum of the SON command is thus 83 + 79 +
78 = 240. 240 is FO Hex. The checksum FO will be added to the command SON.

When the hexadecimal value of the checksum is 100 Hex or greater, only the lower two digits
of the checksum are added. For example, if the checksum is 1234 Hex, 34 will be added.

The checksum calculation ignores the parity bit.

4.3.2 Handling Communications Errors

The SERVOPACK generates the following error codes when communicating in fixed length

mode.
Error Name Error Code
Communications error El
Command error E2
Number error E3
Data error E4
Command sum error ES
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4.3.3 Data Sent from the SERVOPACK

A communications error will occur for a parity error, an overrun error, or a framing error.
A command sum error will occur for a sum check error.

Command errors, number errors, and data errors occur under the same conditions as ERR SN,
ERR PN, and ERR OV in normal mode. Refer to 4.2.2 Reading Data from a SERVOPACK.

H Outputting SERVOPACK Communications Errors

When a communications error is detected, the SERVOPACK outputs the error as described be-
low.

The 7-segment LED displays “E.” and /ERR = L, /AL3 = L, /AL2 = L, /AL1 = L, and /ALO
= H. For a single-axis configuration, the automatic data transmission ERRxx**[CR][LF] (un-
derlined portion represents checksum) that indicates the error will be output from the serial
port. For a multi-axis configuration, the SERVOPACK that detected the error will output three
characters of a brake signal from the serial port.

Output Device Output for Communications Error

7-segment LED E.
Contact Output /ALO (6CN-6) H

/AL1 (6CN-7) L

/AL2 (6CN-8) L

/AL3 (6CN-9) L

/ERR (6CN-27) L
Serial Output Single-axis Configuration (Auto- | ERRxx**[CR][LF] (underlined portion rep-

matic Data Transmission) resents checksum)

Multi-axis Configuration Three characters of brake signal

B Clearing Communications Errors

A communications error is cleared if any of the following occurs.

® A normal command is received.
® Power to the SERVOPACK is turned ON again.
® The SERVOPACK is reset.

4.3.3 Data Sent from the SERVOPACK

In the following explanation, underlined portions indicate the checksum.

H Automatic Data Transmission

In a single-axis configuration, the data automatically output by the SERVOPACK is as shown
below.
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SERVOPACK State Automatically Sent Data

Positioning complete CINDA [CR][LF]

Positioning near NERES [CR][LF]

Normal command OK.C8 [CR][LF]

Alarm occurred ALMxx** [CR][LF]

Error occurred ERRxx** [CR][LF]

Forward overtravel POTE3 [CR][LF]

Reverse overtravel NOTEL [CR][LF]

Stored positive stroke limit overtravel PLSEF [CR][LF]

Stored negative stroke limit overtravel NLSED [CR][LF]

Responses to Commands

The responses to commands are shown below. For commands not shown below, normal mode

responses with a checksum will be returned.

Command and SERVOPACK States Response

ALM Command Servo OFF and no alarm BLKD9 [CR][LF]

Servo ON and positioning completed | CINDA [CR][LF]

Servo ON and positioning near NEAES [CR][LF]
Servo ON and motor rotating TRNF4 [CR][LF]
Servo ON and feed hold HLDDS [CR][LF]
Servo ON and none of the above RUNES [CR][LF]
Forward overtravel POTE3 [CR][LF]
Reverse overtravel NOTEL [CR][LF]

Forward stored stroke limit exceeded | PLSEF [CR][LF]

Reverse stored stroke limit exceeded | NLSED [CR][LF]

Alarm occurred ALMxx** [CR][LF]

Error occurred ERRxx** [CR][LF]

SAVE command sent SAVEA [CR][LF]
ALMp Command ALMp = xx** [CR][LF]
PTB, PTBppp Command PTBppp = *nnnnnnnn** [CR][LF]
VTB, VITBppp Command VTBppp = nnnnnn** [CR][LF]
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4.3.3 Data Sent from the SERVOPACK

Command and SERVOPACK States Response

BTB, BTBppp Command BTBppp = = nnnnnnnn** [CR][LF]
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4.4 Serial Commands for Settings and Monitoring

It is possible to set parameters and tables using serial commands, and to monitor the state of the
SERVOPACK.

For information on serial commands relating to motor operation, refer to 3.6 Automatic Mode: Seri-
al Communications.
Note: ”“Read” in the descriptions of the servo commands means that the SERVOPACK will re-

turn the data requested by the command. The returned data must be processed as required
in the host application program.

4.4.1 List of Commands

Type Normal Mode Meaning

Fixed Length Mode

Parameters PRM Reads all parameters.
PRM
PRMpp Reads parameter number pp.
PRMpp
PRMpp = (*)nnnnnnnn Changes parameter pp to (= )nnnnnnnn.

PRMpp = (*)nnnnnnnn

TRMpp = (= )nnnnnnnn Changes parameter pp to (% )nnnnnnnn temporarily.

TRMpp = (= )nnnnnnnn
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4.4.1 List of Commands

Type Normal Mode Meaning
Fixed Length Mode
Tables PT Reads all position table settings.
PTB
PTppp Reads position table setting at ppp (where ppp is the
number in the table).
PTBppp

PTppp = (*)nnnnnnnn

PTBppp = (* )nnnnnnnn

Changes the position table setting of ppp to
(=)nnnnnnnn (where ppp is the number in the table).

VT Reads all speed table settings.

VTB

VTppp Reads speed table setting of ppp (where ppp is the
number in the table).

VTBppp

VTppp = nnnnnn

VTBppp = nnnnnn

Changes the speed table setting of ppp to nnnnnn
(where ppp is the number in the table).

BT Reads all boundary table settings.

BTB

BTppp Reads boundary table settings of ppp (where ppp is the
number in the table).

BTBppp

BTppp = (*)nnnnnnnn

BTBppp = (*)nnnnnnnn

Changes the boundary table settings of ppp to
(=)nnnnnnnn (where ppp is the number in the table).

Saving Data

SAVE Copies and saves the parameters and table settings
from back-up memory to flash memory.

SAV

LOAD Reads the parameters and table settings from flash
memory into back-up memory.

LOD y p y

INIT Initializes the parameters and table settings in back-up
memory.

INT
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Type Normal Mode Meaning
Fixed Length Mode
Monitoring MONn Reads monitor data, such as the current position, error,

speed, and I/O status.

MONn

MTY Reads the SERVOPACK capacity.

MTY

YSP Reads the Y specification (a special specification) of
the SERVOPACK. The Y specification of a standard

YSP product is 0.

ALM Reads the current operational status.

ALM

ALMp Reads the pt" previous alarm data (p = 0 to 9). When p
= 0, the current alarm data is sent.

ALMp

ATC Deletes alarm data.

ATC

SFT1 Reads the software version number in the main CPU
software version.

SFT1

SFT2 Reads the software version number in the servo CPU
software version.

SFT2
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4.4.2 Command Details

Note: ”Read” in the descriptions of the servo commands means that the SERVOPACK will re-
turn the data requested by the command. The returned data must be processed as required
in the host application program.

Parameter Manipulation Commands

Command

Top line: Normal
Bottom line: Fixed
length

Function and Contents
(Examples Apply to Normal Mode)

PRM This command reads all the parameters from the SERVOPACK.
PRM Example:
Command Response from SERVOPACK
PRM — PRMO1 = nnnnnnnn
PRMO2 = nnnnnnnn
PRM3F = nnnnnnnn
PRMpp This command reads the contents of parameter pp from the SERVOPACK.
PRMpp Used to check the contents of a particular parameter.
pp =01 to 3F Example:
Command Response from SERVOPACK
PRM30 — PRM30 = nnnnnnnn

PRMpp = *nnnnnnnn
PRMpp = *nnnnnnnn

pp = 01 to 3F

nnnnnnnn = -99999999
to +99999999 (“+” can
be omitted)

This command changes parameter number pp to = nnnnnnnn. When chang-
ing to a positive number, “+” can be omitted. When rewriting an offline
parameter, either execute the RES command after this command, or turn
OFF and ON the control power supply to apply the new value.

TRMpp = =nnnnnnnn
TRMpp = £ nnnnnnnn

pp = 01 to 3F

nnnnnnnn = -99999999
to +99999999 (“+” can
be omitted)

This command temporarily changes online parameter number pp. The com-
mand syntax is identical to “PRMpp =,” however offline parameters cannot
be changed.

When the control power supply is turned OFF and then ON or the RES
command is executed, the settings made by this command revert to those set
with “PRMpp =.”
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Bl Table Manipulation Commands

Command Function and Contents

Top line: Normal (Examples Apply to Normal Mode)

Bottom line: Fixed length

PT This command reads all data in the position table from the SERVOPACK.
PTB Example:

Command Response from SERVOPACK

PT — PTO001 = =nnnnnnnn

PT002 = = nnnnnnnn

PT512 = =nnnnnnnn

PTppp The position data of position number ppp is returned from the
PTBppp SERVOPACK.
ppp = 1to 512 Example:

Command Response from SERVOPACK

PT129 — PT129 = = 00000000

PTppp = *=nnnnnnnn This command changes table position number ppp to = nnnnnnnn. When
PTBppp = = nnnnnnnn changing to a positive number, “+” can be omitted. Either execute the
RES command after this command, or turn OFF and ON the control pow-
ppp =1to 512 . .
er supply to apply the new value. (Unit: Command unit)
nnnnnnnn = 99999999

to +99999999 (“+” can be

omitted)
VT This command reads all data in the speed table from the SERVOPACK.
V1B Example:
Command Response from SERVOPACK
VT — VTO001 = nnnnnn
VT002 = nnnnnn
VT512 = nnnnnn
VTppp The speed data of position number ppp is returned from the
VTBppp SERVOPACK.
ppp =1to 512 Command Response from SERVOPACK
VT129 — VT129 = 000001
VTppp = nnnnnn This command changes speed table position number ppp to nnnnnn. Ei-
VTBppp = nnnnnn ther execute the RES command after this command, or turn OFF and ON
ppp =1 t0 512 thf{ cor}trol power supply to apply the new value. (Unit: X 1000 command
unit/min.)

nnnnnn = 1 to 240000
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4.4.2 Command Details

Command

Top line: Normal
Bottom line: Fixed length

Function and Contents
(Examples Apply to Normal Mode)

BT This command reads all boundary positions from the SERVOPACK.
BIB Example:
Command Response from SERVOPACK
BT — BTO001 = *nnnnnnnn
BT002 = =nnnnnnnn
BT511 = £ nnnnnnnn
BTppp The boundary position of boundary number ppp is returned from the
BTBppp SERVOPACK.
ppp = 1to 511 Example:
Command Response from SERVOPACK
BT129 — BT129 = =00000000

BTppp = =nnnnnnnn
BTBppp = = nnnnnnnn

ppp =1to 511

nnnnnnnn = -99999999 to
499999999 (“+” can be
omitted)

This command changes boundary position number ppp to = nnnnnnnn.
When changing to a positive number, “+” can be omitted. (Unit: Com-
mand unit)

Either execute the RES command after this command, or turn OFF and
ON the control power supply to apply the new value.

It is necessary to set the boundary position so that BT001 <BT002 <
BT003 < ... =BT511. If only BT001 to BT006 are to be used, BT007 to
BT511 are set to +99999999.
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B Data Management Commands

Command Function and Content

Top line: Normal (Examples apply to normal mode)

Bottom line: Fixed length

SAVE Writes data from parameters, position tables, speed tables, and bound-
SAV ary tables to flash memory.

* The data is stored in memory that has a battery back-up, so if the
battery voltage is too low when the control power supply is turned
OFF, the data may be lost.

* By storing data in flash memory with this command, the data can be
restored even if the back-up battery voltage is insufficient when
power is turned OFF.

¢ During SAVE command execution, do not turn OFF the control
power supply or reset. The data may not be written normally.

LOAD Reads the data stored in the flash memory by the SAVE command into
LOD the back-up memory.

¢ Data stored in the back-up memory before the LOAD command
was executed is overwritten by the data read from the flash memory.

* With the exception of on-line parameters, the data read by the
LOAD command is applied using the RES command, or by turning
OFF and ON the control power supply.

* When the data has not been written normally by the SAVE com-
mand (e.g., when the control power supply turned OFF during
SAVE command execution), do not use the LOAD command. Data
stored in the back-up memory will be lost.

INIT Returns all parameters and table settings to their default values (the
INT factory settings).

* Only the contents of the back-up memory are returned to their ini-
tial values. This command has no effect on flash memory.

Note: During a command error, ERR PN and ERR OV are not indicated.

B Monitoring Commands

Commands Function Response Units
(Normal and Fixed (Normal and Fixed
Length Mode) Length Mode)
MONO Motor speed NFB = *=nnnnn min-!
MON1 Command speed NRF = *=nnnnnn X 1000 com-
mand units/min
MON2 Torque command TRF = =nnn %
MON3 Number of pulses from UEP = £nnnn No. of encoder
phase-U edge pulses (X 4)
MON4 Motor electrical angle EAG = nnn deg
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4.4.2 Command Details

Commands Function Response Units
(Normal and Fixed (Normal and Fixed
Length Mode) Length Mode)
MONS Internal status 1 ST1 =bygby7b16...bo Bit
(discussed later)
MONG6 Internal status 2 ST2 = bsbgbs...bg Bit
(discussed later)
MON?7 Command pulse speed PRF = =nnnnn X 1000 com-
mand units/min.
MONS Position error PER = = nnnnnnnn Command unit
MONO9 Command counter RCN = nnnnn Command unit
MONA Internal status 3 IN1 = by1bqgbg...bg Bit
(described later)
MONB Internal status 4 IN2 = bysb4b13...bg Bit
(described later)
MONC Internal status 5 OU1 =by3byzbyy...bo Bit
(described later)
MOND DG-SW setting DS1 = =nnnnnnnn Command unit
(position command)
MONE DG-SW setting DS2 = nnnnnn X 1000 com-
(speed command) mand units/min
MONF Current position PUN = = nnnnnnnn Command unit

Note: “DG-SW?” refers to digital switch.

Bit Indications: Internal Status 1 (MONS5)

Bit

When Set to 0

When Set to 1

b

/ALM (1CN-22, 23) = L (Contact ON)

/ALM (1CN-22, 23) = H (Contact OFF)

by

Dynamic brake is not operating

Dynamic brake is operating

by

Forward rotation mode

Reverse rotation mode

b3

Motor rotating (Contact ON)

Motor stopping (Contact OFF)

Positioning not completed

Positioning completed

bs

Speed loop PI control

Speed loop P control

bg

/P-CL (1CN-33) = L (ON)

/P-CL (1CN-33) = H (OFF)

b7

/N-CL (1CN-34) = L (ON)

/N-CL (1CN-34) = H (OFF)

bg

Base block in progress

Motor ON

bg

Phase Aof PG=L

Phase A of PG=H
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Bit When Set to 0 When Set to 1
b1o Phase Bof PG=L Phase B of PG =H
b1 Phase Cof PG=L Phase C of PG = H
b1y Phase Uof PG=L Phase U of PG=H
bz Phase Vof PG =L Phase V of PG =H
big Phase Wof PG=L Phase W of PG = H
bis /S-ON (1CN-28) = L (ON) /S-ON (1CN-28) = H (OFF)
bie /P-CON (1CN-29) = L (ON) /P-CON (1CN-29) = H (OFF)
by7 P-OT (1CN-30) = L (ON) P-OT (1CN-30) = H (OFF)
big N-OT (1CN-31) = L (ON) N-OT (1CN-31) = H (OFF)

Bit Indications: Internal Status 2 (MONG6)

Bit When Set to 0 When Set to 1
bo CA=L,/CA=H CA=H,/CA=L
by CB=L,/CB=H CB=H,/CB=L
by CC=L,/CC=H CC=H,/CC=L
b3 Current is not restricted Current is restricted (Contact ON)
(Contact OFF)
by Brake is applied (Contact OFF) Brake is released (Contact ON)
bs No overload warning (Contact OFF) Overload warning (Contact ON)
be Main circuit power is OFF Main circuit power is ON.
b7 Servo not ready (Contact OFF) Servo ready (Contact ON)

Bit Indications: Internal Status 3 (MONA)

Bit

When monitor bit is 0, contact is OFF and input is high.

When monitor bit is 1, contact is ON and input is low.

bo /ZRN (6CN-13)
by /MAN (6CN-14)
b /PULS (6CN-15)
b3 /MCW (6CN-16)
by /MCCW (6CN-17)
bs /RST (6CN-18)
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Bit When monitor bit is 0, contact is OFF and input is high.
When monitor bit is 1, contact is ON and input is low.
b /SP2ND (6CN-19)
by SP3RD (6CN-20)
bg /LPG (6CN-21)
bo JAST (6CN-22)
bio /ALMRST (6CN-23)
b1y /STOP (6CN-24)

Bit Indications: Internal Status 4 (MONB)

Bit When monitor bit is 0, contact is OFF and input is high.
When monitor bit is 1, contact is ON and input is low.
bo /CDO (6CN-33)
by /CD1 (6CN-34)
b /CD2 (6CN-35)
b3 /CD3 (6CN-36)
by /CD4 (6CN-37)
bs /CD5 (6CN-38)
bs /CD6 (6CN-39)
by /CD7 (6CN-40)
bg /CDS8 (6CN-41)
bg /CD9 (6CN-42)
bio /CD10 (6CN-43)
b1y /CD11 (6CN-44)
b2 /DRO (6CN-45)
bi3 /DR1 (6CN-46)
big /PSO (6CN-47)
bis /PS1 (6CN-48)




4.4 Serial Commands for Settings and Monitoring

Bit Indications: Internal Status 5 (MONC)

Bit When monitor bit is 0, contact is ON and output is low.
When monitor bit is 1, contact is OFF and output is high.
bo /AUT-LT (6CN-2)
b /MAN-LT (6CN-3)
by /POS1 (6CN-4)
b3 /POS2 (6CN-5)
by /ALO (6CN-6)
bs /AL1 (6CN-7)
be /AL2 (6CN-8)
b7 /AL3 (6CN-9)
bg /ERR (6CN-27)
bg /PO (6CN-28)
bio /P1 (6CN-29)
by /P2 (6CN-30)
bio /P3 (6CN-31)
b3 /P4 (6CN-32)
MTY Reads the SERVOPACK capacity.
MTY
YSP Reads the Y specification (special specification) of the SERVOPACK. For standard prod-
YSP ucts, the Y specification is 0.
ALM Reads the current operational status.
ALM
ALMp Reads the p™ previous alarm data (p=0 to 9). When p=0, the current alarm data is sent.
ALMp
ATC Deletes the alarm data.
ATC
SFT1 Reads the software version number in the main CPU software version.
SFT1
SFT2 Reads the software version number in the servo CPU software version.
SFT2
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4.5[|[Communications[Specifications

4.5.1[JHardware[Specifications

The serial communications specifications of the SERVOPACK are shown below.

ltem Specifications

Applicable Standard RS-422A

Communications Method Asynchronous (ASYNC)

Baud Rate 1200 to 38400 bps (Initial setting: 38400 bps)

Set using rotary switch 2SW.

Start Bits 1 bit

Data Bits 7 bits, JIS 7 bits (JIS X0201, formerly C6220)
Parity 1 bit, even

Stop Bits 1 bit

Flow Control XON/XOFF control

Structure of 1 Character

Data sequence | | | | | | | | |

/

~

0

L _TU

00 1010 1
Start bit —T

~
~
~

1 <+ Stop bit

Even parity
Data
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4.5.2 Communications Control Codes

The control codes that can be used in serial communications with the SERVOPACK are shown

below.
Control Code Content

DC3 (Ctrl-S, 13H) X-OFF (Stop transmission)

DC1 (Ctrl-Q, 11H) X-ON (Restart transmission)

EXT (Ctrl-C, 03H) Transmission is interrupted while monitor data is being returned from the
SERVOPACK. (To restart, send a monitor command to the SERVOPACK
again.)

ENQ (Ctrl-E, 05H) Enables/disables the echoback function. (The initial state at start-up is de-
termined by bit A of Cn-32. Echoback functions only in a single-axis con-
figuration, and cannot be used in a multi-axis configuration.)

SOH (Ctrl-A, 01H) Initializes the serial command buffer. All input after the final [CR] is void.

4.5.3 Transmission/Reception Timing

STFE
(Command) I
sT QoM
£ 0.1 NEAH
(Automatically sent data) IR
COIN I [
Start-up delay
Speed 2to4.5ms
> 4 ms
Positioning

completed t
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This chapter describes the basic operation of the Digital Operator and the
convenient features it offers.

All parameter settings and motor operations are possible by simple, conve-
nient, operation.

Operate the Digital Operator as you read through this chapter.

5.1 Basic Operation ....................... 5-2
5.1.1 Connecting the Digital Operator ............... 5-2
5.1.2 Precaution If Connecting/Disconnecting the Digital

Operator. ... 5-2
5.1.3 Digital Operator Functions .................... 5-3
5.1.4 Resetting Servo Alarms ...................... 5-4
5.1.5 Basic Functions and Mode Selection ........... 5-5
5.1.6 Status DisplayMode ......................... 5-6
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5.1.8 Position Table SettingMode .................. 5-12
5.1.9 Speed Table SettingMode .................... 5-14
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5.2 Practical Operation .................... 5-24
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5.1.2 Precaution If Connecting/Disconnecting the Digital Operator

5.1 Basic Operation

This section describes the basic operations using the Digital Operator.

5.1.1 Connecting the Digital Operator

The Digital Operator is available as two models: JUSP-OP02A-1 (Hand-held) and JUSP-
OPO3A (Mounted).

Each model is connected to the SERVOPACK as shown below.

JUSP-OP02A-1 (Hand-held)

JUSP-OPO03A (Mounted)

A SERVOPACK

Blala

DOWN DATA

g

SERVOPACK

ALARM

DIGITAL
OPERATOR
JUSP-OP02A

DSPL
< RESET ) SET

UP MODE/SET

~

Attach directly on
the SERVOPACK

KM

¥ YASKAWA

Connect using the 1 m
cable supplied.

SERVOPACK

5.1.2 Precaution If Connecting/Disconnecting the Digital Operator

A communication error may occur depending on the order in which the connector pin are
touched if the Digital Operator is connected or disconnected with the power supply of the SER-
VOPACK turned ON.

The error can be cleared or reset by using the mode switch and reading a normal command.

Use the following parameter to mask the /ERR signal in serial communications.

Cn-01 Bit 4

/ERR Signal Mask for Serial

Communications

Factory Setting: 0
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Setting Meaning
0 Do not mask the /ERR signal for serial communications.
1 Mask the /ERR signal for serial communications.

5.1.3 Digital Operator Functions

The Digital Operator allows the user to set parameters, send commands, and display operating

status.

This section describes the key names and functions of the Digital Operator in the initial display

status.

Hand-held Digital Operator

/@ ) Key Name Function
(r 3) ALARM RESET Key Press to reset the servo alarm.
[: b b] DSPL DSPL/SET Key Press to select the status display mode,
- SET setting mode, monitor mode, or error
DIGITAL trace-back mode.
SERVOPACK  OPERATOR
JUSP-OP02A

ALARM — Used to select data in setting mode.

( reser ) SET

DATA/ENTER Key Press to display the parameter settings
ENTER and set values.

Value Increment/ | Press to increment the set value.
/\
<KIME)

Forward Used as a forward start key during
Jog Keys |Jog Key jogging.

¥ vAsKAWA
> /) Decrement/ | Press to decrement the set value.
@ Reverse Used as a reverse start key during jog-
\ Jog Key ging.
Digit Digit Press to select the digit to be changed.
Selection Down Key | The selected digit flashes.
Keys

The cursor moves right one digit
when the Digit Down Key is pressed.

Digit Up
Key The cursor moves left one digit when
the Digit Up Key is pressed.
SVON Key Press to jog using the Digital Opera-

tor.
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Mounted Digital Operator

SERVOPACK

UP MODE/SET

OP0O3A J

~

Key Name Function
uP UP Key Press to display the parameter settings and set
values.
Pressing the UP Key increments the set value.
Pressing the DOWN Key decrements the set
N DOWN Key value
Servo alarms can be reset by pressing the UP
Key and DOWN Key simultaneously.
MODE/SET | MODE/SET Key | Press to select the status display mode, setting
mode, monitor mode, or error trace-back
mode.
DATA DATA Key Press to display the parameter settings and set

values.

Can be used as a data setting key in the set-
ting mode.

5.1.4 Resetting Servo Alarms

Servo alarms can be reset using the Digital Operator.

Alarms can also be reset using the 6CN-23, /ALMRST input signal.

If the control power supply is turned OFF, the servo alarm need not be reset. Be sure to elimi-

nate the cause of the alarm before resetting it.

For Hand-held Digital Operator, press the RESET Key to reset.

For Mounted Digital Operator, press the UP Key and DOWN Key simultaneously to reset.
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5.1.5 Basic Functions and Mode Selection

Digital Operator operation allows operation status display, parameter setting, operating com-

mand, and auto-tuning operations.

The basic modes are the status display mode, parameter setting mode, position table setting
mode, speed table setting mode, boundary table setting mode, monitor mode, and alarm trace-
back mode. When the key is pressed, the next mode in the sequence is selected.

Hand-held Digital Operator

Press the DSPL/SET Key.
The basic mode is switched.

Mounted Digital Operator

Press the MODE/SET Key.
The basic mode is switched.

Power ON

.

Status Display Mode — See 5.1.6. e.l

.

. Special Modes
Parameter Setting Mode — See 5.1.7. (See next page)

.

Position Table Setting Mode — See 5.1.8.

.

Speed Table Setting Mode — See 5.1.9.

G

Boundary Table Setting Mode — See 5.7.10. gﬂmmm

.
(L)

Monitor Mode — See 5.7.11.

Alarm Trace-back Mode — See 5.2.1. @'E 5,
v}
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5.1.6 Status Display Mode

Special Modes

Set a value for parameter Cn-00 to change the sub-mode.
Hand-held Digital Operator: Press the DATA/ENTER Key.
Mounted Digital Operator: Press the DATA Key.

Cn-00 Overview Cn-00 Overview
Setting Setting
00-00 Operation using the Digital oo-08 Current detection offset manu-
Operator (see 5.2.2) al adjustment mode (see 5.2.7)
oo-o2 Clearing alarm trace-back data J0-0R Machine machine zero point
(see 5.2.4) setting mode (see 5.2.8)
oo-04 SERVOPACK specification J0-0b Backup data save mode (see
check mode (see 5.2.5) 5.2.9)
ao0-0s Autotuning mode (see 5.2.3) 0o-0cC Backup data read mode (see
5.2.10)
00-06 Software version check mode 00-0d Backup data initialization
(see 5.2.6) mode (see 5.2.11)

5.1.6 Status Display Mode
The status display mode displays the SERVOPACK status as bit data and codes.

Bl Selecting the Status Display Mode

The status display mode is displayed when the power is turned ON. If the status display mode
is not displayed, use the procedure shown in 5.1.5 Basic Functions and Mode Selection to set

the status display mode.

Bl Display Contents of Status Display Mode

. Bit data Code
Positioning X A
completion P A N
Base block -\ b |_|
%/' b C
A\ —— Power read
SERVOPACK power ON Motor running w y

Command being distributed

Bit Data Display Contents

Bit Data Display

SERVOPACK Power ON | Lit when SERVOPACK input power ON.
Not lit when input power OFF.

Base Block Lit during base block.
Not lit at servo ON.
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Bit Data Display

Positioning Completion | Lit when the error between the position command and the actual motor
position is smaller than the preset value.

Not lit when the error is greater than the preset value.

Preset value: Set in Cn-1B (1 pulse is standard.)

Motor Running Lit when the motor speed is greater than the preset value.
Not lit when the error is smaller than the preset value.
Preset value: Set in Cn-0B (20 min'! is standard.)

Command Being Lit when an operation command is output to the motor.
Distributed Not lit when no operation command is output.
Power Ready Lit when the main circuit power supply is normal.

Not lit when the power supply is OFF or faulty.

Display Codes

Code Status

Motor OFF

I
[
\=_J

Motor ON (when no command is being output)

T

-

]
—

Positioning completed

=
]
\=_J

p ] Positioning near

Motor running

==
]
J
\=_J

Feed hold

==
121
==

Positive overtravel

b
('

Forward stored stroke limit exceeded

=
71
= —

Negative overtravel

[}
'y
|
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5.1.7 Parameter Setting Mode

Code Status
. - Reverse stored stroke limit exceeded

i :l]

T =T = Alarm status

mTmil

it l_l]

[ :l]

ST

5.1.7 Parameter Setting Mode
Functions can be selected and adjusted by setting parameters. Two types of parameters are
available: Parameter settings and memory switches. The setting method differs for each.

Parameter settings enable the parameter data to be changed within a fixed range. The memory

switches enable the required functions to be selected. A list of the parameters is given in Appen-
dix C.

B Changing Parameter Settings (Parameters Other Than Cn-01, -02,
-26, -29, -32, -33, and -39)

Parameters can be adjusted using the following procedure. Check the ranges that can be set
in the list of parameters in Appendix C.

The example below shows the procedure for changing the parameter Cn-15 from 100 to 85.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the parameter setting mode.

Tl 1000

2. Select the parameter number to be set.

The set digit flashes and is changed when the Digit Up Key or Digit Down Key is pressed.
The value of the digit is changed when the Increment Key or Decrement Key is pressed.
3. Press the DATA/ENTER Key.

The current setting for the parameter selected in step 2 is displayed.

E‘\ ) nlm
(A e

4. Set the required value.

The set digit flashes and is changed when the Digit Up Key or Digit Down Key is pressed.
The setting is changed when the Increment Key or Decrement Key is pressed.
Press the key until 00085 is displayed.
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5. Press the DATA/ENTER Key.

The value flashes and is stored.

v N\ | /_/
miimiinl -

E.’LII_IEiltJ]
/7 7 LY

6. Press the DATA/ENTER Key once more.

The display reverts to the parameter number.

(ln[-[ 4[5

The setting of parameter Cn-15 has been successfully changed from 100 to 85.

To change the setting again, repeat steps 2 to 6.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

&: - l':l'l'j

2. Press the UP Key or DOWN Key to select the parameter number to be set.

3. Press the DATA Key.

The current setting for the parameter selected in step 2 is displayed.

E‘l 1
LA

4. Press the UP Key or DOWN Key to change to the required setting of 00085.

H
(][N ]

Continue pressing the key to change quickly to the next display.
5. Press the DATA Key.

The setting flashes and is stored.

LY 1 /7
wiinlin -
E.JLILIE'HJJ
/7 7 | LY

6. Press the DATA Key once more.

The display reverts to the parameter number.

(ln[-[ 4[5

The setting of parameter Cn-15 has been successfully changed from 100 to 85.

To change the setting again, repeat steps 2 to 6.
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5.1.7 Parameter Setting Mode

B Changing Memory Switch Settings (Parameters Other Than
Cn-01, -02, -26, -29, -32, -33, and -39)

Functions can be selected by setting the memory switch bits to 0 or 1.

The example below shows the procedure for turning ON bit 4 of the memory switch in parame-

ter Cn-01.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

20

2. Select the parameter number to be set.

The set digit flashes and is changed when the Digit Up Key or Digit Down Key is pressed.

The value of the digit is changed when the Increment Key or Decrement Key is pressed.

3. Press the DATA/ENTER Key.

The current settings for the memory switch selected in step 2 are displayed.

Memory switch settings Bit number to be set

¥
FEHEEE

4. Press the Digit Up Key or Digit Down Key to select the bit number to be set.

Bit number to be set =
e
R42
ul

£
it numer ~ (12 i o[
SFDB97531 [

)
2

5. Press the Increment Key or Decrement Key to set the memory switch bit to O or 1.

:
__:l- Press either key. _’T
i} -————

To change the setting again, repeat steps 4 and 5.
6. Press the DATA/ENTER Key.

or@ 1

The stored setting flashes and is stored.

L Y Y A
O F BRI
::l::l:|::"i]
/7 /7 1 NN

Memory switches use 16 bits (0 to 9 and A to F), not numbers, to select functions.

& Setting Bits to 0 and 1

Select functions by turning these bits ON (set to 1) or OFF (set to 0).

L D)

ECA86420

FDB9 7531
+ SettoO.
| Setto1.
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7. Press the DATA/ENTER Key once more.

The display reverts to the parameter number.

@NRED

Bit 4 of the memory switch of parameter Cn-01 has been successfully set to 1.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

2. Press the UP Key or DOWN Key to select the parameter number to be set.
3. Press the DATA Key.

The current settings for the memory switches selected are displayed.

Memory switch
settings Bit number to be set

Eaisli i
4. Press the UP Key or DOWN Key to select the bit number to be set.

Bit number to be set [-
-

¥
LF

RS

" g

e
Bit number [,CLB

SFDBE7531 [

)

5. Press the MODE/SET Key.

The memory switch setting for the bit number is set to 0 or 1.

0 MODE/SET 1

To change the setting, repeat steps 4 and 5.
6. Press the DATA Key.

The setting flashes and is stored.

N N/ 7
\ ’
2 el 2le pfs 2y

LR L] E It ]
2N A W N
7. Press the DATA Key once more.

/

The display reverts to the parameter number.

@NRED

Bit 4 of the memory switch of parameter Cn-01 has been successfully set to 1.
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5.1.8 Position Table Setting Mode

5.1.8 Position Table Setting Mode

The position table setting mode enables command positions in the position table to be added

or changed.

Bl Using the Position Table Setting Mode

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the position table setting mode.
| B Il

G" - l_lll_l J

L“W—J\ )

Indicates the position ~ Number in position table
table setting mode.

2. Press the Increment Key or Decrement Key to select the number in the position table to
be added or changed.

3. Press the DATA/ENTER Key.
The setting for the number in the position table selected in step 2 is displayed.

4. Press the Increment Key, Decrement Key, Digit Up Key, or Digit Down Key to add or
change settings.

If the Digit Up Key is pressed when the leftmost digit of the lower digits is flashing, or the
Digit Down Key is pressed when the rightmost digit of the lower digits is flashing, the high-
er digits will be displayed.

If the Digit Up Key is pressed when the leftmost digit of the higher digits is flashing, or
the Digit Down Key is pressed when the rightmost digit of the higher digits is flashing, the
lower digits will be displayed.

The leftmost higher digit is a sign digit, and when it flashes, the sign (plus or minus) can
be set by pressing the Increment Key or Decrement Key.

U - Ed ) . .
[ ey IL Setting (lower 4 digits)

[ a 8 3 I.'j Setting (higher 4 digits)

5. Press the DSPL/SET Key or the DATA/ENTER Key to store the setting.
6. Press the DATA/ENTER Key once more.

The display reverts to the number in the position table.

A
Plelon]

To change the setting again, repeat steps 1 to 6.
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Mounted Digital Operator

1. Press the MODE/SET Key to select the position table setting mode.
S e

G" - l_lll_l J

L“W—J\ )

Indicates the position Number in position table
table setting mode.

2. Press the UP Key or DOWN Key to select the number in the position table to be added or
changed.

3. Press the DATA Key.
The setting for the number in the position table selected in step 2 is displayed.
4. Press the MODE/SET Key to select the digits to be set.

Pressing the UP Key or DOWN Key increases or reduces the values of the set digits. Make
sure these match the required set values.

If the MODE/SET Key is pressed when the rightmost digit of the lower digits is flashing,
the higher digits will be displayed.

If the MODE/SET Key is pressed when the rightmost digit of the higher digits is flashing,
the lower digits will be displayed.

The leftmost higher digit is a sign digit, and when it flashes, the sign (plus or minus) can
be set by pressing the UP Key or DOWN Key.

NN . o
[ U L.IlL.I Il- Setting (lower 4 digits)

[ . 8 8 GIG Setting (higher 4 digits)

5. Press the DATA Key to store the setting.
6. Press the DATA Key once more.

The display reverts to the number in the position table.

1=
Ftbb:

To change the setting again, repeat steps 1 to 6.
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5.1.9 Speed Table Setting Mode

5.1.9 Speed Table Setting Mode

The speed table setting mode enables command speeds in the speed table to be added or

changed.

B Using the Speed Table Setting Mode

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the speed table setting mode.
I | (1

E_l g [ M) ll_l J

L“W—J\ )

Indicates the speed  Number in speed table
table setting mode.

2. Press the Increment Key or Decrement Key to select the number in the speed table to be
added or changed.

3. Press the DATA/ENTER Key.
The setting for the number in the speed table selected in step 2 is displayed.

4. Press the Increment Key, Decrement Key, Digit Up Key, or Digit Down Key to add or
change the settings.

If the Digit Up Key is pressed when the leftmost digit of the lower digits is flashing, or the
Digit Down Key is pressed when the rightmost digit of the lower digits is flashing, the high-
er digits will be displayed.

If the Digit Up Key is pressed when the leftmost digit of the higher digits is flashing, or
the Digit Down Key is pressed when the rightmost digit of the higher digits is flashing, the
lower digits will be displayed.

NN . o
[ LU Il- Setting (lower 4 digits)

LI

[ il Setting (higher 2 digits)

5. Press the DSPL/SET Key or the DATA/ENTER Key to store the setting.
6. Press the DATA/ENTER Key once more.

The display reverts to the number in the speed table.

N (nll
O LI !

To change the setting again, repeat steps 1 to 6 as required.
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Mounted Digital Operator

1. Press the MODE/SET Key to select the speed table setting mode.
]

E_l K] ll_l J

L“W—J\ )

Indicates the speed  Number in speed table
table setting mode.

2. Press the UP Key or DOWN Key to select the number in the speed table to be added or
changed.

3. Press the DATA Key.
The setting for the number in the speed table selected in step 2 is displayed.
4. Press the MODE/SET Key to select the digits to be set.

Pressing the UP Key or DOWN Key increases or reduces the values of the set digits. Make
sure these match the required set values.

If the MODE/SET Key is pressed when the rightmost digit of the lower digits is flashing,
the higher digits will be displayed.

If the MODE/SET Key is pressed when the rightmost digit of the higher digits is flashing,
the lower digits will be displayed.

U - Ed ) . .
[ 'l L'lL.l Il- Setting (lower 4 digits)

LI

[ L Setting (higher 2 digits)

5. Press the DATA Key to store the setting.
6. Press the DATA Key once more.

The display reverts to the number in the speed table.

N (nll
O LI !

To change the setting again, repeat steps 1 to 6.

5.1.10 Boundary Table Setting Mode

The boundary table setting mode enables boundary positions in the boundary table to be added

or changed.

Bl Using the Boundary Table Setting Mode

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the boundary table setting mode.
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5.1.10 Boundary Table Setting Mode

Indicates the boundary  Number in boundary table
table setting mode.

Press the Increment Key or Decrement Key to select the number in the boundary table to
be added or changed.

Press the DATA/ENTER Key.
The setting for the number in the boundary table selected in step 2 is displayed.

Press the Increment Key, Decrement Key, Digit Up Key, or Digit Down Key to add or
change the setting.

If the Digit Up Key is pressed when the leftmost digit of the lower digits is flashing, or the
Digit Down Key is pressed when the rightmost digit of the lower digits is flashing, the high-
er digits will be displayed.

If the Digit Up Key is pressed when the leftmost digit of the higher digits is flashing, or
the Digit Down Key is pressed when the rightmost digit of the higher digits is flashing, the
lower digits will be displayed.

The leftmost higher digit is a sign digit, and when it flashes, the sign (plus or minus) can
be set by pressing the Increment Key or Decrement Key.

U - Ed ) . .
[ ey IL Setting (lower 4 digits)

I i i igi
[ . D E‘l i Setting (higher 4 digits)

Press the DSPL/SET Key or the DATA/ENTER Key to store the setting.
Press the DATA/ENTER Key once more.

The display reverts to the number in the boundary table.

=™
AREED

To change the setting again, repeat steps 1 to 6.

Mounted Digital Operator

1.

2.

Press the MODE/SET Key to select the boundary table setting mode.

Indicates the boundary  Number in boundary table
table setting mode.

Press the UP Key or DOWN Key to select the number in the boundary table to be added
or changed.
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3. Press the DATA Key.
The setting for the number in the boundary table selected in step 2 is displayed.
4. Press the MODE/SET Key to select the digits to be set.

Pressing the UP Key or DOWN Key increases or reduces the values of the set digits. Make
sure these match the required set values.

If the MODE/SET Key is pressed when the rightmost digit of the lower digits is flashing,
the higher digits will be displayed.

If the MODE/SET Key is pressed when the rightmost digit of the higher digits is flashing,
the lower digits will be displayed.

The leftmost higher digit is a sign digit, and when it flashes, the sign (plus or minus) can
be set by pressing the UP Key or DOWN Key.

[ SNy Setting (lower 4 digits)

"
LIS Il...l,

UL LI L

[ 'l mine Setting (higher 4 digits)

5. Press the DATA Key to store the setting.
6. Press the DATA Key once more.

The display reverts to the number in the boundary table.

Blin)
AAEEE

To change the setting again, repeat steps 1 to 6.

5.1.11 Monitor Mode

The monitor mode enables the command data entered in the SERVOPACK, the I/O signal sta-
tus, and the SERVOPACK internal status to be monitored.

The monitor mode can also be changed while the motor is running.

Bl Using the Monitor Mode

The example below shows the procedure for displaying the data for monitor number Un-00.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the monitor mode.

(Llnl- 1500

2. Press the Increment Key or Decrement Key to select the monitor number to be displayed.

3. Press the DATA/ENTER Key.
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The value for the monitor number selected in step 2 is displayed.

Data
N il (]
(Gl 51818

4. Press the DATA/ENTER Key once more.

The display reverts to the monitor number.

Ll - ol

The data for monitor number Un-00 has been successfully displayed.

Mounted Digital Operator

1. Press the MODE/SET Key to select the monitor mode.

(Llnl- 1500

2. Press the UP Key or DOWN Key to select the monitor number to be displayed.

3. Press the DATA Key.

The value for the monitor number selected in step 2 is displayed.

Data
- wilmliln!
RS

4. Press the DATA Key once more.

The display reverts to the monitor number.

(Llnl- 1500

The data for monitor number Un-00 has been successfully displayed.
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H Monitor Mode Displays

The information displayed in the monitor mode is shown below.

Table 5.1 Monitor Displays

Monitor Number Display Contents
un-0o Actual motor speed: min™1
T Target motor speed X
vt 1000 command units/min.
Un-0a Internal torque command % (with respect to
Y rated torque)
Un-03 Number of pulses from phase-U edge
(PG pulses x 4)
Un-04Y Motor electrical angle: degrees
Un-0% Internal status bit display 1 (discussed later) _|
U0 Internal status bit display 2 (discussed later) ]|
Un-07 Input cor.nmarlld pulse speed X 1000 com-
mand units/min.
Position error amount
Un-08 Units: X 1 command unit (.Cn-02 bit E = 0)
X 100 command units
(Cn-02bitE=1)
Command pulse counter value
Un-09 Units: Command units
Displays a value between 0 and 65535.
Un-08 Internal status bit display 3 (discussed later)
Un-0b Internal status bit display 4 (discussed later)
Un-0r Internal status bit display 5 (discussed later)
Un-0d Digital switch (position data) set value
Un-0E Digital switch (speed data) set value
Un-0OF Current position (command unit)

Internal Status Bit Display

wp e s j2

c

-

kil

9

\
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5.1.11 Monitor Mode

Table 5.2 Bit Displays

Monitor Bit Display Contents
Number | Number
Un-05 1 Lit with servo alarm
2 Lit when dynamic brake ON
3 Lit in reverse rotation mode
(Cn-02bit0=1)
4 Lit during motor rotation
5 Lit at positioning completion
6 Not lit during P control by mode switch or P-CON contact
7 Lit during forward current limit
8 Lit during reverse current limit
9 Lit during motor power ON
10 Lit when encoder phase A input = Low level
11 Lit when encoder phase B input = Low level
12 Lit when encoder phase C input = Low level
13 Lit when encoder phase U input = Low level*
14 Lit when encoder phase V input = Low level*
15 Lit when encoder phase W input = Low level*
16 Lit when /S-ON contact input = Low level
17 Lit when /P-CON contact input = Low level
18 Lit when P-OT contact input = High level
19 Lit when N-OT contact input = High level
20 None (always OFF)

* Incremental encoder only.
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Monitor Bit Display Contents
Number | Number

Un-06 1 Lit when command pulse or line PG phase A input = High level*
2 Lit when command pulse or line PG phase B input = High level*
3 Lit when line PG phase C input = Low level
4 Lit during current limit
5 Lit during brake release
6 Lit during overload warning
7 Lit while main circuit power ON
8 Lit during servo ready

91020 None (always OFF)

Un-0A 1 Lit when /ZRN (6CN-13) input = Low level
2 Lit when /MAN (6CN-14) input = Low level
3 Lit when /PULS (6CN-15) input = Low level
4 Lit when /MCW (6CN-16) input = Low level
5 Lit when /MCCW (6CN-17) input = Low level
6 Lit when /RST (6CN-18) input = Low level
7 Lit when /SP2ND (6CN-19) input = Low level
8 Lit when /SP3RD (6CN-20) input = Low level
9 Lit when /LPG (6CN-21) input = Low level
10 Lit when /AST (6CN-22) input = Low level
11 Lit when /ALMRST (6CN-23) input = Low level
12 Lit when /STOP (6CN-24) input = Low level

13t0 20 | None (always OFF)

* Lit at low level when bit D of parameter Cn-02 is set to 1.
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Monitor Bit Display Contents

Number | Number

Un-0B 1 Lit when /CDO (6CN-33) input = Low level
2 Lit when /CD1 (6CN-34) input = Low level
3 Lit when /CD2 (6CN-35) input = Low level
4 Lit when /CD3 (6CN-36) input = Low level
5 Lit when /CD4 (6CN-37) input = Low level
6 Lit when /CD5 (6CN-38) input = Low level
7 Lit when /CD6 (6CN-39) input = Low level
8 Lit when /CD7 (6CN-40) input = Low level
9 Lit when /CD8 (6CN-41) input = Low level
10 Lit when /CD9 (6CN-42) input = Low level
11 Lit when /CD10 (6CN-43) input = Low level
12 Lit when /CD11 (6CN-44) input = Low level
13 Lit when /DRO (6CN-45) input = Low level
14 Lit when /DR1 (6CN-46) input = Low level
15 Lit when /PS0O (6CN-47) input = Low level
16 Lit when /PS1 (6CN-48) input = Low level
17t0 20 | None (always OFF)
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Monitor Bit Display Contents

Number | Number

Un-0C 1 Lit when /AUT-LT (6CN-2) output = Low level
2 Lit when /MAN-LT (6CN-3) output = Low level
3 Lit when /POS1 (6CN-4) output = Low level
4 Lit when /POS2 (6CN-5) output = Low level
5 Lit when /ALO (6CN-6) output = Low level
6 Lit when /AL1 (6CN-7) output = Low level
7 Lit when /AL2 (6CN-8) output = Low level
8 Lit when /AL3 (6CN-9) output = Low level
9 Lit when /ERR (6CN-27) output = Low level
10 Lit when /PO (6CN-28) output = Low level
11 Lit when /P1 (6CN-29) output = Low level
12 Lit when /P2 (6CN-30) output = Low level
13 Lit when /P3 (6CN-31) output = Low level
14 Lit when /P4 (6CN-32) output = Low level
15t0 20 | None (always OFF)
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5.2.1 Operation in Alarm Trace-back Mode

5.2 Practical Operation

This section describes how to use the Digital Operator to operate and adjust the motor. Read 5.1
Basic Operation first.

5.2.1 Operation in Alarm Trace-back Mode

The alarm trace-back mode can display up to 10 previous alarms. It is useful for checking
which alarms occurred, and when.

The alarm trace-back data is not cleared when the alarm is reset or when the SERVOPACK
power is turned OFF. However, this does not affect operation.

The data can be cleared using the special mode, clearing of alarm trace-back mode. Refer to
5.2.4 Clearing Alarm Trace-back Data.

Vol iyt
11 P

| —
Alarm Sequence Number Alarm Code
The higher the number, See the Table 5.3 Alarm
the older the alarm Display Contents.

Checking Alarms

Use the following procedure to check previous alarms.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the alarm trace-back mode.

FIAEEE _
E—-‘ ||L|.. '] _,] Alarm trace-back mode

2. Press the Increment Key or Decrement Key to scroll the sequence numbers up and down.
Previous alarm information is displayed.

The higher the leftmost digit, the older the alarm data.

Mounted Digital Operator

1. Press the MODE/SET Key to select the alarm trace-back mode.

@ - |'C;l. H ‘_'B Alarm trace-back mode

2. Press the UP Key or DOWN Key to scroll the alarm sequence numbers up and down.
Previous alarm information is displayed.

The higher the leftmost digit, the older the alarm data.
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Bl Alarm Display Contents

The table below lists the alarms displayed in the alarm trace-back mode.

Refer to 7.2 Troubleshooting.

Table 5.3 Alarm Display Contents

Display Description
(Trace-back Data)

- - Absolute data error

EEPROM sum check error

Parameter setting alarm

SRAM sum check error

_—L'
T

[
17

RN

Back-up data sum check error

_—L'
22
Iy

Overcurrent

_-'-I
L.

a2 l'_l' Regenerative alarm

Main circuit voltage alarm

' Overspeed

Overload (Instantaneous)

w Overload (Continuous)

"": Heat sink overheated

Encoder machine zero point alarm

-
AN

-..
.-'...'
~Z

I—-

Absolute encoder back-up alarm

S
-~
A
-

Absolute encoder checksum alarm

-
-
1
|

Absolute encoder battery alarm

SERVOPACK battery voltage drop alarm

Absolute encoder data alarm

-
-

11
-
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Display
(Trace-back Data)

Description

_—L'
T

DN
17

Absolute encoder overspeed alarm

-
.-'...'
-

Il
—
L

Hardware alarm

.~I-
-
I

|

CPU alarm 1

CPU alarm 2

~
[
-

Servo overrun alarm (This function prevents (minimizes) overrun.)

L

==
i

Encoder output phase alarm

!
I

_-I—
[

Encoder phase A and B disconnection

Encoder phase C disconnection

-..
.-'...'
-~
R
-
I—-

Position error pulse overflow

o
T

Power line open phase detected

-
[

.—I-I
~
LR

Power failure alarm detected
(detected when power turned ON again during power holding time)

,_
Pl —I

-
I
0

Not an alarm.
Indicates normal status.
Displayed when the alarm is reset or when the power is turned ON.

The following are operator-related alarms which are not recorded by alarm trace-back.

Digital Operator communications error 1

Digital Operator communications error 2
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5.2.2 Operation Using the Digital Operator

Operation from the Digital Operator allows the SERVOPACK to run the motor. This allows
rapid checking of motor rotating direction and setting of the motor speed during machine set-

up and testing, without the trouble of connecting a host controller.

When the motor is operated by the Digital Operator, the motor speed can be changed with a

parameter. The conditions are as follows:

Parameter: Cn-22

Unit: min-!
Factory setting: 300

Refer to 5.1.7 Parameter Setting Mode for the method of setting the motor speed.

<— SERVOPACK

Digital Operator

Use the following procedure to operate the motor from the Digital Operator.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

Setting Mode
o N ¥
[t e

2. Select parameter Cn-00.

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.
Press the Increment Key or Decrement Key to change the value.

3. Press the DATA/ENTER Key.
The current setting for parameter Cn-00 is displayed.
Data

Enn _
LI

M :n]
(] O

4. Press the Increment Key or Decrement Key to change the setting to 00.

00-00 is set when the power is turned ON.
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5.2.2 Operation Using the Digital Operator

Y L [T
&J Lt LU

5. Press the DSPL/SET Key.

Enter the operation mode from the Digital Operator. Operation is now possible from the
Digital Operator.

GHEED

6. Press the SVON Key to set the servo ON status (motor turned ON).

(T 1Bl

7. Press the Increment Key or Decrement Key.

Pressing the motor rotates while the Key is pressed.

3 ’ Forward rotation Reverse rotation

of motor of motor
8. Press the DSPL/SET Key.

The display reverts to 00-00. This sets the servo OFF status (motor turned OFF).
The SVON Key also sets the servo to OFF.

I YT
E..IL' L}

9. Press the DATA/ENTER Key.

The display reverts to the setting mode.

CRIED

This ends the operation mode from the Digital Operator.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

Setting Mode
-
L

2. Press the UP Key or DOWN Key to select parameter Cn-00.

()

Cn-00 is selected when the power is turned ON.
3. Press the DATA Key.
The current setting for parameter Cn-00 is displayed.
Data

Enn _
s

M :n]
(] O
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4. Press the UP Key or DOWN Key to change the setting to 00.

00-00 is set when the power is turned ON.

I YT
E..IL' L}

5. Press the MODE/SET Key.

Enter the operation mode from the Digital Operator. Operation is now possible from the
Digital Operator.

GHEED

6. Press the DATA Key.

This sets the servo ON status (motor turned ON).

(T 15l

7. Press the UP Key or DOWN Key.

The motor rotates while the Key is pressed.

% ' Forward rotation Reverse rotation

of motor of motor
8. Press the MODE/SET Key.

The display reverts to 00-00. This sets the servo OFF status (motor turned OFF).
Pressing the DATA Key also sets the servo to OFF.

I YT
E..IL' L}

9. Press the DATA Key.

The display reverts to the setting mode.

CRIED

This ends the operation mode from the Digital Operator.
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5.2.3 Autotuning

5.2.3 Autotuning

The SERVOPACK contains a built-in autotuning function to automatically measure the ma-

chine characteristics (machine configuration and machine rigidity) and set the parameters.

Autotuning allows even totally inexperienced people to easily complete the tuning.

Automatically measures the
machine characteristics and
sets the parameters.

Load Inertia
>

SGDB Servomotor E Friction

SERVOPACK

Precautions on Autotuning

To perform autotuning, it is necessary to set the speed, machine rigidity, and input signals. In
addition, the SERVOPACK and motor operations differ from normal operations. Before per-
forming autotuning, check the following items:

Handling the Stored Stroke Limit
During tuning, the stored stroke limit does not function normally.

The stored stroke limit may not always stop the load at the set position. (P-OT and N-OT func-

tion in the same way as with normal operations.)

Speed Setting During Tuning

The motor speed during tuning is set by parameter Cn-22. The motor speed changes according
to the gear ratio, set Cn-22 so the speed is 500 min~!.

If the set value is too low, it may not be possible to perform autotuning.

The motor does not run continuously, but intermittently, while the Increment Key or Decre-
ment Key (UP Key or DOWN Key) is held down.

Machine Rigidity Selection

Select the machine rigidity as described below. If the actual rigidity is unknown, select medium

rigidity.

€ Machine Rigidity Motor

The machine rigidity is one of the machine characteristics related to

servo control. Set the servo to high response for a machine, such as a

machine tool, with high rigidity, and to low response for a machine, High rigidity
such as a robot, with low rigidity. Motor
L H
Low rigidity
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@H High Rigidity
EHE Medium Rigidity
HB Low Rigidity

If the Machine Resonates

When the servo is turned ON with the SVON Key (or DATA Key), or when the motor is oper-
ated by pressing the Increment Key or Decrement Key (UP Key or DOWN Key), machine reso-

nance indicates an inappropriate machine rigidity selection. Re-tune the machine.

1. Press the DSPL/SET Key (or MODE/SET Key) to cancel the tuning.

2. Press the DSPL/SET Key (or MODE/SET Key) once more.
This sets the machine rigidity selection mode. Decrement the machine rigidity number by
one.

If Autotuning Does Not End

Failure of autotuning to end E.a , is caused by an inappropriate machine rigidity set-

ting. Follow the procedure below to correct the machine rigidity selection, and perform auto-

tuning once more.

1. Press the DSPL/SET Key (or MODE/SET Key) to cancel the tuning.

2. Press the DSPL/SET Key (or MODE/SET Key) once more.
This sets the machine rigidity selection mode. Increment the machine rigidity number by
one.

Autotuning may not end for machines with large play or extremely low rigidity.

In these cases, use conventional manual tuning referring to Appendix A.

Input Signals
® The P-OT signal and N-OT signal are enabled in autotuning mode.
If these signals are not used, set bits 2 and 3 of parameter Cn-01 to 1.

® Autotuning is not possible during overtravel (P-OT or N-OT signal OFF).

Incorrect
Load
“F %)
A A
P-oT N-OT
OFF ON Motor
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5.2.3 Autotuning

® Perform autotuning when no overtravel has occurred (both P-OT and N-OT signal ON).

Correct
Load
1|
A L
P-OT N-OT
ON ON

Motor

When performing autotuning, set the P-CON signal to OFF status.

® When using the mode switching function, perform autotuning after performing one of the

following operations:

* Not using mode switching.

¢ Setting a higher mode switching level.

Il is displayed.

form autotuning.

If the /S-ON signal is used to set the servo ON status, turn ON the /S-ON signal after

After checking that the machine can be operated, attach the motor to the machine and per-

Check that the P-CON signal is in OFF status (PI control) before performing autotuning.

To perform autotuning, set the speed control mode to PI control.

When the mode switching function is used, P control automatically takes over above the
operating level (mode switch PI control — P control switch level), even if the P-CON sig-
nal is set to OFF. When the mode switching function is used, set the following settings be-
fore performing autotuning:

¢ Set bit B of parameter Cn-01 to 1 so that mode switching is not used.

* Set a higher operating level (mode switch PI control — P control switch level) so that
P control does not take over.

Use the settings shown below, according to the operating level. Select bit C or D of
Cn-01 as the operating level.

Operating Level
(Bit C or D of Cn-01)

Parameter Setting

Torque command (0, 0)

Set Cn-0C to the maximum torque.

Speed command (0, 1)

Make Cn-0C greater than the set value of Cn-22.

Acceleration (1, 0)

Set a maximum value of 3000 for Cn-0C.

Error pulse (1, 1)

Set a maximum value of 10000 for Cn-0C.

5-32



5.2 Practical Operation

B Parameters Automatically Settable with Autotuning

The three parameters shown below can be set with autotuning.

Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position loop gain

Once autotuning has been completed, the autotuning procedure can be omitted for subsequent
machines, if the machine specifications remain unchanged.
It is sufficient to directly set the parameters for subsequent machines.

The machine rigidity can be selected from one of seven levels.
Bl Using Autotuning

Follow the procedure below to perform autotuning.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

Setting Mode
J
L

2. Select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.

L n[-{310

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data
(l—ill—l - l"lI :l]
el ~ {unc
4. Press the Increment Key or Decrement Key to change the setting to 05 as shown below.
N ()
Elal-1819)

5. Press the DSPL/SET Key.

The machine rigidity setting is displayed.

E" | j
L. ey )

Machine Rigidity Display
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5.2.3 Autotuning

6. Press the Increment Key or Decrement Key to select the machine rigidity.
If the machine rigidity is unknown, select medium rigidity (C-003 to C-005).
7. Press the DSPL/SET Key to select the autotuning mode.

- 1
[ ] (e l“l) (tun)
Autotuning Mode

8. Press the SVON Key to turn the servo ON.

(T Telly)

9. Press the Increment Key or Decrement Key.

The motor rotates while the Key is pressed.

3 ’ Forward rotation Reverse rotation

of motor of motor

If “= . End” appears, tuning has been completed.

Gl

At this point, the servo automatically turns OFF.

(e

§
m QJ Autotuning Complete

If the servo is turned ON or OFF by an external contact signal, turn OFF this contact signal.
10. Release the Increment Key or Decrement Key.

The display changes to 00-05.

TIEEEB

11. Press the DATA/ENTER Key.

The display reverts to the setting mode.

L n[-{310

Setting Mode Display

The autotuning has now been completed.
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Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

J
L
2. Press the UP Key or DOWN Key to select parameter Cn-00. Cn-00 is selected when the

power is turned ON.

3. Press the DATA Key.

Setting Mode

)

The current setting for the parameter is displayed.

Data
[l—ill-l - l"l] :IJ
el ~ {unc
4. Press the UP Key or DOWN Key to change the setting to 05.
1] 3
E'J o= |u 5]

5. Press the MODE/SET Key.

The machine rigidity setting is displayed.

Machine Rigidity Display
6. Press the UP Key or DOWN Key to select the machine rigidity (C-001 to C-007).
7. Press the MODE/SET Key to select the autotuning mode.

[:. clu l“l] (tun)

Autotuning Mode
8. Press the DATA Key to select the servo ON status.

(T Telly)

9. Press the UP Key or DOWN Key.

The motor rotates while the Key is pressed.

E ) Forward rotation Reverse rotation

of motor of motor

If the display below appears, tuning has been completed.

[- ": e Qj Autotuning Complete

At this point, the servo automatically turns OFF.

If the servo is turned ON or OFF by an external contact signal, turn OFF this contact signal.
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5.2.4 Clearing Alarm Trace-back Data

10. Release the UP Key or DOWN Key.
The display changes to 00-05.

Glol-1al5)

11. Press the DATA Key.

The display reverts to the setting mode.

L n[-{310

Setting Mode Display

The autotuning has now been completed.

5.2.4 Clearing Alarm Trace-back Data

This procedure clears the alarm history, which stores the alarms occurring in the SERVOPACK.
When this procedure is performed, each alarm in the alarm history is set to A99, which is not an
alarm code. Refer to 5.2.1 Operation in Alarm Trace-back Mode for details.

Follow the procedure below to clear the alarm trace-back data.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

Setting Mode
J
L

2. Select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.

Clal-1210

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data
E"I il = [ 1'9
o] LA Rl (R

4. Press the Increment Key or Decrement Key to change the setting to 02.

EEEES
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5. Press the DSPL/SET Key.
The alarm trace-back data is cleared.
6. Press the DATA/ENTER Key.

The display reverts to the parameter number.

Parameter Number

L n] =100

The alarm trace-back data clearing operation has now been completed.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

Setting Mode
J
L

2. Press the UP Key or DOWN Key to select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.

L n[-{310

3. Press the DATA Key.
The current setting for the parameter is displayed.

Data
E"I “if - [ 1'9
g e
4. Press the UP Key or DOWN Key to change the setting to 02.
[l—ill-l - l—l]:lJ
el ~ {unc

5. Press the MODE/SET Key.

The alarm trace-back data is cleared.
6. Press the DATA Key.
The display reverts to the parameter number.

Parameter Number

L n] =100

The alarm trace-back data clearing operation has now been completed.
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5.2.5 Checking the SERVOPACK Specifications

5.2.5 Checking the SERVOPACK Specifications

This mode is used for maintaining the motor.
When Cn-00 is set to 00-04, this mode is used to check the SERVOPACK specifications.

Use the following procedure to check the SERVOPACK specifications.

Hand-held Digital Operator

1. Set Cn-00 to 00-04.

2. Press the DSPL/SET Key.
The SERVOPACK capacity is displayed.

SERVOPACK Capacity Display

s
Floi2ies)

S SERVOPACK Capacity
02: 0.2 kW 32: 5.0 kW
Motor model 05: 0.5 kW 3C: 6.0 kW
0: X Series 0A: 1.0 kW 4B: 7.5 kW

OF: 1.5 kW 6E: 11.0 kW
14: 2.0 kW 96: 15.0 kW
1E: 3.0 kW

3. Press the DSPL/SET Key.
The special specification (Y specification) is displayed.

Special Specification
(Y Specification) Display

ﬁ:,'. ,'_—,' ,'_—,' ,' ,':D (Hexadecimal notation)

M @ @6 @

(1) x 168+ (2) x 162+ (3) X 16 + (4) = special specification (Y specification number)

Checking of the SERVOPACK specifications has now been completed.

Mounted Digital Operator

1. Set Cn-00 to 00-04.

2. Press the MODE/SET Key.
The SERVOPACK capacity is displayed.
3. Press the MODE/SET Key.
The special specification (Y specification) is displayed.

Checking of the SERVOPACK specifications has now been completed.
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5.2.6 Checking the Software Version

This mode is used for maintaining the SERVOPACK.
When Cn-00 is set to 00-06, this mode is used to check the software version.

Use the following procedure to check the software version.

Hand-held Digital Operator

1. Set Cn-00 to 00-06.

2. Press the DSPL/SET Key.
The main CPU software version is displayed.

Main CPU Software Version Display

Sl

o) Rl

(=

| L Software version number

Main CPU display
3. Press the DSPL/SET Key.

The servo CPU software version is displayed.

Servo CPU Software Version Display

(Elalololn

Software version number

Model b: SGDB

Servo CPU display

Checking of the software version has now been completed.

Mounted Digital Operator

1. Set Cn-00 to 00-06.

2. Press the MODE/SET Key.

The main CPU software version is displayed.
3. Press the MODE/SET Key.

The servo CPU software version is displayed.

Checking of the software version has now been completed.
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5.2.7 Adjusting the Current Detection Offset Manually

5.2.7 Adjusting the Current Detection Offset Manually

Current detection offset manual adjustment is performed at Yaskawa before shipping. Basical-
ly, the customer need not perform this adjustment. Perform this adjustment only when highly

accurate adjustment is required in combination with the motor used.

Run the motor at a speed of approximately 100 min"!, and adjust the SERVOPACK until the
torque monitor ripple is minimized. Adjust the phase-U and phase-V offsets alternately several
times until these offsets are well balanced.

Use the follow procedure to perform current detection offset manual adjustment.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.
Setting Mode

J)

2. Select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.

L n[-{310

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data
(l—ill—l - l_'II:l]
el ~ {unc
4. Press the Increment Key or Decrement Key to change the setting to 08.
e _ |5 Et
Lnu Lo

5. Press the DSPL/SET Key.

The display changes to the current detection offset manual adjustment mode. The amount
of current detection offset is displayed.

FEEED

6. Press the Digit Up or Digit Down Key.

The display switches between the phase U and phase V.

BISIBIEE) . GIolalold)

Phase-U Current Phase-V Current
Adjustment Mode Adjustment Mode
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7. Press the Increment Key or Decrement Key to adjust the amount of offset.
8. Press the DSPL/SET Key.

The display reverts to the parameter number.

(Elal- 1218

9. Press the DATA/ENTER Key.

The display reverts to the setting mode.

Setting Mode Display

L n] =100

The current detection offset manual adjustment has now been completed.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

Setting Mode
J
L

2. Press the UP Key or DOWN Key to select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.

L n[-{310

3. Press the DATA Key.
The current setting for the parameter is displayed.

Data
[l—ill-l - l—l]:lJ
welie] =
4. Press the UP Key or DOWN Key to change the setting to 08.
S| 5 Cr
[L L e E']

5. Press the MODE/SET Key.

The display changes to the current detection offset manual adjustment mode. The amount
of current detection offset is displayed.

SHEED

6. Press the DATA Key. The display switches between the phase U and phase V.

[Fi. D Gl 7 l"l] —> [b =i 'n-“r]

1 t
YY) - Lt
Phase-U Current DATA Phase-V Current
Adjustment Mode O Adjustment Mode
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5.2.8 Setting the Machine Zero Point

7. Press the UP Key or DOWN Key to adjust the amount of offset.
8. Press the MODE/SET Key.

The display reverts to the parameter setting.

(Glal-1518)

9. Press the DATA Key.

The display reverts to the setting mode.
Setting Mode Display

- 153
Ly

ql_l"l

The current detection offset manual adjustment has now been completed.

5.2.8 Setting the Machine Zero Point

When the motor is first connected to the SERVOPACK and the power is turned ON, or when
the battery has been removed for more than four days without the SERVOPACK power being
turned ON, perform the operation shown below after setting up the absolute encoder.

Before performing this operation, either use manual operation mode or pulse train operation
mode, or rotate the motor externally and move to the machine zero point (coordinate =+

nnnnnnnn).

Use the following procedure to set the machine zero point.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

Setting Mode

J)

2. Select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.

L n] =100

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data

EEEES
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4. Press the Increment Key or Decrement Key to change the setting to OA.

(Clcl-121A)

5. Press the DSPL/SET Key.

The display changes to the machine zero point setting mode. The machine zero point to
be set is displayed.

EEEm

6. Press the Digit Up Key or Digit Down Key to select the digits to be set.

If the digit that is currently flashing is at the end of the display area, it is possible to move
from the lower digits to the higher digits, or from the higher digits to a lower digits by
pressing the Digit Up Key or Digit Down Key in the direction away from this digit.

The leftmost higher digit is a sign digit, and when it flashes, the sign (plus or minus) can
be set by pressing the Increment Key or Decrement Key.

(lgl5lals) — (Jolsls)

Higher Digits Lower Digits

7. Press the Increment Key or Decrement Key to set the machine zero point.
8. Press the DSPL/SET Key.

The input value flashes.
9. Press the DATA/ENTER Key.

The display reverts to the parameter setting.

(Glcl-15lA)

10. Press the DATA/ENTER Key.

The display reverts to the setting mode.

Setting Mode Display

L n] =100

The machine zero point setting has now been completed.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

J)

Setting Mode

)
1
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5.2.8 Setting the Machine Zero Point

2. Press the UP Key or DOWN Key to select parameter Cn-00.

Cn-00 is selected when the power is turned ON.

LM

()
[

M
o

3. Press the DATA Key.

The current setting for the parameter is displayed.

Data

(Sl

M
Ll

1)

4. Press the UP Key or DOWN Key to change the setting to OA.

@

o]
v

e
[}

)

5. Press the MODE/SET Key.

The display changes to the machine zero point setting mode. The machine zero point to
be set is displayed.

[

"
g

(]
s

70

6. Press the MODE/SET Key to select the digits to be set.

If the DOWN Key is pressed when the rightmost lower digit flashes, the higher digits are
displayed.
If the DOWN Key is pressed when the rightmost higher digit flashes, the lower digits are
displayed.

The leftmost higher digit is a sign digit, and when it flashes, a sign (plus or minus) can be
set by pressing the Increment Key or Decrement Key.

L.

M

m

L

-n—u] —>

) .

Higher Digits

7. Press the DOWN Key to select the digit, and press the UP Key to set the value for this digit.
8. Press the MODE/SET Key.

(

15

[ L ]

Lower Digits

The display reverts to the parameter setting.

G

o]
v

Gl

9. Press the DATA Key.

The display reverts to the setting mode.

Setting Mode Display

1
L

M

M
L

M
o

The machine zero point setting has now been completed.
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5.2.9 Saving Backup Data

The SERVOPACK backup data consists of parameters, table data, and absolute encoder posi-
tion data. Because the data and parameters are stored in the battery backup memory, they may
be deleted due to battery consumption. If the following operation performed after setting the

backup data, the backup data can be saved to nonvolatile memory.

Use the following procedure to save the backup data.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

Setting Mode

J)

2. Select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.

(L
!

ql_l"l

e ]
U

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data
E"I il = [ 1'9
U] (X i
4. Press the Increment Key or Decrement Key to change the setting to Ob.
Il i
[L (] B [ t']

5. Press the DSPL/SET Key.

The display changes to the backup data save mode.

(15lAlE)

6. Press the DSPL/SET Key.

When the backup data has been written to nonvolatile memory, “End” is displayed. Do not
turn OFF the SERVOPACK control power until “End” is displayed. Also, if the DATA/EN-
TER Key is pressed in the parameter save mode, the data is not saved and the display re-
verts to the parameter setting.

(L IElnig)
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5.2.9 Saving Backup Data

7. Press the DATA/ENTER Key.

The display reverts to the parameter setting.

ERREE

8. Press the DATA/ENTER Key.

The display reverts to the parameter number.

Parameter Number

L n[-{310

The operation for saving the backup data has now been completed.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

Setting Mode

J)

2. Press the UP Key or DOWN Key to select parameter Cn-00.

)

Cn-00 is selected when the power is turned ON.

(L

| ™M
(N K]

LM

3. Press the DATA Key.
The current setting for the parameter is displayed.

Data
E"I “if - [ 1'9
g e
4. Press the UP Key or DOWN Key to change the setting to Ob.
T ™
(ll_lll'_,f' - U ]b}

5. Press the MODE/SET Key.

The display changes to the backup data save mode.

[ |5[R]u[E)

6. Press the MODE/SET Key.

When the backup data has been written to nonvolatile memory, “End” is displayed. Do not
turn OFF the SERVOPACK control power until “End” is displayed. Also, if the DATA Key
is pressed in the parameter save mode, the data is not saved and the display reverts to the
parameter number.

(L IElnig)
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7. Press the DATA Key.

The display reverts to the parameter setting.

EEREE

8. Press the DATA Key.

The display reverts to the parameter number.

Parameter Number

ql_l"l

2]yl
LU

The operation for saving the backup data has now been completed.

5.2.10 Reading Backup Data

If the SERVOPACK backup data has been deleted, or the previously saved status need to be
returned, performing this operation enables the backup data saved to nonvolatile memory to
be read.

Use the following procedure to read the backup data.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

J)

2. Select parameter Cn-00.

Setting Mode

)
1

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.

Clal-1210

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data
E"I il = [ 1'9
o] LA Rl (R

4. Press the Increment Key or Decrement Key to change the setting to OC.

EHEN
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5.2.10 Reading Backup Data

. Press the DSPL/SET Key.

The display changes to the backup data read mode.

(L ]al5la)

. Press the DSPL/SET Key.

When the backup data has been read from nonvolatile memory, “End” is displayed. Do
not turn OFF the SERVOPACK control power until “End” is displayed. Also, if the DATA/
ENTER Key is pressed in the parameter read mode, the data is not read and the display
reverts to the parameter setting.

(] [E]l2)

. Press the DATA/ENTER Key.

The display reverts to the parameter setting.

EHEN

. Press the DATA/ENTER Key.

The display reverts to the parameter number.

Parameter Number

ql_l"l

- 73
L

The operation for reading the backup data has now been completed.

Mounted Digital Operator

1. Press the MODE/SET Key to select the setting mode.

Setting Mode

J)

)

2. Press the UP Key or DOWN Key to select parameter Cn-00.

Cn-00 is selected when the power is turned ON.

L n] =100

. Press the DATA Key.

The current setting for the parameter is displayed.

Data

ﬁ-n “if - [0

0

1L L

4. Press the UP Key or DOWN Key to change the setting to 0C.

EREE

&)
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5. Press the MODE/SET Key.

The display changes to the backup data read mode.

(L ]al5la)

6. Press the MODE/SET Key.

When the backup data has been read from nonvolatile memory, “End” is displayed. Do
not turn OFF the SERVOPACK control power until “End” is displayed. Also, if the DATA
Key is pressed in the parameter read mode, the data is not read and the display reverts to
the parameter setting.

(L IElnig)

7. Press the DATA Key.

The display reverts to the parameter setting.
(l"il w1 l"lI l"']
Celee] ~ ol
8. Press the DATA Key.
The display reverts to the parameter number.
Parameter Number

L n[-{310

The operation for reading the backup data has now been completed.

5.2.11 Initializing Backup Data

This operation makes it possible to return the current backup data to the factory-set backup
data.

Use the following procedure to initialize the backup data.

Hand-held Digital Operator

1. Press the DSPL/SET Key to select the setting mode.

J)

2. Select parameter Cn-00.

Setting Mode

)

Cn-00 is selected when the power is turned ON.
Press the Digit Up Key or Digit Down Key to select the digits to be set.

Press the Increment Key or Decrement Key to change the value.
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5.2.11 Initializing Backup Data

L n[-{310

3. Press the DATA/ENTER Key.
The current setting for the parameter is displayed.

Data
E"I il = [ 1'9
RN L
4. Press the Increment Key or Decrement Key to change the setting to 0d.
(l—ill—l - l"ll_ﬂ
it LI
5. Press the DSPL/SET Key.

The display changes to the backup data initialization mode.

[ | :'o"_‘)

6. Press the DSPL/SET Key.

When the backup data in the battery backup memory has been returned to the factory set-
ting, “End” is displayed. Do not turn OFF the SERVOPACK control power until “End”
is displayed. Also, if the DATA/ENTER Key is pressed in the battery backup data initial-
ization mode, the data is not initialized and the display reverts to the parameter number.

(] [E]l2)

7. Press the DATA/ENTER Key.

The display reverts to the parameter setting.

EREEE

8. Press the DATA/ENTER Key.

The display reverts to the parameter number.

Parameter Number

L n] =100

The operation for initializing the backup data has now been completed.

Mounted Digital Operator
1. Press the MODE/SET Key to select the setting mode.

J)

2. Press the UP Key or DOWN Key to select parameter Cn-00.

Setting Mode

)

Cn-00 is selected when the power is turned ON.

L n] =100
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3. Press the DATA Key.

The current setting for the parameter is displayed.

Data
E"I il = [ 1'9
L e
4. Press the UP Key or DOWN Key to change the setting to 0d.
[l—ill-l - l"l] __ﬂ
it LI

5. Press the MODE/SET Key.

The display changes to the backup data initialization mode.

{ £)

6. Press the MODE/SET Key.

i1

-~

When the backup data in the battery backup memory has been returned to the factory set-
ting, “End” is displayed. Do not turn OFF the SERVOPACK control power until “End”
is displayed. Also, if the DATA Key is pressed in the battery backup data initialization
mode, the data is not initialized and the display reverts to the parameter setting.

(TR

7. Press the DATA Key.

The display reverts to the parameter setting.

EREEE

8. Press the DATA Key.

The display reverts to the parameter number.
Parameter Number

L n[-{310

The operation for initializing the backup data has now been completed.
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This chapter describes how to select 2-Series Servodrives and peripheral
devices.

The section also presents the specifications and dimensional drawings re-
quired for selection and design.

Choose and carefully read the relevant sections of this chapter.
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6.4.2 SERVOPACK Dimensional Drawings ........... 6-138
6.4.3 Digital Operator Dimensional Drawings ......... 6-149
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6.6 Specifications and Dimensional Drawings of
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6.6.2 MotorCables ........... ... ... i, 6-194
6.6.3 CONNECLOr ... ..ot 6-195
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6.6.10 Cable with 1CN Connector and One End

without Connector .......................... 6 -239
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6.6.20 Manual Pulse Generator (PRET-2C3T/100-M1) . 6 -255
6.6.21 Cables for Connecting Personal Computer and
SERVOPACK . ... ... e 6 -256
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6.1 Selecting a =-Series Servo

6.1 Selecting a =-Series Servo

This section describes how to select the 2-Series Servomotor, SERVOPACK, and Digital Operator.

6.1.1 Selecting a Servomotor

The method of selection differs according to the model of Servomotor. Numbers 1 to 6 in the

following explanation correspond to 1 through 6 in the Flowchart for Servomotor Selection
on following pages.

B Selecting an SGMG, SGMS, or SGMD Servomotor

The following pages provide an explanation of X-Series Servomotor models and selection
flowcharts.
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6.1.1 Selecting a Servomotor

Models

Each model of X-Series Servomotor can be identified by specifying an 8-digit alphanumeric
code following “SGM[-".

SGML]-03A2AALIL]
|

3-Series
G: SGMG Servomotor
S: SGMS Servomotor
D: SGMD Servomotor

1. Rated output (motor capacity)
03: 0.3kW (0.40HP) 05: 0.45kW (0.60HP) 06: 0.6kW (0.80HP)

09: 0.85kW(1.14HP), 0.9kW(1.21HP) 10: 1.0kW (1.34HP)
12: 1.2kW (1.61HP) 13: 1.3kW (1.74HP) 15: 1.5kW (2.01HP)
20: 1.8kW (2.41HP), 2.0kW  (2.68HP) 22: 2.2kW (2.95HP)
30: 2.9kW (3.89HP), 3.0kW  (4.02HP) 32: 3.2kW (4.29HP)
40: 4.0kW (5.36HP) 44: 4.4kW (5.90HP) 50: 5.0kW (6.71HP)
55: 5.5kW (7.38HP) 60: 6.0kW (8.05HP) 75: 7.5kW (10.06HP)

1A: 11kW  (14.75HP) 1E: 15kW(20HP)
2. Supply voltage
A: 200V

3. Encoder specification
2: 8192 P/R incremental encoder
6: 4096 P/R incremental encoder
W: 12-bit (1024 P/R) absolute encoder

S: 15-bit (8192 P/R) absolute encoder
4. Rated speed

A: SGMG (1500 min'1)
SGMS (3000 min‘T)
SGMD (2000 min)

B: SGMG (1000 min'!)

5. Shaft specification

Blank: Standard (straight without key)

A: Standard (straight without key, only when “options” and “lead specification” columns are not blank)

B: Straight with key and one shaft-end tap

C: Taper 1/10 with parallel key

D: Taper 1/10 with Woodruff key (for G Series 05 and 09 only)
6. Options

Blank: Standard
1: Standard (only when “lead specification” column is not blank)
With oil seal

With 90 VDC brake

With 24 VDC brake

With oil seal and 90 VDC brake

With oil seal and 24 VDC brake

Lead specification

Blank: Standard (connector)
’ <Flowchart for Servomotor selection >

[OIRUN @

Selected motor model
Example samG- [o]9][A[2][AlB][S] ]
Axis 1 sev [ - D000
Axis 2 sev []-OOJOIOIEE]
e o o ® @ @ @ Biankfor standard specification
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6.1 Selecting a =-Series Servo

Flowchart for Servomotor Selection

The actual selection of the SGMG, SGMS or SGMD Servomotor is performed according to

the following flowchart.

C Start Servomotor selection )

A |

apacity ® o o |[f necessary, refer to the data sheets in
6.2 Servomotor Ratings and Specifications.

1. Select motor ¢

A ]

o Fill in Machine Data Table

A ]

® Select capacity using

e *
Servomotor sizing software. eoe

Determine motor capacity

Enter code in the first and second columns.*2

Enter rated output
> SGMO-HE__
2. Enter supply voltage
Always enter “A” (200 V) in the third column.
= SGMO-OJOA_
J
3. Select encoder specification
l The encoder specification differs
4096/8192 P/R according to the motor series.*3
Absolute or incremental encoder
| = sGMO-OOOm_

Incremental?
12-bitor 15-bit - - - - -- - s o s oo
absolute encoder = SGMO-OOOm__

:

4. Enter rated speed

a. Model SGMG (1500 min-"), Enter A
/ Model SGMS, Model SGMD nerA  .f  sGMO-0000A_ _

EnterB. | enpn T

\ b. Model SGMS (1000 min-T)

:

To next page (A)

SGMO-O000OB_ _
|
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6.1.1 Selecting a Servomotor

From previous page (A)

|

5. Select shaft specification

\

Straight without key

SGMO-O0C00O0A _

b. Straight with key (with end-shaft

tap)

d. Taper 1/10 with Woodruff key
(for G Series 05 and 09 only)

SGMO-000OOD

:

. Select option specification

With 90 VDC brake

SGMO-000OOB _

Under gravity load

With 24 VDC brake

With oil seal

\J

With oil seal and 90
VDC brake

With oil seal and 24
VDC brake

SGMI-H00OOOG _

Kc. Gravity load + oil

( End Servomotor selection

Normally, the last
column is left blank.

)

A ]

*1. Consult your Yaskawa sales representative for further information.

*2. Rated output

Motor capacity (kW)
Series G S D
Code 1500 min-1 1000 min-1 3000 min- 2000 min-1
03 0.3
05 0.45
06 0.6
09 0.85 0.9
10 1.0




6.1 Selecting a =-Series Servo

Series G S D

Code 1500 min-1 1000 min-1 3000 min-1 2000 min-1
12 1.2

13 1.3

15 1.5

20 1.8 2.0 2.0

22 2.2

30 2.9 3.0 3.0

32 3.2

40 4.0 4.0

44 4.4 4.4

50 5.0

55 5.5

60 6.0

75 7.5

1A 11.0

1E 15.0
*3. Encoder specification

Symbol Specifications SGMG SGMS SGMD

2 Incremental encoder: 8192 P/R © O O
6 Incremental encoder: 4096 P/R O ©) O
w Absolute encoder: 12 bits (1024 P/R) O O ©)
S Absolute encoder: 15 bits (8192 P/R) O O O

6-7
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6.1.1 Selecting a Servomotor

B Selecting an SGM or SGMP Servomotor

Models

Each model can be identified by specifying a 7-digit alphanumeric code following either
“SGM-" or “SGMP-" according to the servo system to be used. Numbers 1 to 6 in the explana-
tion below correspond to 1 through 6 in the Flowchart for Servomotor Selection on following

pages.

SGM-04A312[]

3-Series

SGM: SGM servomotor
SGMP: SGMP servomotor (cube type)

1. Rated output (motor capacity)
(common to both SGM and SGMP)
02: 200 W, 04: 400 W, 08: 750 W
(SGMP only)

15: 1.5 kW

2. Supply voltage
A: 200V

3. Encoder specification
3 : 2048 P/R incremental encoder
W: 12-bit absolute encoder

4. Design revision order

5. Shaft specification
SGMP Servomotor 2: Straight without key
4: Straight with key
6: Straight with key and tap
6. Options
B: With brake S: With oil seal
D: With brake and oil seal P: Drip-proofed

4Gowchart for Servomotor selection >

Selected Motor Model
Example sam- [o] 4][AlwI[1][4](B]
Axis 1 sam- OO
Axis 2 sem- [ JCICIOIC]
e o o e o o o
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Flowchart for Servomotor Selection

The actual selection of SGM or SGMP Servomotors is made according to the following flow-

chart.

If an SGMP Servomotor is selected, replace “SGM” with “SGMP.”

C Start Servomotor selection )

1. Select motor capacity

!

o Fill in Machine Data Table

:

® Select capacity using
Servomotor sizing software.

Enter rated output

Determine motor capacity

® o o |[f necessary, refer to the data sheets in
6.2 Servomotor Ratings and Specifications.

eee If 200 W, enter “02” in the first and second

columns.

If 400 W, enter “04” in the first and second
columns.

If 750 W, enter “80” in the first and second
columns.

If 1.5 kW, enter “15” (SGMP only) in the first
and second columns.

:

2. Enter supply voltage

| Always enter “A” (200 V) in the third column.

SGM-OOA__ _ _

:

3. Select encoder specification

.

Enter 3

a. 2048 P/R incremental encoder

b. 12-bit absolute encoder

>  SGM-OJ0O3__

Enter W SGM-OOOW _ _ _

'

4. Enter design revision order

Always enter “1” in the fifth column.

= SGM-OOO01__
]

;

To next page (A)
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6.1.1 Selecting a Servomotor

From previous page (A)

|

5. Select shaft specification

With/without key?

Straight without key

SGM-000002_

Straight with key

SGM-000004_

'

6. Selection option specification

A ]

a. Under gravity load

d. Subject to water droplets

™\ With brake

= SGM-OOO0OOOB

With oil seal

- - -| With brake and

oil seal » SGM-0JO0OO0OOD

Drip-proofed

SGM-0000OOrP

Y

C End Servomotor selection )

* Consultyour Yaskawa sales representative for further information.
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Machine Data Table

Fill out the machine data table below as an aid to selecting the drive system. When the machine

data table is complete, use the servomotor sizing software to select the motor capacity.

Table 6.1 Machine Data Table

Ball Screw Horizontal Axis

*1  Load mass w — kg (Ib)
Thrust F — kg (Ib)
Coefficient of friction u
Overall efficiency n 4—F— Table W

*2  Gear ratio R (=Nm/N¢) —— Motor :&'LLLL

Ball screw
. Gear+coupling
*3  Gear+coupling GD?%g ——kg-cm? GD%g
(Ib-in2.)
Ball screw pitch P —  mm (in.)
Ball screw diameter D ——mm (in.)
Ball screw length L ——  mm (in.)
Ball Screw Vertical Axis
Load mass W1 — kg (Ib) °
Counterweight W) —— kg (Ib) Motor
Coefficient of friction w D Gear-+coupling
GD?g
Overall efficiency M
wi
Gear ratio R (= Nm/N¢) I
Ball
Gear+coupling GD?%g ——kg-cm? all screw
(Ib-in2.)
Ball screw pitch P ——  mm (in.)
Ball screw diameter D ——mm (in.)
Ball screw length L ——  mm (in.)
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6.1.1 Selecting a Servomotor

Timing Belt
Pulley w
Load mass W —kg (Ib) GD%d F a7/
D
Thrust F —kg(Ib) ¢ CD C)
. Timing belt
Gear+coupling

Coefficient of friction u _— GD%g
Overall efficiency n Motor
Gear ratio R (= Nm/N¢)
Gear+coupling GD%g ——kg-cm?

(Ib-in2.)
Pulley GDZd ——kg-cm?

(Ib-in2.)
Pulley diameter D —— mm (in.)

Rack and Pinion
Load mass \\ — kg (Ib) W
” Rack
Thrust F —kg(Ib) .
Pinion
Coefficient of friction w _ Gear+coupling
GD?g

Overall efficiency n
Gear ratio R (= Nm/N¢)
Gear+coupling GD%g ——kg-cm?

(Ib-in2.)
Pinion diameter D —— mm (in.)
Pinion thickness t —— mm (in.)
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Roll Feeder
Press force
Load GD? GD%¢ ——kg-cm?
(Ib-in2.)
Roller
Tension F — kg (Ib) r
Press force P — kg (Ib) Mot N
K ) eore
Roller diameter D ———mm (in.) ggazrg"'COUP"ng N
Coefficient of friction w
Overall efficiency n
Gear ratio R (= Nm/N¢)
Gear+coupling GD%g ——kg-cm?
(Ib-in2.)
Rotor
Load GD? GD%¢ ——kg-cm?
(Ib-in2.) T¢
Load torque T¢ ——kg-cm
(Ib-in2) Gear+coupling GD2¢
GD?g
Overall efficiency n
Gear ratio R (= Nm/N¢)
Gear+coupling GD%g ——kg-cm?
(Ib-in2.)
Others
Load GD? GD%¢ ——kg-cm?
(Ib-in2.)
Load torque T¢ ——kg-cm
(Ib-in2.)
Motor speed Nm ——min’!
DUTY td —s
Positioning time ts —s
Accel/decel time ta —s
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6.1.1 Selecting a Servomotor

Duty cycle
DUTY td —s Vep---ns : .
Positioning distance Ls —— mm (in.) EL s ;
Moving part speed V¢ ——m/min e I‘ta—d‘
td
Positioning time ts —s
Accel/decel time ta —s

Enter either V¢ or ts. If both are entered, specify priority.

¢ Operating environment
¢ Operating temperature
¢ Other

* 1. GD?Z (inertia) of Table W (Ioad weight) and GD? (inertia) of the motor are automatically calculated by the servomotor sizing
software.

* 2. Gear ratio R = Nm/N¢ =motor-speed/load-speed

* 3. Gear+coupling GD? g: GD? of gear or coupling
This is GD? of the joint (including a gear) between the motor and the load (machine).
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6.1.2 Selecting a SERVOPACK

=-Series

This section explains each model of SERVOPACK and applicable Servomotors.

Models

Select an SGDB SERVOPACK according to the servo system to be used. Each model can be
identified by specifying a 4-digit alphanumeric code following “SGDB-". Refer to the Table

6.2.

SGDB- 05 A M-[]

SGDB SERVOPACK

Rated output (motor capacity)

Code Capacity (kW)
02 0.2
05 0.5
10 1.0
15 1.5
20 2.0
30 3.0
50 5.0
60 6.0
75 7.5
1A 11.0
1E 15.0

Supply voltage

A: 200V

Model

M: For multifunctional position control

Option

P: Duct ventilation type

( FIowchartforSERVOPACKseIectiorD

Selected SERVOPACK Model

Example sGDB-  [0][5][AM][]

Axis 1 seoB- [ L]
Axis 2 seps- [ ]I
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6.1.2 Selecting a SERVOPACK

B Correspondence between SERVOPACKSs and Servomotors

The SERVOPACK to be selected is determined by the motor being used. Refer to the following
table to select an appropriate SERVOPACK. The motor to be used can also be changed among

applicable motors within the same group by setting the parameter.

Table 6.2 Correspondence between SERVOPACKSs and Servomotors

Group SERVOPACK Model Applicable Motor Model

SGM-02A

02 SGDB-02AM
SGMP-02A

SGMG-03ALIB

SGM-04A
05 SGDB-05AM

SGMP-04A

SGMG-05ALIA

SGMG-06ALIB

SGM-08A

SGMP-08A
10 SGDB-10AM

SGMG-09ALJA

SGMG-09ALIB

SGMS-10ALIA

SGMG-12A[L1B

SGMG-13ALJA
15 SGDB-15AM

SGMP-15A

SGMS-15ALIA

SGMG-20ALJA

20 SGDB-20AM SGMG-20A[B

SGMS-20ALJA

SGMD-22ALJA

SGMG-30ALIA
30 SGDB-30AM

SGMG-30ALIB

SGMS-30ALIA
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Group SERVOPACK Model Applicable Motor Model
SGMD-32A[]A
SGMG-44A[JA
SGMG-44A[]B
50 SGDB-50AM
SGMS-40ALJA
SGMD-40A[JA
SGMS-50ALJA
SGMG-55AL1A
60 SGDB-60AM
SGMG-60ALIB
75 SGDB-75AM SGMG-75AL1A
1A SGDB-1AAM SGMG-1AALIA
1E SGDB-1EAM SGMG-1EA[LJA

6.1.3 Selecting a Digital Operator
The following two models of Digital Operator are available. Each model differs in shape but
the operating functions are identical.

The two models cannot be used simultaneously. However, it is convenient to have both models

and use whichever suits the circumstances.

B Models of Digital Operator

e JUSP-OP03A (Mounted) e JUSP-OP02A-1 (Hand-held)

SERVOPACK

UP MODE/SET

DOWN DATA

CHE)

Use attached to the top of the
SERVOPACK front face.

Use held in the hand while connected
with the 1 m cable supplied.

Figure 6.1 Digital Operator
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6.1.3 Selecting a Digital Operator

Bl Digital Operator Selection

Select the Digital Operator according to the flowchart below.

( Start Digital Operator selection >

Y

e |s the SERVOPACK front face

easily accessible for Yes
operation?
® |s compactness a priority?
No Select
4 Mounted

Model JUSP-OP03A

A J

® |s the SERVOPACK front face
not easily accessible for
operation?

® Hand-held operation required?

} > Model JUSP-OP02A-1

Select Hand-held

!

C End Digital Operator selection >

Personal
computer is used Use a Hyper Terminal.
> (Provided with Windows 95 or 98.)

Purchase dedicated cable (DE9405258,
DE9408564, or DE9408565) separately.

Figure 6.2 Flowchart for Digital Operator Selection
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6.2 Servomotor Ratings and Specifications

This section presents tables of ratings and specifications for Servomotors. Refer to these tables

when selecting a Servodrive.

6.2.1 Ratings and Specifications

The ratings and specifications of each Servomotor model are shown below.

B SGMG Servomotors (Rated Motor Speed is 1500 min-1)

Ratings and Specifications

Time rating: Continuous
Insulation class: Class F
Vibration class: 15 um or below

Withstand voltage: 1500 VAC

Insulation resistance: 500 VDC 10 M2 min.

Enclosure: Totally enclosed, self-cooled
IP67(except for shaft opening)

Ambient temperature: 0 to 40°C

Ambient humidity: ~ 20% to 80% (non-condensing)

Excitation: Permanent magnet
Drive method: Direct drive
Mounting: Flange method

Table 6.3 Ratings and Specifications of SGMG Servomotors
(Rated Motor Speed is 1500 min-1)

Servomotor SGMG- 05A[] | 09A[] | 13A[J | 20A] | 30A[] | 44A[] | 55A[] | 75A] | 1AAL] | 1EA]

A A A A A A A A A A
Rated Output* |kW (HP) |0.45 0.85 1.3 1.8 2.9 4.4 5.5 7.5 11 15
(0.6) 1.1) 1.7 (2.4) (3.9) (5.9) (7.4) (10) (15) (20)
Rated Torque* |N-m 2.84 5.39 8.34 11.5 18.6 28.4 35.0 48.0 70.0 95.4
kgf-cm 29 55 85 117 190 290 357 490 714 974
(Ib-in) (25) (48) (74) (102) (165) (252) (310) (425) (620) (845)
Instantaneous | N-m 8.92 13.8 23.3 28.7 45.1 71.1 87.6 119 175 224
Peak Torque*
kgf-cm 91 141 238 293 460 725 894 1210 1790 2290

(bin) | (79) (122)  [(207) |(@254) |@04) [(630) [(775) [(1050) |(1550) |(1988)

Rated Current |A (rms) |[3.8 7.1 10.7 16.7 23.8 32.8 421 54.7 58.6 78.0




Servo Selection and Data Sheets

6.2.1 Ratings and Specifications

Servomotor SGMG- O5A[] | 09AL] | 13A[] | 20A[] | 30A[] | 44A[] | 55A[] | 75A] | 1AAL] | 1EA]

Instantaneous |A (rms) |11 17 28 42 56 84 110 130 140 170
Max Current*

Rated Speed*  |min’! 1500

Instantaneous | 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)
kgf-cm/A | 8.4 8.4 8.6 7.5 8.5 9.2 9.0 9.4 12.8 13.5
(bin/A) [(7.3)  |(73)  [(74) |65 |73 |80 |78 |82 |any |a17)
(rms)

Moment of kg-m?2 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125 281 315
Inertia X104

gf-cms2  |7.39 14.2 20.9 323 46.9 68.9 90.8 127 287 321
(Ibins2  [(6.41) [(12.3) |(182) [(28.1) [(40.7) [(59.8) [(78.8) |(111) [(249) |(279)
x1073)

Rated Power kW/s 11.2 20.9 33.8 41.5 75.3 120 137 184 174 289
Rate*

Rated Angular |rad/s? 3930 3880 4060 3620 4050 4210 3930 3850 2490 3030

Acceleration™

Inertia Time ms 5.0 3.1 2.8 2.1 1.9 1.3 1.3 1.1 1.2 0.98
Constant

Inductive Time |ms 5.1 53 6.3 12.5 12.5 15.7 16.4 18.4 22.6 27.2
Constant

* These items and torque-speed characteristics quoted in combination with an SGDB SERVOPACK at an armature winding tem-
perature of 20°C.

Note: These characteristics can be obtained when the following heat sinks (steel plates) are used for cooling purposes:
Model 05A[A to 13A[JA: 400 X400 X 20 mm (15.75 X 15.75 % 0.79 in)
Model 20A[JA to 75A[JA: 550 X550 X 30 mm (21.65 X 21.65 X 1.18 in)
Model 1AACJA to 1IEALJA: 650 X 650 X 35 mm (25.59 X 25.59 X 1.38 in)
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6.2 Servomotor Ratings and Specifications

IMPORTANT

The[datings[dnd[§pecifications[dp[the[previous[pages[defer[o[d[§tandard[$ervomotor.

Add the numerical values below to the moment of inertia values in the Table 6.3 for a motor fitted with a holding
brake.[Dther[§pecifications[Will[dlso[¢hange[dlightly.

Servomotor SGMG- 05A[] |09A[] [13A[] |20A[] |30A[] |44A[] |55AC] |75AC] | 1AA | 1EA

A A A A A A A A OA | CA

With Moment of |kg-mZx104 2.1 8.5 8.5 18.8 |375

Holding |Inertia

Brake |Increase | gf-cm-s2 2.14 8.67 8.67 192 (383
(Ib-in-s2x10-3) | (1.86) (7.54) (7.54) (16.7) {(33.2)

Static Fric- | N-m (Ib-in) 441|127 (200 [43.1 72.6 84.3 |114.7
tion Torque (39) |(112) [(177) |(381) (643) (746) | (1015)

Holding Brake, 90 VDC Rating

Servomotor SGMG- 05A | 09A | 13A | 20A | 30A | 44A | 55A | 75A | 1AA | 1EA

OA | OA | OA | OA | OA | OA | OA | OA | OA | DA

Coil Resistance (at 20°C) | Q 803.5 438 345 253|231
Rated Current (at 20°C) | A 0.11 0.21 0.26 0.36 |0.39
Capacity w 10.1 18.5 23.5 320 [35.0

Holding Brake, 24 VDC Rating

Servomotor SGMG- 05A | 09A | 13A | 20A | 30A | 44A | 55A | 75A | 1AA | 1EA

OA | OA | OA | OA | OA | OA | OA | OA | OA | DA

Coil Resistance (at 20°C) | Q 58.5 31.1 24.5 18.0 |16.4
Rated Current (at 20°C) | A 0.41 0.77 0.98 133 |1.46
Capacity w 9.85 185 23.5 320 [35.0

Holding Brake

The holding brake is automatically applied to the motor shaft to prevent the load falling in vertical axis applications

when the motor power supply is turned off or fails. It is only to hold the load and cannot be used for stopping the

motor.
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6.2.1 Ratings and Specifications

Torque-Motor Speed Characteristics

SGMG Servomotor (Rated Motor Speed is 1500 min!) Torque-Motor Speed Characteristics

SGMG-05A0A SGMG-09AJA
3000
3000
2000 2000
Motor Motor
Spee1d Spee1d
min- min-
( ) 1000 ( ) 1000
o o
0 5 10 15 20
0 2 4 6 8 10 .
TORQUE (N - m) TORQUE (N - m)
L 1 1 1 1
L v L v L1 0 50 100 150
0 20 40 60 L
TORQUE (Ib - in) TORQUE (Ib - in)
SGMG-13AJA SGMG-20A0A
3000 3000
2000 2000
Motor Motor
Speed Speed
(min°T) (min°T)
1000 1000
° 0 0 10, 20 30 40
10 20 30
TORQUE (N - m) TORQUE (N - m)
L 1 1 1 1
B 5|o 1(IJO 1¢|30 2;)0 2¢!>oI 0 100 200 300
TORQUE (lb - in) TORQUE (lb - in)
SGMG-30A0A SGMG-44A0A
3000 3000
2000 2000
Motor Motor
Speed Speed
mint) % (min-1) 1000
o 10 20 0
30 40 0 20 40 60 80
TORQUE (N - m) TORQUE (N - m)
L 1 1 1 1 1
0 100 200 300 400 Io 260 4I00 6‘00 !

TORQUE (Ib - in)

TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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6.2 Servomotor Ratings and Specifications

SGMG-55ACJA SGMG-75ACA
3000 3000
2000 2000
Motor Motor
Speed Speed
(min-1) 1000 (min-1) 1%
0 j % 50 100 150
0 20 40 60 80 100
TORQUE (N - m) TORQUE (N - m)
1 ] ] ] L1 L ; 1 |
200 200 500 800 0 500 1000
TORQUE (lb - in) TORQUE (lb - in)
SGMG-1AAJA SGMG-1EAJA
3000 3000
2000 2000
Motor Motor
Speed Speed
(min1) 1000 (min-1) 1000
(8]
0 . 0
50 100 150 200 0 50 100 150 200 250
TORQUE (N - m) TORQUE(N-m)
1 1 1 1 ] L L L L I
0 500 1000 1500 0 500 1000 1500 2000

TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

TORQUE (kgf-cm)

B SGMG Servomotors (Rated Motor Speed is 1000 min-1)

Ratings and Specifications

Time rating:
Insulation class:
Vibration class:
Withstand voltage:
Insulation resistance:

Enclosure:

Ambient temperature:
Ambient humidity:
Excitation:

Drive method:
Mounting:

Continuous

Class F

15 um or below

1500 VAC

500 VDC 10 M€ min.

Totally enclosed, self-cooled
IP67 (except for shaft opening)
0 to 40°C

20% to 80% (non-condensing)
Permanent magnet

Direct drive

Flange method
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Servo Selection and Data Sheets

6.2.1 Ratings and Specifications

Table 6.4 Ratings and Specifications of SGMG Servomotors
(Rated Motor Speed Is 1000 min-1)

Servomotor SGMG- 03A[IB | 06A[1B | 09A[ 1B | 12A[IB | 20A[1B | 30A[]B | 44A[1B | 60A[1B
Rated Output* kW (HP) |0.3 0.6 0.9 1.2 2.0 3.0 4.4 6.0
0.4) (0.8) 1.2) (1.6) 2.7 (4.0) (5.9) (8.0)
Rated Torque * N-m 2.84 5.68 8.62 11.5 19.1 28.4 41.9 57.2
kgf-em |29 58 88 117 195 290 428 584
(Ib-in) (25) (50) (76) (102) (169) (252) (372) (508)
Instantaneous Peak N-m 7.17 14.1 19.3 28.0 44.0 63.7 107 129
Torque*
kgf-em  |73.2 144 197 286 449 650 1090 1320
(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 32.9 46.9
Instantaneous Max Cur- |A (rms) |7.3 13.9 16.6 28 42 56 84 110
rent*
Rated Speed* min! 1000
Instantaneous Max min-! 2000
Speed*
Torque Constant N.-m/A 1.03 1.06 1.21 1.03 1.07 1.19 1.34 1.26
(rms)
kgf-cm/A |10.5 10.8 12.4 10.5 11.0 12.1 13.7 12.9
(Ib-in/A) [(9.12) (9.38) (10.7) (9.12) (9.47) (10.5) (11.9) (11.2)
(rms)
Moment of Inertia kg-m?2 7.24 13.9 20.5 31.7 46.0 67.5 89.0 125
x 104
gf-cms?2 |7.39 14.2 20.9 323 46.9 68.9 90.8 127
(Ib-in-s2 | (6.41) (12.3) (18.2) (28.1) (40.7) (59.8) (78.8) (111)
x1073)
Rated Power Rate* kW/s 11.2 23.2 36.3 41.5 79.4 120 198 262
Rated Angular Accelera- |rad/s? 3930 4080 4210 3620 4150 4210 4710 4590
tion*
Inertia Time Constant ms 5.1 3.8 2.8 2.0 1.7 1.4 1.3 1.1
Inductive Time Constant | ms 5.1 4.7 5.7 13.5 13.9 15.5 14.6 16.5

* These items and torque-speed characteristics quoted in combination with an SGDB SERVOPACK at an armature winding tem-
perature of 20°C.

Note: These characteristics can be obtained when the following heat sinks (steel plates) are used for cooling purposes:
Model 03A[IB to 09A[IB: 400 X 400 X 20 mm (15.75 X 15.75 % 0.79 in)
Model 12A[1B to 60A[TB: 550 X 550 X 30 mm (21.65 X 21.65 X 1.18 in)
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6.2 Servomotor Ratings and Specifications

IMPORTANT The[datings[dnd[§pecifications[dp[the[previous[pages[defer[o[d[§tandard[$ervomotor.

Add the numerical values below to the moment of inertia values in the Table 6.4 for a motor fitted with a holding
brake. Other specifications will also change slightly.

Servomotor SGMG 03A[IB | 06A]B | 09A]B | 12A[JB | 20A[]B | 30A[1B | 44A]B | 60A[IB
With Moment of |kg-mZx104 2.1 8.5
Holding | Inertia In-
Brake crease gf-cm-s2 2.14 8.67
(Ib-in-s2x1073) [ (1.86) (7.54)
8.67
(7.54)
Static Fric- | N.m (Ib-in) 441 12.7 20.0 43.1 72.6
tion Torque 39) (112) 177) (381) (643)

Holding Brake, 90 VDC Rating

Servomotor SGMG- 03A[]B | 06A[IB | 09A[IB | 12A[]B | 20A[1B | 30A[ 1B | 44A[1B | 60A[1B
Coil Resistance (at 20°C) |Q 803.5 438 345
Rated Current (at 20°C) |A 0.11 0.21 0.26
Capacity w 10.1 18.5 23.5

Holding Brake, 24 VDC Rating

Servomotor SGMG- 03A[IB | 06A[1B | 09A[IB | 12A[1B | 20A[]B | 30A[B |44A[1B | 60A[IB
Coil Resistance (at 20°C) | Q 58.5 31.1 24.5
Rated Current (at 20°C) |A 0.41 0.77 0.98
Capacity Y 9.85 18.5 235
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6.2.1 Ratings and Specifications

Torque-Motor Speed Characteristics

SGMG Servomotor (Rated Motor Speed is 1000 min!) Torque-Motor Speed Characteristics

SGMG-03A[CB SGMG-06AIB
2000 2000
1500 1500
1000
Motor Motor 1000
Sp§e1ci Sp§e1ci
(min™") go0 (min-1) 500
0 0
0 2 4 6 8 0 5 10 15
TORQUE (N - m) TORQUE (N - m)
:J 2|o 4|o elo : L | | |
TORQUE (b - in) TORQUE (Ib - in)
SGMG-09A[B SGMG-12AB
2000
2000
1500 1500
Motor 1000 Motor 1000
Speed Speed
(min1) (min)
500 500
®o 5 10 15 0
2 o 10 20 30
TORQUE (N - m) TORQUE (N - m)
L 1 1 1 1 L L L |
50 100 A 150 0 100 200
TORQUE (Ib - in) TORQUE (Ib - in)
SGMG-20ACB SGMG-30ACIB
2000 2000
1500 1500
Motor 1000 Motor 1090
Speed Speed
(min1) (min1)
500 500
R .
0 0 60 0 20 40 60 80

20 40
TORQUE (N - m)

1
200 400
TORQUE (Ib - in)

TORQUE (N - m)

0 2('IJO 4(!)0 6:')0
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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SGMG-44A[1B

2000

1500

Motor 4500
Speed
(min1)

500

50 100 150
TORQUE (N - m)
L 1

1
500 1000
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

B SGMS Servomotors

Ratings and Specifications

Continuous
Class F

Time rating:
Insulation class:
Vibration class:

Withstand voltage: 1500 VAC

Insulation resistance: 500 VDC 10 MQ min.

15 wm or below

SGMG-60AB

2000

1500

Motor 1000
Speed
(min1)

150

50 100
TORQUE (N - m)
L 1

1
500 1000
TORQUE (Ib - in)

Enclosure: Totally enclosed, self-cooled
IP67 (except for shaft opening)
Ambient temperature: 0 to 40°C

20% to 80% (non-condensing)

Permanent magnet

Ambient humidity:
Excitation:
Drive method: Direct drive

Mounting: Flange method
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6.2.1 Ratings and Specifications

Table 6.5 Ratings and Specifications of SGMS Servomotors

Servomotor SGMS 10ALJA 15AC1A 20AA 30A[JA 40AA 50AJA
Rated Output* kW (HP) 1.0 1.5 2.0 3.0 4.0 5.0
(1.3) (2.0) 2.7) (4.0) (5.4) 6.7)

Rated Torque * N-m 3.18 4.9 6.36 9.8 12.6 15.8
kfg-cm 324 50 65 100 129 161
(Ib-in) (28.2) 43) (56.4) (87) (112) (140)

Instantaneous Peak Torque™ N-m 9.54 14.7 19.1 29.4 37.8 47.6
kfg-cm 97.2 150 195 300 387 486
(Ib-in) (84.4) (130) (169) (260) (336) (422)

Rated Current A (rms) 5.7 9.5 12.4 18.8 243 28.2

Instantaneous Max Current* A (rms) 17 28 42 56 77 84

Rated Speed* min-! 3000

Instantaneous Max Speed* min-! 4500

Torque Constant N-m/A 0.636 0.573 0.559 0.573 0.55 0.61
(rms)
kef-cm/A  |6.49 5.84 5.7 5.84 5.6 6.2
(Ib-in/A) (5.6) 5.1 (5.0) 5.1 4.9) 54
(rms)

Moment of Inertia kg-m?2 1.74 2.47 3.19 7.00 9.60 12.3
X104
gf-cm-s? 1.78 2.52 3.26 7.14 9.80 12.6
(Ib-in-s2 (1.54) (2.19) (2.82) (6.20) (8.50) (10.9)
x1073)

Rated Power Rate* kW/s 57.9 97.2 127 137 166 202

Rated Angular Acceleration* rad/s? 18250 19840 19970 14000 13160 12780

Inertia Time Constant ms 0.87 0.71 0.58 0.74 0.60 0.57

Inductive Time Constant ms 7.1 7.7 8.3 13.0 14.1 14.7

* These items and torque-speed characteristics quoted in combination with an SGDB SERVOPACK at an armature winding tem-

perature of 20°C.

Note: These characteristics can be obtained when the following heat sinks (aluminium plates) are used for cooling purposes:
Model 10ALJA to 20AJA: 300 X300 x 12 mm (11.81x 11.81 X 0.47 in)
Model 30ALJA to S0ALJA: 400 X400 x 20 mm (15.75 X 15.75%x0.79 in)
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6.2 Servomotor Ratings and Specifications

IMPORTANT

The[datings[dnd[§pecifications[dp[the[previous[pages[defer[o[d[§tandard[$ervomotor.

Add the numerical values below to the moment of inertia values in the Table 6.5 for a motor fitted with a holding
brake. Other specifications will also change slightly.

Servomotor SGMS- 10A[JA | 15ACJA | 20AJA | 30AJA | 40A[JA | 50ACIA
With Moment of Iner- |kg-m2x 104 0.325 2.1
Holding |tia Increase
Brake gf-cm-s? (Ib-in-s2 x 1073) 0.332 (0.289) 2.14 (1.86)
Static Friction N-m (Ib-in) 7.84 (69) 20 (177)
Torque
Holding Brake, 90 VDC Rating
Servomotor SGMS- 10A[JA | 15ACJA | 20AJA | 30AJA | 40A[JA | 50A[IA
Coil Resistance (at 20°C) Q 1150 803.5
Rated Current (at 20°C) A 0.08 0.11
Capacity w 7.0 10.1
Holding Brake, 24 VDC Rating
Servomotor SGMS- 10A[JA | 15ACJA | 20AJA | 30AJA | 40A[JA | 50ACIA
Coil Resistance (at 20°C) Q 82.0 58.5
Rated Current (at 20°C) A 0.29 0.41
Capacity w 7.0 9.85
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6.2.1 Ratings and Specifications

Torque-Motor Speed Characteristics

SGMS Servomotor Torque-Motor Speed Characteristics

SGMS-10ACJA SGMS-15ACJA
5000 5000
4000
3000
Motor
Speed 2000
(min1)
1000
0 2 4 6 8 10 0 '
0 5 0
TORQUE (N - m) TORQUE (N ! m) 15
L 1 1 1 1 1
20 40 60 80 4 1 1 |
TORQUE (Ib - in) TORQUE (Ib - in}
SGMS-20AJA SGMS-30ACJA
5600 5000
4000 4000
3000 3000
Motor Motor
Speed 2000 Speed 2000
(min1) (min)
1000 1000
0 0
10 15 20 0 10 20 30
TORQUE (N - m) TORQUE (N - m)
L 1 1 1 1 L 1 1 1
50 100 150 100 200
TORQUE (Ib - in) TORQUE (Ib - in)
SGMS-40AJA SGMS-50ACJA
5000
4000
3000
Motor
Speed 2000
(min1)
1000
0
10 20 30 40 0 10 20 30 40 50
TORQUE (N - m) TORQUE (N - m)
L 1 1 1 1 L 1 1 1 1 1
0 100 200 300 0 100 200 300 200

TORQUE (Ib - in)

TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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6.2 Servomotor Ratings and Specifications

B SGMD Servomotors (with Holding Brake)

Ratings and Specifications

Time rating: Continuous
Insulation class: Class F
Vibration class: 15 um or below

Withstand voltage: 1500 VAC

Insulation resistance: 500 VDC 10 M2 min.

Enclosure: Totally enclosed, self-cooled
IP67 (except for shaft opening)

Ambient temperature: 0 to 40°C

Ambient humidity: ~ 20% to 80% (non-condensing)

Excitation: Permanent magnet
Drive method: Direct drive
Mounting: Flange method
Holding brake: 90 VDC

Static friction torque: 3kgf-m




Servo Selection and Data Sheets

6.2.1 Ratings and Specifications

Table 6.6 Ratings and Specifications of SGMD Servomotors (with Holding Brake)
Servomotor SGMD- 22AJAAB 32A[JAAB 40AJAAB

Rated Output* kW (HP) 22(2.9) 324.3) 4.0(5.4)

Rated Torque * N-m 10.5 15.3 19.1
kfg-cm (Ib-in) 107 (93) 156 (135) 195 (169)

Instantaneous Peak Torque™ N-m 36.7 535 66.9
kfg-cm (Ib-in) 375 (326) 546 (474) 682 (592)

Rated Current A (rms) 15.7 20.9 22.8

Instantaneous Max Current* A (rms) 54 73 77

Rated Speed* min-! 2000

Instantaneous Max Speed* min-! 3000

Torque Constant N-m/A (rms) 0.72 0.78 0.93
kgf-cm/A(Ib-in/A) | 7.4 (6.4) 8.0 (6.9) 9.5(8.2)
(rms)

Moment of Inertia kg-mZx 104 56.6 74.2 91.8
gf.cm.s2 57.8 (50.3) 75.7 (65.9) 93.7 (81.5)
(Ib-in-s2x 10-3)

Rated Power Rate* kW/s 21.6 34.1 423

Rated Angular Acceleration* rad/s? 2060 2230 2220

Inertia Time Constant ms 31 2.2 1.7

Inductive Time Constant ms 15.4 18.2 20.9

* These items and torque-speed characteristics quoted in combination with an SGDB SERVOPACK at an armature winding tem-

perature of 20°C.

Note: These characteristics can be obtained when the following heat sinks (steel plates) are used for cooling purposes:
Model 22AJAAB to 40ALJAAB: 650 X 650 X 35 mm (25.59 x25.59 % 1.38 in)




6.2 Servomotor Ratings and Specifications

Torque-Motor Speed Characteristics

SGMD Servomotor Torque-Motor Speed Characteristics

SGMD-22AJAAB

3000

SGMD-32AJAAB

3000

2000 2000
Motor Motor
Speed Speed
. 1000 .
(min1) (min-1) 1000
0 i 0
o 10 20 30 40 o .

TORQUE (N - m) T(z)(:QQUE (N -4?11)
] L1

0 706 200 300 L 2:)0 4:,0 :
TORQUE (Ib - in) TORQUE (lb - in)

SGMD-40ACJAAB
3000

2000

Motor
Speed 1500

(min1)

0 20 40 60 80
TORQUE (N - m)

0 2('IJO 4(!)0 6:')0
TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

B SGMP Servomotors

Ratings and Specifications

Time rating: Continuous
Insulation class: Class B
Vibration class: 15 um or below
Withstand voltage: 1500 VAC

Insulation resistance: 500 VDC 10 M2 min.
Enclosure: Totally enclosed, self-cooled
IP67 (except for shaft opening)
Ambient temperature: 0 to 40°C

Ambient humidity: ~ 20% to 80% (non-condensing)

Excitation: Permanent magnet
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6.2.1 Ratings and Specifications

Drive method: Direct drive

Mounting: Flange method

Table 6.7 Ratings and Specifications of SGMP Servomotors

Servomotor SGMP- 02A 04A 08A 15A

Rated Output*! kW (HP) 0.2 (0.3) 0.4 (0.5) 0.75 (1.0) 1.5 (2.0)

Rated Torque *1 *2 N-m 0.637 1.27 2.39 4.77
kgf-cm (Ib-in) 6.49 (5.64) 13.0 (11.2) 243 (21.2) 48.7 (42.2)

Instantaneous Peak Torque*! N-m 1.91 3.82 7.1 14.3
kgf-cm (Ib-in) 19.5 (16.9) 39.0 (33.8) 72.9 (62.8) 146.1 (126.6)

Rated Current A (rms) 2.0 2.6 4.1 7.5

Instantaneous Max Current*1 A (rms) 6.0 8.0 13.9 23.0

Rated Speed* min! 3000

Instantaneous Max Speed*! min! 4500

Torque Constant N-m/A (rms) 0.349 0.535 0.641 0.687
kgf-cm/A 3.56 5.46 6.55 7.01
(Ib-in/A)(rms) (3.09) 4.74) (5.67) (6.08)

Moment of Inertia kg-m2x 104 0.209 0.347 2.11 4.03
gf.cm.s2 0.213 0.354 2.15 4.11
(0z-in-s2x 103) | (2.96) (4.91) (29.9) (57.1)

Rated Power Rate*! kW/s 19.4 46.8 26.9 56.6

Rated Angular Acceleration*! rad/s? 30500 36700 11300 11800

Inertia Time Constant ms 0.6 0.4 0.7 0.5

Inductive Time Constant ms 7.4 8.5 18 22

* 1. Theseitems and torque-motor speed characteristics quoted in combination with an SGDB SERVOPACK at an armature wind-

ing temperature of 100°C. Other values quoted at 20°C. All values typical.

* 2. Ratedtorquesare continuous allowable torque values at 40°C with a300 X 300 X 12 (mm) (11.81 X 11.81 X 0.47 (in)) heat sink

attached.




6.2 Servomotor Ratings and Specifications

IMPORTANT The ratings and specifications on the previous page refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the Table 6.7 for a motor fitted with a holding
brake. Other specifications will also change slightly.

Servomotor SGMP- 02A 04A 08A 15A
With Holding Brake kg-m?x 104 0.098 0.41 0.88
gf-cm.s? 0.100 0.42 0.89
(Ib-in-s2x10-3) | (0.087) (0.36) (0.78)
With 12-bit Absolute Encoder | kg-m?x 104 0.025
gf-cm-s2 0.026

The electrical specifications and statical friction torque of holding brake are shown below.

Holding Brake, 90 VDC Rating

Servomotor SGMP- 02A 04A 08A 15A
Static Friction Torque N-m (Ib-in) 0.98 (8.67) 1.96 (17.3) 3.63 (32.1) 7.45 (65.9)
Coil Resistance (at 20°C) Q 1573 1062 1083 832
Rated Current (at 20°C) A 0.056 0.085 0.083 0.108
Capacity w 5 7.6 7.5 10

Holding Brake, 24 VDC Rating

Servomotor SGMP- 02A 04A 08A 15A
Static Friction Torque N-m (Ib-in) 0.98 (8.67) 1.96 (17.3) 3.63 (32.1) 7.45 (65.9)
Coil Resistance (at 20°C) Q 116 89 77 58
Rated Current (at 20°C) A 0.21 0.29 0.31 0.42
Capacity w 5 7.6 7.5 10
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Torque-Motor Speed Characteristics

SGMP Servomotor Torque-Motor Speed Characteristics

SGMP-02A SGMP-04A

4000 |

4000 |
3000 3000
I\S/Iéaé%rd Motor
Speed
(min!) 2000 (nEl)i?f‘) 2000
1000 1000
K o " ToRAUE (lfl ) )
-m
| ITORQIUE (N.rln) || | | | | ||
0 10 20 30 40
° 5TORC;LCJE (Ib.1ir51) 0 TORQUE (Ib-in)
SGMP-08A SGMP-15A
4000 4000
3000 3000
potor Motor
Speed 2000
eec 2000 Speed
(min") i)
1000 1000
0
0 2 4 6 8 8 12 16
TORQUE (N-m) TORQUE (N - m)
(I) 2‘0 4‘10 6‘0 Igo I Io 4I0 8‘0 1;_0 1é0 !
TORQUE (Ib-in) TORQUE (Ib - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

B Ratings and Specifications of SGM Model

Time rating: Continuous
Insulation class: Class B
Vibration class: 15 um or below

Withstand voltage: 1500 VAC

Insulation resistance: 500 VDC 10 M2 min.
Enclosure: Totally enclosed, self-cooled
Ambient temperature: 0 to 40°C

Ambient humidity: ~ 20% to 80% (non-condensing)

Excitation: Permanent magnet
Drive method: Direct drive
Mounting: Flange method
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Table 6.8 Ratings and Specifications of SGM Model
Servomotor SGM- 02A 04A 08A
Rated Output*! W (HP) 200 (0.272) 400 (0.536) 750 (1.006)
Rated Torque *1 *2 N-m 0.637 1.27 2.39
kgf-cm (Ib-in) 6.49 (5.64) 13.0 (11.2) 243 (21.2)
Instantaneous Peak Torque*! N-m 1.91 3.82 7.1
kgf-cm (Ib-in) 19.5 (16.9) 39.0 (33.8) 72.9 (62.8)
Rated Current*! A (rms) 2.0 2.6 4.4
Instantaneous Max Current*1 A (rms) 6.0 8.0 13.9
Rated Speed*1 min-! 3000
Instantaneous Max Speed*! min-! 4500
Torque Constant*! N-m/A (rms) 0.355 0.533 0.590
kegf-cm/A 3.62 5.44 6.01
(Ib-in/A)(rms) (3.14) 4.72) (5.22)
Moment of Inertia [Jy] (= GD?\/4) 0.123 0.191 0.671
kg-m2x 104
gf.cm.s2 0.126 0.195 0.685
(0z-in-s2x103)  |(1.74) (2.70) (9.50)
Rated Power Rate*! kW/s 32.8 84.6 85.1
Rated Angular Acceleration*! rad/s? 51800 66600 35600
Inertia Time Constant ms 0.4 0.3 0.3
Inductive Time Constant ms 5.4 6.4 13

* 1. These items and torque-speed characteristics are the values obtained in combination with an SGDB SERVOPACK with the
armature winding temperature at 100°C; other values were obtained with the armature winding temperature at 20°C. Note

also that all values are representative values only.

* 2. Rated torque indicates the continuous allowable torque at an ambient temperature of 40°C when attached to a heat sink mea-
suring 250 X 250 X 6 mm (9.84 X 9.84 X 0.24 in).
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IMPORTANT

The[datings[dnd[§pecifications[dp[the[previous[page[dre[for[d[§tandard[$ervomotor.

Add the numeric values to the moment of inertia values in the Table 6.8 for a motor fitted with a holding brake
and a 12-bit absolute encoder. Other specifications will also change slightly.

SGM- 0.2A 04A 08A
With Holding Brake kg-m?x10%  |0.058 0.14
gf-cm-s2 0.059 0.143
(Ib-in-s2x 10-3) |(0.051) (0.124)
With 12-bit Absolute Encoder |kg-m?x 104  |0.025
gf-cm-s2 0.026
(Ib-in-s2x 1073) |(0.022)

Also, if an oil seal is attached, use the reduced rating shown below. This is required for the re-

sulting increase in friction torque. In this case, too, the values of other specifications will also

change slightly.

SGM-

02A

04A

08A

Reduced rate (%)

90

95

4 Holding Brake

The holding brake is automatically applied to the motor shaft to prevent

the load falling in vertical axis applications when the motor power supply

is turned OFF or fails. It is only to hold the load and cannot be used to stop
the motor.

Prevent
| Load | load falling
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The electrical specifications and static friction torque of the holding brake are shown below.

SGM (Rated Voltage: 90 VDC): Standard Models

Motor Model Motor Holding Brake Specifications
Capacity
w Capacity Holding Coil Rated
(HP) w Torque Resistance Current
(HP) Nem Q at 20°C A at 20°C
(Ibein)
SGM-0200J] |200(0.272)  [6.5(0.009)  |1.47(13.0)  |1246 0.072
SGM-04[1JJC] {400 (0.536) 6.5 (0.009) 1.47 (13.0) 1246 0.072
SGM-08[1JIC] | 750 (1.006) 6 (0.008) 2.45 (21.7) 1350 0.067
SGM (Rated Voltage: 24 VDC): Nonstandard Models
Motor Model Motor Holding Brake Specifications
Capacity
w Capacity Holding Coil Rated
(HP) w Torque Resistance Current
(HP) Nem Q at 20°C A at 20°C
(Ibein)
SGM-020000 [200(0.272) |6.5(0.009)  [1.47(13.0) |89 0.27
SGM-04[1JIC] {400 (0.536) 6.5 (0.009) 1.47 (13.0) 89 0.27
SGM-08[1JIC] | 750 (1.006) 6 (0.008) 2.45 (21.7) 96 0.25
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SGM Torque-Speed Characteristics

SGM-02A SGM-04A

4000 4000
3000 3000
Motor I\S/Isé%rd
Speed ¢ 2000
(rr?in") 2000 (min1)
1000
1000
0 %o 1 2 3 4
0 05 1 15 2
| | TORQIUE (N.ml) | | | TORQIUE (N.ml) |
0 s 10 15 20 0 10 20 30 40
TORQUE (Ib-in) TORQUE (Ib-in)
SGM-08A
4000
3000
Motor
Speed 2000
(min1)
1000
0

0 2 4 6 8

TORQUE (N-m)
1 1 1 L

60 80

20 40
TORQUE (b-in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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6.2.2 Mechanical Characteristics

This section describes the mechanical characteristics of Servomotors.

H Allowable Radial Load, Allowable Thrust Load

The output shaft allowable loads for SGM[] Servomotor are shown below.

Perform mechanical design such that the thrust loads and radial loads do not exceed the values
stated below.

Table 6.9 Allowable Radial Load and Thrust Load of Servomotor

Servomotor Allowable Radial Allowable LR Reference Diagram
Model Load Fr [N(Ib)] Thrust Load mm
Fs [N(Ib)] (in.)
SGMG-05AJA 490 (110) 98 (22) 58 (2.28)
-09AJA {490 (110) 98 (22)
-13AC0A | 686 (154) 343 (77)
-20AJA | 1176 (265) 490 (110) 79 (3.11)
-30AJA  |1470 (331) 490 (110)
-44AJA  |1470 (331) 490 (110)
-S5SACA 1764 (397) 588 (132) 113
(4.45)
-75AC0A 1764 (397) 588 (132)
__Fs
1AACIA | 1764 (397) 588 (132) 116 -
(4.57)
4998 (1125) 2156 (485)
SGMG-03A[IB  [490 (110) 98 (22) 58 (2.28)
-06AJB {490 (110) 98 (22)
-09AJB | 686 (154) 343 (77)
-12A0B | 1176 (265) 490 (110) 79 (3.11)
-20AJB  |1470 (331) 490 (110)
-30AJB  |1470 (331) 490 (110)
-44A0B  |1764 (397) 588 (132) 113
(4.45)
-60AJB  |1764 (397) 588 (132)
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6.2.2 Mechanical Characteristics

Servomotor Allowable Radial Allowable LR Reference Diagram
Model Load Fr [N(Ib)] | Thrust Load mm
Fs [N(Ib)] (in)
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) e
-40A 1176 (265) 490 (110) 65 (2.56)
SGM-04A 245 (55) 74 (17) 25 (0.98)
-08A 392 (88) 147 (33) 35 (1.38)
SGMP-04A 245 (55) 68 (15) 25 (0.98)
-08A 392 (88) 147 (33) 35 (1.38)
-15A 490 (110) 147 (33)

* Allowable radial loads shown above are the maximum values that could be applied to the shaft
end.

H Mechanical Tolerance

The tolerances of the SGM[] Servomotor output shaft and installation are shown in the table

below.
Tolerance (T.I.R.) Tolerance Reference Diagram
(T.L.LR.)
Perpendicularity between flange face 0.04mm
and output shaft @ (0.0016in.)
(9

Mating concentricity of flange O.D. 0.04mm - T
(0.0016in.) I

Run-out at end of shaft @ 0.02mm ®
(0.00079in.)
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Hl Direction of Motor Rotation

Positive rotation of the servomotor is counterclockwise, viewing from the drive end.

Forward direction

B Impact Resistance

Mount the servomotor with the axis horizontal. The servomotor must withstand the following

vertical impacts.
SGM, SGMP
® Impact Acceleration: 98 m/s? (10 G)
® Number of Impacts: 2
SGMG, SGMS, SGMD
® Impact Acceleration: 490 m/s? (50 G)

® Number of Impacts: 2

I Vertical

Horizontal shaft

Impact Applied to Servomotor

IMPORTANT In SGML] Servomotors, an accurate detector is at tached to the shaft at the opposite end from the load . Avoid

applying[impacts[directly[fo[the[dhaft[ds[these[inay[damage[the[detector.

H Vibration Resistance

Mount the servomotor with the axis horizontal. The servomotor must withstand the following

vibration accelerations in three directions: vertical, transverse, and longitudinal.

® Vibration Acceleration: 24.5 m/s2 (2.5 G)

Longitudinal
-—>
3 Vertica T
Transverse Horizontal
shaft

Vibration Applied to Servomotor
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6.2.2 Mechanical Characteristics

B Vibration Class

The SGML] Servomotors meet the following vibration class at rated speed.
® Vibration Class: 15 wm or below

Vibration Measurement Position

S Y

¢ Vibration Class

Vibration class 15 mm or below indicates that the total amplitude of vibration of the motor alone, running at rated
speed, does not exceed 15 mm.
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6.3 SERVOPACK Ratings and Specifications

This section presents tables of SGDB SERVOPACK ratings and specifications.

6.3.1 Combined Specifications

The following table shows the specifications obtained when SGDB SERVOPACKSs are com-
bined with SGMG, SGMS, SGMD, SGM, and SGMP Servomotors:

Table 6.10 Combined Specifications of SERVOPACKs and Servomotors

SGMG SERVOPACK 05AM 10AM 10AM 15AM 20AM 30AM 50AM 60AM
Series SGDB-

Motor | Model 03ALIB |06ALIB |09A[JB |12ALIB |20A[1B |30ALIB |44A[B |60ALIB
SGMG-
Capacity 0.3 0.6 0.9 1.2 2.0 3.0 44 6.0
KW (HP) 0.4) (0.8) (1.2) (1.6) 2.7 (4.0) (5.9 (8.0)
Rated/Max. | 1000/2000
Motor Speed
min-!
Applicable Standard: Incremental encoder (8192 P/R)
Encoder
Continuous Output 3.0 5.7 7.6 11.6 18.5 24.8 32.9 46.9
Current
A (rms)
Max. Output Current |7.3 13.9 16.6 28 42 56 84 110
A (rms)
Allowable Load Iner- |36.2 69.5 103 159 230 338 445 625
tia*Jp (32.0) (61.5) (91.2) (141) (204) (299) (394) (553)
kg-m2x 104
(Ib-in-s2x 10-3)
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6.3.1 Combined Specifications

SGMG | SERVOPACK SGDB- | 05AM 10AM 15AM | 20AM | 30AM | 50AM | 60AM | 75AM | 1AAM | 1EAM
Series | voror | Model 05 09 13 20 30 44 55 75 1A 1E
SGMG ATA  |AA  |ADOA  |AOA  |AA  |AA  |AOA  |ADA  (AOA  |ADA
Capacity 0.45 0.85 1.3 1.8 2.9 4.4 55 7.5 11 15
. 1.1 1. 2.4 9 R 4 1 1
wapy |09 (a0 janles G |69 (09 a0 a9 | Q0)
Rated/Max. 1500/3000 1500/2000
Motor Speed
min-!
Applicable Standard: Incremental encoder (8192 P/R)
Encoder
Continuous Output Cur- |3.8 7.1 10.7 16.7 23.8 32.8 421 54.7 58.6 78.6
rent
A (rms)
Max. Output Current 11 17 28 42 56 84 110 130 140 170
A (rms)
Allowable Load Iner- 36.2 69.5 103 159 230 338 445 625 1405 1575
tia*Jp (32.0) (61.5) 91.2) (141) (204) (299) (394) (553) (1244) |(1394)
kg-mZx 104
(Ib-in-s2x 10-3)
SGMD | SERVOPACK SGDB- 30AM | 50AM | 50AM
Series | voror | Model 2 32 40
AlLJA ALJA ALJA
SGMD- - - -
Capacity 2.2 3.2 4.0
2. 4. 4
W GP) @9 |43 |64

Rated/Max. 2000/3000
Motor Speed

min-!

Applicable Standard: Absolute encoder (1024 P/R)
Encoder

Continuous Output Cur- 15.7 20.9 22.8
rent

A (rms)

Max. Output Current 54 73 77
A (rms)

Allowable Load Iner- 255 343 431
tia*Jp (226) (304) (382)
kg-m2x 104
(Ib-in-s2x 10-3)

* The allowable load inertia is five times the motor inertia for the SGMG and the SGMD.
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SGMS | SERVOPACK SGDB- 10AM | 15AM | 20AM | 30AM | 50AM | 50AM
Series | Motor Model 10 15 20 30 40 50
ACA |AOA |AOA |ATOA |ATOA |ATA
SGMS-
Capacity 1.0 15 2.0 3.0 4.0 5.0
13 2.0 2.7 4.0 5.4 6.7
KW (HP) r3) |0 |27n @0 |GH |67
Rated/Max. Mo- | 3000/4500
tor Speed
min!
Applicable Standard: Incremental encoder (4096 P/R)
Encoder
Continuous Output Current 5.7 9.5 12.4 18.8 24.3 282
A (rms)
Max. Output Current 17 28 42 56 7 84
A (rms)
Allowable Load Inertia*Jy, 8.7 12.4 16.0 35.0 48.0 61.5
7.7 11.0 14.2 31.0 42.5 54.5
kg:m2x104 77 |10y | (142) |(3LO) |(425) |(54.5)
(Ib-in-s2x 10-3)
SGMP | SERVOPACK SGDB- | 02AM | 05AM | 10AM | 15AM
Series | Motor Model 02A0C] | 04AL] | 08AL] | 15A[]
SGMP-
Capacity 0.2 0.4 0.75 1.5
0.3 0.5 1.0 2.0
KW (HP) 03) (5 @0 |20
Rated/Max. Mo- | 3000/4500
tor Speed
min!
Applicable Standard: Incremental encoder (2048 P/R)
Encoder
Continuous Output Current | 2.0 2.6 4.1 7.5
A (rms)
Max. Output Current 6.0 8.0 13.9 23.0
A (rms)
Allowable Load Inertia*Jy, 6.27 10.4 10.6 20.2
5.55 9.20 9.38 17.9
K 104 655 0200 |(938) (7.9
(Ib-in-s2x 10-3)
SGM SERVOPACK SGDB- | 02AM | 05AM | 10AM
Series | Motor Model 02A[] | 04A[] | 08AL]
SGM-
Capacity 0.2 0.4 0.75
0.3 0.5 1.0
KW (HP) ©03) 105 |10
Rated/Max. Mo- | 3000/4500
tor Speed
min!
Applicable Standard: Incremental encoder (2048 P/R)
Encoder
Continuous Output Current | 2.0 2.6 4.4
A (rms)
Max. Output Current 6.0 8.0 13.9
A (rms)
Allowable Load Inertia*Jy, 3.69 5.73 20.1
3.27 5.07 17.8
K 104 G2y |07 |(78)
(Ib-in-s2x 10-3)

* The allowable load inertia is five times the motor inertia for the SGMS, SGMP, and SGM.
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6.3.2 Ratings and Specifications

The ratings and specifications of SERVOPACKSs are shown in Table 6.11 below. Refer to them
when selecting a SERVOPACK.

Table 6.11 Ratings and Specifications of SERVOPACKSs

SERVOPACK SGDB- 02 |05 |10 |15 | 20 [ 30 | 50 |60 | 75 | 1A | 1E
Applicable Servomotor | SGMG- (1500 min-1) - 05A |09A |13A |20A |30A |44A |S5A |75A |1AA |1EA
SGMG- (1000 min-1) - 03A |06A, |12A |20A |30A |44A |60A |- - -
09A
SGMS- - - 10A |15A |20A |30A |40A, |- - - -
50A
SGMD- - - - - - 22A | 32A, |- - - -
40A
SGMP- 02A |04A |08A |15A |- - - - - - -
SGM- 02A [04A [08A |- |- |- |- |- |- |- |-
Basic Input Main Circuit™! Three-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Specifica- | Power
tions Supply Control Circuit*! Single-phase 200 to 230 VAC +10% to -15%, 50/60 Hz
Control Mode Three-phase, full-wave rectification IGBT PWM (sine-wave driven)
Feedback Incremental encoder, absolute encoder
Location | Operating/Storage 0 to 55°C/-20 to 85°C
Temperature 2
Operating and Storage 90% or less (non-condensing)
Humidity
Vibration/Shock Resistance | 4.9 m/s%/19.6 m/s2
Structure Base-mounted (duct ventilation available as option)
Approx. Mass 1 (Ib) 49 511 15 (33) 23 (51)
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SERVOPACK SGDB- 02 05 | 10 | 15 | 20 | 30 | 50 | 60 | 75 | 1A | 1E
Position Station Number Operating Fixed point positioning using station numbers (contact data)
Control Command Method Specifications
Function
Command Position command:
Input BCD (000 to 999) or binary number (0 to 4095, 12 bits)
System Absolute command or incremental command
Digital Switch Operating Positioning by digital switches
Command Method Specifications
Command Position command: Sign + 8 digits max. (=99999999 to +99999999)
Input

Speed command: 6 digits max. (000001 to 240000), but must not exceed
maximum rotation speed of motor

System Absolute command or incremental command
Serial Communications | Operating Positioning by serial communications
Command Method Specifications
Command Asynchronous, baud rate 1200 to 38400 bps (Initial setting: 38400 bps)
Input
System Absolute command or incremental command
Command Table Operating Positioning by position and speed number command (contact data)
Method Specifications
Command Position command: Position table, sign + 8 bits max. (<99999999 to
Input +99999999)

Speed command: Speed table, 6 digits max. (000001 to 240000), but must
not exceed maximum rotation speed of motor

Position and speed number command:
Binary number (1 to 512, 9 bits max.)

System Absolute command or incremental command
Pulse Mode Operating Positioning by pulse train (line PG or pulse train input)
Specifications
Command Position: Pulse number 90° phase difference 2-phase pulse train, forward +
Input reverse pulse train, sign + pulse train

Speed: Pulse frequency 450 kpps max.
Form: Line driver (+5 V)

System Compatible with incremental command only

Perfor- Bias Setting 0 to 450 min"! (setting resolution: 1 min-1)
mance

Feed-forward Compensation |0 to 100% (setting resolution: 1%)

Positioning Completed Width |0 to 250 command units (setting resolution: 1 command unit)
Setting
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SERVOPACK SGDB- 02 (05 | 10 | 15 | 20 | 30 | 50 | 60 | 75 | 1A | 1E
I/O Func- | Position Output Output Form Line driver output: Phases A and B
tions
Frequency 16 to 32768 (up to number of encoder pulses)
Dividing Ratio
Control Interface I/0 Input 1 serial port, 24 V digital system
Output 1 serial port, 24 V system and 5 V system (PG division output)
Analog Monitor Output | CH1 Speed feedback: 2 V/1000 min'! or 1 V/1000 min"!
Position error: 0.05 V/command units or 0.05 V/100 command units
CH2 Torque command: 2 V/rated torque
Speed command: 2 V/1000 min! or 1 V/1000 min-!
Built-in Dynamic Brake (DB) Activated at main power OFF, alarm, servo OFF or overtravel
Functions (specified by parameter).

Regenerative Processing

Built-in. (For 5 kW or greater, an external regenerative resistor must be
mounted.)

Overtravel (OT) Prevention

When P-OT or N-OT is activated, the motor is stopped by dynamic brake,
decelerates to a stop, or coasts to a stop (specified by parameter).

External Current Limit

Switches between forward (Cn-08) and reverse (Cn-09) current limits in
accordance with /P-CL or /N-CL contact input; or a fixed current limit
specified by parameter (Cn-10).

Protection

Absolute data alarm (A.00), parameter breakdown (A.02), parameter set-
ting alarm (A.04), overcurrent (A.10), regenerative alarm (A.30), main
circuit voltage alarm (A.40), overspeed (A.51), overload (A.71 and A.72),
heat sink overheat (A.7A), zero point alarm (A.80), absolute PG back-up
alarm (A.81), absolute PG checksum alarm (A.82), absolute PG battery
alarm or SERVOPACK battery alarm (A.83), absolute PG data alarm
(A.84), absolute PG overspeed (A.85), Servo overrun (A.C1), PG phase
error detection (A.C2), PG phase A or phase B disconnection (A.C3), PG
phase C disconnection (A.C4), position error pulse overflow (A.DO0), hard-
ware alarm (A.B0O), CPU error (A.B2 and A.B3), power line open phase
detect (A.F1), power loss (A.F3).

Note: Occasionally hardware errors may not be included in alarm trace-back, and

CPU errors may occasionally be included in alarm trace-back but not dis-
played.

Display

POWER (control power supply), ALARM (alarm), CHARGE (main cir-
cuit capacitor charging), STATUS (7-segment LED status display)

Monitor

Serial communications, digital operator (position, speed, torque, 1/O sig-
nals, etc.), analog voltage (current speed, torque command, speed com-
mand, position error)
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SERVOPACK SGDB-

02 | 05 | 10 | 15 | 20 | 30 | 50 | 60 | 75 | 1A | 1E

Built-in
Functions

Position Control Functions

Linear acceleration/deceleration (1-step and 2-step), exponential accelera-
tion/deceleration, S-curve acceleration/deceleration, electronic gear func-
tion, command pulse multiplication, stored stroke limit, backlash com-
pensation, COIN (positioning complete output), NEAR (positioning near
output), line PG switching, etc.

Absolute Encoder Back-up

Battery mounted on SERVOPACK panel; contains built-in super capacitor

Commu-
nications

Interface

RS-422A port of personal computer, etc. (RS-232C port can be used if
certain conditions are met.)
Digital Operator (JUSP-OP02A-1, JUSP-OP03A)

Number of Communications
Axes

15 axes if group configuration is not specified; 32 axes if group configura-
tion is specified (when connected via RS-422A port).

Axis Address Setting Hexadecimal rotary switch (1 SW); group setting is specified by parameter
(Cn-13).
Functions Operation command input, status display, parameter settings, table settings,

monitor display, alarm trace-back display, etc.

* 1. The SERVOPACK cannot be used if the power supply voltage exceeds 230 V + 10% (253 V). If it is likely to exceed this limit,
use a step-down transformer.

* 2. Install the SERVOPACK where the ambient temperature lies within this range. Even if the SERVOPACK is installed in a box,

the temperature within the box must not exceed this range.
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6.3.3 Overload Characteristics

6.3.3[|Overload[Characteristics

The SERVOPACK has a built-in overload protective function to protect the SERVOPACK and
Servomotor from overload. Therefore, the SERVOPACK allowable power is limited by the
overload protective function, as shown below.

The overload detection level is quoted under hot start conditions at a motor ambient tempera-
ture of 40°C.

10000

Operating Time (s)

10

1

Rated current Maximum current
Rated current + Maximum current

2

Approx.

Motor Current

Figure 6.5 Overload Characteristics

¢ Hot Start

Indicates that both SERVOPACK and Servomotor have run long enough at rated load to be thermally saturated and
then can be restarted while hot.
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6.3.4 Starting Time and Stopping Time

The motor starting time (tr) and stopping time (tf) under constant load are calculated by the
following formulas. The motor viscous torque and friction torque are ignored.
_2x - N, Uy +J)

Starting Time: tf = [
60 (TpT) O
ing Time: 2n - Ny Iy + J)
Stopping Time: tH = m \Ym ms
60 - (Tey + T) [ms]
Ny Motor speed used (min!)
Jm: Motor moment of inertia (kg-m?) ............... (GD?\/4)
J1: Load converted to shaft moment of inertia (kg-m?2) ....... (GD?/4)
Tpy: Maximum instantaneous motor torque obtained in combination with SERVOPACK
(N-m)

Tp: 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)

Y
i
Motor Torque T - N '*
(size) : - \ #» Time
| e tr ! %I— =
] o
' [
/\ r
T : ' s
i i z
. ' > Time

Motor Speed l

Figure 6.4 Motor Torque (Size) - Motor Speed Timing Chart

6.3.5 Load Inertia

The larger the load inertia becomes, the worse the movement response of the load. The size
of the load inertia (J1 ) allowable when using a servomotor must not exceed five times the motor
inertia (Jpg).

For the SGM-04A[], SGM-08A[], and SGMP-04A[], this limitation is 30 times the motor in-
ertia, and for the SGMP-08AL], it is 10 times the motor inertia.

If the load inertia exceeds five times the motor inertia, an overvoltage alarm may arise during

deceleration. To prevent this, take one of the following actions:

Reduce the torque limit value.

Reduce the slope of the deceleration curve.

Reduce the maximum motor speed.

Consult your Yaskawa representative.
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6.3.6 Overhanging Loads

6.3.6 Overhanging Loads

A Servomotor may not be operated under an overhanging load, which is a load which tends
to continually rotate the motor. The following figure shows a typical example of overhanging

load.
Motor drive for vertical axis, using no counterweight
Tension
MW\ N =
Motor \ \\

Motor subject to rotation from feed motor
to maintain applied tension.

Tension control drive

Figure 6.5 Typical Example of Overhanging Load

IMPORTANT Under an overh anging load , SERVOPACK regenerative brake is continuously applied, and the regenerative
energh] df{the[Joad[iay[¢xceed[fhe[dllowable[fange[dnd[damage[the[SERVOPACK.

The regenerative brake capacity of the SERVOPACK is rated for short-time operation, approximately equiva-
lent to[fhe[dleceleration[§topping[fime.




6.4 =-Series Dimensional Drawings

6.4 >-Series Dimensional Drawings

This section presents dimensional drawings of the Z-Series Servomotor, SERVOPACK, and Digi-
tal Operator.

6.4.1 Servomotor Dimensional Drawings

The dimensional drawings of the SGMG, SGMS, SGMD and SGMP (1.5 kW) Servomotors
are shown on the following pages. Note that the models and dimensional drawings of the
SGMG Servomotors differ according to rated speed (1500 or 1000 min™1).

The dimensional drawings of each Servomotor series are broadly divided into four types, ac-

cording to the detector type (incremental or absolute encoder) and the presence or absence of

a brake.
Model Reference Pages
SGMG Servomotors, 1500 min-! Page 6 -55 to 6 -69
SGMG Servomotors, 1000 min-! Page 6 -69 to 6 -81
SGMS Servomotors Page 6 -81 to 6 -89
SGMD Servomotors Page 6 -90 to 6 -94
SGM Servomotors Page 6 -95 to 6 -106
SGMP Servomotors Page 6 -107 to 6 -126

B SGMG-[I[JAJA Servomotors (1500 min-1)

With Incremental Encoder (8192 P/R)

For 1AA2A and
1EA2A only

(i

LL LR
LM

-
=

L
LG LE [0-0076) LC

Ol #0.04[A

($0.0016) !

£3100(3.94)
KL
KL2
I
-
|
S
418
LC
™
% é@iﬁ\
.
5‘% ¢
E

|

T | 4t o

! KB1 MTG Holes

KB2
(0.0016)
For 55A2A, 75A2A, . .
Unit: mm (in)

1AA2A and 1EA2A only
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6.4.1 Servomotor Dimensional Drawings

Detailed View of Shaft End

SGMG-05A2A to -13A2A, -1AA2A and -1EA2A

-
o

SGMG-20A2A to -75A2A

LR

LF2sh——

] "o
Al W w =y - -
3/ | ;( 3] oly 31
% - .
Q ¥ q
Unit: mm (in)
Model SGMG- L LL LM LR LT KB1 KB2 IE KL1 KL2
05A2A 196 138 92 58 46 65 117 - 109 88
(7.72) |(5.43)  [(3.62) |(228) [(1.81) [(2.56) |(4.61) (429) | (3.46)
09A2A 219 161 115 58 46 88 140 - 109 88
(8.62) (634) |(453) |(228) |(1.81) |(B46) |(5.51) (429) | (3.46)
13A2A 243 185 139 58 46 112 164 - 109 88
©9.57) [(728) |(547) |@28) |(1.81) |(441) |(6.46) (4.29) | (3.46)
20A2A 245 166 119 79 47 89 145 - 140 88
(9.65) |(6.54) |(4.69) |(3.11) |(1.85) [(3.50) |(5.71) (5.51) |(3.46)
30A2A 271 192 145 79 47 115 171 - 140 88
(10.67) |(7.56) [(5.71) |(3.11)  [(1.85) |(4.53) |(6.73) (5.51) | (3.46)
44A2A 305 226 179 79 47 149 205 - 140 88
(12.01) [(8.90) [(7.05) |@3.11) [(1.85) |(5.87) |(8.07) (5.51) | (3.46)
55A2A 373 260 213 113 47 174 239 125 150 88
(14.69) |(10.24) [(839) |(4.45) |(1.85) |(6.85) [(941) [(4.92) |(591) |(3.46)
T5A2A 447 334 287 113 47 248 313 125 150 88
(17.60) |(13.15) |(11.30) |(4.45) |(1.85) [(9.76) |(1232) |(4.92) |(5.91) |(3.46)
1AA2A 454 338 291 116 47 251 317 142 168 88
(17.87) |(13.31) [(11.46) |(4.57) [(1.85) [(9.88) |(1248) |(5.59) |(6.61) |(3.46)
1EA2A 573 457 388 116 69 343 435 142 168 88
(22.56) |(17.99) [(1528) |(4.57) [(272) |(13.50) |(17.13) |(5.59) |(6.61) |(3.46)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB IC | LE |F1 | LF2 | LG | LH |1 |2 | Lz s s1 | a ('I‘g)

05A2A | 145 o 130 |6 6 - 122|165 |45 |- 9 o 030 |40 |55

71 | 110-0035 | (512) |(0.24) | (0.24) ©47) |(650) |.77) (0.35) —0013 | (118) | (157) |(12.12)

0
0
(433 — 0.0014) (0.75 — 0.0005)

09A2A | 145 o |130 |6 6 - 122|165 |45 |- 9 o 0|30 40 |76

71 | 110-0035 | (512) |(0.24) | (0.24) ©47) |(650) | .77 (0.35) —0013 | (118) | (157) | (16.75)

0
0 (0.75 - 0.0005)
(4.33 — 0.0014)

13A2A | 145 0 130 |6 6 - 12 165 45 - 9 0 30 40 9.6
Gy | M0-0035 | 512y |(0.24) | (024 ©47) |(650) | (.77 ©35) | 22-0013 [(118) |(1.57) |(2L.16)
0
0
(4.33 — 0.0014) (087 - 0.0005)
20A2A | 200 14z 0 180 |32 |3 0.5 18 230 76 62 13.5 35T 001 |45 76 14
(7.87) 2= 0025 1(7,09) |(0.13) [(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) | (30.86)
0 + 0.0004
(4.50 — 0.0010) 138 o )
30A2A | 200 14z 0 180 |32 |3 0.5 18 230 76 62 13.5 55 T 001 |45 76 18
(7.87) <= 0025 1(7,09) |(0.13) |(0.12) |(0.0197) [(0.71) [(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) |(39.68)
0 + 0.0004
(4.50 — 0.0010) 138 o )
44A2A | 200 as 0 180 |32 |3 0.5 18 230 76 62 135 357001 |45 76 23
(7.87) <= 0025 1(7,09) |(0.13) |(0.12) |(0.0197) [(0.71) [(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) |(50.69)
0 + 0.0004
(4.50 — 0.0010) 138 o )
55A2A | 200 14z 2 180 |32 |3 0.5 18 230 76 62 135 o 0 45 110 |30
(7.87) == 0025 1(709) [(0.13) |(0.12) |(0.0197) [(0.71) |(9.06) |(2.99) |(2.44) |(0.53) — 0016 | (1.77) |(4.33) |(66.13)
0 0
(4.50 — 0.0010) (1.65 — 0.0006)
75A2A | 200 14z 0 180 |32 |3 0.5 18 230 76 62 13.5 o 0 45 110 |40
(7.87) 2= 0025 1(7,09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) — 0016 1(177) |(4.33) |(88.18)
0 0
(4.50 — 0.0010) (1.65 — 0.0006)
1AA2A | 235 0 220 |4 4 - 18 270 62 - 13.5 o 0 45 110|575
©25) | 290-004 | (8.66) |(0.16) | (0.16) 0.71) | (10.63) | (2.44) (0.53) - 0016 | (177) |(433) |(126.73)
0 0
(7-87 — 0.0018) (1.65 — 0.0006)
1EA2A | 235 0 220 |4 4 - 20 270 85 - 135 55 0030 |65 110 |86
(9.25) 200 — 0.046 (8.66) | (0.16) |(0.16) 0.79) | (10.63) |(3.35) (0.53) + 0011 | (256) |(4.33) |(189.6)
0 + 0.0012
(7.87 — 0.0018) (217 4+ 0.0004)

Note: 1. An incremental encoder (8192 P/R) is used as a detector.
2. SGMG-05A to -44A2A do not contain eyebolts.
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6.4.1 Servomotor Dimensional Drawings

® Connector Wiring on Detector End

Receptacle: MS3102A20-29-P

Plug (To be prepared by customer) (L type): MS3108B20-29S or
(Straight type) MS3057-12A

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

A A channel output K ——
B A channel output L -
C B channel output M .
D B channel output N ——
E C channel output P ——
F C channel output R ___
G ov S -
H +5 VDC T -
J FG (Frame Ground)

Note: 1. Terminals K to T are not used.

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

® Connector Wiring on Motor End

A Phase U
B Phase V
C Phase W
D Ground terminal

Note: Receptacle, plug and cable clamp differ depending on the capacity. Refer to Connectors
on Detector and Motor Ends (page 6 -127).



6.4 =-Series Dimensional Drawings

With Incremental Encoder (8192 P/R) and Brake

® (.5t04.4kW
L
LL LR
LT LM 1] 0.04 A
LG LE (0.0016 L.C
$0.04]A
($0.0016) (ﬁ : %
§ | » Zb AP
= ] o
O Y |

T

;; i woz | ﬁ
A —-m MT
KBl (o.ooos) Holgs Unit: .
KB2 nit: mm (in)
Detailed View of Shaft End
SGMG-05A2AAB to -13A2AAB SGMG-20A2AAB to -44A2AAB
.~ LR LR
LLE
== LE
g T
r LF2-g.LFL
& | mI 3 p—
i ald 83
R T R 2 2133
Q &, Q
Unit: mm (in)
Model SGMG- L LL LM LR LT KB1 KB2 KL1 KL2
05A2AAB 234 176 129 58 47 56 155 120 88

(921) [(6.93) |(5.08) [(228) |(1.85) [(220) [(220) |(4.72) |(3.46)

09A2AAB 257 199 152 58 47 79 178 120 88
(10.12) |(7.83)  |(5.98) |(228) [(1.85) |@B.11) |(7.01) |(472) |(3.46)

13A2AAB 281 223 176 58 47 103 202 120 88
(11.06) |(8.78) |(6.93) [(228) |(1.85) [(4.06) [(7.95) |(4.72) |(3.46)

20A2AAB 296 217 170 79 47 79 196 146 88
(11.65) |(8.54) |(6.69) |(3.11) [(1.85) |@B.11) |(7.72) |(575) | (3.46)

30A2AAB 322 243 196 79 47 105 222 146 88
(12.68) [(9.57) |(7.72) |(311) |(1.85) [(413) |(874) |(5.75) |(3.46)

44A2AAB 356 277 230 79 47 139 256 146 88
(14.02) |(1091) |(9.06) |(3.11) [(1.85) |(5.47) |(10.08) |(5.75) |(3.46)
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6.4.1 Servomotor Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG | LH | L | L2 | LZ S S1 Q ('I‘g)
05A2AAB | 145 1o 0 130 |6 6 - 12 165 |45 - 9 9 0 30 40 75
(5.71) — 0035 | (512) |(0.24) |(0.24) 0.47) |(65) | (1.77) (0.35) — 0013 1(1.18) | (1.57) |(16.53)
0 0
(4.33 _ 9.0014) (O~75 - 040005)
09A2AAB | 145 1o 0 130 |6 6 - 12 165 |45 - 9 9 0 30 40 9.6
(5.71) — 0035 | (512) |(0.24) |(0.24) 0.47) |(65) |(1.77) (0.35) — 0013 1(1.18) | (1.57) |(21.16)
0 0
(4.33 _ 0.0014) (0.75 — 0.0005)
13A2AAB | 145 o 0 130 |6 6 - 12 165 |45 - 9 0 30 40 12
(5.71) 0035 | (512) |(0.24) |(0.24) 0.47) [(65) |(1.77) (0.35) 0013 ) (1.18) [(1.57) |26.45)
0 0
(4.33 — 0.0014) (0.87 — 0.0005)
20A2AAB | 200 1430 180 |32 |3 0.5 18 230 |76 62 13.5 35 001 |45 76 19
(7.87) 2= 0025 1(7.09) |(0.13) |(0.12) | (0.0197) |(0.71) | (9.06) |(2.99) | (2.44) |(0.53) 0 1.77) | (2.99) | (41.88)
0 + 0.0004
(450 — 0.0010) 138 ¢
30A2AAB | 200 a3 0 180 (32 |3 0.5 18 230 |76 62 135 55T 001 |45 76 23.5
(7.87) 2= 0025 1(7,09) [(0.13) |(0.12) | (0.0197) |[(0.71) |(9.06) | (2.99) | (2.44) |(0.53) 0 1.77) [ (2.99) |(51.79)
0 + 0.0004
(4.50 — 0.0010) (138 o )
44A2AAB | 200 1430 180 |32 |3 0.5 18 230 |76 62 135 45T 001 [45 76 28.5
(7.87) <= 0025 1(7,09) [(0.13) |(0.12) | (0.0197) |[(0.71) |(9.06) | (2.99) | (2.44) |(0.53) 0 1.77) | (2.99) | (62.81)
0 + 0.0004
(4.50 — 0.0010) 138 o )
Note: An incremental encoder (8192 P/R) is used as a detector.
® 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)
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® 55t015kW
L For 1AA2AAB and
LL LR 1EA2AAB only
LT LM 1] 004 [A]
[0.00TE)
Lo E =
($0.0016),
< /e B\
S 3 Kr@ 8
s — > LH
0 = 3 3
8 =
) g * . s w
X i L (€] ;
./ ©© vez | LT
Y wie - L
(0.0016) Holes
KB3
KB2 Unit: mm (in)
Detailed View of Shaft End
SGMG-55A2AAB and -75A2AAB SGMG-1AA2AAB and -1EA2AAB
LR LR
LE
-
LF1
}.
[ “( Al w[ ;[
33 <] s S
'e.i o 4,
Q
Unit: mm (in)
Model L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
SGMG-
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 46 343 497 415 142 168 88 142
(25.00) [(20.43) [(18.62) [(4.57) [(1.81) |(13.50) |(19.57) |(16.34) |(5.59) |(6.61) |(3.46) |(5.59)
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6.4.1 Servomotor Dimensional Drawings

0
(7.87 — 0.0018)

+ 0.0012
(2.17 4 0.0004)

Unit: mm (in)
Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG LH L | L2 | LZ s S1 Q ('I‘g)
55A2A | 200 as 0 180 |32 |3 0.5 18 230 76 62 135 o 0 45 10 |35
AB (7.87) =2 = 0025 1(7,09) |(0.13) [(0.12) [(0.0197) |(0.71) | (9.06) [(2.99) |(2.44) |(0.53) — 0016 1(1.77) | (4.33) |(77.14)
0 0
(4.50 — 0.0010) (1.65 — 0.0006)
75A2A | 200 11430 180 |32 |3 0.5 18 230 76 62 13.5 o D 45 110 [455
AB (7.87) <= 0025 1(7,09) |(0.13) [(0.12) [(0.0197) |(0.71) |(9.06) |[(2.99) |(2.44) |(0.53) — 0016 1(1.77) |(4.33) |(100.28)
0 0
(4.50 — 0.0010) (1.65 — 0.0006)
1AA2A | 235 200 0 220 |4 4 - 18 270 62 - 135 0 0 45 110 |65
AB (9.25) — 0046 1(8.66) |(0.16) |(0.16) 0.71) | (10.63) |(2.44) (0.53) — 0016 1(1.77) |(4.33) |(143.26)
0 0
(7.87 _ 0.0018) (1.65 — 0.0006)
1EA2A | 235 200 0 220 |4 4 - 20 270 85 - 135 55t 0030 165 110|100
AB 9.25) —0.046 | (8.66) |(0.16) |(0.16) 0.79) | (10.63) | (3.35) (0.53) +001 1 256) |(4.33) | (220.46)

Note: An incremental encoder (8192 P/R) is used as a detector.

® Connector Wiring on Brake and Motor Ends

A Brake terminal
gt
0B B Brake terminal
C -
A Phase U
B Phase V
C Phase W
D Frame ground (FG)
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With Absolute Encoder (15-bit : 8192 P/R)

For 1AASA and

LL LR

()

1EASA only

L] 0.04 [A]

LG LE

(0.00T8) LC

($0.0016)

dlrh

¢S

@ o)\
(89
LH

(&
]

[1100(3.94)

4LB

KL2

KL1

e

Detailed View of Shaft End

SGMG-05ASA to -13ASA, -1AASA and -1EASA

0.0008
( ) Holes

<

(0.0016)
For 55ASA, 75ASA,
1AASA and 1EASA only

Unit: mm (in)

SGMG-20ASA to -75ASA

LR

E e
LF1
LF2 tE!
A — 2 5{ 3/ 2133
%, e < | e e
Q N/
Unit: mm (in)

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

05ASA 210 152 92 58 60 65 131 - 109 88
827) (598 |(3.62) [(228) |(2.36) |(256) |(5.16) (4.29) |(3.46)

09ASA 233 175 115 58 60 88 154 - 109 88
©.17) (689 |(4.53) |(228) [(236) |(3.46) |(6.06) (4.29) | (3.46)

13ASA 257 199 139 58 60 112 178 - 109 88
(10.12) |(7.83) [(547) [(228) [(236) |(@4.41) |[(7.01) (4.29) |(3.46)

20ASA 259 180 119 79 61 89 159 - 140 88
(1020) [(7.09) |(4.69) [(3.11) |(2.40) [(3.50) |(6.26) (5.51) |(3.46)

30ASA 285 206 145 79 61 115 185 - 140 88
(11.22) [8.11) |(5.71) [(3.11) |(2.40) |(453) |(7.28) (5.51) |(3.46)

44ASA 319 240 179 79 61 149 219 - 140 88
(12.56) |(9.45) |(7.05) |(3.11) [(240) |(5.87) |(8.62) (5.51) |(3.46)
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6.4.1 Servomotor Dimensional Drawings

Unit: mm (in)

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

55ASA 387 274 213 13 |6l 174 253 125 |150 |88
(1524) |(10.79) |(8.39) [(4.45) [(2.40) |(6.85) [(9.96) [(4.92) |(5.91) |(3.46)

75ASA 461 348 287 13 |6l 248 327 125 |150 |88
(18.15) |(13.70) |(11.30) |(4.45) [(2.40) |(9.76) [(12.87) |(4.92) |(5.91) |(3.46)

1AASA 468 352 291 16 |61 251 331 142|168 |88
(1843) |(13.86) |(11.46) [(4.57) [(2.40) |(9.88) [(13.03) |[(5.59) |(6.61) |(3.46)

1EASA 587 471 388 116 |83 343 449 142|168 |88
(23.11) |(18.54) |(15.28) [(457) |(327) |(13.50) |(17.68) |(5.59) |(6.61) |(3.46)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG LH LJ1 | L2 | LZ S St Q ('I‘g)
05ASA | 145 N 130 |6 6 - 12 165 45 - 9 90 30 40 5.9
(5.71) — 0035 1 (512) |(0.24) |(0.24) 0.47) |(6.50) | (1.77) (0.35) — 0013 1 (1.18) | (1.57) | (13.00)
0 0
(4.33 _ 0.0014) (0-75 — 0.0005)
09ASA | 145 N 130 |6 6 - 12 165 45 - 9 90 30 40 8.0
(5.71) 0035 1(512) |(0.24) |(0.24) 0.47) |(6.50) | (1.77) (0.35) — 0013 1 (1.18) | (1.57) | (17.63)
0 0
(4.33 _ 0.0014) (0-75 — 0.0005)
13ASA | 145 N 130 |6 6 - 12 165 45 - 9 0 30 40 10
(5.71) — 0035 1(512) |(0.24) |(0.24) 0.47) |(6.50) | (1.77) (0.35) — 0013 1 (1.18) | (1.57) | (22.04)
0 0
(4.33 _ 00014) (0-87 - 0.0005)
20ASA {200 11430 180 |32 (3 0.5 18 230 76 62 13.5 57001 |45 76 14
(7.87) <= 0025 1(7,09) |(0.13) [(0.12) [(0.0197) |(0.71) |(9.06) [(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) |(30.86)
0 + 0.0004
(4.50 — 0.0010) 38 o )
30ASA {200 1430 180 |32 (3 0.5 18 230 76 62 13.5 557001 |45 76 185
(7.87) <2 = 0025 1(7,09) |(0.13) [(0.12) [(0.0197) |(0.71) |(9.06) [(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) |(40.77)
0 + 0.0004
(4.50 — 0.0010) 38 o )
44ASA {200 1430 180 |32 (3 0.5 18 230 76 62 13.5 557001 |45 76 24
(7.87) <= 0025 1(7,09) |(0.13) [(0.12) [(0.0197) |(0.71) |(9.06) |[(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) |(52.90)
0 + 0.0004
(4.50 — 0.0010) 38 o )
55ASA {200 0 180 |32 (3 0.5 18 230 76 62 13.5 0 45 110 |30
1143 _ 0025 42 _ 0,016
(7.87) (7.09) | (0.13) |(0.12) [(0.0197) |(0.71) [(9.06) |(2.99) |(2.44) |(0.53) (1.77) | (4.33) | (66.12)
0 0
(4.50 — 9.0010) (1.65 — 0.0006)
75ASA {200 0 180 |32 (3 0.5 18 230 76 62 13.5 0 45 110 |40
1143 _ 0025 42 _ 0,016
(7.87) (7.09) | (0.13) |(0.12) [(0.0197) |(0.71) [(9.06) |(2.99) |(2.44) |(0.53) (1.77) | (4.33) | (88.16)
0 0
(4.50 — 0.0010) (1.65 — 0.0006)
1AASA 235 200 220 |4 4 - 18 270 62 - 13.5 o 0 45 110 |58
9.25) — 0046 | (8.66) |(0.16) |(0.16) 0.71) | (10.63) | (2.44) (0.53) — 0016 |(1,77) | (4.33) | (127.83)
0 0
(7.87 — 0.0018) (1.65 — 0.0006)
1EASA 235 200 220 |4 4 - 20 270 85 - 13.5 55T 0030 165 110 |86
9.25) — 0046 | (8.66) |(0.16) |(0.16) 0.79) | (10.63) |(3.35) (0.53) + 0011 | (2.56) | (4.33) |(189.6)
0 + 0.0012
(7.87 — 0.0018) (217 4+ 0.0004)

Note: 1. An absolute encoder (15-bit : 8192 P/R) is used as a detector.
2. SGMG-05ASA to -44ASA do not contain eyebolts.
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® Connector Wiring on Detector End

Receptacle: MS3102A20-29P

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

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

A A channel output K ——
B A channel output L -

C B channel output M .

D B channel output N ——

E Z (C) channel output P -

F Z (C) channel output R Reset

G 0V (battery) S ov

H +5VDC T 3.6 V (battery)
J 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.

® Connector Wiring on Motor End

A Phase U
B Phase V
C Phase W
D Ground terminal

Note: Receptacle, plug and cable clamp differ depending on the capacity. Refer to Connectors
on Detector and Motor Ends (page 6 -127).



Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Absolute Encoder (15-bit : 8192 P/R) and Brake

® (.5t04.4kW
L[ 0.06]A
L For 1AA2A and
LL LR 1EA2A only
= e
LG LE 0.0016 LC
Ol ¢0.04]A]
(90.0016) :
s | PR
P (5] \}
= ] o !
] ] = =
J = | e
-l = 3 Pt
] e
: MTG
ket ©oo0s) Holes
KB2 Unit: mm (in)

Detailed View of Shaft End

SGMG-05ASAAB to -13ASAAB SGMG-20ASAAB to -44ASAAB
LR LR
| LE LE
il
= LF2 .51
o i A EW Al ARIE
1= 4 2 232
Q & q
Unit: mm (in)
Model SGMG- L LL LM LR LT KB1 KB2 KL1 KL2
05ASAAB 248 190 129 58 61 56 169 120 88

(9.76)  |(7.48) |(5.08) [(228) |(240) [(220) [(6:65) |(472) |(3.46)

09ASAAB 271 213 152 58 61 79 192 120 88
(10.67) [(839) [(5.98) [(228) [(240) |(3.11) |(756) |(472) |(3.46)

13ASAAB 295 237 176 58 61 103 216 120 88
(11.61) [(9.33)  [(6.93) [(228) |(240) |(4.06) |(8.50) |(472) |(3.46)

20ASAAB 310 231 170 79 61 79 210 146 88
(1220) [(9.09) [(6.69) [@3.11) |(240) |GB.11) [(827) |(5.75) |(3.46)

30ASAAB 336 257 196 79 61 105 236 146 88
(1323) [(1012) |[(7.72) |@B.11)  |(240) [(413) [(929) |(5.75) |(3.46)

44ASAAB 370 291 230 79 61 139 270 146 88
(14.57) |(11.46) [(9.06) |(3.11) [(240) |(547) |(10.63) [(5.75) |(3.46)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC LE | LF1 LF2 LG LH | L1 | L2 | L.Z S S1 Q ('I‘g)
05ASA | 145 1o 0 130 |6 6 - 12 165 |45 - 9 0 0 30 40 7.9
AB (5.71) — 0035 1(5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) - 0013 1 (1.18) |(1.57) |(17.41)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
09ASA | 145 1o 0 130 |6 6 - 12 165 |45 - 9 0 0 30 40 10
AB (5.71) — 0035 1 (5.12) [(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) - 0013 1 (1.18) |(1.57) |(22.04)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
13ASA | 145 1o 0 130 |6 6 - 12 165 |45 - 9 0 30 40 12
AB (5.71) — 0035 1(5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1 (1.18) |(1.57) |(26.45)
0 0
(4.33 _ 9.0014) (0.87 — 0.0005)
20ASA | 200 4z O 180 |32 3 0.5 18 230 |76 62 13.5 5T 001 |45 76 19.5
AB (7.87) == 0025 1(7,09) [(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) >0 1.77) | (2.99) | (42.98)
0 + 0.0004
(4.50 — 0.0010) (138 o )
30ASA | 200 as O 180 |32 3 0.5 18 230 |76 62 13.5 s T 00 |45 76 235
AB (7.87) <= 0025 1(7,09) [(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 20 1.77) | (2.99) |(51.79)
0 + 0.0004
(4.50 - 00010 138 o )
44ASA | 200 as 0 180 |32 3 0.5 18 230 |76 62 13.5 s T 001 |45 76 29
AB (7.87) == 0025 1(7,09) [(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) >0 1.77) | (2.99) |(63.92)
0 + 0.0004
(4.50 - 00010 138 o )
Note: An absolute encoder (15-bit : 8192 P/R) is used as a detector.
® Connector Wiring on Motor End
A Phase U E Brake terminal
B Phase V F Brake terminal
C Phase W G -——-
D Frame ground (FG)
® 55to 15kW
L] 0.06]A
L
For 1AASAAB and
LL LR 1EASAAB only
LT LM i
1] 0.04 JA]
LG_ | LE __(0.00T6] LC
—0)] $0.04 | A!
(90.0016)

¢S

$LB
LCc

3
3 —
8 =
5{ = e
o :‘=—-

- o=l
g% T H-

5 B

]
KB1
KB3

6 -67

i =

MTG

(0.0016) Holes

Unit: mm (in)




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

Detailed View of Shaft End

SGMG-55ASAAB and -75ASAAB SGMG-1AASAAB and -1EASAAB
LR LR
'lr'é ! LF1 . !
LF23.LF1 f . |
! &l %) b=
ol o3| 3 < *[ 4{
{1 —1
7 Q Q
Unit: mm (in)
Model L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
SGMG-
55ASAAB |438 325 264 113 61 174 304 231 125 150 88 123
(17.24) |(12.80) |(10.39) |(4.45) |(240) [(6:85) |(11.97) [(9.09) |(4.92) |(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) |(240) |(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
(2020) |(15.63) |(13.39) |(4.57) |(224) |(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
(25.53) |(20.98) |*18.62) |(4.57) |(236) |(13.50) |(20.12) |(16.39) |(5.59) |(6.61) |(3.46) |(5.59)
Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB IC | LE |[LF | LF2 |G | LH |1 |2 | Lz s s1 | a ('I‘t?)
SSASA | 200 o |180 [32 |3 0.5 18 [230 |76 |62 |135 0 45 |10 |36
AB .87y | 1143 -0025 | 700y [ (0.13) [(0.12) |©0197) |(0.71) |©.06) [(2.99) | 2.44) |(0.53) | *2-0016 |(1.77) | (433) | (79.34)
0
(4.50 _ 0%010) (1.65 — 0.0006)
75ASA | 200 o |180 [32 |3 0.5 18 |20 |76 |62 |135 0 45 |10 |50
AB (7.87) 1143 — 0.025 (7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 42 - 0016 (1.77) |(4.33) | (110.20)
(4.50 - 0%010) (1~65 - 0%006)
1AASA | 235 0o |20 |4 4 - 18 [270 |62 |- 13.5 0 45 |110  |655
AB ©25) | 200-0046 | g66) | (0.16) | (0.16) ©.71) | (10.63) | (2.44) ©53) | *2-0016 |77y | (4.33) |(14436)
(7.87 — g%mg) (1.65 - 0%006)

LEASA | 235 0o |20 |4 4 - 20 |270 |85 |- 13.5 +0030 |65 |110 |100
AB ©25) | 200-0046 | g66) | (0.16) | (0.16) 0.79) | (10.63) | (3.35) 053) | P 0011 | a56) | (4.33) |(22046)
0 + 0.0012

(7.87 ~ 0.0018) (2.17 + 0.0004)

Note: An absolute encoder (15-bit : 8192 P/R) is used as a detector.
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® Connector Wiring on Brake and Motor End

A Brake terminal

B Brake terminal

C -

A Phase U

B Phase V

C Phase W

D Frame ground (FG)

SGMG-[ ][ JA[]B Servomotors (1000 min-1)

With Incremental Encoder (8192 P/R)

L

LL

LR

-
]

LM

J,mo‘oa A
LG LE U.OUTE LC

48

==

O
Z@ N
LN/

! ($0.0016)

[0100(3.94)

4B
LC

I

KL2

KL1

t
fe

7 O®

KB1

eoiz |
ia

(0.0008) Holes

KB2

For 44A2B and Unit: mm (in)

60A2B only

(0.0016)

Detailed View of Shaft End

SGMG-03A2B to -09A2B

LR
LE
LF1§
- 7 =
S — * 31
&
Q

SGMG-12A2B to -60A2B

LR




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

Unit: mm (in)

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

03A2B 196 138 92 58 46 65 117 - 109 |88
(7.72)  |(543) |(3.62) [(228) |(1.81) |(2.56) |(4.61) (4.29) |(3.46)

06A2B 219 161 115 58 46 88 140 - 109 |88
(8.62) [(634) |(453) [(228) |(1.81) |(3.46) |(5.51) (4.29) | (3.46)

09A2B 243 185 139 58 46 112|164 - 109 |88
(9.57)  [(728) |(547) [(228) |(1.81) |(4.41) |(6.46) (4.29) | (3.46)

12A2B 245 166 119 79 47 89 145 - 140 |88
(9.65) [(6.54) |(4.69) [(3.11) |(1.85) |(3.50) |(5.71) (5.51) |(3.46)

20A2B 271 192 145 79 47 1ns |17 - 140 |88
(10.67) [(7.56) |(5.71) [(3.11) |(1.85) |(4.53) |(6.73) (5.51) |(3.46)

30A2B 305 226 179 79 47 149|205 - 140 |88
(12.01) [(8.90) [(7.05) [(3.11) |(1.85) |(5.87) |(8.07) (5.51) |(3.46)

44A2B 373 260 213 13 |47 174|239 125 |150 |88
(14.69) [(1024) |(8.39) [(4.45) |(1.85) |(6.85) [(9.41) |(4.92) |(5.91) |(3.46)

60A2B 447 334 287 13 |47 248 313 125 |150 |88
(17.60) |(13.15) |(11.30) [(4.45) |(1.85) |(9.76) [(12.32) |(4.92) |(5.91) |(3.46)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG | LH | L1 | L2 | LZ s s1 Q ('I‘g)
03A2B | 145 1o 0 130 |6 6 - 12 165 |45 - 9 9 0 30 40 55
(5.71) — 0035 1 (5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) - 0013 1 (1.18) |(1.57) |(12.12)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
06A2B | 145 1o 0 130 |6 6 - 12 165 |45 - 9 o 0 30 40 7.6
(5.71) — 0035 1 (5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1 (1.18) |(1.57) |(16.75)
0 0
(4.33 _ 90014) (0-75 — 0.0005)
09A2B | 145 o0 130 |6 6 - 12 165 |45 - 9 by 0 30 40 9.6
(5.71) 0035 1(5.12) |(0.24) |(0.24) 0.47) |(6.50) | (1.77) (0.35) — 0013 1(1.18) |(1.57) |(21.16)
0 0
(4.33 _ 0.0014) (0.87 — 0.0005)
12A2B | 200 4z 2 180 (32 |3 0.5 18 230 |76 62 13.5 55T 001 |45 76 14
(7.87) == 0025 1(7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) | (2.99) |(30.86)
0 + 0.0004
(450 — 0,0010) 138 o )
20A2B | 200 0 180 |32 |3 0.5 18 230 |76 62 13.5 +001 |45 76 18
.87 | 1143 -0025 | 700y | 0.13) | 0.12) |0.0197) |©0.71) |©0.06) |2.99) |@44) |©33) | 2> 0 |77 | 299 |(39.62)
0 + 0.0004
(4.50 - 00010 138 o )
30A2B | 200 0 180 |32 |3 0.5 18 230 |76 62 13.5 +001 |45 76 23
87 | 1143 -0025 | 700y | 0.13) | 0.12) |©0.0197) |©0.71) |©006) |299) |@44) |©33) | > 0 |77 | 299 | (5069
0 + 0.0004
(4.50 — 0.0010) 38 o )
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Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC LE | LF1 LF2 LG LH | L)1 | L2 | LZ S S1 Q ('I‘g)
44A2B | 200 as 0 180 |32 3 0.5 18 230 |76 62 135 0 0 45 10 |30
(7.87) == 0025 1(7,09) [(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) — 0016 1(1.77) | (4.33) |(66.12)
0 0
(4.50 — 9.0010) (1.65 — 0.0006)
60A2B | 200 as 0 180 |32 3 0.5 18 230 |76 62 135 0 0 45 110 |40
(7.87) == 0025 1(709) {(0.13) [(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) - 0016 1 (1.77) | (4.33) |(88.16)
0
(4.50 _ 0%010) (1.65 — 0.0006)

Note: 1. An incremental encoder (8192 P/R) is used as a detector.

2. SGMG-03A2B to -30A2B do not contain eyebolts.

® Connector Wiring on Detector End

Receptacle: MS3102A20-29-P

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 -
B A channel output L —_——
C B channel output M -
D B channel output N -
E C channel output P -
F C channel output R —_——
G ov S -
H +5VDC T R
J FG (Frame Ground)

Note: 1. Terminals K to T are not used.

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

® Connector Wiring on Motor End

A Phase U
B Phase V
C Phase W
D Ground terminal

Note: Receptacle, plug and cable clamp differ depending on the capacity. Refer to Connectors
on Detector and Motor Ends (page 6 -127).
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6.4.1 Servomotor Dimensional Drawings

With Incremental Encoder (8192 P/R) and Brake
® 03103.0kW

LL LR

LT LM
L[ 0.04 JA]

LG LE (0.0016) LC

(©[¢0:04 A

($0.0016)

j== ryiass

KB1
I (©0.0008 Holes
KB2

4S

[J100(3.94)
418
Lc

i)
e}

KL1

Unit: mm (in)

Detailed View of Shaft End

SGMG-03A2BAB to -09A2BAB SGMG-12A2BAB to -30A2BAB
LR LR
LE LE
T T
LF1 LFo JeLF1
2l gl 5{ 2] 21313
5, 5 S
Q 7 Q
Unit: mm (in)
Model SGMG- L LL LM LR LT KB1 KB2 KL1 KL2
03A2BAB 234 176 129 58 (2.28) |47 (1.85) |56 (2.20) | 155 120 88 (3.46)
(921)  [(6.93) |(5.08) 6.10)  |(4.72)
06A2BAB 257 199 152 58(2.28) |47 (1.85) |79 178 120 88 (3.46)
(10.12) |(7.83)  |(5.98) @G11)  |(7.01)  |(4.72)
09A2BAB 281 223 176 58 (2.28) (47 (1.85) | 103 202 120 88 (3.46)
(11.06)  |(8.78) (6.93) (4.06) (7.95) 4.72)
12A2BAB 296 217 170 79 47 (1.85) | 79 196 146 88 (3.46)
(11.65) |(8.54) [(6.69) |(3.11) @1 |(772)  [(5.75)
20A2BAB 322 243 196 79 47 (1.85) 105 222 146 88 (3.46)
(12.68) [(9.57) (7.72) (3.11) (4.13) (8.74) (5.75)
30A2BAB 356 277 230 79 47 (1.85) |139 256 146 88 (3.46)
(14.02) |(10.91) [(9.06) |(3.11) (5.47)  |(10.08) |[(5.75)
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Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC LE | LF1 LF2 LG LH | L)1 | L2 | LZ S S1 Q (';?)
03A2B | 145 1o 0 130 |6 6 - 12 165 |45 - 9 9 0 30 40 75
AB (5.71) — 0035 1 (5.12) [(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1 (1.18) |(1.57) |(16.53)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
06A2B | 145 1o 0 130 |6 6 - 12 165 |45 - 9 90 30 40 9.6
AB (5.71) — 0035 1 (5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1(1.18) |(1.57) |(21.16)
0 0
(4.33 _ 9.0014) (0-75 — 0.0005)
09A2B | 145 o 0 130 |6 6 - 12 165 |45 - 9 0 30 40 12
AB (5.71) 0035 1(5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1(1.18) |(1.57) |(26.45)
0
(4.33 _ 0%014) (0.87 — 0.0005)
12A2B | 200 4z 0 180 |32 3 0.5 18 230 |76 62 135 +001 |45 76 19
AB (7.87) == 0025 1(7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) |(2.99) | (41.88)
0 + 0.0004
(450 — 0,0010) 138 o )
20A2B | 200 1143 0 180 |32 3 0.5 18 230 |76 62 135 s T 001 |45 76 23.5
AB (7.87) == 0025 1(7,09) [(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(13.5) >0 1.77) | (2.99) |(51.79)
0 + 0.0004
(450 - 00010 138 o )
30A2B | 200 as 0 180 |32 3 0.5 18 230 |76 62 135 +001 |45 76 28.5
AB (7.87) <= 0025 1(7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) | (2.99) | (62.81)
0 + 0.0004
(4.50 — 0.0010) 38 o )
Note: An incremental encoder (8192 P/R) is used as a detector.
® Connector Wiring on Motor End
A Phase U E Brake terminal
B Phase V F Brake terminal
C Phase W G --
D Frame ground (FG)
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6.4.1 Servomotor Dimensional Drawings

® 4.41t06.0kW
L
LL LR
L = 1T 004 1A]
LG, | LE (0.0076] LC
($0.0016) !
g (E( B2
G f—— ] g
JE B
] = _A \g A w
¥ T . , -
WAGES i HLZ/'lEé:
E ' K81 A Lgrooa) wra
KBa (0.0016) Holes
KB2 Unit: mm (in)
Detailed View of Shaft End
LR
LLE
LFZ*‘LH
— VIR
I — e z[
%o |
Q
Unit: mm (in)
Model L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
SGMG-
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 Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG | LH | L1 | L2 | LZ s s1 Q ('.(3)
44A2B | 200 0 180 |32 |3 0.5 18 230 |76 62 13.5 0 45 110 |35
AB 87 | 1143 =005 | 700y | 0.13) | 0.12) |0.0197) |(0.71) |©0.06) |(2.99) |2.44) |©53) | *>-0016 | 177y | (4.33) | (77.14)
(450 - 0%010) (165 - 0%006)
60A2B | 200 0 180 |32 |3 0.5 18 230 |76 62 13.5 0 0 45 110|455
AB .87) | 43 -0025 | (700) |(0.13) |(0.12) |(0.0197) |(©0.71) |(©.06) |(2.99) |(2.44) | (0.53) — 0016 1(1.77) | (4.33) |(100.28)
0 (1.65 — 0%006)
(4.50 — 0.0010)

Note: An incremental encoder (8192 P/R) is used as a detector.
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6.4 =-Series Dimensional Drawings

® Connector Wiring on Motor End

A A Brake terminal
g R

o8 B Brake terminal
C ___
A Phase U
B Phase V
C Phase W
D Frame ground (FG)

With Absolute Encoder (15-bit : 8192 P/R)

L
L LR
LT LM 004
LG_ | LE Lt Lc
(O[#0.04 [A]
(#0.0016)

s

1
¢S
&

3100 (3.94)

#LB
LC

KL2

LTI

KL1

= g =

A
" B e M1a B
KB2
(0.0016)
For 44ASB and Unit: mm (in)
60ASB only
Detailed View of Shaft End
SGMG-03ASB to -09ASB SGMG-12ASB to -60ASB
LR LR
ALE LLE
Hg LF2 -r";
prs ! ® ;I =
[/, 2 SN | SO | - - N| =
JEm e T2
o | & Q
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6.4.1 Servomotor Dimensional Drawings

Unit: mm (in)

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

03ASB 210 152 92 58 60 65 131 - 109 |88
827) [(598) |(3.62) [(228) |(2.36) |(2.56) |(5.16) (4.29) |(3.46)

06ASB 233 175 115 58 60 88 154 - 109 |88
(9.17)  [(6:89) |(4.53) [(228) |(2.36) |(3.46) |(6.06) (4.29) |(3.46)

09ASB 257 199 139 58 60 112|178 - 109 |88
(10.12) [(7.83) |(5.47) [(228) |(2.36) |(4.41) |(7.01) (4.29) |(3.46)

12ASB 259 180 119 79 61 89 159 - 140 |88
(10.20) [(7.09) |(4.69) [(3.11) |(2.40) |(3.50) |(6.26) (5.51) |(3.46)

20ASB 285 206 145 79 61 115|185 - 140 |88
(11.22) [(8.11) |(5.71) [(3.11) |(2.40) |(4.53) |(7.28) (5.51) |(3.46)

30ASB 319 240 179 79 61 149 219 - 140 |88
(12.56) [(9.45) [(7.05) [(3.11) |(240) |(5.87) |(8.62) (5.51) |(3.46)

44ASB 387 274 213 13 |6l 174|253 125 |150 |88
(15.24) [(10.79) |(8.39) [(4.45) |(2.40) |(6.85) [(9.96) |(4.92) |(5.91) |(3.46)

G0ASB 461 348 287 13 el 248|327 125 |150 |88
(18.15) [(13.70) |(11.30) [(4.45) |(2.40) |(9.76) [(12.87) |(4.92) |(5.91) |(3.46)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG | LH | LJ | L2 | LZ s st Q ('I‘g)
03ASB | 145 o 0 130 |6 6 - 12 165 |45 - 9 o 0 30 40 59
(5.71) — 0035 1(512) [(0.24) |(0.24) 0.47) | (6.50) | (1.77) (0.35) 0013 1 (1.18) |(1.57) |(13.00)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
06ASB | 145 o 0 130 |6 6 - 12 165 |45 - 9 o 0 30 40 8.0
(5.71) — 0035 1(512) [(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1 (1.18) |(1.57) |(17.63)
0 0
(4.33 _ 90014) (0475 - 040005)
09ASB | 145 0 130 |6 6 - 12 165 |45 - 9 5 0 30 40 10
(5.71) 110 - 0.035 (5.12) | (0.24) [(0.24) 0.47) | (6.50) | (1.77) (0.35) 0013 1(1.18) [(1.57) |(22.04)
0
(4.33 _ 0%014) (0.87 — 0.0005)
12ASB | 200 0 180 (32 |3 0.5 18 230 |76 62 135 +001 |45 76 14
87y | 1143 -0025 | (700) |(0.13) |(0.12) |(0.0197) |©.71) |©.06) | 299) | 244) |©.53) | 3> © @77 299 |(30.86)
0 + 0.0004
(450 — 0,0010) 138 o )
20ASB | 200 0 180 (32 |3 0.5 18 230 |76 62 135 +001 |45 76 185
.87 | 1143 -0025 | (700) |(0.13) |(0.12) |0.0197) |©.71) |©06) |299) |@244) |©53) | 3> © @77 | @299 |@0.77)
0 + 0.0004
(4.50 - 00010 (138 o )
30ASB | 200 0 180 |32 |3 0.5 18 230 |76 62 135 +001 |45 76 24
.87 | 1143 =005 | (700) |(0.13) |0.12) |0.0197) |©71) |©06) |299) |@44) |©53) | 3> 0 @77 | 299 |(52.90)
0 + 0.0004
(4.50 — 0.0010) 138 o )
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6.4 =-Series Dimensional Drawings

Unit: mm (in)
Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC LE | LF1 LF2 LG LH | L1 | L2 | LZ S S1 Q (':3)
44ASB | 200 4z 180 |32 3 0.5 18 230 |76 62 135 o O 45 110 |30
(7.87) <= 0025 1(700) |(0.13) [(0.12) |(0.0197) [(0.71) |(9.06) |(2.99) |(2.44) |(0.53) — 0016 1(1.77) | (4.33) |(66.12)
0 0
(4450 — 0‘0010) (1~65 - 0,0006)
60ASB | 200 143 0 180 |32 3 0.5 18 230 |76 62 135 o 0 45 110 |40
(7.87) <= 0025 1(700) |(0.13) [(0.12) |(0.0197) |[(0.71) |(9.06) |(2.99) |(2.44) |(0.53) — 0016 1 (1.77) | (4.33) |(88.16)
0
(4.50 _ 0%010) (1.65 — 0.0006)

Note: 1. An absolute encoder (15-bit : 8192 P/R) is used as a detector.
2. SGMG-03ASB to -30ASB do not contain eyebolts.

® Connector Wiring on Detector End

Receptacle: MS3102A20-29P

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 -
B A channel output L -

C B channel output M -

D B channel output N —_——

E Z (C) channel output P -

F Z (C) channel output R Reset

G ov S 0V (battery)
H +5 VDC T 3.6 V (battery)
J 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 Motor End

A Phase U
B Phase V
C Phase W
D Ground terminal

Note: Receptacle, plug and cable clamp differ depending on the capacity. Refer to Connectors
on Detector and Motor Ends (page 6 -127).
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Absolute Encoder (15-bit : 8192 P/R) and Brake

® (0.3t03.0kW
L
L LR
LT LM
L[ 004 [A]
LG, | LE e LC
($0.0016)
L o
0, i .
5 E s (857
a = S
ol [ : %7\‘7
< Q/
g

vz | e

(0.0008) Holes

KL1
1
nn
'n
BF—t—
N

KB1
KB2

Unit: mm (in)

Detailed View of Shaft End

SGMG-03ASBAB to -09ASBAB SGMG-12ASBAB to -30ASBAB
LR LR
C LE
LF1 4 LF2 LF1
('/_, | » 5 - o -
wn w
e 3 *I he *[ *[3 i;I
& % a

Unit: mm (in)

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

03ASBAB 248 190 129 |58 61 56 169 120 |88
(9.76)  [(748) |(5.08) [(228) |(2.40) |(220) [(6.65) |(4.72) |(3.46)

06ASBAB 271 213 152 |58 61 79 192 120 |88
(10.67) [(839) |(5.98) [(228) |(240) |(3.11) [(7.56) |(4.72) |(3.46)

09ASBAB 295 237 176 |58 61 103|216 120 |88
(11.61) |(9.33) [(6.93) |(228) [(2.40) [(4.06) |(8.50) |(4.72) |(3.46)

12ASBAB 310 231 170 |79 61 79 210 146 |88
(1220) |(9.09) |(6.69) |(3.11) [(2.40) |@3.11) [(827) |(5.75) |(3.46)

20ASBAB 336 257 196 |79 61 105|236 146 |88
(1323) [(10.12) |(7.72) |@3.11) |(240) |(@.13) [(929) |(5.75) |(3.46)

30ASBAB 370 291 230 |79 61 139|270 146 |88
(1457) |(11.46) |(9.06) |(3.11) |(2.40) |(5.47) [(10.63) |(5.75) |(3.46)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC LE | LF1 LF2 LG LH | L)1 | L2 | LZ S S1 Q ('I‘g)
03ASB | 145 1o 0 130 |6 6 - 12 165 |45 - 9 9 0 30 40 7.9
AB (5.71) — 0035 1 (5.12) [(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) - 0013 1 (1.18) |(1.57) |(17.41)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
06ASB | 145 1o 0 130 |6 6 - 12 165 |45 - 9 90 30 40 10
AB (5.71) — 0035 1 (5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) - 0013 1 (1.18) |(1.57) |(22.04)
0 0
(4.33 _ 9.0014) (0.75 — 0.0005)
09ASB | 145 o 0 130 |6 6 - 12 165 |45 - 9 0 30 40 12
AB (5.71) 0035 1(5.12) |(0.24) |(0.24) 0.47) | (6.50) |(1.77) (0.35) — 0013 1(1.18) |(1.57) |(26.45)
0
(4.33 _ 0%014) (0.87 — 0.0005)
12ASB | 200 4z 0 180 |32 3 0.5 18 230 |76 62 135 55001 |45 76 19.5
AB (7.87) == 0025 1(7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) | (2.99) | (42.98)
0 + 0.0004
(4.50 — 0.0010) (138 o )
20ASB | 200 1143 0 180 |32 3 0.5 18 230 |76 62 135 s T 001 |45 76 23.5
AB (7.87) == 0025 1(7,09) [(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) >0 1.77) | (2.99) |(51.79)
0 + 0.0004
(4.50 — 0.0010) (138 o )
30ASB | 200 as 0 180 |32 3 0.5 18 230 |76 62 135 557001 |45 76 29
AB (7.87) <= 0025 1(7.09) |(0.13) |(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) 0 1.77) | (2.99) |(63.92)
0 + 0.0004
(4.50 — 0.0010) 38 o )
Note: An absolute encoder (15-bit : 8192 P/R) is used as a detector.
® Connector Wiring on Motor End
A Phase U E Brake terminal
B Phase V F Brake terminal

C Phase W G -——-

D Frame ground (FG)




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

® 4.4106.0kW
L
LL LR
LT LM
L l:!::. A
LG LE 00076 Al LC
O] $0.04 [A|
($0.0016)

I

hanmu’s . L\
o ©0 “j 11?;
MTG

(0.0016) Holes

£1100(3.94)
H
45
T

KiL1
KL3

KB2 Unit: mm (in)

Detailed View of Shaft End

LR

LE

LF2 LLF1

I

S1
45]
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$LI
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Unit: mm (in)
Model L LL LM LR LT KB1 KB2 KB3 IE KL1 KL2 KL3
SGMG-
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 Shaft End Dimensions Approx.
SGMG- Mass
LA LB LC | LE | LF1 LF2 LG | LH | L1 | L2 | LZ s s1 Q ('.(3)
44ASB | 200 0 180 |32 |3 0.5 18 230 |76 62 13.5 0 45 110 |36
AB .87 | 1143 -0025 | 700y | 0.13) | 0.12) |0.0197) |(0.71) |©0.06) |(2.99) |2.44) |©53) | *>-0016 | 177y | 4.33) | (79.34)
(450 - 0%010) (1.65 - 0%006)
60ASB | 200 4z 180 |32 |3 0.5 18 230 |76 62 135 0 0 45 10 |50
AB (7.87) == 0025 1(709) {(0.13) [(0.12) |(0.0197) |(0.71) |(9.06) |(2.99) |(2.44) |(0.53) = 0016 1(1.77) |(4.33) |(110.20)
0 0
(4.50 — 0.0010) (1.65 — 0.0006)

Note: An absolute encoder (15-bit : 8192 P/R) is used as a detector.




6.4 =-Series Dimensional Drawings

® Connector Wiring on Brake and Motor Ends

A Brake terminal
[+ o
c
oB .
B Brake terminal

C ___
A Phase U
B Phase V
C Phase W

D Frame ground (FG)

SGMS-[ ][ JA Servomotors

With Incremental Encoder (4096 P/R)
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

Unit: mm (in)

Model SGMS- L LL LM LR LT KB1 KB2 KL1 KL2

10A6A 194 149 103 |45 46 76 128 96 87
(7.64) |(587) |(4.06) |(1.77) |(1.81) [(299) |(5.04) |(3.78) |(3.43)

15A6A 220 175 129 |45 46 102|154 96 87
(8.66) |(6.89) |(5.08) [(1.77) |(1.81) [(4.02) |(6.06) |(3.78) |(3.43)

20A6A 243 198 152 |45 46 125 177 96 87
(957)  |(7.80) |(5.98) [(1.77) |(1.81) [(4.92) |(6.97) |(3.78) |(3.43)

30A6A 262 199 153 |63 46 122|178 14 |87
(1031) |(7.83) |(6.02) |(248) |(1.81) [(4.80) [(7.01) |(4.49) |(3.43)

40A6A 299 236 190 |63 46 159 215 14 |87
(11.77) (929) [(748) |(248) |(1.81) [(6.26) |(8.46) |(4.49) |(3.43)

50A6A 339 276 230 |63 46 199|255 14 |87
(1335) |(10.87) |(9.06) [(248) |(1.81) [(7.83) |(10.04) |(4.49) |(3.43)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ LZ ] St Q ('I‘:)
10A6A | 115 o5 0 100 3 3 10 130 45 7 oy 0 30 40 4.6
(4.53) - 0035 (3.94) |(0.12) [(0.12) [(039) |(5.12) |(1.77) |(0.28) —0013 1118) | (1.57) | (10.14)
0 0
(3.74 ~ 0.0014) (0.94 _ 0.0005)
15A6A | 115 o5 0 100 3 3 10 130 45 7 0y 0 30 40 5.8
(4.53) - 0035 (3.94) |(0.12) [(0.12) [(039) |(5.12) |(1.77) |(0.28) —0013 118) | (1.57) | (12.78)
0 0
(3.74 _ 0.0014) (0.94 _ 0.0005)
20A6A | 115 o5 0 100 3 3 10 130 45 7 oy 0 30 40 7.0
(4.53) - 0.035 (3.94) [(0.12) |(0.12) [(039) [(5.12) |(1.77) | (0.28) - 0.013 1.18) | (1.57) | (15.43)
0 0
(3.74 _ 0.0014) (0.94 _ 0.0005)
30A6A | 145 o 0 130 6 6 12 165 45 9 g 0 30 55 11
(5.71) - 0035 1(512) [(024) |(0.24) |(0.47) [(6.50) |(1.77) |(0.35) - 0013 1(1.18) | (2.17) |(24.24)
0 0
(433 _ ()0014) (1.10 — 0.0005)
40A6A | 145 o 0 130 6 6 12 165 45 9 g 0 30 55 14
(5.71) - 0035 1(512) [(0.24) |(0.24) |(0.47) [(6.50) |(1.77) |(0.35) - 0013 1(1.18) |(217) |(30.86)
0 0
(4.33 ~ 0.0014) (1.10 — 0.0005)
50A6A | 145 10 0 130 6 6 12 165 45 9 g 0 30 55 17
(5.71) —0035 1512y | (024) [(024) [(047) |(6.50) |(1.77) |(0.35) 0013 1(118) [(217) |(37.47)
0 0
(4.33 ~ 0.0014) (1.10 — 0.0005)

Note: An incremental encoder (4096 P/R) is used as a detector.
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6.4 =-Series Dimensional Drawings

® Connector Wiring on Detector End

Receptacle: MS3102A20-29P

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 --
B A channel output L --
C B channel output M --
D B channel output N --
E C channel output P --
F C channel output R --
G ov S --
H +5 VDC T -
J FG (Frame Ground)

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

® Connector Wiring on Motor End

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

A Phase U
B Phase V
C Phase W
D Ground terminal

Note: Receptacle, plug and cable clamp differ depending on the capacity. Refer to Connectors

on Detector and Motor Ends (page 6 -127).




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Incremental Encoder (4096 P/R) and Brake
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Detailed View of Shaft End

LR
LE

LF

2 -——te3
&
Q
Unit: mm (in)
Model L LL LM LR LT KB1 KB2 KL1 KL2
SGMS-
10A6AAB 238 193 147 45 46 67 172 100 87
(937)  |(7.60) |(579) |(1.77) |(1.81) [(2.64) [(6.77) |(3.94) |(3.43)
15A6AAB 264 219 173 45 46 93 198 100 87
(10.39) [(8.62) [(6:81) [(1.77) |(1.81) |(3.66) |(7.80) |(3.94) |(3.43)
20A6AAB 287 242 196 45 46 116 221 100 87
(11.30) |(9.53)  |(7.72)  |(1.77) |(1.81) |@457) |(8.70) |(3.94) |(3.43)
30A6AAB 300 237 191 63 46 113 216 119 87
(11.81) |(933) |(7.52) |(248) |(1.81) |(4.45) |(8.50) |(4.69) |(3.43)
40A6AAB 336 274 228 63 46 150 253 119 87
(13.23) |(10.79) |(8.98) |(248) |(1.81) [(5.91) [(9.96) |(4.69) |(3.43)
50A6AAB 337 314 268 63 46 190 293 119 87
(1327) |(12.36) [(10.55) [(2.48) |(1.81) [(7.48) |(11.54) |(4.69) |(3.43)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ Lz S St Q ('I‘g)
10A6AAB | 115 o5 0 100 3 3 10 130 45 7 0y 0 30 40 6.0
(4.53) —0035  1(3.94) [(0.12) [(0.12) |(039) |(5.12) [(1.77) |(0.28) - 0013 1118) | (1.57) |(13.22)
0 0
(3.74 — 0.0014) (0.94 _ 0.0005)
15A6AAB | 115 05 0 100 3 3 10 130 45 7 O 30 40 75
(4.53) —0035  1(3.94) |(0.12) [(0.12) |(039) |(5.12) [(1.77) |(0.28) - 0013 1(118) |(1.57) |(16.53)
0 0
(3.74 — 0.0014) (0.94 _ 0,0005)
20A6AAB | 115 o5 0 100 3 3 10 130 45 7 0y 0 30 40 8.5
(4.53) —0035  1(3.94) [(0.12) [(0.12) [(039) [(5.12) |[(1.77) |(0.28) —0013 1(1.18) | (1.57) |(18.73)
0 0
(3.74 — 0.0014) (0.94 _ 0.0005)
30A6AAB | 145 0 130 6 6 12 165 45 9 0 30 55 14
(.71 HO0—0035 | (512) |©024) |©24) |(047) |(650) |(1.77) |(035) B-003 |q18) |@217) |(30.86)
0 0
(4.33 _ 9.0014) (1.10 — 0.0005)
40A6AAB | 145 1o 0 130 6 6 12 165 45 9 g 0 30 55 17
(5.71) 0035 1(512) |(0.24) [(0.24) [(047) |(650) |(1.77) |(0.35) —0013 1 (118) | (217) | (37.47)
0 0
(4.33 _ 9.0014) (1.10 — 0.0005)
50A6AAB | 145 1o 0 130 6 6 12 165 45 9 g 0 30 55 20
(5.71) 0035 1(512) |(0.24) |(0.24) |[(047) |(650) |(1.77) |(0.35) - 0013 1(118) | (2.17) | (44.08)
0 0
(4.33 _ 9.0014) (1~10 - 040005)

Note: An incremental encoder (4096 P/R) is used as a detector.

® Connector Wiring on Motor End

A Phase U E Brake terminal
B Phase V F Brake terminal
C Phase W G -——-

D Frame ground (FG)




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Absolute Encoder (15-bit : 8192 P/R)
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Unit: mm (in)
Model SGMS- L LL LM LR LT KB1 KB2 KL1 KL2
10ASA 208 163 103 45 60 76 142 96 87
(8.19) [(642) |(4.06) [(1.77) |(236) |(299) [(559) |(3.78) |(3.43)
15ASA 234 189 129 45 60 102 168 96 87
(921)  |(7.44)  [(5.08) |(1.77) |(2.36) |(4.02) [(6.61) |(3.78) |(3.43)
20ASA 257 212 152 45 60 125 191 96 87
(10.12) [(835) [(5.98) |(1.77) |(236) |(4.92) |(752) |(3.78) |(3.43)
30ASA 276 213 153 63 60 122 192 114 87
(10.87) |(839) [(6.02) |(248) |(236) |(4.80) |(7.56) |(4.49) |(3.43)
40ASA 313 250 190 63 60 159 229 114 87
(1232) [(9.84) |(7.48) [(2.48) |(2.36) |(6.26) [(9.02) |(4.49) |(3.43)
50ASA 353 290 230 63 60 199 269 114 87
(13.90) |(11.42) [(9.06) |(2.48) [(2.36) |(7.83) [(10.59) |(4.49) |(3.43)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx.
SGMS- Mass
LA LB LC LE LF LG LH LJ Lz s St Q (Tg)
10ASA 115 G 100 3 3 10 130 45 7 0y 0 30 40 5.0
(4.53) —0035  1(3.94) [(0.12) [(0.12) [(039) [(5.12) [(1.77) [(0.28) —0013 1(118) |(1.57) | (11.02)
0 0
(3.74 — 0.0014) (0.94 _ 0.0005)
15ASA 115 05 0 100 3 3 10 130 45 7 0y O 30 40 6.2
(4.53) - 0.035 (394 |(0.12) |(0.12) [(039) |(5.12) |(1.77) |(0.28) - 0013 1(1.18) | (1.57) | (13.66)
0 0
(3-74 — 0.0014) (0.94 _ 0.0005)
20ASA 115 05 0 100 3 3 10 130 45 7 0y O 30 40 7.4
(4.53) —0035 1(3.94) [(0.12) [(0.12) |(039) |(5.12) [(1.77) |(0.28) - 0013 1(118) | (1.57) | (16.31)
0 0
(3.74 — 0.0014) (0.94 _ 0.0005)
30ASA 145 1o 0 130 6 6 12 165 45 9 g 0 30 55 115
(5.71) —0035  1(512) |(0.24) [(0.24) |[(047) |(650) |(1.77) |(0.35) —0013 1(118) | (217) [ (25.35)
0 0
(4.33 _ 90014) (1.10 - 040005)
40ASA 145 0 130 6 6 12 165 45 9 g 0 30 55 145
(5.71) HO—0035  |(s12) [(024) |©024) |(047) |(650) |(1.77) |(035) 0013 11a8)  |(217) | (31.96)
0 0
(4.33 _ 0.0014) (1.10 — 0.0005)
50ASA 145 100 130 6 6 12 165 45 9 g O 30 55 175
(5.71) 0 - 0.035 (5.12) | (0.24) |(024) [(0.47) |(6.50) |(1.77) |(0.35) —0013 1(1.18) [ (2.17) |(38.57)
0 0
(4.33 _ 0.0014) (1.10 — 0.0005)

Note: An absolute encoder (15-bit : 8192 P/R) is used as a detector.

® Connector Wiring on Detector End

Receptacle: MS3102A20-29P
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 -
B A channel output L -

C B channel output M ——

D B channel output N -

E Z (C) channel output P -

F Z (C) channel output R Reset

G ov S 0V (battery)
H +5VDC T 3.6 V (battery)
J FG (Frame Ground)
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6.4.1 Servomotor Dimensional Drawings

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.

® Connector Wiring on Motor End

A Phase U
B Phase V
C Phase W
D Ground terminal

Note: Receptacle, plug and cable clamp differ depending on the capacity. Refer to Connectors
on Detector and Motor Ends (page 6 -127).

With Absolute Encoder (15-bit : 8192 P/R) and Brake

L

LL LR
LT LM mu
0.0016
[©[$0.04 [A]
g (0.0016)
9_ +E 8] w
0 D -
S 2
1 a2
gl g |—T[< I _
| % é Plogs] 4+u
©o0008 MTG
KB1 H
KB2 Unit: mm (in)
Detailed View of Shaft End
LR
* LE
LF]
ol w[ BI
Y o o
&
Q
Unit: mm (in)
Model SGMS- L LL LM LR LT KB1 KB2 KL1 KL2
10ASAAB 252 207 147 45 60 67 186 100 87

(9.92) |(8.15) |(5.79) |(1.77) |(236) |(2.64) |(732) |(3.94) |(3.43)

15ASAAB 278 233 173 45 60 93 212 100 |87
(10.94) |(9.17) |(6.81) |(1.77) |(2.36) |(3.66) |(8.35) |(3.94) |(3.43)

20ASAAB 301 256 196 45 60 116|235 100 |87
(11.85) |(10.08) |(7.72) |(1.77) |(236) |(457) |(925) |(3.94) |(3.43)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model SGMS- L LL LM LR LT KB1 KB2 KL1 KL2
30ASAAB 314 251 191 63 60 113 230 119 87
(1236) [9.88) [(752) |(248) |(2.36) |(4.45) |(9.06) |(4.69) |(3.43)
40ASAAB 350 288 228 63 60 150 267 119 87
(13.78) [(11.34) [(8.98) |(2.48) |(236) |(5.91) |(10.51) |(4.69) |(3.43)
50ASAAB 391 328 268 63 60 190 307 119 87
(1539) |(12.91) [(1055) |(248) |(2.36) |(7.48) |(12.09) |(4.69) |(3.43)
Model Flange Dimensions Shaft End Dimensions Approx.
SGMS- Mass
LA LB LC LE LF | LG | LH LJ Lz s s1 Q ('I‘g)
10ASAAB | 115 0 00 |3 3 10 130 |45 7 0 30 40 6.5
(4.53) B-0035 304y |012) |©012) |(039 |G12) |77 | (0298 2003 a8y |(1.57) |(14.33)
(3.74 - 0%014) (0.94 _ 0%005)
I5ASAAB | 115 0 00 |3 3 10 130 |45 7 0 30 40 8.0
(4.53) B-005 |04 [(012) |©12) 039 |G12) |77 [028) K003 a8y |57) |(17.63)
(3.74 - 0%014) 0.94 _ 0%005)
20ASAAB | 115 0 100 |3 3 10 130 |45 7 0 30 40 9.0
(4.53) 95 — 0035 (3.94) |(0.12) |(0.12) [(039) |(5.12) |(1.77) |(0.28) 24— 0013 1.18) | (1.57) | (19.84)
(3.74 - 0%014) 0.94 _ 0%005)
30ASAAB | 145 0 130 |6 6 12 165 |45 9 0 30 55 14.5
(.71 10 -0035 | (512) |©024) |©024) |(047) |(650) |(1.77) |(035) o003 |q18) |@17) |(31.96)
0
(4.33 _ 0%014) (1.10 — 0.0005)
40ASAAB | 145 0 130 |6 6 12 165 |45 9 0 30 55 17.5
(.71 10 —0035 | (512) |(024) |©024) |(047) |(650) |(1.77) |(035) o038 |217) |(38.57)
(433 _ 02)014) (1410 - 02)005)
S0ASAAB | 145 0 130 |6 6 12 165 |45 9 0 30 55 205
(5.71) 110 - 0.035 (5.12)  [(024) [(024) |(0.47) |(6.50) |(1.77) [(0.35) B 0013 (1.18) [ (217) | (45.18)
(4.33 _ 0%014) (1.10 - 0%005)

Note: An absolute encoder (15-bit : 8192 P/R) is used as a detector.

® Connector Wiring on Motor End

A Phase U E Brake terminal
B Phase V F Brake terminal
C Phase W G -——-

D Frame ground (FG)




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

Bl SGMD-[][JA Servomotors

With Incremental Encoder (4096 P/R)

With Incremental Encoder (4096 P/R) and Brake

The dimensional drawing is the same for these types. Only approximate mass differs.

L

LL LR
LT LM T o5 TR
LG | LE (0.0016)
[O[#0.04 TA]
(90.0016)
T H |,
8 he 38
. 2
3
7] 0.02 ]
KB1 (0.0008)
KB2 Unit: mm (in)
Detailed View of Shaft End
LR
LE
=
]
ity
brs 3
2 ‘21*‘
8
Q
Unit: mm (in)
Model SGMD- L LL LM LR LT KB1 KB2 KL1 KL2
22A6A 242 187 144 55 43 70 166 165 88

(9.53)  |(7.36) |(5.67) |(217) |(1.69) [(2.76) |(6.54) |(6.50) |(3.46)

32A6A 254 199|156 |55 43 82 178|165 |88
(10.00) |(7.83) |(6.14) [(2.17) |(1.69) |(3.23) |(7.01) |(6.50) |(3.46)

40A6A 274 200 [166 |65 43 92 188|165 |88
(10.79) | (8.23) |(6.54) |(2.56) |(1.69) [(3.62) |(7.40) |(6.50) |(3.46)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model Flange Dimensions Shaft End Dimensions Approx. Mass
SGMD- kg (Ib)
LA LB LC LE LF LG LH LJ Lz S S1 Q without with

brake brake

22A6A 235 2000 220 |4 4 18 270 62 135 g 0 45 50 155 20.5
9.25) — 0046 1(8.66) |(0.16) [(0.16) [(0.71) |(10.63) |(2.44) |(0.53) — 0013 1 (177) | (1.97) |(34.16) | (45.18)
0 0
(787 — 0.0018) (1.10 - 0.0005)
32A6A 235 0 220 |4 4 18 270 62 13.5 0 45 50 185 235
200 — 0.046 28 _ 0,013
(9.25) (8.66) |(0.16) |(0.16) |(0.71) |(10.63) |(2.44) |(0.53) (177) | (1.97) |(40.77) | (51.79)
0 0
(7.87 — 0.0018) (1.10 — 0.0005)
40A6A 235 200 0 220 |4 4 18 270 62 13.5 . 45 60 21 26
9.25) — 0046 1(8.66) |(0.16) [(0.16) |(0.71) |(10.63) |(2.44) |(0.53) — 0016 1 (177) |(2.36) |(46.28) |(57.30)

0 0
(7.87 — 0.0018) (1.26 — 0.0006)

Note: 1. An incremental encoder (4096 P/R) is used as a detector.
2. For SGMD Servomotors with brake, the product model number ends with “AB”.

® Connector Wiring on Detector End

Receptacle: MS3102A20-29P

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 -
B A channel output L -
C B channel output M -
D B channel output N —_——
E C channel output P -
F C channel output R ——
G ov S -
H +5 VDC T -
J FG (Frame Ground)

Note: 1. Terminals K to T are not used.

2. Receptacle, plug and cable clamp are common regardless of motor capacity.
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6.4.1 Servomotor Dimensional Drawings

® Connector Wiring on Motor End

Receptacle: MS3102A24-10P

Plug (To be prepared by customer) (L type): MS3108B24-10S or
(Straight type) MS3106B24-10S
Cable Clamp: (To be prepared by customer) MS3057-16A

A Phase U E Brake terminal
B Phase V F Brake terminal
C Phase W G -——-

D Frame ground (FG)

Note: E and F are only used with the brake.

With Absolute Encoder (12-bit: 1024 P/R)

With Absolute Encoder (12-bit: 1024 P/R) and Brake

These dimensional drawing is the same for these types. Only approximate mass differs.

LL

LR

LT 1]

LG

L] 004 [A]

(0.0016)
—{@[40.04 ]A

($0.0016)

48

[3100(3.94)

KL2

«L1

S LE

KB1

KB2

Detailed View of Shaft End

)
4

451

8| "0

I
</>3]

(0.0008)

Holes

Unit: mm (in)




6.4 =-Series Dimensional Drawings

Unit: mm (in)

Model SGMD- L LL LM LR LT KB1 KB2 | KL1 KL2

22AWA 256 201|144 |55 57 70 180 |165 (88
(10.08) |(7.91) |(5.67) |(217) [(224) [(2.76) |(7.09) |(6.50) |(3.46)

32AWA 268 213|156 |55 57 82 192|165 |88
(1055) [(8.39) |(6.14) [(2.17) |(224) |(3.23) |(7.56) |(6.50) |(3.46)

40AWA 288 223|166 |65 57 92 202|165 |88
(11.34) |(8.78) |(6.54) |(2.56) |(224) [(3.62) |(7.95) |(6.50) |(3.46)

Model Flange Dimensions Shaft End Dimensions Approx. Mass
SGMD- kg (Ib)
LA LB LC LE LF LG LH LJ LZ S S1 Q without with

brake brake

22AWA 235 2000 220 |4 4 18 270 62 13.5 g 0 45 50 15.5 20.5
9.25) — 0046 1(8.66) |(0.16) |(0.16) |(0.71) |(10.63) |(2.44) |(0.53) 0013 1(1.77) [(1.97) |(34.16) | (45.18)
0 0
(7.87 — 0.0018) (1.10 - 0.0005)
32AWA 235 200 220 |4 4 18 270 62 135 g 0 45 50 18.5 23.5
9.25) — 0046 18.66) |(0.16) |(0.16) |(0.71) |[(10.63) |(2.44) |(0.53) 0013 1 (1.77) | (1.97) |(40.77) | (51.79)
0 0
(7.87 — 0.0018) (1.10 — 0.0005)
40AWA 235 200 _ 0 220 |4 4 18 270 62 13.5 32 20 45 60 21 26.5
9.25) — 0046 | (866) |(0.16) |(0.16) |(0.71) |(10.63) |(2.44) |(0.53) — 0016 1(1.77) |(2.36) |(46.28) | (58.41)
0 0
(7.87 — 0.0018) (1.26 — 0.0006)

Note: 1. An absolute encoder (12-bit : 1024 P/R) is used as a detector.
2. For SGMD Servomotors with brake, the product model number ends with “AB”.
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6.4.1 Servomotor Dimensional Drawings

® Connector Wiring on Detector End

Receptacle: MS3102A20-29P

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 (C) channel output P -—-

F Z (C) channel output R Reset

G ov S 0V (battery)

H +5VDC T 3.6 V (battery)

J FG (Frame Ground)

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

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

® Connector Wiring on Motor End

Receptacle: MS3102A24-10P

Plug (To be prepared by customer) (L type): MS3108B24-10S or
(Straight type) MS3106B24-10S

Cable Clamp: (To be prepared by customer) MS3057-16A

A Phase U E Brake terminal
B Phase V F Brake terminal
C Phase W G -——=

D Frame ground (FG)

Note: E and F are only used with the brake.

6-94



6.4 =-Series Dimensional Drawings

B SGM Servomotors

With Incremental Encoder (2048 P/R) and without Brake
® 200 W, 400 W

Encoder Lead 1 an.
UL2854 30030 (11.80+1.18)
35 (1.38)

e Encoder Plug

Motor Lead (Teflon-coated line) U
AWG22, UL1828 or UL3534 Motor Plug
Protective Tube ¢6 (0.24)5 %/ o T
(black) E‘,_.‘ M
300430 (11.80+1.18) T Scrow
‘ (L Ll = Cross Section Y-Y
(0.0016)
' LL 30 (1.18)
34(1.34) LM 3 (0.12) A 60 (2.36)
52 7.5((0.30) 12](0.47) . (60.0016)
0200 | ] 4.5(0.18) , |16(0.24) |o<
. i i i
v <
(& 1 ]
Y 3
__ 1.3 Qi
- - - & -— 8 - 8
. 4 <
% v
4
Incremental Encoder 2048 P/R l 0.02 |/ 4-R5.3
(0.0008) 4-¢5.5 MTG Holes (i)
Unit: mm (in
Model L LL LM QK U w T Output Approx. Allowable Allowable
SGM- W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
02A312 [126.5 |96.5 625 |Nokey 200 1.1 (2.425) 245 (55) 74 (16)
(4.98) |(3.80) |[(2.46) (0.272)
02A314 20 3 5 5
(0.79) |(0.12) [(0.20) |(0.20)
04A312 |154.5 |1245 |90.5 |Nokey 400 1.7 (3.745) 245 (55) 74 (16)
(6.08) |(4.90) |(3.56) (0.54)
04A314 20 3 5 5

0.79) |(0.12) |(0.20) |(0.20)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.
2. Model 0[JA314 is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.
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6.4.1 Servomotor Dimensional Drawings

e 750 W

Encoder Lead

300430 (11.80x1.18)
UL2854

35 (1.39)

Motor Lead (Teflon-coated line)

Encoder Plug

g‘r?ﬂx

AWG22, UL1828 or UL3534 Motor Plug
Protective Tube /
¢k?| (0k24) T~ 11.80+1.18) g (())4(1) 1 Screw
(black) 185 (7.28) Cross Section Y-Y
145 (5.71) 40 (1.57) -
34(1.34) %, |. 111 (4.37) 3 (0.12) $0.04
50 10/4 (0.47) 15 (0.59) $0.0016) 80 (3.15)
(0.2 7(0.28) ,8/(D.31) QK
|
£ : _
.g.- v ©
| =
‘&G v 2
B s ¥ || ©
(1.38)
L / +
Incremental Encoder 2048 P/R /10.02] 447 MTG Holes 4-R8.2
(0.0008) Unit: mm (in)
Model QK U w T Output Approx. Allowable Allowable
SGM- W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08A312 No key 750 (1.01) |3.4 (7.496) 392 (88.1) 147 (33.0)
08A314 30 (1.18) 3(0.12) 5(0.20) 5(0.20)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.

2. Model 08A314 is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.




6.4 =-Series Dimensional Drawings

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Motor Plug
9.8 (0.39) g .
& ~ ;__. Plug: 172167-1 (Made by AMP) ® Motor Wiring Specifications
< » .
L @ Pin: 170360-1 or 170364-1
s g in: 170360-1 or 17036 T —
2 g( Connected to 2| Phase V White
oY gapk 1:?1722221 170366-1 2 Phase W Blu
ocKet: -hor ) 4| FG (Frame Ground) | Green

Encoder Plug

o Incremental Encoder Wiring Specifications

16 (0.63)

14 (0.55)
. ﬁ_ Plug: 172169-1 (Made by AMP)
; Pin: 170359-1 or 170363-1 1_|A channel output Blue
<) 2 |A channel output Blue/Black
5 Connected to
- @ [e] Cap: 172161-1 3 |B channel output Yellow
| (9] Socket: 170361-1 or 170365-1 4 |B channel output Yellow/Black
5 |C channel 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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6.4.1 Servomotor Dimensional Drawings

With Incremental Encoder (2048 P/R) and Brake
® 200 W, 400 W

Encoder Lead 300-£30 (11.80+1.18)

UL2854 35 (1.38)
I———‘J Encoder Plug
=5
y i u
7 s otor P 4
/ — e
) . b—- = q
Protective Tube
46 (0.24) (black) / 300+30(11.80+1.18) T
N Screw
! | LL 30 (1.18) 0.0016 Cross Section Y-Y
38.5 (1.52)l3. 395 | LM 3 (0.12) ’L
sl (150 e G007 [
0.2 Brake Lead || 16024 | ¢ Gonoie,_ 60 (2.36)
| QK ¥
F - ER
Y g
PR A o
_ . o o
- - - o 2
—$2
»q_ Y
A
\ Holding Brake (Deenergization operation) [ 0.02 | 4
Incremental Voltage: 90 VDG 0.0008) 4-$5.5 MTG Holes 4-R5.3
Encoer 2048 PR G e s * Unit: mm (i)
Model L LL LM QK ) w T Output Approx. Allowable Allowable
SGM- W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
02A312B |166.0 |136.0 |62.5 No key 200 1.6 (3.527) 245 (55.1) 74 (16.6)
(6.54) |(5.35) |(2.46) (0.272)
02A314B 20 3 5 5
(0.79) |(0.12) |(0.20) |(0.20)
04A312B [194.0 |164.0 |90.5 No key 400 2.2 (4.850) 245 (55.1) 74 (16.6)
(7.64) |(6.46) |(3.56) (0.54)
04A314B 20 3 5 5
(0.79) |(0.12) |(0.20) |(0.20)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.
2. Model 0[JA314B is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.
3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.

4. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
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e 750 W

Encoder Lead

30030 (11.80+1.18

UL2854 35 (1.38) Encoder Plug
- .—+ - /
Motor Lead (Teflon-coated li U
/ A\?vgrzzf}?JLgaezg grclcjﬁsess;ne) / Motor Plug
[ 4_
' T 3
Protective Tub "
prsctodue 7 WO (LE0:1.16) 0
N, 229.5 (9.04) (0.0016) Screw
189.5 (7.46) 40 (1.57) Cross Section Y-Y
e 445 111 (4.37) 3(0.12) 6[70.07 TA]
5.2 - (1.75) || 15 (0,59 £ 400016 80 (3.15)
(0-20}1 Brake 8 (0.31) Q o9
: K
I Lead ©
. ' 1 -
Y
1 8
B} . | =y AR
=ﬂ-:" =10
N =
K l 35(1.38 4
N Q \
Holding Brake (Deenergization operation) /1002 | 4-7 MTG Holes 4-R8.2
Incremental

Encoder 2048 P/

R Voltage: 90 VDC

(0.0008)

Current consumption (reference value): 0.15 A
Brake holding torque = Motor rated torque

Unit: mm (in)

Model QK U w T Output Approx. Allowable Allowable
SGM- W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08A312B  |No key 750 (1.01) |4.3 (9.480) 392 (88.1) 147 (33.0)
08A314B |30(1.18) |3 (0.12) 5 (0.20) 5 (0.20)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.

2. Model 08A314B is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

4. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
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6.4.1 Servomotor Dimensional Drawings

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Motor Plug

g5 980039 Plug: 172168-1 (Made by AMP) ® Motor Wiring Specifications

S g _@_ Pin: 170360-1 or 170364-1 1| Phase U Red

© To— Connected to 2| Phase V White

- m[ Cap: 172160-1 3| Phase W Blue

[4) (5] (6] Socket: 170362-1 or 170366-1 4| FG (Frame Ground) Green

5| Brake terminal Red
6 | Brake terminal Black

Encoder Plug
o Incremental Encoder Wiring Specifications

55 14 (0.55)
© 10 Plug: 172169-1 (Made by AMP
<) @_ _UQ (Made by ) 1 |A channel output Blue
© = Pin: 170359-1 or 170363-1 > |Ach | outout Blue/Black
© ¥ nlela) channel outpu ue/Blac
Connected to
@ @ ) 3 _|B channel output Yellow
Cap: 172161-1 4 |B channel output Yellow/Black
@ Socket: 170361-1 or 170365-1 CTanNE 0Py cllow/Blac
' 5 |C channel 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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6.4 =-Series Dimensional Drawings

Encoder Lead
UL20276

With Absolute Encoder (12-bit: 1024 P/R) and without Brake

® 200 W, 400 W

300+30 (11.80+1.18

35 (1.38)

o Encoder Plug U
Wi:
AWG22, UL1828 or UL3534 Motor Plu T
n':éo(tggfll\;e(tyggﬁ) e g Screw
Cross Section Y-Y
00016
LL 30 (1.18 ($0.0016)
55 (2.17) LM 3(0.12)
|
I 8.5(0.33) 7.5 (0.30) 12
; o | 60 (2.36)
Ji 1 E] g,\y.z; j 4'R{ @ $70 (2.76)
H+—= g
- - i | ‘Yiig\t O§ ] g
T——wv3 2
<
Y
= + B
/ oo
/10.02
Absolute Encoder .
1024 P/R (0.0008) 4-¢5.5 MTG Holes
Unit: mm (in)
Model L LL LM QK | U w T | Screw |Output Approx. Allowable Allowable
SGM- Dimens |W (HP) Mass Radial Load | Thrust Load
ions kg (Ib) N (Ib) N (Ib)
02AW |149.5 |119.5 |58.0 |No key No 200 1.2 (2.646) 196 (44.1) 49 (11.0)
12 (5.89) |(4.70) |(2.28) screw (0.272)
02AW 20 3 5 5
14 (0.79) | (0.12) |(0.20) |(0.20)
04AW |[175.5 |145.5 |90.5 |No key 400 1.8 (3.968) 245 (55.1) 74 (16.6)
12 (6.91) |(5.73) |(3.56) (0.54)
04AW 20 3 5 5
14 (0.79) |(0.12) |(0.20) |(0.20)
04AW M5
16 Depth: 8
(0.31)

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.

2. Model 0CJAW16 is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

e 750 W

Encoder Lead 3004-30 (11.80+1.18)
uUL2854 35 (1.38) ]

Encoder Plug

U
mad (Teflon-coated line) Motor Plug
AWG22, UL1828 % s = t
T
Screw

Protective Tube —=
96 (024) <b'a§k>/ 3004-30|(11.80x1.18)
0((')4 A Cross Section Y-Y
4 206 (8.11) [L[0.04] A
g~ . T—ons
55 (2.17 . . '
10 (0.39) 10.4/(0.47) 15 (0.59 g Al g0 (3.15)
8 (0.31) [°°
ﬂ Ej © 90 (3.54)
—H QK =
o | Y g g )
=~ Q)
- - - e IR 3
357
7@7 |~ (1.38) 0
/! A
Absolute Encoder 4-97 MTG Holes ~ 4-R8.2
1024 P/R (0.0008) '
Unit: mm (in)
Model QK U w T Screw Output Approx. Allowable Allowable
SGM- Dimensions | W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08AW12 | No key No screw 750 3.5(7.716) 392 (88.1) 147 (33.0)
(1.01)
08AW14 (30 3 5 5
(1.18)  [(0.12) |(0.20) |(0.20)
08AW16 M5
Depth: 8 (0.31)

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.
2. Models 08AW14 and 08AW16 are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key
is supplied.
3. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

4. Model 08AW16 is fitted with a tapped hole on the end of the shaft (M5 X 8L).
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6.4 =-Series Dimensional Drawings

Motor Plug

Encoder Plug

S

(=)=
[=S]len

[l

Bz
ISR

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Plug: 172167-1 (Made by AMP)
Pin: 170360-1 or 179364-1
Connected to

Cap: 172159-1

Socket: 170362-1 or 170366-1

Plug: 172171-1 (Made by AMP)
Pin: 170359-1 or 170363-1
Connected to

Cap: 172163-1

Socket: 170361-1 or 170365-1
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® Motor Wiring Specifications

1| Phase U Red
2| Phase V White
3| Phase W Blue
4| FG Green

® Absolute Encoder Wiring Specifications

1 |A channel output Blue

2 |A channel output White/Blue

3 |B channel output Yellow

4 |B channel output White/Yellow

5 |Z channel output Green

6 |Z channel output White/Green

7 |0V (Power Supply) Black

8 |+5V (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 | 8.6V(battery) Orange

* Terminal to discharge capacitor at time of ship-

ping. Do not use.




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Absolute Encoder (12-bit : 1024 P/R) and Brake

® 200 W, 400 W

Encoder Lead 300430 (11.80=1.18)

UL20276
35 (1.38
F—(—L Encoder Plug
— [ % /
7 e woorPug
Protective Tube
6 (0.24) (black) 004 A U
(00019
LJ u LL 30 (1.18) ($0.0016) i:
| 55(217) 39.5(1.56) LM 3(042) T
- Screw
8.5(0.33) | 5.3 (0.21) 7.5(0.30) 12 (0.47) o3 6C())rozs%(SSection Y-Y
Brake 6 (0.24) QK| ¥| |4RS3 239 $70 (2.76)
M el 07 1° 4
A
el %
Y o ©
4 8 )
- - - 1 °T o
v (=}
Y 3 ©
= ®
/ \
Absolute Encoder Holding Brake (Deenergization operation) (0.0'008) 4-¢5.5 MTG Holes
1024 P/R Voltage: 90 VDC
Current consumption (reference value): 0.1 A Unit: .
Brake holding torque = Motor rated torque nit: mm (in)
Model | L LL | LM |[QK | U w T Screw |Output Approx. Allowable Allowable
SGM- Dimen- |W (HP) | Mass kg (Ib) | Radial Load | Thrust Load
sions N (Ib) N (Ib)
02AW [189.0 [159.0 [58.0 |No key No 200 1.7 (3.745) 196 (44.1) 49 (11.0)
12B (7.44) |(6.26) |(2:28) screw (0.272)
02AW 20 3 5 5
14B 0.79) [(0.12) |(0.20) |(0.20)
04AW |215.0 |185.0 {90.5 |No key 400 2.3 (5.071) 245 (55.1) 74 (16.6)
12B (8.46) |(7.28) |(3.56) (0.54)
04AW 20 3 5 5
14B 0.79) |(0.12) |(0.20) |(0.20)
04AW M5
16B Depth: 8
(0.31)
Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.

key is supplied.
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. Model 0CJAW16B is fitted with a tapped hole on the end of the shaft (M5 x 8L).

. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.

. Models 0LJAW14B and 0L JAW16B are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel

. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.




6.4 =-Series Dimensional Drawings

e 750 W

Encoder Lead

3004-30(11.80+1.18)
Encoder Plug

UL20276 N 35 (1.38] !
- [
7T iR weorw oz
Protective Tube ~ — % T S
6 (0.24) (black)\ 300430 0.0016 c Sec YC;EW
(11.8021.18) : ross Section Y-
2505 (9.86)  [10-04[A]
! 210.5 (8.29) 40 (1.57 0.0016
55 (2.17)_44.5 (1.75 111 (4.37) 3(0.12)] : SpY
10 (0.39) 2.8(0.11) [[[10.4 (0.41) 15 (0,59) 8 (0.31) o3 ©190.04/A] g0 (3.15)
Brake 7 . © 90 (3.54
il Lead /') 2 g 490 (3.54)
= QK &é{
HY _Y g o)
Py )
B B N N IOE.LE 1 i ;
.| (SIR=y [ee]
35 (1.¥3) E
,@, s = | }X&
/ N\ i
Absolute Encoder Holding Brake (Deenergization operation) 0(_)(;(?028) 4-97 MTG Holes  4.Rg.2
1024 P/R Voltage: 90 VDC
Current consumption (reference value): 0.15 A . .
Brake holding torque = Motor rated torque Unit: mm (in)
Model QK U w T Screw Output Approx. Allowable Allowable
SGM- Dimensions |W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08AW12B |No key No screw 750 4.5(9.921) 392 (88.1) 147 (33.0)
(1.01)
08AW14B (30 3(0.12) [5(0.20) |5 (0.20)
(1.18)
08AW16B M5
Depth: 8 (0.31)

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.
2. Models 08AW14B and 08AW16B are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel
key is supplied.
3. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

4. Model 08AW16B is fitted with a tapped hole on the end of the shaft (M5 X 8L).
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Motor Plug . o
® Motor Wiring Specifications
' Plug: 172167-1 (Made by AMP) 1| Phase U Red
/ Pin: 170360-1 or 179364-1 2| Phase V White
Connected to 3| Phase W Blue
Cap: 172159-1 4| FG Green
Socket: 170362-1 or 170366-1
Encoder Plug ® Absolute Encoder Wiring Specifications
Plug: 172171-1 (Made by AMP)
/ Pin: 170359-1 or 170363-1 1_|A channel output Blue
1] Connected to 2 |A channel output White/Blue
6] Cap: 172163-1 3 |B channel output Yellow
il Socket: 170361-1 or 170365-1 4 |B channel output White/Yellow
5 |Z channel output Green
6 |Z channel output White/Green
7 |0V (Power Supply) Black
8 |+5V (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 | 3.6 V(battery) Orange

* Terminalto discharge capacitor attime of shipping.
Do not use.

6 -106



6.4 =-Series Dimensional Drawings

B SGMP Servomotors

With Incremental Encoder (2048 P/R)

® 200 W, 400 W

300430 (11.80x1.18)

Encoder Lead Y
uUL2854 (35) (1.38) Encoder Plug
e = t:
Va ~85) (1.99 Motor Plug T Screw
Motor Lead el &=y
uL2464 / P == «_._%/ Cross Section Y-Y
! /30030 (11.8021.18) Hex. Nut 14 (0.55)
[ 15 '
| u LL 30 (1.18) 50 835)80 @. 5),\
Sealant N 52020. . M T o0 [A 83) = K
2 (0.20) 825032 83Nt 3 (0.12) 1 \\@ gé
{ (0.0016)— &)| $0.04 |A % ®s
L[ 74©-59)7}-- - (¢0.0016) %jzg 4%@
a aK| 7 2y
< A8 g
= . 20
=t g (3.54)
4y — = ‘ 44 . L
—v ‘,2
- Y < ¢7
_ 1 0% )
/S A \
Incremental Encoder /1 0.02 I
2048 P/R 50008 4-¢p7 MTG Holes
Unit: mm (in)
Model L LL LM QK | U w T Screw |Output Approx. Allowable Allowable
SGMP- Dimen- |W (HP) Mass Radial Load | Thrust Load
sions kg (Ib) N (Ib) N (Ib)
02A312 |92 62 48.1 |No key No 200 1.4 (3.086) 245 (55.1) 68 (15.3)
(3.62) |(2.44) |(1.89) screw (0.272)
02A314 16 3 5 5
0.63) |(0.12) |(0.20) |(0.20)
02A316 M5
Depth: 8
(0.31)
04A312 |112 |82 68.1 |No key No 400 2.1 (4.630) 245 (55.1) 68 (15.3)
(4.41) | (3.23) |(2.68) screw (0.54)
04A314 16 3 5 5
0.63) |(0.12) |(0.20) |(0.20)
04A316 M5
Depth: 8
(0.31)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.
2. Models 0[JA314 and 0[JA316 are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision).
A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.

4. Protective structure: IP55 (excluding connector and side of output shaft).
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

e 750 W

300430 (11.80x1.18)

Encoder Lead —
UL2854 (35) (1.38)} Encoder Plug
Motor Lead UL2464
\ (35) (1.38) / Motor Plug
e Cross Section Y-Y
(‘ 300-+30 (11.80+1.18)
L 121.5 (4.78)
{ 1l ]815@B21)40(1.57
'] [66.7 (2.63) Hex. Nut 14 (0.55)
. | _i_ 7 L (120 (4.72)
020 1| 2 105 039 35 (0.0016) 38 (1.50)
Sealant ©0.47) (0.14) 7] 002 | @
i Al (0.0008) 4410 MTG%
1 l )
19-|(075) ] -q 7 Holes
QK
Y
Fl—a
= = ~
- z 5
Y -2
G
©
|| =
004 [A]
Incremental Encoder 2048 P/R (¢0.0016) Unit: mm (in)
Model QK U w T Screw Output Approx. Allowable Allowable
SGMP- Dimensions | W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08A312 |No key No screw 750 4.2 (9.259) 392 (88.1) 147 (33.0)
(1.01)
08A314 |22 3 5 5
(0.87) (0.12) (0.20) (0.20)
08A316 M5
Depth: 8 (0.31)
Note: 1. An incremental encoder (2048 P/R) is used as a detector.

2. Models 08A314 and 08A316 are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision).
A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

4. Protective structure: IP55 (excluding connector and side of output shaft).
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6.4 =-Series Dimensional Drawings

Motor Plug

Encoder Plug

S

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Plug: 172167-1 (Made by AMP)
Pin: 170360-1 or 179364-1
Connected to

Cap: 172159-1

Socket: 170362-1 or 170366-1

Plug: 172169-1 (Made by AMP)
Pin: 170359-1 or 170363-1
Connected to

Cap: 172161-1

Socket: 170361-1 or 170365-1
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® Motor Wiring Specifications

FG (Frame Ground)

1| Phase U Red
2| Phase V White
3| Phase W Blue
4

Green/Yellow

o 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 |C channel output Green

6 |C channel output Green/Black
7 |0V (Power Supply) Gray

8 [+5 V (Power Supply) Red

9 |FG (Frame Ground) Orange




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

® 1.5kW

Encoder Lead 300%30(11.80%1.18)

UL2854,
$6(¢0.24)
u Screw
Motor Lead UL2464, ¢$9.5(0.37)
3
= T
{’ 300%30(11.80+1.18 == Cross-section Y-Y
i (149.5) (5.89)
11 109.5(4.31) (1427) Hex.nut
K 947 (3.73) : (1004 [A) 17(0.67
Sealant ‘ 'L (0.39 l(0.0016) £)12014.72) /( )
ealant igo| | L [105(041) 10 35 38(150)/ |
N ©.13) AN %3
i ==
Nameplate A |(0-0008) =2
L ] )
LEJ(U.H)I +H 28?
QK
Y
=
—_— -t} . —— g L
b v
_l:_ -
Incremental Encoder A . .
2048 P/R $0.0016) Unit: mm (in)
Model QK U w T Screw Output Approx. Allowable Allowable
SGMP- Dimen- W (HP) Mass Radial Load | Thrust Load
sions kg (Ib) N (Ib) N (Ib)
15A312 | No key No screw 1500 (2.02) 6.6 (14.551) 490 (110) 147 (33.0)
15A314 |22 35 6 6 No screw
(0.87) |(0.14) |(0.24) |[(0.24)
15A316 |22 35 6 6 M6
(0.87) |(0.14) |(0.24) |(0.24) |Depth: 10
(0.39)
Note: 1. An incremental encoder (2048 P/R) is used as a detector.

2. Model “A” indicated 200V specification.

3. Models 15A314 and 15A316 are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision).

A parallel key is supplied.

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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6.4 =-Series Dimensional Drawings

Motor Plug

Encoder Plug

® Details of Motor and Encoder Plugs (1.5 kW)

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

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

Plug: 172169-1 (Made by AMP)
Pin: 170359-1 or 170363-1
Connected to

Cap :172161-1

Socket: 170361-1 or 170365-1
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® Motor Wiring Specifications

FG (Frame Ground)

1| Phase U Red
2| Phase V White
3| Phase W Blue
4

Green/Yellow

® 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 |C channel output Green

6 |C channel output Green/Black
7 |0V (Power Supply) Gray

8 [+5 V (Power Supply) Red

9 |FG (Frame Ground) Orange




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Incremental Encoder (2048 P/R) and Brake
® 200 W, 400 W

30030 (11.80+1.18)

U
(35) (1.38)
Encoder Plug
==l o
T
el

/ Motor Plug

Encoder Lead
uL2854

Screw
Cross Section Y-Y

Hex. Nut 14 (0.55)

300-+3¢ (11.80+1.18)
180 (3.15)

|
B1.5(1.24) |} LL
Sealant <—t———\ M LM | 5014
5.2 (0.2 825 803Nl 3(0.12
i A0 2
0.55) | {1
L4l 55) |-
Y]
-
4 _,l,. _____ HH—— gy s
o 5
7o )
Incremental Encoder  Holding Brake (Deenergization operation) | #| 0.02 I 4-¢7 MTG Holes . .
2048 P/R Voltage: 90 VDC Unit: mm (in)
Brake holding torque = Motor rated torque (0.0008)
Model L LL LM QK ) w T Output Approx. Allowable Allowable
SGMP- W (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
02A312B |123.5 |93.5 48.1 No key 200 1.9 (4.189) 245 (55.1) 68 (15.3)
(4.86) |(3.68) |(1.89) (0.272)
02A314B 16 3 5 5
(0.63) |(0.12) |(0.20) |(0.20)
04A312B |143.5 |113.5 |68.1 No key 400 2.6 (5.732) 245 (55.1) 68 (15.3)
(5.65) |(4.47) |(2.68) (0.54)
04A314B 16 3 5 5
(0.63) |(0.12) |(0.20) |(0.20)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.
2. Model 0[JA314B is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.
3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.
4. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
5

. Protective structure: IP55 (excluding connector and side of output shaft).
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6.4 =-Series Dimensional Drawings

e 750 W

Encoder Lead UL2854

300430 (11.80x1.18)

Encoder Plug
U

.

Cross Section Y-Y

Motor Lead

UL2464 \
=
300430|(11.8021.18)

Motor PI
otorFiug Screw

[ ~
: i1 [ 158 (6.22) MAX.
J I 118 (4.65) MAX. 40 (1.57 H Nut 17 (0.67)
£ 9.6 (0.38) [; ex. Nu .
Sealant ]L ( jr 087 (120'63 1 1120 (4.72)
\\ ; i 08 ©039)] 3.5 (0.14) (0.0016) 38 (1.50)
7] 002 ] o o Ty
Al (0.0008) é
- , T 4-910 MTG
19(0.75) {_“: Holes
QK
e G
— - —Ez}~ o H
e g =
t Y °
4 E
7Y |

@[P% A

Holding Brake (Deenergization operation)

Eﬁ;ﬁ?:rntal \é(r)glfg i;?é:;r?gjtgrque = Motor rated torque (¢0.0016) Unit: mm (in)
2048 P/R
Model QK U w T Output Approx. Allowable Allowable
SGMP- W (H) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08A312B | No key 750 (1.01) |6.1(13.448)  |392(88.1) 147 (33.0)
08A314B  [22(0.87) [3(0.12) 5(0.20) 5(0.20)

Note: 1. An incremental encoder (2048 P/R) is used as a detector.

2. Model 08A314B is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

3
4. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
5

. Protective structure: IP55 (excluding connector and side of output shaft).
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Motor Plug Plug: 172168-1 (Made by AMP) ® Motor Wiring Specifications
Pin: 170360-1 or 170364-1 1| Phase U Red
Connected to 2| Phase V White
Cap: 172160-1 3| Phase W Blue
Socket: 170362-1 or 170366-1 4| FG (Frame Ground) Green/Yellow
5| Brake terminal Black
6| Brake terminal Black

Encoder Plug

® Incremental Encoder Wiring Specifications
Plug: 172169-1 (Made by AMP)

Pin: 170359-1 or 170363-1 1_|A channel output Blue
Connected to 2 |A channel output Blue/Black
Cap: 172161-1 3 E channel output Yellow
Socket: 170361-1 or 170365-1 4 |B channel output Yellow/Black

5 |C channel 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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6.4 =-Series Dimensional Drawings

® 1.5kW

Encoder Lead
UL2854, $6($0.24)

300%30(11.80%1.18)

Screw

Motor Lead Y
UL2464, $9.5(b0.37)
3
T
1 [ Cross-section Y-Y
]
i f : 1427’ Hex.nut
Sealant 1.9.6(0-38) 44 947(3.73) . hao@ra 17(0.67)
[ " ©0.39 {6.0076) 120(4.72) .
' - | 10.5(041) 10| 3.5 38(1.50) %
©12) 71002 | - = 2
*,I Nameplate A [(0.0008) S 2
- I -1 | =
4-910 ™ ]
Ligjers)] 3 MTG & 2R
l QK Holes [&\J%s
Y (8.71)
— B
e (TS S N S SR SN S = S N . . R R
< g -
i 2
- $
5 £ R S—
Incremental Holding Brake (deenergized operation) o ) A
encoder Voltage:Tail code B:90 VDC C:24 VDC ’ Unit: mm (in)
2048 P/R Brake holding torque=motor rated torque
Model QK U w T Screw Output W (HP) | Approx. | Allowable | Allowable
SGMP- Dimensions Mass kg | Radial Thrust
(Ib) Load Load
N (Ib) N (Ib)
15A312B | No key No screw 1500 8.1 490 147
SAB12C (2.02) (17.858) |(110) (33.0)
15A314B |22 3.5 6 6 No screw
(0.87) [(0.14) |(0.24) |(0.24)
15A314C
15A316B Mo,
Depth: 10 (0.39)
15A316C
Note: 1. An incremental encoder (2048 P/R) is used as a detector.

2. Model “A” indicates 200 V specification.
3. “15A314B(C)” and “15A316B(C)” are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel

key is supplied.

4. The quoted allowable radial load is the value at a position 35 mm (1.40 in.) from the motor mounting surface.

5. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
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6.4.1 Servomotor Dimensional Drawings

® Details of Motor and Encoder Plugs (1.5 kW)

Motor Plug ® Motor Wiring Specifications
Plug : 350715-1 (Made by AMP)
n ) 1| Phase U Red
N= Pin: 350218-6 or 350547-6 (plns 110 4) 2| Phase V White
JOG 350561-1 or 350690-1 (pins 5 and 6) 3| Phase W Blue
®
%(@ gonﬁng;jst‘lz 4| FG (Frame Ground) Green/Yellow
ap: j 5| Brake terminal Black
Socket: 350536-6 or 350550-6 61 Brake terminal Black

Encoder Plug

Incremental Encoder Wiring Specifications

Plug: 172169-1 (Made by AMP)

1 |A channel output Blue
Pin: 170359-1 or 170363-1 2 |A channel output Blue/Black
Connected to 3 |B channel output Yellow
Cap :172161-1 4 |B channel output Yellow/Black
Socket: 170361-1 or 170365-1 5 |C channel 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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6.4 =-Series Dimensional Drawings

With Absolute Encoder (12-bit : 1024 P/R)
® 200 W, 400 W

3004-30 (11.80x1.18)
(35) (1.38)

Encoder Lead
/

Encoder Plug
UL20276 /

u
% Motor Plug = z:
S / T Screw
—

64 (35) (1.38)
oo e

- Cross Section Y-Y
300430 (11.8021.18)
/ -" 80 (3I—1|e5>)<. Nut 14 (0.55)
LL .
38.4 (1.51) LM [ 30 (1.18) 21 (0.83), =
k[T oo %
S (o0 4] 2
| 114(0.55) [ }- : ($0.0016) /@
i QK| °°
L 8
{ =
N —H—4 g
! =
[A]
Absolute Encoder / 0.024| 4-¢7 MTG Holes Unit: mm (in)
1024 P/R ©.0008)
Model L LL [ LM QK | U w T Screw |Output Approx. Allowable Allowable
SGMP- Dimen- |W (HP) | Mass kg (Ib) | Radial Load | Thrust Load
sions N (Ib) N (Ib)
02AW12 | 116.5 |86.5 [48.1 |No key - 200 1.6 (3.527) 245 (55.1) 68 (15.3)
(4.59) |(3.41) |(1.89) (0.272)
02AW14 16 3 5 5
(0.63) |(0.12) |(0.20) |(0.20)
02AW16 M5
Depth: 8
(0.31)
04AW12 | 136.5 |106.5 |68.1 |No key - 400 2.3 (5.071) 245 (55.1) 68 (15.3)
(537) [(4.19) |(2:68) (0.54)
04AW14 16 3 5 5
(0.63) |(0.12) |(0.20) |(0.20)
04AW16 M5
Depth: 8
(0.31)
Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.

2. Models 0L JAW14 and 0L JAW16 are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel
key is supplied.
3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.

4. Protective structure: IP55 (excluding connector and side of output shaft).
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6.4.1 Servomotor Dimensional Drawings

® 750 W

Encoder Lead
UL20276

300430 (11.80x1.18)

/

T
Il
f Motor Lead UL2464

3004-30 (11.80+1.18

(35) (1.38)
B

(146) (5.75)

Encoder Plug

Motor Plug

T

ﬁ\
NES

Screw

Cross Section Y-Y

Hex. Nut 17 (0.67)

206 (4.17) 40 0.0016) (120 (4.72)
Sealant I 7@ (1.57) Tlo0alA 38 q s
21100039 35 Rel (150) L0 Tox
(0.14) Al (0.0008 4-R6 "é
i ‘ : ;:-4110 TG Qs
— | 19 | i - oles  —_
@ 75\% o3 g
QK| @ &
Y| =
e N
= o3 \§
% 2
,ﬂ, ‘-é— $
: &
E @ $145 (5.71)
Absolute Encoder Unit: mm (in)
1024 P/R ($0.0016)
Model QK U w T Output Approx. Allowable Allowable
SGMP- W (H) Mass kg Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
08AW12  |No key 750 (1.01) |4.8(10.582)  |392(88.1) 147 (33.0)
08AW14  [22(0.87) [3(0.12) 5(0.20) 5(0.20)

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.

2. Model 08AW14 is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

3. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

4. Protective structure: IP55 (excluding connector and side of output shaft).
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6.4 =-Series Dimensional Drawings

Motor Plug

Encoder Plug

S

3
3]
]

Bz
ISR

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Plug: 172167-1 (Made by AMP)
Pin: 170360-1 or 170364-1
Connected to

Cap: 172159-1

Socket: 170362-1 or 170366-1

Plug: 172171-1 (Made by AMP)
Pin: 170359-1 or 170363-1
Connected to

Cap: 172163-1

Socket: 170361-1 or 170365-1
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® Motor Wiring Specifications

FG (Frame Ground)

1| Phase U Red
2| Phase V White
3| Phase W Blue
4

Green/Yellow

® Absolute Encoder Wiring Specifications

1 _|A channel output Blue

2 |A channel output White/Blue

3 |B channel output Yellow

4 |B channel output White/Yellow

5 |Z channel output Green

6 |Z channel output White/Green

7 |0V (Power Supply) Black

8 [+5V (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 | 3.6 V(battery) Orange

* Terminal to discharge capacitor for product
dispatch. Do not use.




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

® 1.5kW

Encoder Lead

UL20276, ¢8 (0.31)
300+30 (11.80+1.18)

[ = U

Motor Lead UL2464, ¢$9.5(0.37)

Screw

(@) (1.58) 2T
] & :
[ 300230 (11.8021. 1)z Cross-section Y-Y
H i (174) (6.85)
| [[1134 (5.28) _ 40 (1.57) I1-|;e(xdr(13u7t)
;14 94.7 (3.73 :
_'](0.55) _i_ ( ) L] 004 [A] [1120(4.72)
Sealant ! o 10 (0.39)] 35 (0.0016) 3150, %
105 (0.41) (074 /] 0.02 | z in e
Nameplate [A[0.0008) \'9{ =
? J . I 4-¢10 | S
fojems) | H MTG — ¢ |
QK Holes Q”’,@
. !-! oS (5.71
e = o At
| - 5 =
3 v =5 F
o N4
, = = B
Absolute Encoder A
1024 P/R ($0.0016) Unit: mm (in)
Model QK U w T Screw Output Approx. Allowable Allowable
SGMP- Dimensions |W (HP) Mass kg Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
15AW12 No key No screw 1500 7.1 (15.653) 490 (110) 147 (33.0)
(2.01)
15AW14 22 3.5 6 6
(0.87) |(0.14) |(0.24) |(0.24)
15AW16 M6
Depth: 10 (0.39)

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.

2. Model “A” indicated 200V specification.
3. Models 15AW14 and 15AW16 are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key

is supplied.
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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6.4 =-Series Dimensional Drawings

Motor Plug

Encoder Plug

LREEE
EIDEIGH]
W[EIR] v

® Details of Motor and Encoder Plugs (1.5 kW)

Plug: 350779-1 (Made by AMP)
Pin: 350218-6 or 350547-6
Connected to

Cap: 350780-1

Socket: 350536-6 or 350550-6

Plug: 172171-1 (Made by AMP)
Pin: 170359-1 or 170363-1
Connected to

Cap: 172163-1

Socket: 170361-1 or 170365-1
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® Motor Wiring Specifications

FG (Frame Ground)

1| Phase U Red
2| Phase V White
3| Phase W Blue
4

Green/Yellow

® Absolute Encoder Wiring Specifications

1 |A channel output Blue

2 |A channel output White/Blue

3 |B channel output Yellow

4 |B channel output White/Yellow
5 |Z channel output Green

6 |Z channel output White/Green
7 |0V (Power Supply) Black

8 [+5V (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 | 3.6 V(battery) Orange

* Terminal to discharge capacitor for product

d

ispatch. Do not use.




Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

With Absolute Encoder (12-bit : 1024 P/R) and Brake
® 200 W, 400 W

Encoder Lead
UL20276

300430 (11.80x1.18)

U

/ @5) (138 z t#h
%% Encoder Plug JY&
K Motor Lead UL2464 T Screw
Motor Plug Cross-section Y-Y
35) (1.38* r on
Sealant |
L 30030 (11.80+1.18)
A / & Hex.nut 14 (0.55)
L|_|_ 0.0016) (180 (3.15)
1]0.04 21 =
LL [38.4 315 (1.24) LM 30 (1.18) ~
12 i [7]0.02 R (0.83) ;
0.47) L (1.51)8%1I = % (80‘252)8@.31 3012) [al (0.0008) 4 REE\ %g
|14 055 [H -5 4-97 &
2059 jS MTG Holes \@
A 5
= =1t |3 N
e N
Y =
He
/ $90
[O0.04 A (3.54)
(¢0.0016)
Absolute Holding Brake (deenergized operation)
Encoder Voltage: 90 VDC i ;
1024 P/R Brake holding torque=motor rated torque Unit: mm (in)
Model L LL | LM QK | U w T Screw |Output Approx. Allowable Allowable
SGMP- Dimens |W (HP) Mass Radial Load | Thrust Load
ions kg (Ib) N (Ib) N (Ib)
02AW12 | 148 |118 |48.1 |No key - 200 2.1 (4.630) 245 (55.1) 68 (15.3)
B (5.83) | (4.65) |(1.89) (0.272)
02AW14 16 3 5 5
B 0.63) |(0.12) |(0.20) |(0.20)
02AW16 M5
B Depth: 8
(0.31)
04AW12 |168 |138 |68.1 |No key - 400 3.0 (6.614) 245 (55.1) 68 (15.3)
B (6.61) |(5.43) |(2.68) (0.54)
04AW14 16 3 5 5
B 0.63) |(0.12) |(0.20) |(0.20)
04AW16 M5
B Depth: 8
(0.31)
Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.

2. Models 0L JAW14B and 0L JAW16B are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel
key is supplied.

3. The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the motor mounting surface.

4. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.

5. Protective structure: IP55 (excluding connector and side of output shaft).
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6.4 =-Series Dimensional Drawings

® 750 W
Encoder Lead
UL20276
300430 (11.80%1.18) U
/ (35) (1.38)
[% Encoder Plug 4ﬁ
Motor Lead UL2464 2 [Y\&
Motor Plug T Screw
J 300430 (11.80+1.18) Cross-section Y-Y
180 (7.09) Hex.nut 17 (0.67)
140 (5.51) 40 (1.57) 0.0016) (1120 (4.72)
12 (0.47) 66.7 (2.63) To0aTA 31850
Sealant1o,5 A |10 (0.39) 3.5 (1.50)
% ‘ (0.14) Al(0.0008) 4-R6
l 4-p10 o
119 Ei MTG Holes ™
17 (0.75 5
) QK| o
X |
! |
i o
f— o
Y ~—
i =S
Ef Bl o $145
/ (6.71)
[G]0.04 A
Absolute $0.0016)
Egggd;/% Holding Brake (deenergized operation)
Voltage: 90 VDC . .
Brake holding torque=motor rated torque Unit: mm (in)
Model QK U w T Output W Approx. Allowable Allowable
SGMP- (HP) Mass Radial Load | Thrust Load
kg (Ib) N (Ib) N (Ib)
0SAWI2B | No key 750 (1.01) |6.2(13.669)  |392 (88.1) 147 (33.0)
08AW14B [22(0.87) [3(0.12)  |5(0.20)  |5(0.20)

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.
2. Model 08AW14B is fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A parallel key is supplied.

. The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the motor mounting surface.

3
4. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
5

. Protective structure: IP55 (excluding connector and side of output shaft).
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

® Details of Motor and Encoder Plugs (200 W, 400 W, 750 W)

Motor Plug
Plug: 172168-1 (Made by AMP) ® Motor Wiring Specifications
Pin: 170360-1 or 170364-1 (pins 1 to 4)
= 170359-1 or 170363-1 (pins 5 and 6)) Phase U Red
DRE (170360-1 or 170363-1: 750 W only) Phase V White
Connected to Phase W Blue

Encoder Plug

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

Plug: 172171-1 (Made by AMP)

FG (Frame Ground)

Green/Yellow

Brake terminal

Black

o0 |hjw N |=

Brake terminal

Black

® Absolute Encoder Wiring Specifications

1 |A channel output Blue
/ Pin: 170359-1 or 170363-1 2 |A channel output White/Blue
na Connected to 3 |B channel output Yellow
[6](7] Cap: 172163-1 4 |B channel output White/Yellow
e Socket: 170361-1 or 170365-1 5 |Z channel output Green
6 |Z channel output White/Green
7 |0V (Power Supply) Black
8 |+5V (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 | 3.6 V(battery) Orange

* Terminal to discharge capacitor for product dis-
patch. Do not use.
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6.4 =-Series Dimensional Drawings

® 1.5kW

Encoder Lead
UL20276, $8(¢0.31)

300%30(11.80%1.18)

(35)
(138) ;

Screw

U
Motor Lead
UL2464, 9.5(0.3
464, $9.5(0.37) (35) 2T
= B ‘ T
((300£30(11.80%1.18 ) Cross-section Y-Y
i 40 Hex.nut
: : 7(3.72 (1.57) 17(0.67
"‘“ s _i_ SANET [3120(4.72) 67
ealant (0.39) {0.0016) ;
: o= | 1050041) 10{ 35 38(1.50) 2
(0.14) P s
Nameplate ; (0%%?)8)[ 7‘»%, g
. | 3 T 4010 N\ 1 Py
I1sJo-7sy +H MTG [ ¢ "
aK Holes [|&\%s
m ~ (5.71)1
T £
S S Y S Y SO .5 5 AL AR
fomr © -
3 Y &
- e
. = B e
.\ A A A
Absolute Holding Brake (deenergized operation) (¢£0.0016) . :
encoder Voltage:Tail code B:90 VDC C:24 VDC Unit: mm (in)
1024 P/R Brake holding torque=motor rated torque
Model QK U w T Screw Output Approx. | Allowable | Allowable
SGMP- Dimensions W (HP) Mass kg Radial Thrust
(Ib) Load Load
N (Ib) N (Ib)
15AW12B | No key No Screw 1500 8.6 490 147
(2.02) (18.960) |(110) (33.0)
15AW12C
15AW14B |22 3.5 6 6 No Screw
(0.87) [(0.14) |(0.24) |(0.24)
15AW14C
15AW16B M6
Depth: 10 (0.39)
15AW16C

Note: 1. An absolute encoder (12-bit: 1024 P/R) is used as a detector.
2. Model “A” indicates 200 V specification.

3. “15AW14B(C)” and “15AW16B(C)” are fitted with a key. The keyway conforms to JIS B 1301-1976 (precision). A paral-
lel key is supplied.

4. The quoted allowable radial load is the value at a position 35 mm (1.40 in.) from the motor mounting surface.

5. Use the electromagnetic brake to hold the load in position only, and do not use it to stop the motor.
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Motor Plug

z@%"/

=

Encoder Plug

6.4.1 Servomotor Dimensional Drawings

® Details of Motor and Encoder Plugs (1.5 kW)

Plug : 350715-1 (Made by AMP)

Pin: 350218-6 or 350547-6 (pins 1 to 4)
350561-1 or 350690-1 (pins 5 and 6)

Connected to
Cap: 350781-1
Socket: 350536-6 or 350550-6

Plug: 172171-1 (Made by AMP)
Pin: 170359-1 or 170363-1

Connected to
Cap :172163-1

Socket: 170361-1 or 170365-1
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* Terminal to discharge capacitor for product dispatch. Do not
use.

® Motor Wiring Specifications

Phase U Red
Phase V White
Phase W Blue

FG (Frame Ground)

Green/Yellow

Brake terminal

Black

[o 20 (&0 F NN (PSRN I\ 0 o

Brake terminal

Black

® Absolute Encoder Wiring Specifications

1 |A channel output Blue

2 |A channel output White/Blue

3 |B channel output Yellow

4 |B channel output White/Yellow
5 |Z channel output Green

6 |Z channel output White/Green
7 |0V (Power Supply) | Black

8 |[+5V (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 | 3.6 V(battery) Orange




6.4 =-Series Dimensional Drawings

B Connectors on Detector and Motor Ends
The connectors on the detector and motor ends are divided into two types: standard connector

and IP67-based connector. The standard connector is not drip-proof.

Standard Connector

The standard connectors for Servomotors with and without holding brake are different.

Table 6.12 Standard Connectors for SGM[L] Servomotors without Holding Brake

Motor Model Connectors on Motor End
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10ALJA |MS3102A18-10P MS3108B18-10S MS3106B18-10S MS3057-10A
15AL0A
20ALJA
30AJA |MS3102A22-22P MS3108B22-22S MS3106B22-22S MS3057-12A
40ALJA
50ALJA
SGMG- 05ALJA |MS3102A18-10P MS3108B18-10S MS3106B18-10S MS3057-10A
09ALJA
13AL1A
20AJA |MS3102A22-22P MS3108B22-22S MS3106B22-22S MS3057-12A
30ALJA
44A0A
55ALC0A | MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
75ALIA
1AALJA
1EALIA
-~
Connector on motor To be prepared by customer (cable)

side already provided
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Servo Selection and Data Sheets

6.4.1 Servomotor Dimensional Drawings

Motor Model Connectors on Motor End
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMG- 03A[B MS3102A18-10P MS3108B18-10S MS3106B18-10S MS3057-10A
06A[IB
09A[B
12A00B MS3102A22-22P MS3108B22-22S MS3106B22-22S MS3057-12A
20A[B
30AB
44A1B MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
60A[1B
SGMD- 22A[JA |MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
32A00A
40AJA
—
Connector on motor To be prepared by customer (cable)
side already provided
Motor Model Connectors on Detector End
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10AJA |MS3102A20-29P MS3108B20-29S MS3106B20-29S MS3057-12A
15ALIA
20ALJA
30ALJA
40ALJA
50ALJA
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6.4 =-Series Dimensional Drawings

Motor Model

Connectors on Detector End

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMG- 05ALIA
09A[JA

13ATIA

20AC]A

30ALCJA

44A00A

S5AC0A

75AC0A

1AAJA

1EACIA

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMG- 03ALIB
06A[B

09A[B

12ACB

20AB

30ACIB

44AB

60A[IB

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMD- 22A[JA
32A00A

40AC0A

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

Connector on motor

side already provided To be prepared by customer (cable)
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6.4.1 Servomotor Dimensional Drawings

Table 6.13 Connectors for SGM[] Servomotors with Holding Brake

Motor Model Connectors on Motor End
Receptacle L-shaped Plug Straight Plug Cable Clamp

SGMS- 10AJA |MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
15A0A
20AJA
30AJA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
40AJA
S50ACJA

SGMG- 05AJA |MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
09AJA
13A0A
20AJA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
30AJA
44AJA
55AC0A MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
75AC0A |MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A
1AALIA

SGMG- 03A[B MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
06A[IB
09A[B
12A00B MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
20A[B
30AB
44AB MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
60AB MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A

Note: In cells containing two rows, the upper row connector model is for the motor circuit and the connector model lower row is
for the brake power supply.
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6.4 =-Series Dimensional Drawings

Motor Model Connectors on Motor End
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMD- 22A[]A |MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
32A00A
40ALJA
-
Connector on motor To be prepared by customer (cable)
side already provided
Motor Model Connectors on Detector End
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10AJA |MS3102A20-29P MS3108B20-29S MS3106B20-29S MS3057-12A
15A0A
20AJA
30AJA
40AJA
S0ACJA
SGMG- 05AJA |MS3102A20-29P MS3108B20-29S MS3106B20-29S MS3057-12A

09A[JA

13ATIA

20ACJA

30ALJA

44AC0A

S5AC0A

75AC0A

1AAJA

1EACIA
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Motor Model

Connectors on Detector End

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMG- 03ALIB
06A[IB

09A[IB

20AB

30ACIB

60A[IB

12ACB

44AB

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

SGMD- 22A[JA
32A00A

40AC0A

MS3102A20-29P

MS3108B20-29S

MS3106B20-29S

MS3057-12A

Connector on detector
side already provided
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IP67-based Connectors

[P67-base connectors for servomotors without a holding brake differ from those for servomo-
tors with a holding brake.

Table 6.14 Connectors for SGM[L] Servomotors without Holding Brake

Motor Model Receptacle Plug End Bell: Cable Clamp | Manufacturer
Manufactured by Japan
Aviation Electronics
Industry, Ltd.

Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.

- o —+~0 X

Angle Straight
(L-Shaped)
SGMS- 10ALJA |CE05-2A18- |MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A-* | Daiichi Denshi
10PD 10S(D190) Kogyo K.K.
ISALJA - | (MS3102A18-
10P)
20ACIA
30ACJA  |JLO4HV-2E22 |JLO4V-6A22- |JLO4-22EBL | JL04-22EB JL04-2022CK | Japan Aviation
-22PE-B 22SE (14) Electronics In-
40ALIA | (MS3102A22- dustry, Ltd.
22P)
50ACIA

SGMG- 05ALJA |CE05-2A18- |MS3106A18- | CE-18BA-S CE02-18BS-S | CE3057-10A-* | Daiichi Denshi

10PD 10S(D190) Kogyo K.K.
09A[JA | (MS3102A18-
10P)
13AL1A
20ALJA  |JLO4HV-2E22 |JL04V-6A22- | JL04-22EBL JL04-22EB JL04-2022CK  |Japan Aviation
-22PE-B 22SE (14) Electronics In-
30AJA | (MS3102A22- dustry, Ltd.
22P)
44A1A
S55ALJA  |JLO4HV-2E32 |JLO4V-6A32- | *1 *1 *1 Japan Aviation
-17PE-B 17SE Electronics In-
T5ALIA - | (MS3102A32- dustry, Ltd.
17P)
1AALIA
1EALIA
N AN J
Y ' N
Connector on To be selected Not required if flexible conduit is used
motor side al- | if flexible con-

ready provided | duit is used

To be prepared by customer (cable)
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Motor Model Receptacle Plug End Bell: Cable Clamp | Manufacturer
Manufactured by Japan
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-Shaped)
M |SGMG- 03A[LIB CE05-2A18- | MS3106A18- | CE-18BA-S CE02-18BS-S CE3057-10A-* | Daiichi Denshi
o 10PD 10S(D190) Kogyo K.K.
t 06A]B | (MS3102A18-
‘r) 10P)
09A[B
12AC0B  |JLO4HV-2E22 |JL04V-6A22- |JL04-22EBL  |JL04-22EB JL04-2022CK | Japan Aviation
-22PE-B 22SE 14) Electronics In-
20AB | (MS3102A22- dustry, Ltd.
22P)
30AIB
44A[1B JLO4V-2E32- |JLO4V-6A32- | *1 *1 *1 Japan Aviation
17PE-B 17SE Electronics In-
60ACIB | (MS3102A24- dustry, Ltd.
10P)
SGMD- 22A[JA  |JL04V-2E24- |JL04-6A24- |JL04-24EBL JLO4-24EB JLO04-2428CK | Japan Aviation
10PE-B 10SE 17) Electronics In-
32A00A | (MS3102A32- dustry, Ltd.
17P)
40AJA
Detector 97F3102E20- | MS3106A20- | CE-20BA-S CE02-20BS-S CE3057-12A-* | Daiichi Denshi
29P 29S(D190) Kogyo K.K.
(MS3102A20-
29P)
A J . J
Y v
Connector on To be selected Not required if flexible conduit is used
motor side al- | if flexible con-
ready provided | duit is used
To be prepared by customer (cable)
* 1. The SGMG-55ALJA, -75AJA, -1AALJA, -1EALJA, -44A[JB, and -60A[JB motors do
not contain an End Bell. For these motors, use the following flexible conduit instead.
Connector Conduit Model Manufacturer
Angle (L-Shaped) Straight
RCC-3**RL-MS32F RCC-1**RL-MS32F VE-*% (SR-*%) NIPPON FLEX CO.,
LTD.

6 -134



6.4 =-Series Dimensional Drawings

Select an appropriate connector and conduit model (mark **) according to the lead wire diame-
ter. For details, refer to page 6 -175.

Note: 1. The connectors for a detector are the same regardless of the motor model being used.

2. To ensure compliance with IP67, always use the plug, End Bell, Back Shell and cable
clamp specified above.

3. Select an appropriate cable clamp model (mark**) according to the lead wire diameter.
For details, refer to page 6 -175.

4. () in the receptacle column shows the standard (non-dripproof) model. However, both
are actually the same receptacles.

Table 6.15 IP67-based Connectors for SGM[] Servomotors with Holding Brake

Motor Model Receptacle Plug End Bell: Cable Manufacturer
Manufactured by Japan Clamp
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi

Denshi Kogyo K.K.

Angle Straight
(L-Shaped)
M |SGMS- 10A[JA  |JL04V-2E20- JLO4V-6A20- |JLO4-20EBL |JL04-20EB  |JL04-2022C |Japan Aviation
o 15PE-B 15SE K (14) Electronics In-
t ISALIA - | (MS3102A20-15P) dustry, Ltd.
0
r 20ACJA
30ALJA | JLO4-2E24- JLO4V-6A24- |JLO04-24EBL |JL04-24EB  |JL04-2428C |Japan Aviation
10PE-B 10SE K@17) Electronics In-
40ALJA | (MS3102A24-10P) dustry, Ltd.
S0ALIA
- AN J
' Y N
Connector on motor To be selected Not required if flexible conduit is used

side already provided | if flexible con-
duit is used

To be prepared by customer (cable)
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Connector on motor
side already provided

To be selected
if flexible con-
duit is used

Not required if flexible conduit is used

To be prepared by customer (cable)

6 -136

Motor Model Receptacle Plug End Bell: Cable Manufacturer
Manufactured by Japan Clamp
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-Shaped)
SGMG- 05ACJA |JLO4V-2E20- JLO4V-6A20- |JL04-20EBL |JL0O4-20EB  |JL04-2022C |Japan Aviation
15PE-B 15SE K (14) Electronics In-
09ALJA | (MS3102A20-15P) dustry, Ltd.
13A0A
20ACIA | JL04-2E24- JLO4V-6A24- |JL04-24EBL |JL04-24EB | JL04-2428C |Japan Aviation
10PE-B 10SE K (17) Electronics In-
30ALJA | (MS3102A24-10P) dustry, Ltd.
44ACA
55AC0A | JLO4V-2E32- JLO4V-6A32- | *1 *1 *1 Japan Aviation
17PE-B 17SE Electronics In-
CE-10SLBA | CE05-10SL | CE3057-4A-
T5ALJA | (MS3102A32-17P) dustry, Ltd.
MS3106A10 |-S BS-S 1 Datichi Denshi
v 1AACJA | CE05-2A10SL-3PC | SL-3S o CoK;S
(MS3102A10SL-3P) |(D190) £yo 2.8
‘t’ IEACJA
‘r) SGMG- 03A[JB |JLO4V-2E20- JLO4V-6A20- |JL04-20EBL |JL0O4-20EB  |JL04-2022C |Japan Aviation
15PE-B 15SE K (14) Electronics In-
06ALIB | (MS3102A20-15P) dustry, Ltd.
09ALIB
12AC0B  |JL04-2E24- JLO4V-6A24- |JL04-24EBL |JL04-24EB | JL04-2428C |Japan Aviation
10PE-B 10SE K (17) Electronics In-
20ALIB | (MS3102A24-10P) dustry, Ltd.
30ACIB
44ACIB | JLO4V-2E32- JLO4V-6A32- | *1 *1 *1 Japan Aviation
11\741;2'1%2 A32.17p 175E CE-10SLBA |CE05-10SL | CE3057-4A- dElef“O‘]‘E In-
( 17P) I vs3106A10 |- BS-S 1 D‘;SﬁrﬁiD i
60ALIB | CE)5.2A10SL-3PC | SL-3S(D190) K ¢ K;S
(MS3102A10SL-3P) 0gyo BB
- AR J
Y Y N
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Motor Model Receptacle Plug End Bell: Cable Clamp | Manufacturer
Manufactured by Japan
Aviation Electronics
Industry, Ltd.
Back Shell:
Manufactured by
Daiichi
Denshi Kogyo K.K.
Angle Straight
(L-Shaped)
M [SGMD- 22A[]A |JL04-2E24- JLO4V-6A24- |JL04-24EBL |JL04-24EB | JL04-2428CK | Japan Aviation
Y 10PE-B 10SE 17) Electronics In-
t (MS3102A20-15P) dustry, Ltd.
o
T
SGMD- 32A[]A |JL04-2E24- JLO4V-6A24- |JLO4-24EBL |JL04-24EB | JL04-2428CK |Japan Aviation
10PE-B 10SE 17) Electronics In-
(MS3102A20-15P) dustry, Ltd.
40AL1A
Detector 97F3102E20- MS3106A20- | CE-20BA-S | CE02-20BS- | CE3057-12A-* | Daiichi Denshi
29P 29S(D190) S Kogyo K.X.
(MS3102A20-29P)
- /. J
v Y ~N
Connector on motor To be selected Not required if flexible conduit is used

side already provided | if flexible con-
duit is used

To be prepared by customer (cable)

* 1. The SGMG-55ALJA, -75AJA, -1AA[JA, 1EA[JA, -44A[JB, and -60A[]B motors do not
contain an End Bell. For these motors, use the following flexible conduit instead.
Both L-shaped and straight type connectors are applicable to motors with a holding brake.
(manufactured by Daiichi Denshi Kogyo K.K.).

Connector Conduit Model Manufacturer
Angle (L-Shaped) Straight
RCC-3**RL-MS32F RCC-1**RL-MS32F VF-#% (SR-*%) NIPPON FLEX CO.,
LTD.

Select an appropriate connector and conduit model (mark **) according to the lead wire diame-

ter. For details, refer to page 6 -175.

Note: 1. The connectors for a detector are the same regardless of the motor model being used.

2. To ensure compliance with IP67, always use the plug, End Bell, Back Shell and cable
clamp specified above.

3. Select an appropriate cable clamp model (mark **) according to the lead wire diameter.
For details, refer to page 6 -175.

4. () in the receptacle column shows the standard (non-dripproof) model. However, both
are actually the same receptacles.
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6.4.2 SERVOPACK Dimensional Drawings

The dimension drawings of the SERVOPACK can be grouped according to the heat sink attach-
ment method and capacity.

Heat Sink Mounted Inside the Control Panel (cf. pp. 6 -139 to

6 -143)

® (.2to 1.5 kW Model: SGDB-02AM to -15AM
® 20to3.0 kW Model: SGDB-20AM to -30AM
® 50to7.5kW Model: SGDB-50AM to -75AM
® 11to15kW Model: SGDB-1AAM to -1EAM

Heat Sink Mounted Outside the Control Panel (cf. pp. 6 -144 to

6 -148)

® (0.2to1.5kW Model: SGDB-02AM-P to -15AM-P
® 20to3.0 kW Model: SGDB-20AM-P to -30AM-P
® 50t07.5kW Model: SGDB-50AM-P to -75AM-P
® 11to15kW Model: SGDB-1AAM-P to -1IEAM-P
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H Heat Sink Mounted Inside Control Panel

SGDB-02AM to -15AM (0.2 to 1.5 kW)

2-¢5.5 MTG Holes

6-139

Regenerative
110 (4.33) Resistor
92 (3.02) (15) (0.59) (Digital Operator) Heat Sink
Wl — | r
[1 acn | E] — ’—’—L/
m | | T i)
e
— = [
E{\‘) g : 1
sepB-[____ ] ™M W0 © I
7 wnon o« - Nameplate i
o —|
0] -
o : i —
3 _
Q) ]
o} )
- E T 1Ok -
External Terminal ﬂF . @
(M4 Screw) 55(0.22) & Cover e
Ground Terminal (M4 Screw) <3 35 125 (4.92) 65
Inside of Cover Battery § (1.38) (2.56)
[ [
A 4]
B g
o o 0
3 2 < Q
= 3 ©d
S ISR
S = Qa9 o
S Sl 28R
o ST =k
Units: mm (in)
Approx. Mass: 4 kg (8.82 Ib)
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6.4.2 SERVOPACK Dimensional Drawings

The same connectors on the SERVOPACK end are used for models SGDB-02AM (0.2 kW)
to SGDB-1EAM (15 kW).

Symbols Connector on SERVOPACK Note
End
1CN 10236-52A2JL Manufactured by 3M
2CN 10220-52A2JL
3CN 17JE-13090-37 (D2B) Manufactured by Daiichi Denshi Kogyo K.K.
5CN DF11-4DP-2DSA Manufactured by Hirose Denki
6CN 10250-6202JL Manufactured by 3M
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SGDB-20AM to -30AM (2.0 to 3.0 kW)

2-¢5.5 MTG Holes

XJ

Regenerative
135 (5.31) . Resistor
K 117 (461) (15) (0.59) (Digital Operator) Heat Sink
63 W T ’
=d 91\
0[] -
© ©|
- q— S
& )
28w ALARM ﬁ'.; 0
STATUS g 3 % 3
SERVOPACK = g 2
- 0 ~—1 |
ZDB & o Nameplate i
wowe] e
ALARM
e, W
'3) i
¥ Yiscawa E]
— IGN __ 7CN cN ol - I f\w
I Iy o —
CHARGEOH@V/ Qq @]E E
ol
o
©

~ X 7@ D:D \ Fan
- i y {TQL SGDB-20 x 1
|

External Terminal - SGDB-30 x 2
|/ e | 5.5 (0.22) Cover Direction L
Ground Terminal (M4 Screw) 35 125 (4.92) 65
Inside of Cover & (1.38 ‘ (2.56)
S
Battery s
Q

(L
= [ [

T T
C I T D]
T C

ZEN

==

ol i)

0000000000000 |

216 (8.50)
224.5 (8.84)

0000000000000 [ !/I 7)1

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

Units: mm (in)
Approx. Mass: 5 kg (11.02 Ib)
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SGDB-50AM to -75AM (5.0 to 7.5 kW)

Option (Operator Module) Direction
of Air Flow
(42) =g Cooling Fan
110 (4.33) (79) (3.11)/ (165, @2 (15) (059)
> - S Veor | ‘
& 8¢ o— o | | 98 I o [
= ® @2 dqr & =
NS | @ I ——
ﬁ 2 N C1l=— "
SERVOPACK STATUS N g_d Control Circuit
sepB-[ ] : 9 Terminal
(42) |2 ag
Contrpl Circuit Y vascawa (188) (7.40) (1.65)| 5| —=| =)
Terminal M4 ‘02 9 'og
- e e o |88
& Q) “ 3
e [ g Lic|lescl é == ™
c'e Sy ‘ _ M
o~ E H \‘ [ 1CM i 2CW |
S 2 0017 17 _[8
3 ® —049) ® |9 Main Gireui Gl
N 50.8 62 (2.44) | 54 (2.13) | (650.7) ; Tearlr:inérlcw
(2\(\)9)\ ﬂ‘\ 1 \‘ I [T [ TT T [T \(2\00) | ‘02
2 wheelfwl+ [ - L+ B[Ul VvEw o
pu - CEsEEEEEHE e
“ B i i) ©0 gl M = H,
od l123.4 (4.86) | 41 _\(65.6) ® 15.2
e 19 (1.61) '(2.58) e (0.60)
30.7 (0.75)  9x 19 =171 (6.73) <~ 25.3(1.00) 87.7 (3/45)_| . 106.8 (4.20)
(121) |05 | 180 (7.09) | |@o)_| (283 (20079 (225.3) (8.87)
(0.98) | 230 (0.06) MAX. | 098 (1.11)  9.7(0.38) Grounding Terminal

Main Circuit Terminal M6 \  Grounding Terminal M8

£ 3
= S .
— .
® ¢ = | =
— C [e—1 —~
0= ’ =o| |3
=" (Mhaemrn) =@ g
S UL -
— - — - ——pye ® 3 Units: mm (in)
o) Approx. Mass: 15 kg (33.07 Ib)
[=]
[e2]
®
e ®
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SGDB-1AAM to -1EAM (11 to 15 kW)

MTG Holes
260 (10.24)
\j 200 (7.87) | Gg (Digital Operaton) RF’GFCI“O” of Cooling Fan
7 (0.28 ~lo ir Flow 1.6
= ﬁ (0.06)
U S — T —
® ® r !
‘ f C—>
S
2 I
g all [
2 o
AL |
Control Circuit | e s Kl 50_59) -
Terminal M4 :D/ g Namepilate SERVOPACK
T mmma 99 ~
o= <
Regenerative g8k i —
Registor éﬁé 5 HE HHHHHH HHHHHHHHH
Terminal M6 . 0
e s | [ % | [ 00
2 ik
s 3 | |2 || |1l N
z LoprEmEEEked | | =19 | |4
g-'# # FUre T SR — Mk +
© :(314.34) (217.06 (66.4) o g (1.30) 78 (3-07L! 146 (5.75)
152.6 (6.01) a1 \| 26D | Qo 28 (1.10)
Main Circuit Terminal M8 (1.61)\| Ground Terminal M8 (20) 276.8 (10.90)
(0.79) 8.2 (0.32)
Battery
8
~ Units: mm (in)
8 Approx. Mass: 23 kg (50.69 Ib)
%
= =
— IES B RGN S BN
j ,
5=
< O
o &
o
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H Heat Sink Mounted Outside Control Panel

A duct ventilation model is available for SERVOPACKSs that have a heat sink mounted outside

the control panel.

This installation method has the following advantages.

® Heat generated inside the SERVOPACK control panel is discharged outside, reducing the
buildup of heat inside the panel.

® The control panel in which the SERVOPACK is installed can remain compact.

® Connectors 1CN to 6CN:

When the heat sink is mounted outside the control panel, the same connectors on the SER-
VOPACK end are used for models SGDB-05AM-P to SGDB-1EAM-P.

Symbols Connector on SERVOPACK Note
End
1CN 10236-52A2JL Manufactured by 3M
2CN 10220-52A2JL
3CN 17JE-13090-37 (D2B) Manufactured by Daiichi Denshi Kogyo K.K.
5CN DF11-4DP-2DSA Manufactured by Hirose Denki
6CN 10250-6202JL Manufactured by 3M
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SGDB-02AM-P to -15AM-P
2-4)5.5 MTG Holes Regenerative
110 (4.33) = (15) (Digital Resistor
92 (3.62). | S (0.59) Operator) Heat Sink
~
E— AF,
[l
i ——y
P T
28 @ |
22 ©
Tolle)) 0 Name
&8 S plate ]
I— ||
[l I |
ol =
(r). i
o [ @KFan
g 3 e—
N~ 9 © Cover Direction of
Air Fi
\/External Terminal (M4 Screw) ;(31538) 24232) ((3255(;:) o
Ground Terminal (M4 Screw) . '
Inside of Cover 2
)
Battery =)
N
(Tl J
3 By [ICk
! g} i
‘\‘—\ | ) ’—}Fnan /8\ g
g PR
s s S S. £ o8
. fes 5
il =188 =
Units: mm (in)
Approx. Mass: 4 kg (8.82 Ib)
z
(10) 92 Lo 57 =3
(o.ss)'l (4.61) ‘ 039 £2 g& Mounting Surface & g
[ I S ==
_;__t-l -——T - '
4-M5 MTG Holes] l I
i <l 2| %
- | 52| 2
‘ Hol,ow [ 2
| i 1 g
S
(P S £
+ _L o &
I R VL P O [ a——r . -A
\% g E _ §
2(047) g g 2 e
57 (2.4 g =
(3.5) 105205 (35) 014 =
014 (#1320.02)
(112)
@47

Mounting Surface Diagram

Note: When mounting, the SERVOPACK must be inclined as shown in the above figure. Provide at least 10 mm (0.39 in.) clearance
above and below the SERVOPACK.
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SGDB-20AM-P to -30AM-P
4-96 MTG Holes R (Digital Regenerative
= A
135 (5.31)., « (15) Operator) Resistor
117 (4.61), | S (059) )/~ HeatSink
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Mounting Surface Diagram

Note: When mounting, the SERVOPACK must be inclined as shown in the above figure. Provide at least 10 mm (0.39 in.) clearance

above and below the SERVOPACK.
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SGDB-50AM-P to -75AM-P
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Main Circuit Terminal M6 g
4-M6 Tap Ss©
\ St
34(1.34) 82 (3:29) 0
RERY 2 ‘ =
A A A B ~
i — 2-60 -
= ; il
0= =5 37
= = | N
o= So| |2 Hollow o
; B i W B £ G
- g el 1
s |
ad g
& N S
® ® q 2 g
_ A 5
(95) (037) ! (211) (828) (95) (037) 7 SOZBW ‘ 205 (8 07\_‘ 7(0.28) %
(5.5) (0.22) 219 (8.62) LN ~
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6.4.2 SERVOPACK Dimensional Drawings

SGDB-1AAM-P and -1EAM-P

MTG Holes
260 (10.24) g ,
= 235 (9.25) - S Cooling FarL
7028 | | @ (Digital Operator) Direction of S~
\ = — = Air Flow ﬁ -S
JpVia 5
| - T— 7 7
@ @ " fi HHHH HHHHHHHHHHHH“HHHHHH ?i?
=
)| ¢ Jd gl U JI i
o (0.59)
Control Circuit | smemec ~ “""[82]" NI ﬁ — S
TerminalM4[] o Eé?ée =
- y s POWER — 0w o » SERVOPACK ™
ALARM ECNW cé-) Q P
Osw ®
=] @ N
® 1CN_7CN__2CN ® i
Regenerative ?U? L;w Ln A ~ H HH HHHHH
Resistor Terminal fe] el ’ ’ b=
M6 = ;_’
e o < =
Y| o
hat ® |
SIEEIEEEN | ; HHHHHHH
D cleelelieliel ™ A EIEE - a R |
Ko [N A =2
mﬁ 34 |27 = o 33 |
(1.39)(1.06) (66.4) 2 @ N (130) _ 78 (3.07) 1425(5.61) | N
152.6 (6.01) | 41 (2.61) = 28 (1.10) g
Main Circuit Terminal M8 (1.61)\__Ground Terminal M8 (20) (0.79 273.3 (10.76) N
= o]
_8.2(0.32) sl
4-M6 Tap E‘E
S
PR
Wz ) O’ig;
ZPRS
J Hollow Q Z
g < =
- 4.5]1235 (9.25) | |4.5
N (0.18)- 27O ~](0.18)
&
N Detailed View of Installation
Units: mm (in)
(9.5) (221.5) (29) Approx. Mass: 22 kg (48.49 Ib)

(0.37) (8.72) (1.14)
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6.4 =-Series Dimensional Drawings

6.4.3 Digital Operator Dimensional Drawings

The following two models of Digital Operator are available.

JUSP-OP02A-1 (Hand-held)

63 (2.48)
- v 18,5 (0.73)

2445 50 (197)
(2-90.18)
MTG HOLES 7 ..(0.28
@

(7 ) '%"'ﬂ“

EEERE

C0)

(5.31)

DIGI
OPERATOR
SERVOPACK JUSP-OPQ2A

125 (4.92)

135

>
»

8)

(1000) (0:31)
(39.37)

Model:17JE-23090-02
Made by DAIICHI DENSHI /'

KOGYO K.K.
Unit: mm Jueg Approx. Mass: 0.18 kg (0.40 Ib)
JUSP-OP03A (Mounted)
15 54 (2.13)
(0.59)
) SERVOPACK
UP  MODE/SET
H:Iﬂlll[ @ O Unit: mm
o[i_—v_«j« bn Approx. Mass: 0.02 kg (0.041Ib)
[

6-149



Servo Selection and Data Sheets

6.5.1 Selecting Peripheral Devices

6.5 Selecting Peripheral Devices

This section shows how to select peripheral devices using flowcharts. Order lists for Servomotors,
SERVOPACKSs, Digital Operators, and peripheral devices are also included.

6.5.1 Selecting Peripheral Devices

Select the peripheral devices using the flowcharts on the subsequent pages.

The items below are not included in the flowcharts. Refer to 6.6 Specifications and Dimension-

al Drawings of Peripheral Devices.

® Encoder signal converter units

® Cables for connecting PC and SERVOPACK
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6.5 Selecting Peripheral Devices

B Flowchart for Peripheral Device Selection

< Start peripheral device selection. >

SGM and
What is motor model? SGMP model & Il\éksjéotrh(;ipﬁ(&_:)itly(/vi\?? No & @
(page 6 -154)
SGMG, l Yes
SGMS, and
SGMD model @ (page 6 -157)

) Enclosure IP67
What is motor

operation > @
environment?

(page 6 -164)

Enclosure IP65 or lower

With or without With brake
brake?

Without brake

Brake specification is

24 VDC
90 VDC or 24 VDC? ]

4
Brake power supply
must be prepared by
customer.

1) Select brake power supply.
(for 90 VDC brake)

100 VAC input /
200 VAC input

100 VAC input 200 VAC input

 J
LPDE-1HO1 LPSE-2HO1

1

to (@ (page 6-152)
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6.5.1 Selecting Peripheral Devices

(@)

!

2) Select encoder cable.

Connector only

Y
Select connector.

DE9411290

Loose wire

Incremental encoder
or absolute encoder?

Connector only or
connector with cable?

Loose wire, straight
plug, or L-shaped plug
on the encoder end?

Straight plug

Absolute encoder

(page 6 -153)

Incremental encoder

Connector with cable

L-shaped plug

Select one of the following
according to cable length.

(r=——&

Select one of the following
according to cable length.

=" (0

3m — J7SP-VEPO1-1 3m —®1 ;7SP.CBP0S-01 3m —® jZSP-CBPOL-01
(9.81t) (9.8ft) (9.8ft)

5m — j7SpP_VEP01-2 5m —®1 ;75p.CBP0S-02 5m —® j7SP-CBPOL-02
(16.4ft) (16.4ft) (16.4ft)

10m —® 7SP_VEP01-3 10m  —®1 ;78p.-CBPOS- 10m JZSP-CBPOL-03
(32.8ft) (32.8ft) JZSP-CBPOS 03 (32.8ft)

15m ——B j79p_VEPO1-4 15m ZSP-CBP0S-04 15m JZSP-CBPOL-04
(49.2ft) (49.2ft) JZSP-CBPOS-0 (49.2ft)
20m —® j7SP-VEP01-5 20m — y - 20m —®1 ,7SP.CBPOL-05
(65.61) (65.6ty) | ZSP-CBPOS-05 (65.61)

Select one of the following
according to cable length.

Lot

!

\
to (b) (page 6 -160)
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6.5 Selecting Peripheral Devices

Connector only

Absolute encoder

Connector only or

l

Select connector.

DE9411290

connector with cable?

Connector with cable

Loose wire, straight plug, or
L-shaped plug on the
encoder end?

Loose wire Straight plug L-shaped plug
Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.

(e (== Dﬂz::@

3m JZSP-VEP11-1 3m y y 3m —® JZSP-CBP1L-01
f’)?ﬁ8ﬂ)—> JZSP-VEP11-2 (S?ﬁSﬂ)—P jizzz::zz; (S?ﬁSﬂ)—P :szzP-zBPu-Zz
1m0 o JZSP-VEP11-3 1om o 1ZSP-CBP1S.03 1o D o JZSP-CBP1L-03
L P g (o2 1ZSP-CBP1S-04 (o2 JZSP-CBP1L-04
(49.2ft) (49.2ft) (49.2ft)

2(2215 o JZSP-VEP11-5 2(2215 o JZSP-CBP1S-05 2(2215 .6? JZSP-CBP1L-05

L !

to (b) (page 6 -160)
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6.5.1 Selecting Peripheral Devices

®
.

1) Select motor cables.

brake?

With connector

No brake/With

No brake

terminal/Cable only?

With connector and
amplifier terminal

and AMP

Cable only

With connector and AMP
terminal/Cable only?

With brake

With connector and
amplifier terminal

v Cable only

Select one of the following
according to cable length.

Select one of the following
according to cable length.

3m —®| DPY320827-1 3m —| DP9402221-1
(9.8ft) (9.8ft)
5m —®| DP9320827-2 5m —®| DP9402221-2
(16.4ft) (16.4f)
10m DP9320827-3 10m DP9402221-3
(32.8ft) (32.8ft)
15m  —®| DP9320827-4 15m DP9402221-4
(49.2ft) (49.2ft)
20m DP9320827-5 20m DP9402221-5
(65.6ft) (65.6ft)

Select one of the following
according to cable length.

3m —®| DPY320828-1
(9.8ft)
5m —®| DPY320828-2
(16.4ft)
10m DP9320828-3
(32.8ft)
15m DP9320828-4
(49.2ft)
0m DP9320828-5
(65.6ft)

Select one of the following
according to cable length.

3m —®| DP9402222-1
(9.8ft)
5m —®| DP9402222-2
(16.4ft)
10m DP9402222-3
(32.8ft)
15m DP9402222-4
(49.2ft)
0m DP9402222-5
(65.6ft)

Incremental
encoder/Absolute
encoder

Incremental

Absolute

Incremental
encoder/Absolute
encoder

Incremental

Absolute

Select connector kit.

Select connector kit.

.‘iT

| DP9420016-1 |

| DP9420016-3 |

Select connector Kkit.

Y &

Select connector kit.

| DP9420016-2 |

| DP9420016-4 |

. i

1)’ Select brake power supply.

100 VAC input /
200 VAC input

100 V input

200 V input

| LPDE-1Ho1 |

| LPSE-2HO1 |

(page 6 -155)
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6.5 Selecting Peripheral Devices

(@
!

2) Select encoder cable.

Incremental encoder
or absolute encoder?

Absolute encoder -~

(page 6 -156)
Incremental
encoder

fo " SERVOPACK Cabl
botr;necdor/ end without / al e
Oth €nds * connector only

Connector both SERVOPACK end Cable only
ends without connector
Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.
3m —® JZSP-CAP00-01 3m —1 ppg320086-1 3m "1 DP9400064-1
(9.8ft) (9.8ft) (9.8ft)
5m —® 7SP.CAP00-02 5m 1 ppg300086-2 5m ——1 DP9400064-2
(16.4ft) (16.4ft) (16.4ft)
10m  —# j7SP-CAP00-03 10m  —® ppg320086- 10m  —#1 pPpP9400064-3
(32.8ft) (32.8ft) 93200863 (32.8ft)
15m 1 ,7SP.CAP00-04 15m > DP9320086-4 15m ™! DP9400064-4
(49.2ft) (49.2ft) (49.2ft)
20m —® j7ZSP-CAP00-05 20m — ¥ 20m —#1 pPpP9400064-5
(65.6ft) (65.6%) | DP93200865 (65.6ft)

Did you select
connector in 1) ?

DP9420006-1

DP9420006-2

to (b) (page 6 -160)
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6.5.1 Selecting Peripheral Devices

ends

Connector
both ends

Connector both

connector

SERVOPACK
/ end without /

SERVOPACK end
‘ without connector

Absolute encoder

Cable
only

Cable only

Select one of the following
according to cable length.

tm=c——fff{ |

Select one of the following
according to cable length.

Select one of the following
according to cable length.

3m — X - 3m —s _ 3m — _
(0.8 JZSP-CAP10-01 (0.8 DP9320085-1 (0.8 DP8409123-1
m —| jZSP-CAP10-02 Sm —1 pP9320085-2 Sm =T Dpg409123-2
(16.4ft) (16.4ft) (16.4ft)
10m —*| j7SP-CAP10-03 10m DP9320085-3 10m DP8409123-3
(32.8ft) (32.8ft) (32.8ft)
16m —®| j7SP.CAP10-04 16m  — DpP9320085-4 16m  —® ppg409123-4
(49.2ft) (49.2ft) (49.2ft)
20m —®| JzZSP-CAP10-05 20m DP9320085-5 20m DP8409123-5
(65.6ft) (65.6ft) (65.6ft)
Y
Did you select
connector in 1) ?
No
Select connector kit.
4,
DP9420006-3
DP9420006-4
|
to (b) (page 6 -160)
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6.5 Selecting Peripheral Devices

1) Select motor cables.

No brake/With
brake?

No brake With brake

With connector and AMP
terminal/Cable only?

With connector and AMP
terminal/Cable only?

With connector and | Cable only With connector and Cable only
amplifier terminal amplifier terminal Y
Select one of the following Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length. according to cable length.
3m = DP9320081-1 3m = DP8409359-1 3m = DP9320083-1 3m = DP8409360-1
(9.8ft) (9.8ft) (9.8ft) (9.8ft)
5m = DP9320081-2 5m | DP8409359-2 5m = DP9320083-2 5m DP8409360-2
(16.4ft) (16.4ft) (16.4ft) (16.4ft)
10m DP9320081-3 10m DP8409359-3 10m DP9320083-3 Oom DP8409360-3
(32.8ft) (32.8ft) (32.8ft) (32.8ft)
15m = DP9320081-4 15m DP8409359-4 15m = DP9320083-4 15m | DP8409360-4
(49.2ft) (49.2ft) (49.2ft) (49.2ft)
20m DP9320081-5 20m DP8409359-5 20m DP9320083-5 0m DP8409360-5
(65.6ft) (65.6ft) (65.6ft) (65.6ft)

Incremental
encoder/Absolute
encoder

Incremental
encoder/Absolute
encoder

Incremental Absolute Incremental Absolute

Select connector kit. Select connector kit. Select connector kit. Select connector kit.

| DP94020006-1 | | DP94020006-3 | | DP94020006-2 | | DP94020006-4 |

» [] |
]

1)’ Select brake power supply.

100 VAC input /
200 VAC input

100 V input 200 V input
| LPDE-1HO1 | [ LPSE-2HO1 |
. v , 1 |

\
to (@)” (page 6 -158)
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6.5.1 Selecting Peripheral Devices

2) Select encoder cable.

Incremental encoder
or absolute encoder?

Absolute encoder

(page 6 -159)
Incremental
encoder

Connector SERVOPACK Cable
both end / end without / |
Oth ends = connector only

Connector both SERVOPACK end Cable only
ends without connector
Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.
3m —®1 jZSP-CAP00-01 3m DP9320086-1 3m —#1 DP9400064-1
(9.8ft) (9.8ft) (9.8ft)
5m —® j7SP-CAP00-02 5m —® ppg3o0086-2 5m —®1 ppg400064-2
(16.4ft) (16.4ft) (16.4ft)
10m —# ,7SpP.CAP00-03 10m  —— pp9320086-3 10m  —#1 ppg9a00064-3
(32.8ft) (32.8ft) (32.8ft)
15m "1 75P.CAP00-04 15m  ~—%1 pp9320086-4 18m  “—™1 DP9400064-4
(49.2ft) (49.2ft) (49.2ft)
20m —® 7SP-CAP00-05 20m X 20m  —*1 DPY400064-5
(65.6ft) (65.6ft) DP8320086-5 (65.6ft)

Did you select
connector in 1) ?

DP94020006-1

DP94020006-2

to (b) (page 6 -160)
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6.5 Selecting Peripheral Devices

ends

Connector
both ends

Connector both

SERVOPACK
/end without  /
connector

Absolute encoder

Cable
only

SERVOPACK end
¢ without connector

Cable only

Select one of the following
according to cable length.

S=——f{ |

3m —s X . 3m — _ 3m — _
0.8 JZSP-CAP10-01 0.8 DP9320085-1 0.8 DP8409123-1
Sm ——#| ,7SP.CAP10-02 Sm DP9320085-2 Sm ——#r ppg409123-2
(16.4ft) (16.4ft) (16.4ft)
10m —®| jZSP-CAP10-03 10m —®7 pP9320085-3 10m —®T ppPg409123-3
(32.8ft) (32.8ft) (32.8ft)
16m = j7SP.CAP10-04 16m  —7 pp9320085-4 15m  —®r ppPg409123-4
(49.2ft) (49.2ft) (49.2ft)
20m — ™| JZSP-CAP10-05 20m — ™ DP9320085-5 20m — ™7 DP8409123-5
(65.6ft) (65.6ft) (65.6ft)

Select one of the following
according to cable length.

I:-zsa:::t:c:é

Select one of the following
according to cable length.

Did you select
connector in 1) ?

No

Select connector kit.

DP94020006-3
DP94020006-4

\/
to (b)

(page 6 -160)
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6.5.1 Selecting Peripheral Devices

()

3) Select 1CN connector cable and

peripheral device with 1CN
connection.

Use manual pulse
generator?

Use other peripheral
devices?

No

Yes

A

Use manual pulse
generator?

PRET-2C3T/
100M

|

!

!

A

1CN connector kit

D

DP9420007

Connector-to-terminal
block conversion unit

0.5m

JUSP-TA36Z
(1.6
im JUSP-TA36Z-1
(3.3
¥
661 JUSP-TA36Z-2

Cable with 1CN connector
and no connector at the
other end

m g
(3.3 1) JZSP-VBI14-01

w7 JzsP-vBI4-02

3
@8> JZSP-VBI14-03

5m |
f16.4 ™| ZSP-VBI14-05

Manual pulse generator
connector cable with no
connector at the other end

im . N
@31 JZSP-VBX04-01

2m

©6f) | JZSP-VBX04-02

—
ft)

3m
©.81) JZSP-VBX04-03

JZSP-VBX04-05

5m
(16.4 ft)

to (c)
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6.5 Selecting Peripheral Devices

(©

l

4) Select 3CN connector cable
and peripheral device with
3CN connection.

Y
Yes
Use external position indicator?

No

4

4 Ves External position
indicator

Use referencing by serial

communications?

mﬁm RESE
No )

MCIF-L8
A A 4 A
3CN connector kit Connector kit for external | | Cable for external position
position indicator indicator
d D T ox 7
ik IR R —
5 p . 3 o JZSP-VBX10-01
JZSP-VBX10-02
JZSP-VBX10-03
DE9409459 JZSP-VBX12 JZSP-VBX10-05

to (d) (page 6-162)
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6.5.1 Selecting Peripheral Devices

(d)

l

5) Select 6CN connector cable
and peripheral device with
6CN connection.

For SGDB-[I[JAM only. Not provided for

Yes SGDB-[ICJAMA.
Use Digital Switch Unit?
A
No For SGDB-CTJAM only. \ | Use Digital Switch
X Not provided for Unit?
Yes SGDB-JCJAMA.
Use Contact Input Unit?
v
No )
Contact Input Unit (Connector MCIF-D86 | MCIF-D80
Y kit for Contact Input Unit end
Ves supplied.) MCIF-D66 | MCIF-D60
Use other peripheral MCIF-D44 MCIF-D40

devices?

No

MCIF-R86

B6CN connector kit, 6CN connector-terminal
block conversion unit, or 6CN cable
without connector at one end?

Connector kit for Digital Switch Unit or
cable for Digital Switch Unit?

B6CN connector kit or cable for
Digital Switch Unit?

A, v

v v v v A
6CN connector | | Connector-terminal | | Cable ‘At/ith G%N Connector kit Cable for Digital
i H connector ana no P . .
kit block conversion connetor at the other for Digital Switch Unit
unit end Switch Unit

of D
D U o m —p| A -
I I:I D [ °]| &5 JZSP-VBX24-01
0.5m im — - _ o 2m —p= jZSP-VBX24-02
(161 JUSP-TA50P 3.3 1) JZSP-CKI01-1 d p 661 JZS 10)
DE9411289 tm -~ ausp-Tasop-1 2m #=| JZsP-CKI01-2 am. <= JZSP-VBX24-03
2m 3m JZSP-CKI01-3 2 Sm &= j7SP-VBX24-05
am={ susp-Tasop-2 | |Bme [ Jzspvexez | | [om =

v

to(e) (page 6-163)
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6.5 Selecting Peripheral Devices

(e)

l

6) Select molded-case circuit
breaker (MCCB) and noise filter.

What is SERVOPACK
capacity?

0.5 kW 1.0t01.5kW | 2kW 3 kW 5 kW 6 kW 7.5 kW 11 kKW 15 KW
A Y A A A Y Y Y
Use circuit | |Use circuit Use circuit Use circuit Use circuit Use circuit Use circuit Use circuit Use circuit
breaker for | |breaker for breaker for breaker for breaker for breaker for breaker for breaker for breaker for
5 A power ||10 A power 12 A power | |18 A power 28 A power | |32 A power | |41 A power | (60 A power 80 A power
capacity. capacity. capacity. capacity. capacity. capacity. capacity. capacity. capacity.
Noise filter Noise filter Noise filter Noise filter Noise filter Noise filter Noise filter Noise filter Noise filter
LF-310 LF-315A LF-320 LF-330 LF-340 LF-350 LF-360 LF-380K FN258-
[tFaio] || | | [Fs20] | | [tFas0] || [LFas] || [LFas0] || [LF300] | | [TFaeox ]| | [Fiese]

7) Select magnetic contactor and
surge suppressor.

!

Magnetic contactor

HI-CJOJ

!

Surge Suppressor
2N
—

8) Select regenerative resistor unit.

What is SERVOPACK capacity?

; 3.0 kW or less

\

® This surge suppressor is for HI-CJ[1J above.

50t06.0 kW

y 7.510 15 kW

Not required

JUSP-RA04

JUSP-RA05

| <

\

( End peripheral device selection. )

6-163




Servo Selection and Data Sheets

6.5.1 Selecting Peripheral Devices
Operation environment requiring Enclosure IP67-based

@ The standard specification for SGMG, SGMS and
SGMD models is Enclosure IP67.
The shaft needs an oil seal. The motor and

encoder connectors must also be based on IP67.

Note: For G Series 1500 min-! models

(5.5 kW or more) and G Series
i 1000 min! models (4.4 kW or
B more), add a brake connector.

Encoder

With oil seal

Flexible
conduit
is used?

No

Any brake?
No

Y

Select plug, Back Select plug only.
Shell (straight or MS3106A20-29S (D190) v
L-shaped) and
cable clamp.
Flexible conduit Flexible conduit
is used? is used?
Yes
A Y
Select plug, Back Select plug Select plug Select plug, Back
Shell or End Bell, and according to the according to the Shell or End Bell, and
cable clamp according motor model. motor model. cable clamp according
to the motor model. to the motor model.
SGMG-55AC1A Cannot be selected Can be selected Can be selected Cannot be selected
-75AC0A
-1AACJA
-44AB Connectors forbrake _____ | Separately purchase Items for brake
-60AC]B are also required. plugs for brake. can be selected.
Only these five models
can be selected.

.

to (b) (page 6 -160)

Note: 1. Power cable and flexible conduit must be prepared by the customer.

2. The customer must purchase an appropriate encoder cable according to the encoder model
(incremental or absolute encoder) and an encoder connector kit (for the SERVOPACK end), and assemble them.
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6.5 Selecting Peripheral Devices

6.5.2 Order List

Order lists are given below for the Servomotors, SERVOPACKSs, Digital Operators, and pe-

ripheral devices which comprise the AC Servo Z-Series. These order lists are a convenient aid

to selecting peripheral devices.

B SGM[] Servomotor

Servomotor Model

Qty

€3\ |

Y€\ {4  {

seMm-JOIOO0000]

€3\

€3\

Y€\ { {

seMm -0

€3\

€3\ |

Y€\ (I

seMm-JOIOO0000]

€3\

B SGDB SERVOPACK

SGDB SERVOPACKSs have no cables or connectors. They must be purchased separately.

SERVOPACK Model

Qty

sGpB-L 11

sGpB-( 111000

sGDpB-[ 0]

sGDpB-[ 1]

sGpB-L 11

sGpB-L 1101010
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6.5.2 Order List

B Digital Operator

A Digital Operator is not included in SERVOPACKSs. It must be purchased separately.

Digital Operator Model Qty

JUSP-OP02A-1

JUSP-OPO3A

Bl Peripheral Devices

Order lists are given below for connectors, cables, and brake power supply units. They are dif-
ferent between SGMG/SGMS/SGMD and SGMP-15A Servomotors.

For SGM, SGMS, SGMD Servomotors

® Connectors
Main Circuit Connectors on Motor End (without Brake)
Each connector consists of a plug and a cable clamp.

(Purchase Separately)

Motor Model Connectors on Motor End Qty

Plug Cable Clamp Receptacle*

L-shaped Straight

SGMS- 10ALJA |MS3108B18-10S MS3106B18-10S MS3057-10A MS3102A18-10P
15ALIA

20ALJA

30ALJA |MS3108B22-22S MS3106B22-228 MS3057-12A MS3102A22-22P
40ALJA
S0ALIA
SGMG- 05A[LJA |MS3108B18-10S MS3106B18-10S MS3057-10A MS3102A18-10P
09ALJA
13AL1A
20ALJA | MS3108B22-22S MS3106B22-228 MS3057-12A MS3102A22-22P
30ALJA
44A0A
SSALCJA | MS3108B32-17S MS3106B32-17S MS3057-20A MS3102A32-17P
TSALIA
1AALIA
1EALJA

To be prepared by customer (cable)

* Connector on motor end already provided.
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Motor Model Connectors on Motor End Qty
Plug Cable Clamp Receptacle*
L-shaped Straight
SGMG- 03A[IB |MS3108B18-10S MS3106B18-10S MS3057-10A MS3102A18-10P
06ALIB
09ALIB
12AJB | MS3108B22-22S MS3106B22-22S MS3057-12A MS3102A22-22P
20A[1B
30A00B
44AJB |MS3108B32-17S MS3106B32-17S MS3057-20A MS3102A32-17P
60AL]B
SGMD- 22A[JA |MS3108B24-10S MS3106B24-10S MS3057-16A MS3102A24-10P
32A00A
40ALJA

To be prepared by customer (cable)
* Connector on motor end already provided.
Main Circuit Connectors on Motor End (with Brake)

Each connector consists of a plug and a cable clamp.

(Purchase Separately)
Motor Model Connectors on Motor End (with Brake) Qty
Plug Cable Clamp Receptacle*
L-shaped Straight
SGMS- 10ALJA |MS3108B20-15S MS3106B20-15S MS3057-12A MS3102A20-15P
15AL1A
20AJA

To be prepared by customer (cable)

* Connector on motor end already provided.
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Motor Model Connectors on Motor End (with Brake) Qty
Plug Cable Clamp Receptacle*
L-shaped Straight
SGMS- 30A[JA |MS3108B24-10S MS3106B24-10S MS3057-16A MS3102A24-10P
40ALJA
S50ALIA
SGMG- 05A[JA |MS3108B20-15S MS3106B20-15S MS3057-12A MS3102A20-15P
09ALJA
13AL0A
20AJA | MS3108B24-10S MS3106B24-10S MS3057-16A MS3102A24-10P
30A0JA
44A1A
S5AC0A  |MS3108B32-17S MS3106B32-17S MS3057-20A MS3102A32-17P
75A0A MS3108B10SL-3S MS3106A10SL-3S MS3057-4A MS3102A10SL-3P
1AALCJA
1EALJA
SGMG- 03A[IB |MS3108B20-15S MS3106B20-15S MS3057-12A MS3102A20-15P
06ALIB
09ALIB
12AJB | MS3108B24-10S MS3106B24-10S MS3057-16A MS3102A24-10P
20A[1B
30A00B
44AJB |MS3108B32-17S MS3106B32-17S MS3057-20A MS3102A32-17P
60ATB MS3108B10SL-3S MS3106A10SL-3S MS3057-4A MS3102A10SL-3P
SGMD- 22A[JA |MS3108B24-10S MS3106B24-10S MS3057-16A MS3102A24-10P
32A00A
40ALJA

To be prepared by customer (cable)

* Connector on motor end already provided.

Encoder Connectors on Motor End

Each connector consists of a plug and a cable clamp.

(Purchase Separately)
Connectors on Encoder End Qty
Plug Cable Clamp Receptacle*
L-shaped Straight
MS3108B20-29S MS3106B20-29S MS3057-12A MS3102A20-29P

To be prepared by customer (cable)
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* Connector on motor end already provided.
Encoder Connector Kit on SERVOPACK End (for 2CN)
This connector kit consists of a connector and a case.

(Purchase Separately)

Connector Kit Connector Kit Qty
on SERVOPACK
End Connector Case
Model Qty Model Qty
DE9406973 10120-3000VE* 1 10320-52A0-008* |1

* Manufactured by 3M
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Enclosure IP67 Main Circuit Connectors on Motor End (without Brake)

(Purchase Separately)
Motor Model Receptacle Plug End Bell: Manufactured | Cable Clamp | Manufac- Qty
by Japan Aviation turer
Electronics Industry,
Ltd.
Back Shell:

Manufactured by
Daiichi Denshi Kogyo

K.K.
Angle Straight
(L-shaped)
SGMS- 10ALJA |CE05-2A18- |MS3106A18- | CE-18BA-S | CE02-18BS- | CE3057-10A-* |Daiichi
15A]A | 10PD 10S (D190) S Denshi
Kogyo K.K.
20ALJA
30ALJA  |JLO4HV-2E22 |JLO4V-6A22- |JL04-22EBL |JL04-22EB | JL04-2022CK |Japan
-22PE-B 22SE (14) Aviation
40ALJA Electronics
Industry,
S0ALJA Ltd.

SGMG- 05ALJA |CE05-2A18- |MS3106A18- | CE-18BA-S | CE02-18BS- | CE3057-10A-* |Daiichi

09A A 10PD 10S (D190) S Denshi
Kogyo K.K.
13A00A
20AJA |JLO4HV-2E22 |JLO4V-6A22- |JL04-22EBL |JL04-22EB |JL04-2022CK | Japan
-22PE-B 22SE (14) Aviation
30ALIA Electronics
Industry,
44A]A Lid.
55AC0A | JLO4V-2E32- |JL04V-6A32- |- - - Daiichi
75AC]A 17PE-B 17SE Denshi
Kogyo K.K.
1AALCJA
1EALJA
N AN Y
Y Y ' * Select an appropriate model
Connector on Tobe selectedif ~ Not required if flexible conduit is used according to the lead wire di-
motor end al- flexible conduit ameter. Refer to IP67-based
ready provided is used Encoder Connectors on Mo-
tor End.

To be prepared by customer (cable)
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Motor Model Receptacle Plug End Bell: Manufactured | Cable Clamp | Manufac- Qty
by Japan Aviation turer
Electronics Industry,
Ltd.
Back Shell:

Manufactured by
Daiichi Denshi Kogyo

K.K.
Angle Straight
(L-shaped)
SGMG- 03A[B CE05-2A18- | MS3106A18- | CE-18BA-S | CE02-18BS- | CE3057-10A-* | Daiichi
10PD 10S (D190) S Denshi
06ALIB Kogyo K.K.

09A[B

12A0B JLO4HV-2E22 |JLO4V-6A22- |JL04-22EBL |JL04-22EB |JL04-2022CK |Japan
22PE-B 22SE (14) Aviation
20A[B Electronics

Industry,
30ALIB Ltd.

44A0B  |JLO4V-2E32- |JLO4V-6A32- |- - - Japan
17PE-B 17SE Aviation
Electronics
60ALIB Industry,
Ltd.

SGMD- 22A[JA  |JLO4V-2E24- |JL04-6A24- |JL04-24EBL |JL04-24E JLO04-2428CK  |Japan

10PE-B 10SE 17) Aviation
32AL0A Electronics
Industry,
40AJA Ltd.
N AN J
N Y N * Select an appropriate model
Connector on Tobe selectedif ~ Not required if flexible conduit is used according to the lead wire di-
motor end al- flexible conduit ameter. Refer to IP67-based
ready provided is used Encoder Connectors on Mo-
tor End.

To be prepared by customer (cable)
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Enclosure IP67 Main Circuit Connectors on Motor End (with Brake)

(Purchase Separately)
Motor Model Receptacle Plug End Bell: Manufactured | Cable Clamp | Manufac- Qty
by Japan Aviation turer
Electronics Industry,
Ltd.
Back Shell:

Manufactured by Daiichi
Denshi Kogyo K.K.

Angle Straight
(L-shaped)
SGMS- 10A[JA  |JLO4V-2E20- |JL04V-6A20- |JL04-20EBL |JL04-20EB  |JL04-2022CK |Japan
15PE-B 15SE (14) Aviation
15ALIA Electronics
Industry,
20A0JA Ltd.
30ALJA  [JLO4V-2E24- |JL04V-6A24- |JL04-24EBL |JL04-24EB  |JL04-2428CK |Japan
10PE-B 10SE 17 Aviation
40A0JA Electronics
Industry,
S50ALCJA Ltd.
SGMG- 05A[JA  |JLO4V-2E20- |JL04V-6A20- |JL04-20EBL |JL04-20EB  |JL04-2022CK |Japan
15PE-B 15SE (14) Aviation
09ACJA Electronics
Industry,
13ALJA Ltd.
20AJA  [JLO4V-2E24- |JL04V-6A24- |JL04-24EBL |JL04-24EB  |JL04-2428CK |Japan
10PE-B 10SE 17 Aviation
30ATJA Electronics
Industry,
44A1A Lid.
55AC0A  |JLO4V-2E32- |JL04V-6A32- |- - - Japan
75A0A 17PE-B 17SE Aviation
Electronics
1AA[JA | CE05-2A10S |MS3106A1 (1)S CE-10SLBA | CE05-10SLB | CE3057-4A-1* Industry,
{EACIA L-3PC L-3S(190)* -S* A-S* Lid.
N AN ]
Y Y N * Connectors for brake power
Connector on Tobe selectedif ~ Not required if flexible conduit is used supply
motor end al- flexible conduit

ready provided is used

To be prepared by customer (cable)
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Motor Model Receptacle Plug End Bell: Manufactured | Cable Clamp | Manufac- Qty
by Japan Aviation turer
Electronics Industry,
Ltd.
Back Shell:

Manufactured by Daiichi
Denshi Kogyo K.K.

Angle Straight
(L-shaped)
SGMG- 03A[IB JLO4V-2E20- |JL04V-6A20- |JL04-20EBL |JL04-20EB JLO04-2022CK  |Japan
15PE-B 15SE (14) Aviation
06ALTB Electronics
Industry,
09A[B Ltd.
12A0B JLO4V-2E24- | JL04V-6A24- |JL04-24EBL |JL04-24EB JL04-2428CK  |Japan
10PE-B 10SE 17 Aviation
20ALIB Electronics
Industry,
30AB Ltd.
44A[1B JLO4V-2E32- |JL04V-6A32- |- - - Japan
17PE-B 17SE Aviation
60ACJB | CE05-2A10S |MS3106A10S | CE-10SLBA | CE05-10SLB | CE3057-4A-1* ﬁgi‘;‘r’m
L-3PC L-3S(190)*! | -S* A-S* ¥
Ltd.
SGMD- 22A[]A JLO4V-2E24- | JL04V-6A24- |JL04-24EBL |JL04-24EB JL04-2428CK |Japan
10PE-B 10SE 17 Aviation
32AL1A Electronics
Industry,
40AJA Lid.
AN AN J
N Y N * Connectors for brake power
Connector on Tobe selectedif ~ Not required if flexible conduit is used supply
motor end al- flexible conduit

ready provided | is used

To be prepared by customer (cable)
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IP67-based Encoder Connectors on Motor End

(Purchase Separately)

Receptacle

Plug

End Bell: Manufactured by
Japan Aviation Electronics
Industry, Ltd.

Back Shell: Manufactured by
Daiichi Denshi Kogyo K.K.

Cable Clamp

Manufac-
turer

Qty

Angle Straight
(L-shaped)
97F3102E20-29 |MS3106A20-29 |CE-20BA-S CE02-20BS-S CE3057-12A-1* | Daiichi Denshi
P S(D190) Kogyo K.K.
H_/ N J
v * Select an appropriate model
Connector on To be selected if Not required if flexible conduit is used

motor end al-
ready provided

Note: Encoder connectors on the SERVOPACK end (2CN) are the same as the encoder connectors included in the connector kit

flexible conduit

is used

To be prepared by customer (cable)

for the SERVOPACK end (DE9406973).
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Cable clamp models classified according to lead wire diameter

Cable Clamp Model

Lead Wire Diameter Range

CE3057-10A-1

$10.5 to ¢p14.1

CE3057-10A-2

$@8.5 to $11.0

CE3057-10A-3

$5.5 to $9.7

CE3057-12A-1

$12.5 to ¢16.0

CE3057-12A-2 $9.5 to $13.0
CE3057-12A-3 $6.8 to $10.0
JL04-2022CK (14) $12.9 to $15.9
JL04-2428CK (17) ¢15 to ¢18

When flexible conduit is used:
Connector Model (Straight) Conduit Model Lead Wire Diameter Range
RCC-106RL-MS32F VF-06 (SR-06) Max. $20
RCC-108RL-MS32F VF-08 (SR-08) Max. $26
RCC-110RL-MS32F VF-10 (SR-10) Max. ¢35
RCC-112RL-MS32F VF-12 (SR-12) Max. $p40
RCC-116RL-MS32F VF-16 (SR-16) Max. $51

® Brake Power Supply
Customer must purchase a Brake Power Supply when using a Servomotor with brake.

(Purchase Separately)

Brake Power Supply Model Qty

LPSE-2H01 (for 200 VAC input)

LPDE-1HO01 (for 100 VAC input)
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® (Cables
Cables for Incremental Encoder (Cable with Loose Wire End on Encoder End)

Customer must purchase and attach connectors on encoder end and encoder connectors
on servomotor end.

(Purchase Separately)
Cable Model Qty
JZSP-VEPO1-1 3m (9.8 ft)
JZSP-VEP(1-2 5m (16.4 ft)
JZSP-VEP01-3 10m (32.8 ft)
JZSP-VEPO1-4 15m (49.2 fr)
JZSP-VEPO1-5 20m (65.6 ft)
L=
Cables with Straight Plug for Incremental Encoder
(Purchase Separately)
Cable Model Qty
JZSP-CBP0S-01 3m (9.8 ft)
JZSP-CBP0S-02 5m (16.4 ft)
JZSP-CBP0S-03 10m (32.8 ft)
JZSP-CBP0S-04 15m (49.2 ft)
JZSP-CBP0S-05 20m (65.6 ft)
==
Cables with L-shaped Plug for Incremental Encoder
(Purchase Separately)
Cable Model Qty
JZSP-CBPOL-01 3m (9.8 ft)
JZSP-CBP(OL-02 S5m (16.4 ft)
JZSP-CBPOL-03 10m (32.8 ft)
JZSP-CBP(OL-04 15m (49.2 ft)
JZSP-CBPOL-05 20m (65.6 ft)
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Co—=ct)

Cables with Loose Wire End on Encoder End for Absolute Encoder

Customer must purchase and attach connectors on encoder end and encoder connectors
on servomotor end.

(Purchase Separately)

Cable Model Qty
JZSP-VEP11-1 3m (9.8 ft)
JZSP-VEP11-2 5m (16.4 ft)
JZSP-VEP11-3 10m (32.8 ft)
JZSP-VEP11-4 15m (49.2 ft)
JZSP-VEP11-5 20m (65.6 ft)

==&

Cables with Straight Plug for Absolute Encoder

(Purchase Separately)
Cable Model Qty
JZSP-CBP1S-01 3m (9.8 ft)
JZSP-CBP1S-02 5m (16.4 ft)
JZSP-CBP1S-03 10m (32.8 ft)
JZSP-CBP1S-04 15m (49.2 ft)
JZSP-CBP1S-05 20m (65.6 ft)
| ==—=0
Cables with L-shaped Plug for Absolute Encoder
(Purchase Separately)
Cable Model Qty
JZSP-CBP1L-01 3m (9.8 ft)
JZSP-CBP1L-02 S5m (16.4 ft)
JZSP-CBP1L-03 10m (32.8 ft)
JZSP-CBP1L-04 15m (49.2 ft)
JZSP-CBP1L-05 20m (65.6 ft)
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A

Enclosure IP67-based Encoder Cables

IP67-based encoder cables are not supplied. Customers must purchase an encoder connec-
tor kit (2CN) on the SERVOPACK end, an IP67-based encoder connector on the servomo-
tor end, and cable materials, then assemble these items.

¢ Back-up Battery

(1 provided with SERVOPACK)

Battery Model

Qty

PMC ER6V for use with connector

* 1CN for I/O Signals

1CN Connector
(Purchase Separately)
Connector Model Qty
JZSP-VAIO9
oD
1 x 1CN Connector Only
1CN Connector-Terminal Block Conversion Unit
(Purchase Separately)
Conversion Unit Model Qty
JUSP-TA36Z
1CN Connector and Cable (0.5 m)
Cable with 1CN Connector and Loose Wire End
(Purchase Separately)
Cable Model Qty
JZSP-VBI14-01 1 m (3.3 fi)
JZSP-VBI14-02 2 m (6.6 ft)
JZSP-VBI14-03 3 m (9.8 ft)
JZSP-VBI14-05 5m (16.4 ft)
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1CN

Manual Pulse Generator Cable
(Branch connection, without connector on one end and with 1CN connector on SER-

VOPACK end.)
(Purchase Separately)
Cable Model Qty
JZSP-VBX04-01 1m (3.3 ft)
JZSP-VBX04-02 2 m (6.6 ft)
JZSP-VBX04-03 3m (9.8 ft)
JZSP-VBX04-05 5m (16.4 ft)
1CN for SERVOPACK
* 3CN for I/O Signals
3CN Connector
(Purchase Separately)
Connector Model Qty
DE9409459
3CN for SERVOPACK
External Position Indicator Cable
(Purchase Separately)
Cable Model Qty
JZSP-VBX10-01 1m (3.3 ft)
JZSP-VBX10-02 2 m (6.6 ft)
JZSP-VBX10-03 3m (9.8 ft)
JZSP-VBX10-05 5m (16.4 ft)
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SR AN
O
T —
O
-
3CN for SERVOPACK 1CN for External Position Indicator
Connector Kit for External Position Indicator
(Purchase Separately)
Connector Kit Model Qty
JZSP-VBX12
3CN for SERVOPACK
O
O
J
1CN for External Position Indicator
* 6CN for I/O Signals
6CN Connector
(Purchase Separately)
Connector Model Qty
DE9411289
o D)
1 x 6CN Connector Only
6CN Connector-Terminal Block Conversion Unit
(Purchase Separately)
Conversion Unit Model Qty

JUSP-TAS0P
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6CN Connector and Cable (0.5 m)

Cable with 6CN Connector and Loose Wire End

(Purchase Separately)
Cable Model Qty
JZSP-CKIO1-1 1m (3.3 ft)
JZSP-CKI01-2 2 m (6.6 ft)
JZSP-CKIO01-3 3m (9.8 fi)
6CN

Digital Switch Unit or Contact Input Unit Cable
(Branch connection, without connector on one end and with connector on Digital
Switch Unit or Contact Input Unit end, and 6CN connector on SERVOPACK end.)

(Purchase Separately)
Cable Model Qty
JZSP-VBX24-01 1 m (3.3 ft)
JZSP-VBX24-02 2 m (6.6 ft)
JZSP-VBX24-03 3m (9.8 ft)
JZSP-VBX24-05 5m (16.4 ft)
6CN for SERVOPACK

=

1CN for Digital Switch Unit or 3CN
for Contact Input Unit
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Connector Kit for Digital Switch Unit
(Purchase Separately)

Connector Kit Model Qty
JZSP-VBX22
—
L]
]
6CN for SERVOPACK 1CN for Digital Switch Unit

For SGM and SGMP Servomotors (Excluding SGMP-15A)

Cable for Servomotor without Brake, with Connector and Amplifier Terminal

(Purchase Separately)

Cable Model Qty
DP9320081-1 3 m (9.8 ft)
DP9320081-2 5m (16.4 ft)
DP9320081-3 10 m (32.8 ft)
DP9320081-4 15 m (49.2 ft)
DP9320081-5 20 m (65.6 ft)

Cables for Servomotor without Brake, Cable Material Only
Customer must purchase and attach the connector and amplifier terminal.

(Purchase Separately)

Cable Model Qty

DP8409359-1 3m (9.8 ft)

DP8409359-2 5m (16.4 ft)

DP8409359-3

10 m (32.8 ft)

DP8409359-4

15 m (49.2 ft)

DP8409359-5

20 m (65.6 ft)
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Cables for Servomotor with Brake, with Connector and Amplifier Terminal

(Purchase Separately)
Cable Model Qty
DP9320083-1 3 m (9.8 ft)
DP9320083-2 Sm (16.4 ft)
DP9320083-3 10 m (32.8 ft)
DP9320083-4 15 m (49.2 ft)

DP9320083-5

20 m (65.6 ft)

Cables for Servomotor with Brake, Cable Material Only

Customer must purchase and attach the connector and amplifier terminal.

(Purchase Separately)
Cable Model Qty
DP8409360-1 3 m (9.8 ft)
DP8409360-2 5 m (16.4 ft)
DP8409360-3 10 m (32.8 ft)
DP8409360-4 15 m (49.2 ft)
DP8409360-5 20 m (65.6 ft)
Connector Kit
(Purchase Separately)
Connector Kit Model Qty

DP9420006-1 (for incremental encoder, without brake)

DP9420006-2 (for incremental encoder, with brake)

DP9420006-3 (for absolute encoder, without brake)

DP9420006-4 (for absolute encoder, with brake)

® The following three items are supplied as a set.

1. Motor connector on motor end: Connector for motor with or without brake x 1
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2. Encoder connector on motor end: Connector for incremental or absolute encoder x 1
3. Encoder connector on SERVOPACK end: 2CN connector x 1

Connectors for SGMG, SGMS, and SGMD Servomotors are provided separately. Refer
to 6.6.3 Connector for models and other information.

Motor Connector on Motor End  Encoder Connector on Motor End Encoder Connector on
SERVOPACK End
<

Without Brake
For Incremental Encoder
For SGMP-15A Servomotors

® Servomotor Cables

Cables for Servomotor without Brake, with Connector and Amplifier Terminal

(Purchase Separately)
Cable Model Qty
DP9320827-1 3m (9.8 ft)
DP9320827-2 5m (16.4 ft)
DP9320827-3 10 m (32.8 ft)
DP9320827-4 15 m (49.2 ft)
DP9320827-5 20 m (65.6 ft)

Cables for Servomotor without Brake, Cable Material Only

Customer must purchase and attach the connector and amplifier terminal.

(Purchase Separately)
Cable Model Qty
DP9402221-1 3m (9.8 ft)
DP9402221-2 5m (16.4 ft)
DP9402221-3 10 m (32.8 ft)
DP9402221-4 15 m (49.2 ft)
DP9402221-5 20 m (65.6 ft)

O
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Cables for Servomotor with Brake, with Connector and Amplifier Terminal

(Purchase Separately)
Cable Model Qty
DP9320828-1 3m (9.8 ft)
DP9320828-2 S5m (16.4 ft)
DP9320828-3 10 m (32.8 ft)
DP9320828-4 15 m (49.2 ft)

DP9320828-5

20 m (65.6 ft)

Cables for Servomotor with Brake, Cable Material Only

Customer must purchase and attach the connector and amplifier terminals.

(Purchase Separately)
Cable Model Qty
DP9402222-1 3m (9.8 ft)
DP9402222-2 5m (16.4 ft)
DP9402222-3 10 m (32.8 ft)

DP9402222-4

15 m (49.2 ft)

DP9402222-5

20 m (65.6 ft)

For SGMP-15A Servomotors, purchase one of the following connectors.

® Connectors

(Purchase Separately)

Connector Kit Model

Qty

DP9420016-1 (for incremental encoder, no brake)

DP9420016-2 (for incremental encoder, with brake)

DP9420016-3 (for absolute encoder, no brake)

DP9420016-4 (for absolute encoder, with brake)

® The following three items are supplied as a set.

* Main circuit connector on motor end: Connector for motor with or without brake x 1
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¢ Encoder connector on motor end: Connector for incremental or absolute encoder x 1
¢ Encoder connector on SERVOPACK end: Connector 2CN x 1

Connectors for SGMG, SGMS, and SGMD Servomotors are provided separately. Refer
to 6.6.3 Connector for models and other information.

Main Circuit Connector on Encoder Connector on Motor End
Motor End

With Brake For Incremental Encoder

Encoder Connector on SERVOPACK End

For SGM and SGMP Servomotors
® Brake Power Supply

The customer must purchase a brake power supply when using a servomotor with brake.

(Purchase Separately)
Brake Power Supply Model Qty
LPSE-2HO1 (for 200 VAC input)
LPDE-1HO01 (for 100 VAC input)
® Encoder Cables
Cables for Incremental Encoder, with Connector on Both Ends
(Purchase Separately)
Cable Model Qty
JZSP-CAP00-01 3m (9.8 ft)
JZSP-CAP00-02 5m (16.4 ft)
JZSP-CAP00-03 10m (32.8 ft)
JZSP-CAP00-04 15m (49.2 ft)
JZSP-CAP00-05 20m (65.6 ft)

E%ss:x:z;:f@
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Cables for Incremental Encoder, SERVOPACK End without Connectors

Customer must purchase and attach connector on SERVOPACK end and connector Kkit.

(Purchase Separately)
Cable Model Qty
DP9320086-1 3m (9.8 ft)
DP9320086-2 S5m (16.4 ft)
DP9320086-3 10m (32.8 ft)
DP9320086-4 15m (49.2 ft)
DP9320086-5 20m (65.6 ft)

@:l:ﬁ:l:é

Cables for Incremental Encoder, Cable Only

Customer must purchase and attach connectors on both ends of cable and connector kit.

(Purchase Separately)
Cable Model Qty
B9400064-1 3m (9.8 ft)
B9400064-2 5m (16.4 ft)
B9400064-3 10m (32.8 ft)
B9400064-4 15m (49.2 ft)
B9400064-5 20m (65.6 ft)
Cables for Absolute Encoder, Connectors on Both Ends
(Purchase Separately)
Cable Model Qty
JZSP-CAP10-01 3m (9.8 ft)
JZSP-CAP10-02 S5m (16.4 ft)
JZSP-CAP10-03 10m (32.8 ft)
JZSP-CAP10-04 15m (49.2 ft)
JZSP-CAP10-05 20m (65.6 ft)

E-%za:t:at:c(@
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6.5.2 Order List

Cables for Absolute Encoder, SERVOPACK End without Connectors

Customer must purchase and attach connector on SERVOPACK end and connector kit.

(Purchase Separately)
Cable Model Qty
DP9320085-1 3m (9.8 ft)
DP9320085-2 5m (16.4 ft)
DP9320085-3 10m (32.8 ft)
DP9320085-4 15m (49.2 ft)

DP9320085-5

20m (65.6 ft)

Cables for Absolute Encoder, Cable Only

—

Customer must purchase and attach connectors on both ends of cable and connector kit.

(Purchase Separately)
Cable Model Qty
DP8409123-1 3m (9.8 ft)
DP8409123-2 5m (16.4 ft)
DP8409123-3 10m (32.8 ft)

DP8409123-4

15m (49.2 ft)

DP8409123-5

20m (65.6 ft)

Bl Other Peripheral Devices

Order lists are given below for noise filters, magnetic contactors, surge suppressors, regenera-

tive resistor units, and personal computer connecting cables.

® Noise Filter

(Purchase Separately)

Noise Filter Model

Qty

LF-310 (10A)

LF-315 (15A)

LF-320 (20A)

LF-330 (30A)
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Noise Filter Model Qty
LF-340 (40A)
LF-350 (50A)
LF-360 (60A)
LF-380K (80A)
FN258-100/35 (100A)
® Magnetic Contactor
(Purchase Separately)
Magnetic Contactor Model Qty
HI-157 (35A)
HI-18] (35A)
HI-20J (35A)
HI-25] (50A)
HI-35 (65A)
HI-50] (75A)
HI-65] (100A)
® Surge Suppressor
(Purchase Separately)
Surge Suppressor Model Qty
TU-25C240
TU-65C240
® Regenerative Resistor Unit
(Purchase Separately)
Regenerative Resistor Unit Model Qty
JUSP-RA04
JUSP-RAO5
® Personal Computer Connecting Cables
(Purchase Separately)
Cable Model Qty

DE9408565 (for PC/AT-compatible computers) |2m (6.6 ft)
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6.6.1 Cable Specifications and Peripheral Devices

6.6 Specifications and Dimensional Drawings of Peripheral
Devices

This section shows the specifications and dimensional drawings of the peripheral devices required
for the Z-Series servo system. The sequence of peripheral devices is given by the Flowchart for

Peripheral Device Selection in 6.5.1 Selecting Peripheral Devices.

6.6.1 Cable Specifications and Peripheral Devices

The cable sizes and peripheral devices for SGDB SERVOPACKSs are listed in the following
tables.

IMPORTANT erlng Precautions

Do not pass the power lines and signal lines through the same duct, or bundle them together. Power lines and
signal(lines[should[Be[Taid[3t[Teast[30[¢m[dpart.

Use twisted-pair cables and multi-core shielded twisted-pair cables for signal lines and e ncoder (PG) feedback
lines. Command input lines should be no more than 5 m, and PG feedback lines should be no more than 20 m

in length.

H Cable Sizes

The following table shows the cable size specifications.

Table 6.16 SERVOPACK Cable Sizes

External Terminal Example Cable Size (mm?2)
Name
02AM | 05AM | 10AM | 15 | 20 | 30AM | 50AM | 60AM | 75AM | 1A | 1E
AM | AM AM | AM
Online Main Cir- |L1,L2,L3 HIV 1.25 or HIV HIV 3.5 HIV HIV HIV 8 |HIV HIV 22
Terminal | cuit Power more 2.0or |or more 350r |55o0r |or 14 or or more
Input Ter- more more more more more
minal
Motor U, V,W HIV 1.25 or HIV 3.5 or more HIV HIV 8 |HIV 14 or more |HIV 22
Connection more 55o0r |or or more
Terminal more more
Control L1C, L3C HIV 1.25 or more
Power
Input
Terminal
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External Terminal Example Cable Size (mm?2)

Name
02AM | 05AM | 10AM | 15 | 20 | 30AM | 50AM | 60AM | 75AM | 1A | 1E
AM | AM AM |AM
Offline | Control I/O | 1CN, 6CN Shielded twisted-pair or twisted-pair cables
. onal
Terminal | Signa Tinned annealed copper twisted cable with core 0.12 mm? or greater.
Connector

Outside dimensions of finished cable: max. ¢16 (for 1CN and 6CN); max. ¢p11 (for 2CN)
PG Signal |2CN

Connector
Ground
Terminal @

Note: 1. Cable size selection conditions: Ambient temperature 40°C, 3 cables per bundle, and rated current flowing

HIV 2.0 or more

2. For the main circuit, use cables with a dielectric strength of 600 V or more.

3. Consider allowable current reduction ratio if cables are bundled in rigid PVC tube or metal ducts.

The types of cable are shown in the table below. Use it in combination with the tables.

Cable Type Conductor Allowable Temperature
Symbol Name ¢
PVC Normal vinyl cable -
v 600 V vinyl cable 60
HIV Temperature-resistant vinyl cable 75

Note: 1. For the main circuit, use cables with a dielectric strength of 600 V or higher.

2. Consider allowable current reduction ratio if cables are bundled in rigid PVC tube or
metal ducts.

3. Use temperature-resistant cable under high ambient or panel temperature where normal
vinyl cables rapidly deteriorate.
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6.6.1 Cable Specifications and Peripheral Devices

B Models and Capacities of Peripheral Devices

The models and capacities of peripheral devices compatible with SERVOPACK are shown in

the following table.

Table 6.17 Models and Capacities of Peripheral Devices

SERVOPACK Motor Model Motor MCCB or Main Power | Recommended Power
Model Selection Fuse Inrush Line Filter2 ON/OFF
SGDB- (Cn-2A) Capacity™! Current Switch

(peak value)
02AM SGM-02A 104 5A 28A LF310(10A) HI-15J(35A)
SGMP-02A 124
05AM SGMG-03ALIB 171 5A 28A LF310(10A)
SGM-04A 106
SGMP-04A 126
SGMG-05ALIA 142
10AM SGMG-06ALIB 172 8A LF315(15A)
SGM-08A 107
SGMP-08A 127
SGMG-09ALIA 143
SGMG-09ALIB 173
SGMG-10AJA 163
15AM SGMG-12A[L1B 174 10A
SGMG-13AJA 144
SGMP-15A 128
SGMS-15ALJA 164

* 1. Braking characteristics (at 25°C): 200% for 2 s or longer, 700% for 0.01 s or longer.

* 2. Yaskawa recommends noise filters manufactured by Tokin Corp and by Shaffner. Yaskawa Controls Co., Ltd. can supply these

noise filters.
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SERVOPACK | Motor Model Motor MCCB or Main Power | Recommended Power
Model Selection Fuse Inrush Line Filter*2 ON/OFF
SGDB- (Cn-2A) Capacity*! Current Switch

(peak value)
20AM SGMG-20ALJA | 145 12A 56A LF320(20A) HI-18J(35A)
SGMG-20AL1B 175
SGMS-20ALJA 165
30AM SGMD-22A[JA 155 18A 56A LF330(30A)
SGMG-30ALIA 146
SGMG-30ALIB 176
SGMG-30ALIA 166
50AM SGMD-32A[JA 156 28A 58A LF340(40A)
SGMG-44A[JA 147
SGMG-44A[1B 177
SGMS-40ALJA 167
SGMD-40AJA 157 HI-25J(50A)
SGMS-50AL]A 168
60AM SGMG-55ALIA 148 32A 93A LF350(50A)
SGMG-60ALIB 178

75AM SGMG-75ALJA 149 41A LF360(60A) HI-35J(65A)

1AAM SGMG-1AALJA 140 60A 116A LF380K(80A) HI-50J(75A)

1EAM SGMG-1EA[JA 150 S80A FN258-100/35 HI-65J(100A)
(100A) (made by
Schaffner)

* 1. Braking characteristics (at 25°C): 200% for 2 s or longer, 700% for 0.01 s or longer

* 2. Yaskawa recommends noise filters manufactured by Tokin Corp and by Shaffner. Yaskawa Controls Co., Ltd. can supply these

noise filters.
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6.6.2 Motor Cables

The appropriate cables for SERVOPACK connectors 1CN, 2CN, 3CN, and 6 CN are shown

in the table below.

Cable selection conditions: three cables per bundle at an ambient temperature of 40°C, with

the rated current flowing.

Table 6.18 Cables for Connectors 1CN and 2CN

Control I/O Signal 1CN | Cable Use twisted-pair cable or shielded twisted-
Connector and pair cable.
6CN
Applicable Wire Size | AWG24, 26, 28, 30
Finished Cable ©16.0 mm (@ 0.63 in.) MAX.
Dimensions
Serial 3CN |Cable Use shielded twisted-pair cable.
Communications
Connector Applicable Wire Size | AWG24, 26, 28, 30
Finished Cable ¢7.0 mm (¢0.28 in.) MAX.
Dimensions
PG Signal Connector |2CN |Cable Use Yaskawa cable.
Use shielded twisted-pair cable if Yaskawa
cable is not used.
Applicable Wire Size | Applicable wire sizes: AWG24, 26, 28, 30.
However, use AWG22 (0.32 mm?) for en-
coder power supply and FG line. Use
AWG26 (0.12 mm?) for other signal lines.
These connections permit wiring distances
up to 20 m (65.6 ft).
Finished Cable ©11.6 mm (@0.46 in.) MAX.
Dimensions

6.6.2 Motor Cables

Select an appropriate motor cable that meets the customer’s service conditions by referring to

the cable specifications described in 6.6.1 Cable Specifications and Peripheral Devices.
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6.6.3 Connector

Each connector consists of a plug, cable clamp, and back shell. The connectors to be used differ

according to the servomotor used.

This section describes connectors separately for the SGMG/SGMS/SGMD models, SGM/
SGMP models (excluding SGMP-15A), and SGMP-15A model.

B For the SGMG, SGMS, SGMD Models

Connectors are divided into the three types shown in the figure: one encoder connector at both
the motor and SERVOPACK ends of the cable and a motor connector at the motor end of the

cable. These connectors are common to both encoder types (incremental and absolute encod-

ers).
Encoder Connector Encoder Connector at Main Circuit (Power Line) Connector
at Motor End SERVOPACK End at Motor End of Cable
of Cable of Cable

To connect the motor at the SERVOPACK end of the cable, use the crimp terminals (to be
prepared by the customer).

The connector model to be used differs according to the following items:

® Straight plug or L-shaped plug

® Motor with or without brake
® Model and capacity of the servomotor
® Operating environment

Always order the connectors under the following conditions:

® Connectors for all cables (required regardless of whether the motor has brake or not)

® Connectors for encoder cables with a connector only on the SERVOPACK end of the cable
or for encoder cables without connector (required regardless of the encoder model (incre-
mental or absolute))

® Connectors for encoders (on the motor and SERVOPACK ends of the cable) when IP 67
specifications are used
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6.6.3 Connector

Encoder Cable Connectors

Encoder cable connectors are divided into the six models shown in the following table accord-

ing to the operating environment and the plug shape.

Table 6.19 Models of Encoder Cable Connector

Operating Environment Parts Straight Model L-shaped (Angle) Manufacturer
Model
Standard - Plug MS3106B20-29S MS3108B20-29S Daiichi Denshi Kogyo
Environment K.K.
Cable Clamp MS3057-12A-*
IP67-based Flexible Conduit Plug Only MS3106A20-29S -
Environment | Used (D190)
Flexible Conduit Plug Only MS3106A20-29S(D190)
Not Used
Back Shell CE02-20BS-S CE-20BA-S
Cable Clamp CE3057-12A-*

* Select an appropriate model according to the lead wire diameter.
® Examples of Connector Combination

The following examples show how to combine connectors manufactured by Daiichi Den-
shi Kogyo K.K.

LD
B - Wa—
Straight Plug MS3106A
‘ ‘@——‘

Non-waterproof Cable Clamp MS3057

Straight Plug MS3106B

[

L-shaped Plug MS3108B

Figure 6.6 For Standard Environment
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-

)

|...r-

L iy

Waterproof Plug MS (D190)

P,

Waterproof Straight Back
Shell CE02-XXBS-S

_%.__

N\ -

. -

L

Flexible Conduit

—1

Waterproof Cable Clamp CE3057

Waterproof Angle Back Shell CE-XXBA-S

Figure 6.7 For IP67-based Environment

Servomotor Cable Connectors

Servomotor cable connectors are grouped according to the environment in which the motor

is used, the presence or absence of a brake, and the model and capacity of the motor.

The crimp terminal on the SERVOPACK side should be supplied by the customer.

® Standard Environment

The following table shows the connectors for standard servomotors without brake.

Table 6.20 Connectors for Standard Servomotors without Brake

Motor Model

Connectors on Motor End

Receptacle

L-shaped Plug

Straight Plug

Cable Clamp

SGMS-

10ALJA
15ALIA
20ALJA

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

30ALIA
40ALJA
S0ALIA

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

SGMG-

0SALIA
09ALJA
13AL1A

MS3102A18-10P

MS3108B18-10S

MS3106B18-10S

MS3057-10A

20ALJA
30ALIA
44ALTA

MS3102A22-22P

MS3108B22-22S

MS3106B22-22S

MS3057-12A

S55AL0A
7SALIA
1AALIA
1EALJA

MS3102A32-17P

MS3108B32-17S

MS3106B32-17S

MS3057-20A

- J

~
Connector on motor
side already provided
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6.6.3 Connector

Motor Model Connectors on Motor End
Receptacle L-shaped Plug Straight Plug Cable Clamp

SGMG- 03A[JB MS3102A18-10P MS3108B18-10S MS3106B18-10S MS3057-10A

06A[ B

09A[ B

12A[ B MS3102A22-22P MS3108B22-22S MS3106B22-22S MS3057-12A

20A[JB

30A[IB

44A[B MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A

60A[ B
SGMD- 22A[ A MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A

32A]A

40AJA

- J
4
Connector on motor To be prepared by customer (cable)
side already provided
MS3106B Straight Plug Shell
Unit: mm (in)
Shell | Joint Screw Length of Overall Outside Cable Clamp Effective Maximum
Size A Joint Portion Length Diameter of Set Screw Screw Width
J+40.12 L or less Joint Nut Length Y or less
(4-0.0047) oQ tg 38 W or more
(-0.0150)

18 11/8-18UNEF  [18.26 (0.72)  |52.37 (2.06)  |34.13 (1.34) 1-20UNEF 9.53 (0.38) 42 (1.65)
20 11/4-18UNEF 1826 (0.72)  [55.57 (2.19)  |37.28 (1.47) 13/16-18UNEF |9.53 (0.38) 47 (1.85)
22 13/8-18UNEF 1826 (0.72)  |55.57 (2.19) | 40.48 (1.59) 13/16-18UNEF |9.53 (0.38) 50 (1.97)
24 11/2-18UNEF 1826 (0.72)  |58.72(2.31)  |43.63(1.72) 17/16-18UNEF |9.53 (0.38) 53 (2.09)
32 2-18UNS 1826 (0.72)  |61.92(2.44) |56.33 (2.28) 13/4-18UNS  |11.13 (0.44) |66 (2.60)
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MS3108B L-Plug Shell

Unit: mm (in)

Shell | Joint Screw | Length of Overall Outside R+0.5 U+0.5 | Cable Clamp | Effective
Size A Joint Length Diameter of (0.02) (0.02) Set Screw Screw
Portion L or less Joint Nut \" Length
J10.12 oa*? W or more
-0.38
(+0.0047) (20.0150)
10SL
18 11/8-18UNEF | 18.26 (0.72) |68.27 (2.69) |34.13 (1.34) |20.5(0.81) |30.2 (1.19) | 1-20UNEF 9.53 (0.38)
20 11/4-18UNEF | 18.26 (0.72) |76.98 (3.03) |37.28 (1.45) |22.5(0.89) |33.3 (1.31) |13/16-18UNEF |9.53 (0.38)
22 13/8-18UNEF | 18.26 (0.72) |76.98 (3.03) |40.48 (1.59) |24.1(0.95) |33.3 (1.31) |13/16-18UNEF |9.53 (0.38)
24 11/2-18UNEF  |18.26 (0.72) |86.51 (3.41) |43.63 (1.72) |25.6 (1.01) |36.5 (1.44) |17/16-18UNEF |9.53 (0.38)
32 2-18UNS 18.26 (0.72) |95.25(3.75) |56.33(2.22) |32.8(1.29) |44.4 (1.75) |13/4-18UNS  [11.13 (0.44)
MS3106A Straight Plug Shell
Unit: mm (in)
Shell | Joint Screw Length of Overall Outside PN +0.5 Cable Clamp Effective
Size A Joint Portion Length Diameter of (+£0.0197) Set Screw Screw
J10.12 L+1.5 Joint Nut Vv Length
(1£0.0047) (£0.00591) gQ +g 28 W or more
(-0.0150)
10SL | 5/8-24UNEF 13.49 (0.53) 34.9 (1.37) 22.22 (0.87) 19.12 (0.75)  |5/8-24UNEF 9.53(0.38)
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6.6.3 Connector

MS3057-XXA Cable Clamp (with Rubber Bushing)

A

16 #E (Inside Diameter of Bushing)
(0.06)

\ i (@) /;JJEM E ¢D (Inside Diameter of Cable Clamp)
: —
\ L))
. v 4 nu] b
F  (Movable Range)
Unit: mm (in)

Part Shell Overall Outside | Cable | oD oE F G+0.7 Set Screw Attached
Number Size Length Diameter | Clamp (£0.03) \Y Bushing

of A+0.7 | ¢B+0.7 c
Conn | (4-0.0276) | (4-0.0276)
ector

MS3057-4A  |10SL, |20.6 (0.81) |20.6(0.81) (103 |79 |56 |16 [222 5/8-24UNEF | AN3420-4
128 0.41)  [(0.31) |(0.22) |(0.06) |(0.87)

MS3057-10A |18 23.8(0.94) [30.1(1.19) [103  |159 |143 |32 |[317 1-20UNEF AN3420-10
0.41) |(0.63) |(0.56) |(0.13) | (1.25)

MS3057-12A [20,22 |23.8(0.94) [35.0(1.38) [103  [19.0 [159 |40 [373 13/16-18UNEF | AN3420-12
0.41) |(0.75) |(0.63) |(0.16) | (1.49)

MS3057-16A |24,28 |26.2(1.03) |42.1(1.66) |103  |23.8 |159 |48 |429 17/16-18UNEF | AN3420-12
(0.41) |(0.94) |(0.63) |(0.19) | (1.69) AN3420-16
19.1
(0.75)

MS3057-20A |32 278(1.09) |51.6(2.03) [11.9  [31.7 [191 |63 |516 13/4-18UNS | AN3420-16
0.47)  [(1.25) |(0.75) |(0.25) | (2.03) AN3420-20
238
(0.94)
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The following table shows the connectors for standard servomotors with brake.

Table 6.21 Connectors for Standard Servomotors with Brakes

Motor Model Connectors on Motor Side
Receptacle L-shaped Plug Straight Plug Cable Clamp
SGMS- 10ALJA MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
15ALA
20ALJA
30ALIA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
40ALJA
50ALIA
SGMG- 05ALJA MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
09ALJA
13ALIA
20ALJA MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
30ALIA
44ALJA
55AL0A MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
75SALIA MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A
1AALIA
1EALIA
SGMG- 03ALIB MS3102A20-15P MS3108B20-15S MS3106B20-15S MS3057-12A
06ALIB
09ALIB
12AL1B MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
20ALIB
30ALIB
44AL1B MS3102A32-17P MS3108B32-17S MS3106B32-17S MS3057-20A
60AIB MS3102A10SL-3P MS3108B10SL-3S MS3106A10SL-3S MS3057-4A
SGMD-  22A[]A MS3102A24-10P MS3108B24-10S MS3106B24-10S MS3057-16A
32ALIA
40ALJA

%

Connector on motor
side already provided

To be prepared by customer (cable)

Note: In the cells containing two rows, the upper row connector model is for the motor and the lower row connector model is for
the brake.
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6.6.3 Connector

® [P67-based Environment

The following table shows the connectors for IP67-based servomotors without brake.

Table 6.22 Connectors for IP67-based Servomotors without Brakes

* 1. The SGMG-55ALIA, -75AJA, -1AALJA, -1EA[JA, -44A[B, and -60A[JB motors do not contain End Bell (manufactured

Connector on motor
side already provided

To be prepared by customer (cable)

by Japan Aviation Electronics Industry, Ltd.). For these motors, use flexible conduit instead.
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Motor Model Receptacle Plug End Bell: Manufactured by | Cable Clamp |Manufacturer
Japan Aviation Electronics
Industry, Ltd.
Back Shell: Manufactured
by Daiichi Denshi Kogyo
K.K.
Angle Straight
(L-shaped)
M|SGMS-  10A[JA |CE05-2A18-1 |MS3106A18-1 |CE-18BA-S CE02-18BS-S | CE3057-10A-* Daiichi Denshi
0 15ACJA |0PD 0S(D190) Kogyo K.K
t 20ACJA
0
r 30AJA |JLO4HV-2E22 |JL04V-6A22-2 |JL04-22EBL  |JL04-22EB JL04-2022CK Japan Aviation
s 40ALJA |-22PE-B 2SE (14) Electronics In-
50ALJA dustry, Ltd.
SGMG- 05AJA |CE05-2A18-1 |[MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A-* Daiichi Denshi
09A[JA |0PD 0S(D190) Kogyo K.K
13ALA
20A0A | JLO4HV-2E22 |JL04V-6A22-2 |JLO4-22EBL  |JL04-22EB JL04-2022CK Japan Aviation
30ALJA |-22PE-B 2SE (14) Electronics In-
44A0A dustry, Ltd.
55AC0A | JLO4V-2E32- |JL04V-6A32-1 | *1 *1 *1 Japan Aviation
75ALJA |17PE-B 7SE Electronics In-
1AALJA dustry, Ltd.
1EALJA
SGMG- 03A[JB |CE05-2A18-1 |[MS3106A18-1 | CE-18BA-S CE02-18BS-S | CE3057-10A-* Daiichi Denshi
06A[IB |0PD 0S(D190) Kogyo K.K
09A[B
12AC0B | JLO4HV-2E22 |JL04V-6A22-2 |JL04-22EBL | JL04-22EB JL04-2022CK Japan Aviation
20ALIB |-22PE-B 2SE (14) Electronics In-
30ALIB dustry, Ltd.
44A0B | JLO4V-2E32- |JL04V-6A32-1 | *1 *1 *1 Japan Aviation
60AB |17PE-B 7SE Electronics In-
dustry, Ltd.
SGMD-  22A[JA |JL04V-2E24- |JL04-6A24- JL04-24EBL | JL04-24EB JL04-2428CK Japan Aviation
32ALJA | 10PE-B 10SE 17) Electronics In-
40ALJA dustry, Ltd.
N J
Y
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Note: 1. To ensure compliance with IP67, always use correct combinations of receptacles and plugs.
2. Select an appropriate cable clamp model (mark *) according to the lead wire diameter.

3. When flexible conduit is used, select plug only.
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6.6.3 Connector

The following table shows the connectors for IP67-based servomotors with brake.

Table 6.23 Connectors for IP67-based Servomotors with Brakes

Motor Model Receptacle Plug End Bell: Manufactured by | Cable Clamp | Manufacturer
Japan Aviation Electronics
Industry, Ltd.
Back Shell: Manufactured by
Daiichi Denshi Kogyo K.K.
Angle Straight
(L-shaped)
M|SGMS- 10A[JA |JL04V-2E20-1 |JL04V-6A20-1 |JL04-20EBL JL04-20EB JL04-2022CK | Japan Aviation
0 15ACJA |5PE-B 5SE (14) Electronics In-
t 20ALJA dustry, Ltd.
0
r 30ALJA |JLO4V-2E24-1 |JL04V-6A24-1 |JLO4-24EBL JL04-24EB JL04-2428CK | Japan Aviation
S 40A[JA |OPE-B OSE a7 Electronics In-
S0ALIA dustry, Ltd.
SGMG- 05A[JA |JL04-2E20-15 |JL04V-6A20-1 |JL04-20EBL JL04-20EB JL04-2022CK | Japan Aviation
09A[JA |PE-B 5SE (14) Electronics In-
13A]A dustry, Ltd.
20AJA |JLO4V-2E24-1 |JL04V-6A24-1 |JL04-24EBL JL04-24EB JL04-2428CK | Japan Aviation
30A[JA |OPE-B OSE a7 Electronics In-
44AA dustry, Ltd.
SSALJA | JLO4V-2E32-1 |JL0O4V-6A32-1 |*2 *2 *2 Japan Aviation
75ALJA |7PE-B 7SE Electronics In-
1AA[JA | CE05-2A10SL | MS3106A10S | CE-10SLBA-S |CE-10SLBS-S CE3057-4A-1 | dustry, Ltd.
1EA[JA |-3PC L-3S(D190)*1 |*1 *1 *1 Daiichi Denshi
Kogyo K.K.
SGMG- 03A[IB |JL04V-2E20-1 |JL04V-6A20-1 |JL04-20EB JL04-20EB JL04-2022CK | Japan Aviation
06A[ 1B |5PE-B 5SE (14) Electronics In-
09A[ B dustry, Ltd.
12A1B | JLO4V-2E24-1 |JL04V-6A24-1 |JL04-24EBL JL04-24EB JL04-2428CK | Japan Aviation
20A[JB |OPE-B OSE a7 Electronics In-
30A[B dustry, Ltd.
44ALIB | JLO4V-2E32-1 |JLO4V-6A32-1 |*2 *2 *2 Japan Aviation
7PE-B 7SE Electronics In-
60ALIB |CEO05-2A10SL | MS3106A10S |CE-10SLBA-S |CE05-10SLBS-S | CE3057-4A-1 | dustry, Ltd.
-3PC L-3S(D190)*1 | *1 *1 *1 Daiichi Denshi
Kogyo K.K.

N J

Y

Connector on motor
side already provided

To be prepared by customer (cable)

* 1. Holding brakes are applicable to both L-shaped and straight types (manufactured by Daiichi Denshi Kogyo K.K.).

*2. The SGMG-55ALIA, -75AJA, -1AALJA, -1EA[JA, -44A[]B, and -60A[JB motors do not contain End Bell (manufactured
by Japan Aviation Electronics Industry, Ltd.). For these motors, use flexible conduit instead.
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Motor Model Receptacle Plug End Bell: Manufactured by | Cable Clamp | Manufacturer
Japan Aviation Electronics
Industry, Ltd.

Back Shell: Manufactured
by Daiichi Denshi Kogyo

K.K.
Angle Straight
(L-shaped)

M|SGMD-  22A[JA |JL0O4V-2E24-1 |JL04V-6A24-1 |JL04-24EBL JLO4-24EB JL04-2428CK | Japan Aviation
0 32A[JA |OPE-B OSE 17 Electronics In-
t 40AJA dustry, Ltd.

0

r

s

N J
Y
Connector on motor To be prepared by customer (cable)

side already provided

* 1. Holding brakes are applicable to both L-shaped and straight types (manufactured by Daiichi Denshi Kogyo K.K.).

*2. The SGMG-55ALIA, -75ALJA, -1AA[JA, -1EA[JA, -44A[]B, and -60A[JB motors do not contain End Bell (manufactured
by Japan Aviation Electronics Industry, Ltd.). For these motors, use flexible conduit instead.

Note: 1. To ensure compliance with IP67, always use correct combinations of receptacles and plugs.
2. When flexible conduit is used, select plug only.

MS(D190) Series: Plug for Conduit
MS3106A20-29S (D190)

Gasket J A
/
v
=
O o
h:S é 8.
UL Z
e
p] LE]
H or less I_ C
™
Unit: mm (in)
Shell A g+0 c1o05 D EL03 +0.05 JTo.12
: -0.38 (420.0118) (+0.0020) | (+0.0047)
Size (~0.0150) (£0.0197) G 025
(-0.0098)

10SL  |5/8-24UNEF-2B (2222 (0.87) |23.3(0.92) |9/16-24UNEF-2A | 7.5 (0.30) 12.5(0.49)  |13.49 (0.53)

20 11/4-18UNEF-2B |37.28 (1.47) |34.11 (1.34) |11/18-18UNEF-2A [12.16 (0.48) |26.8 (1.06) 18.26 (0.72)

Made by Daiichi Denshi Kogyo K.K.

6 -205



Servo Selection and Data Sheets

6.6.3 Connector

CE02-XXBS-S
Straight Back Shell (for MS(D190))

L

B
Screw’
8 -
O-Ring
D (Portion Clamped by Wrench)
I 1
7.85 (0.31) or more
(Effective Screw Length)
Unit: mm (in)
Shell Part L A B C D \" w
Size Number
18 CE02-18BS-S |31 (1.22) |30.5 10.5 16.3 26.7 1-20UNEF-2B 1-20UNEF-2A
(1.20) (0.41) (0.64) (1.05)
20 CE02-20BS-S [35(1.38) [35(1.38) |[10.9 17.8 31.6 11/8-18UNEF-2B | 13/16-18UNEF-2A
(0.41) (0.70) (1.24)
Made by Daiichi Denshi Kogyo K.K.
CE-XXBA-S (XXX)
Angle Back Shell (for MS(D190))
L1 orless
L2 or less
(¢E3)
|
- R S
3T e M [&]
) | =
o N
=] X
5 N
H
Screw V/
Unit: mm (in)
Part Shell | Joint Screw | Overall Overall Outside R \' (S) | Cable Clamp | Effective
Number Size A Length Length of | Diameter of Set Screw Screw
L1 Angle Body Coupling \' Length
L2 C w
CE-10SLBA-S |10SL |9/16-24UNEEF- |30.6 22.5 (0.89) 21.7(0.85) |79 21 (28.9) |5/8-24UNEF- | 7.5 (0.30)
2B (1.20) (0.31) [(0.83) |(1.14) |2A
CE-18BA-S 18 1-20UNEF-2B |44.6 34 (1.34) 32.4 (1.28) 13.2 30.2 (43.4) | 1-20UNEF-2A |7.5(0.30)
(1.76) 0.52) |(1.19) |(1.71)
CE-20BA-S 20 11/18UNEF-2 |50.5 39.6 (1.56) 36 (1.42) 15 333 [(483) |13/16-UNEF- |7.5(0.30)
B (1.99) 0.59) |(1.31) |(1.90) |2A

Made by Daiichi Denshi Kogyo K.K.
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CE3057-XXA (for MS(D190))
Waterproof Cable Clamp (with Rubber Bushing)

D)
Ax07
(0.028)
c P~
w.
16 S
s
Screw V\ %
3 3
= \\\) ]
N~
b w - B i #E (Internal Diameter of Cable
0 ! Clamp)
o) — H (Movable Range on One Side)
) 2/
(Inside
Diameter of Bushing)
Unit: mm (in)
Part Shell | Overall | Outside | Effective | (D) E F G H Set Attached | Cable Size
Number | Size | Length | Diameter | Screw Screw | Bushing (for
A B Length \' reference)
C
CE3057- |[10SL |20.6 20.6 (0.81) |10.3(0.41) (41.3 7.9 5.6 222 1.6 5/8-24UN | CE3420-4 |¢3.6 (0.14) to
4A-1 (0.81) (1.63) |(0.31) [(0.22) |(0.87) |(0.06) |EF-2B -1 $5.6 (0.22)
CE3057- |18 23.8 30.1(1.19) |10.3(0.41) |41.3 15.9 14.1 31.7 3.2 1-20UNEF | CE3420- $10.5 (0.41)
10A-1 (0.94) (1.63) [(0.63) [(0.56) |(1.25) [(0.13) |-2B 10-1 to ¢p14.1
(0.56)
CE3057- 11.6 CE3420- | 8.5 (0.25) to
10A-2 (0.46) 10-2 $11 (0.43)
CE3057- 8.7 CE3420- | ¢5.5(0.22) to
10A-3 (0.34) 10-3 $9.7 (0.38)
CE3057- |20 23.8 35(1.38)  |103(0.41) [413 |19 16 373 |4 13/16-18U | CE3420- | $12.5 (0.49)
12A-1 22 (0.94) (1.63) |(0.75) |(0.63) |(1.47) |(0.16) |NEF-2B |12-1 to ¢16 (0.63)
CE3057- 13 CE3420- | 49.5(0.37) to
12A-2 (0.51) 122 $13 (0.51)
CE3057- 10 CE3420- | ¢5.5(0.22) to
12A-3 (0.38) 12-3 $9.7 (0.38)
CE3057- |24 26.2 42.1(1.66) |10.3(0.41) |41.3 23.8 19.1 429 4.8 17/16-18U | CE3420- $15 (0.59) to
16A-1 28 (1.03) (1.63) |(0.94) |(0.75) |(1.69) |(0.19) |NEF-2B |16-1 $19.1 (0.75)
CE3057- 15.5 CE3420- | $13(0.51) to
16A-2 (0.61) 16-2 $15.5 (0.61)

Made by Daiichi Denshi Kogyo K.K.
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6.6.3 Connector

Plug: JLO4-6A

L M

Positioning Key Screw V

<
b

Conduit
(Conduit Mounting Dimensions)

Unit: mm (in)

Shell | No. of | Parts Name Joint Screw L+o4 | pmto8 | NTO2 | QFo0.8 Screw V w
Size | Cores (0.0157) | (0.0315) | (0.0079) | (0.0315) (max)
22 4 JL04-6A22-22S | 13/8-18UNEF-2B |31.5 7.6 29.6 40.5 11/4-18UNEF-2A |8
124) |(030) |(1.17) |(1.59) (031)
24 7 JL04-6A24-10S |11/2-18UNEF-2B |35 5.9 32.8 437 13/8-18UNEF-2A |10
138) [(023) |129) |@1.72) (0.39)

Made by Japan Aviation Electronics Industry, Ltd.

Plug: JLO4V-6A

Screw V
v
< m
b b
L
G
Unit: mm (in)
Shell Screw V DA OB L E (max) G
Size
20 11/8-18UNEF-2A  [37.340.8 2740.2 31.54+04 8(0.32) |-
(1.474:0.0315) (1.0640.0079) (1.2440.0157)
32 17/8-16UN-2A 56.310.8 45.440.2 35.840.4 10(0.39) |-
(22.24:0.0315) (1.7940.0079) (1.414:0.0157)

Made by Japan Aviation Electronics Industry, Ltd.
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End Bell (Straight): JLO4-[1[JEB

L

—v-liq—
y
3 HE 2
e i Screw V
Plug End Bell
Unit: mm (in)
Shell Screw V oA oB L E (min)
Size
20 13/16-18UNEF-2A |37.340.8 30.05+0.2 67.940.8 8(032)
(1.47-£0.0315) (1.184-0.0079) (2.674-0.0315)
22 13/16-18UNEF-2A |40.5+0.8 30.0510.2 67.6310.8 8 (0.32)
(1.59)(0.0315) (1.18)(0.0079) (2.664-0.0315)
24 17/16-18UNEF-2A | 43.740.8 36.440.2 711£0.8 8(0.32)
(1.724-0.0315) (1.4340.0079) (2.804-0.0315)
Made by Japan Aviation Electronics Industry, Ltd.
End Bell (L-shaped): JLO4-[JJEBL
Plug End Bell
O _\.’E A N
=15
s i
Screw V
B
c - I
-|
Unit: mm (in)
Shell Screw V oA B Cc D E
Size
20 13/16-18UNEF-2A  |37.3£0.8 60.510.8 74.240.8 3240.8 10£0.5
(1.474:0.0315)  |(2.384-0.0315) | (2.9240.0315)  [(1.264£0.0315) | (0.394-0.0197)
22 13/16-18UNEF-2A  |40.5+0.8 60.2310.8 73.934-0.8 3240.8 10£0.5
(1.594£0.0315)  [(2.3740.0315)  [(2.9140.0315)  [(1.2640.0315) | (0.3940.0197)
24 17/16-18UNEF-2A  |43.740.8 65+0.8 82+0.8 38+0.8 1040.5
(1.724:0.0315)  |(2.564-0.0315) | (3.23£0.0315)  [(1.5040.0315) | (0.394-0.0197)
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6.6.3 Connector

Cable Clamp: JLO4-[JCK(>k>k)

c

e +

£ |

Screw W g i —; i
F (Clamped Range)
Unit: mm (in)

Parts A+08 | pto8 | c+08 | p+08 | gE+08 F Screw W Cable Size

Name/Size (+0.0315) | (1£0.0315) | (1£0.0315) | (1£0.0315) | (10.0315)
JL04-2022CK(14) |37.3 34.9 24.3 53.8 15.9 4 (0.16) 13/16-1S8UNEF-2B | @12.9 (0.51) to
(1.47)  |(137)  |096)  |(2.11) (0.63) 215.9 (0.63)
JL04-2428CK(17) |42.9 42.1 26.2 56.2 18 (0.71) |4.8(0.19) |17/16-18UNEF-2B | @15 (0.59) to

429) [(1.66) [(1.03) |@21) 218 (0.71)
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For the SGM and SGMP Models

Connector kit comprises three connectors as shown in the diagram below: one encoder connec-
tor at both the motor and SERVOPACK ends of the cable and a motor connector for the motor

end of the cable.

Encoder Connector for Motor End of Cable Encoder Connector for SERVOPACK End of Cable

Four models of connector kit are available according to the following criteria:

® Incremental encoder or absolute encoder
® Motor with or without a brake
A connector kit is required in the following cases:

® [f motor cable only is purchased (whether or not motor has a brake).

® If the encoder cable with a motor connector only and SERVOPACK end without connector,
or encoder cable only is purchased (for either incremental or absolute encoder).

Encoder Cable Connectors

Select one of the following two types of encoder cable connector.

® For Incremental Encoders

14 (0.55
237 (0.93)
ﬂ'—|

@ U la T .r"
s riHC@ —
= @8

' 4414I e

¥ S (016)

Cap: 172161-1
Socket: 170365-1
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6.6.3 Connector

® For Absolute Encoders

22.4 (0.88) 23.7 (0.93)

N e I

RS :I[] .
g %[E@ BE l

ey |
Lti?.(o.17) ﬂJ

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

Motor Cable Connectors (Excluding SGMP-15A)

Select one of the following two types for motor cable connector.

® Motors Without Brakes

9.8 (0.39)

23.7 (0.93)

9.8(0.39)

11.8(0.46)

Cap: 172159-1
Socket: 170362-1 or 170366-1

® Motor With Brake

14 (0.55)

237 (0.93)
TPt
¢ F@dem e
5 PR ] | ¢
N r— l_42 =
017 =2 =

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

B For the SGMP-15A Model Only

The connector shape differs between motors with brakes.

® Motors without Brakes

g ]
= 0
S L1
| D':
274
15.7 (0.62 (1.08) Cap: 350780-1

Socket: 350536-6 or 350550-6
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® Motors with Brakes

Cap: 350781-1
Socket: 350536-6 or 350550-6

Common to the SGMG, SGMS, SGMD, SGM and SGMP Models

Only one model of encoder connector is available for the SERVOPACK end of the cable.

® Connector

254 (0.10
127 |, g
(0.05) o . 1
(Moo ofpfoooa =
B A e ] S
1 Idmnctarac e \\T 2 rac—da § L. =
T =n=3 ] L}
g I o
IR EE R ! e
Isi a I N .
Nz I~
W ol s e olsg
o2 1 J
Pin #1
©
™ L 1
g— AW | f 7 A T
-| w| &
ol o~ g‘—* -
— Ee— :"r 1
129 %
Pin # 11 (0.05) %"’
A
B8
Unit: mm (in)
Connector Model A B C
10120-3000VE 11.43 (0.45) 17.6 (0.69) 22.0 (0.87)

6-213
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6.6.3 Connector

® (Case

For 10320-52S0

Diagram of Assembled Connector (for reference)

Unit: mm (in)

Connector Model Case A B C D E F
DE9411290 10320-52S0-00S 22.0 33.3 14.0 12.0 10.0 27.4
0.87) [(1.31) [(0.55) |(0.47) |(0.39) |(1.08)

6-214
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Connector Combinations (Excluding SGMP-15A)
® For the SGM and SGMP Models

Connector combinations for the SGM and SGMP Servomotors are shown in the following
table. Combine these with the models selected in the previous section (pages 6 -211 to

6 -214).
Table 6.24 Connector Combinations for SGM and SGMP Servomotors
Connector Application Connector Kit Part List
Kit Model
Encoder/Motor For Encoder Cable For Motor Cable
Cable
Encoder End SERVOPACK End
Encoder Motor Cap Socket Connector Case Cap Socket
Type Brake
With/
Without Model | Qty | Model | Qty | Model | Qty | Model | Qty | Model | Qty | Model | Qty
DP9420006- | Incremental | Without | *1 1 *1 *3 *2 1 *2 1 *1 1 *1 *3
1 10
172161 170365 10120- 10320- 172159 170366 |5
-1 -1 3000VE 5280- -1 -1
00S
DP9420006- | Incremental | With *1 1 *3
2
172160 7
-1
DP9420006- | Absolute Without | *1 1 *3 *1 1 *3
3 172163 16 172159 5
-1 -1
DP9420006- | Absolute With *1 1 *3
4
172160 7
-1

*1. Manufactured by AMP.
* 2. Manufactured by 3M.

* 3. Including one spare.
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6.6.4 Brake Power Supply

® For SGMP-15A Model Only

Connector combinations for the SGMP-15A Servomotor are shown in the following table.

Table 6.25 Connector Combinations for SGMP-15A Servomotor

Connector Application Connector Kit Part List
Kit Model
Encoder/Motor Cable For Encoder Cable For Motor Cable
Encoder End SERVOPACK End
Encoder Motor Cap Socket Connector Case Cap Socket
Type Brake
With/
Without Model | Qty | Model | Qty | Model | Qty | Model | Qty | Model | Qty | Model | Qty
DP9420016- | Incremental | Without *1 1 *1 *3 *2 1 *2 1 *1 1 *1 *3
1
172161 170365 |10 10120- 10320- 350780 350550 |5
-1 -1 3000VE 52S0- -1 -6
00S
DP9420016- | Incremental | With *1 1 *3
2
350781 7
-1
DP9420016- | Absolute Without *1 1 *3 *1 1 *3
3
172163 16 350780 5
-1 -1
DP9420016- | Absolute With *1 1 *3
4
350781 7
-1

* 1. Manufactured by AMP.
* 2. Manufactured by 3M.

* 3. Including one spare.

6.6.4 Brake Power Supply

Brake power supplies are available for 200 V and 100 V input. Use for Servomotor with brake.

200 VAC Input: LPSE-2H01 (90 VDC Output)
100 VAC Input: LPDE-1HO01 (90 VDC Output)

Note: 24 VDC brake power supply unit is not provided.
When using a 24-VDC servomotor with brake, the brake
power supply unit must be provided by the customer.
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IMPORTANT

B Dimensional Drawings

50 (1.97
30 (1,18)

=

I

2-¢3(2-¢0.12) MTG Holes

(Spot Facing ¢5.5

(90.22), 4 (0.16) LONG)
r—r—v————h

t Name
+

Lead Wires /

Bl Specifications

-

A

Rated Output Voltage: 90 VDC

Manufactured by Yaskawa Controls Co., Ltd.

(0.98)

1

20
(0.79)

1

o

® Maximum Output Current: 1.0 ADC

Max. Ambient Temperature: 60°C

Lead Wire Length: 500 mm each (19.69 in.)

AC Input

Brake

100V

200V

Blue/White Yellow/White

Red/Black

B Internal Circuit

The internal circuits are shown below. 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[§witching[the[DC[dide[damaging[the[brake[¢oil.
Brake operation time delay occurs during brake power supply ON/OFF operation. Set output timing of servo
OFF operation (motor output stop), referring to 3.14.2 Holding Brake . E specially, if the AC side of the brake
power supply is to be switched, brake operation time is extended.

® Internal Circuit for 200 VAC Input (LPSE-2H01)

Yellow @ bt 1
L_N—] «» Surge
AC Side Diode [ oror
White ¢

6-217

Red

DC (Brake) Side

O Black



Servo Selection and Data Sheets

6.6.5 Encoder Cables

® Internal Circuit for 100 VAC Input (LPDE-1H01)

Diode Bridge 1
Blue ¢ !

W Red
AC Side Z DC (Brake) Side
-3 -
S S / Surge
urge Suppressor Suppressor
White @ »  Black PP

6.6.5 Encoder Cables

Encoder cables are used to connect encoders on servomotors to SERVOPACKs.

The dimensions and appearance of the encoder cables are shown below. Specify the cable mod-

el when ordering.

B For the SGMG, SGMS and SGMD Models

Cables for Incremental Encoders (with Straight Plugs)

UL Shield Wire, Composite
KQVV-SW
B9400064
(AWG22 x 3C, AWG26 x 4P)
Shell: 54331-0201 (manufactured

by Molex Japan Co., Ltd.)

Plug: 54306-2011

MS3108B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)
MS3057-12A Cable Clamp

Cable Model L in mm (feet)
JZSP-CBP0S-01 3000 + 800 (10 + 8.33)
JZSP-CBP0S-02 5000 + (1)00 (167 + (()).33)
JZSP-CBP0S-03 10000 + gOO (33.3 + 2).67)
JZSP-CBP0S-04 15000 + goo (50 + :).67)
JZSP-CBP0S-05 20000 + gOO (667 + :).67)
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Cables for Incremental Encoders (with L-shaped Plugs)

==
[017—_2:1:

UL Shield Wire, Composite
KQVV-SW
B9400064

(AWG22 x 3C, AWG26 x 4P)
Shell: 54331-0201 (Manufactured by Molex Japan Co., Ltd.)

MS3108B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)
MS3057-12A Cable Clamp

Plug: 54306-2011

Cable Model L in mm (feet)
JZSP-CBPOL-01 3000 + (1)00 (10 + 8.33)
JZSP-CBPOL-02 5000 + (1)00 (167 + 8.33)
JZSP-CBPOL-03 10000 + goo (33.3 + 2).67)
JZSP-CBPOL-04 15000 + gOO (50 + :).67)
JZSP-CBPOL-05 20000 + 300 (66.7 + 1.67)

Cables for Incremental Encoders (without Connector on Encoder

End)

UL Shield Wire, Composite
KQVV-SW

B9400064

(AWG22 x 3C, AWG26 x 4P)
SERVOPACK End

Shell: 10320-52S0-00S (Manufactured by 3M.)
Plug: 10120-3000VE

Encoder End
Wire Markers

Cable Model L in mm (feet)

i + 100 +0.33
DE9411276-1 3000 (10 ¢4 )

) + 100 +0.33
DE9411276-2 5000 (167 ¢ )

i + 500 +1.67
DE9411276-3 10000 o (333 4 )

] + 500 + 1.67
DE9411276-4 15000 o (650 4 )

) + 500 + 1.67
DE9411276-5 20000 o (66.7 )
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6.6.5 Encoder Cables

Connector
Straight Plug: MS3106B20-29S
Cable Clamp: MS3057-12A

[

Green !

Encoder End

Case: 10320-52S0-00S (Manufactured by 3M.)
Connector: 10120-3000VE (Manufactured by 3M.)
~

0.12 mm2
ro 16
o 17
o 18
1 ro 19
=0 14
015
O 4
g; SERVOPACK
lo 2 End
0 6
-OCS tor
oS

I P: shielded twisted-pair cables.

* Purchase cases and connectors separately. Refer to 6.6.3 Connector for details.

Cables for Absolute Encoders (with Straight Plugs)

UL Shield Wire, Composite
KQVV-SW

DP8409123

(AWG22 x 3C, AWG26 x 6P)

MS3106B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)

Shell: 54331-0201 (Manufactured by Molex Japan Co., Ltd.) MS3057-12A Cable Clamp
Plug: 54306-2011

Cable Model L in mm (feet)
JZSP-CBP1S-01 3000 + (1)00 (10 + 8.33)
JZSP-CBP1S-02 5000 + (1)00 (167 + 3.33)
JZSP-CBP1S-03 10000 " goo (33.3 + 1.67)
JZSP-CBP1S-04 15000 + 300 (50 + 1.67
JZSP-CBP1S-05 20000 + gOO (66.7 + 1.67)

Cables for Absolute Encoders (with L-shaped Plugs)

UL Shield Wire, Composite
KQVV-SW
DP8409123
(AWG22 x 3C, AWG26 x 6P)
Shell: 54331-0201 (Manufactured by
Molex Japan Co., Ltd.)
Plug: 54306-2011

MS3108B20-29S (manufactured by Daiichi Denshi Kogyo K.K.)
MS3057-12A Cable Clamp
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Cable Model L in mm (feet)
JZSP-CBP1L-01 3000 + (1)00 (10 + (()).33)
JZSP-CBP1L-02 5000 " (1)00 (167 + 8.33)
JZSP-CBP1L-03 10000 + 300 (33.3 + 1.67)
JZSP-CBP1L-04 15000 + 300 (50 + 1.67)
JZSP-CBP1L-05 20000 + gOO (66.7 + 2).67)

Cables for Absolute Encoders (without Connector on Encoder

End)

UL Shield Wire, Composite
KQVV-SW

DP8409123

(AWG22 x 3C, AWG26 x 6P)

Wire Markers

Shell: 10320-52S0-00S (Manufactured by 3M.)

Plug: 10120-3000VE

Cable Model L in mm (feet)

] + 100 0.33
DE9411277-1 3000 (10 " 0o )

) + 100 +0.33
DE9411277-2 5000 ' (167 ¢ )

i + 500 +1.67
DE9411277-3 10000 o (333 4 )

] + 500 + 1.67
DE9411277-4 15000 o (650 4 )

) + 500 + 1.67
DE9411277-5 20000 (66.7 )
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6.6.5 Encoder Cables

—~ —~
Connector *
Straight Plug: MS3106B20-29S Case: 10320-5250-00S (Manufactured by 3M.)
Cable Clamp: MS3057-12A Connector: 10120-3000VE (Manufactured by 3M.)
- ~
0.12mm?2
Blue i
& TWhite Blie TP, 218
g ST White, Yellow S }g
E ol Green 1o 14
ﬁ g Purple 'ggs
Encoder End L ofWhite, Purple EP 09 SERVOPACK
A ST Black 1 o4 End
Al os (2CN)
0.32 mm I : gg
White, Grayl |
?g_ Orange 1 T —O}g
White, OrangeEﬁ
3o LA 3
] [ A case

I P: shielded twisted-pair cables.

* Purchase cases and connectors separately. Refer to 6.6.3 Connector for details.

Cables for Incremental Encoders (Cable Only)

Cable AWG22 x 3C, AWG26 x 4P

'd
| ¢ ‘
le L W
i 7
Cable Model L in mm (feet)
B9400064-1 + 100 + 0.33
3000 (10 ¢ )
B9400064-2 + 100 + 0.33
5000 o (167 )
B9400064-3 + 500 + 1.67
10000 (333 ¢ )
B9400064-4 + 500 1.67
15000 o (50 )
B9400064-5 + 500 + 1.67
20000 (66.7 )
" Connector * - *
\\ Straight Plug: MS3106B20-29S \\Case: 10320-52S0-00S (Manufactured by 3M.)
Cable Clamp: MS3057-12A Connector: 10120-3000VE (Manufactured by 3M.)
~ ~
0.12mm2
Blue -
A STwhite Blie 38— 19 13
C o ite, Yellow o18
L T —
Ty L ——p
Encoder End H o 1 ro 4 SERVOPACK
G o4 Lo 4
: : Lo 5 End
TgsE | eV
J o1 :, ,: _J© Gonnector

* Purchase plugs, cable clamps, cases, and connectors separately. Refer to 6.6.3 Connector for

details.

I P: shielded twisted-pair cables.
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Cables for Absolute Encoders (Cable Only)

Cable AWG22 x 3C, AWG26 x 6P

I'd
(|
[ >S |
le L N
I M
Cable Model L in mm (feet)
DP8409123-1 + 100 + 0.33
3000 10" )
DP8409123-2 + 100 + 0.33
5000 (167 ¢
DP8409123-3 + 500 + 1.67
10000 (333 ¢ )
DP8409123-4 + 500 + 1.67
15000 o (50 o )
DP8409123-5 + 500 + 1.67
20000 o (667 ¢ )
" Connector * -~ *
\\ Straight Plug: MS3106B20-29S \\Case: 10320-52S50-00S (Manufactured by 3M.)
Cable Clamp: MS3057-12A Connector: 10120-3000VE (Manufactured by 3M.)
~ ~
0.12mm?2
Aol Blue X" = [o16
B o o o 17
§ oWhite, vellow (P10 19
E of.-Green Lo 14
F o White, Green lo 15
Encoder End S T fos SERVOPACK
L o ite, Purple 1 End
H otk Lo 4 n
G o ac o 1 (2CN)
o1 gg
0.32 mm : : (&
R o White, Gray | | 2?0
O_Whraran e [o12
o White, OrangeEE} lo13
1o D)

T P: shielded twisted-pair cables.

* Purchase plugs, cable clamps, cases, and connectors separately. Refer to 6.6.3 Connector for
details.

For the SGM and SGMP

Cables for Incremental Encoders (Connectors Both Ends)

SERVOPACK End of Cable
Case: 54331-0201
Cable B9400064 Connector: 54306-2011

Connector for Encoder End of Cable

Cap: 172161-1 (9-pin)

Socket: 170361-1 or 170365-1 Heat
Shrink Tube

/

—Q

—{

F
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6.6.5 Encoder Cables

Cable Model

L in mm (feet)

JZSP-CAP00-01

+ 100

+ 0.33

3000 g (10 ¢ )
JZSP-CAP00-02 5000 + (1)00 (167 + 8.33)
JZSP-CAP00-03 10000 + 300 (33.3 + 1.67)
JZSP-CAP00-04 15000 + 300 (50 + 1.67)
JZSP-CAP00-05 20000 + gOO (66.7 + 1.67)

Cables for Absolute Encoders (Connectors on Both Ends)

Connector for Encoder End of Cable
Cap: 172163-1 (15-pin)
Socket: 170361-1 or 170365-1

Heat
Shrink Tube

SERVOPACK End of Cable
Case: 54331-0201

Cable DP8409123

Connector: 54306-2011

Cable Model L in mm (feet)
JZSP-CAP10-01 3000 + (1)00 (10 + 8.33)
JZSP-CAP10-02 5000 + (1)00 (167 + 8.33)
JZSP-CAP10-03 10000 + goo (33.3 + 1.67)
JZSP-CAP10-04 15000 + gOO (50 + 1.67)
JZSP-CAP10-05 20000 + 300 667 + 1.67)
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Cables for Incremental Encoders (without Connector on

SERVOPACK End)

Cable B9400064
(AWG22 x 3C, AWG26 X 4P)

Wire Markers

Cap: 172161-1 (9-pin)  Heat Heat Wires
Socket: 170361-1 Shrink Tube Shrink Tube -
(connected) - / \
= X ' = SERVOPACK
Encoder End End
35 (1.38) 20 | (0.79)
L 60
(2.36)
Cable Model L in mm (feet)
DP9320086-1 + 100 + 033
3000 10 47
- + 100 + 033
DP9320086-2 5000 * 167" 0%
- + 500 + 1.67
DP9320086-3 10000 * 3337 5%
DP932 -4 + 500 + 1.67
320086 15000 o (50 o )
DP932 - + 500 + 1.67
93200865 20000 o (667 o)

[
Cap: 172161-1
Socket: 170361-1

Case: 10320-52S0-00S (Manufactured by 3M.)
Connector: 10120-3000VE (Manufactured by 3M.)

)

Encoder End

N OUAWN -

9

0.12mm2
Blue 7"
O [ White/Biue ! 918
o Yellow = 018
S —P | SERVOPACK
S White/Green® P 1o 12 End
o Red 1 1 4
o Blacklt 1 ! ] 1
—
[ o 5
2 1 1 Lo 2
oszmm® i | {38
1 i 0 3
[o2 '\ /I Connector;
Green/Yellow A==

Ip shielded twisted-pair cables.

* Purchase cases and connectors separately. Refer to 6.6.3 Connector for details.
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Cables for Absolute Encoders (without Connector on
SERVOPACK End)

Wire Mark
Cable DP8409123 tre parkers

Cap: 172163-1 (15-pin) (AWG22 x 3C, ANG26 x 6P)

Cap: 172163-1
Socket: 170365-1

Connector: 10120-3000VE (Manufactured by 3M.)

0.12 mm?

\

o] Blua/" (516
o] White/Blue §E: 017
O Whitorvel [o18
o] Whi w 019
g- White/Green -g 112
ol Purple 1~ e
o |White/Purple P~ o
Encoder End S Red L 3 SERVOPACK
o Bl - O 1 End
1 *’2
2 | | nd
0.32mm - o6
ol White/Grey t 1TSS
o}---Qrange 012
o_»Nhitg[Qrang%:P' 1613
ps Green//'YeIIow‘ ; pogonnector
o7

0.32mm?2

T P: shielded twisted-pair cables.

* Purchase cases and connectors separately. Refer to 6.6.3 Connector for details.
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Socket: 170361-1 (connected) Heat Heat Wires
Shrink Tube / Shrink Tube
A
Encoder End | (. 1 SERVOPACK
[ End
35 1(1.38) 20
o 60 (0.79)
(2.36)
Cable Model L in mm (feet)
DP932 -1 + 100 + 0.33
9320085 3000 (10 ¢ )
- + 100 + 0.33
DP9320085-2 5000 * ¢ (167" 0%
DP9320085-3 + 500 + 1.67
10000 g (833 ¢ )
DP932 -4 + 500 + 1.67
320085 15000 " 2 50 5%
DP932 - + 500 + 1.67
9320085-5 20000 66.7 o )
/ *
Case: 10320-52S0-00S (Manufactured by 3M.)
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Cables for Incremental Encoders (Cable Only)

Cable AWG22 x 3C, AWG26 x 4P

e

| § ‘

le L W

I i

Cable Model L in mm (feet)

B9400064-1 + 100 + 0.33
3000 (10 ¢ )

B9400064-2 + 100 + 0.33
5000 | (16.7 0 )

B9400064-3 + 500 + 1.67
10000 (833 ¢ )

B9400064-4 + 500 + 1.67
15000 60 ¢ )

B9400064-5 + 500 + 1.67
20000 66.7 o )

e * e *
Cap: 172161-1 (Manufactured by AMP.) Case: 10320-52S0-00S (Manufactured by 3M.)
Socket: 170361-1 or 170365-1 . ~
(Manufactured by AMP.) Connector: 10120-3000VE (Manufactured by 3M.)

s s
0.12 mm2
172163 5 Connector
ue e
} S White/Blue AP 19 1S
30 Wh?{ellow 018
4 o e/Yellow lo 19
3 S 1T o 14
6 o4 Whltsz(?jreen =P, [ 15
8 e 1 i
Encoder End 7 o] Blackr [Ty ‘;' SERVOPACK
\ / : : lo 5 End
0.32mm2 b 2 26
o o 3
90 L1 b0 Connector
Green/Yellow" - A case

I P: shielded twisted-pair cables.

* Purchase caps, sockets, cases, and connectors separately. Refer to 6.6.3 Connector for details.

Cables for Absolute Encoders (Cable Only)

Cable AWG22 x 3C, AWG26 x 6P

['d
I
| >S |
le L N
" "
Cable Model L in mm (feet)
- + 100 + 0.33
DP8409123-1 3000 © ¢ 10" 9%
- + 100 + 0.33
DP8409123-2 5000 " (167" ™)
- + 500 1.67
DP8409123-3 10000 * & (33.3 + 167y
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6.6.5 Encoder Cables

Cable Model L in mm (feet)

- + 500 + 1.67
DP8409123-4 15000 © ¢ 50" 5

. + 500 + 1.67
DP8409123-5 20000 o (66.7 ¢ )

/ * *
Cap: 172163-1 Case: 10320-52S0-00S (Manufactured by 3M.)
Socket: 170361-1 or 170355'1/ Connector: 10120-3000VE (Manufactured by 3M.)

0.12 mm?2 2N
1 o '/" [o 16
2 o ite/Blue $P, lo 17
30 Yellow + 0 18
4 o hlge[!_ellgw 3 P [5 19
50 LR o 14
& o]White/Green pE‘ lo 15
10 O I hito/Burpis %P 08
Encoder End 15 g—m_p—?.ﬁa 49 SERVOPACK End
7 o PO 1
1 0 5
O.32mm2: : 2 g
13 ol White/Grey || o3
15 O h.tfg o 12
13 Yl e 053,
0.32mm?2

I P: shielded twisted-pair cables.

* Purchase caps, sockets, cases, and connectors separately. Refer to 6.6.3 Connector for details.

B Specifications of Other Encoder Cables

Details of other encoder cables are summarized in the following table. These cables are not
supplied as accessories with a SERVOPACK or Servomotor. Purchase in standard specified

lengths as required.

Table 6.26 Specifications of Other Encoder 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 (20.30) 8.0 mm (20.31)
Dimension
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Cable Incremental Encoder Absolute Encoder
Specifications (Yaskawa Drg. #B9400064) (Yaskawa Drg. #DP8409123)

Internal Structure
and Lead Colors

A1 Red A1 Red

A> Black A, Black

A; Green/Yellow A3z Green/Yellow

F, Blue - White/Blue B; Blue - White/Blue

(Twisted-pair) (Twisted-pair)

F, Yellow - White/Yellow B, Yellow - White/Yellow
(Twisted-pair) (Twisted-pair)

F3 Green - White/Green B3 Green - White/Green
(Twisted-pair)

B4 Orange - White/Orange
(Twisted-pair)

Bs Purple - White/Purple
(Twisted-pair)

B¢ Grey - White/Grey
(Twisted-pair)

(Twisted-pair)
F4 Orange - White/Orange
(Twisted-pair)

Yaskawa standard | Standard lengths:
specifications 3m(9.8),5m (16.4), 10 m (32.8), 15 m (49.2), 20 m (65.6) *

* When appropriate cable is used, the allowable wiring distance between SERVOPACK and Ser-
vomotor (PG) is 20 m (65.6) max.

6.6.6 Back-up Battery

The SGDB-AM SERVOPACK requires a back-up battery. This battery is used to back up vari-
ous set memories and absolute encoders, and has a life of approximately 10 years. (This may

vary according to service conditions.)

The battery is manufactured by Toshiba Battery Co., Ltd., and Yaskawa supplies a battery
fitted with a connector. (One battery is supplied with each purchase of an SGDB-AM SERVO-
PACK.)

® Lithium Battery: ER6VLY + DF3 Connector
® Nominal Voltage: 3.6 V
® Standard Capacity: 2000 mAh
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6.6.7 1CN and 6CN Connectors

1CN and 6CN connectors are used to connect a host controller to the SERVOPACK. They each
consist of a connector and a case.

The dimensional diagrams and models are shown below.

Hl Connector Models

Connector | Application Connector Part List
Model
Connector

Case

Model Qty Model Qty

10336-5250-00S* |1 Set

JZSP-VAIQ9 |1/O Connector for |10136-3000VE* |1

1CN

10350-5250-00S* |1 Set

—_

DE9411289 |I/O Connector for | 10150-3000VE*

6CN

* Manufactured by 3M.
Bl Dimensional Diagram
® Connector

2.54(0.10)

1.27(0.05) , 5
T (= \ )
i pipo a_#@l_l oo Y i~
Jmr =\l ] § e paa) 3
] g e e\ R | g
IS SASE Il 9
I TUTUUTVOTTTY —
oo Hg b ~l s
[ 1 fol fol 1| fol fol 0] g} :I.?
Il 1 ale  ole
s dlg
508 ; e
—le
| ]
Pin #1
— \ i 1
g' . . 7 A 1
=} : y
5| 2| 8§14 +
=} "
— Ee— :"'r 1
S
12.7 (0.05) N
Pin # 11 %"’
A
B8
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Unit: mm (in)

Connector Model A B C
10136-3000VE 21.59 (0.85) 27.8 (1.09) 32.2(1.27)
10150-3000VE 30.48 (1.20) 36.7 (1.44) 41.1 (1.62)

Manufactured by 3M.

® (Case

|A|
Iy
[/
AR
;@
B

‘ 12.7
0.5)

For -52A0
Diagram of Assembled Connector (for reference)
Unit: mm (in)

Connector Model | Case Model A B C D E F
10136-3000VE 10336-52S0-00S [32.2 43.5 18.0 17.0 14.0 37.6

(1.27) [(@1.71) [(0.71) |(0.67) |(0.55) |(1.48)
10150-3000VE 10350-52S0-00S [41.1 52.4 18.0 17.0 14.0 46.5

(1.62) [(2.06) [(0.71) |(0.67) |[(0.55) |(1.83)

Manufactured by 3M.
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6.6.8 3CN Connector

A 3CN connector is used to connect the Digital Operator, the personal computer, and the exter-
nal position indicator to the SERVOPACK.

Bl Connector Models

Connector Application Connector Kit Part List
Kit Model
Connector with Case
Model Qty
DE9409459 | Serial commu- 17JE-23090-02 (D8B)* 1 Set
nication connector
for 3CN

* Manufactured by Daiichi Denshi Kogyo K.K.

B Dimensional Diagram
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6.6.9 Connector-Terminal Block Conversion Unit

The connector-terminal block conversion unit comprises a cable with connectors and a termi-
nal block. The terminal numbers of the terminal block match the connector pin numbers of the
connector for the SERVOPACK side.

Connector-Terminal Block Conversion Unit is provided for both 1CN and 6CN.

.

Connector-Terminal
Block Conversion Unit
Model: JUSP-TA50P

SERVOPACK

=

Cable Length: T Connector-Terminal

+ 50 Block Conversion Unit
<~ 500 g mm Model: JUSP-TA36Z
+ 1. 97
<19.69 0 \

50-Pin Connector Plug

] 40-Pin Connector Plu
MR-50RMD2 5, biny Terminal Block, FON-364P0SOAU
f, i / M3.5 Screws 40-Pin Terminal
Blocky&s Screws

CH IRk R R CH T2l

[ElkelelleklelekrlekEepREBskERpEs

Figure 6.8 Connector-Terminal Block Conversion Unit Connected to SERVOPACK
Bl 1CN Terminal Block Pin Numbers and Signal Names

The 1CN terminal block pin numbers and their corresponding signal names are shown in the

following table.
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SGDB-AM SERVOPACK JUSP-TA36Z Terminal Block Unit
Signal 1CN Pin Connector Terminal
Name No. N No. Block No.

- 1 S Al 1
SG 2 . . B1 2
PULS 3 ." e S A2 3
/PULS 4 s s B2 4
SG 5 : : A3 5
SIGN 6 : : B3 6
/SIGN 7 : ' 1P A -
- 8 : : B4 8
/CC 9 A5 9
cc 10 , , 1P B5 10
TMON 1 , , A6 1
VTG 12 : : B6 12
- 13 : : A7 13
PCO 14 : : B7 14
/PCO 15 : : 1P A8 15
/BK+ 16 : : B8 16
/BK- 17 : : 1P A9 17
/TGON+ 18 : : B9 18
/TGON- 19 : : e P I"at0 19
/S-RDY+ 20 Z Z B10 20
/S-RDY- 21 : . t i yer 21
ALM+ 22 : : B11 22
ALM- 23 : : e P a2 23
PAO 24 : : B12 24
/PAO 25 : : e P A13 25
PBO 26 : : B13 26
/PBO 27 : : e ey 27
/S-ON 28 : : B14 28
/P-CON 29 : : A15 29
P-OT 30 : : B15 30
N-OT 31 : : A16 31
STP 32 : : B16 32
/P-CL 33 : : A17 33
/N-CL 34 : ! B17 34
+24 V 35 . ! A18 35
_ 36 ' — : B18 36
Connector Case I A19 37
Cable: Supplied with terminal block B19 38
. . . A20 39
1P Shielded Twisted-pair 5, y”

Figure 6.9 1CN Terminal Block Pin Numbers and Signal Names
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Bl 6CN Terminal Block Pin Numbers and Signal Names

The 6CN signal names differ according to the setting of Cn-27.

The 6CN terminal block pin numbers and their corresponding signal names when Cn-27 =0
are shown in the following table.
(When station number command method is used.)
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6.6.9 Connector-Terminal Block Conversion Unit

SGDB-AM SERVOPACK JUSP-TA50P Terminal Block Unit
Signal 6CN Pin Connector Terminal
Name No. _ No. Block No.

oV1 1 — Al 1
JAUT-LT 2 m - B1 2
/MAN-LT 3 A2 3
/POSH 4 ; ; B2 4
/POS2 5 - - A3 5
JALO 6 : : B3 6
/AL 7 A4 7
/AL2 8 : : B4 8
/AL3 9 , , A5 9
- 10 : : B5 10
- 11 A6 11
- 12 : : B6 12
/ZRN 13 , , A7 13
/MAN 14 : : B7 14
/PULS 15 : : A8 15
/MCW 16 : : B8 16
/MCCW 17 : : A9 17
/RST 18 ' : B9 18
/SP2ND 19 : : A10 19
/SP3RD 20 - : B10 20
/LPG 21 : : Al 21
/AST 22 : : B11 22
/ALMRST 23 : : A12 23
STOP 24 : : B12 24
+24V| 25 : : A13 25
ov2 26 B13 26
/ERR 27 : : Al4 27
/PO 28 B14 28
/P1 29 : : A15 29
/P2 30 , . B15 30
/P3 31 : : A16 31
/P4 32 : : B16 32
/CDO 33 : : A17 33
/CDA1 34 . . B17 34
/CD2 35 : : A18 35
/CD3 36 - - B18 36
/CD4 37 : ' A19 37
/CD5 38 ; : B19 38
/CD6 39 : : A20 39
/CD7 40 : : B20 40
/CD8 41 . . A21 41
/CD9 42 : : B21 42
/CD10 43 A22 43
/CD11 44 : : B22 44
/DRO 45 A23 45
/DR1 46 : ; B23 46
/PS0 47 A24 47
/PS1 48 L ! B24 48
+24V2 49 A25 49
- 50 S B25 50
Connector Case ——1

Cable: Supplied with terminal block
Figure 6.10 6CN Terminal Block Pin Numbers and Signal Names when Cn-27 = 0
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The 6CN terminal block pin numbers and their corresponding signal names when Cn-27=1 are
shown in the following table.
(When digital switch command method is used.)

SGDB-AM SERVOPACK JUSP-TA50P Terminal Block Unit
Signal 6CN Pin Connector Terminal
Name No. _ No. Block No.

ov1 1 — Al 1

JAUT-LT 2 - - B1 2

/MAN-LT 3 A2 3

/POST 4 u v B2 4

/POS2 5 . ! A3 5

/ALO 6 : : B3 6

JALA 7 ; A4 7

/AL2 8 : : B4 8

/AL3 9 . . A5 9

— 10 : : B5 10
_ 11 . . A6 11
- 12 : : B6 12
/ZRN 13 : : A7 13
/MAN 14 : . B7 14
/PULS 15 . : A8 15
/MCW 16 . . B8 16
/MCCW 17 : : A9 17
/RST 18 ! . B9 18
/SP2ND 19 : : A10 19
/SP3RD 20 . . B10 20
/LPG 21 : : A1 21
/AST 22 . . B11 22
/ALMRST 23 : : Al2 23
STOP 24 B12 24
+24VI 25 : : A13 25
ov2 26 . B13 26
/ERR 27 : : A14 27
/DSO0 28 . . B14 28
/DSO1 29 : : A15 29
/DS02 30 . . B15 30
/DS03 31 : : A16 31
/DSO4 32 , , B16 32
/DSI10 33 : : A17 33
/DSI11 34 ; y B17 34
/DSI12 35 : : A18 35
/DSI13 36 . . B18 36
/DSI14 37 L L A19 37
/DSI5 38 : : B19 38
/DSI16 39 : ! A20 39
/DSI17 40 : : B20 40
/DSI20 41 . A21 41
/DSI21 42 : : B21 42
/DSI22 43 A22 43
/DSI23 44 : : B22 44
/DSI24 45 . , A23 45
/DSI25 46 : ; B23 46
/DSI26 47 . : A24 47
/DSI27 48 < . B24 48
+24V2 49 A25 49
- 50 - B25 50

Connector Case ——7°

Cable: Supplied with terminal block
Figure 6.11 6CN Terminal Block Pin Numbers and Signal Names when Cn-27=1

6 -237



Servo Selection and Data Sheets

6.6.9 Connector-Terminal Block Conversion Unit

The 6CN terminal block pin numbers and their corresponding signal names when Cn-27=4 are
shown in the following table.
(When command table method is used.)

SGDB-AM SERVOPACK JUSP-TA50P Terminal Block Unit
Signal 6CN Pin Connector Terminal
Name No. _ No. Block No.

ov1 1 — IX 1

JAUT-LT 2 s - B1 2

/MAN-LT 3 : - A2 3

/POST 4 . : B2 4

/POS2 5 : : A3 5

/ALO 6 ; . B3 6

/AL 7 - i A4 7

JAL2 8 : : B4 8

/AL3 9 - - A5 9

- 10 Z Z B5 10
— 1 . . A6 11
- 12 : : B6 12
/ZRN 13 ' ' A7 13
/MAN 14 : : B7 14
/PULS 15 A8 15
/MCW 16 : : B8 16
/MCCW 17 : : A9 17
/RST 18 : : B9 18
/SP2ND 19 : : A10 19
/SP3RD 20 : : B10 20
/LPG 21 : : ATl 21
JAST 22 - - B11 22
/ALMRST 23 : : A2 23
STOP 24 - - B12 24
+24VI 25 : : A13 25
ov2 26 : : B13 26
/ERR 27 : : Al4 27
/PO 28 B14 28
/P1 29 : : Al5 29
/P2 30 B15 30
/P3 31 : : A16 31
/P4 32 : : B16 32
/CDO 33 : : A17 33
/CD1 34 . . B17 34
/CD2 35 ; : A18 35
/CD3 36 : : B18 36
/CD4 37 : : A19 37
/CD5 38 : ; B19 38
/CD6 39 : : A20 39
/CD7 40 : : B20 40
/CD8 41 ' ' A21 41
- 42 : : B21 42
Z 43 . . A22 43
Z a4 : : B22 44
Z 45 : : A23 45
- 46 ; : B23 46
/PSO 47 . , A24 47
/PS1 48 : . B24 48
+24V2 49 A25 49
- 50 - B25 50

Connector Case ——7°

Cable: Supplied with terminal block
Figure 6.12 6CN Terminal Block Pin Numbers and Signal Names when Cn-27 = 4
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6.6.10 Cable with 1CN Connector and One End without Connector

This cable has no connector at the host controller end. The loose wires have attached labels

that indicate the terminal numbers.

Sleeve F2 (Black) SGDB SERVOPACK (3M36P Connector)
Cable (Black) ] 1
36-Pin Connector at SERVOPACK End ~ ,SSRFPVV-SB AWG#28 X 18P 2 a
10136-3000VE (Manufactured by 3M) UL20276 VW-1SC 3 3
Terminal Number Label g [ 5]
¢ 6]
Shell s 2]
10336-5250-00S 10 B —
L4o~‘1 12
e i3 :
15 - Py I
]g T F It
T
]g T PE It
TT
) — L2 - -
22 1
23 il PE B
24 — = -
25 - 22—
2 T Py B8
%g LI EZ
| — -
31 . B
32 T By
a3 +— By
% = . —
36 i+ L
it
Case Shield
Connector Unit P|  Shielded
twisted-pair
Details of Lead ~ cables
Cable Length
Cable Model L in mm
JZSP-VB114-01 + 30
1000 _gq
JZSP-VB114-02 + 50
2000 _g,
JZSP-VB114-03 + 50
3000 g
JZSP-VB114-05 + 50
5000 _gq
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6.6.11 Cable with 6CN Connector and One End without Connector

6.6.11 Cable with 6CN Connector and One End without Connector

This cable has no connector at the host controller end. The loose wires have attached labels

that indicate the terminal numbers.

Sleeve F2 (Black) SGDB SERVOPACK (3M50P Connector)

Cable (Black)

i)

50-Pin Connector at SERVOPACK End SSRFPVV-SB AWG#28 X 25P 1 ]
10150-3000VE (Manufactured by 3M) UL20276 VW-1SC 3 T Z]
Marker Tube g
02.8 6 3
Shell : - S—
10350-52S0-00S 9 =
[ ( 10 R
100° 12 53 i
L———L—bl&——o.] }3 13
15 - PS L
5 — :
L
18 T
| — -
= "
24 — = —
s 1 P - -
26 1 L —
— —
20 Pt s B
ot <
» - G — -
— P —
gg : : PY E
3 - -
e e
pt o 2
T E—
43 -t T
4 - e
45 .
46 H L]
[ — -
e — CE — —
50 . r@
1.
Case | b
Shield = .
\ Connector Unitj t?/\t]i!;gf;air
cable
Details of Lead
Cable Length
Cable Model L in mm
JZSP-CKIO1-1 + 30
1000 "
JZSP-CKIO1-2 + 50
2000 '
JZSP-CKIO01-3 + 50
3000 '
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6.6.12 Circuit Breaker

Use a molded-case circuit breaker (MCCB) to protect the power lines. The customer should
purchase MCCB of appropriate capacity.

CLe]

T

6.6.13 Noise Filter

A noise filter is installed to prevent external noise entering through the power supply line. Se-

lect a noise filter from the following three models according to the SERVOPACK capacity.

B Dimensional Diagram

® [ F-300 (Three-phase 200 VAC Class)

2-¢445 (20.18) (LF-310 to 330)

24 2-46.5 (90.26) (LF-340 to 360)
i i r6-M4 —é-
M6 (LF-320 to
LF-360)

A

B
oo

T

D S

«Q

&
.0— -
T

=
i
AH

Unit: mm (in)

Part A B o D E F G H

| J
Name

LF-310 [180 (7.09) | 170 (6.69) | 60 (2.36) |25 (0.98) |120 (4.72) | 135 (5.31) | 150 (5.91) [35 (1.38) |65 (2.56) |4.5(0.18)

X7

LF-315 | 180 (7.09) | 170 (6.69) | 60 (2.36) |25 (0.98) |120 (4.72) | 135 (5.31) | 150 (5.91) |35 (1.38) |65 (2.56) |4.5(0.18)
X7

LF-320 [180(7.09) [170 (6.69) |60 (2.36) |29 (1.14) [120 (4.72) [135(5.31) [150 (5.91) |35 (1.38) |65 (2.56) |4.5(0.18)
X7
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6.6.13 Noise Filter

Part A B C D E F G H | J
Name

LF-330 [180 (7.09) | 170 (6.69) | 60 (2.36) |29 (1.14) |120 (4.72) | 135 (5.31) | 150 (5.91) [35 (1.38) |65 (2.56) |4.5(0.18)
X7

LF-340 | 180 (7.09) | 160 (6.30) |50 (1.97) |30 (1.18) |200 (7.87) | 220 (8.66) | 240 (9.45) |40 (1.57) |80 (3.15) |6.5(0.26)
X9

LF-350 |180(7.09) | 160 (6.30) |50 (1.97) |30 (1.18) |200(7.87) |220 (8.66) |240 (9.45) |40 (1.57) |80 (3.15) |6.5(0.26)

X9
LF-360 |200 (7.87) | 180 (7.09) | 60 (2.36) |30 (1.18) |300 320 340 40 (1.57) | 100 (3.93) | 6.5(0.26)
(11.81)  |(12.60) | (13.39) X9

® | F-K (Three-phase 200 VAC Class)

A

— -
G_| 1 H 1
i >
- B ]
|l == 2
=
Unit: mm (in)
Parts Name |Terminal Block A B C D E F G H
LF-380K TE-K22 M6 670 400 560 380 500 170 9X@6.5 |@6.5
(26.38) |(15.75) |(22.05) |(14.96) |(19.69) |(6.69) (0.26) (0.26)

® FN258-100 (Three-phase 200 VAC Class)

D C

o] B

>m
H

G
al ]
j =
M1
i e
B

Unit: mm (in)

Parts Name A B C D E F G H

FN-258-100 379+1.5 220 90+8 350+1.2 364 65 6.5 15
(14.92+0.059) |(8.66) (3.54+0.31) | (13.78+0.047) | (14.33) | (2.56) (0.26) (0.059)
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6.6.14 Magnetic Contactor

The magnetic contactor turns ON and OFF the SERVOPACK power supply. The magnetic con-

tactor must be used with a surge suppressor.

Select an appropriate magnetic contactor according to the SGDB SERVOPACK capacity. For
multiple servo systems, select a magnetic contactor that meets the total capacity.

The outside dimensions and terminal symbols of magnetic contactors are shown in the follow-

ing table.

Table 6.27 Outside Dimensions and Terminal Symbols of Magnetic Contactor

Unit: mm (in)

Model * Outside Dimensions Mounting Holes Terminal Symbols
HI-15J 45.5 (1.79) 91 (3.58)
" 65 (2.56) 52
HI-18J o 12600 M3.5 Coil 39 (1.54) (0.20) 35 (1.38) =
32 Terminals a5 (11 <
(0.32) 5 (L84, e z
1 )
¥ o P N )
gl S = & _
= Rl Structure
o 12 ?“ contact
’ 1004 mm——— i
T <8 T o8 alAf) oo [AZlb
& Z2e . ——1.8 . S99 1 1no
: als|® iz ;e " S@ T 1@38@]
© 1 0ps) Jk L) © 1NC
U ! 3 ot
» 4.(0.16) - i#_ ’ 1;3
e | ] i via x;% 223 4@
o6 T ] *l VLN
) 8. I 9 (0.35)
(0.38) M3.5 Auxil
£032) Contac?x‘ i 54 (2.13)
1.3 '11.3 10.8 ferminale 6299 2x M4
(0.44) (0.44)(0.43) * M4 Main Contact Terminals g%%r?(x. ('\(;l%islb) Mounting Holes
.38 kg (0.
HI-20J 455(1.79) 91 (3.58)
: 65 (2.56) 52
153 (0.60) |, M3.5 Coil (0.20 2
2 ] 39 (1.54) b1 35.(1:38)
©0.32) Terminals 25 (1.18) ‘I <
w
a W o @ i
: =3 AUy Structure
s 0:28 - contact
5 (0.20
2 B I 7 3h sBle— "o B2
9 M —1 1§ Sla
5 =iZlg . 1'2 Sie
= T e e
T 4 'E"
! ! . 1NC £ 2
ZAY 0.31 | I T T
[ Ll_iﬁf \ | uE v we eEm oEd
9.6 Tl
-4
(0. 33) ILD3_2) M3.5 Auxiliary 9(035)
Contact 54 (2.13)
et Terminals 76 (2.99) oxMd
. . . Mounting Hol
(0.44)(0.44) (0-43) " M4 Main Contact Terminals é%%r?(; ('\S%Sflb) ounting Holes
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6.6.14 Magnetic Contactor

Model * Outside Dimensions Mounting Holes Terminal Symbols
HI-25J 58 (2.28) 111_(4.37)
HI-35J 23.4(0.92) M3.5 Coil 79 (@.11) -
82 o1 Terminals 45 (1.77) 4018 50(1.97) 3
(0.32) 45 (0.17) o
Pre—— R ~ =
s =
@ é;ftlgi{y Structure
~ | a& ] otV o BED
3 g eg
E : st || 1NO
8 8 7| 1NCFEJSE%?JT[§I Sl 763
-] & U v w[él 8@5 8g4
? e g o
8.2 (0.32)
B \ M3.5 Auxiliary \
(0.52 Contact 94 2% M4
Terminals .
Approx. Mass Mounting Holes
M5 Main Contact Terminals 0.68 kg (1.50 Ib)
HI-50J 75 (2.95) 121 4.76)
HI-65J | _ 30 (1.18) 86.5 (3.41 2xM4
3 M3.5 Coil A9.5 (1.95) Mounting Holes
© ,~” Terminals 7(0.28) 65 (2.56 g
] S
L, S
in I ] = Auxiliary s
T { contact tructure
=
) I ; alA ] oYY o [BZb
8 nsl | g
bR : — lsll SEIRIITYG
IS )
© “R , MBS INC R{T] sid@ T[S} 5@]}723]
2 EJ——"—““”“ — i o1 L L
i< | 0o TT @
' b Al uiz vid a 8@
4 = : i
} 75.5 (2.97) R |
M3.5 Auxili
.79 (0.79) Comact“x‘ iary 98 (3.86) oxMa
Terminals :
Main Contact Terminals Approx. Mass NAOUHUHQ Hoéez
HI-50J: M5 1.1 kg (2.43 Ib) (Recommended)
HI-65J: M6
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6.6.15 Surge Suppressor

Manufactured by Yaskawa Controls Co., Ltd.

The surge suppressor absorbs voltage surges generated when the magnetic coil is off. This pre-
vents faulty operation in or damage to electronic parts near the magnetic contactors or
switches.

Recommended surge suppressors for the HI-[1J series of magnetic contactors are listed here.

Bl Surge Suppressor Types and Ratings

Model Absorp- Rated Applicable Magnetic-Coil Voltage Applicable
tion Insulation Range Magnetic
Voltage Contactor
AC 50/60 Hz

50V 110V 127V 240V 380V 440V
\ \ \ \ \ \

TU-25C240 CR 300 VAC HI-15J,
HI-18J,

]

HI-20J
I HI-25],
HI-357,
HI-507,
HI-65J

TU-65C240 CR 300 VAC

Note: [ : Indicates the applicable voltage range for the magnetic coil.

B Dimensional Drawings

e TU-25C240

Connection Terminal M3.5

6.2 (0.24) & Connection Diagram
| 1n’L S
WJ_fL [
< CR i
& Method
Operation =
Indicator 3
(LED) 5 : T
o
~ I Varistor S va
o . , Method | 1
Units: mm (in)
26 (1.02) 22 (0.87) Approx. mass:

0.02 kg (0.04 Ib)
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6.6.16 Regenerative Resistor Unit

® TU-65C240
Connection Terminal M3.5 Connection Diagram
6.2(0.24) /|
o)
[ = T 1+
= CR P2
o < Method W
Operation =
Indicator 3
(LED) 3ol @
‘ = Varistor % A
S Method :ﬁ_}
Units: mm (in)

37 (1.46) 21 (0.83) 3(0.12) Approx. mass:
0.035 kg (0.08 Ib)

6.6.16 Regenerative Resistor Unit

For SERVOPACKSs for use with motors with 3.2 kW or more (SGDB-50AM/60AM/75AM/1AAM/
1EAM), externally attach a regenerative resistor to the SERVOPACK. This resistor is used for dis-

sipating regenerative energy.

Use one of the following regenerative resistor units according to the SERVOPACK model:

SERVOPACK Model Regenerative Resistor Unit Model
SGDB-
50AM JUSP-RA04
60AM
75AM JUSP-RAO05
1AAM
1EAM
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B Dimensional Drawings

4-46 (4-00.24)
/Mounting Hole
3

Protective Cover

=

$———)
e e
== ==

———

= =
——3

Terminal Numbers

n
|

=
=

D.
W Ground
\ Terminal
External (14 Screw)
Terminal
(M5 Screw)

220W, 25Q Cement Resistor
ot (4 or 8 Resistors Connected in Parallel)

| @
P G et ey
L

Unit: mm (in)

Model w H D M1 M2 Approx.
mass
JUSP-RA04 220 350 92 180 335 4 kg
(8.66) (13.78) (3.62) (7.09) (13.19) (8.821b)
JUSP-RAO05 300 350 95 250 335 7kg
(11.81) (13.78) (3.74) (9.84) (13.19) (15.43 Ib)

6.6.17 External Position Indicator (Model MCIF-L8)

Bl Specifications

Model MCIF-L8
Item
Power Supply 5 VDG, 1A
Power Fluctuation Range 47510525V
Operating Temperature 0to +55°C
Storage Temperature -20 to +80°C

Operating and Storage Humidity

90% or less

Vibration/Shock Resistance

Shock resistance: 19.6 m/s2 (2 G)

Vibration resistance: 4.9 m/sZ (0.5 G)(10 to 55 Hz)
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6.6.17 External Position Indicator (Model MCIF-L8)

Model MCIF-L8
Item
No. of Displayed Digits “~” (minus) sign and 8 digits
Connection Method Connect to 3CN serial communications connector of SGDB-AM

Bl Circuit Block Diagram

1 1CN
Connector for || lE“”B’ - _ _} 1 1TB
Communications 0_2 1 Display G I i
3 isplay Controller Power Supply
4 l_ .
3 E
FG

5
__?_]__TLFG ; l

Connect to Power Supply

ITB 1 2 3
Model

MCIF-L8 +5V |0 FG

Note: 1. 1CN pin nos. 7 and 8 are test pins and should not be connected to anything. Other pins
are unused.
2. The RESET button on the front panel does not perform any function.
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B Dimensional Drawings

Model MCIF-L8

Terminal for Power Supply  Connector for Controller *Applicable Receptacle Models

M3 x 6 Terminal Screws MB-16RMA” Soldered Model: MR-16F
/ Caulked Model: MRP-16F01
o ) Case: MR-16L
W‘dﬂ [ ' 4-¢4.5 (¢0.18)
oW o e <
| e
g b | g sle
3 e = $— 17
o 2
& = 127 (5.00)
142 (5.59)
+ m $ Mounting Hole Dimensions
—_ xaas e : . Surface Treatment: Electroplated
' . Coating; N 1.5 (Black)

Mass: 0.6 kg (1.32 Ib)

58
(2.28)

L

125 (4.92)

157 (6.18) !
[ 138 (5.43)

6.6.18 Digital Switch Unit (MCIF-D[I[])

This Digital Switch Unit is intended for use with SGDB-CIJAM. It cannot be used with
SGDB-[][JAMA.

B Specifications

Model MCIF- | MCIF- | MCIF- | MCIF- | MCIF- | MCIF-
D86 D66 D44 D80 D60 D40

Item

Data Content 2-step (position command and | 1-step (position command data
speed command data) only)*

Position Command Data BCD8 |BCD6 |BCD4 |BCD8 |[BCD6 |BCD4
digits digits digits digits digits digits
and sign |and sign |andsign |andsign |andsign |and sign

Speed Command Data BCD 6 BCD 6 BCD4 |None
digits digits digits
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6.6.18 Digital Switch Unit (MCIF-D[][)

Model MCIF- | MCIF- | MCIF- | MCIF- | MCIF- | MCIF-
D86 D66 D44 D80 D60 D40
Item
Operating Temperature 0 to +55°C
Storage Temperature -20 to +80°C
Vibration/Shock Resistance Vibration resistance: 4.9 m/s2 (0.5 G)(10 to 55 Hz)
Shock resistance: 19.6 m/s2 (2 G)
Connection Connect to 6CN connector of SGDB-AM.

* 1-step units can be used for speed command data also. (Note, however, that this usage requires
a different connector cable. The cable provided by Yaskawa cannot be used for speed com-
mand data.)

Bl Circuit Diagram

—0 {21
0 |20
-O
0

19
17

109] 102

ONOURWN =

60

(Position Command Data)

10
11

13
14
15
16

6866646448
o

(Feed Speed Command Data)
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B Dimensional Drawings

MCIF-D44, -D66, -D86 Models

Connector for Controller Unit: mm (in)
MR-25RMD2 *Applicable Receptacle Models No. of Digits Model L
Soldered Model: MR-25F
[ Caulked Model: MRP-25F01 | 4 MCIF-Da4 475 (1.87)
P Case: MR-25L 6 MCIF-D66 63.5 (2.50)
[E 8 MCIF-D86 79.5 (3.13)
o L 1 Pac
v ¥
E} Dkﬂﬂ 0] ?j] N Surface Treatment: Electroplated Coating;
- N 1.5 (Black)
[19) . —
o Mass: 0.3 kg (0.66 Ib) - + - g
& 4 j alS
T TpguooououogoQg o —
47 (1.85) 3 < &
— N 4-93.6 =
— , (90.14) Q3
@-'l:xnunlmcmnu:(:;f- ' -- . o -é—‘o-/
¥ a ki dliclio ) Voo .
++/8aEREEEE] I N I R 520
o e e o ) : B ) | 98 (3.86) (0.36)
+H000BEERBE! ¢ 1‘3* . e Mounting Hole Dimensions
ot T Eelslalal=o, =
60 (2.36)
110 (4.33)
MCIF-D40, -D60, -D80 Models
Connector for Controller *Applicable Receptacle Models Unit: mm (in)
MR-25RMD2* Soldered ModelMR-25F —
Caulked Model: MRP-25F01 | No. of Digits Model L
Case: MR-25L 4 MCIF-D40 47.5 (1.87)
6 MCIF-D60 63.5 (2.50)
L

Surface Treatment: Electroplated
Coating; N 1.5 (Black)
Mass: 0.2 kg (0.44 Ib)

45 (1.77

Uﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬂﬂ V . 8 MCIF-D80 79.5 (3.13)
i

LIt tich

47 (1.85)

32 (1.26)
42 (1.65)
—1

......... . ol 8
— Y - e B¢
o I 9.25
110 (4.33) \g_/ 98 (3.86) (0.36)
[}
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6.6.19 Contact Input Unit (MCIF-R86)

6.6.19 Contact Input Unit (MCIF-R86)

The Contact Input Unit is intended for use with SGDB-[JJAM. It cannot be used with
SGDB-[ [ JAMA.

B Specifications

Model MCIF-R86
ltem
Data Content Position command (sign signal and 8-digit BCD signal), speed
command (6-digit BCD signal)
Operating Temperature 0 to +55°C
Storage Temperature -20 to +80°C

Operating and Storage Humidity |99% or less

Vibration/Shock Resistance Vibration resistance: 4.9 m/s2 (0.5 G)(10 to 55 Hz)
Shock resistance: 19.6 m/s2 (2 G)

Input Conditions DC 24 V power supply, photocoupler (drive current 7 mA),

dry contact and transistor open collector input,

position data 1CN connector,
+24 V
speed data 2CN connector.

Input
Terminal
-
R
ov
Connection Connect 3CN connector and 6CN connector of SGDB-AM.
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Dimensional Drawings

MCIF-R86 Model

(1CN) MR-50RMA

M factured by HONDA —
R o LTD) 1. 49 (.77) 140 (5.51) 2
| / =
: I ©
4+ =% —t —] O
& R m
(
(2CN) 10N e
MR-34RMA a \
al o« N H g
5l 3 3 2
o o / B o
4| lecNp 2| R £ o Q
(3CN) o S Y
MR-25RMA oq =S
] g@, . .:
3CN 24
AN
| ——— —~
1TBfE] , 2
4 v % l ° S
1 Lo ]
: ¥ 2y
J40 (1{57) (Mounting Pitch)
55 (2.17)

External Terminal (2-pin)
M4 Screws

Accessories

1CN Connector (for Cable)
Hood: MR-50L
Housing: MR-50F (Manufactured by HONDA TSUSHIN KOGYO CO., LTD.)

2CN Connector (for Cable)
Hood: MR-34L
Housing: MR-34F (Manufactured by HONDA TSUSHIN KOGYO CO., LTD.)

3CN Connector (for Cable)
Hood: MR-25L
Housing: MR-25F (Manufactured by HONDA TSUSHIN KOGYO CO., LTD.)
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6.6.19 Contact Input Unit (MCIF-R86)

Bl Connection Diagram

~ 1 I — - - —
—002—0 1 | 1cN ! ! SERVOPACK
502 5|2 | |
[0l N 5y ; S S 1Y I M |
5o lo|4 |
ol s |
—00———10| 6 ' |
—o00—"m————10| 7 J_ J_
10 00—« 1ol 8 acN (17 [o——250¢ Ol28 6CN
- 50— 1ol o 18 | o} —1BS% ol9
ol1o 19]0 /DSO2 olzo
—00———— 10|11 20 |0 /DSOs 0|31
L 5o—— ol 21 | of—1BS0« ola2
102-go— o3
Sy . S Y A 1lo DSk olss
olis 2|lo /DSl ol3a
—oo—— 5|6 3lo [DShe olss
—oo0————1o|17 4lo [DShe 0|36
10— lols 5| o —[DShs ols7
- 50— ol 6 |of—BShe olss
ole0 7|op—BSte olse
—00————————10|21 8lo /DSty 0|40
Position | o4 :g—: gzi olo /DSlz0 ol
Data | 5o lol2a 10lo [DSla1 042
ol25 1 |0 [DSlz 0|43
—00———————10fe6 12|o [DSlzs of44
| 55 ole7 13|o /DSl24 ol4s
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6.6 Specifications and Dimensional Drawings of Peripheral Devices

6.6.20 Manual Pulse Generator (PRET-2C3T/100-M1)

B Specifications

Model

Item

PRET-2C3T/100-M1

Power Supply

5 VDC £10% 150 mA

Output Waveform, Output Type

Short wave, line driver output

Output Pulse Number, Output

100 pulses/revolution, 90° phase difference 2 signal (phase A,

Signal phase B)
Operating Temperature 0 to +50°C
Storage Temperature -30 to +70°C

Operating and Storage Humidity

20% to 80%RH

Connection

Connect to 1CN connector of SGDB-AM.

Bl Output Terminal Arrangement

Note: When connecting to the SERVOPACK, con-

nect SIG.A and SIG.A as shown below - the
reverse of the logical sequence shown in the

table at left.

PULS
/PULS
SIGN

External Pulse Train Command Unit
(5 V Differential Output)

SIG.A
SIG.A 1 DC AVR

SIG.B 5V

/SIGN

~

SIGB o

oV

v o lo s |o

ov

Symbol Function
1 +V (5VDO)
2 V(0V)
(36P)

3 SIG. A 2

4 SIG. A <=
Connector

5 SIG. B

6 SIG. B

6-
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Servo Selection and Data Sheets

6.6.21 Cables for Connecting Personal Computer and SERVOPACK

B Dimensional Drawing

29 | 25(0.98)
(1.14)} 19 (0.75)

2 (plos)

Terminal Section

¢ 77 (3.03)

$ 60 (2.36)
$80 (3.15)
30°

7.62 M3x6 Terminal
3) Screws

53 (2.09) |8 (0'31)I'hree M4 x 0.7 (..

Mounting Screws
Maximum Fastening Torque: 1.68 N - m (17 kg - cm)

Panel Cut Dimensions

D62 Hole
Note: 1. Refer to the figure at right when performing the panel cut. 2%
2. The dial is made from resin. &
3. The receiver IC is equivalent to AM26LS32C or SN75175.
0
e

Three 5 Hole

6.6.21 Cables for Connecting Personal Computer and SERVOPACK

Special cables for connecting a personal computer to a SERVOPACK. Using these cables al-
lows monitoring and setting of parameters with a personal computer.
Personal computer software is available for these communications. Ask your Yaskawa repre-

sentative for details. Operate the software as described in the manual supplied.

Cable for PC/AT-Compatible Computers (model DE9408565)

® (Cable Form

D-Sub Connector Unit: mm (in)
17JE-13090-02 (D8A)

Manufactured by Daiichi Denshi Kogyo K.K.

2000:+50
(78.7421.97)

UT&

Cable (Black)

Two M3 screws,

UL2921 .
0.5 (0.02) pitch
-srg—gvl\\,nszg 45 2h1lglcggc(i):\2v|>;t7ed Pin Connector 17JE-23090-02 (D1)
L 9-core cable Manufactured by Daiichi Denshi
(0.02) pitch Kogyo KK.
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6.6 Specifications and Dimensional Drawings of Peripheral Devices

® Connection Circuit

Personal Computer Side SERVOPACK Side (D-Sub
(D-Sub 9-pin) 9-pin)
Clamp on Hood © g ¢ Clamp on Hood
[
Lo
RXD 2 ¢ — 0 2 TXD
XD 3¢ — O 4 RXD
RTS 70— .
CTS 80— L
S*GND 50 - 095 GND
U/
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Inspection, Maintenance, and
Troubleshooting

This chapter describes the basic inspections and maintenance to be carried
out by the customer.
In addition, troubleshooting procedures are described for problems which

cause an alarm display and for problems which result in no alarm display.

7.1 Inspection and Maintenance ............ 7-2
7.1.1 Servomotor ... 7-2
7.1.2 SERVOPACK . ... 7-3
7.1.3 Replacing Battery for Back-up ................. 7-4
7.2 Troubleshooting ....................... 7-5
7.2.1 Troubleshooting Problems with Alarm Display ... 7-5
7.2.2 Troubleshooting Problems with No Alarm Display 7 -34

7.2.3 Internal Connection Diagram and Instrument
Connection Examples ....................... 7 -36




Inspection, Maintenance, and Troubleshooting

7.1.1 Servomotor

7.1 Inspection and Maintenance

This chapter describes the basic inspection and maintenance procedures for the Servomotor and
SERVOPACK, as well as the method of replacing back-up batteries used for the absolute encoder
and the built-in memory of the SERVOPACK.

7.1.1 Servomotor

For inspection and maintenance of servomotors, follow the simple, daily inspection proce-
dures in the table below. The AC servomotors are brushless. Simple, daily inspection is suffi-
cient. The inspection and maintenance frequencies in the table are only guidelines. Increase

or decrease the frequency to suit the operating conditions and environment.

IMPORTANT During inspection and maintenance, do not disassemble the servomotor.

If disassembly of the servomotor is required, contact your Yaskawa representative.

Table 7.1 Servomotor Inspections

Item Frequency Procedure Comments
Vibration and noise Daily Touch and listen. Levels higher than nor-
mal?
Appearance According to degree of | Clean with cloth or com-
contamination pressed air.
Insulation resistance Yearly Disconnect SERVOPACK | Contact your Yaskawa
measurement and test insulation resis- | representative if the in-
tance at 500 V. Must ex- | sulation resistance is
ceed 10 MQ*. below[10[MQ.
Replace oil seal Every 5,000 hours Remove servomotor from | Applies only to motors
machine and replace oil | with oil seal.
seal.
Overhaul Every 20,000 hours or | Contact your Yaskawa The customer should
5 years representative. not disassemble and

clean the servomotor.

* Measure across the servomotor FG and the phase-U, phase-V, or phase-W power lead.
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7.1 Inspection and Maintenance

7.1.2 SERVOPACK

For inspection and maintenance of the SERVOPACK, follow the inspection procedures in the
table below at least once every year. The SERVOPACK contains highly reliable parts and daily
inspection is not required. Carry out the inspections and maintenance in the table below once

every year.

Table 7.2 SERVOPACK Inspections

Item Frequency Procedure Remedy
Clean unit interior and | Yearly Check for dust, dirt, and oil on Clean with cloth or com-
circuit boards the surfaces. pressed air.

Loose screws Yearly Check for loose terminal block | Tighten any loose screws.
and connector screws.

Defective parts in unit | Yearly Check for discoloration, damage |Contact your Yaskawa
or on circuit boards or discontinuities due to heating. |representative.

Bl Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To avoid failure,

replace these parts at the frequency indicated.

If the SERVOPACK has been already overhauled at Yaskawa, its parameters are set back to
the standard settings on shipment. Always check the parameters before operating the motor.

Table 7.3 Periodical Part Inspections

Part Standard
Replacement Period

Replacement Method

Cooling fan 4 to 5 years Replace with new part.

Smoothing Capacitor 7 to 8 years Test. Replace with new part if necessary.
Relays - Test. Replace if necessary.

Fuse 10 years Replace with new part.

Aluminum Electrolytic Ca- |5 years
pacitor on Circuit Board

Test. Replace with new circuit board if nec-
essary.

Operating Conditions
® Ambient Temperature: annual average 30°C
® ] oad Factor: 80% max.

® Operation Rate: 20 hours/day max.




Inspection, Maintenance, and Troubleshooting

7.1.3 Replacing Battery for Back-up

7.1.3 Replacing Battery for Back-up

Battery replacement is only required for servo systems using a battery for back-up.

The battery model recommended below (purchased by the customer) is installed in the host
controller to allow the back-up memory or the absolute encoder to store position data when
the power is turned OFF.

Recommended Battery

Lithium Battery

PMC ERG6V for use with connector
manufactured by Yaskawa Controls Co., Ltd.
3.6 V, 2000 mAh

Estimated Life: Approximately 10 years

SGDB SERVOPACK

PRSI

Mount in the holder +
located on the —EImN-z )
SERVOPACK panel. - I l

SERVOPACK
back-up
memory

Figure 7.1 Connection Diagram of Back-up Battery

The SERVOPACK monitors the battery voltage. If this voltage drops, a low battery alarm will
appear.

If a low battery alarm appears, replace the battery using the following procedure.

Bl Battery Replacement Procedure

1. Turn ON the SERVOPACK.
2. Replace the battery in the SERVOPACK.
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7.2 Troubleshooting

7.2 Troubleshooting

This section describes causes and remedies for problems which cause an alarm display and for

problems which result in no alarm display.

7.2.1 Troubleshooting Problems with Alarm Display

If the servo drive develops a problem, an alarm display “A.[J]” or “CPF]]” will appear
in the Digital Operator. Note, however, that “A.99” is not an alarm. The alarm displays and
their correct remedies are listed below.

Contact your Yaskawa representative if the problem cannot be solved by the described proce-

dures.

H AO00

A.00 indicates an absolute data error.

Alarm A.00 is reset when the power is turned OFF. An alarm is reset only when the control
power supply of the SERVOPACK is off, and the motor shaft is rotated a distance greater than
the value specified by the Cn-14 (Absolute Encoder Allowable Error).

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /ALA1 /AL2 /AL3

OFF OFF OFF OFF OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Cause Remedy
A When the control power source of the SERVOPACK was Reset the machine zero point.
OFF, the motor shaft rotated more than the value specified by | (If necessary, increase the val-
the parameter Cn-14. ue of Cn-14.)
B Absolute encoder power not supplied from SERVOPACK Use the encoder power supply

on the SERVOPACK.

C Incorrect wiring of absolute encoder Check the absolute encoder
wiring and rewire correctly.

D Incorrect parameter setting. Set Cn-01 Bit E to 0.
Incremental encoder used with Cn-01 Bit E set to 1

E Absolute encoder defective Replace servomotor.

F Circuit board defective Replace SERVOPACK.
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Inspection, Maintenance, and Troubleshooting

7.2.1 Troubleshooting Problems with Alarm Display

A.02

A.02 indicates a EEPROM sum check error.

Alarm Output

Alarm Output

Alarm Code Output

/ALO

/ALA1

/AL2

/AL3

Alarm Output

OFF

OFF

OFF

OFF

OFF

ON: Output transistor is ON

OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON

— A B

Cause

Remedy

A Power turned OFF during parameter write.
Alarm occurred at the next power ON.

Initialize and reset (or reload) parameters and
table settings.

B Circuit board defective

Replace SERVOPACK.

A.04

A.04 indicates a parameter setting error.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO

/AL1

/AL2

/AL3

OFF

OFF

OFF

OFF

OFF

ON: Output transistor is ON

OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON

7-6
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7.2 Troubleshooting

Cause Remedy
A An out-of-range parameter was previously set | Reset all parameters in range. Otherwise, re-
or loaded. load correct parameters.
B Circuit board defective Replace SERVOPACK.

B A.05

A.05 indicates a SRAM sum check error.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF OFF OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON  —— A
Cause Remedy
A e Circuit board defective Replace SERVOPACK.
* SRAM defective




Inspection, Maintenance, and Troubleshooting

7.2.1 Troubleshooting Problems with Alarm Display

B A.06

A.06 indicates a back-up data sum check error.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO /AL1

/AL2

/AL3

OFF

OFF

OFF

OFF

OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON  —— A

Cause

Remedy

¢ Circuit board defective

* FLASH memory defective

Replace SERVOPACK.




7.2 Troubleshooting

A.10

A.10 indicates overcurrent.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

ON OFF OFF OFF OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred during A B o) d wh ON
) —— A, B,D ccurred when servo ¢, D
servomotor operation (/S-ON) signal turned ON
Occurred atpowerON — C
Cause Remedy
A Wiring grounded between SERVOPACK and | Check and correct wiring.
servomotor
B Servomotor phase U, V, or W grounded. Replace servomotor.
C e Circuit board defective Replace SERVOPACK.
* Power transistor defective
D Current feedback circuit, power transistor, Replace SERVOPACK.
DB relay, or circuit board defective.




Inspection, Maintenance, and Troubleshooting

7.2.1 Troubleshooting Problems with Alarm Display

H A30

A.30 indicates a regenerative alarm.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO /AL1 /AL2 /AL3

ON ON OFF OFF OFF
ON: Output transistor is ON
OFF: Output transistor is OFF
Status When Lit and Remedies

Occurred during

. — Occurred when the
servomotor operation A B control power turned ON | D

Occurred approximately
1 second after the main — A, B, C
circuit power ON

Cause

Remedy

Regenerative transistor is abnormal.

Replace SERVOPACK.

Disconnection of the regenerative resistor
unit

Replace SERVOPACK or regenerative resis-
tor unit.

Regenerative resistor unit disconnected
(for more than 5.0 kW)

Check wiring of the regenerative resistor
unit.

SERVOPACK defective.

Replace SERVOPACK.




7.2 Troubleshooting

A.40

A.40 indicates a main circuit voltage alarm.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO

/AL1 /AL2

/AL3

OFF OFF

ON

OFF OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

I Occurred when the control
Occurred at power ON A, B, C, D power turned ON E
Occurred approximately
0.6 second after the main —— A, D
circuit power turned ON.
Cause Remedy
A The power supply voltage is not within the | Check power supply.
range of specifications.
B Load exceeds capacity of the regenerative Check specifications of load inertia and over-
unit. hanging load.
C Regenerative transistor is abnormal. Replace SERVOPACK.
D * Rectifying diode defective

¢ Fuse blown

e Inrush current-limited resistor
disconnected

E SERVOPACK defective
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7.2.1 Troubleshooting Problems with Alarm Display

H AS51

A.51 indicates overspeed.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO /AL1 /AL3
ON OFF ON OFF OFF
ON: Output transistor is ON
OFF: Output transistor is OFF
Status When Lit and Remedies
Occurred when servo
ON tj/rsro’\vl\; Signa|rv A BCDE Occurred at power ON  —— E
turned ON
L Occurred during
high-speed ——A,B,C,D,E
servomotor rotation
after command input
Cause Remedy
A * Servomotor wiring incorrect. Check and correct wiring. (Check phase-A,
e Encoder wiring incorrect (disconnection, |-Bsand -C pulses correct at 2CN.)
shortcircuit, power supply, etc.)
B Incremental encoder power not supplied from | Use the SERVOPACK power supply for the
SERVOPACK encoder.
C Noise in encoder wiring Separate encoder wiring from main wiring
circuits.
D Incorrect parameter (number of encoder Set parameter Cn-11 to the correct number of
pulses) setting pulses.
E Circuit board defective Replace SERVOPACK.




7.2 Troubleshooting

A.71

A.71 indicates an overload excessively high overload.

The alarm output, the status when LEDs are lit, and the remedy procedure are identical to those
of A.72 below.

A.72

A.72 indicates an overload (long-term overload).

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

ON ON ON OFF OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred when servo ON
(/S-ON) signal turned ON A B,D Occurred at power ON E
Occurred when
command was input

Occurred at no -

servomotor rotation B, C, D

Occurred during I

normal operation C‘ D

Cause Remedy

A Servomotor wiring incorrect or disconnected | Check wiring and connectors at servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Load greatly exceeds rated torque. Reduce load torque and inertia. Otherwise,

replace with larger capacity servomotor.

D Incremental encoder power not supplied from | Use the SERVOPACK power supply for the
SERVOPACK. encoder.
E Circuit board defective Replace SERVOPACK.
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7.2.1 Troubleshooting Problems with Alarm Display

H A7A

A.7A indicates that the heat sink overheated.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO

/ALA

/AL2

/AL3

ON

ON

ON

OFF OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred during
servomotor operation

— A,B,C,D

Occurred when the
control power turned ON [ E

Cause

Remedy

A The ambient temperature of the SERVOPACK | Alter conditions so that the ambient temper-
exceeds 55°C. ature goes below 55°C.
B The air flow around the heat sink is bad. Follow installing method and provide suffi-
cient surrounding space as specified.
C Fan stopped. Replace SERVOPACK.
D SERVOPACK is running under overload. Reduce load.
E SERVOPACK defective Replace SERVOPACK.




7.2 Troubleshooting

A.80

A.80 indicates an encoder error.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON  —— A, B Occurred during — A.C.D.E
servomotor operation »
Cause Remedy
A Encoder wiring error Check the encoder wiring and rewire correct-
ly.
B Circuit board defective Replace SERVOPACK.
C Error occurred in absolute encoder. Turn the SERVOPACK OFF and then ON.

¢ Another encoder-related alarm is dis-
played when the power is turned ON

again.
D SERVOPACK miscounted pulses (positional | ¢ Separate encoder wiring from main cir-
displacement) or malfunctioned due to noise. cuits.
¢ Turn the SERVOPACK OFF and then
ON.
E The number of encoder pulses set in the Set the correct encoder pulse number in

SERVOPACK differs from the number of Cn-11.
pulses of the connected encoder.
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7.2.1 Troubleshooting Problems with Alarm Display

H A8

A.81 indicates an absolute encoder back-up error. (This alarm only occurs when a 12-bit abso-

lute encoder is used.)

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON  —— A B, C
Cause Remedy
A The following power supplied to the absolute | Initialize the absolute encoder and reset the
encoder all failed: machine zero point.

* +5V supply
* Battery

e Internal capacitor

B Circuit board defective Replace SERVOPACK.

C Absolute encoder malfunctioned Replace servomotor.




7.2 Troubleshooting

A.82

A.82 indicates an absolute encoder checksum error. (This alarm only occurs when a 12-bit ab-

solute encoder is used.)

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

I Occurred during |

Occurred at power ON A, B operation * A

Cause Remedy
A Abnormality during absolute encoder * Initialize the absolute encoder and reset

memory check the machine zero point.
* Replace servomotor if error occurs fre-
quently.
B Circuit board defective Replace SERVOPACK.

* If a checksum error (A.82) occurs during operation, an absolute encoder error (A.80) will be initially generated . The
checksum error (A.82) occurs after SERVOPACK is turned OFF and then ON.
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7.2.1 Troubleshooting Problems with Alarm Display

B A83

A.83 indicates that battery voltage is low, or an absolute encoder battery error occurred. (The

absolute encoder battery alarm only occurs when a 12-bit absolute encoder is used.)

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3
OFF OFF OFF ON OFF
ON: Output transistor is ON
OFF: Output transistor is OFF
Status When Lit and Remedies
Occurred at power ON  —— A B, C Occurred during —A, B
operation *
Cause Remedy
A * Battery not connected Check and correct battery connection.
¢ Battery connection defective
B Battery voltage below specified value Replace the battery and turn SERVOPACK
Specified value: 2.8 V ON.
C Circuit board defective Replace SERVOPACK.

* No alarm occurs at the SERVOPACK when a battery error (A.83) is generated. The battery er-

ror (A.83) occurs the next time the SERVOPACK turns ON.




7.2 Troubleshooting

A.84

A.84 indicates an absolute encoder data alarm. (This alarm only occurs when an absolute en-

coder is used.)

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred atpower ON  — A, B Occurred during —B
operation *
Cause Remedy
A Absolute encoder malfunctioned e Turn the SERVOPACK OFF and then
ON.
* Replace servomotor if error occurs fre-
quently.
B Circuit board defective Replace SERVOPACK.

* No alarm occurs at the SERVOPACK when a data error (A.84) is generated. The data error
(A.84) occurs the next time the SERVOPACK turns ON.
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7.2.1 Troubleshooting Problems with Alarm Display

B AS85

A.85 indicates an absolute encoder overspeed. (This alarm only occurs when an absolute en-

coder is used.)

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred atpower ON  — A, B
Cause Remedy
A Absolute encoder turned ON at a speed ex- | Turn the SERVOPACK OFF and then ON. If
ceeding 400 min-1. this error occurs frequently, replace the servo-
motor.
B Circuit board defective Replace SERVOPACK.
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7.2 Troubleshooting

H A.bO

A.b0 indicates a hardware error.

This alarm is occasionally not stored in the alarm trace-back function memory.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

ON ON OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred atpower ON  —— A, B Occurred during —A, B
operation
Cause Remedy
A SERVOPACK malfunctioned. Turn the control power ON again.
B SERVOPACK defective Replace SERVOPACK.
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7.2.1 Troubleshooting Problems with Alarm Display

B Ab2

A.b2 indicates CPU error 1.

Occasionally, this alarm is not displayed via serial communications or on the Digital Operator,

but is stored in the alarm trace-back function memory only.

In this case, the 7-segment LED on the SERVOPACK will indicate a CPU error ([Z] ), and the
Digital Operator will display either “CPF00” or “CPF01.”

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /ALA1 /AL2 /AL3

ON ON OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred atpowerON  — A, B
Cause Remedy
A SERVOPACK malfunctioned. Turn the control power ON again.
7 B SERVOPACK defective Replace SERVOPACK.
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7.2 Troubleshooting

A.b3

A.b3 indicates CPU error 2.

Occasionally, this alarm is not displayed via serial communications or on the Digital Operator,

but is stored in the alarm trace-back function memory only.

In this case, the 7-segment LED on the SERVOPACK will indicate a CPU error ([Z] ), and the
Digital Operator will display either “CPF00” or “CPF01.”

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /ALA1 /AL2 /AL3

ON ON OFF ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred atpower ON  — A, B Occurred during — A, B
operation
Cause Remedy
A SERVOPACK malfunctioned. Turn the control power ON again.
B SERVOPACK defective Replace SERVOPACK.
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7.2.1 Troubleshooting Problems with Alarm Display

B AC1

A.C1 indicates a Servo overrun.

Alarm Output

Alarm Output

Alarm Code Output

Alarm Output

/ALO /AL1 /AL2 /AL3
OFF OFF ON ON OFF
ON: Output transistor is ON
OFF: Output transistor is OFF
Status When Lit and Remedies
Occurred at power ON Occurred when servo ON
P (/S-ON) signal turned ON AB.cnDE
L Occurred when
parameter Cn-01 —— E Occurred when command —— A B, C,D, E
Bit0=0 was input
Occurred 1 to 3 seconds
after power ON
L Occurred when
parameter Cn-01 —— A B,C,D,E
Bit0 =1
Cause Remedy
A Servomotor wiring incorrect Check wiring and connectors at servomotor.
B Encoder wiring incorrect Check wiring and connectors at encoder.
C Incremental encoder power not supplied from | Use the SERVOPACK power supply for the
SERVOPACK encoder.
D Encoder defective Replace servomotor.
E Circuit board defective Replace SERVOPACK.
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7.2 Troubleshooting

A.C2

A.C2 indicates that an encoder phase error was detected. (This alarm only occurs when an in-

cremental encoder is used.)

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF ON ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

curearowon | —DE | Qmmams —aBCo

Occurred 1 to 3 seconds
after power ON A B, C' D

Cause Remedy
A Noise in encoder wiring Separate encoder wiring from main wiring
circuits.
B Encoder wiring incorrect or poor connection |Check wiring and connectors at encoder.
C Encoder defective Replace servomotor.
D Circuit board defective Replace SERVOPACK.
E Absolute encoder was used with incremental | Change to absolute encoder setting. (Change
encoder setting. bit E of Cn-01 to 1.)
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7.2.1 Troubleshooting Problems with Alarm Display

B AC3

A.C3 indicates an encoder phase A or phase B disconnection.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1

/AL2 /AL3

OFF

OFF

ON ON OFF

ON: Output transistor is ON

OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON

i

Occurred when

parameter Cn-01 —D

Bit0=0

after

Occurred 1 to 3 seconds

power ON

i

Occurred when

Occurred when servo ON

(/S-ON) signal tumed ON ABcCD
Occurred during ‘ A B,C,D
servomotor operation

parameter Cn-01  —— A B, C, D
Bit0 =1
Cause Remedy
A Encoder wiring incorrect or poor connection |Check wiring and connectors at encoder.
B Noise in encoder wiring Separate encoder wiring from main wiring
circuits.

C Encoder defective Replace servomotor.
D Circuit board defective Replace SERVOPACK.
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B AC4

A.C4 indicates an encoder phase C disconnection.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF ON ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at power ON Occurred when servo ON
(/S-ON) signal turned ON A B.CD
L Occurred when )
parameter Cn-01 Bit —— Occurred during L AB,C,D
0=0 servomotor operation

Occurred 1 to 3 seconds
after power ON

L Occurred when
parameter Cn-01 Bit

0 — A BCD
Cause Remedy
A Encoder wiring incorrect or poor connection |Check wiring and connectors at encoder.
B Noise in encoder wiring Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board defective Replace SERVOPACK.
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7.2.1 Troubleshooting Problems with Alarm Display

H A.dO

A.d0 indicates a position error pulse overflow.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

ON OFF ON ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred during

servomotor operation Occurred at power ON | — F

Overflow during
—| high-speed — A
operation

No feedback pulse
—| returned after — B, F
command input

Normal operation but
— overflow when — C, D, E
command for long
stroke operation was
input

Cause Remedy

A Servomotor wiring incorrect Check and correct wiring. (Check that
phase-A, -B, -C pulses are correct at 2CN.)

B Encoder wiring incorrect (disconnection,
shortcircuit, power supply, etc.)

C SERVOPACK adjustment incorrect Increase speed loop gain (Cn-04) and/or
position loop gain (Cn-1A).

D Servomotor overloaded Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.

E e Position command pulse frequency too * Decrease command pulse frequency.
high ¢ Decrease acceleration/deceleration rate.
* Specified acceleration/deceleration rate e Change electronic gear ratio.
too high
F Circuit board defective Replace SERVOPACK.
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B AFi

A F1 indicates power line open-phase.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

ON ON ON ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at main circuit Occurred when the control
power supply ON. A! B power turned ON. C
Cause Remedy
A One phase (L1, L2, or L3) of the main circuit |  Check power supply.
power supply is disconnected. * Check wiring of the main circuit power
supply.
¢ Check MCCB, noise filter, and magnetic
contactor.
B There is one phase where the line voltage is | Check power supply.
low.
C SERVOPACK defective Replace SERVOPACK.
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7.2.1 Troubleshooting Problems with Alarm Display

B AR

A F3 indicates a momentary power loss alarm.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

ON ON ON ON OFF

ON: Output transistor is ON
OFF: Output transistor is OFF

Status When Lit and Remedies

Occurred at main circuit Occurred during L
power supply ON. A’ B servomotor operation A’ C
Cause Remedy
A Although the momentary power loss alarm is | Set the parameter Cn-01 bit 5 to 0.

not necessary, its parameter is set valid.

B Time between turning power OFF and back | After turning power OFF, wait for at least 0.5
ON was shorter than 0.5 second. second, and then ON again.
C If any of the following power supply condi- | Check the power supply.

tions are met during motor operation:
Terms

* Complete power loss: half cycle of supply

e Complete power loss = Power loss where
frequency

voltage drops to zero.
* Voltage drop: full cycle of supply fre-

¢ Voltage drop = Power loss where voltage
quency

drops, but not to zero.
Note: Because of detector lag or detector mar-

gin, there may be no alarm even if the
above values are exceeded.
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B CPF00

CPFO0O indicates a Digital Operator transmission error 1. This alarm is not stored in alarm trace-

back function memory.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

Not specified

Status When Lit and Remedies

(D)_C(;turlred at {DOWGI' ON-t g Occurred when digital
igital operator connected —— A B, C, D operator was connected —— A B, C,D

before SERVOPACK to SERVOPACK while

power turned ON. power turned ON.

Cause Remedy
A Cable defective or poor contact between Dig- | ¢ Check connector connections.
ital Operator and SERVOPACK * Replace cable.

B Malfunction due to external noise Separate Digital Operator and cable from

noise source.

C Digital Operator defective Replace Digital Operator.

D SERVOPACK defective Replace SERVOPACK.
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7.2.1 Troubleshooting Problems with Alarm Display

B CPFO1

CPFO1 indicates a Digital Operator transmission error 2. This alarm is not stored in alarm trace-

back function memory.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

Not specified

Status When Lit and Remedies

Occurred during operation —— A B, C, D
Cause Remedy
A Cable defective or poor contact between ¢ Check connector connections.
Digital Operator and SERVOPACK * Replace cable.
B Malfunction due to external noise Separate Digital Operator and cable from
noise source.
C Digital operator defective Replace Digital Operator.
D SERVOPACK defective Replace SERVOPACK.




7.2 Troubleshooting

A.99

Indicates normal operation. Not an alarm.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF OFF ON

ON: Output transistor is ON
OFF: Output transistor is OFF

CPU Error ([C] 7-segment LED Display)

Indicates an error in the SERVOPACK CPU.
When this error occurs, the Digital Operator displays “CPF00” or “CPF01.”

A.b2 or A.b3 may be stored in the alarm trace-back function memory.

Alarm Output

Alarm Output

Alarm Code Output Alarm Output

/ALO /AL1 /AL2 /AL3

OFF OFF OFF OFF OFF

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Lit and Remedies

Occurred atpower ON  —— A, B Sggfartri?)ﬂ during —A, B
Cause Remedy
A SERVOPACK malfunctioned Turn the control power ON again.
B SERVOPACK defective Replace SERVOPACK.




Inspection, Maintenance, and Troubleshooting

7.2.2 Troubleshooting Problems with No Alarm Display

7.2.2 Troubleshooting Problems with No Alarm Display

Refer to the tables below to identify the cause of a problem which causes no alarm display and

take the remedy described.

Turn OFF the servo system power supply before commencing the shaded procedures.

Contact your Yaskawa representative if the problem cannot be solved by the described proce-

dures.

Table 7.4 Troubleshooting Table with No Alarm Display

Symptom

Cause

Inspection

Remedy

Servomotor does not start.

Power not turned ON

Check voltage between power
supply terminals.

Correct the power circuit.

Loose connection

Check terminals of connectors
(1CN, 2CN, 3CN, 6CN).

Tighten any loose parts.

Connector (1CN) external wir-
ing incorrect

Check connector (1CN) exter-
nal wiring.

Refer to connection diagram
and correct wiring.

Servomotor or encoder wiring
disconnected

Reconnect wiring.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Command not input

Check input pins.

Input correctly.

/S-ON input is turned OFF

(If Cn-01 Bit 0 is 0)

Turn /S-ON input ON.

Command pulse mode selec-
tion incorrect

Refer to 3.9 Pulse Operation
Mode.

Select correct parameters Cn-02
Bits 3, 4, 5.

Encoder type used differs from
parameter setting.

Incremental or absolute encod-
er?

Set parameters Cn-01 Bit E to
the encoder type used.

P-OT and N-OT inputs are
turned OFF.

(If Cn-01 Bits 2, 3 are 0)

Turn P-OT and N-OT input
signals ON.

Servomotor moves instanta-
neously, then stops.

Number of encoder pulses used
differs from parameter setting.

Set the parameter Cn-11 to the
number of encoder pulses used.

Servomotor or encoder wiring
incorrect

Refer to 3.18 Special Wiring
and correct wiring.

Suddenly stops during opera-
tion and will not restart.

An alarm occurred with the
alarm reset signal /ALM-RST
ON.

Remove cause of alarm. Turn
alarm reset signal /ALM-RST
from ON to OFF.

Servomotor speed unstable

Wiring connection to motor de-
fective

Check connection of phase -U,
-V, and -W power leads encod-
er connectors.

Tighten any loose terminals or
connectors.
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7.2 Troubleshooting

Symptom

Cause

Inspection

Remedy

Servomotor vibrates at approxi-
mately 200 to 400 Hz.

Speed loop gain value is too
high.

Reduce Cn-04 set value for
speed loop gain.

High rotation speed overshoot
on starting and stopping.

Speed loop gain value is too
high.

Reduce Cn-04 set value for
speed loop gain.

Servomotor overheated

Ambient temperature is too
high.

Measure servomotor ambient
temperature.

Reduce ambient temperature to
40°C max.

Servomotor surface dirty

Visual check

Clean dust and oil from motor
surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity servomotor.

Abnormal noise

Mechanical mounting incorrect

Servomotor mounting screws
loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and vibration near
bearing.

Consult your Yaskawa repre-
sentative if defective.

Machine causing vibrations

Foreign object intrusion, dam-
age or deformation of driving
parts of machine.

Consult with machine
manufacturer if defective.
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7.2.3 Internal Connection Diagram and Instrument Connection Examples

7.2.3 Internal Connection Diagram and Instrument Connection

Examples

The following diagram shows the SGDB-[JLJAM SERVOPACK internal connection diagram,
instrument connection examples, and connections between SERVOPACK and encoder.

Refer to these diagrams during inspection and maintenance.

0.2to 1.5 kW

Three-phase 4
200 to 230 VAC _15 9%

Internal Connection Diagram

Relay
driver

isolator

(50/60 Hz) ; =
dddy s - .
1) 4 | Ryl R2
?/BPWB ‘FU1 iy H
(SGDB- P s :
Line fiter] | CC{ i7/1AA) X cod : :‘fzﬂ%
IMC || 1BA1BA3 H , U _J,: U
e Tz RT c1 ¥ E=xP7cto v A EA v
g 3 S | =
| s = T4 . 3 w
BA2 Jc7lcsfcs Y ! 4 4 )
= A: = t N
H -+
I ; l [ @
co N .
- @ + = Voltage ' T ase driver, Overcurrent l
. detection detec%ion rotection isolator _’

__|
CN

_ )
T2PWB(SGDB- — . J
1CB [ jr IAA) l
Lic [CBUIAW Ir— - T BCIOC
* lconver-
ol E T 1% | Flener v |
I T = - +12V
| Voltage G5V
: v 4PWB(SGDB- adjust.
CDAA) ment I
b Power ) I‘: eri_al port !
Ot'):v'!er(zﬁ e . . setting -Sen{ol @
control
1 NE STATU [ circuit
Surge + 5PWB ] —
rz= suppressor | (SGDB- ' 5V
X CEMA) _J
“=--. Open when .
GRY) " Servoalarm | H - »
occurs. J I v
' 1
lePWB s
! (SGDB conversion @ |
LCFMA) 6CN 5CN 30N
e 0

(Sequence input/  (Analog monitor (

output)

Figure 7.2

PWM control circuit

Curren
detectio

(g
1CN

—

[ Loy
JE—

output for
observation)

Servo control circuit

@
1PWB

(SGDB-
CAMA)

C
Digital operator,

personal computer)

Servomotor

g

PG

|

(PG output)

(Pulse input)

(Sequence input/
output)

7CN (Battery)

Internal Connection Diagram of 0.2 to 1.5 kW SERVOPACK



7.2 Troubleshooting

2.0 to 3.0 kW

Three-phase

200 to 230 VAC *12,, B
(50/60 Hz) | . - : =5 :
é)é)é) +€' Sio— 3 !
I 3PwB Dbl i B PM1
(SGDB- P s -
Line filter CCLIIAA) % ! A
+ 1MC |1 BA1BA3 .: s . k v
N ECEF RT ' B | cro v
B T syl | :
= y ' 0 W
— BA2 Jc7|celcs Y T | H N-i 1 DB2:
-k i
| - i >=[®
1 .
. | . |
— Vi ET - ' ase driver, Overcurrent
Voltage L .
* @ ;/:t:gﬁ;n rotection isolator TC1
isolator, R isol. * o——- Gate drive b
—#__ o ———— o e — -—(5J - + + isolator
2PWB(SGDB- [—- - ] I I e 2
Lic | CBUEIMY 17-{oome J
3C | = I * > | conver- e 5V
I B B T Gl L B B SR | PWM control circuit I
PG5V
I_T l aPWB(sGDB-  [[ voiage [ | 1CN
CDAA) ment ]
Power : "l —_ =] Serial port | T l
Power ON - selectior '
. S i
OFF . 1MC hu B
g | (STATUS ot
1 urge . 5PWB . -
suppressor | (SGDB: r EX AV
rzzm CEMA) H
L..-s Open when ..J S trol circuit
GRY) oo et .-—-Cr:)— ' ” ” ervo control circui
occurs. | I oV
. 1/10 | POWER; |ALARM @g_
— 1 [ ——
6PWI Analog voltage |~ AxXis address 1PWB
(SGDB- conversion ection (SGDB-
'LCFMA) 6CN 1 ECN CAMA)
.._(:_—_:-_",_—_I__Cl:y_ e+ e = e © S & —

Figure 7.3

(Sequence in-
put/output)

(Analog monitor
output for
observation)

Digital operator,
personal computer)

FAN2 is not
used for 2.0 kW

Servomotor

—_—

PG

ol

(PG output)

(Pulse input)

(Sequence in-
put/output)

7CN (Battery)

Internal Connection Diagram of 2.0 to 3.0 kW SERVOPACK
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7.2.3 Internal Connection Diagram and Instrument Connection Examples

5.0 to 15.0 kW

Three-phase
200 to 230 VAC

Regeneratlve resistor (option)

15 %
50/60 H . - . .  am—
(50/60 Hz) l THST. FANY )
4,8\8 L+
Jok) # DB1 m
= PM/PMZIPMS L__ o
Line filte l N l
ry U CT1 =12V
_MC {L1 BA1BAS o] u
:- z 15T vICr2 v
- =S Hs L
. = Tx L w
A2 cj0qcs B
@ T Voltage R2
d detection
i driver isolator
o1 ' J — : :
. Current
L1C} S DC/DC r
3G .L’ conver- L_. EAN
ST I son 2y PWM control circuit
I__J' PG5 V control circui
Voltage
N ® adius%— F: '
t ment ’
Power ’ T—’: [2SwI~Serial port 1 T L_
Power oN & setting '
OFF . 1MC < | ] Servo
S \ control
-'I%‘%C’E@'_] I TAT r___________. circuit
urge 5PWB [ —
P suppressor [ (SGDB- H +5V
oy CEMA)
t-.-4 Openwhen [ _
(BRyY)  servo alarm | P s 4 Servo control circuit
oceurs. oV
. I/O ! POWER
6PW Analog vor .‘_——x\sa s
“CFMA) | o (SGDB-
L & ' 3CN CAMA)
- ’_._.l... ) + e — . —— ——— a————
(Sequence in- (Analog monltor (Digital operator,
output for personal computer)

put/output)

Figure 7.4

observation)

Servomotor

—— s

(PG output)

(Pulse input)

(Sequence in-
put/output)

7CN (Battery)

Internal Connection Diagram of 5.0 to 15.0 kW SERVOPACK
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Bl Instrument Connection Examples

Examples of a SERVOPACK connected to a power supply and a servomotor are shown below.
For details on how to connect the SERVOPACK to a host controller, refer to 3.4 to 3.7.

Three-phase 200 to 230 VAC *13 %
(50/60 Hz)

RIS|T SERVOPACK

1MCCB 6)3—})

SGDB- £33AM |

u
\Y
FIL : W
FG
1 L1C ®
L3C
1MC |
- L1
i L2
'l L3
1Ry (For serv;agm display) ! ALM= 22 @
o o 1P
Main circuit gﬂozm rcgﬁ;i‘t)ly U
power supply
OFF ¢} R 1MC ALM-
—-—Q_Lo—Iz 2—_]—0 o—t‘;\j—— ® FG J
1MC 1SUP I
1MCCB: Circuit breaker for wiring (for inverter) 1PL: Indicator lamp
FIL: Noise filter 1SUP: Surge suppressor
1MC: Contactor 1D:  Flywheel diode
1Ry: Relay
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7.2.3 Internal Connection Diagram and Instrument Connection Examples

Hl Connections between SERVOPACK and Encoder for SGMS
SGMD, and SGMG

Incremental Encoder

Incremental encoder

2
0.128 mm 2CN___ SERVOPACK __ iCN
A Blue ;Y 216 pp _PheseA  1-24] pao
B’] White Blué [P 247 Jpa T-257T 7 JPAC | IP! JJ>—‘
T
c VYellow ! i 218 pp _Eh_afe_B_’ 1-26 PBO {
D { White Yellow P! 219 o 1-2777 /PBO  Ip! 4>
Eg Green, | 214 pc PhaseC,. 114) PCO | |
F [ White Grean TP PELINS %1-15 /PCO ¢ pi j}
! ' [ ) .
o Output line driver i | | Applicable line
| | TI- made : : receiver
! i SN75ALS194 or equivalent {1 | Tmade
H Red | | 2-4 t SN75175 or
PG5V 1 ! ;
G ‘] Black ! 1 R equivalent
! ] 521 PGOV ro
Vo i
oo 2:2 151 sg |
032amme | 26 ov T ov
i | 2.3 : 1
] 1 1
! ! | I
t i ! |
| t : 1
! ! o
| i i (
( | | i
I : Connector R
J . P case 4 Connector T (Customer’s side)
A
Shield wire

Cable B9400064

W

—o—

Figure 7.5 Connecting Incremental Encoder and SERVOPACK

Absolute Encoder

Absolute encoder

0.128 mm?

Cable DP8409123

1

) 2CN SERVOPACK 1CN -
A /Blue o 2:16 PhaseAp, 124 pao
5 T Bie | 15! 217 /PQ 251 JPac 1 17, -
T )
Yellow | | 248 g _PhaseB 1267 PBO ! |
“IWhite Yellow 3P (219 pp 1-277, /PBO | Ipi
t t i
Green | | 214 pg _Phasec 114] PCO |
hite Greent L P1 215 pg ‘R1-15 [PCO 1 Ip! QD—
T T T )
Whii’:rF")Llﬁplé TP : gg PS Output line driver i : Applicable line
i i /PS TI- made ! i | receiver
I | SN75ALS194 or 1| Tl-made
Red ! | 2.4 equivalent | : SN75175 or
Sy : T 507 gg 8 \\; i : equivalent
1] ]
! ] 2-5 N
| : 1
! : 2.2 ov 15 SG : | ov
0.324 mm?, : 2.6 Lo
i ! 2-3 Lo
1 | o’
White Gray : 210 7CN
Orange T 2.12 7-1 BAT _+
White Orange] P I 213 -2 BAT T.
. ! Battery —
& o Connector Connector (Customer’s side)
/\ ‘ case case
/ Shield wire l
.

Figure 7.6 Connecting Absolute Encoder and SERVOPACK
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Bl Connections between SERVOPACK and Encoder for SGM and
SGMP

Incremental Encoder

Cable B9400064

2
Incremental encoder ~ 0.128 mm 2CN SERVOPACK 1CN
1 Blue ;~ 216 pa _PhaseA 1241 PAO /7 %
21 White Blué_ P 247 Jpa T-257T 7 JPAC | IP! JJ>—‘
3 VYellow ! i 218 pp _Eh_afe_B_’ 1-26 PBO : {
White Yellow TP 219 o 1-2777 /PBO  Ip! 4>
5 Green | ! 214 pC _F_’h_aie‘c_ 1-14 PCO | )
/ 67 White Green [ P 215 o {?1-15 [PCO | Ipi j}
: ] ! ) '
o Output line driver i | | Applicable line
| 1 TI- made : : receiver
! i SN75ALS194 or equivalent ©1 | Timade
8 Red | ! 2-4 i1 | sN751750r
PG5V ol .
7 ‘] Black I 1 R equivalent
A N PGOV -
Voo [Hes .
o 22 5 1 s 1
032amme | 26 ov 1 ov
- 23 L
! ! | I
t i ! |
| t : 1
! ! I
! t | |
( | | i
I : Connector e
> o case Connector (Customer’s side)
N AL N
Shield wire I
+

Figure 7.7 Connecting Incremental Encoder and SERVOPACK

Absolute Encoder

2
Absolute encoder  0.128 mm ) 2CN SERVOPACK  1CN
1 Blue !\ 216 PhaseA . 124] pao 0
e Blue « 17} 217 0 RO N
7 T )
3) Yelow | | ,248 g Phases . 126) PBO | i
# Ihite Yellod_$P] 219 pp 1277, /PBO | Ipi
5), Green | | 2:14 pc _PhaseC 114] PCO | |
6 JWhite Green [P 215 po ‘R1'15 [PCO 1 Ip! QD_
T T
o| Purple i | 28 ps ! i
\White Purplé Ip: 2.9 Output line driver 1 : Applicable line
\ | TI- made ! 1 receiver
[ SN75ALS194 or i1 | Tl-made
Red ! | 2.4 equivalent ! : SN75175 or
T - PG5V equivalent
Rlackf R PGOV b
| 1 2-5 N ' '
| ! 2-2 ov 15 56 : : ov
2 |
0.324 mm 5 | 2.6 1 :
1 | 2-3 [ 1
¢ L/
I
White Gra : 7CN
2-10
Orange ! 2.12 7-1 BAT _+
White Orange] P | 213 7-2 BAT 7.
! Battery
1 ’ i
! ; Connector Connector (Customer’s side)
/\ i case case
/ Shield wire

B
Cable DP8409123 1

Figure 7.8 Connecting Absolute Encoder and SERVOPACK
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Servo Adjustment

This appendix presents the basic rules for 2-Series AC SERVOPACK gain
adjustment, describes various adjustment techniques, and gives some pre-

set values as guidelines.

A.1 =-Series AC SERVOPACK Gain

Adjustment ... L, A-2

A.1.1  =-Series AC SERVOPACKS and Gain Adjustment
Methods .......... ...

2
A.1.2 Basic Rules for Gain Adjustment ............. 2

A.2 Adjusting a Position-control SERVOPACK A -4
A.2.1  Adjusting Using Auto-tuning ................. A-4

A22 AdjustingManually ......................... A-5

8

A.3 Gain Setting References ............... A -
A.3.1  Guidelines for Gain Settings According to Load
InertiaRatio .................. . o A-8




Servo Adjustment

A.1.2 Basic Rules for Gain Adjustment

A.1 >-Series AC SERVOPACK Gain Adjustment

This section gives some basic information required to adjust the servo system.

A.1.1 3-Series AC SERVOPACKSs and Gain Adjustment Methods

The SGDB-AM SERVOPACK can be adjusted manually by observing machine responses, or
automatically using the SERVOPACK auto-tuning function.

The main parameters changed by the customer to adjust the servo system include the follow-
ing:

Cn-04 (Speed Loop Gain)

Cn-05 (Speed Loop Integration Time Constant)

°

°

® Cn-17 (Torque Command Filter Time Constant)
® Cn-1A (Position Loop Gain)

A

simple block diagram of the servo system is shown below.

Speed Speed
pattern . R . Motor
—»| Error ™ p| SpeedKv |l Current |y o0 0

3! counter KP S control 5| control converter :

section Ti |:’ section )

Time I

'

¢

Speed loop !
T®

Position loop

4

Encoder
Kp: Position loop gain

Kv: Speed loop gain

Ti: Integration time constant

Figure A.1 Servo System Block Diagram

A.1.2 Basic Rules for Gain Adjustment

1. The servo system comprises three feedback systems: position loop, speed loop, and current
loop. The response must increase from outer loop to inner loop (see Servo System Block
Diagram, above). The response deteriorates and oscillates if this principle is not obeyed.
The customer cannot adjust the current loop. Sufficient response is assured for the current
loop.

The customer can adjust the position loop gain and speed loop gain, as well as the speed
loop integration time constant and torque command filter.

2. The position loop and speed loop must be adjusted to provide a balanced response.
In particular, if the position loop gain only is increased (adjustment with Cn-1A at the SER-
VOPACK, the speed commands oscillate, and the positioning time extends and oscillates
as a result.
If the position loop gain (or Cn-1A) is increased, the speed loop gain (Cn-04) must be simi-
larly increased.
If the mechanical system starts to oscillate after the position loop gain and speed loop gain
are increased, do not increase the gains further.
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A.1 =-Series AC SERVOPACK Gain Adjustment

3. The position loop gain should not normally be increased above the characteristic frequen-
cy of the mechanical system.
For example, the harmonic gears used in an articulated robot form a structure with ex-
tremely poor rigidity and a characteristic frequency of approximately 10 to 20 Hz. This
type of machine allows a position loop gain of only 10 to 20 (1/sec).
Conversely, the characteristic frequency of a precision machine tool such as a chip mount-
er or IC bonder exceeds 70 Hz, allowing a position loop gain exceeding 70 (1/sec) for some
machines.
Therefore, although the response of the servo system (servo driver, motor, detectors, etc.)
is an important factor where good response is required, it is also important to improve the
rigidity of the mechanical system.

4. Incases where the position loop response is greater than the speed loop response and linear
acceleration or deceleration is attempted, the poor speed loop response and follow-up
cause an accumulation of position loop errors and result in increased output of speed com-
mands from the position loop.

The motor moves faster and overshoots as a result of increased speed commands, and the
position loop tends to decrease the speed commands. However, the poor motor follow-up
due to the poor speed loop response results in oscillating speed commands, as shown in
the diagram below.

If this problem occurs, reduce the position loop gain or increase the speed loop gain to
eliminate the speed command oscillations.

Speed

— Actual speed
-~~~ Targeted speed pattern

Time

Figure A.2 Behavior with Unbalanced Position Loop Gain and Speed Loop Gain



Servo Adjustment

A.2.1 Adjusting Using Auto-tuning
A.2 Adjusting a Position-control SERVOPACK

This section gives examples of adjusting the gains of a position-control SERVOPACK manually

and using auto-tuning.

A.2.1 Adjusting Using Auto-tuning

B Important Points About Auto-tuning

Speed During Auto-tuning

Auto-tuning may not function correctly if the speed is too low, so set the speed to approximate-

ly 500 min"!. Speed is set with the parameter Cn-22 (fourth feed speed).

IMPORTANT Ifffourth[feed[$peed[is[ised[in[hormal[dperation,[do[hot[forget[fo[destore[the[driginal[dettings[dfter[duto-tuning.

Selecting Machine Rigidity

If the machine rigidity is unknown, select the rigidity according to the following standards.

Drive Method Machine Rigidity
Ball screw, direct 3 (C-003) to 7 (C-007)
Ball screw, with gears 2 (C-002) to 3 (C-003)
Timing belt 1 (C-001) to 3 (C-003)
Chain 1 (C-001) to 2 (C-002)
Wave gears* 1 (C-001) to 2 (C-002)

* Product name: Harmonic Drive

Select the machine rigidity level according to the table.

Level Rigidity

7(C-007) |High
6 (C-006)
5 (C-005)
4 (C-004)
3(C-003) | Medium
2 (C-002)
1(C-001) |Low

Auto-tuning may not end if high rigidity is selected for a low-rigidity machine or low rigidity
is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.
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A.2 Adjusting a Position-control SERVOPACK

M If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines with
large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceeding
15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment.

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or load

torque, vibrations or noise may still occur in some positions.

B Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid os-
cillations). This can result in long positioning times.

In particular, the target position may not be reached if low response is selected, because the
machine does not move in response to the final minute commands. An excessively high setting
of the integration time constant (Cn-05) during auto-tuning is one cause of this problem.

If response is slow, the speed loop gain cannot be manually increased very much after auto-tun-
ing, because increasing the gain causes oscillation.

In this case, manually reduce the integration time constant while observing the machine behav-
ior to ensure oscillation does not occur.

Auto-tuning does not set the torque command filter (Cn-17).

A.2.2 Adjusting Manually

Hl Parameters

The role of each parameter is briefly described below.

Speed Loop Gain (Cn-04)

This parameter sets the speed loop response.
The response is improved by setting this parameter to the maximum value in the range which
does not cause vibrations in the mechanical system.
The following formula relates the speed loop gain to the load inertia.
Speed Loop Gain Kv [Hz] = %

— x (Cn-04 Preset value)
+1

L
2
GDM

GD\2 Motor Axis Converted Load Inertia
GDw2: Motor Moment of Inertia



Servo Adjustment

A.2.2 Adjusting Manually

Speed Loop Integration Time Constant (Cn-05)

The speed loop has an integration element to allow response to micro-inputs.

This integration element can produce a delay in the servo system, and the positioning setting
time increases and response becomes slower as the time constant increases.

However, the integration time constant must be increased to prevent machine vibration if the
load inertia is large or the mechanical system includes a vibration elements.

The following formula calculates a guideline value.

i 1
TI22'3X2n><Kv

Ti: Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz)

Torque Command Filter Time Constant (Cn-17)

When a ball screw is used, torsional resonance may occur which increases the pitch of the
vibration noise.

These vibrations can sometimes be overcome by increasing the torque command filter time
constant.

However, this filter can produce a delay in the servo system, as is the integration time constant,

and its value should not be increased more than necessary.

Position Loop Gain (Cn-1A)

The position loop gain parameter determines the servo system response.

The higher the position loop gain is set, the better the response and shorter the positioning
times.

To enable a high setting of the position loop gain, increase the machine rigidity and raise the
machine characteristic frequency.

Increasing the position loop gain only to improve the response can result in oscillating response
of the overall servo system, that is, the speed commands output from the position loop oscillate.

Therefore, also increase the speed loop gain while observing the response.
B Adjustment Procedure

1. Set the position loop gain (Cn-1A) to a low value and increase the speed loop gain (Cn-04)
within the range that no abnormal noise or oscillation occurs.

2. Slightly reduce the speed loop gain from the value at step 1, and increase the position loop
gain in the range that no overshooting or vibration occurs.

3. Determine the speed loop integration time constant (Cn-05), by observing the positioning
set time and vibrations in the mechanical system.
The positioning set time may become excessive if the speed loop integration time constant
(Cn-05) is too large.

4. It is not necessary to change the torque command filter time constant (Cn-17) unless tor-
sional resonance occurs in the machine shafts.
Torsional resonance may be indicated by a high vibration noise from the machine system.
Adjust the torque command filter time constant to reduce the vibration noise.

5. Finally, fine adjustment of the position gain, speed gain, and integration time constant is
required to determine the optimum point for step response, etc.
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A.2 Adjusting a Position-control SERVOPACK

B Functions to Improve Response

The mode switch, feed-forward, and bias functions improve response.
However, they are not certain to improve response and may even worsen it in some cases. Fol-
low the points outlined below and observe the actual response while making adjustments.

Mode Switch

The mode switch improves the transition characteristics when the torque commands become

saturated during acceleration or deceleration.
Above the set level, the speed loop control switches from PI (proportional/integral) control to

P (proportional) control.

Feed-forward Function

Use feed-forward to improve the response speed. However, feed-forward may be ineffective
in systems where the value of position loop gain is sufficiently high.

Follow the procedure below to adjust the feed-forward amount (Cn-1D).

1. Adjust the speed loop and position loop, as described above.

2. Gradually increase the feed-forward amount (Cn-1D), such that the positioning complete
(/POS1) signal is output early.

At this point, ensure that the positioning complete (/POS1) signal does not brake up (alter-
nately does not turn ON/OFF) and that the speed does not overshoot. These problems can
arise if the feed-forward is set too high.

Bias Function

When the lag pulses in the error counter exceeds the positioning complete width (Cn-1B), the
bias amount (Cn-1C) is added to the error counter output (speed command). If the lag pulses
in the error counter lies within the positioning complete width (Cn-1B), the bias amount
(Cn-1C) is no longer added.

This reduces the number of pulses in the error counter and shortens the positioning time.

The motor speed becomes unstable if the bias amount is too large.

Observe the response during adjustment as the optimum value depends on the load, gain, and
positioning complete width.

Set Cn-1C to zero (0) when the bias is not used.

Speed

Motor Speed with No Bias

Speed Command — Motor Speed with Bias

Time




Servo Adjustment

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

A.3 Gain Setting References

This section presents tables of load inertia values for reference when adjusting the gain.

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

Adjustment guidelines are given below according to the rigidity of the mechanical system and

load inertia. Use these values as guidelines when adjusting according to the procedures de-

scribed above.

These values are given as guidelines only. Oscillations and poor response may occur inside the

specified value ranges. Observe the response (waveform) to optimize the adjustment.

Higher gains are possible for machines with high rigidity.

Machines with High Rigidity

Ball Screw, Direct Drive Machines

Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Speed Loop Gain | Speed Loop Integration
(GD_2/GDy?) Gain (Cn-1A) [1/s] (Cn-04) Time Constant
(Cn-05) [ms]

1x 50to 70 50to 70 5t0 20

3% 100 to 140 * Slightly increase this value
for inertia ratio of 20 X, or

5X 150 to 200 greater.

10 % 270 to 380

15X 400 to 560

20 X 500 to 730

30 % 700 to 1100

Note: For an inertia ratio of 10 X, or greater, set the position loop gain and speed loop gain to
slightly lower values than the values shown and set the speed loop integration time
constant to a higher value before starting the adjustment.
As the inertia ratio increases, set the position loop gain and speed loop gain to the lower
limit of the range of values specified. Conversely, increase the speed loop integration time

constant.



A.3 Gain Setting References

B Machines with Medium Rigidity

Machines driven by ball screw through gears, or machines directly driven by long ball screws.

Example: General machine tools, orthogonal robots, conveyors

Load/Inertia Ratio Position Loop Speed Loop Gain | Speed Loop Integration
(GD 2/GDy?) Gain (Cn-1A) [1/s] (Cn-04) Time Constant (Cn-05)
[ms]

1Xx 30 to 50 30 to 50 10 to 40

3% 60 to 100 * Slightly increase this value
for inertia ratio of 20 X, or

SX 90 to 150 greater.

10x 160 to 270

15 % 240 to 400

20 X 310 to 520

30X 450 to 770

Note: For an inertia ratio of 10 X, or greater, set the position loop gain and speed loop gain to
slightly lower values than the values shown and set the speed loop integration time
constant to a higher value before starting the adjustment.
As the inertia ratio increases, set the position loop gain and speed loop gain to the lower
limit of the range of values specified. Conversely, increase the speed loop integration time

constant.

B Machines with Low Rigidity

Machines driven by timing belts, chains or wave gears (product name: Harmonic Drive).

Example: Conveyors, articulated robots

Load/Inertia Ratio Position Loop Speed Loop Gain | Speed Loop Integration
(GD2/GDyp?) Gain (Cn-1A) [1/s] (Cn-04) Time Constant (Cn-05)
[ms]

1X 10 to 20 10 to 20 50 to 120

3% 20 to 40 * Slightly increase this value
for inertia ratio of 20 X, or

SX 30 to 60 greater.

10 % 50 to 110

15X 80 to 160

20 X 100 to 210

30 x 150 to 310

Note: For an inertia ratio of 10 X, or greater, set the position loop gain and speed loop gain to
slightly lower values than the values shown and set the speed loop integration time
constant to a higher value before starting the adjustment.
As the inertia ratio increases, set the position loop gain and speed loop gain to the lower
limit of the range of values specified. Conversely, increase the speed loop integration time

constant.
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A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

The position loop gain Kp is determined from the following relationship.

Vs
Ke =<
Kp [1/s]:  Position loop gain

Vs [PPS]: Steady speed command

e: (pulse): Steady error (The number of pulses in the error counter at steady speed.)




List of /O Signals

This appendix lists the I/O signal terminals (connectors 1CN, 3CN, and
6CN) which are used to connect a SERVOPACK to a host controller or ex-

ternal circuit.

IMPORTANT 1. Refer to Chapter 3 Advanced Use for details on how to use I/O signals.

2. The functions of I/O signal terminals differ according to the memory switch and parameter settings.



List of I/O Signals

Bl List of 1CN |/O Signals

According to parameter settings, the specifications of some signal terminals on connector 1CN

vary.

1CN Symbol Signal Name 1CN Symbol Signal Name
Terminal Terminal

Number Number
1 - 19 /TGON- Rotation detection output *3
2 SG Signal ground 20 /S-RDY+ Servo ready output *3
3 PULS Command pulse, line PG pulse *1 21 /S-RDY-
4 /PULS Phase-A input 22 ALM+ Servo alarm output
5 SG Signal ground 23 ALM-
6 SIGN Command pulse, line PG pulse *1 |24 PAO PG division output Phase A
7 /SIGN Phase-B or sign input 25 JPAO
8 - 26 PBO PG division output Phase B
9 /cC Line PG machine zero point pulse 27 /PBO
input
10 CC 28 /S-ON Servo ON input
11 TMON Torque monitor output *2 129 /P-CON Proportional control command in-
put
12 VTG Speed monitor output *2 130 P-OT Forward drive prohibited input
13 - 31 N-OT Reverse drive prohibited input
14 PCO PG division output Phase C 32 STP Machine zero point return limit
switch input

15 /PCO 33 /P-CL Forward torque limit input
16 /BK+ Brake interlock output *3 |34 /N-CL Reverse torque limit input
17 /BK- 35 +24V 24 V external power supply input
18 /TGON+ Rotation detection output *3 136 -

* 1. Specification changes according to bit E of Cn-33 and bits 3, 4, and 5 of Cn-02. Refer to Line PG and Pulse Input Terminals
(page B -3) or Appendix C.

* 2. Specification changes according to bits 6 and 7 of Cn-02. Refer to Analog Monitor Signals (page B -3).

* 3. Specification changes according to setting of Cn-2D. Refer to Appendix C (page C -11).




Line PG and Pulse Input Terminals

Table B.1. Using Line PG (Cannot be Used with Pulse Operation Mode)

Specifications

Two-phase Pulse Feed-back with
90° Phase Difference

Setting

Bit 5, 4, 3 of Cn-02=0,

Bit 5, 4 of Cn-02=0,

Bits 5, 4, 3 of Cn-02

1CN Bit E of Cn-33=1* Bit 3 of Cn-02=1, =0,1,0(x1)

Terminal Bit E of Cn-33=1* =0,1,1(x2)
=1,0,0(x4)

Number Bit E of Cn-33 = 1

3 PULS Not used PULS Not used PULS Feed-back pulse Phase-A
input

4 /PULS /PULS /PULS

6 SIGN SIGN SIGN Feed-back pulse Phase-B
input

7 /SIGN /SIGN /SIGN

* Do not set these combinations.

Table B.2. Pulse Operation Mode (Cannot be Used with Line PG Mode)

Specifications

Sign + Pulse Train Input
Command

CCW Pulse + CW Pulse
Command

Two-phase Pulse Command with
90° Phase Difference

Setting

Bit 5, 4, 3 of Cn-02=0,

Bit 5, 4 of Cn-02=0,

Bits 5, 4, 3 of Cn-02

Bit E of Cn-33=0 Bit 3 of Cn-02=0, =0,1,0(x 1)

1CN Bit E of Cn-33=0 =0,1,1(x2)

Terminal =1,0,0(x4)

Number Bit Eof Cn-33=0

3 PULS Command pulse input PULS Forward command pulse PULS Phase-A command pulse
input (CCW) input

4 /PULS /PULS /PULS

6 SIGN Command sign input SIGN Reverse command pulse SIGN Phase-B command pulse
input (CW) input

7 /SIGN /SIGN /SIGN

Table B.3. Analog Monitor Signals

Setting
1CN Terminal Number

Bit 6 of Cn-02 = 0

Bit 6 of Cn-02 =1

11 TRQ-M Torque monitor TRQ-M Command speed monitor
Setting Bit 7 of Cn-02 = 0 Bit 7 of Cn-02 = 1
11 VTG-M Speed monitor VTG-M Position error monitor




List of I/O Signals

List of 3CN I/O Signals

3CN Terminal Symbol Signal Name Signal Direction
Number
1 TXD SERVOPACK transmission data (straight) SERVOPACK —
2 /TXD SERVOPACK transmission data (inverted) SERVOPACK —
3 RXD SERVOPACK reception data (straight) SERVOPACK <
4 /RXD SERVOPACK reception data (inverted) SERVOPACK <
5 OPH Digital Operator dedicated signal -
6 /RXD Shorting between pins 6 and 7inserts a 220 Q terminating resistor be-
tween RXD and /RXD.
7 RT
8 SVPP Digital Operator dedicated signal -
9 GND 0V for signal -




Hl List of 6CN I/O Signals

The usage of the signal terminals on connector 6CN differs according to the command mode

that has been set.

Table B.4. Station Number Command Method (Cn-27 = 0)

6CN Symbol Signal Name 6CN Symbol Signal Name
Terminal Terminal
Number Number
1 oVl 0 Vinput 1 26 ov2 0 Vinput 2
2 /AUT-LT Automatic operation mode output 27 /ERR Command error output
3 /MAN-LT | Manual operation mode output 28 /PO Current station position output (1)
4 /POS1 Positioning completed output (COIN) 29 /P1 Current station position output (2)
5 /POS2 Positioning near output (NEAR) 30 /P2 Current station position output (3)
6 /ALO Alarm code output (1) 31 /P3 Current station position output (4)
7 /AL1 Alarm code output (2) 32 /P4 Current station position output (5)
8 /AL2 Alarm code output (4) 33 /CDO Command data input (0)
9 /AL3 Alarm code output (8) 34 /CD1 Command data input (1)
10 - 35 /CD2 Command data input (2)
11 - 36 /CD3 Command data input (3)
12 - 37 /CD4 Command data input (4)
13 /ZRN Machine zero point return mode setting 38 /CD5 Command data input (5)
input
14 /MAN Manual operation mode setting input 39 /CD6 Command data input (6)
15 /PULS Pulse operation mode setting input 40 /CD7 Command data input (7)
16 /MCW Manual operation input (reverse) 41 /CD8 Command data input (8)
17 /MCCW Manual operation input (forward) 42 /CD9 Command data input (9)
18 /RST Reset input 43 /CD10 Command data input (10)
19 /SP2ND Speed selection code input 2 44 /CD11 Command data input (11)
20 /SP3RD Speed selection code input 3 45 /DRO Rotating direction select input 1
21 /LPG Line PG selection input 46 /DR1 Rotating direction select input 2
22 /AST Start command input 47 /PSO Station number read select input 0
23 /ALMRST | Alarm reset input 48 /PS1 Station number read select input 1
24 /STOP Pause input 49 +24V2 +24 V input 2
25 +24V1 +24 V input 1 50 -




List of I/O Signals

Table B.5. Digital Switch Command Method (Cn-27 = 1)

6CN Symbol Signal Name 6CN Symbol Signal Name
Terminal Terminal
Number Number
1 ov1 0 Vinput 1 26 0v2 0 Vinput 2
2 /AUT-LT Automatic operation mode output 27 /ERR Command error output
3 /MAN-LT | Manual operation mode output 28 /DSO0 Data strobe output (0)
4 /POS1 Positioning completed output (COIN) 29 /DSO1 Data strobe output (1)
5 /POS2 Positioning near output (NEAR) 30 /DSO2 Data strobe output (2)
6 /ALO Alarm code output (1) 31 /DSO3 Data strobe output (3)
7 /AL1 Alarm code output (2) 32 /DSO4 Data strobe output (4)
8 /AL2 Alarm code output (4) 33 /DSI10 Position data input (0)
9 /AL3 Alarm code output (8) 34 /DSI11 Position data input (1)
10 - 35 /DSI12 Position data input (2)
11 - 36 /DSI13 Position data input (3)
12 - 37 /DSI14 Position data input (4)
13 /ZRN Machine zero point return mode setting 38 /DSI15 Position data input (5)
input
14 /MAN Manual operation mode setting input 39 /DSI16 Position data input (6)
15 /PULS Pulse operation mode setting input 40 /DSI17 Position data input (7)
16 /MCW Manual operation input (Reverse) 41 /DSI20 Speed data input (0)
17 /MCCW Manual operation input (Forward) 42 /DSI21 Speed data input (1)
18 /RST Reset input 43 /DSI22 Speed data input (2)
19 /SP2ND Speed selection code input 2 44 /DSI23 Speed data input (3)
20 /SP3RD Speed selection code input 3 45 /DSI24 Speed data input (4)
21 /LPG Line PG selection input 46 /DSI25 Speed data input (5)
22 /AST Start command input 47 /DSI26 Speed data input (6)
23 /ALMRST | Alarm reset input 48 /DSI27 Speed data input (7)
24 STOP Pause input 49 +24V2 +24 V input 2
25 +24V1 +24 V input 1 50 -




Table B.6. Serial Communications Method (Cn-27 = 2)

6CN Symbol Signal Name 6CN Symbol Signal Name
Terminal Terminal
Number Number
1 ov1 0 Vinput 1 26 0v2 0 Vinput 2
2 /AUT-LT Automatic operation mode output 27 /ERR Command error output
3 /MAN-LT | Manual operation mode output 28 -
4 /POS1 Positioning completed output (COIN) 29 -
5 /POS2 Positioning near output (NEAR) 30 -
6 /ALO Alarm code output (1) 31 -
7 /AL1 Alarm code output (2) 32 -
8 /AL2 Alarm code output (4) 33 -
9 /AL3 Alarm code output (8) 34 -
10 - 35 -
11 - 36 -
12 - 37 -
13 /ZRN Machine zero point return mode setting 38 -
input
14 /MAN Manual operation mode setting input 39 -
15 /PULS Pulse operation mode setting input 40 -
16 /MCW Manual operation input (Reverse) 41 -
17 /MCCW Manual operation input (Forward) 42 -
18 /RST Reset input 43 -
19 /SP2ND Speed selection code input 2 44 -
20 /SP3RD Speed selection code input 3 45 -
21 /LPG Line PG selection input 46 -
22 /AST Start command input 47 -
23 /ALMRST | Alarm reset input 48 -
24 STOP Pause input 49 +24V2 +24 V input 2
25 +24V1 +24 V input 1 50 -




List of I/O Signals

Table B.7. Command Table Method (Cn-27 = 4)

6CN Symbol Signal Name 6CN Symbol Signal Name
Terminal Terminal
Number Number
1 ov1 0 Vinput 1 26 0ov2 0V input 2
2 /AUT-LT Automatic operation mode output 27 /ERR Command error output
3 /MAN-LT Manual operation mode output 28 /PO Zone signal output (1)
4 /POS1 Positioning completed output (COIN) 29 /P1 Zone signal output (2)
5 /POS2 Positioning near output (NEAR) 30 /P2 Zone signal output (3)
6 /ALO Alarm code output (1) 31 /P3 Zone signal output (4)
7 /AL1 Alarm code output (2) 32 /P4 Zone signal output (5)
8 /AL2 Alarm code output (4) 33 /CDO Position number data input (0)
9 /AL3 Alarm code output (8) 34 /CD1 Position number data input (1)
10 - 35 /CD2 Position number data input (2)
11 - 36 /CD3 Position number data input (3)
12 - 37 /CD4 Position number data input (4)
13 /ZRN Machine zero point return mode setting 38 /CD5 Position number data input (5)
input
14 /MAN Manual operation mode setting input 39 /CD6 Position number data input (6)
15 /PULS Pulse operation mode setting input 40 /CD7 Position number data input (7)
16 /MCW Manual operation input (Reverse) 41 /CD8 Position number data input (8)
17 /MCCW Manual operation input (Forward) 42 -
18 /RST Reset input 43 -
19 /SP2ND Speed selection code input 2 44 -
20 /SP3RD Speed selection code input 3 45 -
21 /LPG Line PG selection input 46 -
22 /AST Start command input 47 /PSO Zone signal read selection input 0
23 /ALMRST Alarm reset input 48 /PS1 Zone signal read selection input 1
24 STOP Pause input 49 +24V2 +24 V input 2
25 +24V1 +24 V input 1 50 -




IMPORTANT

List of Parameters

Z-Series SERVOPACKSs provide many functions, and have parameters to

allow the user to select each function and perform fine adjustment. This

appendix lists these parameters.

Parameters are divided into the following two types:

Memory switches
Cn-01, Cn-02, Cn-26,
Cn-29, Cn-32, Cn-33,
Cn-39

Each bit of this switch is turned ON or OFF to select a function.

Parameter settings other
than those above

A numerical value such as a torque limit value or speed loop gain is set
in this parameter.

1. Refer to Chapter 3 Advanced Use for details on how to use parameters.

2. For details on how to set parameters, refer to 5.1.7 Parameter Setting Mode.




List of Parameters

Table C.1. List of Parameters (Parameter Settings)

Parameter Name Unit Lower Upper Factory | Remarks
No. Limit Limit Setting
Cn-00 Not a parameter (Used to select special mode of Digital Operator)
Cn-01 Memory Switch (See page C -5)"1
Cn-02 Memory Switch (See page C -7) (Off-line setting except for bits 6, 7, and E)*!
Cn-03 Speed limit X 1000 com- 1 240000 10000
mand units/min.

Cn-04 Speed loop gain Hz 1 4000 80 *2
Cn-05 Speed loop integration time constant | X 0.01 ms 200 51200 2000 *2
Cn-06 Forward rotation stored stroke limit | Command unit -99999999 | +99999999 | +99999999 | *1
Cn-07 Reverse rotation stored stroke limit | Command unit -99999999 | +99999999 |-99999999 | *1
Cn-08 Forward torque limit % 0 800 800
Cn-09 Reverse torque limit % 0 800 800
Cn-0A PG dividing pulse number P/R 16 32768 8192 *1
Cn-0B Zero-speed level min'! 1 10000 20
Cn-0C Mode switch (See page C -8)
Cn-0D Backlash compensation Pulse -30000 +30000 0
Cn-0E Reserved 0
Cn-OF Reserved 0
Cn-10 Torque limit % 0 800 800
Cn-11 Number of encoder pulses P/R 513 32768 8192 *1
Cn-12 Base block waiting time X 10 ms 0 50 0
Cn-13 Group designation number 1 9 1 *1
Cn-14 Absolute encoder allowable error Pulse 0 20000000 | 8192 *1
Cn-15 Brake waiting speed min-1 0 500 100
Cn-16 Brake waiting time X 10 ms 10 100 50
Cn-17 Torque command filter time constant | X 0.1 ms 0 250 6.0 kW or

less: 4

7.5kW: 8

11.0 to

15.0 kW: 16
Cn-18 Feed speed setting method (See page C-8) |00 44 22




Parameter Name Unit Lower Upper Factory | Remarks
No. Limit Limit Setting
Cn-19 S-curve acceleration/deceleration ms 0 1000 0
time
Cn-1A Position loop gain 1/s 1 1000 40 *2
Cn-1B Positioning completed range Command unit 0 250 7
Cn-1C Bias min! 0 450 0
Cn-1D Feed forward gain % 0 100 0
Cn-1E Overflow level X256 command |1 32767 1024
units
Cn-1F 15t feed speed X 1000 com- 1 240000 500
mand units/min.
Cn-20 2nd feed speed X 1000 com- 1 240000 100
mand units/min.
Cn-21 31d feed speed X 1000 com- 1 240000 200
mand units/min.
Cn-22 4th feed speed X 1000 com- 1 240000 300
mand units/min.
Cn-23 Command units per machine revolu- | Command unit 1 1500000 32768 *1
tion
Cn-24 Electronic gear on motor side (nu- X 1 rotation 1 65535 4 *1
merator)
Cn-25 Electronic gear on load side (denomi- | X 4 rotation 1 65535 1 *1
nator)
Cn-26 Command coordinate mode (See page C-9) *1
Cn-27 Position command method (See page C-9) |0 4 2 *1
Cn-28 Station number 1 4096 1 *1
Cn-29 Zero point return mode (See page C -10) *1
Cn-2A Motor selection (See page C-10) |0 254 Varies *1
according to
capacity
Cn-2B Positioning near range Command unit 0 3000 20
Cn-2C PG power supply voltage X 0.1 mV 52000 58000 52500
Cn-2D Output signal selection (See page C-11) |111 666 214 *1
Cn-2E Machine zero point return feed speed | X 1000 com- 1 240000 200

mand units/min.
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Parameter Name Unit Lower Upper Factory | Remarks
No. Limit Limit Setting
Cn-2F Machine zero point return approach | X 1000 com- 1 240000 100
speed mand units/min.
Cn-30 Machine zero point return creep X 1000 com- 1 240000 50
speed mand units/min.
Cn-31 Machine zero point return final Command unit -99999999 | +99999999 | 8192
distance traveled
Cn-32 Function selection 1 (See page C -12) *1
Cn-33 Function selection 2 (See page C -13) *1
Cn-34 Position loop gain 2 1/s 1 1000 40
Cn-35 Position loop gain changeover point | Command unit 0 10000 0
Cn-36 Speed loop gain 2 Hz 1 4000 80
Cn-37 Speed loop gain changeover point Command unit 0 10000 0
Cn-38 Digital switch read scan time ms 12 2000 24 *1
Cn-39 Acceleration/deceleration type setting | (See page C -15) (Off-line setting except for bits 8, A, C, and E)*!
Cn-3A Linear acceleration/deceleration time | ms 8 60000 100
1
Cn-3B Linear acceleration/deceleration time | ms 8 60000 100
2
Cn-3C Linear acceleration/deceleration X 1000 com- 0 240000 10000
switching speed mand units/min.
Cn-3D Exponentialacceleration/deceleration | ms 8 1000 100
time constant
Cn-3E Exponentialacceleration/deceleration | X 1000 com- 0 240000 0
bias speed mand units/min.
Cn-3F Decimal point position and digit 0 7 0 *1
number shift

Note: Parameters in I:l must be set and checked before turning ON the motor.

* 1. Changes to this setting become valid after turning OFF and then ON the power.

*72. Set automatically by the auto-tuning function.




Table C.2.

List of Parameters (Memory Switch Settings) Cn-01

Function Parameter Bit No. Setting Factory
No. Setting
Input signal en- | Cn-01 0 0 1 0
able/disable
Uses servo ON input (/S-ON). Does not use Servo ON signal (/S-
ON). Servo is always ON.
1 Reserved: Setting = 0 (Do not change this setting.) 0
2 0 1 0
Uses forward rotation prohibited | Does not use forward rotation pro-
input (P-OT). hibited input (P-OT). Forward
rotation is always possible.
3 0 1 0
Uses reverse rotation prohibited | Does not use reverse rotation pro-
input (N-OT). hibit input (N-OT). Reverse rota-
tion is always possible.
/ERR signal 4 0 1 0
mask at serial
communication Do not mask. Mask the /ERR signal at the serial
error communication.
Processing 5 0 1 0
performed at
recovery from After recovery from power loss, | After recovery from power loss,
power loss does not activate Servo alarm. activates Servo alarm.
Sequence 6 0 1 0
selection
at abnormal stop At base block, stops motor with | At base block, allows the motor to
dynamic brake (DB). coast to a stop.
7 0 1 *1
At base block, stops motor with | At base block, stops motor with
dynamic brake (DB) then releases | dynamic brake (DB) then does not
brake. release brake.
8 0 1 0
When overtravel is detected When overtravel is detected
(P-OT, N-OT), stops the motor us- | (P-OT, N-OT), decelerates the
ing the method determined by bit | motor to a stop using maximum
6. torque.
9 0 1 0
When overtravel is detected When overtravel is detected
(P-OT, N-OT), decelerates the (P-OT, N-OT), decelerates the
motor to a stop using maximum | motor to a stop using maximum
torque, then turns OFF the servo. |torque, then executes zero-clamp.




List of Parameters

Function Parameter Bit No. Setting Factory
No. Setting

Reserved Cn-01 A Reserved: Setting = 0 (Do not change this setting.) 0
Mode switch B 0 1 0
selection

Uses mode switch function. Based | Does not use mode switch func-

on the settings in Cn-01 bits D tion.

and C.

D,C 0,0 0,1 1,0 1,1 0,0

Uses internal Uses speed Uses accelera- | Uses error pulse

torque com- command as a |tion as a condi- |as a condition.

mand as a condition. tion. .

.. (Level setting:
condition. . .
(Level setting: | (Level setting: | Cn-0E)

(Level setting: | Cn-0D) Cn-0E)

Cn-0C)
Encoder selection E 0 1 0

Uses incremental encoder. Uses absolute encoder.
Reserved F Reserved: Setting = 0 (Do not change this setting.) 0

Note: : Parameters in |:| must be set and checked before turning ON the motor.

*1. 1.5kW or less: 1;2.0 kW or more: 0

IMPORTANT

Changes to Cn-01 memory switch settings become valid after turning OFF and then ON the power.




Table C.3. List of Parameters (Memory Switch Settings) Cn-02

Function Parameter Bit No. Setting Factory
No. Setting
Rotating direction Cn-02 0 0 1 0
select
Defines counterclockwise (CCW) rota- | Defines clockwise (CW)
tion as forward rotation. rotation as forward rota-
tion. (Reverse rotation
mode)
Motor zero point er- 1 0 1 0
ror processing selec-
tion Detects motor zero point error Does not detect motor
ZEero point error.
Analog speed limit 2 Reserved: Setting = 0 (Do not change this setting.) 0
function
Command or line PG 5,4,3 0,0,0 0,0,1 0,1,0 0,1,1 1,0,0 0,0,0
pulse form
Sign + CW + Phase A + |Phase A+ |Phase A +
Pulse CCwW phase B phase B phase B
(x1) (X2) (x4)
Analog monitor 6 0 1 0
selection
Outputs torque command to TRQ-M. | Outputs speed command
to TRQ-M.
7 0 1 0
Outputs present speed to VTG-M. Outputs position error to
VTG-M.
Reserved 8 Reserved: Setting = 0 (Do not change this setting.) 0
Reserved 9 Reserved: Setting = 0 (Do not change this setting.) 0
Reserved A Reserved: Setting = 0 (Do not change this setting.) 0
Reserved B Reserved: Setting = 0 (Do not change this setting.) 0
Torque filter C 0 1 *
Uses torque filter as primary filter. Uses torque filter as sec-
ondary filter.
Input pulse form D 0 1 0

Does not invert input pulse logic.

Inverts input pulse logic.




List of Parameters

Function Parameter | Bit No. Setting Factory
No. Setting
Position error Cn-02 E 0 1 0
monitor unit
Displays position error as X 1 com- Displays position error as
mand units for analog monitor. X 100 command units
for analog monitor.
Reserved F Reserved: Setting = 0 (Do not change this setting.) 0

* 5 KW or less: 0;

IMPORTANT

6.0 kW or more: 1

However, bits 6, 7, and E become valid immediately after setting.

Changes to Cn-02 memory switch settings become valid after turning OFF and then ON the power.

B Mode Switch Changeover Level (Cn-0C) Settings

Sets the mode switch changeover level. The setting range and units vary according to the set-

tings of the mode switch changeover conditions (bits C and D of memory switch Cn-01).

Mode Switch Changeover Conditions Unit Lower Limit Upper Limit
(Cn-01 bits D,C)

According to torque command (0,0) % 0 800

According to speed command (0,1) min- 0 10000

According to acceleration (1,0) X 10 min/s 0 3000

According to error pulse (1,1) Command unit |0 10000

B Feed Speed Setting Method (Cn-18) Settings
1’s digit Feed speed setting method in automatic operation mode
10’s digit Feed speed setting method in manual operation mode
Setting Function
0 Selected from parameters through contact inputs
1 Digital switches
2 Serial communications
4 Speed table




B Command Coordinate Mode (Cn-26) Settings

Function Bit No. Setting Factory
Setting
External position 0 0 1 0

indicator display mode
Displays the Displays the value accumulated |0

present from the start of automatic opera-
position. tion.
Finite/Infinite length 1 0 1 0

mode selection
Finite length Infinite length

Linear/Rotary mode 2 0 1 0
selection

Linear Rotary
Position command 3 0 1 0
method

Absolute Incremental
Position data code of sta- | 4 0 1 0
tion number and digital
switch command mode Binary BCD
Reserved S5toF Reserved: Setting = 0 (Do not change this setting.) |0

IMPORTANT If Cn-26 is set to in fin ite length and linear mode and the power is turned OFF and then ON again,

an[AA.04[3larm[(Parameter[detting[dlarm)[ds[detected.

Bl Position Command Method (Cn-27) Settings

Setting Function
0 Station numbers
1 Digital switches
2 Serial communications
4 Command table




List of Parameters

Zero point Return Mode (Cn-29) Settings

Function Bit No. Setting Factory
Setting
Zero point return 0 0 1 0
Does not use. Uses.
Reserved 1 Reserved: Setting = 0 (Do not change this setting.) 0
Zero point return 3,2 0,0 0,1 1,1 0,1
mode setting
Mode I Mode II Mode III
Zero point return 4 0 1 0
method
Positive direction Negative direction
Reserved S5toF Reserved: Setting = 0 (Do not change this setting.) 0

Motor Selection (Cn-2A) Settings

SERVOPACK Model Applicable Motor Model Cn-2A Factory Setting

SGDB-02AM SGM-02A 104 104
SGMP-02A 124

SGDB-05AM SGMG-03ALIB 171 142
SGM-04A 106
SGMP-04A 126
SGMG-05A[JA 142

SGDB-10AM SGMG-06ALIB 172 143
SGM-08A 107
SGMP-08A 127
SGMG-09A[JA 143
SGMG-09A[ B 173
SGMS-10ALIA 163

SGDB-15AM SGMG-12AL1B 174 144
SGMG-13ALJA 144
SGMP-15A 128
SGMS-15AL1A 164

SGDB-20AM SGMG-20ALJA 145 145
SGMG-20ALIB 175
SGMS-20AL1A 165




SERVOPACK Model Applicable Motor Model Cn-2A Factory Setting

SGDB-30AM SGMD-22A[JA 155 146
SGMG-30ALJA 146
SGMG-30ALIB 176
SGMS-30ALJA 166

SGDB-50AM SGMD-32AJA 156 147
SGMG-44ALJA 147
SGMG-44A[IB 177
SGMS-40ALJA 167
SGMD-40A[JA 157
SGMS-50ALJA 168

SGDB-60AM SGMG-55ALJA 148 148
SGMG-60ALIB 178

SGDB-75AM SGMG-75ALJA 149 149

SGDB-1AAM SGMG-1AA[A 140 140

SGDB-1EAM SGMG-1EALJA 150 150

Bl Output Signal Selection (Cn-2D) Settings

Selects which function signal to output at 1CN.

1’s digit Selects function of 1CN-16, 17 (/BK)
10’s digit Selects function of 1CN-18, 19 (/TGON)
100’s digit Selects function of 1CN 20, 21 (/S-RDY)
Setting Function

1 /TGON

2 /S-RDY

3 /CLT

4 /BK

5 OL warning

6 OL alarm




List of Parameters

Function Selection 1 (Cn-32) Settings

Function Bit No. Setting Factory
Setting
Reserved Oto1l Reserved: Setting = 0 (Do not change this setting.) |0
Change in speed 2 0 1 0
command during
automatic operation Does not use. Uses.
Reserved 3 Reserved: Setting = 0 (Do not change this setting.) |0
Soft limit switch 4 0 1 0
Does not set. Sets.
Speed command 5 0 1 0
(automatic operation)
Sets using same method | Sets using different
as position command. method from position
command.
Speed command 6 0 1 0
(manual operation)
Sets using same method | Sets using different
as position command. method from position
command.
FB when positioning 7 0 1 0
stopped
Motor PG only According to /LPG
contact
Serial communications |8 0 1 0
group
Does not set. Sets.
Addition of axis address |9 0 1 0
to serial response
Does not add. Adds.
Echo back when power |A 0 1 0
turned ON
Does not use. Uses.
“OK” response to B 0 1 0
commands
Uses. Does not use.
Continuous monitor C 0 1 0
transmission
Does not use. (Sends Uses.
once only.)
Variable position loop D 0 1 0
gain
Does not use. Uses.




Function Bit No. Setting Factory
Setting
Variable speed loop gain |E 0 1 0
Does not use. Uses.
External positioning F 0 1 0
function
Does not use. Uses.
Function Selection 2 (Cn-33) Settings
Function Bit Setting Factory
No. Setting

STOP signal |0 0 1

Uses. Does not use.
Remaining 1 0 1
data after
STOP signal Keeps. Discards.
Reserved 2 Reserved: Setting = 0 (Do not change this setting.)
Station 3 0 1
number. 0

Uses. Does not use.
Station near |4 0 1
signal

Does not use. Uses.
Station 5 0 1
number out-
put expansion Does not use. Uses.
Reserved 6 Reserved: Setting = 0 (Do not change this setting.)
Pulse input 7 0 1

Does not use. Uses.
OT signal 8 0 1
switching

Standard Reverses P-OT signal and

N-OT signal.

External 9 0 1
position
indicator Does not use. Uses.
Zone signal | A 0 1

Does not use. Uses.




List of Parameters

Function Bit Setting Factory
No. Setting
/AST signal |B 0 1 0 1 0
logic
C 0 0 1 1 0
Input logic H jl‘ | jl‘ | jl‘
L
/COIN signal |D 0 1 0
interchange-
able mode Software version 001A inter- |Software version 0019 or ear-
changeable lier interchangeable
Line PG E 0 1 0
Does not use. Uses.
Modification |F 0 1 0
of the posi-
tlonlng-Fom- Does not use. Uses.
pleted signal




B Acceleration/Deceleration Type (Cn-39) Settings

Function Bit No. Setting Factory
Setting

Acceleration/decelera- |0 0 1 0
tion designation

Does not use. Uses.
Linear acceleration/de- |1 0 1 0
celeration step number

Single-step Two-step
S-shaped acceleration/ |2 0 1 0
deceleration

Does not use. Uses.
Reserved 3to7 Reserved: Setting = 0 (Do not change this setting.) |0
Acceleration/decelera- |8 0 1 0
tion type of automatic
operation mode Linear, S-shaped Exponential
Reserved 9 Reserved: Setting = 0 (Do not change this setting.) |0
Acceleration/decelera- | A 0 1 0
tion type of manual op-
eration mode Linear, S-shaped Exponential
Reserved B Reserved: Setting = 0 (Do not change this setting.) |0
Reserved C Reserved: Setting = 0 (Do not change this setting.) |0
Reserved D Reserved: Setting = 0 (Do not change this setting.) |0
Acceleration/decelera- | E 0 1 0
tion type of machine
zero point return mode Linear, S-shaped Exponential
Reserved F Reserved: Setting = 0 (Do not change this setting.) |0




List of Alarm Displays

SGDB SERVOPACK allows up to 10 last alarms to be displayed at a Digi-

tal Operator. This function is called a trace-back function.

Alarm number Alarm display

This appendix provides the name and meaning of each alarm display.

For details on how to display an alarm, refer to the following section:
5.2.1 Operation in Alarm Trace-back Mode.

For the cause of each alarm and the action to be taken, refer to the follow-

ing section: 7.2.1 Troubleshooting Problems with Alarm Display.




List of Alarm Displays

Table D.1. Alarm and Error Displays

rotation stored
stroke limit

travel area.

Serial Data Status Alarm Alarm Output /ERR Alarm or Meaning Remarks
(Transmitted (7-seg- Display Out- | Error Name
only in ment LED on Alarm Code Output |ALM | put
Automatic | phio01av) | Digital out-
Transmission
Mode) Operator |/ALO |/AL1 |/AL2 |/AL3 | put
None This error | This error |OFF |ON |OFF |[ON |ON |ON Mode error Operation mode Only when
is not dis- is not dis- setting signal is motor is ON.
played on | played on abnormal.
7-segment | the Digital
LED. Operator. [ON |ON |OFF |[ON |ON |ON Position error Position command | Only when
data is abnormal motor is ON.
(non-existent sta-
tion, outside stored
stroke limit, etc.)
OFF |OFF |[ON |ON |ON |ON Speed error Command data ex- | Only when
ceeded speed limit. | motor is ON.
- bb OFF |OFF |OFF |[OFF |ON |OFF | Motor power Motor not -
interrupted receiving power.
P-OT P. Pot OFF |ON |OFF |OFF |[ON |ON Forward Forward overtravel |-
overtravel limit switch
activated.
P-LS P. PLS OFF |OFF |ON |OFF |[ON |ON Forward Exceeded forward | Valid in finite

length mode.

rotation stored
stroke limit

travel area.

N-OT n. not ON |ON |[OFF |OFF |[ON |ON Reverse Reverse overtravel |-
overtravel limit switch
activated.
N-LS n. nLS ON |OFF [ON |OFF [ON |ON Reverse Exceeded reverse Valid in finite

length mode.

ERRE1 E. - OFF |[ON |ON |ON |ON |ON Communica-

Communications

Only occurs in

command sent.

tions error abnormality (parity |fixed length
error, checksum mode.
error, etc.)
ERRE2 E. - OFF |[ON |ON |ON |ON |ON Command error | Undefined Only occurs in

fixed length
mode.

Note: ON: Output transistor is ON
OFF: Output transistor is OFF

4 Checksum

An automatic check function for a set of data such as parameters. It stores the sum of parameter data, recalculates

the sum at specific timing, and then checks whether the stored value matches the recalculated value. This function

is a simple method of checking whether a set of data is correct.




Serial Data Status Alarm Alarm Output /ERR | Alarm or Meaning Remarks
(Transmitted | (7.seg- | Display Out- | Error Name
only in
Automatic ment on Alarm Code Output  |ALM | Put
. LED Dis- | Digital Out-
Transmission lay) Obera ut
Mode) Py B /Lo /ALt |/aL2 |/aLs | Put
ERRE3 E. - OFF |[ON |ON |ON |ON |ON Number error | Input command number | Only occurs in
out of allowable range. | fixed length
mode.
ERRE4 E. - OFF |[ON |ON [ON |ON |ON Data error Command data out of Only occurs in
allowable range. fixed length
mode.
ERRES E. - OFF |[ON |ON |[ON |ON |ON Command Command sum value is | Only occurs in
sum error incorrect. fixed length
mode.
A.00 0. A.00 OFF |OFF |OFF |OFF |OFF |OFF |Absolute data | Absolute data fails to be | For absolute
alarm received, or received encoder only
absolute data is abnor-
mal.
A.02 0. A.02 OFF |OFF |OFF |OFF |OFF |OFF |EEPROM Sum check results of -
sum check EEPROM are
error abnormal.
A.04 0. A.04 OFF |OFF |OFF |OFF |OFF |OFF |Parameter The parameter -
setting alarm | setting is out of the
allowable setting range.
A.05 0. A.05 OFF |OFF |OFF |OFF |OFF |OFF |SRAM sum Sum-check results of -
check error SRAM are abnormal.
A.06 0. A.06 OFF |OFF |OFF |OFF |OFF |OFF |Back-up data |Sum-check results of -
sum check er- | back-up data are abnor-
ror mal.
A.10 1. A.10 ON |OFF |OFF |OFF |OFF |OFF |Overcurrent An overcurrent flowed | -
through the power
transistor.
A.30 3. A.30 ON |ON |OFF |OFF |OFF |OFF |Regenerative |Regenerative -
alarm circuit is abnormal.
A.40 4. A.40 OFF |OFF |ON |OFF |OFF |OFF |Main circuit Main circuit -
voltage alarm | voltage is abnormal.
AS51 5. A51 ON |OFF |ON |OFF |OFF |OFF |Overspeed Rotation speed of the Detection level =
motor has exceeded Maximum
detection level. rotation speed X
l.lor X 1.2
ATl 7. ATl ON |ON |ON |OFF |OFF |OFF |Overload The motor was running | -
(high load) for several seconds to
several tens of seconds
under a torque largely
exceeding ratings.

Note: ON: Output transistor is ON
OFF: Output transistor is OFF




List of Alarm Displays

Serial Data Status Alarm Alarm Output /ERR | Alarm or Meaning Remarks
(Transmitted (7-seg- Display Out- | Error Name
onlyin ment LED on Alarm Code Output |ALM | put
Automatic | p,oolay) | Digital Out-
Transmission
Mode) Operator |/ALO |/AL1 [/AL2 |/AL3 | put
AT2 7. A72 ON |ON |ON |OFF |OFF |OFF |Overload The motor was running | -
(low load) continuously under a
torque exceeding
ratings.

ATA 7. ATA ON |ON |ON |OFF |OFF |OFF |Heatsink Heat sink of -
overheat SERVOPACK

overheated.

A.80 8. A.80 OFF |OFF |OFF [ON |OFF |OFF |Encoder zero The number of phase-A | Also detected
point alarm and phase-B pulses when using

does not match the incremental
number of phase-C PG.
pulses.

A81 8. A81 OFF |OFF |OFF |[ON |OFF |OFF | Absolute All three power supplies | For 12 bit
encoder for the absolute encoder | absolute
backup alarm | (+5 V, battery and encoder only

internal capacitor) have
failed.

A.82 8. A82 OFF |OFF |OFF |ON |OFF |OFF |Absolute The checksum results of | For 12 bit
encoder absolute encoder absolute
checksum memory is abnormal. encoder only
alarm

A.83 8. A.83 OFF |OFF |OFF |[ON |OFF |OFF |Absolute Battery voltage for the For 12 bit
encoder battery | absolute encoder is absolute
alarm abnormal.(Detected by encoder only

12-bit absolute encoder.)
Battery voltage | Voltage of back-up -
drop alarm battery has dropped.

(Detected by

SERVOPACK.)

A.84 8. A84 OFF |OFF |OFF |[ON |OFF |OFF |Absolute Received absolute data For 12 bit
encoder data is abnormal. absolute
alarm encoder only

A.85 8. A.85 OFF |OFF |OFF |ON |OFF |OFF |Absolute The motor was For 12 bit
encoder running at a speed absolute
overspeed exceeding 400 min-! encoder only

when the absolute
encoder was turned ON.

A.BO b. A.b0 ON |ON |OFF |[ON |OFF |OFF |Hardware Hardware of Servo con- | This alarm
alarm troller section may not be

malfunctioning. stored in alarm
trace-back
memory.
Note: ON: Output transistor is ON

OFF:  Output transistor is OFF



Serial Data Status Alarm Alarm Output /ERR Alarm or Meaning Remarks
(Transmitted (7-seg- Display Out- | Error Name
onlyin ment LED on Alarm Code Output |ALM | put
Automatic | p, n1ay) | Digital Out-
Transmission play, 9
Mode) Operator |/ALO |/AL1 |/AL2 [/AL3 | put

AB2 b. Ab2 ON |ON |OFF |ON |OFF |OFF |[CPU error1l CPU of SERVO- *
PACK malfunction-

A.B3 b. A.b3 ON |ON |OFF |ON |OFF |OFF |CPU error?2 ing.

A.C1 C. A.C1 OFF |OFF |[ON |ON |OFF |OFF |Servo overrun The servomotor -
alarm (encoder) overran.

A.C2 C. A.C2 OFF |OFF |ON |ON |OFF |OFF |Encoder phase Phase -A, -B and -C | For incremen-
error detection output by the tal encoder
alarm encoder are only.

abnormal.

A.C3 C. A.C3 OFF |OFF |ON |ON |OFF |OFF |Encoder Wiring in encoder -
phase-A, -B phase-A or -B is
disconnection disconnected.

A.C4 C. A.C4 OFF |OFF |ON |ON |OFF |OFF |Encoder Wiring in encoder -
phase-C phase-C is
disconnection disconnected.

A.DO d. A.d0 ON |OFF |[ON |ON |OFF |OFF |Position error Position error pulse | —
pulse overflow has exceeded the

“Overflow”
parameter setting.

AF1 F. AF1 ON |ON |ON |[ON |OFF |OFF |Power lines One phase is not -
open phase connected in the
detect main power supply.

AF3 F. AF3 ON |ON |ON |ON |OFF |OFF |Power losserror |A power Only when bit
loss exceeding one | 5 of Cn-01 set
cycle occurred in tol
AC power supply.

- Undefined | CPF00 Undefined OFF |Unde- | Digital Operator | Digital Operator These alarms

fined |transmission fails to communi- are not stored
error 1 cate with in alarm trace-
SERVOPACK even | back memory.
five seconds after
power is turned ON.
- Undefined | CPFO1 Undefined OFF |Unde- | Digital Operator | Transmission error
fined |transmission has occurred five
error 2 consecutive times.

- -. or A.99 OFF |OFF |OFF |OFF |ON |OFF |Notan alarm Normal operation -
status

Indeterminate E Undefined |OFF |OFF |OFF |OFF |OFF |OFF | Control board Control board -

or no transmis- alarm faulty.

sion

Note: ON:
OFF:

Output transistor is ON
Output transistor is OFF

* Serial data (automatic transmission) and alarm output may be uncertain, and the 7-segment LED may display the symbolﬁ. In

such cases, either A.B2 or A.B3 will be stored in the alarm trace-back memory. (In the Digital Operator, “B2” and “B3” will be

displayed as “b2” and “b3.”)




Supplementary Information on

SGDB-

AMA SERVOPACKSs

(Contact I/O with Reverse Common)

The SGDB-[I[JAMA source output uses +24 V common as contact input

and 0 V common as contact output, which is the reverse of the SGDB-
[ILJAM SERVOPACK described in this manual. This appendix explains
the differences between the SGDB-L1JAMA and SGDB-[]JJAM SER-

VOPACKSs.
E.1 Listofl/OSignals ..................... E-3
E.2 Lists of 6CN I/O Signals by

CommandMode ...................... E-5
E.3 Contact /O Circuits ................... E-12
E.4 WiringExamples ..................... E-14




Supplementary Information on SGDB-JJAMA SERVOPACKSs

Some SGDB-[J[JAMA terminals have identical specifications to those of the SGDB-[J[JAM
SERVOPACK. Other contact I/O and their common terminals are connected in the reverse order
of those of the SGDB-[_I[_ JAM described in this manual.

For SGDB-[JLJAMA contacts, it is necessary to understand the explanation given for SGDB-
LICJAM as shown below. For details, refer to the lists of signals.

Classifications in Explanation For SGDB-[1[JAM | For SGDB-[][JAMA
SGDB-[I[JAMA I/0
Signal List
Group of contact output | Operation: ON state: ON state:

terminals for which the
terminals of each con-
tact I/O are independent
and there are no com-

Since the polarity of the
contact I/O drive power
supply is reversed, the
operating logic is

The circuit between X+
and X- is closed, and
X+ is at low level.

The circuit between X+
and X- is closed, and X-
is at high level.

mon terminals (output | reversed. OFF state: OFF state:
terminals X+, X-). The circuit between X+ | The circuit between X+
and X- is open, and X+ |and X- is open, and X-
is at high level. is at low level.
Signal name: Example: Example:
Since the operating log- | /BK+ BK+
ic is reversed, the logic |/BK- BK-
indicating the signal ALM+ /ALM+
names is reversed. ALM- /ALM-
Group of contact I/O Operation: ON state: ON state:
terminals which have a | Since the polarity of the | X is at low level. X is at high level.
common terminal for contact I/O drive power
each‘grogp. C(?mrnon supply. is reve{rs@, the OFF state: OFF state:
terminal is Y (input or | operating logic is X is at high level. X is at low level.
output terminal X,Y). |reversed.
Signal name: Example: Example:
Since the operating log- | /AUT-LT AUT-LT
ic is reversed, the logic |/ALO ALO
indicating the signal /S-ON S-ON
names is reversed. STP /STP
The polarity of the /CDO Do
pow:r supp};y con- STOP /STOP
nected to common ter- ovi +24V1
+24V ov

minals is reversed also.

Terminals not
mentioned above

Signal names and functions are the same as those of model SGDB-[ ][ JAM.




E.1 List of I/O Signals

E.1 List of I/O Signals

Lists of SGDB-[I[ JAMA 1/O signals are provided below.

B List of SGDB-[I[JAMA 1CN I/O Signals

List of 1CN 1/O Signals

According to parameter settings, the specifications of some signal terminals on connector 1CN

vary.
1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
1 - - - 19 TGON+ Rotation detection output *3, *5 1CN output
circuit
2 SG Signal ground - 20 S-RDY+ Servo ready output *3, *5 1CN output
circuit
3 PULS Command pulse, line PG pulse - 21 S-RDY-
phase-A input*1
4 /PULS 22 /ALM+ Servo alarm output *5 1CN output
circuit
5 SG Signal ground - 23 /ALM-
6 SIGN Command pulse, line PG pulse - 24 PAO PG division output phase A -
phase-B or sign input
7 /SIGN 25 /PAO
8 - - - 26 PBO PG division output phase B -
9 /CC Line PG machine zero point pulse - 27 /PBO
input
10 CcC 28 S-ON Servo ON input *4 1CN input
circuit
11 TMON Torque monitor output *2 - 29 P-CON Proportional control command in- | 1CN input
put *4 circuit
12 VTG Speed monitor output *2 - 30 /P-OT Forward drive prohibited input *4 | 1CN input
circuit
13 - - - 31 /N-OT Reverse drive prohibited input *4 1CN input
circuit
14 PCO PG division output phase C - 32 /STP Machine zero point return limit 1CN input
switch input *4 circuit
15 /PCO 33 P-CL Forward torque limit input *4 1CN input
circuit
16 BK+ Break interlock output *3, *5 1CN output |34 N-CL Reverse torque limit input *4 1CN input
circuit circuit
17 BK- 35 ov 0V external power supply input *4 | 1CN input
circuit
18 TGON+ Rotation detection output *3, *5 1CN output |36 - - -
circuit

* 1. Specification changes according to bit E of Cn-33 and bits 3, 4, and 5 of Cn-02. Refer to Line
PG and Pulse Input Terminals (page B -3), or Appendix C.

E-3
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* 2. Specification changes according to bits 6 and 7 of Cn-02. Refer to specifications stated in
Analog Monitor Signals (page B -3).

* 3. Specification changes according to setting of Cn-2D. Refer to Appendix C (page C -11).
* 4. For the SGDB-[J[JAMA, understand the explanation given in the SGDB-[J[JAM manual

as follows:
SGDB-[I[JAM SGDB-[J[JAMA
Input terminal X, ON state: ON state:
common terminal Y X is at low level. X is at high level.
OFF state: OFF state:

X is at high level.

X is at low level.

Example:
/AUT-LT, /ALO, /S-ON, STP,
/CDO, STOP

Example:
AUT-LT, ALO, S-ON, /STP,
CDO, /STOP

* 5. For the SGDB-[J[JAMA, understand the explanation given in the SGDB-[_][ JAM manual

as follows:

SGDB-[I[JAM

SGDB-[I[JAMA

Output terminal X+, X-

ON state:
The circuit between X+ and X-

is closed, and X+ is at low level.

ON state:

The circuit between X+ and X-
is closed, and X+ is at high lev-
el.

OFF state:
The circuit between X+ and X-
is open, and X+ is at high level.

OFF state:
The circuit between X+ and X-
is open, and X+ is at low level.

Example:
/BK+, /BK-, ALM+, ALM-

Example:
BK+, BK-, /ALM+, /ALM-
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E.2 Lists of 6CN I/O Signals by Command Mode

Lists of SGDB-[JLJAMA 6CN I/O signals in each command mode are provided below.

Bl List of 6CN I/O Signals in Station Number Method

Table E.1. Station Number Command Method (Cn-27 = 0)

1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
1 +24V +24 V input 1 6CN output | 26 +24V2 +24 V input 2 6CN output
circuit circuit
2 AUT-LT Automatic operation mode output | 6CN output | 27 ERR Command error output 6CN output
circuit circuit
3 MAN-LT Manual operation mode output 6CN output |28 PO Current station position output 1 6CN output
circuit circuit
4 POS1 Positioning completed output 6CN output |29 P1 Current station position output 2 6CN output
(COIN) circuit circuit
5 POS2 Positioning near output (NEAR) 6CN output | 30 P2 Current station position output 3 6CN output
circuit circuit
6 ALO Alarm code output 1 6CN output | 31 P3 Current station position output 4 6CN output
circuit circuit
7 ALl Alarm code output 2 6CN output | 32 P4 Current station position output 5 6CN output
circuit circuit
8 AL2 Alarm code output 4 6CN output |33 CDO Command data input 0 6CN input
circuit circuit
9 AL3 Alarm code output 8 6CN output | 34 CD1 Command data input 1 6CN input
circuit circuit
10 - - - 35 CD2 Command data input 2 6CN input
circuit
11 - - - 36 CD3 Command data input 3 6CN input
circuit
12 - - - 37 CD4 Command data input 4 6CN input
circuit
13 ZRN Machine zero point return mode 6CN input 38 CDs Command data input 5 6CN input
setting input circuit circuit
14 MAN Manual operation mode setting in- | 6CN input 39 CD6 Command data input 6 6CN input
put circuit circuit
15 PULS Pulse operation mode setting input | 6CN input 40 CD7 Command data input 7 6CN input
circuit circuit
16 MCW Manual operation input (reverse) 6CN input 41 CDS8 Command data input 8 6CN input
circuit circuit
17 MCCW Manual operation input (forward) 6CN input 42 CD9 Command data input (9) 6CN input
circuit circuit
18 RST Reset input 6CN input 43 CD10 Command data input (10) 6CN input
circuit circuit
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common terminal Y

1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram

19 SP2ND Speed selection code input 2 6CN input 44 CD11 Command data input (11) 6CN input
circuit circuit

20 SP3RD Speed selection code input 3 6CN input 45 DRO Rotating direction select input 1 6CN input
circuit circuit

21 LPG Line PG selection input 6CN input 46 DR1 Rotating direction select input 2 6CN input
circuit circuit

22 AST Start command input 6CN input 47 PSO Station number read select input 0 | 6CN input
circuit circuit

23 ALMRST Alarm reset input 6CN input 48 PS1 Station number read select input 1 | 6CN input
circuit circuit

24 /STOP Pause input 6CN input 49 ov2 0V input 2 6CN input
circuit circuit

25 (1)1 0 Vinput 1 6CN input 50 - - -
circuit

Note: Forthe SGDB-[J[JAMA, understand the explanation given in the SGDB-J[JAM manu-
al as follows:
SGDB-[I[JAM SGDB-[ [ JAMA
Input or output terminal X, ON state: X is at low level. ON state: X is at high level.

OFF state: X is at high level. OFF state: X is at low level.

Example:
/AUT-LT, /ALO, /CD0O, STOP AUT-LT, ALO, CDO, /STOP

Example:




E.2 Lists of 6CN I/O Signals by Command Mode

B List of 6CN I/O Signals in Digital Switch Method

Table E.2. Digital Switch Command Method (Cn-27 = 1)

1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
1 +24V +24 Vinput 1 6CN output | 26 +24V2 +24 V input 2 6CN output
circuit circuit
2 AUT-LT Automatic operation mode output 6CN output |27 ERR Command error output 6CN output
circuit circuit
3 MAN-LT Manual operation mode output 6CN output |28 DSO0 Data strobe output 0 6CN output
circuit circuit
4 POS1 Positioning completed output 6CN output | 29 DSO1 Data strobe output 1 6CN output
(COIN) circuit circuit
5 POS2 Positioning near output (NEAR) 6CN output | 30 DSO2 Data strobe output 2 6CN output
circuit circuit
6 ALO Alarm code output 1 6CN output |31 DS03 Data strobe output 3 6CN output
circuit circuit
7 AL1 Alarm code output 2 6CN output | 32 DSO4 Data strobe output 4 6CN output
circuit circuit
8 AL2 Alarm code output 4 6CN output | 33 DSI10 Position data input 0 6CN input
circuit circuit
9 AL3 Alarm code output 8 6CN output | 34 DSI11 Position data input 1 6CN input
circuit circuit
10 - - - 35 DSI12 Position data input 2 6CN input
circuit
11 - - - 36 DSI13 Position data input 3 6CN input
circuit
12 - - - 37 DSI14 Position data input 4 6CN input
circuit
13 ZRN Zero point return mode setting in- | 6CN input 38 DSI15 Position data input 5 6CN input
put circuit circuit
14 MAN Manual operation mode setting in- | 6CN input 39 DSI16 Position data input 6 6CN input
put circuit circuit
15 PULS Pulse operation mode setting input | 6CN input 40 DSI17 Position data input 7 6CN input
circuit circuit
16 MCW Manual operation input (reverse) 6CN input 41 DSI20 Speed data input 0 6CN input
circuit circuit
17 MCCW Manual operation input (forward) 6CN input 42 DSI21 Speed data input 1 6CN input
circuit circuit
18 RST Reset input 6CN input 43 DSI22 Speed data input 2 6CN input
circuit circuit
19 SP2ND Speed selection code input 2 6CN input 44 DSI23 Speed data input 3 6CN input
circuit circuit
20 SP3RD Speed selection code input 3 6CN input 45 DSI24 Speed data input 4 6CN input
circuit circuit
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1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
21 LPG Line PG selection input 6CN input 46 DSI25 Speed data input 5 6CN input
circuit circuit
22 AST Start command input 6CN input 47 DSI26 Speed data input 6 6CN input
circuit circuit
23 ALMRST Alarm reset input 6CN input 48 DSI27 Speed data input 7 6CN input
circuit circuit
24 /STOP Pause input 6CN input 49 ov2 0V input 2 6CN input
circuit circuit
25 ov1 0 Vinput 1 6CN input 50 - - -
circuit
Note: Forthe SGDB-[ ][ JAMA, understand the explanation given in the SGDB-[J[ JAM manu-
al as follows:
SGDB-[I[JAM SGDB-[ [ JAMA
Input or output terminal X, ON state: X is at low level. ON state: X is at high level.
common terminal Y OFF state: X is at high level. OFF state: X is at low level.
Example: Example:
/AUT-LT, /ALO, /DSI10, STOP |AUT-LT, ALO, DSI10, /STOP
B List of 6CN I/O Signals in Serial Communications Method
Table E.3. Serial Communications Method (Cn-27 = 2)
1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
1 +24V +24 Vinput 1 6CN output | 26 +24V2 +24 V input 2 6CN output
circuit circuit
2 AUT-LT Automatic operation mode output | 6CN output | 27 ERR Command error output 6CN output
circuit circuit
3 MAN-LT Manual operation mode output 6CN output |28 PO Zone signal output 1 6CN output
circuit circuit
4 POS1 Positioning completed output 6CN output |29 P1 Zone signal output 2 6CN output
(COIN) circuit circuit
5 POS2 Positioning near output (NEAR) 6CN output | 30 P2 Zone signal output 3 6CN output
circuit circuit
6 ALO Alarm code output 1 6CN output | 31 P3 Zone signal output 4 6CN output
circuit circuit
7 AL1 Alarm code output 2 6CN output | 32 P4 Zone signal output 5 6CN output
circuit circuit
8 AL2 Alarm code output 4 6CN output | 33 - - -
circuit
9 AL3 Alarm code output 8 6CN output | 34 - - -
circuit
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1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram

10 - - - 35 - - -

11 - - - 36 - - -

12 - - - 37 - - -

13 ZRN Machine zero point return mode 6CN input 38 - - -
setting input circuit

14 MAN Manual operation mode setting in- | 6CN input 39 - - -
put circuit

15 PULS Pulse operation mode setting input | 6CN input 40 - - -
circuit

16 MCW Manual operation input (reverse) 6CN input 41 - - -
circuit

17 MCCW Manual operation input (forward) 6CN input 42 - - -
circuit

18 RST Reset input 6CN input 43 - - -
circuit

19 SP2ND Speed selection code input 2 6CN input 44 - - -
circuit

20 S[3RD Speed selection code input 3 6CN input 45 - - -
circuit

21 LPG Line PG selection input 6CN input 46 - - -
circuit

22 AST Start command input 6CN input 47 - - -
circuit

23 ALMRST Alarm reset input 6CN input 48 - - -
circuit

24 /STOP Pause input 6CN input 49 - - -
circuit

25 ov1 0 Vinput 1 6CN input 50 - - -
circuit

Note: Forthe SGDB-[ ][ JAMA, understand the explanation given in the SGDB-[][ JAM manu-
al as follows:
SGDB-[I[JAM SGDB-[ [ JAMA
Input or output terminal X, ON state: X is at low level. ON state: X is at high level.

common terminal Y

OFF state: X is at high level.

OFF state: X is at low level.

Example:
/AUT-LT, /ALO, /PO, STOP

Example:
AUT-LT, ALO, PO, /STOP
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Bl List of 6CN I/O Signals in Command Table Method

Table E.4. Command Table Method (Cn-27 = 4)

1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
1 +24V +24 Vinput 1 6CN output | 26 +24V2 +24 V input 2 6CN output
circuit circuit
2 AUT-LT Automatic operation mode output 6CN output |27 ERR Command error output 6CN output
circuit circuit
3 MAN-LT Manual operation mode output 6CN output |28 PO Zone signal output 1 6CN output
circuit circuit
4 POS1 Positioning completed output 6CN output | 29 P1 Zone signal output 2 6CN output
(COIN) circuit circuit
5 POS2 Positioning near output (NEAR) 6CN output | 30 P2 Zone signal output 3 6CN output
circuit circuit
6 ALO Alarm code output 1 6CN output |31 P3 Zone signal output 4 6CN output
circuit circuit
7 AL1 Alarm code output 2 6CN output | 32 P4 Zone signal output 5 6CN output
circuit circuit
8 AL2 Alarm code output 4 6CN output | 33 CDO0 Position number data input 0 6CN input
circuit circuit
9 AL3 Alarm code output 8 6CN output | 34 CD1 Position number data input 1 6CN input
circuit circuit
10 - - - 35 CD2 Position number data input 2 6CN input
circuit
11 - - - 36 CD3 Position number data input 3 6CN input
circuit
12 - - - 37 CD4 Position number data input 4 6CN input
circuit
13 ZRN Zero point return mode setting in- | 6CN input 38 CD5 Position number data input 5 6CN input
put circuit circuit
14 MAN Manual operation mode setting in- | 6CN input 39 CD6 Position number data input 6 6CN input
put circuit circuit
15 PULS Pulse operation mode setting input | 6CN input 40 CD7 Position number data input 7 6CN input
circuit circuit
16 MCW Manual operation input (reverse) 6CN input 41 CD8 Position number data input 8 6CN input
circuit circuit
17 MCCW Manual operation input (forward) | 6CN input 42 - - -
circuit
18 RST Reset input 6CN input 43 - - -
circuit
19 SP2ND Speed selection code input 2 6CN input 44 - - -
circuit
20 SP3RD Speed selection code input 3 6CN input 45 - - -
circuit
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1CN Symbol Signal Name Relevant 1CN Symbol Signal Name Relevant
Terminal Circuit Terminal Circuit
No. Diagram No. Diagram
21 LPG Line PG selection input 6CN input 46 - - -
circuit
22 AST Start command input 6CN input 47 PSO Zone signal read selection input 0 | 6CN input
circuit circuit
23 ALMRST Alarm reset input 6CN input 48 PS1 Zone signal read selection input 1 6CN input
circuit circuit
24 /STOP Pause input 6CN input 49 ov2 0V input 2 6CN input
circuit circuit
25 ov1 0 Vinput 1 6CN input 50 - - -
circuit

Note: Forthe SGDB-[ ][ JAMA, understand the explanation given in the SGDB-[J[ JAM manu-

al as follows:

SGDB-[J[JAM

SGDB-[J[JAMA

Input or output terminal X,
common terminal Y

ON state: X is at low level.
OFF state: X is at high level.

ON state: X is at high level.
OFF state: X is at low level.

Example:
/AUT-LT, /ALO, /CDO, STOP

Example:
AUT-LT, ALO, CDO, /STOP
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E.3 Contact I/O Circuits

The contact I/O circuits of the SGDB-[JL JAMA SERVOPACK are shown below.

Bl 1CN Input Circuit

SGDB SERVOPACK

S 4.7k
Y | X3 |
5 mA 11
— —>
O O X5
Hl 1CN Output Circuit
SGDB SERVOPACK

Photocoupler output
For each output,
Voltage used: 30 VDC max.

A

Output current: 50 mADC max.

B 6CN Input Circuit

r="
14
A7\
o
Rl
Lgl

L.

Photocoupler

Ix

T

SGDB SERVOPACK

— 4

o
<

Turns ON and reads contact
at 500 Hz 25% duty.

1kQ
v X zx
rg_1n
J7 x x ' f -
ov
Photocoupler
8.2 kQ
—1+—o
+24V 33 kQ% ra:sz;ﬁ
50 X :
—> Photocoupler
3mA

-12

500 Hz 25% Duty
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Bl 6CN Output Circuit

SGDB SERVOPACK
+24 V
Photocoupler output Y T
For each output, - -
Voltage used: 30 VDC max. < }31; | I
Output current: 50 mMADC max. - X A J7
oV
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E.4 Wiring Examples

The following are examples of wiring the SGDB-[IL JAMA in each command method.
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+24V
ov

+24V
ov

ov

+24V
ov

Bl Station Number Method Wiring Example

SERVOPACK
SGDB-JJAMA
[1CN|
+24\/1 1 320 P ot +24V
rpr—MAN=LLS 3 300-/P=0 -
o POS1 ., 3L N-OT
OS2 5 29+-ECOR
A0 6 33¢-F=
A 07 3490 s
B o 8 3500
B o9
16 BK+ +24V
+24\/2 26 17 BK- 0 oV
o ERR 27 180 ON
Y 19 mvs
I N 20 s AD
T A T
il YR 20 L
b4 32 23 AM=——
13 34 PULS <
124V 14 4L /PULS p¢ Manual pulse generator
15 SIGN or external PG
6 = (When using manual
7¢-/SIGN pulse generator, do not
L 106-CC connect [CC] and
e BT 16 94 /CC P vecl)
L V] N o 47
———B 5 18
+——==—SP2ND ¢ 4q 24¢-PAQ
oo P3R o 20 25 /PAO
—— PG 21 26¢-PBO
A ! o o7, [PBO_Fé Motor PG division
L -~ ALMRST! o3 144 PCO output
0P| o, 15bPCO P
ov1 o5 5, SG
11 4 TRQ-A
0 ¢ 33 120 VTG= j Analog monitor
D b 34 24 SG
———+——CD2__0 35
E— 436 Connector +FG
r s D4 4 37 case
e 20— 38 [3CN
28— 39 10-1XD P¢ ! External position
= ) ¢ 40 g o-IXD 21 indicator or other
= GD8 ¢ 44 3¢ BXD serial interface
. CD9 | 4o 2L /BXD P4 device
s D105 43 goBXD (Numbers refer to
s D $ a4 24 RT | «Terminal connector terminal
~~ DRO__ | 45 940V treatment 5 4 numbers of external
— DR G position indicator.)
— R ¢ 46  Connector e
_ psgp
T paq 14T e [RXD], [/RXD], and [FG] are not
48 connected to external position
ov2 49 16 T indicator. Also, termination is not
; ) 0 required. However, it is necessary to
FG for 6CN shield o Connector 7 q , y
case 2 shield [FG], ground indicator itself, and

provide power source.
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Bl Digital Switch Method Wiring Example

SERVOPACK
SGDB-CJJAMA
[6CN [1CN
+24V ovi 1 320STP____, 124V
ov e —AUT=LT, o 28 Sp‘%’j‘r ot oV
oy MAN=LT, 5 300L= -
oy PO 44 314/N=0T o
o PO L5 o9 PCON — |
—AH——o 6 33¢ oy
o 7 349 0= o
A 58 35,0V
o 79 160-BK+ +24V
o RN 513 BK- ov
MAN TGON+ i |
° 0 14 18¢
+24V — D TGON-
° ¢ 15 19 i
oV ——— 200 S=RD |
S-BDY=_
L= MCW ¢ 446 204 ALM+
L == MCCW | 4, 230/ALM= o
L~ R 518
v PULS
— P3RD |
P 20 3 Pb Manual pulse generator
| = 3 b o1 40/PULS
] SIGN or external PG (When
——— —H8 0 22 6 ¢ using manual pulse
= ALMBST, 54 7 /SIGN_P generator, do not
OP | o4 10+SC connect [CC] and
av1 o5 oLlCC R [/cCl.)
o4 PAO
+24V +24V2 - 26 ph/PAQ_ Py
ov rp—EBB 27 266.PBO
o7h/PBO_ Py Motor PG division
: :u 5 o8 4 PCO output
° 29 PCcO_ P
DSO 15
730 545G
D503 34
one %2 114 TRQ=N
D 33 12 VTG-M Analog monitor
¢ 34 5 sSG
PLC, etc. (The D o 35
digital switch unit D h
or contact input pSI14 | 23 Connector ¢FG
unit of a standard D case
product cannot be ¢ 38 3N
used.) D516 o 39 TXD 1
D 5 40 1 XD R | External position
DSI20 | 2 indicator or other
D 41 3 BXD serial interface
5 ¢ 42 4+/BXD i device
5 743 g +/RXD (Numbers refer to
7 44 <Terminal connector terminal
DSI24 o 45 7 oV treatment numbers of external
D 9 3,4 ition indicator.)
o ! position indicator.
DSI26 |, :s Connector EG ne
D 48 case [RXD], [/RXD], and [FG] are not connected to
0 5 49 16 BAT exter_nal position inqic_ator. Also, termina_tion is not
FG for 6CN shield ) | Gonnector case o L BATO required. However, it is necessary to shield [FG],

ground the indicator itself, and provide power source.

Note: Since the polarity of the contact I/O drive power supply is reversed, the Digital Switch Unit
and Contact Input Unit of an SGDB-[JLJAM SERVOPACK cannot be used. Yaskawa
does not supply Digital Switch Units or Contact Input Units for the SGDB-[JLJAMA
SERVOPACK.
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B Serial Communications Method Wiring Example

SERVOPACK

SGDB-CICJAMA
KTelNl [1CNJ

Controller for RXD 2 30 ov
serial P¢ 3 31
communications /RXD, , 35
(RS-422A) /RXD 6
RT . -
, re 2
) j Connector case
\\\ L~
SGDB-[JJAMA TTTN—" +24V
(Nt axis) oV
; o
P
2 ¢ 23 Uit
3
P
. :
3 <Termination
o |
Connector case
T - . PULS .-
In a multi-axis configuration, 3 /PULS P¢‘ Manual pulse generator
Yaskawa recommends the 4 or external PG (When
use of termination at the final : SIGN : using manual pulse
axis. (Short between 6 and 7 5 /SIGN P¢ generator, do not
of 3CN.) 0 cC connect [CC] and
icc P} [ccy)
9
PAO
: /PAO P¢
25 PBO
26 P¢ Motor PG division
o7 {fgg output
14
P
1500 Pt
5
11 TRQ-
12 VIG= j Analog monitor
5 SG
Connector case +TG FG for 1CN shield
[7CN
1
> BAT




Supplementary Information on SGDB-JJAMA SERVOPACKSs

+24V
ov

+24V
ov

+24V
ov

+24V
ov

B Command Table Method Wiring Example

FG for 6CN shield

Connector
case 2

SERVOPACK
SGDB-CJAMA
+24V1 [6CNI (1CNI
AUT-LT | | 32 [STP +24V
o 2 g ON—— ov
oo MAN= b 3 30¢ P-0O g
PO | N-OT |
o] ? 4 31 e} o g
. ,lz(l_)oS s 297 PCON——=
e °6 33 - s o
AL1 N-CL _
e ?7 347
AL2 ov
a8 35
e ° 9
pav2 167 BK* +24V
+ BK-
v
ERR 26 7T rGoNe 0
iy PO 27 187
o] 0 28 19 TGON-
P1 S-RDY+
POy © 29 20
P2 S-RDY-
ek P3 ¢ 30 21 %
Sy 18 227 /ﬁthf
i 32 23 %
PULS
3 Manual pulse
4 [PULS P¢ generator or external
PRl PG (When using
/SIGN P¢ manual pulse
7 ce generator, do not
10 P¢ connect [CC] and
g o/cC [/cCl)
PAQ
24
P
o5 [PAQ ¢
26 PBO
5 /PBO P¢ Motor PG division
7 output
14 PCO P¢
15 [PCO
5 SG
TRQ-M
1
12 VIG-M Analog monitor
SG
2
FG .
Connector FG for 1CN shield
case
[3CN/
11XD 1 Extenal post
xternal position
2 [TXD P¢ 2 indicator or other
3 serial interface
4 P¢ device
(Numbers refer to
6 <« Terminal connector terminal
7 treatment 5 4 numbers of external
9 "= position indicator.)
Connector FG
case [RXD], [/RXD], and [FG] are not connected
to external position indicator. Also,
49 termination is not required. However, it is

necessary to shield [FG], ground indicator
itself, and provide power source.
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A connectors
1CN, test run, 2 -24
absolute encoder, 3 -147, 3 -149
absolute value detection system, 3 -134 Digital Operator, 3 -154
encoder cables, 6 -211

alarm traceback data, clearing, 5 -36 incremental encoder, 3 -146, 3 -148

alarms motor cables, 6 -212
display, troubleshooting, 7 -5 Servomotors with holding brake, 6 -130
Servo, resetting using Digital Operator, 5 -4 IP67-based, 6 -135
servo, reset, 5 -4 Servomotors without holding brake, 6 -127
standard motor with brake, 3 -151, 3 -153
alignment, 2 -8 standard motor without brake, 3 -150, 3 -152
radial load, 2 -8 terminal layouts, 3 -141
thrust load, 2 -8 SERVOPACK, 3 -141
autotuning, 5 -33 controlled systems
adjustment of position control SERVOPACKSs, A -4 components, 1 -6

meaning, 1 -5
autotuning function, 3 -118 ) )
Digital Operators, 5 -33 current detection offset, manual adjustment mode, 5 -40

D

deceleration stop mode, 3 -27

battery, replacement, absolute encoder, 7 -4 detectors
encoders, 1 -8

brake power supply, 2 -14 meaning, 1 -5

dimensional drawings, 6 -216
internal circuit, 6 -217 Digital Operator, 2 -15

specifications, 6 -216 Digital Operators

autotuning, 5 -30
connection, 5 -2
dimensional drawings, 6 -149

C selection, 6 -17
flowchart, 6 -18
cables, 3 -125 servo alarm reset, 5 -4
encoders dimensional drawings, 6 -55
dimensional drawings, 6 -218 brake power supply, 6 -216
specifications, 6 -218 cables, encoders, 6 -218
for connecting PC and SERVOPACK, 6 -256 connector Kkits, 6 -195
motor, connectors, 6 -212 Digital Operators, 6 -149
specifications, 6 -190 magnetic contactor, 6 -243
tension, 3 -125 regenerative resistor unit, 6 -246
. Servomotors, 6 -55
command pulse, input SERVOPACKSs, 6 -138
allowable voltage level, 3 -99
timing, 3 -99 dividing, 3 -104
connector kits, 6 -195 drive systems, 1 -6
dimension drawings, 6 -195 dynamic brake, 3 -111
specifications, 6 -195 stop mode, 3 -28
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INDEX

E H

electronic gear function, 3 -9 high-voltage lines, SERVOPACKs, 3 -140

setting, 3 -9 holding brake, 3 -112
electrical specifications, 200-VAC SGM Servomotors,
electronic gear ratio, 3 -9 6-21,6-25,6-29, 6 -35

command unit, 3 -9

for different load mechanisms, 3 -11

load travel distance per revolution of load shaft in com- hot start, 6 -52
mand units, 3 -9

machine specifications, 3 -9

host controllers, 1 -5, 1 -9

impact resistance, 6 -43

encoder output, 3 -104
signals, divided, 3 -104

encoder pulses, number per revolution, 3 -6 input signal terminals

forward external torque limit input, 3 -17
reverse external torque limit input, 3 -17
servo ON, 3 -21

encoders
absolute, 1 -8, 3 -134
battery replacement, 7 -4

cables inspection, 7 -2, 7 -3
connectors, 6 -211 Servomotors, 7 -2
dimensional drawings, 6 -218 SERVOPACKSs, 7 -3
specifications, 6 -218 installation, 2 -4

extending cables, 3 -137 servomotor, alignment, 2 -8

incremental, 1 -8 Servomotors, 2 -7

. SERVOPACKs, 2 -10
external torque limit, 3 -16

internal torque limit, 3 -16
external torque limit input, 3 -18

forward, 3 -18
reverse, 3 -18 L

limit switch, overtravel limit function, 3 -25
F load inertia, gain settings, A -8

loads
allowable radial load, 6 -41

feed-forward control, 3 -119 allowable thrust load, 6 -41

feedback control, meaning, 1 -3

fuse, 3 -126 M

machine data table, 6 -11

G machine rigidity, 5 -33
selection, 5 -30
) magnetic contactor, 2 -14
gam dimensional drawings, 6 -243
adjustment, 3 -115 specifications, 6 -243

AC SERVOPACK, A -2

setting references, load inertia ratio, A -8 maintenance, 7 -2, 7 -3

Servomotors, 7 -2

ground-fault interrupter, 2 -3 SERVOPACKS, 7 -3
grounding, 2 -3 mechanical tolerance, 6 -42
wiring, 3 -127 memory switches, 3 -4
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mode switch, 3 -120
detection points
error pulse, 3 -123
motor acceleration, 3 -122
speed command, 3 -122
torque command, 3 -121

molded-case circuit breaker (MCCB), 2 -14, 3 -126, 6
-241

N

noise control, 2 -3
filter, 2 -14, 3 -125
installation, 3 -128
wiring, 3 -126

o)

order lists, 6 -165

output phase, form, 3 -105
absolute encoder, 3 -105
incremental encoder, 3 -105

output signal terminals
brake interlock output, 3 -112
encoder output, 3 -105
overload alarm, 3 -45
overload warning, 3 -45
running output, 3 -43

overhanging load
precautions, 2 -3
Servomotors, 6 -54

overload
alarm, 3 -45
characteristics, SERVOPACKSs, 6 -52
warning, 3 -45

overtravel limit function, 3 -25

P

parameter, 3 -8, 3 -26
bias, 3 -119
brake signal output timing during motor operation, 3
-114

brake signal speed level output during motor operation,

3-114
dividing ratio setting, 3 -105
encoder type selection, 3 -6
feed-forward gain, 3 -119
forward external torque limit, 3 -17
motor selection, 3 -5

number of encoder pulses, 3 -6, 3 -135

operation when motor stops after overtravel, 3 -27

operation when motor stops after servo OFF, 3 -28

output signal selection, 3 -43, 3 -44, 3 -45, 3 -113

overflow, 3 -115

position loop gain, 3 -115

positioning complete range, 3 -44, 3 -45

reverse external torque limit, 3 -17

reverse rotation mode, 3 -7

rotation direction selection, 3 -7

speed loop gain, 3 -116

speed loop integration time constant, 3 -116

stopping motor at servo OFF, 3 -28, 3 -111

stopping the motor at overtravel, 3 -27

time delay from brake signal output to servo OFF, 3
-113

torque command filter selection, 3 -117
torque command filter time constant, 3 -116

peripheral devices
selection, 6 -150
flowchart, 6 -151
specifications, 6 -190
wiring, 2 -13

personal computer, 2 -15
positioning time, minimizing, 3 -118
power amplifiers, 1 -9

precautions, 2 -2
proportional/integral control, 1 -9

pulse dividing ratio, 3 -105

R

radial load, 2 -8

ratings
100-VAC SGM Servomotors, 6 -27, 6 -31, 6 -33
200-VAC SGM Servomotors, 6 -19, 6 -23

regenerative resistor unit, 2 -15
dimensional drawings, 6 -246
specifications, 6 -246

regenerative unit
connection, 3 -133
models, 3 -133

residual voltage, precautions, 2 -2

reverse rotation mode, 3 -7
parameter, 3 -7

rotation, 3 -27
forward, prohibiting, 3 -27
reverse, prohibiting, 3 -27

running output signal, 3 -43
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S

servo amplifiers, 1 -8
meaning, 1 -5

servo drive, meaning, 1 -4

servo mechanisms
illustration, 1 -5
meaning, 1 -2

servo OFF, 3 -28
servo ON input signal, 3 -21

Servomotors, 7 -2
100-VAC SGM ratings, 6 -27, 6 -31, 6 -33
100-VAC SGM specifications, 6 -27, 6 -31, 6 -33
200-VAC SGM ratings, 6 -19, 6 -23
200-VAC SGM specifications, 6 -19, 6 -23
200-VAC SGM torque-motor speed characteristics, 6
-22,6-26, 6 -30, 6 -33, 6 -36
AC, 1-7
induction, 1 -7
synchronous, 1 -7
components, 1 -7
DC, 1-7
dimensional drawings, 6 -55
inspection, 7 -2
installation, 2 -7
maintenance, 7 -2
meaning, 1 -4, 1-5
overhanging load, 6 -54
selection, 6 -3
flowchart, 6 -5, 6 -9
machine data table, 6 -11
setting the model, 3 -5
test run, 2 -24

SERVOPACKS, 7 -3

AC, gain adjustment, A -2
dimensional drawings, 6 -138
high-voltage lines, 3 -140
inspection, 7 -3
installation, 2 -10
instrument connection examples, 7 -36
internal connection diagram, 7 -36
maintenance, 7 -3
meaning, 1 -4
overload characteristics, 6 -52
position control

auto-tuning, A -4

manual adjustment, A -5
selection, 6 -15

according to the motor, 6 -16

Servos
alarm reset, 5 -4
control systems, meaning, 1 -4
gain adjustment, 3 -115

meaning, 1 -4
shaft opening, 2 -8
specifications
100-VAC SGM Servomotors, 6 -27, 6 -31, 6 -33
200-VAC SGM Servomotors, 6 -19, 6 -23
brake power supply, 6 -216
cables, 6 -190
encoders, 6 -218
connector kits, 6 -195
magnetic contactor, 6 -243
peripheral devices, 6 -190
regenerative resistor unit, 6 -246
SERVOPACK/Servomotor combination, 6 -45

speed bias, 3 -119
starting time, 6 -53
stopping time, 6 -53

T

terminals
standard motor with brake, 3 -151, 3 -153
standard motor without brake, 3 -150, 3 -152

test run, 2 -23
motor alone, 2 -24
motor connected to the machine, 2 -28
servomotor with brake, 2 -29

thrust load, 2 -8
torque command filter time constant, 3 -116
torque restriction function, torque limit value, 3 -17

troubleshooting
alarm display, 7 -5
without alarm display, 7 -34

\'

vibration class, 6 -44
vibration resistance, 6 -43

voltage resistance test, 2 -3

w

wiring, 2 -13, 3 -125
grounding, 3 -127
more than one servo drive, 3 -131
noise control, 3 -126
peripheral devices, 2 -13
precautions, 2 -2, 3 -125
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