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PREFACE

The rapid progress being made in today’s automation and information
technologies is resulting in a growing need for even more-advanced motion
control for future high-tech equipment. The end result is a need for devices
that can provide more-precise and quicker motion at higher speeds. Servo
control technology makes this possible. Launched by Yaskawa in 1993, the
3 Series consists of innovative AC Servos that were developed using
leading-edge servo control technology.

This manual covers all products in the £ Series, which feature superior
functions and performance. This manual was designed to provide
comprehensible information for users who are about to use a servo for the
first time as well as for users who already have experience in using servos.
This manual enables users to understand what 2-Series AC Servos are all
about and how to design, install, operate, and maintain a servo system.
Keep this manual in a convenient location and refer to it whenever
necessary in operating and maintaining the servo system.

YASKAWA ELECTRIC CORPORATION

General Precautions

¢ 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 operat-
ing 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, modifica-
tion 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.




NOTES FOR SAFE OPERATION

Read this manual thoroughly before installation, operation, maintenance or inspection of the AC Servo
Drives. In this manual, the NOTES FOR SAFE OPERATION are classified as “WARNING” or

iv

“CAUTION”.

/AWARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious personal inju-

ry.

/\ CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate personal

injury and/or damage to the equipment.

In some instances, items described in

follow these important items.

/A CAUTION

may also result in a serious accident. In either case,



/A WARNING

(WIRING)

«Grounding[inust®e[in[accordanceWith[the[mational[¢ode[and[¢onsistent
with sound local practices.

Failure[to[dbserve[this[Warning[inay[lead[fo[¢lectric[§hock[dr[fire.

(OPERATION)

*Never[iouch[@ny[totating[motor[parts[during[dperation.
Failure[fo[dbserve[this[Warning[iay[desult[in[personal[injury.

(INSPECTION AND MAINTENANCE)
* Be[$ure[fo[urn[DFFpower[beforefinspection[dr{inaintenance.
Otherwise, electric shock may result.
*Never[dpen[theferminalldoverwhile[poweris[ON,[@nd[meverfurn[DN[pow-
er when the terminal cover is open.
Otherwise, electric shock may result.
[AfterRurning[DFF[power,[wait[at[least[Iive[ininutes[before[$ervicing[ihe
product.
Otherwise, residual electric charges may result in electric shock.

/\ CAUTION

(RECEIVING)
e [Use[lhe[$pecified[¢ombination[ ¢ FERVOMOTOR[@Nd[BERVOPACK.

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

(INSTALLATION)

* 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.

(WIRING)

«Do[mot[¢onnectfAree—phasepower3upplyfBdutputflerminals[)) ¥ and
Ww.

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.
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/\ CAUTION

(OPERATION)

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

» Before starting operation with a load connected, set up user constants
suitable for the machine.
Starting operation without setting up user constants may lead to overrun failure.

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

 During operation, do not touch the heat sink.
Failure to observe this caution may result in burns.

(INSPECTION AND MAINTENANCE)

* Do not disassemble the SERVOMOTOR.
Failure to observe this caution may result in electric shock or personal injury.

* Never change wiring while power is ON.
Failure to observe this caution may result in electric shock or personal injury.




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 applications of the servo.
* Servo applications.
* Selecting an appropriate servo for your needs and placing an order.

* Inspection and maintenance.

Manual Structure

Allchapters in this manual are classified into one or more of three areas according to their contents: A, B, and
C. Refer to the applicable chapters for the information you require.

A: Chapters explaining how to select a servo: For users who wish to gain a basic understanding of
3 Series products or who need to select an appropriate servo.

B: Chapters explaining how to design a servo system: For users who are about to design, install, and
operate a =-Series Servo Control System.

C: Chapters explaining maintenance: For users who are going to maintain and troubleshoot =-Series

products.

Chapter Title Page Area

CHAPTER 1 For First-time Usersof ACServos ....................... 1. A, B
Provides an overview of servos and the X Series.

CHAPTER 2 Basic Uses of =-series Products ........................ 15......... B
Describes steps to take when product is received, plus basic
wiring and application methods.

CHAPTER 3 Applications of =-series Products ....................... 51 ... ..., B
Describes the effective usage of =-Series features according to
application.

CHAPTER 4 Using the Digital Operator .............................. 167 ........ B

Describes operating procedures for 2-Series servos, turning
features ON and OFF, setting control constants, etc.
CHAPTER 5 Servo Selectionand DataSheets ........................ 205 ........ A, B
Describes selection methods for 2-Series servos and peripher-
als and provides servo specifications.

CHAPTER 6 Inspection, Maintenance, and Troubleshooting ........... 343 ........ C
Describes user maintenance and troubleshooting.

APPENDIXES
A Differences between SGDA and SGD Servopacks ........... 367 ........ A,B.C
B ServoAdjustment ......... ... . 374 ........ B,C
C Listofl/OSignals ...t 365 ........ A B, C
D ListofUserConstants ............... ... i, 397 ........ B,C
E Listof AlarmDisplays ... 409 ........ B,C
INDEX ... i 415 ........ A,B,C

vii



Basic Terms

Unless otherwise specified, the following definitions are used:
Servomotor:  =-Series SGM/SGMP Servomotor

Servopack: An amplifier (Trademark of Yaskawa servo amplifier “SGDA Servopack”)
Servodrive: A SGM/SGMP Servomotor and an amplifier (SGDA Servopack)

Servo system: A complete servo control system consisting of servodrive, host controller,
and peripheral devices

Visual Aids

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

[I? Indicates references for additional information.
‘ Technical terms placed in bold in the text are briefly explained in a “TERMS” sec-
L tion atthe bottom of the page. The following kinds of technical terms are explained:

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 Ser-
vos that need to be explained in descriptions of functions.

SGDA-(11(1 S The text indicated by this icon is applicable only to Servopacks for speed/torque
control (Type: SGDA-JCICIS).
LN\ If neither this icon nor the following icon appears, the description is applicable to
Speed/Torque both types of Servopack.
SGDA-(1[ 11 P The text indicated by this icon is applicable only to Servopacks for position control
J—U—L (Type: SGDA-JIOIP).
Positions If neither this icon nor the previous icon appears, the description is applicable to

both types of Servopack.

The text indicated by this icon explains the operating procedure using hand-held
type digital operator (Type: JUSP-OP02A-1).

JUSP-OP02A-1

The text indicated by this icon explains the operating procedure using mount type
digital operator (Type: JUSP-OP03A).

JUSP-OP03A

NOTE A =-Series Servodrive alone cannot ensure the functionality and performance of the entire
machine control system. It must be combined with an appropriate machine and host control-
ler so that the entire control system works properly. Therefore, carefully read the instruction
manuals for the machine to be used before attempting to operate the servodrive.

viii
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FOR FIRST-TIME USERS OF AC

SERVOS

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

Users who already have experience in using a servo should also take a look at
this chapter to understand the features of 2-Series AC Servos.

1.1 Basic Understanding of AC Servos ........... 2
1.1.1 Servo Mechanisms . ...............uuitiininunennnnnn 2
1.1.2 Servo Configuration ...............c.oviuiiiininnn.. 5
1.1.3 Features of =-Series Servos . ...........coiiiinnen.n. 11




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 =-Series AC Servos.

1.1.1 ServoMechanisms . ... 2
1.1.2  Servo Configuration . ........ ... .o 5
1.1.3 Features of Z-Series Servos .. ...t 11

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 mechanism

According to Japanese Industrial Standard (JIS) terminology, a “servo mechanism” is de-
fined as a mechanism that uses the position, direction, or orientation of an object as a pro-
cess 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 positions. Feedback control is normally performed by a servo mecha-
nism. (Source: JIS B0181)



1.1 Basic Understanding of AC Servos

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

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 dia-

gram:

Configuration of Servo System

Specified position  + Servo Servo Contr:QIIed Machine position
ez - - » 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 control system that forces 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.

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

1) Servo mechanism
2) 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”.

Feedback control

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




FOR FIRST-TIME USERS OF AC SERVOS

1.1.1 Servo Mechanisms cont.

3) Servo control system

Servo control system is almost synonymous with servo mechanism but places the focus on
system 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/SGMP
Servomotors. In some cases, a position detector (encoder)
is included in a servomotor.

Servopack Trademark of Yaskawa servo amplifier “SGDA Servopack.”
Servopack is divided into two types: SGDA-JJIS (for
speed/torque control) and SGDA-JCICIP (for position

control).
Servo drive A Servomotor and amplifier pair. Also called “servo.”
Servo system A closed control system consisting of a host controller,
servo drive and controlled system to form a servo
mechanism.

Host controller

Amplifier

(Servopack) ~ Servomotor

P Controlled
system

Servo drive 7}

Servo system



1.1 Basic Understanding of AC Servos

1.1.2 Servo Configuration

1) Configuration of Servo System

The following diagram illustrates a servo system in detail:

. gga
3]

Host controller
(5)

Position or
speed
reference
Servo amplifier
Comparator (4)
(Output)
Motor Position
drive
| t . .
(Input) circuit CILE . > Speed
(1 ) Movable
Gear

table

Position or
speed
feedback

Controlled Ball screw

system
< L]
Detector Servomotor Drive system

(1) Controlled system: Mechanical system for which the position or speed is to be con-
trolled.
This includes a drive system that transmits torque from a servo-
motor.

(2) Servomotor: A main actuator that moves a controlled system. Two types are
available: 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 ampilifier: An amplifier that processes an error signal to correct the differ-
ence between areference and feedback data and operates the
servomotor accordingly. A servo amplifier consists of a
comparator, which processes error signals, and a power ampli-
fier, which operates the servomotor.

(5) Host controller: A device that controls a servo amplifier by specifying a position
or speed as a set point.



FOR FIRST-TIME USERS OF AC SERVOS

1.1.2 Servo Configuration cont.

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

(1) 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.
So, the drive system consists of:
Gears + Ball Screw
This drive system is most commonly used because the power transmission ratio
(gearratio) can be freely setto ensure high positioning accuracy. However, play in the

gears must be minimized.

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

Coupling + Ball Screw

When the power transmissionratiois 1: Rolling-contact

1, a coupling is useful because it has no guide

lav. Coupli [6e80 ] [06080]
play ouR’ng Ball screw [ ~~ “1Rolling-contact

- . 1 bearing

This drive system is widely used for ma-
chining tools.

. . Housing gt ™ fs 5]
Timing Belt + Trapezoidal Screw Thread —
A timing belt is a coupling device that allows ]
the power transmission ratio to be set freely
and that has no play. o Tm
A trapezoidal screw thread does not provide ggfg\zzoida'
excellent positioning accuracy, so can be ST thread
treated as a minor coupling device. »

Servomotor Timing belt

To develop an excellent servo system, itis 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.



1.1 Basic Understanding of AC Servos

(2) Servomotor
(a) 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 micro-
processor technology. Driven by alternating current (AC), AC servomotors are
now widely used because of the following advantages:

* Easy maintenance: No brush
* High speed: No limitation in rectification rate

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

For details, refer to Chapter 6 Inspection, Maintenance, and Troubleshooting.

(b) AC Servomotor

AC servomotors are divided into two types: synchronous type and induction type.
The synchronous type is more commonly used.

For a synchronous type servomotor, motor speed is controlled by changing the
frequency of alternating current.

Asynchronous type 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 type servomotor:

Light-receiving
Rotary disc element Armature Housing Front cap

W/irE / Stator core

A?r/; 1 Ball bearing

3 . o

I ._"__53“:;”_48_
Shaft

,“h"'} \

Light-emitting
element

T

£

Rotor core

Position detector

(encoder) Lead wire

Yaskawa SGM and SGMP Servomotors are of the synchronous type.
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1.1.2 Servo Configuration cont.

(c) Performance of Servomotor

A servomotor must have “instantaneous power” so that it can start as soon as a
start reference 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 rating, the more powerful the servomotor.

(3) Detector

A servo system requires a position or speed detector. It uses an encoder mounted on
a servomotor for this purpose.
Encoders are divided into the following two types:

(a) 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 con-
nected 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 lf W W M ~— Phase A pulse train
PraseB §§ ¥ ¥ N - Phase B pulse train

PhaseZz ¥ T
. Slit ="
Centler of S Fixed slit
revolution &
%% N ~¥
%’!fum;m\\\\\\\:\\\% Light-emitting ], —» R
S element | /¥ -
Rotar;t—\_> Light-receiving
disc element

Rotary slit

(b) 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 en-
coder, therefore, itis possible to create a system that does not require zero return
operation at the beginning of each operation.

« 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.




1.1 Basic Understanding of AC Servos

(4) Servo amplifier

A servo amplifier is required to operate an AC servomotor.

The following figure illustrates the configuration of a servo amplifier:

Servo amplifier

{,...———-""’M Motor driving AC power
Comparator

Comp ANND,

Reference | \1’ \f \]

input

Feedback 1 Servomotor

t f Commercial AC power

A servo amplifier consists of the following two sections:

(@) Comparator

A comparator consists of a comparison function and a control function. The com-
parison function compares reference input (position or speed) with a feedback
signal and generates a differential signal.

The control function amplifies and transforms the differential signal. In other
words, it performs proportional (P) control or proportional/integral (PI) control.
(Itis 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 comparator. In other words, from the commercial power supply of
50/60 Hz, it generates alternating current with a frequency proportional to the ref-
erence speed and runs the servomotor with this current.

Proportional/integral (PI) control

Pl control provides more accurate position or speed control than proportional control, which
is more commonly used.
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1.1.2 Servo Configuration cont.

(5) Host Controller

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

For speedreference, a position control loop may be formed in the host controller when
aposition feedback signalis received. Yaskawa PROGIC-8 is a typical host controller.

PROGIC-8

A programmable machine controller. If combined with a
servo amplifier for speed control (maximum eight axis
control), the PROGIC-8 can provide position control.
The PROGIC-8 also provides programmable controller
functions.

10



1.1 Basic Understanding of AC Servos

1.1.3 Features of =-Series Servos

1) =-Series SGM/SGMP Servomotors are synchronous type servomotors and have the fol-
lowing features:

* Size and weight reduced to one-third those of
our conventional models.
Compact Servomotor for saving installation
space.

* Servo performance (power rating) enhanced to
three times that of our conventional models.
Enhanced power rating (kW/s) to satisfy every SGM type
need.

* A wide product range covering rated output of
30 Wto 750 W.

Supply Voltage Rated Output

100 VAC: 30 W, 50 W, 100 W, 200 W, 300 W SGMP type
(0.04 HP, 0.07 HP, 0.13 HP, 0.27 HP, 0.40 HP)

200 VAC: 30 W, 50 W, 100 W, 200 W, 400 W, 750 W
(0.04 HP, 0.07 HP, 0.13 HP, 0.27 HP, 0.53 HP, 1.01 HP)

2) SGDA Servopacks are divided into the following
two types according to usage:

* For Speed/Torque Control: SGDA-J][JS Type
This type uses speed or torque reference input.
Reference input is by analog voltage.

* For Position Control: SGDA-JCICIP Type
This type uses position reference input. Reference
input is by pulse train.

Power rating (kW/s)

A constant that represents response performance of a servomotor. It can be determined by
dividing squared rated torque by motor inertia. Power rating is the electric power (kW) thata
servomotor can generate per second.

The greater the power rating, the more powerful the servomotor.

11



FOR FIRST-TIME USERS OF AC SERVOS

1.1.3 Features of 2-Series Servos cont.

3) The most common usage of a Servopack for speed/torque control is shown below:
* Using Servopack for Speed/Torque Control (Speed Control)
Host controller

Position refem
4 E u Position control loop

1

Position Servopack for
feedback iggreednce speed/torque control
amplifier

Servomotor
i

¥

(Analog
voltage) Torquet
Position -= Speed ggggggc)k
Convert UG N
+ JUULL Pulse train T

\Position feedback - Encoder

As shown in the figure above, a position control loop is formed in the host controller. The
host controller compares a position reference with a position feedback signal and sends
processing results to the Servopack as a speed reference.

In this way, the host controller can freely perform the control required for the servo mech-
anism.
The Servopack undertakes the speed control loop and subsequent control processing.

Yaskawa programmable machine controller PROGIC-8 is available as a typical host con-
troller.

12



1.1 Basic Understanding of AC Servos

4) Servopack for speed/torque control can also provide torque control as shown below.

* Using Servopack for Speed/Torque Control (Torque Control)

Host controller

Position
monitoring

Position H
information | Torque Servopack for
reference Speted1torque
: contro
Speed ! T i Power
reference i | (Analog voltage) ar_p“f,er

D Servomotor
(Analog
voltage) Torque i

Posit (current)
ost Igg,};eﬁpee feedback

* SL Pulse train.__

Position feedback Encoder
;

Set the user constants for Servopack to switch between the following torque control
modes:

(1) Controlling servomotor torque by torque reference
(Torque control )

(2) Operating servomotor by switching between torque reference and speed refer-
ence

(Torque control Il)

The host controller outputs a torque reference or speed reference to control the Servo-
pack.

Italso receives a pulse train (position information) fromthe Servopack and uses itto mon-
itor the position.

13
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1.1.3 Features of 2-Series Servos cont.

5) Servopack for position control can be used as below.

* Using Servopack for Position Control

Host controller

f/qi\]\T

B{LHI .
- Position
monitoring
Position
reference Servopack for
" osition control
Position
information Power
amplifier
|
JURE | & + Servomotor
Pulse | § -~
train -
VT —_
Speed/current loop

g Pulse train

Position f K

The host controller can send a position reference (pulse train) to the Servopack to per-
form positioning or interpolation.
This type of Servopack contains a position control loop.

User constants can be used to select either of the following pulse trains:

(1) Code and pulse train

(2) Two-phase pulse

train with 90° phase difference

(3) Forward and reverse pulse trains

The host controller receives a pulse train (position information) from the Servopack and
uses it to monitor the position.

6) A Digital Operator can be used to set user constants for a Servopack as follows:

(1) Setting user constants to enable or disable each function

(2) Setting user constants required for functions to be used

Set user constants according to the servo system to be set up.

14



BASIC USES OF 2-SERIES
PRODUCTS

This chapter describes the first things to do when Z-Series products are deliv-
ered. Italso explains the most fundamental ways of connecting and operating
2-Series products. Both first-time and experienced servo users must read
this chapter.

2.1 Precautions ......c.ccvveeeeeeenecceccccneas. 16
211 NotesonUsSe .. ooiin i e e e 16

2.2 Installation ..........coiiiiiiinnnnnnnnnns. 18
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2.2.2 Installing the Servomotor .............. ... ... ....... 19
2.2.3 Installing the Servopack ............. ... ... ... .. ... 22

2.3 Connection and Wiring ..................... 25§

2.3.1 Connecting to Peripheral Devices ...................... 25
2.3.2 Main Circuit Wiring and Power ON Sequence ............ 28
2.3.3 Examples of Connecting I/O Signal Terminals ............ 30

24 ConductingaTestRun ................c000.0 37

24.1 TestRuninTwo Steps ...............iiiiiiii... 37
2.4.2 Step 1: Conducting a Test Run for Motor without Load .. ... 39
2.4.3 Step 2: Conducting a Test Run with the Motor Connected

tothe Machine ............ ... ... ... ... 44
2.4.4 Supplementary Informationon Test Run ................. 46
2.4.5 Minimum User Constants Required and Input Signals ...... 48

15



BASIC USES OF =-SERIES PRODUCTS

2.1.1 Notes on Use

2.1 Precautions

l This section provides notes on using =-Series products.

211 NOtES ON USE ..ot e e e 16

2.1.1 Notes on Use

NOTE Always note the following to ensure safe use.

Two types of supply voltage are available, 100 V and 200 V.

Both =-Series Servomotor and Servopack have DS

100V and 200 V types. Be sure to use the correct

Voltage |@i

type. label
Type NP

¥ !III;‘
samo@z 20y
AL200V
B: 100V

Always use the SGM Servomotor and SGDA Servopack in pairs.

The SGM Servomotor cannot run without the ., Direct
SGDA Servopack. ® connection

Do not plug the SGM Servomotor directly into the
commercial power supply. (Direct connection to

the commercial power supply will damage the fgggggwer
Servomotor.) supply

Damage will result!

Do not change wiring when power is ON.

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

(Except for Digital Operator (Types: JUSP-
OPO02A-1, JUSP-OPO03A))

Extinguished

Always turn the
power OFF
before

: connecting or
: Y @\ disconnecting a
connector.

Note that residual voltage still remains in the Servopack even after the power is
turned OFF.

Even after the power is turned OFF, residual volt-

age still remains in the capacitor inside the Servo- Careful!

: ; ; Residual
pack. If inspection is to be perf_ormed after t_he voltage remains
power is turned OFF, always wait at least 5 min- in capacitor

utes to avoid the risk of an electrical shock.

Wait at least 5
minutes

16



2.1 Precautions

Always follow the specified installation method. Provide sufficient clearance

The Servopack generates heat. Install the Servo- | ;10 mm
pack so that it can radiate heat freely. Note also !
that the Servopack must be in an environment
free from condensation, vibration and shock.

Ambient
temperature:
0to 55°C

Perform noise reduction and grounding properly.

If the signal line is noisy, vibration or malfunction

will result.

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

® Use cables as short as possible.

® Use at least class 3 grounding (ground resistance
10022 or below) for the Servomotor and Servopack.

o Never use a line filter for the power supply in the
motor circuit.

]
O

Conduct a voltage resistance test under the following conditions.
® \/oltage: 1,500 Vrms AC, one minute

® Braking current: 20 mA Q Conduct a

e Frequency: 50/60 Hz dielectric

e \olta lied point: i strength test
ge applied point: Between R, T terminals and as described

frame ground (connect terminals R and T securely.) E on the left.

Use a fast-response type ground-fault interrupter.

For a ground-fault interrupter, always use a fast- Ground-fault interrupter
response type or one designed for PWM invert- GOOD GOOD POOR
ers. Do not use a time-delay type.

Fast-response For PWM | [Time-delay
type nverter ype

Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed by ro-
tating the motor from the load and applying regen-
erative braking. Regenerative braking by the Ser-
vopack can be applied only for a short period,
such as the motor deceleration time.

Servomotor

Regenerative braking
continuously applied

The Servomotor cannot be operated by turning the power ON and OFF.
Frequently turning the power ON and OFF causes Servopack
the internal circuit elementsto deteriorate. Always ’%
start or stop the servomotor by using reference Power /%

R
pulses. Supp|y /<

Starting and stopping by
turning power ON and OFF

17



BASIC USES OF Z-SERIES PRODUCTS
2.2.1 Checking on Delivery

2.2 Installation

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

221 CheckingonDelivery ......... i 18
2.2.2 Installing the Servomotor ........ ... ... 19
2.2.3 Installingthe Servopack .............co i 22

2.2.1 Checking on Delivery

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

Check Items Remarks

Check if the delivered products are | Check the types marked on the nameplates of

the ones you ordered. Servomotor and Servopack (see the table below).

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

smoothly. normal. However, if the motor has brakes, it cannot be
turned manually.

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 pur-
chased the products or your nearest local sales representative.

Appearance Nameplate Type

SGM-01A312

e 3

Rated output z-Series]
R SGM: gGM
t rrent ervomotor
Servomotor ated curre SGMP: SGM
type Rated torque Servomotor
] Rated Output
A3:0.04HP A5:0.07HP
y AC SER\,O MOTOR 01:0.13HP 02:0.27HP
s-Series GM-02A312 03:0.40HP  04:0.53HP
e | | os:1.01
Servo SGM Servomotor - @, 0= Power supply
motor rfmin 3009 895 B8 | A200V B:10OV
E /N SES02R - -3 Encoder specifications
FASHAWA ELECHRS CORPORATION JARAN 3: 2048P/R incremental encoder
- W: 12-bit absolute encoder
Serial number Manufacturing | | pesign revision order

Shgﬂ specifications:
. 2: Straight without key
Rated rotation 4’ Straight with key
speed 6: Straight with key,

shaft end screw hole provided
Z-Series (B)p\t/i\?Ph brake S: With oil seal

. I N I |

SGMP Servomotor D: With brake and oil seal

P: Drip-proof provision

18



2.2 Installation

Appearance Nameplate Type
Servopack type SGDA-01ASP
SETVOPACK Z-Series—l

3-Series SGDA

fopt SGDA-02AP

sNPET AC200- 230VEQ /B0HZ
TPHASE 4.0 AMPS

Servo- e O GI0YMAX 01:0.13HP 02:0.27HP
pack o AT 03:040HP 04:0.53HP
y YASIGAWEA  MAZE I JAPAR g%vléo:;uiply
5 TArzoov B :100 v
ype

SGDA Servopack

Rated Ouoput
A3:0.04HP A5:0.07HP

Serial number
Output power voltage
Applicable power supply

S: For speed/torque control
P: For position control

Applicable motor

Blank: SGM Servomotor

Servopack P: SGMP Servomotor

2.2.2 Installing the Servomotor

Servomotor SGM and SGMP types can be installed either horizontally or vertically. However,
if the Servomotor is installed incorrectly or in an inappropriate location, the service life will be
shortened or unexpected problems will occur. To prevent this, always observe the installation
instructions described below.

Before installation:

Anticorrosive paint is coated on the edge of the motor shaft. Clean off the anticorrosive
paint thoroughly using a cloth moistened with thinner.

Anticorrosive paint is
coated here

NOTE Avoid getting thinner on other parts of the Servomotor when cleaning the shaft.

Storage:

When the Servomotor is to be stored with the power cable disconnected, store it in the
following temperature range:

Between -20°C and 60°C
Installation sites:

The Servomotor SGM and SGMP types are designed for indoor use.
Install Servomotor in an environment which meets the following conditions:

*Free from corrosive and explosive gases

19



BASIC USES OF =-SERIES PRODUCTS

2.2.2Installing the Servomotor cont.

20

*Well-ventilated and free from dust and moisture
eAmbient temperature of 0 to 40°C

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

If the Servomotor is used in a location subject to water or oil mist, install a shield cover
over the Servomotor.

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

! E measurements must be 0.03 mm or less. (Turn together with
= couplings)

NOTE Ifthe shafts are not aligned properly, vibration will occur, resulting in damage to the bear-
ings.

Mechanical shock to the shaft end must be less than 98m/s2 (10G) and must be
applied no more than twice.

Design the mechanical system so that thrust load and radial load applied to the servo-
motor shaft end during operation falls within the range shown in the following table.

Thrust load and radial load

2.
1. Thrust load: Shaft-end load applied parallel to the cent- \
erline of a shaft Motor ‘"”"”""‘“j -1
2. Radial load: Shaft-end load applied perpendicular to ’ T
the centerline of a shaft Shaft end




2.2 Installation

¢ Servomotor with incremental encoder

Allowable Allowable LR
Motor Type | Radial Load | Thrust Load mm Reference Drawing
Fr [N(Ib)] Fs [N(Ib)] (in.)
SGM-A3 68 (15) 54 (12) 20 (0.82)
SGM-A5 68 (15) 54 (12) 20 (0.82)
SGM-01 78 (17) 54 (12) 20 (0.82)
SGM-02 245 (55) 74 (16) 25 (1.02) @
SGM-03 245 (55) 74 (16) 25 (1.02) Fr
SGM-04 245 (55) 74 (16) 25 (1.02) | §
SGM-08 392 (88) 147 (33) 35 (1.43)
SGMP-01 78 (17) 49 (11) 20 (0.82)
SGMP-02 245 (55) 68 (15) 25 (1.02)
SGMP-03 245 (55) 68 (15) 25 (1.02)
SGMP-04 245 (55) 69 (15) 25 (1.02)
SGMP-08 392 (88) 147 (33) 35 (1.43)
» Servomotor with absolute encoder
Allowable Allowable LR
Motor Type | Radial Load Thrust Load mm Reference Drawing
Fr [N(Ib)] Fs [N(Ib)] (in.)
SGM-A3 49 (11) 19 (4) 20 (0.82)
SGM-A5 68 (15) 19 (4) 20 (0.82)
SGM-01 68 (15) 19 (4) 20 (0.82)
SGM-02 196 (44) 49 (11) 25 (1.02) R
SGM-03 196 (44) 49 (11) 25 (1.02) Fr
SGM-04 196 (44) 68 (15) 25 (1.02) Vo
SGM-08 343 (77) 98 (22) 35 (1.43) T “—
SGMP-01 78 (17) 49 (11) 20 (0.82)
SGMP-02 245 (55) 68 (15) 25 (1.02)
SGMP-03 245 (55) 68 (15) 25 (1.02)
SGMP-04 245 (55) 69 (15) 25 (1.02)
SGMP-08 392 (88) 147 (33) 35 (1.43)

Note The radial load and thrust load values shown above are the maximum allowed
values for the sum of the load generated by motor torque and the load externally
applied to the shaft.

21
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2.2.3Installing the Servopack
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2.2.3 Installing the Servopack

>-Series SGDA Servopackis abook-shaped compact
servo controller.

Incorrect installation will cause problems. Always ob-
serve theinstallation instructions described in the next

page.

Storage:

When the Servopack is to be stored with the pow- SGDA Servopack
er cable disconnected, store it in the following

temperature range:

Between -20°C and 85°C

Installation sites:

Situation

Notes 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 Servopack 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
malfunction. Take appropriate action to prevent corrosive
gases.

Avoid installation in a hot and humid place or where

Others excessive dust or iron powder is present in the air.
Orientation: T T

Install the Servopack perpendicular to the wall as GG?UE}?Q :“"
shown in the figure. BHH”BJBM}UB;

%
The Servopack must be orientated as shown in BHBUBHBBUB 2
the figure because it is designed to be cooled by /“":::";:/
natural convection. T 4{ Z

Ventilation

* Firmly secure the Servopack through three or

four mounting holes.




2.2 Installation

Installation method:

When installing multiple Servopacks side by side in a control panel, observe the following
installation method:

Fan Fan
F o5 N F S N | sommormore
=) = " &4

Fin 1 0 i i i
R

30 mmormore 10 mm or more ¥

a) Install Servopack perpendicular to the wall so that the front panel (containing connec-
tors) faces outward.

b) Provide sufficient space around each Servopack to allow cooling by natural convec-
tion.

23
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2.2.3Installing the Servopack cont.

24

0)

When installing Servopacks side by side, provide atleast 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 Servo-
pack from increasing excessively and also to maintain the temperature inside the
control panel evenly.

Maintain the following conditions inside the control panel:

* Ambient temperature for Servopack: 0 to 55°C
* Humidity: 90%RH or less

* Vibration: 0.5G (4.9 m/s?)

* Condensation and freezing: None

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



2.3 Connection and Wiring

2.3

Connection and Wiring

explains a typical example of wiring the main circuit. It also describes an example of

This section describes how to connect =-Series products to peripheral devices and
connecting to main host controllers.

2.3.1  Connecting to Peripheral Devices . ..., 25
2.3.2 Main Circuit Wiring and Power ON Sequence ....................... 28
2.3.3 Examples of Connecting I/O Signal Terminals ....................... 30

2.3.1 Connecting to Peripheral Devices

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

25




BASIC USES OF =-SERIES PRODUCTS

Standard connection method for >-Series AC Servo Drives:

( Molded-case circuit breaker (MCCB) \

Used to protect power
supply line. Shuts the
circuit off when
overcurrent is detected.

(x

oise filter

Used to eliminate
external noise from
power supply line.

Types: LF-205A (for SGDA-A3A, A5B, 01A, 02A,
A3B, A5B, and 01B)

Digital
Allows the user to set user constants or
operation references and display operation
status or alarm status. The following two
types are available in addition to personal
computers:

Power supply:
Single-phase
200 or 100 V

Mount type (JUSP-OPO03A)
This type can be mounted directly on
Qhe Servopack.

LF-210 (for SGDA-04A and 02B)
\_ LF-220 (for SGDA-03B and 08A) J

\

Magnetic contactor

Turns the servo ON or OFF.
Use a surge suppressor for
the magnetic contactor.

Type: HI-15E5 (30 A)

[ Brake power supply \
Used for Servomotor with brake.

Types:
LPSE-2HO01 (for 200 V input)
LPDE-1HO01 (for 100 V input)

Regenerative unit
Type: JUSP-RGO08 g

anef

Exterior type regenerative
resistor

Type: JUSP-RGO08C

[
I
I
I
I
I
I
;
>-Series Servopack

|
I
I
I
I
I
I

Connector for PG./

(on Servopack side)

This wiring is required
only for a Servomotor
with brake

Connector kits for pulse generator (PG) and for

26

motor are not required if the following parts are
ordered:

« Cable with terminal connectors

« Cable with connector and amplifier terminal



2.3 Connection and Wiring

Hand-held type
(JUSP-OP02A-1)

Personal computer

Exclusive-use cable between personal computer and
Servopack (for NEC PC) is available.
Type: DE9405258 (2m, 6.6ft.)

Consult factory about cable for IBM PC (IBM compatible

N\ ™

Host controller

Servopack is compatible with most P.L.C.
motion controllers and indexers.

References are input as analog
signals or pulse trains.

PROGIC-8

1-meter(3.3ft.) cable included
PC).
) )~
7/ Cable for PG
- - - This cable is used to connect a Servomotor
( Connector terminal block conversion unit \ encoder to a Servopack.

1CN connector kit
(Type: DP9420007)

iGN

1-meter cable with 1CN connector and
one end without connector

(Type: DE9404859) !

0N ‘

(Type: JUSP-TA36P)

The terminal block
allows connection to a
host controller.

10N

0.5-meter(1.6ft)
cable with two
1CN connectors

The following two types of cable are available

according to the encoder type:

¢ Cable for incremental encoder (with connector
on both ends)
9.8ft: DP9320089-1 16.4ft: DP9320089-2
32.8ft: DP9320089-3 49.2ft: DP9320089-4
65.6ft: DP9320089-5

¢ Cable for absolute encoder (with connectors on
both ends)
9.8ft: DP9320088-1 16.4ft: DP9320088-2
32.8ft: DP9320088-3 49.2ft: DP9320088-4
65.6ft: DP9320088-5
A cable with a single connector (without connector
on Servopack side) and a cable without connectors
are also available.

Connector kit for PG

On Servomotor On Servopack side

Connector for
PG (on motor
side)

Connector
for motor

>-Series Servomotor

side 2CN :

This connector kit is required for cables without con-
nectors. For moving parts, a cable for robot must be
\_ordered separately.

[Cable for motor \

This is a power cable for connecting a Servomotor to a
Servopack.

For a Servomotor with brake, this cable is also used to wire the
brake.
* Without brake (connector and amplifier terminal included)
9.8ft: DP9320081-1 16.4ft: DP9320081-2
32.8ft: DP9320081-3 49.2ft: DP9320081-4
65.6ft: DP9320081-5

* With brake (connector and amplifier terminal included)
9.8ft: DP9320083-1 16.4ft: DP9320083-2
32.8ft: DP9320083-3 49.2ft: DP9320083-4
65.6ft: DP9320083-5

A cable without connector and amplifier terminal is also available.

Connector kit for motor
Connector for motor (on motor side) %

This connector kit is required for cables without connector and
Qmplifier terminal.

_/
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2.3.2Main Circuit Wiring and Power ON Sequence

2.3.2 Main Circuit Wiring and Power ON Sequence

1) The following diagram shows a typical example of wiring the main circuit for 2-Series

products:
Single-phase 200 to 230 VAC * 19, 50/60 H For 100 V Type
naepnase ° 15 %> /60 Hz Single-phase 100 to 115 VAC *, 1%, 50/60 Hz
11 =
IMCCR }») ! :
tEIL ! & :C) {
T pG
HAC : 1
1! i A l_ """" -_l
| 3] l‘? R
i
: e
Ry
L { : e +24 ¥
N am 2 @ e
b 1MC ‘ ‘ ' l
: . 25 o oV
IMC 1Ry ; m,_a;;
= 1SUP G
1MCCB: Circuit breaker L..mwm..w.

1FIL: Noise filter

1MC: Contactor

1Ry: Relay

1PL: Patrol light
1SUP:  Surge suppressor
1D: Flywheel diode

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

1;;::'&:' Name Description
®® msm férr?#rtq QC Single-phase 200 to 230 VAC * 1%, , 50/60Hz"
Motor connection | Connect U to the red motor terminal , V to the white motor
GOIV) terminal terminal, and W to the blue motor terminal
; Connect to the motor ground terminal (green) for grounding
@) Ground terminal purpOSes.
Regenerative unit
©CIO) connection Connect to a regenerative unit when applicable.

terminal

* For 100 V power supply: Single-phase 100 to 115 VAC *,5% , 50/60Hz
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2.3 Connection and Wiring

3) Form a power ON sequence as follows:

a) Form a power ON sequence so that the power is turned OFF when a servo alarm sig-
nal is output. (See the circuit diagram shown on the previous page.)

b) Hold down the power ON push-button for at least two seconds. The Servopack out-
puts a servo alarm signal for approximately two seconds or less when the power is
turned ON. This operation is required to initialize the Servopack.

Power supply
max 205

Servo alarm (ALM) output signal

NOTE Afterturning the power OFF, do not touch the power terminals for 5 minutes. High voltage
may remain in the Servopack.

* Avoid frequently turning the power ON and OFF. Since the Servopack has a capacitorin
the power supply, a high charging current flows (for 0.2 second) when the power is
turned ON. Therefore, frequently turning the power ON and OFF causes the main pow-
er devices (such as capacitors and fuses) to deteriorate, resulting in unexpected prob-
lems.

* Ifthe Servopack is turned ON immediately after being turned OFF, a power loss alarm
may arise. To prevent this, always wait for the time shown in the following table before
turning the power ON again:

Si"g'e;';’:gse 200 | gjingle-phase 100 VAC | Power Holding Time
Servopack A3A[], A5A[] A3B[] 6 seconds
Type 01AL], 02A0], 04A] A5B[], 01B[J, 02B[] 10 seconds
SGDA- [ogA] 03B 15 seconds
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2.3.3 Examples of Connecting I1/0 Signal Terminals

2.3.3 Examples of Connecting I/O Signal Terminals

1) This sub-section provides typical examples of connecting to main host controllers. Con-
nection to other host controllers is also possible. Connect to the host controller according
to the connection examples shown below by referring to technical documentation for the
host controller.

NOTE This sub-section describes signals related to the SGDA Servopack only. For other sig-
nals, refer to the relevant technical documentation.

2) Example of Connecting to PROGIC-8

Servopack for Speed/Torque Control

SGDA-C11'S
VAN
Speed/Torque Servopack
Yaskawa
__ PROGICE " —(P
i MC unit 7 :43 '
! oA (o N
l 1T _..g_. z PI i .‘1
; o i o] 2
“PR p ' * ot 5 =T te) {‘E ! \,/
Fe g PCO :
8 ¢ ?z ‘ 25 : )\p@
: e 5 : : > poo o
Dia .Y S A -
8 BE 4
| GND g T i " 5G
GHD [} | 1 o Not used
GHD s — ” g! sG
I +2BLRIT LA T * X o +24VEN
SYON s . Xt .
! PEON (S :i S :: p.0ON
OTFOUT 4 PO
otROUT F° — Y.t noT !
: (Reserved)g z: : : ;: g ALM-RST
I SVALM 5-12 — Eg o .
02a0UT ;f,‘ et ,f ALM-5G
% ]

*1 These pin numbers are also applicable to SV2 to SV4.
*2 Do not change the standard settings of user constants for the Servopack.
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2.3 Connection and Wiring

3) Example of Connecting to GL-Series Positioning Module B2833

SGDA-CICI S Servopack for Speed/Torque Control
-D- SERVOPACK
Speed/Torque | sapA-TEEIS 1
GoaV 24 (MADE BY YASKAWA) :
2CN] . . g
- : : e )
R ! A——?
lﬁ“ﬁ aag SERVO NORMAL % '
e 35 DEGELLS L N 3§
o0 3‘3‘ D/A OUTPUTES T 4’;5 V-REE
O—Q‘mm ov -y gsa
B Bt g10P OVZ ?? Nl By e
< 3] f —
b ) :
PASSL B
b 18 ! :
f;i 18 LR
14 ' :
pC
*ch 2 R

* These signals are output for approximately
:g,!m:‘?g ALARM 2 ,+13 two seconds when the power is turned ON.
38 Take this into consideration when designing a
power ON sequence.
Relay 1Ry is used to stop main circuit power
supply to the Servopack.
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2.3.3 Examples of Connecting I1/0 Signal Terminals cont.

SGDA-CJOO P

TUL

Positions

4) Example of Connecting to GL-Series Positioning Module B2813

Servopack for Position Control

(MADE BY YASKAWA)

DECELERA- *BiGN

“PULSE
SERVO
NORMAL 3'9"%

TION LS +12v
START Ol

S0P ov

*1 These signals are output for approximately
two seconds when the power is turned ON.
Take this into consideration when designing a
power ON sequence. Relay 1Ry is used to
stop main circuit power supply to Servopack.

*2 Change the Cn-02 setting as follows:
Bit No. 3 =1

Bit No. 4=0

Bit No.5=0

*3 Pull up the CLR signal with 1 kQ
resistance.

Change the Cn-02 setting as follows:
Bit No. A =1



2.3 Connection and Wiring

SGDA-(I S

VARN

Speed/Torque

5) Example of Connecting to OMRON Position Control Unit C500-NC222

Servopack for Speed/Torque Control

:iﬁ SGDATODS |
T

/0 POWER
SUPPLY
4 a— T
C500-NC222 X-AXIS (Y-AXIS) " 02V f
(MADE BY OMRON) (ON when
| 5 positioning is
“24Y g s stopped) i
H
e
cowix 34 ? 212 J o [ onwhen
STRX —é——*’— % 313 B Bt proximity is
oHex i¥ T A4 b B detected)
. SERvOX: ¥ 5 815} Pt
SWLX ZET 2,; 6016} e ]
F}
DG GNE 11 A »
. DC GND
soav! (D]
i 23)
. YAG Mo ki 8128
on ol T
2 X sen P
. xA L5
W2 5 s e}
‘o iS04} !
= L1803 i
. NG AN :
0 1
12

Servopack

*1 These signals are output for approximately two seconds when the power is turned
ON. Take this into consideration when designing a power ON sequence. Relay 1Ry is
used to stop main circuit power supply to Servopack.

Note The signals shown here are applicable only to OMRON Sequencer
C500-NC222 and Yaskawa Servopack SGDA-OOOS.
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2.3.3 Examples of Connecting I1/0 Signal Terminals cont.

6) Example of Connecting to OMRON Position Control Unit C500-NC112

Servopack for Position Control

SGDA-(IOC P
I | I | SERVOPACK
Positions - - I
) O /
POWER : |
SUPPLY o4y ‘ l
C500-NC112 { |
(MADE BY OMRON) j
‘ rY it :2 ; EXTERNAL
A ____._ POWER
! cw umim _ZH[i] _::' &y ] g B I VT
cowumT %4 os S T o] "
EMERGENCY STOP g ¥[8 & 88 ..0; chend HER) [ e
EXTERNAL INTERRUPT {9 © 38 i | b . N
HOME POSITION FT % % 44 55 ) 35 L SRS
HOME POSITION 111 (ON when proximity is detected) &
PROXIMITY  oibwenfprdfhn. 5Bt i
LocaL ‘BT L BA . zm. @'3 o
e , 534,
. READY B Gose B L v LAl s
8V AT S
TTA™ t i
PULSE OUTPUT & oo
‘ CWsCOW  Lobnig 118 P ¥ puise
DIRECTION & .
" QUTRUT . & ? H[ ¥ si08
CW 3 5 3
‘ 6 LA

*1 These signals are output for approximately two seconds when the power is turned ON. Take this
into consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit
power supply to Servopack.

*2 Change the Cn-02 setting as follows:

Bit No. 3 =1
Bit No. 4 =0
Bit No.5=0

Note The signals shown here are applicable only to OMRON Sequencer C500-NC112 and
Yaskawa Servopack SGDA-OOOP.
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2.3 Connection and Wiring

7) Example of Connecting to MITSUBISHI Positioning Unit AD72

SGDA-I[1C] S Servopack for Speed/Torque Control

VARN

Speed/Torque

SERVOPACK

AD72
(MADE BY MITSUBISHI)

- p— 1 (ON when position-
ing is stopped ‘
sor_Z4] ?% 2 =D S
: — 3 OM:’ ! (ON when proximity|
o—a
BOG ;gf is detected)ﬁ:{;&:}l
TSRS L
: Lot % o
SV ON Y.K\wg 7 " “
! — — 3 @‘Y 34
READY é R . s By s
£
. SPEED E 5 3
REF- ;v & B 3 4 g
ERENCE o
e |
q N 2
PULSE A 5 TPy 23
' 7 L 20
PULSE B g 3 T "
PULSE © 10 : i 24
: %ﬂ_ f Py 25
k| 3 F 3t
v

r,
i

*1 These signals are output for approximately two seconds when the power is turned ON. Take this into
consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit power
supply to Servopack.

*2 These pin numbers are the same for both X and Y axes.

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD72 and Yas-
kawa Servopack SGDA-OOOS.
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2.3.3 Examples of Connecting I1/0 Signal Terminals cont.

SGDA-CJOO P

TUL

Positions

36

8) Example of Connecting to MITSUBISHI Positioning Unit AD71 (B Type)

Servopack for Position Control

SERVOPACK

1/0 POWER SUPPLY
e
AD71 (B TYPE) +12\I"E.‘. ......... — b OV '
(MADE BY MITSUBISHI)
! } X AXIS (Y AXIS) ;
, e SA{TA)
HEADY éJEi SB{7B) j‘_F%_" (ON when proximity I

sToP” ZE 1L BABAI | gk | o SON 24
: e ___M (ON wh itioni e
] DoOG é g SB{88) _ —%Jouwp N sto\;,)vp:g) positioning ! POT éf
' eg 0{—] g f z‘;{:f}‘; LRx-01/a2"2[1CN ]
| T
l ! 11A[134)
, STARY Z@H B(13B)
| |
‘ R ;IZ 7RI20B) 5

: 4
j PO
. AL . i_ILH_,
‘ puLse| | k™ T56(165)
Lo 7 *Q 4 SIGN
o B o2 Tyc

SIGN f}t::" 165(198)
L I %‘ e g CLR
1 12A(14A) I VT | B = S
'CLEAR 2. 12B{14B) ?

’ j it e

024V EXTERNAL
POWER
SUPPLY
+24V

*1 These signals are output for approximately two seconds when the power is turned ON. Take this into
consideration when designing a power ON sequence. Relay 1Ry is used to stop main circuit power
supply to Servopack.

*2 Manufactured by Yaskawa Controls Co., Ltd.

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD71 (B Type)
and Yaskawa Servopack SGDA-OOOP.



2.4 Conducting a Test Run

2.4Conducting a Test Run

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

241 TestRuninTWO Steps ...t 37
2.4.2 Step 1: Conducting a Test Run for Motor without Load ................ 39
2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine 44
2.4.4 Supplementary Informationon TestRun ........... ... ... ... ..... 46
2.4.5 Minimum User Constants Required and Input Signals ................ 48

2.4.1 Test Run in Two Steps

NOTE

Conduct the test run when wiring is complete.

Generally, conducting atest run for servo drives can be difficult. However, by following the two
steps described below, the test run can be performed safely and correctly.

To prevent accidents, initially conduct a test run only for a servomotor under no load (i.e., with
all couplings and belts disconnected). Do not run the servomotor while it is connected to a
machine.

The test run is divided here into steps 1 and 2.

Complete the test run in step 1 first, then proceed to step 2. The purposes of each step are
described on the next page.
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2.4.1 Test Run in Two Steps cont.

Step 1: Conducting a test run for the motor without load ... Check that the motor is wired correctly. 1

Conduct a test run with the motor shaft disconnected

Operatethemo- oot o machine.

tor with a Digital
IOperator. Purpose: * To check power supply circuit wiring

* To check motor wiring
* To check I/O signal (1CN) wiring

Outline:  * Turn the power ON.
* Operate the motor with a digital op-

erator.
Check wiring.
* Check I/O signals (1CN).
\ Do not connect to amachine. ¢ Conduct atest run using I/O signals. j
( Step 2: Conducting a test run with the motor and 1
machineconnected ............... ... o i, Adjust Servopack according to machine
characteristics.

Connect to the machine and conduct a test run.

Purpose: < To perform autotuning to adjust the mo-

Speed adjustment by tor according to machine characteris-

autotuning tics
SGDA 4—p e To match the speed and direction of
E“*‘“‘“‘““‘] rotation with the machine specifications
-—-—{ SGM J]:ﬂ]:i_]m « To check the final control mode

Connect to the machine. Outline:  + Perform autotuning.

¢ Adjust user constant settings.
\ * Record user constant settings. j

End of test run

For customers who use a servomotor with a brake, refer to Section 2.4.4 Supplementary
Information on Test Run before starting a test run.

The following pages describe the test run procedure in detail.
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2.4 Conducting a Test Run

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

Check that the motor is wired correctly.

Ifthe motor fails to rotate properly during a servo drive test run, the cause most frequently lies
in incorrect wiring.

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 Section 2.4.4 Supplemental In-
formation on Test Run before starting a test run.

Operate the motor with
a Digital Operator.

Check wiring.

Do not connect to the machine.

(1) Secure the servomotor. Secure servomotor to mounting holes.
Secure the servomotor to mounting holes to

prevent it from moving during operation. Alter- Do not connect

anything to the

natively, install the servomotor on the machine motor shaft
and disconnect couplings and belts. (no-load
status).

(2) Disconnect connector 1CN, then check the
motor wiring in the power supply circuit.

. Disconnect
I/O signals (1CN) are not to be used so leave connector
connector 1CN disconnected. 1CN

Note: When absolute encoder is used, connect
the battery. Also, initialize the absolute
encoder.

See 3.8.5 Using an Absolute Encoder
for details.

(3) Short the alarm signal circuit. Power supply '
Because connector 1CN is disconnected, the |0V _+24v | Force this relay ON.
alarm signal prevents the power supply circuit l Pox

My ...
from being turned ON. Therefore, temporarily Lﬂ‘q—j@yﬁo (108-34)
short the alarm signal circuit. e R T

Short this o +
circuit. 1CN disconnected
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2.4.2Step 1: Conducting a Test Run for Motor without Load cont.

(4) Turn the power ON. Normal display
Turn the Servopack power ON. If the Servo- (:' e (!:) (:' - Qlt)
pack is turned ON normally, the LED on the

Digital Operator lights up as shown in the fig-
ure. Example of alarm display

Alternately displayed

Power is not supplied to the servomotor be- (:-' S 3) zifegoﬂgfe"z;

cause the servo is OFF. Alarm Displays.

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

Note: When absolute encoder is used, perform
the following procedures after turning ON
the power.

(@ Set the bit E of Cn-01 to 1.

(@ Set the number of encoder pulses (Cn-11)
to 1024.

(@ Set the dividing ratio of encoder pulses
(Cn-0A) to 1024 or below.

@ Turn OFF the power once. Then turn ON
the power again after checking if the displays
of digital operator extinguish.

(5) Operate using the Digital Operator Operation by Digital Operator

m%;‘ r
Operate the motor with the Digital Operator. g@ :
Check that the motor runs normally.

I
If an alarm occurs, the power supply

Refer to 4.2.2 Operating Using the Digital Op- circuit, motor wiring, or encoder
erator. wiring is incorrect.
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2.4 Conducting a Test Run

(6) Connect signal lines. After turning the power OFF, re-
move the short circyit.

Connect connector 1CN as follows: 1fy
AL
O

Y
" S ALMSG

<

(1) Turn the power OFF.

(2) Retrun the alarm signal circuit shorted in
the above step (3) to its original state.

Connect
connector

(3) Connect connector 1CN.

(4) Turn the power ON again.

(7) Check input signals. Example of Internal status bit display
Un-05 (Un-05, Un-06)
N-CL P-CL
Check the input signal wiring in monitor mode. (1CN-12) ~ (1N-11)
For the checking method, referto 4. 1.6 Opera- — - \:’ w | -
tion in Monitor Mode. i g
“’ — r — ? — —

/7 |
S-ON  P-CON P-OT N-OT
(1CN-14) (1CN-17) (1CN-16) (1CN-17)

The memory switch can be

» Checking method
Turn each connected signal line ON and

OFF to check that the monitor bit display e eiriate the ned
. used to elimin n
changes accordlngly. for external short-circuits in
wiring (see pages 55 and
128)
Input Signal ON/OFF Monitor Bit Display
High level or open OFF Extinguished
0V level ON Lit

If the signal lines below are not wired correctly, the motor fails to rotate. Always wire
them correctly. (If signal lines are not to be used, short them as necessary.)

P-OT |1CN-16 | Motor can rotate in forward direction when this input signal is at 0 V.

N-OT |1CN-17 | Motor can reverse when this input signal is at 0 V.

S-ON | 1CN-14 | Servo is turned ON when this input signal is at 0 V. However, leave
the servo in OFF status.

Servopack Servomotor

(8) Turn servo (motor) ON.

O
Turn the servo ON as follows: s (ACN-14) Q
oV

(1) Check that no reference has been input.
Turn the servo ON

For speed/torque control (SGDA-CJOCIS):
V-REF (1CN-3) and T-REF (1CN-1) are at 0 V.

For position control (SGDA-CJOCIP):
PULS (1CN-1) and SIGN (1CN-3) are fixed.
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2.4.2Step 1: Conducting a Test Run for Motor without Load cont.

SGDA-[J[1] S

VARN

Speed/Torque

42

(2) Turn the servo ON signal ON. Display when servo is turned ON

SetS-ON (1CN-14) to 0 V. If normal, the motor ( J iu !m}
is turned ON and the Digital Operator displays
the data as shown in the figure. If an alarm dis-
play appears, take appropriate action as de-
scribed in Appendix E List of Alarm Displays.

(9) Operate by reference input.

The operating procedure differs according to the Servopack control mode used.

Servopack for Speed/Torque

(This section describes the standard speed con- Servopack

trol setting.) Servomotor

[P [T - Q

...................... FIGH 4}

(V-REF, 1CN-3) voltage. The motor will rotate.
Servomotor rotates at a speed
proportional to the reference voltage.

When a host controller such as a programmable controller performs position
control, it may be difficult to directly input the speed reference voltage. In this
case, constant voltage reference should be input once to ensure correct opera-
tion.

(2) Check the following items in monitor mode (see page 179):

(1) Has a reference speed been input?

(2) Is the motor speed as set?

(8) Does the reference speed match the actual motor speed?

(4) Does the motor stop when no reference is input?

Un-00 |Actual motor speed

Un-01 | Reference speed

(3) Ifthe motor rotates at an extremely slow speed when 0 V is specified as the reference
voltage, correct the reference offset value as described in Section 4.2.4 Reference
Offset Automatic Adjustment



2.4 Conducting a Test Run

SGDA-IICIP

TUL

Positions

(4) To change motor speed or the direction of rotation, reset the user constants shown

below.
Cn-03 Speed reference gain (see page 68)
Cn-02 bit 0 | Reverse rotation mode (see page 54)

Servopack for Position Control

(1) Set user constant Cn-02 so that the reference pulse form matches the host controller
output form. (See page 174 for details on how to set user constants.)

Selecting reference pulse form (See page 70)

Bit 3
Bit 4
Cn-02 _
Bit 5
Bit D
(2) Input a slow speed pulses from the host con- Host Servopack
troller and execute low-speed operation. controler s Servomotor
ence LS e
. pulse Sian {1GN-2)
(8) Check the following items in monitor mode | - ey ::g:jr
(see page 179): b !

(1) Has a reference pulse been input?

(2) Is the motor speed as set?

(3) Does the reference speed match the actual motor speed?

(4) Does the motor stop when no reference is input?

Un-00 |Actual motor speed

Un-07 [ Reference pulse speed display

Un-08 | Position error
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2.4.3Step 2: Conducting a Test Run with the Motor Connected to the Machine

44

(4) To change motor speed or the direction of rotation, reset the user constants shown
below.

Cn-24,Cn-25 Electronic gear ratio (see page 81)

Cn-02 bit 0 Reverse rotation mode (see page 54)

If an alarm occurs or the motor fails to rotate during the above operation, connec-
tor 1CN wiringis incorrect or the user constant settings do not match the host con-
troller specifications.

In this case, check the wiring and review the user constant settings, then repeat
step 1.

Referto Appendix E List of Alarm Displays and Appendix D List of User Constants.

Thisis allthat is required to complete step 1 (conducting atest run for motor without load).
Whenever possible, perform tuning associated with the host controller and other neces-
sary adjustments in step 1 (before installing the motor on the machine).

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

NOTE

After step 1 is complete, proceed to step 2 in which a test run is conducted with the motor
connected to the machine. The purpose of step 2 is to adjust the Servopack according to the
machine characteristics.

Conduct a test run according to the procedure described below.

Purposes: 1) Autotuning
2) Speed adjustment

SGDA
Servopack| Servomoto -

Connect to the machine.

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. Operation faults that
arise after the motor is connected to the machine not only damage the machine but may also
cause an accident resulting in injury or death. Therefore, all items including user constants
setting and wiring should be tested as conclusively as possible before step 1 is complete.



2.4 Conducting a Test Run

(1) Check that power is OFF. Servopack

Turn the Servopack power OFF.
B
.
Power OFF
(2) Connect the servomotor to the machine. Install servomotor on machine.

Refer to 2.2.2 Installing the Servomotor.  Servomotor N/

e

/N

(8) Perform autotuning.
Tune the Servopack according to the machine Autotuning:

characteristics. Refer to 4.2.3 Autotuning. Automatically measures
machine characteristics and

erforms optimum tunin
SGHA P P I

Servopack Servomotor

(4) Operate by reference input. Host Servopack
As in step 1 (conducting a test run for motor controller ﬂ
without load), perform (9) Operate by refer- ‘ Servomotor

ence input on page 42. Perform tuning Reference —l O
associated with the host controller. ‘ I

Y

(5) Set user constants and record the settings.
Set user constants as necessary. Record all Servopack
the user constant settings for maintenance ﬂ

purposes.
z {| Record the settings

User constants

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

Normally, the machine may cause much friction because of an insufficient running-in pe-
riod. After a test run is complete, perform adequate running-in.
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2.4.4Supplementary Information on Test Run
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2.4.4 Supplementary Information on Test Run

In the following cases, always refer to the information described below before starting a test
run:

NOTE

* When using a servomotor with a brake

* When performing position control from the host controller

1) 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.

e Vertical axis ¢ Axis to which external force is applied
——._Servomotor

Holding brake External force

:> Servomotor, __,]
Prevents the l:‘:’gé ;;;:’5;, ﬁ . i
|

motor from
rotating due to
gravity

To prevent faulty operation caused by gravity (or external 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.

For wiring of a servomotor with a brake, refer to 3.4.4 Using Holding Brake.

Power supply:
single-phase

Cable for motor with

| Brake control relay

200V or 100 V

Servopack

brake

9.8ft DP9320083-1
16.4ft DP9320083-2
32.8ft DP9320083-3

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

49.2ft DP9320083-4
65.6ft DP9320083-5

Servomotor with brake



2.4 Conducting a Test Run

2) When performing position control from the host controller
Check motor operation first and then conduct a test run as described in the table below.

For speed control

Type: SGDA-Ux 1118
Speed
reference
Host | - H
controller:
Test run
for motor
Position Speed without
control control load

4

NOTE Checkthe motor operation with the motor disconnected from the machine. Ifthe host con-

troller does not perform position control correctly, the motor may run out of control.

Reference from
Host Controller

Check Items

Check Method

Review ltems

Jogging
(constant-speed
reference input from
host controller)

Motor speed

Check the motor
speed as follows:

® Use the speed
monitor (Un-00) of
the digital operator.

® Run the motor at
low speed. For
example, input a
speed reference of
60 r/min and check
that the motor
makes one
revolution per one
second.

Check whether the
speed reference gain
value (user constant
Cn-03) is correct.

Simple positioning

Number of motor
revolutions

® Input a reference
equivalent to one
motor revolution
and visually check
that the motor shaft
makes one
revolution.

Check whether the
dividing ratio count
(user constant
Cn-0A) is correct.

Overtravel (when
P-OT and N-OT
signals are used)

Whether the motor
stops rotating when
P-OT and N-OT
signals are input

® Check that the
motor stops when
P-OT and N-OT
signals are input
during continuous
motor operation.

If the motor does not
stop, review the
P-OT and N-OT
wiring.
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2.4.5 Minimum User Constants Required and Input Signals

1) This section describes the minimum user constants that must be setto conductatest run.

For details on how to set each user constant, refer to 4. 1.5 Operation in User Constant
Setting Mode.

a) Servopack for speed/torque control

Cn-01 bitE Encoder selection

Cn-02 hit 8 Motor selection

Cn-03 Speed reference adjustment gain
Cn-0A Encoder pulse dividing ratio
Cn-11 Number of encoder pulse

b) Servopack for position control

Cn-01 bit E Encoder selection

Cn-02 bit8 Motor selection

Cn-02 bits 3,4,5 Reference pulse form selection
Cn-02 bitD Logic of reference pulse

Cn-02 bitF Reference pulse output form
Cn-0A Encoder pulse dividing ratio

Cn-11 Number of encoder pulses

Cn-24 Electronic gear ratio (numerator)
Cn-25 Electronic gear ratio (denominator)

After changing the Cn-02 setting, always turn the power OFF, then ON. This makes
the new setting valid.alone

2) Ifthe specified direction of rotation differs from the actual direction of rotation, the wiring
may be incorrect. In this case, recheck the wiring and correct it accordingly. Then, if the
direction of rotation is to be reversed, set the following user constant:

[ Cn-02 (bit 0) | Reverse rotation mode (see page 54)

After changing the Cn-02 setting, always turn the power OFF, then ON. This makes the
new setting valid.

3) The following table lists the minimum input signals required to conduct a test run. For de-
tails of each input signal, refer to the relevant page.
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2.4 Conducting a Test Run

Pin

Number Function

Signal Name

Switching between motor ON and OFF status.The
S-ON (servo ON) | 1CN-14 memory switch can be used to eliminate the need for
external short-circuit wiring (see page 129).

(forward
P-OT rotation 1CN-16 o
prohibited) Overtravel limit switch o
The memory switch can be used to eliminate the
(revere need for external short-circuit wiring (see page 57).
N-OT rotation 1CN-17
prohibited)
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PRODUCTS

This chapter is prepared for readers who wish to learn more about the applica-
tions of X-series products after fully understanding Chapter 2 Basic Uses of
2-series Products. It explains how to set user constants for each purpose and
how to use each function. Read the applicable sections according to your re-
quirements.

3.1 Setting User Constants
According to Machine Characteristics ....... 54

3.1.1 Changing the Direction of Motor Rotation ................ 54
3.1.2  Setting the Overtravel Limit Function ................... 56
3.1.3 Restricting Torque . ... ...ttt 59

3.2 Setting User Constants
According to Host Controller ............... 65

3.2.1 Inputting Speed Reference ............... .. .. ... ... 65
3.2.2 Inputting Position Reference .......................... 69
3.2.3 Using Encoder Output ................c.cooiiiinn.... 73
3.2.4 Using Contact I/O Signals ............. ... ... ....... 77
3.2.5 UsingElectronicGear . ........c.ouiiniinnininnennenn.. 79
3.2.6 Using Contact Input Speed Control ..................... 83
3.2.7 Using Torque Control ........ ... .. ..., 88
3.2.8 Using Torque Feed-forward Function .................... 94
3.2.9 Using Torque Restriction by Analog Voltage Reference ... .. 95
3.2.10 Using the Reference Pulse Inhibit Function (INHIBIT) . ... .. 97
3.2.11 Using the Reference Pulse Input Filter Selection Function ... 99

3.3 Setting Up the X Servopack ................ 100

3.3.1 Setting User Constants . ..............oouieinneennn... 100
3.3.2 Setting the JogSpeed . ..... ... .. .. i 101
3.3.3 Setting the Number of Encoder Pulses ................... 102
3.3.4 Setting the Motor Type .........coviiiiiiiiin ... 103

3.4 Setting StopMode ...................0... 104

3.4.1 Adjusting Offset ...........c.o it 104
3.4.2 Using DynamicBrake ........ ... .. .. .. . .. ... 105
343 UsingZero-Clamp ..........coiuiiiiiiiinenenn.. 106
344 UsingHoldingBrake ........... ... .. .. .. .. ... 107
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Before Reading this Chapter

1) This chapter describes how to use each 1CN connector 1/O signal for the SGDA Servo-
pack and how to set the corresponding user constant.

2) For a list of 1/O signals of 1CN connecor, refer to Appendix C List of I/O Signals.
For terminal arrangement for I/O signals of 1CN connecor, refer to 3.8.8 Connector Ter-
minal Layouts.

: Host[¢ontroller, :
, external circuit |

I/Of$ignals
i

3) For a list of user constants, refer to Appendix D List of User Constants.

4) User constants are divided into the following two types.

1) Memory switch Set each bit to ON or OFF to select a function.
Cn-01 and Cn-02

2) Constant setting Set a numerical value such as a torque limit
Cn-03 and later value or speed loop gain.

SGDA Servopack

User constants o

L0
I

5) Fordetails on howto set user constants, referto4.1.5 Operation in User Constant Setting
Mode.
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3.1

Setting User Constants According to Machine
Characteristics

This section describes how to set user constants according to the dimensions and
performance of the machine to be used.

3.1.1  Changing the Direction of Motor Rotation
3.1.2  Setting the Overtravel Limit Function

3.1.3 Restricting Torque

3.1.1 Changing the Direction of Motor Rotation

1) This Servopack provides a reverse rotation mode in which the direction of rotation can be
reversed without altering the servomotor wiring. With the standard setting, forward
rotation is defined as counterclockwise (ccw) rotation viewed from the drive end.

2) If reverse rotation mode is used, the direction of motor rotation can be reversed without
other items being changed. The direction (+/-) of axial motion is reversed.

Standard Setting

Reverse Rotation Mode

Forward Run Reference

scw  Encoder output
D from Servopack

(Phase A)

Encoder output
from Servopack

(Phase A)

Hf-pa0 LN J-—FA0 AN
D ppey gL 1 UL
(Phase B) (Phase B)
% Encoder output %GW Encoder output
from Servopack 5 from Servopack
Reverse Run Reference O(Ph:eeA P P
] Phase A)
;] e PG SRR j— PA{}( - _)n_rm_n
Ele—pan P l

(Phase B)

B0 Junnn

(Phase B)




3.1 Setting User Constants According to Machine Characteristics

3) Setting Reverse Rotation Mode:

Reverse rotation mode can be set in either of the following two ways. Normally, method 1
is easier to use.

a) Method 1: Setting Memory Switch

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

Cn-02 Bit 0 Rotation Direction Factory For Speed/Torque Control
Selection Setting: 0 and Position Control
Set the direction of rotation.
Setting Meaning
Forward rotation is
defined as
0 counterclockwise (S?:tﬁﬁrc;
rotation when viewed 9
from the drive end.
Forward rotation is
defined as clockwise (Reverse
1 . . rotation
rotation when viewed mode)
from the drive end.

b) Method 2: Shorting the Wiring in the 2CN Connector

Reverse rotation mode can be set for the 2CN Servopack Servomotor
connector for the encoder. This method is used
to standardize user constant settings without
using the memory switch.

Encoder

PGOVY 2001 §

In this case, reverse rotation modeisset ¢+ 1 1 s
regardless of the memory switch setting.
{EMFy ZCN-7
Short 2CN-1 and 2CN-7 in
the 2CN connector.

Servopack

2CN
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3.1.2 Setting the Overtravel Limit Function

3.1.2 Setting the Overtravel Limit Function

1) The overtravel limit function forces the moving part of the machine to stop when it ex-
ceeds the movable range.

2) To use the overtravel limit function, connect the following input signal terminals correctly.

Forward Rotation Prohibited For Speed/Torque
— Input P-OT 1CN-16 (Forward Overtravel) Control and
Position Control
Reverse Rotation Prohibited For Speed/Torque
— Input N-OT 1CN-17 (Reverse Overtravel) Control and

Position Control

Inputs terminals for overtravel limit switch. Reverse Forward

rotation side Eg rotation side

For linear motion, connect a limit switch to prevent ~ Servomotor

. L . Servopack
damage to the machine. Limit switch
S 2N
ICH-18
N0
...................................... Y ez
P-OT ON: 1CN-16is | Forward rotation allowed. Normal operation status.
at low level.
OFF: 1CN-16 Forward rotation prohibited (reverse rotation allowed).
is at high level.
N-OT ON: 1CN-17 is | Reverse rotation allowed. Normal operation status.
at low level.
OFF: 1CN-17 Reverse rotation prohibited (forward rotation allowed).
is at high level.
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3.1 Setting User Constants According to Machine Characteristics

3) Use the following user constants (memory switch) to specify whether input signals for
overtravel are to be used.

Cn-01 Bit 2 Use of P-OT Input Signal Factory For Spegd/'l’orque Control
Setting: 0 and Position Control
Cn-01 Bit 3 Use of N-OT Input Signal Fact.ory For Spegd/'l’orque Control
Setting: 0 and Position Control
Specifies whether the P-OT input signal for pro- Servopack
hibiting forward rotation at overtravel (1CN-16) is 1o
to be used and whether the N-OT input signal for -
prohibiting reverse rotation at overtravel a7
(1CN-17) is to be used. Wl: o7

The short-circuit wiring shown in the
Specifies “1” when external short-circuit wiring is ~ figure can be omitted when P-OT and

to be omitted. N-OT are not used.

Bit | Setting Meaning
Uses the P-OT input signal for prohibiting forward rotation. (Forward
0 rotation is prohibited when 1CN-16 is open. Forward rotation is allowed

when 1CN-16 is at 0 V.)

Does not use the P-OT input signal for prohibiting forward rotation.
1 (Forward rotation is always allowed. This has the same effect as shorting
1CN-16to 0 V.)

Uses the N-OT input signal for prohibiting reverse rotation. (Reverse
0 rotation is prohibited when 1CN-17 is open. Reverse rotation is allowed
when 1CN-17 is at 0 V.)

Does not use the N-OT input signal for prohibiting reverse rotation.
1 (Reverse rotation is always allowed. This has the same effect as shorting
1CN-17to 0 V)

Bit 2

Bit 3

4) Ifthe P-OT and N-OT input signals are used, set the following user constants to specify
how to stop the motor.

Cn-01 Bit 8 How to Stop Motor at Factory For Speed/Torque Control
Overtravel Setting: 0 and Position Control
Operation to be Performed Factory For Speed/Torque Control

Cn-01 Bit9 | when Motor Stops after Setting: 0 and Position Control
Overtravel

* Inputs signal for prohibiting forward rotation Overtravel
(P-OT, 1CN-16)

Stop mode After stop

Stop by
0 dynamic brake
Releasing
dynamic brake

1 I Coasting to a I
Servo OFF

stop
Deceleration Bit9
stop

_Zero-clamp

* Inputs signal for prohibiting reverse rotation
(N-OT, 1CN-17)

Specify how to stop the motor when either of the 1
above signals is input.
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3.1.2Setting the Overtravel Limit Function cont.

Setting Meaning
Stops the motor in the same way as when the servo is turned OFF.
0 The motor is stopped by dynamic brake or coasts to a stop. Either of
Cn-01 these stop modes can be selected by setting bit 6 of Cn-01.

bit 8 Stops the motor by decelerating it with the preset torque.

Preset value: Cn-06 (EMGTRQ) emergency stop torque

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

stops.
Setting Meaning
on-01 0 Turns the servo OFF when the motor stops in deceleration stop mode.
n- - - :
bit 9 1 Causes the motor to enter zero-clamp status after it stops in deceleration
stop mode.

If torque control mode is selected for the Servopack for speed/torque control
(SGDA-1J[1S), the motor stops in the same way as when the servo is turned OFF,
regardless of the setting of Cn-01 bit 8.

EMGTRQ Unit: | Setting Factory For Speed/Torque
Cn-06 Emergency Stop % Range: 0 to | Setting: Control and Position
Torque Maximum Maximum | Control
Torque Torque

Specifies the stop torque to be applied at overtra- 5 signa for Memory

switch

vel when the input signal for prohibiting forward or ~ Prohibiting = or) JWI
stop torque

reverse rotation is to be used. P-OT (ICN-16) g
" . ﬁﬂrsm 5
Specifies a torque value in terms of a percentage |_dynamic brake |
of the rated torque. = Coastingtoa |
Inpu'g ;ignal for stop
prohibiting reverse L=
rotation
N-OT (1CN-17)
Cn-01 Bit 6 How to Stop Motor at Servo Factory For Speed/Torque Control
OFF Setting: 0 and Position Control
Operation to Be Performed Factory For Speed/Torque Control
Cn-01 Bit 7 | when Motor Stops after Servo | Setting: 1 and Position Control
OFF
The Servopack enters servo OFF status when: ~ Servo OFF After stop

Releasing
dynamic brake

Bit 7

Holding
dynamic brake

Stop mode

Stop by
dynamic brake
Coasting to a
stop

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

» Servo ON input signal (S-ON, 1CN-14) 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.
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3.1 Setting User Constants According to Machine Characteristics

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 0 Releases dynamic brake after the motor stops.
bit 7 1 Does not release dynamic brake even after the motor stops.

3.1.3 Restricting Torque

1) The Servopack can provide the following torque control:

® Torque restriction —

e Torque control N

Level 1: To restrict the maximum output torque to
protect the machine or workpiece

Level 2: To restrict torque after the motor moves the
machine to a specified position

Level 3: To always control output torque, not speed

Level 4: To alternately use speed control and torque

control

This section describes how to use levels 1 and 2 of the torque restriction function.

2) How to Set Level 1: Internal Torque Limit

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

TLMTF Setting Factory For Speed/Torque
cn-og | Forward Rotation Unit: | Range: 0to | Setting: | Control and Position
Torque Limit % Maximum Maximum | Control
Torque Torque
TLMTR Unit: | Setting Factory For Speed/Torque
c Reverse Rotation % Range: 0 to | Setting: Control and Position
n-09 o : )
Torque Limit Maximum Maximum | Control
Torque Torque
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3.1.3 Restricting Torque cont.

Sets the maximum torque values for
forward rotation and reverse rotation,
respectively.

Sets these user constants when torque
must be restricted according to ma-
chine conditions.

This torque restriction function always
monitors torque, and outputs the signal
shown on the right when the limit value
is reached.

Specifies atorque limit value in terms of
a percentage of the rated torque.

Output Signal for Torque Restric-
tion Function

e TGON (1CN-9)
e Status indication mode bit data
® Monitor mode (Un-05) bit 4

User Constant Setting:
Memory switch (Cn-01) bit 4 = 1

Example of Use: Machine Protection

Note that too small a torque limit val-
ue will resultin torque shortage at ac-
celeration or deceleration.

Torque limit

Motor speed

Torque

* Using TGON Signal

This section describes how to use contact output signal TGON as a torque limit output
signal.

1/0 power
Servopack supply
! VLMP +24 W
,,,,,,,, 1eN8L OF,. SO e
Photocoupler Output { 1 é I
Per output: . ‘ ;]
Maximum operation - i .
voltage: 30 VDC D N9, TGON ey
Maximum output '}44 L% i
current: 50 mA DC 3 HON-101 SG-COM ‘L
Torque Limit Output (Running For Speed/Torque
Output — TGON Output) Control and

Position Control

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

60

ON status: The circuit between 1CN-9 and
1CN-10 is closed.
1CN-9 is at low level.

Motor output torque is being restricted.
(Internal torque reference is greater than the
preset value.)

OFF status: The circuit between 1CN-9 and
1-CN10 is open.
1CN-9 is at high level.

Motor output torque is not being restricted.
(Internal torque reference is equal to or below
the preset value.)




3.1 Setting User Constants According to Machine Characteristics

Preset Value: Cn-08 (TLMTF)

Cn-09 (TLMTR)
Cn-18 (CLMIF) : P-CL input only
Cn-19 (CLMIR) : N-CL input only

Note This function is changed to another function depending on the setting of bit 4 of
memory switch Cn-01.

To use output signal TGON as a torque limit output signal, set the following memory
switch to 1.

This memory switch can also be used to set level 2 torque restriction (described in the
next subsection).

Cn-01 Bit 4 TGON Output Signal Factory For Speed/Torque Control
Selection Setting: 0 and Position Control

Sets the output conditions for output signal TGON (1CN-9).

Setting Meaning

Uses TGON output signal as a running output
signal.

Compares the motor speed with the Cn-0B . .
(TGONLV) setting. Bit 4 of memory switch Cn-01

Motor speed = preset | Closes the circuit E’é{ign "
0 value between 1CN-9 and detection FEON_
1ICN-10 | | [Foraue™ (1ON-9)

detection H

Motor speed < preset | Opens the circuit
value between 1CN-9 and
1CN-10

Uses TGON output signal as a torque limit
output signal.

Compares the SGDA Servopack internal torque
(current) reference with the preset value.

Preset Value: Cn-08 (TLMTF)

Cn-09 (TLMTR)
Cn-18 (CLMIF): P-CL input only

1 Cn-19 (CLMIR): N-CL input only When TGON output signal is
Internal torque Opens the circuit changed, the following bit data
(current) reference | between 1CN-9 and are also changed:
= preset value 1CN-10 * Status indication mode bit
Internal torque Closes the circuit data
(current) reference < | between 1CN-9 and * Monitor mode Un-05 bit 4
preset value 1CN-10
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3.1.3 Restricting Torque cont.

3) How to Set Level 2: External Torque Limit

First, use a contact input signal to make the torque Servopack

(current) limit value set in the user constant valid. :

Torque limit can be set separately for forward and Forvarg s it b
. rotatio

reverse rotation. | speed

Torque

10N-1 I :
To use this function, always set bit 2 of memory |- torque imit] 3
switch Cn-02 to 0 (standard setting). The contact Speed | i |
input speed control function cannot be used. . Bt
Ithou
torque limit

Reverse
rotation Speed

TON-12 With .
L torque limit -

Speed . -

Torque

ON: 1CN-11 isat | Torque restriction applies during forward rotation. | Limit value:
P.CL low level. Cn-18
OFF: 1CN-11 is at | Torque restriction does not apply during forward /
high level. rotation.
ON: 1CN-12is at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low level. Cn-19
- OFF: 1CN-12is at | Torque restriction does not apply during reverse /
high level. rotation.
Output Signal for Torque Restriction Function
This torque restriction « TGON (1CN-9)
function outputs the signal - Status indication mode bit data
shown on the right.  Monitor mode Un-05 bit 4

User Constant Setting:
Memory switch Cn-01 bit 4 = 1

Examples of Use:
® Forced stopping

® Holding workpiece by robot

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

This function is valid when bit 2 of memory switch Cn-02 is set to 0.
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3.1 Setting User Constants According to Machine Characteristics

CLMIF Unit: | Setting Factory For Speed/Torque
Cn-18 Forward External % Range: 0to | Setting: Control and Position
Torque Limit Maximum 100 Control
Torque
CLMIR Unit: | Setting Factory For Speed/Torque
Cn-19 Reverse External % Range: 0to | Setting: Control and Position
Torque Limit Maximum 100 Control
Torque
When P-CL (1CN-11) is input Applies torque restriction as specified in Cn-18
When N-CL (1CN-12) is input Applies torque restriction as specified in Cn-19

Fortorque restriction by analog voltage reference, referto 3.2.9 Using Torque Restriction
by Analog Voltage Reference.

* 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- 3
nals.

1/O power supply Servopack

v
I (284N | 1on.1 47x0 Photocoupler

Host controller
M-t — HTY
€

FON-t2 E%*l)\

|
'
'
i

Forward External Torque Limit For Speed/Torque
— Input P-CL 1CN-11 Input (Speed Selection 1) Control and
Position Control
Reverse External Torque Limit For Speed/Torque

— Input N-CL 1CN-12 Input (Speed Selection 2) Control and
Position Control

These signals are for forward and reverse exter-  Output Signal for Torque

nal torque (current) limit input. Restriction Function
« TGON (1CN-9)
This function is useful in forced stopping. * Status indication mode bit data

¢ Monitor mode Un-05 bit 4

* User Constant Setting:
Memory switch Cn-01 bit 4 = 1
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3.1.3 Restricting Torque cont.

64

ON: 1CN-11 isat | Torque restriction applies during forward rotation. | Limit value:
P.CL low level. Cn-18
OFF: 1CN-11 is at | Torque restriction does not apply during forward /
high level. rotation. Normal operation status.
ON: 1CN-12is at | Torque restriction applies during reverse rotation. | Limit value:
N-GL low level. Cn-19
- OFF: 1CN-12is at | Torque restriction does not apply during reverse /
high level. rotation. Normal operation status.

The signal shown on the right is output while torque is being restricted.

Note This function is changed to another function depending on the setting of bit 2 of

memory switch Cn-02 (see below).

To use input signals P-CL and N-CL as torque limit input signals, set the following
memory switch to 0.

Cn-02 Bit 2 Conta(_:t Input Speed Control Factory For Spegd/‘l’ orque Control
Selection Setting: 0 and Position Control
Servopack
Prohibits the contact input speed control function. —&F Run the; O
=" motor at
—.. f internally
] setspecd Servomotor
If the contact input gpeed gontrol function is usegl, Contact [ SpzEns
the contents of the input signals shown below will input gigigg
change. s——

After this memory switch is reset, the meanings of the following signals will
also change:

Monitor mode (Un-05) bit 7 and bit 8

Setting Meaning Input Signal
Used to switch between P control and
Pl control.
D ¢ P-CON (1CN-15) | (For speedj/torque control, bits A and
oes not use B of Cn-01 take precedence over this
the contact signal.)
0 input speed
control P-CL (1CN-11) Used for forward external torque limit
function. input
N-CL (1CN-12) Used for reverse external torque limit
input
0: OFF, 1: ON
P-CON P-CL | N-CL Speed Setting
Direction of 0 0 Normal speed/torque or
Uses the contact rotation position control
1 input speed 0: Forward
. : 0 1 -
control function. 1: Reverse Cn-1F (SPEEDT)
1 1 Cn-20 (SPEED?2)
1 0 Cn-21 (SPEEDS)

* Handling of the TGON signal is the same as for level 1 (internal torque limit). Refer to
Using TGON Signal on page 60.
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3.2 Setting User Constants According to Host Controller

This section describes how to connect a =-series Servo to a host controller and how to
set user constants.

3.2.1 Inputting Speed Reference ......... ... . i 65
3.2.2 Inputting Position Reference ......... ... ... i 69
3.2.3 Using Encoder Output . ...t 73
3.2.4 UsingContact /0O Signals ...........cooiiiiiiiiiii i 77
3.25 Using Electronic Gear ...t 79
3.2.6 Using Contact Input Speed Control .......... ... ... .. it 83
3.2.7 Using Torque Control ......... ... 88
3.2.8 Using Torque Feed-forward Function ............................... 94
3.2.9 Using Torque Restriction by Analog Voltage Reference ............... 95
3.2.10 Using the Reference Pulse Inhibit Function (INHIBIT) ................. 97
3.2.11 Using the Reference Pulse Input Filter Selection Function ............. 99

3.2.1 Inputting Speed Reference

1) Inputaspeed reference by using the following input signal “speed reference input.” Since
this signal can be used in different ways, set the optimum reference input for the system
to be created.

Servopack

£ IS Torque

Torque reference input sat P N2 reference
(analog voltage input)

SLREE 21 ) Speed
Speed reference input SEY IP $ON-& reference

(analog voltage input)

v

IP: Represents twisted-pair cables

a _ Speed Reference Input For Speed/Torque
— Input V-REF ~ 1CN-3 Contiol Only
_ _ Signal Ground for Speed For Speed/Torque
- InPUt SG-V 1CN-4 Reference Input Control Only
Use these signals when speed control is selected 1500
(bits A and B of memory switch Cn-01). Reference
mi 309
For ordinary speed control, always wire the V- 1500
REF and SG-V terminals. B
Starjdard = ~1500 Input voltage (V)
Motor speed is controlled in proportiontothe input ~ setting 5000
voltage between V-REF and SG-V.
-4500 Set the slope in

Cn-03 (VREFGN).
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3.2.1Inputting Speed Reference cont.

* Standard Setting:

Cn-03 = 500:

Examples:

This setting means that 6 V is equivalent to rated speed (3,000 r/min)

+6 V input — 3,000 r/min in forward direction

+1 Vinput — 500 r/min in forward direction

-3 Vinput — 1,500 r/min in reverse direction

User constant Cn-03 can be used to change the voltage input range.

* Example of Input Circuit
(See the figure on the right)

+i2V

For noise control, always use twisted-pair

cables.

Recommended Variable Resistor for Speed Setting:

4700 1/2 W or more

Servopack

[11 Y- 1EN-3
o

3 Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.

When position control is performed by a host con-
troller such as a programmable controller.

Connect V-REF and SG-V to speed reference
output terminals on the host controller. In this
case, adjust Cn-03 according to output voltage

specifications.

2 kQLf
! -
Sy N4
Host controller Servopack

Speed V-REF copes
reference { IP
output v
terminals 5¢ M-
Feedback ) o820

p 1CN-21
pulse input 4 o8 1EN02
terminals 18 1{;&:23

{P: Represents twisted-pair cables

2) Use the memory switch and input signal P-CON to specify one of the four modes shown

below.
Cn-01 Bit A Control Mode Selection Factory For Speed/Torque Control
Setting: 0 Only
Cn-01 Bit B Control Mode Selection Factory For Speed/Torque Control
Setting: 0 Only

The Servopack for speed/torque control (SGDA-CICICIS) provides four different control

modes.
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Cn-01
Setting Control Mode
BitB | BitA
Speed Control
SGDA Servopack
This is normal speed control. Speed
reference V.BREF
. HCN-3
® Speed reference is input from V-REF P/PI
(1 CN-3). changeover P.CON §
{1ON-15)
® P-CON (1CN-15) signal is used to switch
between P control and PI control.
0 0 1CN-15is PI control
open
1CN-15is P control
atov
® Torque reference input T-REF (1CN-1)
cannot be used.
Zero-clamp Speed Control
SGDA Servopack
This speed control allows the zero-clamp Speed
function to be set when the motor stops. reference  v.pes
{10N-3;
® Speed reference is input from V-REF Zero-clamp  P-GON |
(1CN-3). {1ON-13)
Zero-clamp is performed when
e P-CON (1CN-15) signal is used to turn the g:: :L':W'"g two conditions
zero-clamp function ON or OFF. Condition 1: P-CON is turned
Condition 2: Motor speed
drops below the preset value.
Preset value: Cn-OF (ZCLVL)
0 1
1CN-15is | Turns zero-clamp
open function OFF
1CN-15is | Turns zero-clamp
atov function ON
® Torque reference input T-REF (1CN-1)
cannot be used.
1 0 | Torque control |
1 1 Torque control Il

For torque control, refer to 3.2.7 Using Torque Control.
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 Using P-CON Signal:

Proportional Control, etc. For Speed/Torque
— Input P-CON 1CN-15 Control and
Position Control

The function of input signal P-CON changes with the memory switch setting.

Servopack

| Switching between P control and PI control |

DN Switching between zero-clamp enabled mode and
- o | zero-clamp prohibited mode
u\'~| Switching between torque control and speed control |
Memory ¥
switch ~| Changing the direction of rotation |
Memory Switch
Cn-02 Cn-01 Cn-01 Meaning of P-CON Signal
Bit 2 Bit B Bit A
0 0 0 Switchi_ng be.tween proportional (P) control and
proportional/integral (PI) control
0 0 1 Switching between zero-clamp enabled/prohibited mode

(for speed/torque control (SGDA-JCICIS) only)

0 1 0 Not used (for speed/torque control (SGDA-JCCIS) only)

Switching between torque control and speed control
(for speed/torque control (SGDA-JCICIS) only)

1 _ _ Changing the direction of rotation during contact input speed
control

3) Adjust the speed reference gain using the following user constant.

VREFGN Speed Unit: Setting Factory For Speed/Torque
Cn-03 | Reference Gain (r/min)/V | Range: 0 | Setting: Control Only
to 2162 500

This user constant is for speed/torque control
(SGDA-1J[IS) only. Sets the voltage range for

speed reference input V-REF (1CN-3). Sets this Saoa i) Set this slope.
user constant according to the output form of the

. . Reference
host controller or external circuit. vottage (V)

The factory setting is as follows:
Rated speed (3,000 r/min)/6 V = 500

Zero-clamp function

This function is used for a system in which the host controller does not form a position loop.
In this case, the stopping position may shift even if a speed reference is set to 0. If the zero-
clamp functionisturned ON, a position loop is internally formed so that the stopping position
is firmly “clamped.”
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3.2.2

SGDA-[J1IJ P

TUL

Positions

Inputting Position Reference

1) Input a position reference by using the following input signal “reference pulse input.

Since there are several specifications for input signal, select reference input for the sys-

tem to be created.

Inputs a move reference by pulse
input.

Position reference can correspond
to the following three types of out-
put form:

¢ Line driver output

* +12V Open collector output

* +5V Open collector output

Reference pulse

input

Reference sign

input

Error counter
clear input

Servopack

PULS N2 ey o -

{ "BULG I" 10N-2 ‘H]"k '
SHGN, 10&-3: L.

{ SN ]” 1OM-& ‘HH! :
G rnd 1ots .
{ LA T” 1GN-6 ;ﬂ'}i '

I P: Represents twisted-pair cables

Connection Example 1: Line Driver Output

Line Driver Used:

Host controller

SN75174 manufactured by
Texas Instruments Inc., or
MC3487 or equivalent.

Line driver

Servopack

Photocoupler

puslicn 1 1900
T

. _rPuLslicn.z

1CN:3
Ip ssian L1on.s } }*ﬁ

\\\\\\

CER FICN-E e
ot

bbb

IP sCiR

Connection Example 2: Open Collector Output

Sets the value of limiting re-
sistor R1 so that input cur-
rent i falls within the following
range:

Input Current i: 7 to 15 mA

Examples:
* When Vccis 12V,
R1=1kQ

* When Vccis5V,
R1=180Q

Host controller

Veo

Servopack

? R

*PULSAICH2

Trt !5

I SN 1083 )
P esion)iona $ 54’::
AT cLe.dions —

1CM6 + 1*“ ‘

Ip YOLR

A

{P: Represents twisted-pair cables

i
ey g el yon o 1880 Photocoupler

Note The signal logic for open collector output is as follows.

When Tr1 is ON

Equivalent to high level input

When Tr1 is OFF

Equivalent to low level input
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— Input PULS
— Input xPULS

— Input SIGN

— Input *SIGN

2) Use the following memory switch to select the reference pulse form to be used:

Reference Pulse Input

For Position Control Only

Reference Pulse Input

For Position Control Only

Reference Sign Input

For Position Control Only

Reference Sign Input

For Position Control Only

The motor only rotates at an angle proportional to the input pulse.

Cn-02 Bit 3 Reference Pulse Form Fact.ory- For Position Control Only
Selection Setting: 0
Cn-02 Bit 4 Reference Pulse Form Fact.ory- For Position Control Only
Selection Setting: 0
Cn-02 Bit 5 Reference Pulse Form Fact.ory- For Position Control Only
Selection Setting: 0
Sets the form of a reference pulse that is external- Host o Posiion  sanvopack
ly output to the Servopack. e
) DT PO
Sets the pulse form according to the host control- ‘{,CN“S;
ler specifications. SIGN

Set also the input pulse logic in bit D of Cn-02.

Cn-02 Input Refer-
- - - Pulse ence | Motor Forward Run | Motor Reverse Run
Bit D Bit | Bit | Bit Multipli- | Pulse Reference Reference
514183 er Form
Sign +
pulse 5
oflo]o train ;AT LY (1. G | K
e
{§é%{43)m_ {;Sé{?%ﬁa}j“ “““““ -
Two- . .
phase P S ~ PUES 2 -
0 1 0 X1 pulse oy Lot L [ SRS
0 train 11 W [ Sy [ S Y Sy Ry
(Posi- with
tive 90°
logic | O |1 |1 X2 |phase o0 —He—
setting) g:fg Gus Ll | fpMs, L
1 ol o x4 B35 W s 7.c<a L [ N
Cw
pulse + PUS 71 L | pus 1 op o
001 CCwW (1ER-1 (10N}
SIGN SIGH o
pulse {,CN_S)__JL_ILE_ {,ém}mh.......':.,.......
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Cn-02 Input Refer-
Pulse ence | Motor Forward Run | Motor Reverse Run
; Bit | Bit | Bit | Multipli- | Pulse Reference Reference
Bit D p
514(3 er Form
Sign +
pulse PULS gy PULS
01070 train (5N g, T
Gy | e T
Two- . .
phase PULS“"*“E‘“MQO 3 LSM%P_QO
0 1 0 X1 pulse ucwn——m-wm—— { gﬂ-s;m
1 train ¢ ?é%?fa} I e B e {15{';%{43} I B O e O
(Nega- with
tive 90°
logic [ O |1 |1 X2 |phase e 90"
setting) g:ffé - PUS. UL | g L
i 1olo 4 SENULTLITL | g ST
cw
oo e fs T
pu|Se g?cl:?ﬁa; LA {?é;i?g)*j il

Input Pulse Multiply Function:

a x4

Number of

motor move  ©
&

When the reference form is two-phase pulse puises <2

train with 90° phase difference, the input pulse 2 _ "
multlply function can be used. 9 Input reference pulse

A I
The electronic gear function can also be used ¢%§§,~m—r ]

to convert input pulses.

Example of I/O Signal Generation Timing

Servo ON ] o _j
: Release :
: o — t1 <30ms
Base block »—:ﬁz i “ G el t2 < 6ms
—rJ (When user
----- = constant Cn-12 is

1CH-3
Sign + { LI i ~ setto 0
pulse train NG e} WMW Lﬂ—____._ 13 > 40) ms

H
on : L1 T utstes2ms
PG pulse [ ‘ t7 = 20 us
- Lk 1 R S B IR
A% -1 T T e — T
e i T
e [ il - %{f —*“gg_"_*i.,.
CLR P [
S

Note The interval from the time the servo ON signal is turned ON until a reference pulse is
input must be at least 40 ms. Otherwise, the reference pulse may not be input.
The error counter clear (CLR) signal must be ON for at least 20 us. Otherwise, it be-
comes invalid.
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Allowable Voltage Level and Timing for Reference Pulse Input

Reference Pulse Form

Electrical Specifications

Remarks

Sign + pulse train input

The signs for each

frequency: 450 kpps

 reference & reference

fi.tambips  F BYIas

18> S us ;xwogso%

(SIGN + PULS signal) PP reference pulse are as
Maximum reference et ta ‘M f%l_ovHvisg:h level
frequency: 450 kpps PULS g 1 ! :
q ¥ pp it J - ©: Low level
=g st ite
 reference 3 S reference

HL 1R =D us E AR 1]

ta, 17 0. s

ta, 5, 16 > Jus
90° different two-phase Phase A User constant Cn-02
pulse train Ph%.?.?...‘f{ (bits 3, 4 and 5) is used
(phase A + phase B) e w{w to switch the input pulse
Maximum reference s multiplier mode.
frequency
x 1 multiplier: s
450 kpp.s . Phase B is 90° " Phase B is 90°
X 2 multiplier: forward from phase B behind phase B
400 kpps £ l2Ed s rE Lias
x 4 multiplier: T % 700 5 50%
200 kpps
CCW pulse + CW pulse

. CCW pulse

Maximum reference CW pulse

3) The following describes how to clear the error counter.

— Input CLR 1CN-5

— Input *CLR 1CN-6

Error Counter Clear Input

For Position
Control Only

Error Counter Clear Input

For Position
Control Only

Setting the CLR signal to high level does the fol-

lowing:

* Sets the error counter inside the Servopack to 0.

CLR

* Prohibits position loop control.

Use this signal to clear the error counter from the

host controller.

Servopack

l Clear

Position loop
error counter

Bit A of memory switch Cn-02 can be set so that the error counter is cleared only once
when the leading edge of an input pulse rises.

Cn-02 Bit A

Error Counter Clear Signal
Selection

Factory
Setting: 0

For Position Control Only
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For position control (SGDA-[111P) only.

Selects the pulse form of error counter clear signal CLR (1CN-5).

Setting Meaning
Clears the error counter when the CLR
0 signal is set at high level. Error pulses P A I— N
do not accumulate while the signal Lg—-Sleared state.

remains at high level.

Clears the error counter only once when

the rising edge of the CLR signal rises. {,%‘@53..*__,1& e

Cleared only once at this point

3.2.3 Using Encoder Output

1) 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
Servopack controller

Servomotor
encoder

el WK =
Frequenc T

dividing
circuit

ry¥yYy

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 unitis pulses
per revolution.
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The output circuit is for line driver output. Connect each signal line according to the fol-
lowing circuit diagram.

Servopack Host controller
N Line receiver
Phase A —R 1O, B0 L .8 £ 12— » Phase A
WCNEY PAQ IP: I [3 ; P
Phase B LR L S a - ® Phase B
1CoN-23] PBO Eipé [ {3 7 12
Phase C fCN-?dF PCO 3 E &8 i 11 . Phase C
1oN.28) PCo : i”: [ é g
S E 8l ¢ s Choke
R — coil
TR ov zﬁﬁ‘_/m,._w LBV
s > 1= — ov
$ ! Smoothing
oV capacitor
I P: Represents twisted-pair cables Line receiver used: SN75175 manufactured by

Texas Instruments Inc. or
MC3486 (or equivalent)

R (termination resistor): 220 t0 470 Q
C (decoupling capacitor): 0.1 uF

2) 1/O signals are described below.

output ~_Pa0 1on-20 e
output — + pa0 o1 I e
output ~ P80 1on-22 e P P
output ~ + P80 1ov-23 I

poo on2e [ L
Output — + oo 1on-2> I

Divided encoder signals are output.

Always connect these signal terminals when a position loop is formed in the host control-
ler to perform position control.

Set a dividing ratio in the following user constant.

[ Dividing ratio setting | Cn-0A PGRAT |

The dividing ratio setting is not relevant to the gear ratio setting (Cn-24, 25) for the
electronic gear function of the Servopack for position control (SGDA-CI][IP).
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Output Phase Form

Incremental Encoder

Forward rotation "H“ 50’ Reverse rotation *H‘- 0"

Phase A E 1 E 1 Phase A m{““
Phase B 1 i } E f Phase B
- W,E LJ L..j
PhaseC . Phase C
S — —— e

Absolute Encoder

Forward rotation -ﬁH¢ ag Reverse rotation -'H‘- €«
Phase A 1 ; l Phase A ! 1 %

Phase B WE ; | f i Phase B ! ! ! 1 }
Phase C _!L Phase C _’_‘_

wrr———— . ] —_—t

— Input SEN 1CN-5 SEN Signal Input g?]ﬁfpeedﬁorque Control
— Input 0SEN 1CN-6 SEN Signal Input (F)ch]rlySpeed/'I'orque Control
output P50 1020 e
ouput— +ps0 1on27 T
~mputear tonzs (e
~nputaaTo 1on20 (e

Use these signals (SEN to BATO) for absolute encoders. For details, refer to 3.8.5 Using
an Absolute Encoder.

- Signal Ground for For Speed/Torque Control
OUtpUt — SG 1CN-19 Encoder Output and Position Control

_ Frame Ground For Speed/Torque Control
OUtpUt — FG 1CN-36 and Position Control

SG: Connect to 0 V on the host controller.
FG: Connect to the cable shielded wire.

3) Use the following memory switch to specify the type of the encoder to be used.

Encoder Type Selection Factory For Speed/Torque Control

Cn-01Bit E Setting: 0 and Position Control

Sets the encoder type according to the servomotor type as shown in the table.
After changing the memory switch setting, always turn the power OFF, then ON.

Motor Type Number of Encoder Pulses Per Revolution (P/R) Setting
SGM-OOO310 | Incremental encoder:
2,048 pulses per revolution

SGM-JOW1 | Absolute encoder:
1,024 pulses per revolution

0

1
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4) Set the pulse dividing ratio in the following user constant.

PGRAT

Cn-0A

Unit: | Setting Factory

Dividing Ratio Setting | P/R |Range: 16 | Setting:

to No. of 2048
Encoder
Pulses

For Speed/Torque
Control and Position
Control

Sets the number of output pulses for PG output

signals (PAO, *PAO, PBO and *PBO). Servomotor

Output terminals:
PAO (1CN-20)

Servopack  pAQ (1CN-21)

PBO (1CN-22)
*PBO (1CN-23)

Phase A
L. Frequency »
Pulses from motor encoder (PG) are divided by "' Phase B

the preset number of pulses before being output.

The number of output pulses per revolution is set in this user constant. Set this value ac-
cording to the reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.

Setting example: PAG LI LU LA
PO }"E"UWLI”%J’LI"U"UU"W L

6 Yy
G PR W P S
L LWL LEWE

A

1 revolution

Motor Type Number of Encoder Pulses Per Revolution Setting Range
SGM-JOC310 | Incremental encoder: 2048 pulses per revolution 16 to 2048
SGM-CJOCOW1 | Absolute encoder: 1024 pulses per revolution 16 to 1024
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3.2.4 Using Contact I/O Signals

1) Contact Input Signal Terminal Connections

These signals are used to control SGDA Servopack operation. Connect these signal ter-
minals as necessary.

Servopack
1/0 power
supply
ay ) Photocoupler
z +24VIN 1ON-13 4TkD p
L | g
L B Y
Host controller "Flﬁi :
P P-L ITIRTEE PLLLIHE Baa k
S # I
— HCL 16N-12 :% }\‘;ﬁ
0 G : __________ -
R oo et :
—— SON 1GN- 14 :
O O : s

ol

5
jealf
g

TON-16

P-OY 1CN:56 : :

S S :
NOT 16417 E :

ALNFST  T1CN-18 ;B :

o B

oV

Note Provide an external I/O power supply separately.
There are no power terminals to which the SGDA Servopack outputs signals
externally.

External Power Supply: 24 +1 VDC
50 mA or more

Yaskawa recommends that this external power supply be the same type as for the
output circuit.

I/O Power Supply For Speed/Torque
— Input +24VIN 1CN-13 Control and
Position Control

This external power supply input terminal is com- Servopack
mon to the following contact input signals: VO power
"'prAfyﬁd ¥

Contact Input Signals: P-CL (1CN-11) s AL

N-CL (1CN-12)

S-ON (1CN-14) Connect an external 1/0 power supply.

P-CON (1CN-15)

P-OT (1CN-16)

N-OT (1CN-17)
ALMRST (1CN-18)
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3.2.4 Using Contact 1/0 Signals cont.

2) Contact Output Signal Terminal Connections

These output signals are used

to indicate SGDA Servopack
operation status.

Photocoupler output
Per output

Maximum operational
voltage: 30 VDC
Maximum output

current: 50 mA DC

Open collector output
Per output

Maximum operational
voltage: 30 VDC
Maximum output
current: 20 mA DC

Servopack 1/0 power
supply
i a2
Photocoupler
- tON-345 ALM -
NN P s
: :{; 1 MAX 50 mA e
AR 1GN-35] ALM-SG
1oN.y HR
£y
4 Eﬁ 4 MAXSDmA ot
il v VGHE,
wna | o SO
B s
""" 16N-9 | TEON
—_— Ay
iy L......u._...l
L ;g‘:ﬁ}: {' 1CM. 1] SG-COM
v
1CN-30] ALOY
-
e ( ) 1
MAX20 mA
$ON-31] ALOZ
- < q O—
10N-32] ALOS C
‘{;{ TCN-53L SGAL

Note Provide an external I/O power supply separately.

o

Host controller

There are no power terminals to which the SGDA Servopack outputs signals ex-
ternally.
Yaskawa recommends that this external power supply be the same type as forthe
input circuit.

Output Signal Ground
Output — SG-COM 1CN-10 [elliilutely

For Speed/Torque
Control and
Position Control

This signal ground is used for the following output signals. Connectto 0 V on the external
power supply.

Contact Output Signals: BK

78

MP
COIN
TGON

(1CN-7)

(1CN-9)

(1CN-8) (for speed/torque control only)
(1CN-8) (for position control only)
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3.2.5 Using Electronic Gear

SGDA-[J1IJ P

TUL

Positions

For position control (SGDA- P) only.
1) Outline

The electronic gear function enables the motor travel distance per input reference pulse
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 Func-
is Not Used tion is Used
Workpiece Reference

Workpiece L EML.{mt: _1 um

% Number of Ball screw

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

Machine conditions and reference unit
To move a workpiece 10 mm, must be defined for the electronic gear
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 (pulses)

A total of 13653 pulses must be input as a reference.

To move a workpiece 10 mm:

Reference unitis 1 um, so
10 mm = 1 um = 10,000 pulses

the host controller needs to make this calculation.

2) Setting the Electronic Gear

Calculate the electronic gear ratio (B/A) according to the procedure below and set the
value in Cn-24 and Cn-25.

a) Check the machine specifications.

Items related to electronic gear: —
. Ball screw pitch

- Gear ratio

- Ball screw pitch

— Pulley diameter

Gear ratio

b) Check the number of encoder pulses for the SGM Servomotor.

Motor Type Encoder Type Number of Encoder
Pulses Per Revolution
SGM-O00O0O310 Incremental encoder 2048
SGM-JOOW1[I | Absolute encoder 1024

Same as user constant Cn-11 settings.
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3.2.5 Using Electronic Gear cont.

c)

Determine the reference unit to be used.

To move a table in 0.001 mm units

Reference unit is the minimum unit of posi- )
Reference unit: 0.001 mm

tion data used for moving the load. i
(Minimum unit of reference from host con- I |
troller) :

Examples:
0.01 mm, 0.001 mm, 0.1°, 0.01 inch

Determine the reference unit according to
machine specifications and positioning

Reference input of one pulse moves the load  accuracy.

by one reference unit.

Example: When reference unitis 1 um
If a reference of 50,000 pulses is input, the load moves 50 mm (50,000 x 1 um).

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

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

Load travel distance per revolution of load shaft (in unit of distance)

Reference unit

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

Disc Table

% Load shaft

360°
Reference unit

Ball Screw Belt & Pulley

Load shaft _p

(Mo __ ()

D: Pulley diameter

Load shaft

: «—3p
P: Pitch

) 1 revolution
1 revolution p

1 revolution <D

~ Reference unit

~ Reference unit

Determine the electronic gear ratio(%).

If the load shaft makes “n” revolutions when the motor shaft makes “m” revolutions,
the gear ratio of motor shaft and load shaft is %

Electronic gear ratio (%) =

Number of encoder pulses x 4 v

=[3

Travel distance per revolution of load shaft (in reference units)

NOTE Make sure that the electronic gear ratio meets the following condition:
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0.01 < Electronic gear ratio (%)S 100

If the electronic gear ratio is outside this range, the Servopack does not work
properly. In this case, modify the load configuration or reference unit.
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f) Set the electronic gear ratio in the user constants below.

Reduce the electronic gear ratio (%) to their lowest terms so that both A and B are an

integer smaller than 65535, then set A and B in the following user constants.

(B)/" Cn-24 | RATB Electronic gear ratio (numerator)
—— | Cn-25 | RATA Electronic gear ratio (denominator)

This is all that is required to set the electronic gear.

RATB Unit: | Setting Factory For Position
Cn-24 | Electronic Gear Ratio None | Range: 1 | Setting: 1 | Control Only

(Numerator) to 65535

RATA Unit: | Setting Factory For Position
Cn-25 | Electronic Gear Ratio None | Range: 1 | Setting: 1 | Control Only

(Denominator) to 65535

These user constants are for position control
n| Serv k

(SGDA-ICICIP) only. Pt e ervopad
pulse

LFLPLL

Servomotor

Electro-
nic gear > O
2

A

Set the electronic gear ratio according to machine
specifications.

Electronic gear ratio (E) _ Cn-24
A Cn-25

B = [(Number of encoder pulses) x 4] x [Motor shaft rotating speed]
A = [Reference unit (load travel distance per revolution of load shaft)] x [Load shaft
rotating speed)]

Note that the user constant settings must meet the following condition:
0.01 < (E) < 100
A
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3.2.5 Using Electronic Gearc ont.

3) Examples of Setting an Electronic Gear Ratio for Different Load Mechanisms

Ball Screw
Reference unit: 0.001 mm

Travel distance per _
revolution of load shaft 0.001mm

6mm

= 6000

Load shaft Electronic gear ratio (B) = 2048 x 4 x 1 _ Cn-24
e gearratio \ 4 6000 x 1 Cn-25
Ball screw Preset | cnog 8192
Incremental pitch: 6 mm values
encoder: Cn-25 6000
2048 pulses per revolution
Disc Table .
Travel distance per _  360° _ 3600
revolution of load shaft 01°
Reference unit: Gear ratio:
0.1° 3:1 Electronic gear ratio Q) - 2048 x4 x3 _ Cn-24
g A 3600 x 1~ Cn-25
Load shaft
Incremental encoder: Sgﬁjssst Cn-24 | 24576
2048 pulses per revolution Cn-25 3600
Belt & Pulley
Reference unit: 0.0254 mm Travel distance per  _ 3.14x100mm _ 4534,
Load shaft revolution of load shaft 0.0254mm
Gear ratio: Electronic gear ratio (E) — 1024 x 4 x 2.4 _ Cn-24
2.4:1 Pulley diameter: A 12362 x 1 Cn-25
100 mm
9830.4 _ 49152
Absolute encoder: = 312362 ~ 61810 Pr?set Cn-24 | 49152
1024 pulses per revolution values - o5 | 61810

4) Control Block Diagram for SGDA-[II[JP Servopack for Position Control
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SGDA Servopack for position control
Co-1D Cn-24 Cn-27 Cn-tG
Differ- Feed-forw i3 Primary Bias
entiation [} ardgain  [Ti “A || lag filter
Cne25 o} COIN
Reference Loz signal SGM
En-24 Servomotor
pulse x1 g1 * Gn-A
> ii rs Error Led  Kpp t .| Speed |.. Current ol
loo loo
oo counter p P
E
;
| z ®
PG signal Encoder
output s
- Frequency
- dividing
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3.2.6 Using Contact Input Speed Control

1) The contact input speed control function provides easy-to-use speed control. It allows
the user to initially set three different motor speeds in user constants, select one of the
speeds externally by contact input and run the motor.

This function can be used for both speed/torque control (SGDA-[JJ[]S) and position
control (SGDA-JOOP).

Servopack

%0 O—1 1GN-15 ‘O
Contact [l —: >

input 1CH-1 Servomotor
NCL T
s o R 0 S BT TR
Speed selection
SPEEDY  On1f
No external speed setting SPEED2  Gm20 The motor is operated at the
device or pulse generator is i
foquired p g SPEED3  enat speed set in the user constant.

User constants

2) To use the contact input speed control function, perform Steps a) to c).

a) Set the following memory switch to 1.

Cn-02 Bit 2 Contact Input Speed Control | Factory For Speed/Torque Control
Selection Setting: 0 and Position Control
Enables the contactinput speed control function. Servopack

i Bt RUN the
If the contact input speed control function is o Rt ol I O
used, the contents of the input signals shown be- Contact input ';‘g;e g Servomotor
low will change. SPEEDH

SPEEDS
SPEEDS|

When this memory switch is reset, the meanings of the following signals will
also change:

Monitor mode (Un-05) bit 7 and bit 8
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3.2.6 Using Contact Input Speed Control cont.
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Setting Meaning Input Signal
Does not use the P-CON(1CN-15) Used to switch between P control and PI
0 contact input control.
speed control P-CL(1CN-11) Used for forward external current limit input
function. N-CL(1CN-12) Used for reverse external current limit input
Uses the 0: OFF, 1: ON
contact input
speed control P-CON P-CL | N-CL | Speed Setting
function.
Note In the case Direction 0 0 Stop (or pulse reference)
. of rotation
of the posi-
1 tion control 0: Forward 0 1 Cn-1F, SPEED1
type, the re- 1: Reverse
ferrence 1 1 Cn-20, SPEED2
pulse inhibit
function 1 0 Cn-21, SPEED3
(INHIBIT)
cannot be
used.

b) Set three motor speeds in the following user constants.

SPEED1 Unit: | Setting Factory For Speed/Torque
Cn-1F 1st Speed (Contact r/min | Range: 0 to | Setting: Control and Position
Input Speed Control) Maximum 100 Control
Speed
SPEED2 Unit: | Setting Factory For Speed/Torque
Cn-20 2nd Speed (Contact r/min | Range: 0 to | Setting: Control and Position
Input Speed Control) Maximum 200 Control
Speed
SPEED3 Unit: | Setting Factory For Speed/Torque
Cn-21 3rd Speed (Contact r/min | Range: 0 to | Setting: Control and Position
Input Speed Control) Maximum 300 Control
Speed

Use these user constants to set motor speeds
when the contact input speed control function

Contact input speed control
(Memory switch Cn-02 bit 2 = 1)

is used (set bit 2 of memory switch Cn-02). B Servopack
»-:2”“‘”2: Eg?otrh; ( )
. . . o5 internall
Speed selection input signals P-CL (1CN-11) e cetopeed | Servomoter
and N-CL (1CN-12), and rotation direction mout | [SPEERT
selection signal P-CON (1CN-15) enable the s
motor to run at the preset speeds.
c) Set the soft start time.
SFSACC Unit: | Setting Factory For Speed/Torque
Cn-07 | Soft Start Time ms Range: 0 | Setting: 0 | Control and Position
(Acceleration) to 10000 Control
SFSDEC Unit: | Setting Factory For Speed/Torque
Cn-23 | Soft Start Time ms Range: 0 | Setting: 0 | Control and Position
(Deceleration) to 10000 Control
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; i Speed
In the Servopack, a speed reference is multi reforence [ I

plied by the preset acceleration or decelera- @ Soft start
tion value to provide speed control.

Servopack L4 4500 rimin
Internal speed T

When a progressive speed reference is input reference _&“”_\
or contact input speed control is used, smooth
speed control can be performed. (For normal  Cn-07: Set this time interval.

“A T35
speed control, set “0” in each user constant.) #e0R AT,

Set the following value in each user constant.
Cn-23: Set this time interval.

* Cn-07: Time interval from the time the motor starts until it reaches the maximum
speed (4,500 r/min)

* Cn-23: Time interval from the time the motor is running at the maximum speed until it
stops

Note For position control type, the soft start function is available only when the contact
input speed control function is used.

3) Contact input speed control performs the following operation.

The following input signals are used to start and stop the motor.

Speed Selection 1 (Forward For Speed/Torque
— Input P-CL 1CN-11 External Torque Limit Input) Control and
Position Control
Speed Selection 2 (Reverse For Speed/Torque
— Input N-CL 1CN-12 External Torque Limit Input) Control and

Position Control

a) Contact Input Speed Control when Cn-02 bit 2 = 1

* For Speed/Torque Control:

0: OFF, 1: ON
Contact Signal User Constant
Cr21-0 Cn-01 Selected Speed
P-CON P-CL | N-CL
Bit2 | BitA | BitB
0 0 Stopped by internal
Stop | sPeed reference 0
1 0 Stopped by zero-clamp
- 0 0 0 1 |Analog speed reference (V-
REF) input
1 1 1 With zero-clamp func-
tion
Direction of 0 1 SPEED1 (Cn-1F)
rotation
1 1 ———— | ———— | SPEED2 (Cn-20)
0: Forward
1: Reverse 1 0 SPEED3 (Cn-21)

Preset values (0 or 1) and input signal status in the portions indicated by horizontal
bars (-) are optional.
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3.2.6 Using Contact Input Speed Control cont.

¢ For Position Control:

0: OFF, 1: ON
Contact Signal User Constant
Cr;-o Cn-01 Selected Speed
P-CON P-CL | N-CL
Bit 2 Bit F
0 Stop
— 0 0 ,
1 Pulse reference input
Direction of 0 1 SPEED (Cn-1F)
rotation 1
O: Forward 14 | 4 —~ |sPEED (Cn-20)
rotation
1: Reverse
rotation 1 0 SPEED (Cn-21)

Preset values (0 or 1) and input signal status in the portions indicated by horizontal
bars (-) are optional.

Note When the contact input speed control function is used, the reference pulse inhibit
function is not available.

b) Standard Setting when Cn-02 bit2 =0
Input signals are used as external torque limit input.

Input signal P-CON is used to specify the direction of motor rotation.

Proportional Control, etc. For Speed/Torque
— Input P-CON 1CN-15 Control and
Position Control

a) Contact Input Speed Control when Cn-02 bit2 = 1
Use input signal P-CON to specify the direction of motor rotation.

P-CON Meaning
1 Reverse rotation
0 Forward rotation

0: OFF (high level), 1: ON (low level)

b) Standard Setting when Cn-02 bit2 =0
P-CON signal is used for proportional control, zero-clamp and torque/speed control
changeover.

Note For the speed/torque control type, control by external reference (voltage refer-
ence) is possible when the contact input speed control function is used by setting
bits A and B of user constant Cn-01.

For the position control type, control by external reference (pulse reference) is
possible when the contact input speed control function is used by setting bit F of
user constant Cn-01.
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4) Thefigure below illustrates an example of operation in contact input speed control mode.
Using the soft start function reduces physical shock at speed changeover.

When Contact Input Speed Control is Used

Motor speed

3rd speed
+SPEEDS 1= Set acceleration and
2nd speed : deceleration values in Cn-07
HSPEEDR . and Cn-23 (soft start time).
|
|
1st speed '
+SPEED1 |— , !
)
)
Stopped ' : ! Stopped
0 T -
. . j !
-SPEEDt |- | : -
-SPEED2 [~ | : ' - . ,
|
, , , : , 2nd speed :
-SPEED3 | ! ! ! ' ! ! \
! ! ! ! ! !  3rd speed
i 1 i f [l ! \ f
Il ] | f ] 1 | f
i 1 i i [l ! | i
RSN p
P-CL | OFF  OFF ON ' ON OFF , OFF ON ' ON OFF
1 ! 1 1 | ' 1 1
R .
N-CL | OFF ON_—_'_ON OFF ' OFF ON ' ON OFF ' OFF
1 ! 1 1 1 1 1 1
EF - - 1 1 1
P-CON X ] . OFF 1 | I L ON__

Note Forthe position control type, the soft start function is available only when contact

input speed control is used. The soft start function is not available when pulse ref-
erence input is used.
For the position control type, if contact input speed control mode is switched to
pulse reference input mode when the motor is running at the 1st, 2nd or 3rd
speed, the Servopack does not receive a pulse reference until positioning com-
plete signal COIN is output.

Always start outputting a pulse reference from the host controller after a position-
ing complete signal is output from the Servopack.

Signal Generation Timing for Position Control Type

Motor speed

B 1
B 1
0 r/min ; i
~ R i LR
2 1 I3
13 1 £l 1
COIN N X : | ] R 1
| :
13 1 3 3 1 t
- — | | A alp B EaRE
Pulse reference ; i : - P
; ! P e - e b
N-CL ON_: ON . QFF OFF ! ON
—— : kI
P-CL OFF : ON . ON : o
Selected speed 1st speed : 2nd speed ' 3rd speed : Pulse reference E 1st speed
ti>> 6 ms

The above figure illustrates signal generation timing when the soft start function is
used.

The value of t4 is not influenced by use of the soft start function.

A maximum of 6 ms delay occurs when P-CL or N-CL signal is read.
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3.2.7 Using Torque Control

3.2.7 Using Torque Control

SGDA-[][JJ S

VARN

Speed/Torque

88

1) The Servopack can provide the following torque control:

® Torque restriction

e Torque control

machine to a specified position

control

Level 1: To restrict the maximum output torque to protect
the machine or workpiece

Level 2: To restrict torque after the motor moves the
Level 3: To always control output torque, not speed

—|: Level 4: To switch between speed control and torque

This section describes how to use levels 3 and 4 of the torque control function.

2) Use the following memory switch to select level 3 (torque control I) or level 4 (torque con-

trol 11).
] . Control Mode Selection Factory For Speed/Torque Control
Cn-01 Bit A Setting: 0 Only
] . Control Mode Selection Factory For Speed/Torque Control
Cn-01 Bit B Setting: 0 Only

This is dedicated torque control.

A motor torque reference value is externally input into the Servopack to control torque.

Examples of Use: Tension control
Pressure control

cannot be used.

e User constant Cn-14 can be used for
maximum speed control.

Example of Use:

Tension control

Servo-
@ pack
Tension
(7

O

Cn-01
Setting Control Mode
BitB | BitA
Torque Control |
Torque Servopack
This is a dedicated torque control mode. reference  ¥-REF
{1081
o A torque reference is input from T-REF
(1CN-1).

e P-CON is not used.

1 0 | @ Speed reference input V-REF (1CN-3)
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Cn-01
Setting Control Mode

BitB | BitA

Torgue Control Il

Torque control and speed control can be

switched.
Servopack

Speed
. . reference V.REF
® A speed reference or speed limit value is —_—

, {1ON-3)
- - T

input from V-REF (1CN-3). Toraue TREF

. {ICN-1

e T-REF (1CN-1) inputs a toque reference, Svafe'ﬁg o

1 1 torque feed-forward reference or torque speed .S

limit value depending on the control mode torque tosas

reference
used.

® P-CON (1CN-15) is used to switch
between torque control and speed control.

When 1CN-15 is open | Torque control
When 1CN-15is at 0 V | Speed control

For Torque Control when P-CON is OFF:
e T-REF reference controls torque.

e V-REF can be used to limit motor speed.

e \V-REF voltage (+) limits motor speed
during forward or reverse rotation.

Principle of Speed Restriction: Motor speed

When the speed exceeds the speed
limit, negative feedback of torque
proportional to the difference Sl range
between the current speed and the V-REF
limit speed is performed to return

the speed to within the normal

speed range. Therefore, the actual

motor speed limit value has a

certain range depending on the

load conditions.
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3.2.7 Using Torque Control cont.

Cn-01
Setting Control Mode
BitB | Bit A
For Speed Control when P-CON is ON:
Values set in bit F of user constant Cn-01 and bit F of Cn-02 determine the
following:
User Speed
Constant Reference Torque Input
- - Input (T-REF) Remarks
Cn-01 | Cn-02 (V-REF) (1CN-1,2)
BitF | BitF (1CN-3,4)
Speed control
0 0 Speed Cannot be
reference used
. Any value can be set in bit F
1 1 Speed control with torque of Cn-02 (0 and 1 have the
feed-forward same effect).
1 I For details of speed control
Speed Torque with torque feed-forward,
reference feed-forward | refer to 3.2.8 Using Torque
Feed-forward Function.
Speed control with torque For details of speed control
limit by analog voltage with torque limit by analog
reference voltage reference, refer to
0 1 3.2.9 Using Torque
Speed Torque limit Restriction by Analog Voltage
reference value Reference.
0 0 Speed control  (Standard setting)
0 1 Zero-clamp speed control

3) The following input signals perform torque control.

Servopack

. T-REF SON-1

Torque reference input { :s* - ;lggrt;ice
(Analog voltage input) + 2T 1CH.2
. V-REF ;

Speed reference input 5 N ig:?:nce
Analog voltage input 56V G4

9 ge inp

{P: Represents twisted-pair cables
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: _ Torque Reference Input For Speed/Torque
— Input T-REF 1CN-1 Control Only
_ _ Signal Ground for Torque For Speed/Torque
- InPUt SG-T 1CN-2 Reference Input Control Only
These signals are used when torque control is se- 300
lected (bits A and B of memory switch Cn-01). Reference

torque
(%)

Motor torque is controlled so that it is proportional Stangard 15 A0 8 1

to the input voltage between T-REF and SG-T.  sating. o o
V)

Standard Setting Setthe
slope in

Cn-13=30:  This setting means that 3 V is 00 cnig
equivalent to rated torque. a "

Examples: +3 V input — Rated torque in forward direction
+9 V input — 300% of rated torque in forward direction
-0.3 Vinput — 10% of rated torque in reverse direction

User constant Cn-13 can be used to change the voltage input range.

Example of Input Circuit: . __ Servopack
See the figure on the right. 1/2 W or more
VYL T REr
. . 2k M
* For noise control, always use twisted- T F
pair cables.

SG-T

* Example of Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Lid.

a _ Speed Reference Input (or For Speed/Torque
- InPUt V-REF 1CN-3 Speed Limit Input) Control Only

_ _ Signal Ground for Speed For Speed/Torque
- InPUt SG-V 1CN-4 Reference Input Control Only

These signals are used when speed control is se-
lected (bits A and B of memory switch Cn-01). Reference

speed (r/min)

For normal speed control, always connect these .
signal terminals. Standard

setting =

100 |nput voltage
V

280 Set the slope
in Cn-03
sop (VREFGN).

Motor speed is controlled so that it is proportional
to the input voltage between V-REF and SG-V.

Standard Setting
Cn-03 = 500: This setting means that 6 V is equivalent to rated speed (3000 r/min).

Examples: +6 V input — 3000 r/min in forward direction
+1 V input — 500 r/min in forward direction
-3 Vinput — 1500 r/min in reverse direction
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User constant Cn-03 can be used to change the voltage input range. (This is also applica-
ble to speed restriction.)

Example of Input Circuit:

See the figure on the right.

* For noise control, always use twisted-

pair cables.

* Example of Variable Resistor for Speed Setting:

Servopack

A7 8 1/2 W or more

T1ON-3

10K-4

Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.

When input signal P-CON is used to switch between speed reference and torque refer-
ence for torque control 11, set both bits A and B of memory switch Cn-01 to 1.

— Input P-CON 1CN-15

The function of this input signal varies according

Proportional Control, etc. For Speed/Torque

Control and
Position Control

to the memory switch setting.

Cn-02
Bit 2

Cn-01
Bit B

Cn-01
Bit A

Function of P-CON

Proportional control
(Standard setting)

For speed/torque control
(SGDA-IOICIS) only
Zero-clamp control

For speed/torque control
(SGDA-ICIS) only
Not used

For speed/torque
control (SGDA-1JJS)
only

Torque/speed
changeover control

Rotation direction control
for contact input speed
control

* Torque/Speed Changeover Control
This function is used to switch between torque control and speed control in torque con-
trol Il mode.

Servopack

Proportional
control
iy
— { control

Torque/speed

O\ control

Memory -——| Rotation direction
switch control
The function of P-CON signal

varies according to the memory
switch setting.

ON: 1CN-15 is at low level.

Speed control

OFF: 1CN-15 is at high level.

Torque control

92




3.2 Setting User Constants According to Host Controller

4) Set the following user constants for torque control according to the servo system used.

TCRFGN
Torque Reference
Gain

Cn-13

Unit:
0.1 V/Rated
Torque

Setting
Range:
10 to 100

Factory
Setting:
30

For Speed/Torque
Control Only

This user constant is for speed/torque control

(SGDA-TJTICIS) only.

Sets the voltage range of torque reference input
T-REF (1CN-1) according to the output form of the
host controller or external circuit.

Reference torque
Rated torque

The factory setting is 30, so the rated torque is 3 V (30 x 0.1).

Reference
voltage (V)

Set this reference voltage.

TCRLMT Unit: | Setting Factory For Speed/Torque
Speed Limit for Torque | r/min | Range: 0 to | Setting: Control Only
Cn-14 > .
Control | Maximum Maximum
Speed Speed

Sets a motor speed limit value in this constant
when torque control | is selected.

This user constant is used to prevent machine
overspeed during torque control.

Speed Control Range for Torque Control |

Motor speed

TCRLMT-

control

Torque
For torque control |, set bits A and B of memory switch Cn-01.
VREFGN Unit: Setting Factory For Speed/Torque
Cn-03 | Speed Reference (r/min)/V | Range: 0 | Setting: Control Only
Gain to 2162 500

This user constant is for speed/torque control

(SGDA-ICIIS) only.

Setsthe voltage range of speed reference input V-
REF (1CN-3) according to the output form of the
host controller or external circuit.

The factory setting is 500 [rated speed (3,000 r/min)/6 V = 500].

Reference
speed
(r/min)

Set this
slope.

Reference
voltage (V)
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3.2.8 Using Torque Feed-forward Function
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3.2.8 Using Torque Feed-forward Function

SGDA-[J[1] S

VARN

Speed/Torque

For speed/torque control (SGDA-CJ1IS) only.
1) Outline

The torque feed-forward function reduces positioning time. It differentiates a speed refer-
ence atthe host controller (prepared by the customer) to generate a torque feed-forward
reference, then sends this torque feed-forward reference and the speed reference to the
Servopack.

Too high a torque feed-forward value will result in overshoot or undershoot. To prevent
this, set the optimum value while observing system response.

Connecta speed reference signal line and torque feed-forward reference signal line from
the host controller to V-REF (1CN-3, 1CN-4) and T-REF (1CN-1, 1CN-2), respectively.

Schematic Block Diagram for Torque Feed-forward Control
Host controller Servopack (SGDA-CIJIS)

TREF Ef:‘gjl Servomotor
ti Y-REFr o - C
A Comaal 2 ;
_Integration
i Speed PO
calculation
5 Frequency Encoder
dividing
KP:  Position loop gain
KFF: Feed-forward gain
2) How to Use Torque Feed-forward Function
To use the torque feed-forward function, set the following memory switch to 1.
Cn-01 Bit F Selection of Torque Factory For Speed/Torque Control
Feed-forward Function Setting: 0 Only

Enables the torque feed-forward function.

To use the torque feed-forward function, input a speed reference to the V-REF terminal
and a torque feed-forward reference to the T-REF terminal.

The host controller must generate a torque feed-forward reference from a speed refer-

ence.
Setting Meaning
0 Does not use the torque feed-forward function.
1 Uses the torque feed-forward function.
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* This function cannot be used with the function for torque restriction by analog voltage
reference, described in 3.2.9 Using Torque Restriction by Analog Voltage Reference.

* For user constants and control modes, refer to Appendix D List of User Constants.

3) Setting a Torque Feed-forward Value in User Constant Cn-13

The factory setting is Cn-13 = 30. If, for example, the torque feed-forward value is £ 3V,
torque is restricted to +100% (rated torque).

TCRFGN Unit: 0.1 | Setting Factory For Speed/Torque
Cn-13 | Torque Reference V/Rated | Range: Setting: Control Only
Gain Torque 10to 100 |30

3.2.9 Using Torque Restriction by Analog Voltage Reference

sGpA-1 1 s| [Forspeed/torque control (SGDA-[ILI[S) only.

L\ _
Speed/Torque 1) Outline

This function restricts torque by assigning the T-REF terminal (1CN-3, 1CN-4) a torque
limit value in terms of analog voltage. Since torque reference input terminal T-REF is
used as an input terminal, this function cannot be used for torque control.

Schematic Block Diagram for Torque Restriction by Analog Voltage Reference

Torque limit value l TOEEE 2
_p(‘\_..u-»-wi £n- 13

v

Speed reference FUASN I P Speed loop N / / —a Torque
gain (Cn-04) : ? reference
Integration N— g

(Cn-05)

Torque limit value
Speed feedback

2) How to Use Torque Restriction by Analog Voltage Reference

To use this torque restriction function, set the following memory switch to 1.

Cn-02 Bit F Torque Restriction by Analog | Factory For Speed/Torque Control
Voltage Reference Setting: 0 Only

Enables this torque restriction function.
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3.2.9 Using Torque Restriction by Analog Voltage Reference cont.

96/ ]

To[uisefthis[function,ihputfdgpeedieferenceffo the V-REF terminal and a torque limit val-
ue to the T-REF terminal.

This function cannot be used for torque control.

Torque restriction cannot be set separately for forward and reverse rotation. (The same
setting applies to both forward and reverse rotation.)

Setting

Meaning

0

Uses the T-REF terminal as a torque reference or torque feed-forward reference

input terminal.

1

Uses the T-REF terminal as a torque limit value input terminal.

* This function cannot be used with the torque feed-forward function described in 3.2.8
Using Torque Feed-forward Function.

* For user constants and control modes, refer to Appendix D List of User Constants.

3) Setting a Torque Limit Value in User Constant Cn-13

The factory setting is Cn-13 = 30. If, for example, the torque limit value is 3 V, torque is
restricted to 100% (rated torque). A torque value in excess of 100% is clamped at 100%.

Cn-13

TCRFGN
Torque Reference
Gain

Unit: 0.1 V/
Rated
Torque

Setting
Range:

10to 100

Factory
Setting:
30

For Speed/Torque
Control Only




3.2 Setting User Constants According to Host Controller

3.2.10Using the Reference Pulse Inhibit Function (INHIBIT)

SGDA-[J1IJ P

TUL

Positions

For position control (SGDA-[111P) only.

1) Outline

This function inhibits a Servopack for position control from counting input reference
pulses.

While this function is being used, the motor remains in servo locked (clamped) status.
The P-CON signal is used to enable or prohibit this function.

When this function is used, therefore, the P-CON signal cannot be used to switch be-
tween proportion (P) control and proportional/integral (PI) control for speed loop. (Pl con-
trol is always used.)

Schematic Block Diagram for INHIBIT Function

Servopack (SGDA-CICICIP)

Cn-01 bit F
o
Reference pulse g—
L

R g L) OFF O
§ Error
g C § . counter
ICW 1 S

1 L———.——.- Feedback pulse

b 4

Note: Whether INHIBIT function is used, select by bit F of Cn-01.

2) How to Use Reference Pulse Inhibit Function (INHIBIT)

To use the INHIBIT function, set the bit F of memory switch Cn-01 to 1:

Reference Pulse Inhibit Factory For Position Control Only

Cn-01BitF | Function (INHIBIT) Setting: 0

Enables the INHIBIT function.

Setting Meaning
0 Does not use the INHIBIT function.
Reference pulses are always counted.
Uses the INHIBIT function.
P-CON signal is used to enable or prohibit the INHIBIT function.
P-CON Meaning
OFF | Counts reference pulses.
1 Prohibits the Servopack from counting reference
ON pulses.
The motor remains in servo locked (clamped)
status.

97



APPLICATIONS OF =-SERIES PRODUCTS
3.2.10 Using the Reference Pulse Inhibit Function (INHIBIT) cont.

* Always set bit 2 of memory switch Cn-02 to 0.
If bit 2 is set to 1, the contact input speed control function is selected, and the INHIBIT

function cannot be used. (The P-CON signal is used for changing the motor rotation
direction. For the contact input speed function, refer to 3.2.6 Using Contact Input

Speed Control.)

3) Relationship between INHIBIT Signal and Reference Pulse

INHIBIT signal --9-724----——-{ OFF L————Oiq—-
- )

(F-CON : i
iﬂmmr—lm:
i L

o 1 e —— 1

Reference pulse

€+ —> >
Input reference pulses t,te = 6ms

are not counted
during this period.
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3.2 Setting User Constants According to Host Controller

3.2.11 Using the Reference Pulse Input Filter Selection Function

SGDA.L1L1L1 p| Forposition control (SGDA-CICIIP) only.
Positions 1) Outline

This function selects a reference pulse input filter inside the Servopack according to the
output form of reference pulses from the host controller.

2) How to Use Reference Pulse Input Filter

Set the following memory switch according to the output form of reference pulses from
the host controller:

Reference Pulse Input Filter | Factory For Position Control Only

Cn-02 Bit F Selection Function Setting: 0

Sets the memory switch according to the output form (line driver or open collector) of ref-
erence pulses from the host controller.

Setting Meaning

Output form of reference pulses from host controller: Line driver output (maximum
frequency of reference pulse: 450 kpps)

Output form of reference pulses from host controller: Open collector output
(maximum frequency of reference pulse: 200 kpps)

0

1

* For open collector output, the wire length must be as short as possible (maximum 3 m).

Note Evenifthe open collector output is used, if frequency of reference pulse exceeds
200 kpps, reference pulses may be miscounted (resulting in wrong positioning)
due to noise. If over 200 kpps reference pulses are output, make sure to set bit F
of Cn-02 to 0.

99



APPLICATIONS OF Z=-SERIES PRODUCTS

3.3.1Setting User Constants

3.3 Setting Up the X Serv

opack

l This section describes how to set user constants to operate the SGDA Servopack.

3.3.1  Setting User Constants

3.3.2 Setting the Jog Speed
3.3.3 Setting the Number of

3.3.4  Setting the Motor Type

Encoder Pulses ......

3.3.1 Setting User Constants

....................... 100
....................... 101
....................... 102
....................... 103

1) Z-series Servopacks provide many functions, and have parameters called “user
constants” to allow the user to specify each function and perform fine adjustment.

Servopack

User constants z

9

0
L

Digital Operator is used to set
user constants.

2) User constants are divided into the following two types.

1) Memory switch
Cn-01, Cn-02

function.

Each bit of this switch is turned ON or OFF to specify a

2) User constant setting
Cn-03 and later

A numerical value such as a torque limit value or speed
loop gain is set in this constant.

* For Speed/Torque Control:

User
Constant

Name and Code

Remarks

Cn-01 Memory switch

Each bit number has a

Cn-02 Memory switch

switch (ON/OFF).

User constant setting

Cn-03 VREFGN Speed reference gain
Cn-..

Cn-..

Cn-29 AXISNO Axis address
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3.3 Setting Up the X Servopack

¢ For Position Control:

Remarks

;

Each bit number has a
switch (ON/OFF).

Coliss(ta;nt Name and Code
Cn-01 Memory switch
Cn-02 Memory switch
Cn-04 LOOPHZ Speed loop gain
Cn-..
Cn-..
Cn-29 AXISNO Axis address

User constant setting

3) For a list of user constants, refer to Appendix D List of User Constants.

Some user constants for speed/torque control type (SGDA-JIJS) and position control
type (SGDA-JJIP) have different meanings. Refer to a list of user constants for each

type.

4) For details of how to set user constants, refer to 4. 1.5 Operation in User Constant Setting

Mode

3.3.2 Setting the Jog Speed

1) Use the following user constant to set or modify a motor speed when operating the
3-series Servo from a Digital Operator:

Cn-10

JOGSPD
Jog Speed

Unit: | Setting
r/min | Range: 0
to
Maximum
Speed

Factory
Setting:
500

For Speed/Torque
Control and Position
Control

This constant is used to set a motor speed when
the motor is operated using a Digital Operator.

Operation Using Digital Operator
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3.3.3Setting the Number of Encoder Pulses

102

3.3.3 Setting the Number of Encoder Pulses

1) To ensure that the Z-series Servo System operates properly, set the type of the encoder

to be used and the number of encoder pulses per revolution in the following user

constants:

Cn-01 Bit E Encoder Type Selection Factory

Setting: 0

For Speed/Torque Control
and Position Control

Set the encoder type according to the servomotor type to be used.

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

Motor Type Number of Encoder Pulses Per Revolution Preset Value
SGM-JOO310 Incremental encoder: 2048 pulses per revolution 0
SGMP-J31
SGM-JOOW1O | Absolute encoder: 1024 pulses per revolution 1
SGMP-JOW1[0

PULSNO Unit: Pulses Setting
Number of Per Revolution | Range:
Cn-11 | Encoder Pulses Number of
Encoder
Pulses

Factory For Speed/Torque
Setting: Control and
2048 Position Control

Set the number of encoder pulses according to the servomotor type to be used. If this
user constant is set incorrectly, system operation cannot be guaranteed.

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

Motor Type Number of Encoder Pulses Per Revolution Preset Value
SGM-O0OO31 Incremental encoder: 2048 pulses per revolution 2048
SGMP-J31
SGM-OJOOWI1O | Absolute encoder: 1024 pulses per revolution 1024
SGMP-JOCOW1[




3.3 Setting Up the X Servopack

3.3.4 Setting the Motor Type

1) To ensure thatthe 2-series Servo System operates properly, set the type of the servomo-
tor to be used in the following user constant.

Cn-02 Bit 8

Motor Selection Factory Setting:

SGDA-[J: 0
SGDA-[JLJCIP: 1

For Speed/Torque Control
and Position Control

Set this memory switch according to the servomotor type to be used (SGM or SGMP).
After changing the memory switch setting, turn the power OFF, then ON.

Motor Type

Preset Value

SGM-OO0O000

0

SGMP-OJOO0O0OO

1
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3.4.1Adjusting Offset

3.4 Setting Stop Mode

l This section describes how to stop the motor properly.

3.4.1  Adjusting Offset ... ... 104
3.42 UsingDynamicBrake ........... .. i 105
3.4.3 Using Zero-Clamp . ... 106
3.44 UsingHoldingBrake ............c i 107

3.4.1 Adjusting Offset

1) “Why does not the motor stop?”

When 0V is specified as reference voltage for Servopack for speed/torque control, the
motor may rotate at a very slow speed and fail to stop. This happens when reference volt-
age from the host controller or external circuit has a slight reference offset (in mV units). If
this offset is adjusted to 0 V, the motor will stop.

When reference voltage from the host
controller or external circuit has an offset

Offset
Reference

voltage

Reference

voltage
Reference -
speed or P

reference torque

Offset is corrected
by the Servopack.

Reference speed

or reference torque
Offset adjustment

2) The following two methods can be used to adjust the reference offset to 0 V.

1) Automatic adjustment of

Reference offset is automatically adjusted to 0 V.
reference offset

2) Manual adjustment of reference | Reference offset can be intentionally set to a
offset specified value.

NOTE Ifa position control loop is formed in the host controller, do not use automatic adjustment
in 1. Always use manual adjustment in 2.
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3.4 Setting Stop Mode

3) For detailed adjustment procedures, refer to the following sections.

Adjustment Method

1) Automatic adjustment of

4.2.4 Reference Offset Automatic Adjustment
reference offset

2) Manual adjustment of reference | 4.2.5 Speed Reference Offset Manual
offset AdjustmentMode

3.4.2 Using Dynamic Brake

1) To stop the servomotor by applying dynamic brake (DB), set desired values in the fol-
lowing memory switch. If dynamic brake is not used, the servomotor will stop naturally
due to machine friction.

Cn-01Bit 6 How to Stop Motor When Factory For Speed/Torque Control
Servo is Turned OFF Setting: 0 and Position Control
Operation to Be Performed Factory For Speed/Torque Control

Cn-01Bit 7 When Motor Stops After Setting: 1 and Position Control
Servo is Turned OFF

The Servopack enters servo OFF status when:
Servo OFF

* Servo ON input signal (S-ON, 1CN-14) is turned After stop

Stop mode Releasi
OFF | oo
¢ Servo alarm arises o] Gynamic Bit 7
* Power is turned OFF Bit6

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

Setting Meaning
0 Stops the motor by dynamic brake.
Cn-01 bit 6 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 stop.

Dynamic brake (DB)

Servopack Servomotor

§ G

One of the general methods to cause a motor sudden stop.
“Dynamic brake” suddenly stops a servomotor by shorting its
electrical circuit.

This dynamic brake circuit is incorporated in the Servopack.
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3.4.3 Using Zero-Clamp

3.4.3 Using Zero-Clamp

SGDA-[J[JJ S

VARN

Speed/Torque

106

1) The zero-clamp function is used for a system in which the host controller does not form a
position loop by speed reference input.

In other words, this function is used to cause the motor to stop and enter a servo locked
status when the input voltage of speed reference V-REF is not 0 V. When the zero-clamp
function is turned ON, an internal position loop is temporarily formed, causing the motor
to be clamped within one pulse. Even if the motor is forcibly rotated by external force, it
returns to the zero-clamp position.

Speed reference less than 3
- i isi tops
Cn-0A setting is ignored instgntaneously
Host controller /

Speed reference

2) Set the following memory switch so that input signal P-CON can be used to enable or
disable the zero-clamp function.

cn-01BitA | Control Mode Selection Fact.ory. For Speed/Torque Control
Setting:0 Only

cn-01BitB | Control Mode Selection Fact.ory. For Speed/Torque Control
Setting:0 Only

Proportional Control, etc. For Speed/Torque
— Input P-CON 1CN-15 Control and
Position Control

Cn-01
Setting Control Mode
BitB | Bit A
Zero-clamp Speed Control Servopack
This speed control allows the Speed reference  v-Ref
zero-clamp function to be set when T Nl
the motor stops. Zero-clamp BEEN
® A speed reference is input from T Hens
V-REF (1CN-3).
® P-CON (1CN-15) is used to turn the
0 1 zero-clamp function ON or OFF.
P-CON Turns Zero-clamp is performed when the
(1CN-15) is zero-clamp following two conditions are met:
open (OFF) function OFF P-CON signal is closed.
P-CON Turns Motor speed is below the value
(1CN-15) is zero-clamp set in Cn-OF (ZCLVL).
closed (ON) function ON




3.4 Setting Stop Mode

3) Setinthe following user constant the motor speed level at which zero-clamp is to be per-

formed:
ZCLVL Zero-Clamp Unit: | Setting Range: | Factory For Speed/Torque
Cn-OF | Level r/min | 0 to Maximum | Setting: Control Only
Speed 10

If zero-clamp speed control is selected, set the motor speed level at which zero-clamp is
to be performed.

Conditions for Zero-clamp

Zero-clamp is performed when all the following conditions are met:

a) Zero-clamp speed control is selected. (Bits A and B of memory switch Cn-01 are setto
1 and 0, respectively.)

b) P-CON (1CN-15) is turned ON (0 V).

c) Motor speed drops below the preset value.

V-REF speed reference

Speed

Preset value for

zero-clamp ,' ] 'rl'ime
PCON input  ——} Oven (0FF) |t 22004
Zero-clamp being ; : ; N
performed : ! : i
3.4.4 Using Holding Brake
1) Outline Servomotor

Holding brake is useful when a servo drive is used
to control a vertical axis. A servomotor with brake
prevents the movable part from dropping due to
gravitation when the system power is turned OFF.

Holding brake

Prevents movable

part from shifting

due to gravitation
when power is
turned OFF

ARRER RS LE LY

|

NOTE The built-in brake in Servomotor with brake is a de-energization operation type, which is
used for holding purposes only and cannot be used for braking purposes. Use the holding
brake only to retain a stopped motor. Brake torque is more than 100% of the rated motor
torque.
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3.4.4 Using Holding Brake cont.

2) 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.

Servopack Servomotor with brake
Power supply L
£t U
W
T W
+
gAY ® ‘g“
o B &
+24ﬂ_ L MAX 1 W Motor plug
somAl LT =
G d eI
4isi6
2on | ]
Blue or
8K-RY yellow Red
o= B =,
White | e Do Black
Brake power supply
BK-RY: Brake control relay Brake power supply has two types (200 V, 100 V).

Brake Interlock Output

Output — BK 1CN-7

For Speed/Torque
Control and
Position Control

This output signal controls the brake when a motor with brake is used. This signal termi-
nal need not be connected when a motor without brake is used.

Related User Constants

Cn-12 Time delay from brake signal until servo OFF

Cn-15 Speed level for brake signal output during operation

Cn-16 Output timing of brake signal during motor operation

ON Status:
Circuit between 1CN-7 and 1CN-10 is closed.
1CN-7 is at low level.

Releases the brake.

OFF Status:
Circuit between 1CN-7 and 1CN-10 is open.
1CN-7 is at high level.

Applies the brake.
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3.4 Setting Stop Mode

Output Signal Ground For Speed/Torque
Output — SG-COM 1CN-10 [elulytely Control and
Position Control

This is a signal ground for the output signals shown below. Connect this signal terminal to
0 V on the external power supply.

Contact Output Signals: BK (1CN-7)
V-CMP (1CN-8) (for speed/torque control only)
COIN (1CN-8) (for position control only)
TGON (1CN-9)

If the machine moves slightly due to gravity when the brake is applied, set the following
user constant to adjust brake ON timing:

Time delay from the Unit: Setting | Factory | For

Cn-12 | BRKTIM time a brake signalis |10 ms | Range: |Setting: | Speed/Torque

output until servo OFF 0Oto50 |0 Control and
status occurs Position Control
This user constant is used to set output timing of Brake Timing when Motor is in Stopped Status

brake control signal BK (1CN-7) and servo OFF Servo ON [Some Gre™™™™

operation (motor output stop) when SGM/SGMP Rel
p ( . p . p) / BK output ....k?.ff.‘ff.fm.l Apply brake
Servomotor with brake is used. (1CN-7) '.
Servo ON/OFF Motor is ON .
operation (motor | * OFF
ON/OFF status) - »
\BRKTIM

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 configuration and brake characteristics. If this happens, use this user constant
to delay servo OFF timing to prevent the machine from moving.

Setin this constant the brake ON timing used when the motor is in stopped status.

For brake ON timing during motor operation, use Cn-15 and Cn-16.
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3.4.4Using Holding Brake cont.

110

when the motor stops.

4) Setthefollowing user constantsto adjust brake ON timing so that holding brake is applied

Speed Level at which | Unit: | Setting Factory | For
Brake Signal Is Output | r/min | Range: Setting: | Speed/Torque
Cn-15 | BRKSPD during Motor Operation Oto 100 Control and
Maximum Position
Speed Control
Output Timing of Brake | Unit: | Setting Factory | For
Signal during Motor 10 ms | Range: 10 | Setting: | Speed/Torque
Cn-16 | BRKWAI Operation to 100 50 Control and
Position
Control

Cn-15 and Cn-16 are used for SGM/SGMP Ser-
vomotors with brake. Use these user constants to
set brake timing used when the servo is turned
OFF by input signal S-ON (1CN-14) or alarm oc-
currence during motor rotation.

Brakes for SGM/SGMP Servomotors are de-
signed as holding brakes. Therefore, brake ON
timing when the motor stops must be appropriate.
Adjust the user constant settings while observing
machine operation.

* Conditions for BK signal (1CN-7) output during
motor operation. The circuit between 1CN-7 and
1CN-10is opened in either of the following situa-
tions.

Brake Timing when Motor is in Stopped Status

Power OFF
by S-ON input
(1CN-14) or
alarm
occurrence

Motor speed
(r/min)

Servo ON
Servo OFF

1
! Stop by dynamic
! brake or coasting
. toastop (Cn-01

BRKSPD
(Cn-15)

BK output
(1CN-7)

bit 6)

[

Release
rake

Lo
1 N
! ppy rake

' BRKWAI _:

(Cn-16)
When this time elapses, BK signal is output.

Motor speed drops below the value set in Cn-15 (BRKSPD) after servo OFF occurs.

2 | The time set in Cn-16 (BRKWAI) has elapsed since servo OFF occurred.




3.5 Running the Motor Smoothly

3.5 Running the Motor Smoothly

l This section explains how to run the servomotor smoothly.

3.5.1 Using the Soft Start Function ............. ... . . i, 111
3.5.2 Using the Smoothing Function . ........... ... ... ... . i i, 112
3.5.3 Adjusting Gain ... 112
3.5.4 Adjusting Offset ....... ... 113
3.5.5 Setting the Torque Reference Filter Time Constant ................... 113

3.5.1 Using the Soft Start Function

1) The softstart function adjusts progressive speed reference inputinside the Servopack so
that acceleration and deceleration can be as constant as possible. To use this function,

SGDA-I[1] S set the following user constants.
VRN
Speed/Torque SFSACC Unit: | Setting | Factory | For Speed/Torque
Cn-07 Soft Start Time (Acceleration) ms g?nge: getting: Control Only
(0}
10000
SFSDEC Unit: | Setting | Factory | For Speed/Torque
Cn-23 Soft Start Time (Deceleration) ms g?nge: getting: Control Only
(0}
10000
In the Servopack, a speed reference is multiplied Speed _’——-—-L——
by the acceleration or deceleration value set in reference
Cn-07 or Cn-23 to provide speed control. @ Softtart
SGDA (,‘, 45 imin
Servopack 1
Smooth speed control can be achieved when pro- e PO el - - < 4
gressive speed references are input or when con- Cn-07: Set this time interval.
tact input speed control is used. 4600tmin
Set these user constants as follows. Cn-23: Set this time interval.

Cn-07: Time interval from the time the motor starts until the maximum speed (4500
r/min) is reached

Cn-23: Time interval from the time the motor is running at the maximum speed (4500
r/min) until it stops
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3.5.3Adjusting Gain

3.5.2 Using the Smoothing Function

SGDA-[][1J P

TUL

Positions

1) The smoothing function adjusts constant-frequency reference input inside the Servo-
pack so that acceleration and deceleration can be as constant as possible. To use this
function, set the following user constant.

ACCTME Position Reference Unit: Setting | Factory | For
Cn-26 Acceleration/Deceleration | 0.1 ms | Range: | Setting: | Position
Time Constant 0to640 |0 Control
(Smoothing) Only
This user constant is used for position control .~ =~ Servopack
(SGDA-DDDP) On|y_ pulse Servomotor
CEI Qniﬁfe'i'é’g
This function performs acceleration/deceleration
processing for input reference pulses (primary lag
characteristics). Eﬁfseéemsz ?j{*’?"mﬁm,iw’lw““’

This function prevents the motor from running at

progressive speeds in the following cases:

Reference

» When the host controller which outputs refer- Puse
ences cannot perform acceleration/decelera-

tion processing

* When reference pulse frequency is too low

frequency

frequency

{

-y

H?_l : ¢ Cn-26 (ACCTME)
1
1

Apply acceleration/deceleration
processing

el

* When reference electronic gear ratio is too high (more than 10 times)

This function does not change the travel distance (number of pulses).

3.5.3 Adjusting Gain

112
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1) If speed loop gain or position loop gain exceeds the allowable limit for the servo system
including 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 appropriate value.

3.6.2 Setting Servo Gain

2) For servo gain adjustment, refer to the following section:



3.5 Running the Motor Smoothly

3.5.4 Adjusting Offset

SGDA-[J[JJ S

VARN

Speed/Torque

1) If reference voltage from the host controller or external circuit has an offset in the vicinity
of 0 V, smooth operation cannot be expected. Adjust the reference offset to 0 V.

When Reference Voltage from Host Controller or External Circuit has an Offset

Reference
voltage

Reference
speed or
reference
torque

Offset
=

>

Offset adjustment

P
Reference}
voltage ‘
L3
-

Reference;
speed or
reference

L

torque

Offset is corrected by
the Servopack.

2) The following two methods are available to adjust the reference offset to 0 V.

1) Automatic adjustment of reference

Reference offset is automatically adjusted.
offset

2) Manual adjustment of reference
offset

Reference offset can be intentionally set to a
specified value.

NOTE Ifa position control loop is formed in the host controller, do not use automatic adjustment

in 1). Always use manual adjustment in 2).

3) For detailed adjustment procedures, refer to the following sections:

Adjustment Method

1) Automatic adjustment of reference

offset 4.2.4 Reference Offset Automatic Adjustment

2) Manual adjustment of reference
offset

4.2.5 Speed Reference Offset Manual
AdjustmentMode

3.5.5 Setting the Torque Reference Filter Time Constant

1) Ifthe machine causes vibration, possibly resulting from the servo drive, adjust the follow-
ing filter time constant. Vibration may stop.

TRQFIL Torque Reference Unit: Setting | Factory | For Speed/Torque
Cn-17 | Filter Time Constant 100 us | Range: | Setting: | Control and
0to 250 |4 Position Control

Cn-17 is atorque reference filter time constant for the SGDA Servopack. The smaller the
value, the higher the torque control response. There is, however, a certain limit depend-
ing 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 incorrect gain adjustment, machine problems and so on.
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3.6.2 Setting Servo Gain

3.6 Minimizing Positioning Time

l This section describes how to minimize positioning time.

3.6.1 Using Autotuning Function . .......... ... ... i 114
3.6.2 SettingServoGain ... 114
3.6.3 Using Feed-forward Control ... 116
3.6.4 Using Proportional Control .......... ... ... 116
3.6.5 SettingSpeed Bias ..........oiiiiiii 117
3.6.6 UsingMode Switch ........ ... . . i 118
3.6.7 Using Speed Loop Compensation Function ......................... 124

3.6.1 Using Autotuning Function

1) If speed loop gain and position loop gain for the servo system are not set properly, posi-
tioning may become slow. Techniques and experience are required to set these servo
gain values according to machine configuration and machine rigidity.

2) =-series Servopacks have an autotuning function that automatically measures machine
characteristics and sets the necessary servo gain values. With this function, even first-
time servo users can easily perform tuning for servo gain. Servo gain values are set in
user constants.

3) The following user constants can be automatically set by the autotuning function.

User Constant Meaning
Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position loop gain

4) For details of how to perform autotuning, refer to 4.2.3 Autotuning

3.6.2 Setting Servo Gain

1) Check and reset the servo gain when:
a) Automatically set servo gain values need to be checked after autotuning.
b) Each servo gain value checked in a) 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.
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3.6 Minimizing Positioning Time

2) Set the following user constants related to speed loop as necessary.

... | Setting Factory For Speed/Torque
Cn-04 EO;ZHL%O Gain (Kv) ﬁg't' Range: 1 | Setting: Control and Position
P P to 2000 |80 Control
PITIME Unit: Setting Factory For Speed/Torque
Cn-05 | Speed Loop Integration ms " | Range: 2 | Setting: Control and Position
Time Constant (Ti) to 10000 |20 Control
Cn-04 and Cn-05 are aspeed loop gainand anin-  Speed Speed loop gain

. . reference Ve 7
tegration time constant for the Servopack, '*_ -
respectively.

Speed feedback

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.

These user constants are automatically set by the autotuning function.

The unit of speed loop integration time constant Cn-05 (Ti) can be changed to
0.01 ms.

3) Set the following user constants related to position loop as necessary.

POSGN Unit: | Setting Factory For Speed/Torque
Cn-1A | Position Loop Gain (Kp) | 1/s Range: 1 | Setting: Control and Position
to 200 40 Control
This user constant is a position loop gain for the Position Position loop gain
reference hd
et
Increasing the position loop gain value provides Position feedback

position control with higher response and less
error. However, there is a certain limit depending
on machine characteristics.

This user constant is automatically set by the autotuning function.

SGDA-(J[J P OVERLV Unit: 256 Setting Factory For Position Control
Cn-1E | Overflow References |Range: 1 | Setting: Only
J—Ll—l_ to 65536 | 1024

Positions

This user constant is for position control
(SGDA-OJOICP) only.

Cn-1E
OVERLV

Normal control
Error pulse @&

Set in this user constant the error pulse level at
which a position error pulse overflow alarm (alarm
A.31) is detected. (Alarm A.31)
If the machine permits only a small position loop gain value to be setin Cn-1A, an over-
flow alarm may arise during high-speed operation. In this case, increase the value set in
this user constant to suppress alarm detection.
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3.6.4 Using Proportional Control

3.6.3 Using Feed-forward Control

SGDA-C1[1[] P Feed-forward control shortens positioning time. To use feed-forward control, set the follow-

J—U—L ing user constant.

Positions
FFGN Unit: | Setting Factory For Position Control
Cn-1D | Feed-forward Gain % Range: 0 | Setting: 0 | Only
to 100

This user constant is for position control
(SGDA-ICICIP) only.

Reference
pulse

=2y
¢ o

This user constant is set to apply feed-forward fre- Feedback pulse

quency compensation to position control inside

the Servopack.

Use this user constant to shorten positioning time.

Too high a value may cause the machine to

vibrate. For ordinary machines, set 80% or less in

this constant.

3.6.4 Using Proportional Control

SGDA- 11 S 1) If both bits A and B of memory switch Cn-01 are set to 0 as shown below, input signal
P-CON serves as a PI/P control changeover switch.
L\

Speed/Torque

* Pl Control: Proportional/Integral control

* P Control: Proportional control

Cn-01 Bit A Control Mode Selection Factory For Speed/Torque Control
Setting: 0 Only

Cn-01Bit B Control Mode Selection Factory For Speed/Torque Control
Setting: 0 Only

Feed-forward control

Control for making necessary corrections beforehand to prevent the control system from
receiving the effects of disturbance.

Using feed-forward control increases effective servo gain, enhancing response perfor-
mance.
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For speed/torque control (SGDA-CJ1IS) only.

Cn-01
Setting Control Mode
BitB | BitA
Speed Control
This is normal speed control. SGOA
° (S1pCe§d3;eferen06 is input from V-REF ir;:f:nce Servopack
) V-REF
e Signal P-CON (1CN-15) is used to switch T e |
between P control and PI control. EﬁZLgeove, EEOH
0 0 P-CON (1CN-15) | PI control {1CN-15}
is open (OFF)
P-CON (1CN-15) | P control
is closed (ON)
e Torque reference input T-REF (1CN-1)
cannot be used.

2) Proportional control can be used in the following two ways.

a) When operation is performed by sending speed references from the host controller to
the Servopack, the host controller can selectively use P control mode for particular
conditions only. This method can prevent the occurrence of overshoot and also short-
en settling time. For particular conditions, refer to 3.6.6 Using Mode Switch.

b) If Pl control mode is used when the speed reference has a reference offset, the motor
may rotate at a very slow speed and fail to stop even if 0 is specified as a speed refer-
ence. In this case, use P control mode to stop the motor.

3.6.5 Setting Speed Bias

SGDA-T1[1[] P The settling time for positioning can be reduced by assigning bias to the speed reference out-
J—U—L put part in the Servopack. To assign bias, use the following constant.
Positions
BIASLV Unit: | Setting Factory For Position Control
Cn-1C | Bias r/min | Range: 0 | Setting: 0 | Only
to 450
This user constant is for position control Internal spoed
(SGDA-OJOICP) only. en16 —
BIASLY ¥

Error pulse
This user constant is set to assign an offset to a
speed reference in the SGDA Servopack.

Use this constant to shorten settling time.

Set this user constant according to machine conditions.
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3.6.6 Using Mode Switch

1) Use the mode switch for the following purposes:
a) To prevent overshoot during acceleration or deceleration (for speed control).

b) To prevent undershoot during positioning in order to reduce settling time (for position

control).
Overshoot
Actual motor
operation
7
Reference "\
L AT
) NS
Time F 3
Undershoot =  [—»
Settling time

2) In other words, the mode switch is a function that automatically switches the speed con-
trol mode inside the Servopack from Pl control to P control while certain conditions are

being established.

NOTE The mode switchis used to fully utilize performance of a servo drive to achieve very high-
speed positioning. The speed response waveform must be observed to adjust the mode
switch.

For normal use, the speed loop gain and position loop gain set by autotuning provide suf-
ficient speed/position control.

Even if overshoot or undershoot occurs, they can be suppressed by setting the accelera-
tion/deceleration time constant for the host controller, the soft start time constants
(Cn-07, Cn-23), or smoothing time constant (Cn-26) for the Servopack.

From PI control to P control

PI1 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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3)Servopacks can use four types of mode switches (1 to 4). To select a mode switch, use
the following memory switch. Note that the mode switch setting methods for speed/

torque control and position control are slightly different.

Fo_lfo?ps:d/ For Position
g Control
Control (SGDA-
(SGDA-1 OO0P)
[1S)
Mode Switch Setting User Constant Unit
Memory
Switch Memory
Cn-01 Switch Cn-01
. . Bit | Bit | Bit
BitD | BitC D C B
Does not use mode
1 1 - - 1 )
switch.
Uses torque reference as Percentage of
0 0 0 0 0 |a detection point. Cn-0C .
(Standard setting) rated torque: %
Uses speed reference as ) Motor speed:
0 1 0 1 0 a detection point. Cn-0D r/min
Acceleration
. reference in-
1 0 1 | o | o [!Usesacceleration refer- |, op side the Servo-
ence as a detection point. .
pack:
10 (r/min)/s
Uses error pulse as a .
1 1 0 detection point. Cn-OF Reference unit
When Torque Reference Is Used as a Detection Point of (Standard
Mode Switch Setting)

Reference
speed

If atorque reference exceeds the torque value set
in user constant Cn-0C, the speed loop switches
to P control.

Speed

Motor
speed

- S
\4 v
+ )
h v
+ [
¢ 1
- 1
4 )
Y

The SGDA Servopack is factory set to this stan-
dard mode (Cn-0C = 200).

+Cn 0 l‘ - “f‘\(

Internal torque
reference

Torque ¥ I»

-Cn-QC
Pl control L

[

Example of Use:

P control

Pl control

P control

If a mode switch is not used and Pl control is always performed, torque may
enter a saturation 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 i E With mode switch

Overshoot

Motor

Motor speed

speed

Undershoot

Time

Time
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3.6.6 Using Mode Switch cont.
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| When Speed Reference Is Used as a Detection Point of Mode Switch

If a speed reference exceeds the value setin user Speed reference Motor
constant Cn-0D, the speed loop switches to P
control.

Example of Use:

Pl control P control

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 increased.

E Without mode switch I Without mode switch
Speed reference Motor speed Overshoot
Motor . Motor
speed Increase speed loop gain speed
Undershoot —_
¥ -
T
Time F )
Suppress the occurrence
of overshoot and
undershoot.
Settling time —DL[Q-
When Acceleration Is Used as a Detection Point of Mode (Standard
Switch Setting)
If motor acceleration exceeds the value setin user Reference
. d
constant Cn-OE, the speed loop switches to P * Motor speed
control. Speed

Motor

+Cn~0Et - -fv acceleration

Example of Use:

E L}
E 1 E E

Pl control .t v Pl control W\ ,LPI control
c

P control P control

If a mode switch is not used and PI control is always performed, torque may
enter a saturation 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 ! E With mode switch

H
Motor !
|::> speed

3 Time

Overshoot

Motor
speed

Undershoot

3
(

Time
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SGDA-[][1J P

TUL

Positions

SGDA-[J1IJ P

TUL

Positions

| When Error Pulse Is Used as a Detection Point of Mode Switch |

For position control (SGDA-CI1JCIP) only.

Speed reference Motor

speed
Speed N - P
’ LY
Error . ‘\‘

If an error pulse exceeds the value set in user puse
constant Cn-0F, the speed loop switches to P con-

¥ 1
trol. Pl control % i Pl control

[y el
ot .

P control

Example of Use:

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 increased.

E Without mode switch | i Without mode switch i

Increase speed loop gain Overshoot
Motor

speed

Speed reference  \otor speed

\ Undershoot

EN W
Settling time is long L..l Time ‘];"‘""'}J

; With mode switch E

Suppress the occurrence
of overshoot and
b undershoot.

Settling time —‘DLL

Motor speed

4) The user constants required to set each mode switch are summarized as follows.

cn-0iBitB | Mode Switch ON/OFF Fact.ory' For Position Control Only
Setting: 0
For position control (SGDA-CI1CJCIP) only. $peed] motorance Actua
N - operation
This user constant is used to enable or disable the
mode switch function. -
Time M X
Settling time
" " Mode switch is used to reduce settling
Setting | Meaning time and suppress undershoot when the
0 Uses the mode switch function motor stops. It switches Pl control to P
control when certain conditions are met.
1 Does not use the mode switch function

The Servopack allows use of four different types of mode switch. To select a mode switch,
set bits C and D of memory switch Cn-01.

For speed/torque control (SGDA-JCICIS), bits C and D are used to enable or disable the
mode switch function.
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3.6.6 Using Mode Switch cont.
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Cn-01 Bit C Mode Switch Selection Factory For Speed/Torque Control
Setting: 0 and Position Control

Cn-01 Bit D Mode Switch Selection Factory For Speed/Torque Control
Setting: 0 and Position Control

Use the following user constants to set the mode switch to be used.

'\ge"_‘t°:‘y User Constant
witc . for Settin
Cn-01 Mode Switch Type Detecti or?
BitD | BitC Point
0 0 | Uses torque reference as a detection point. Cn-0C
0 1 Uses speed reference as a detection point. Cn-0D
1 0 | Uses acceleration reference as a detection point. Cn-0E
For speed/
torque con- | Does not use mode switch.
1 1 trol
For position Uses error pulse as a detection point. Cn-OF
control

Mode switch is used to reduce settling time and suppress undershoot when the motor
stops. It switches PI control to P control when certain conditions are met.
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TRQMSW Mode Switch Unit: % | Setting Factory For

(Torque Range: 0 | Setting: Speed/Torque
Cn-0C Reference) to 200 Control and
Maximum Position Control
Torque
REFMSW  Mode Switch Unit: Setting Factory For
(Speed r/min Range: 0 | Setting: 0 | Speed/Torque
Cn-0D Reference) to Control and
Maximum Position Control
Speed

ACCMSW Mode Switch Unit: 10 | Setting Factory For

Cn-OE (Acceleration (r/min)/s | Range: 0 | Setting: 0 | Speed/Torque

Reference) to 3000 Control and
Position Control
ERPMSW Mode Switch Unit: Setting Factory For Position
Cn-OF (Error Pulse) Refer- Range: 0 | Setting: Control Only

ence to 10000 | 10000
Unit

Mode switch is used to reduce settling time and
suppress undershoot when the motor stops. It R Actual motor
. . eference operation

switches Pl control to P control when certain Speed
conditions are met.

Time L—il

Settling time

The Servopack allows use of four different types of mode switch. To select a mode switch,
set bits B, C and D of memory switch Cn-01.

Memory Switch .
Cn-01 Mode Stywtch Set- [ yser Constant Unit
in
BitD | BitC | BitB 9
_ _ 4 | Does not use
mode switch.
Uses torque refer-
0 0 0 ence as a detec- Cn-0C E)?r(ﬁzr?t;ge of rated
tion point. que: %
Uses speed refer-
0 1 0 |ence as a detec- Cn-0D Motor speed: r/min
tion point.
Uses acceleration Acceleration reference in-
1 0 0 |reference as a Cn-0E side the SGD Servopack:
detection point. 10 (r/min)/s
Uses error pulse
1 1 0 |as adetection Cn-OF Reference unit
point.

User constant Cn-0F is for position control (SGDA-JJCIP) only. For speed/torque con-
trol (SGDA-JCIJS), Cn-0F is used to set a zero-clamp level.
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3.6.7 Using Speed Loop Compensation Function

SGDA-(11(1 S 1) This function compensates for the phase-delay generated by the digital control speed
detection. For this function, use the following constant.
VARN
Speed/Torque
NDBCC Unit: | Setting Factory For Speed/Torque
Cn-28 | Speed Loop — Range: 0 | Setting: 0 | Control Only
Compensation Constant to 100

First, adjust the servo (position/speed loop gain, speed loop, integration time constant,
torque reference filter) appropriately in the “Cn-28 = 0” status.

Then, gradually increase the set value of Cn-28 from 0, find the proper value at which
noise and oscillation are minimal.

Note Use the speed loop compensation function (set value of Cn-28 is other than 0)
under the following status:

- No servo system oscillation
- No abnormal noise from the machine

Even if the speed loop compensation function is used, it may bring little effect or
even increase the oscillation. In these cases, stop using the speed loop com-
pensation function. (Set the value of Cn-28 to 0, again.)

2) Speed loop compensation function can be illustrated by the following block diagram:

. % t 1
Speed — | current loop gain (Cn-04) I—r-g»——_ Ioggen | "";;;?1
reference . . ] + u

Speed loop integration time
constant (Cn-05)

Cﬁ-" Compensation gain K* p——————

I 1
'
H
1 — 1
'| 4| Speed calculation @

* Compensation gain (K) is in proportion to the compensation constant (user
constant Cn-28). Cn-28 = 0 shows no compensation status.
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3.7 Forming a Protective Sequence

This section describes how to use I/O signals from the Servopack to form a protective
sequence for safety purposes.

3.7.1  Using Servo Alarm Output and Alarm Code Output ................... 125
3.7.2 UsingServo ON Input Signal ............ ... i 128
3.7.3 Using Positioning Complete Signal .............. ..., 129
3.7.4 Using Speed Coincidence Output Signal ............................ 131
3.7.5 Using Running Output Signal .. ......... ... i, 132
3.7.6  Handling of Power LoSS ...........iiiiiiii i 134

3.7.1 Using Servo Alarm Output and Alarm Code Output

1) Basic Wiring for Alarm Output Signals

1/O power
supply
24V LDV

Servopack

Photocoupler
Photocoupler Output HGN-34] ALM

Per output: I R T B
Maximum operation L { :}q%. 1 MAXSEmA
voltage: 30 VDC - £ weas] ALM-5G
Maximum output — e

current: 50 mADC

i

1CN-30] ALO? E
i

i

A A

Open Collector Output
Per output: 10N ALO2
Maximum operation _— D"""“
voltage: 30 VDC i -~q-<
Maximum output 1ON-321 ALO3
current: 20 mMADC me

4 1CN-33 SG-AL

] $ Host controller
SOV 1R

Provide an external I/O power supply separately. There are no DC power available
from Servopack for output signals.
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3.7.1Using Servo Alarm Output and Alarm Code Output cont.

2) Contact Output Signal ALM

NOTE

126

Servo Alarm Output For Speed Torque
Output — ALM 1CN-34 Control and
Position Control
Signal Ground for Servo For Speed Torque
Output — ALM-SG 1CN-35 BlKeliiH: Control and

Position Control

Signal ALM is output when the Servopack detects Servopack
an alarm.
‘ . —fw ALM output
i i i Turns the power
Form an external circuit so that this alarm output Turn

(ALM) turns the Servopack OFF.

ON Circuit between 1CN-34 and 1CN-35 is closed. | Normal state
status: 1CN-34 is at low level.

OFF Circuit between 1CN-34 and 1CN-35 is open. Alarm state
status: 1CN-34 is at high level.

Alarm codes ALO1, ALO2, and ALOS are output to indicate each alarm type.

3) Contact Output Signals ALO1, ALO2, and ALO3

Alarm Code Output For Speed/Torque
Output — ALO1 1CN-30 Control and

Position Control

Alarm Code Output For Speed/Torque
Output — ALO2 1CN-31 Control and

Position Control

Alarm Code Output For Speed/Torque
Output — ALO3 1CN-32 Control and

Position Control

Signal Ground for Alarm Code For Speed/Torque
Output — SG-AL 1CN-33 [ellii Control and

Position Control

These signals output an alarm code to indicate the type of alarm detected by the Servo-
pack.

Use these signals to display alarm codes at the host controller.

Using Alarm Codes:

When an alarm is detected, alarm output (ALM) causes the external circuit to turn the
SGDA Servopack OFF. The alarm code remains output for at least 100 ms. For this rea-
son, the host controller must read the alarm code within 100 ms of the alarm occurrence.
When an alarm signal is output, be sure to identify the cause of the problem, take correc-
tive action and operate again. For trouble shooting problems and procedures, referto 6.2
Troubleshooting.
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Alarm Display and Alarm Code Output:

4) Relationship between Alarm Display and Alarm Code Output

Alarm Code Output Servo
Alarm Alarm
Dis.aplay (ALM) | Alarm Type Alarm Description
ALO1 | ALO2 | ALO3 | Out-
put
" User An absolute encoder error oc-
. "IID X X X X constant curred or user constant is
error faulty.
Overcurrent | Overcurrent flowed thorough
) o) X X X the main circuit.
T Servopack overheated.
_ Position The number of pulses in error
H4 N o ®) X X error pulse | counter has exceeded the
- overflow preset value.
_ Overvoltage | Main circuit DC voltage has
T S X O X exceeded approximately
420 V.
o Overspeed | Motor speed has exceeded
fn5 1l O X O X the maximum allowable
speed.
I Overload Motor and Servopack are
AUl o O O X overloaded.
Overrun Overrun occurred due to mo-
o Disconnec- | tor or encoder signal wiring
L ﬂ 0) X 0) X tion of PG | faults.
signal line Encoder signal line is discon-
nected.
Absolute Absolute encoder is faulty.
put ,'"m X X X X encoder er-
T ror
Power loss | After power was turned OFF,
alarm power was turned ON again
[y X e) X X within power holding time.
- Power loss occurred during
operation.
_____ Digital Communication error oc-
-l Operator curred between Digital Opera-
- T ) transmis- | tor and Servopack.
Undefined sion error P
[
Lrrgo
e No error
i | X X X O

O : Output transistor is ON

X : Output transistor is OFF

* : Displays an alarm category number.
For details, refer to Appendix E List of Alarm Displays.
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3.7.2 Using Servo ON Input Signal
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5) When the servo alarm (ALM) is output, eliminate the cause of the alarm and set the fol-

lowing ALMRST input signal at high level (+24 V) to reset the alarm state.

Alarm Reset
— Input ALMRST 1CN-18

For Speed/Torque
Control and
Position Control

This signal is used to reset the servo alarm state.

Normally, this signal terminal need not be wired. This is because an external circuitis
normally formed so that servo power is turned OFF when servo alarm is output. Alarm
state is automatically reset when servo power is turned ON next time.

Alarm state can be reset using the Digital Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm
state. 6.2.1 Troubleshooting Problems with Alarm Display describes how to trou-
bleshoot the system when an alarm arises.

3.7.2 Using Servo ON Input Signal

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

this signal to forcibly turn the servomotor OFF from the host controller.

1/0 power
supply

Servopack

T s24Y

+24VIN

1GN-13,

l

Host controller

HON-14

i-
o T

4. ? ki Photocourer

N

!
;
1

v

Servo ON
— Input S-ON 1CN-14

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

For Speed/Torque
Control and
Position Control

ON: 1CN-14 | Turns the motor ON. This is normal
is at low operation state (called “servo ON
level state”).

OFF: Turns the motor OFF. This is inop-
1CN-14 is at | erable state (called “servo OFF
high level state).

If the servo is turned OFF during
motor operation, the motor is decel-
erated to a stop by applying dynam-
ic brake (standard setting).

This function can be selected by

setting bits 6 and 7 of memory
switch Cn-01.

Servo ON
Motor is ON

Motor is
operated
according to
input signals.

Servo OFF

Motor is OFF

Motor
cannot run.
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NOTE Do not use the S-ON signal to start or stop the motor. Always use an input reference to
start and stop the motor.

2) If the S-ON signal is not to be used, set the following memory switch to 1:

Cn-01 Bit 0 Use of Servo ON Input Signal | Factory For Speed/Torque Control
Setting: 0 and Position Control
This memory switch is used to enable or disable Servopack
the servo ON input signal S-ON (1CN-14). 10N
-14
When external short-circuit wiring is omitted, set wr SON)

the memory switch to “1.”
When S-ON is not used, this short-circuit
wiring can be omitted.

Setting Meaning

Uses servo ON signal S-ON.
(When 1CN-14 is open, servo is OFF. When 1CN-14 is at 0 V, servo is ON.)

1 Does not use servo ON signal S-ON.

0

3.7.3 Using Positioning Complete Signal

SGDA-T1[1[] P 1) This section describes how to wire and use contact output-signal “positioning complete
J—U—L output (COIN).” This signal is output to indicate that servomotor operation is complete.
Positions
1/0 power
supply
Servopack T 24V
Photocoupler output
Per output: J—
Maximum operation voltage: TR L E 108 L CON Ak
30 VDG ) - t“Li 10H-101 $G-COM
Maximum output current: :
50 mADC :
1
ovV ’
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3.7.3 Using Positioning Complete Signal cont.
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- Positioning Complete Output For Position
Output — COIN 1CN-8 Control Only
Reference Motor
For position control (SGDA-[I[1[|P) only. \ -
Speed Ry ‘\\
This output signal indicates that motor operation - o Cn_m(‘www}
is complete during position control. The hostcon- 5% .
troller uses this signal as an interlock to confirm &8 1
that positioning is complete. con |
{ICN-8)
ON Circuit between 1CN-8 and 1CN-10 is Positioning is complete (position error is
status: closed. below the preset value).
" 1CN-8is at low level.
OFF Circuit between 1CN-8 and 1CN-10 is Positioning is not complete (position
status: open. error is over the preset value).
" 1CN-8is at high level.

Preset Value: Cn-1B (positioning complete range)

2) Set the number of error pulses in the following user constant to adjust output timing of
COIN (positioning complete output).

COINLV Positioning Unit: Setting Factory For Position
Cn-1B Complete Reference | Range: 0 | Setting: 1 | Control Only
Range Unit to 250
For position control (SGDA-[1[1[1P) only. Reference
Speed Motor
v D

This user constant is used to set output timing of : — ‘\
positioning complete signal (COIN, 1CN-8) tobe o puise |, ‘,“f_”'_"_ﬁm'm’
output when motor operation is complete after a fnos) || P '
position reference pulse has been input. ?gss; | j Em

Set the number of error pulses in terms of reference unit (the number of input pulses that

is defined using the electronic gear function).

Iftoo large a value is set in this user constant, error may become too small when the mo-
tor runs at a low speed, causing COIN to be output continuously.

COINLV does not affect the final positioning accuracy.



3.7 Forming a Protective Sequence

3.7.4 Using Speed Coincidence Output Signal

SGDA-[][IJ S

VARN

Speed/Torque

1) This section describes how to wire and use contact output signal “speed coincidence out-

put (V-CMP).” This signal is output to indicate that actual motor speed matches a refer-
ence speed. The host controller uses this signal as an interlock.

Photocoupler Output
Per output:
Maximum operation

voltage: 30 VDC
Maximum output

A

current: 50 mADC

110 plower
su
Servopack ‘*"pf2y4 N4
V-OMP_
{ tCON& CON
™
L _,]'i T HON-10] SG-COM
:
:
ov '
Speed Coincidence Output For Speed/Torque
Control Only

Output — V-CMP 1CN-8

For speed/torque control (SGDA-111S) only.

This output signal indicates that actual motor
speed matches the input speed reference during

speed control.

Motor
speed

{om 2] :
VOMPLY i .
X

\ Reference

speed
V-CMP is output within
this range.

Circuit between 1CN-8 and 1CN-10 is Actual motor speed matches the speed
ON . .
status: closed. reference (speed difference is below the
" 1CN-8is at low level. preset value).
OFF Circuit between 1CN-8 and 1CN-10 is Actual motor speed does not match the
status: open. speed reference (speed difference is
’ 1CN-8 is at high level. greater than the preset value).

Preset value: Cn-22 (speed coincidence signal output width)

2) Set the following user constant to specify the output conditions for speed coincidence

signal V-CMP.
VCMPLV Speed Coincidence | Unit: | Setting Factory For
Cn-22 Signal Output Width | r/min | Range: 0 | Setting: Speed/Torque
to 100 10 Control Only
For speed/torque control (SGDA- S). Motor
speed
(G2}

Set the output conditions for speed coincidence

signal V-CMP (1CN-8).

V-CMP signal is output when the difference be-
tween the reference speed and actual motor

speed is not greater than the preset value.

VOMPLY

\ Reference
speed

V-CMPis output

within this range
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3.7.5 Using Running Output Signal
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Example: When preset value is 100 and reference speed is 2000 r/min.

V-CMP is ON (circuit between 1CN-8 and 1CN-10 is closed) when the speed is between
1,900 and 2,100 r/min.

3.7.5 Using Running Output Signal

1) This section describes how to wire and use contact output signal TGON as a running out-
put signal. This signal indicates that a servomotor is currently running.

Photocoupler Output
Per output:

Maximum operation
voltage: 30 VDC
Maximum output
current: 50 mADC

)

Output — TGON 1CN-9  [elliiN

This output signal indicates that the motor is cur-

1/0 power
Servopack fl'ﬂ)pj& ¥
(= 1CN-0 | TGON .
L _f'é { ION- 108 SG-COM
l‘o v :
Running Output (Torque Limit For Speed/Torque
Control and

Position Control

rently running.

It is used as an external interlock.

Motor
speed
[Lin-D0y

?

{(1ON-8 -

+
+
TGON '“;M

ON
status:

Circuit between 1CN-9 and 1CN-10 is
closed.
1CN-9 is at low level.

Motor is running.
(Motor speed is greater than the preset
value.)

OFF
status:

Circuit between 1CN-9 and 1CN-10 is
open.
1CN-9 is at high level.

Motor is stopped.
(Motor speed is below the preset value.)

Preset value: Cn-0B (zero-speed level)

Note This function is changed to another function depending on the setting of bit 4 of

memory switch Cn-01.
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2) To use TGON as a running output signal, set the following memory switch to “0.”

Cn-01 Bit 4 TGON Output Signal Factory For Speed/Torque Control
Selection Setting: 0 and Position Control

This memory switch is used to set output condi-
tions for output signal TGON (1CN-9)

When TGON signal is changed, the following bit data are also
changed:

e Status indication mode bit data
¢ Monitor mode Un-05 bit 4

Memory switch
Cn-01 bit 4

Rotation |__. 0
detection 3\0‘
Torque T
detection 1

Setting Meaning
Uses TGON as a running output signal.
TGON compares motor speed with the value set in Cn-0B (TGONLV).
Motor speed = preset value Closes circuit between 1CN-9 and
0 1CN-10.

Motor speed < preset value

1CN-10.

Opens circuit between 1CN-9 and

Uses TGON as a torque limit output signal.
TGON compares an internal torque (current) reference inside the SGDA

Servopack with the preset value.
Preset Value: Cn-08 (TLMTF)

Cn-09 (TLMTR)

Cn-18 (CLMIF): P-CL inp

ut only

Cn-19 (CLMIR): N-CL input only

Internal torque (current) reference = | Closes the circuit between 1CN-9
preset value and 1CN-10
Internal torque (current) reference < | Opens the circuit between 1CN-9
preset value and 1CN-10

3) Use the following user constant to specify the output conditions for running output signal

TGON.
Setting For
. Factory
] Zero-Speed | Unit: | Range: 1 to N Speed/Torque
Cn-0B | TGONLV Level r/min | Maximum ggttlng. Control and
Speed Position Control

This user constant is used to set the speed level at which the Servopack determines that
the motor is running and then outputs a signal.

The following signals are output when motor speed exceeds the preset value. (The circuit
between 1CN-9 and 1CN-10 is closed when motor speed exceeds the preset value.)

Signals are output when motor speed exceeds the preset value.
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e TGON (1CN-9)

e Status indication mode bit data
® Monitor mode Un-05 bit 4

User Constant Setting:
Memory switch Cn-01 bit4 =0

3.7.6 Handling of Power Loss

.«W

Motor ;
speed

On-0B

Rl IV T TN
T ;

TGON

o I Iy

1) Use the following memory switch to specify whether to clear or hold a servo alarm that
occurred at power loss.

Cn-01 Bit5

Operation to Be Performed at
Recovery from Power Loss

Factory
Setting: 0

For Speed/Torque Control
and Position Control

If the Servopack detects instantaneous voltage

drop in power supply, it outputs alarm A.F3 to pre-

vent a hazardous situation.

Power loss

200 or

100 V

igﬁl‘a’g’e Cn-01bit5=0
Al S T

Select the operation to be performed when volt-
age is recovered after alarm occurrence.

{(1CN-34; } CN-01 bit 5 =1

Setting

Meaning

0

Holds servo alarm even after recovery from power loss.
ALM output remains OFF (circuit between 1CN-34 and 1CN-35 remains open).

Clears servo alarm after recovery from power loss.
ALM output remains ON (circuit between 1CN-34 and 1CN-35 is closed).

2) Ifthis memory switch is setto “1” (to clear servo alarm), power loss is not stored as alarm

traceback data.

Alarm traceback data

The SGDA Servopack stores up to 10 last alarms as alarm data. This alarm data can be
displayed with a Digital Operator. For details, refer to 4.2.1 Operation in Alarm Trace-back

Mode.
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Note Setting Bit 5 of Cn-01 to Clear Servo Alarm:

To change a user constant thatis made valid by turning the Servopack OFF and then ON,
always wait for at least the “power holding time” after the Servopack is turned OFF, then
turn the Servopack ON. Follow the procedure below.

a) Make sure that all indicators (LEDs) on the Digital Operator have gone OFF.

b) Make sure thatthe power and alarm indicators (LEDs) on the front panel of the Servo-
pack have gone OFF.

¢) Then, turn the power ON again.

Reason

When bit 5 of Cn-01 is set to “1” (clearing servo alarm), the Servopack will operate nor-
mally even ifitis turned ON without waiting “power holding time” after being turned OFF.
In this case, however, the inside of the Servopack has not yet been reset (power ON re-
set). Therefore, user constants that have been modified do not become valid if these
constants are made valid by turning the power OFF and then ON. Although the modified
(new) settings appear on the display, the old settings are still valid inside the Servopack.
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3.8.1 Wiring Instructions

3.8 Special Wiring

This section describes special wiring methods including the one for noise control. Always
refer to 3.8.1 Notes on Wiring and 3.8.2 Wiring for Noise Control, and refer to other
sections as necessary.

3.8.1  Wiring Instructions ........... .. i 136
3.8.2 Wiring for Noise Control ............ .. i 138
3.8.3 Using More Than One Servo Drive . ..., 143
3.8.4 UsingRegenerative Units .. .......... ... . i 144
3.8.5 Using an Absolute Encoder ............. it 148
3.8.6 ExtendinganEncoderCable ............ ... 157
3.8.7 Using SGDA Servopack with High Voltage Line ...................... 159
3.8.8 Connector Terminal Layouts ............. .. ... i, 161

3.8.1 Wiring Instructions

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

NOTE Always use the following cables for reference input and encoder wiring.

Maximum
Cable Type Yaskawa Drawing No. Allowable
Length
_For reference Twisted-pair DE9404859 3m (9.8 1)
input cables
Multiconductor 52:8((1)234 (for incremental
For encoder shielded 20 m (65.6 ft.)
twisted-pair cable DP8409123 (for absolute
encoder)

* Trim off the excess portion of the cable to minimize the cable length.

NOTE For a ground wire, use as thick a cable as possible. —

* At least class 3 grounding (ground to 100 Q or —_—
less) is recommended.

* Always use one-line grounding.

* |f the motor is insulated from the machine, ground the motor directly.

NOTE 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 ade-
quate care.
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NOTE Use a noise filter to prevent noise interference. Noise filter
(For details, refer to the following Caution.)

* |[fthe servo is to be used near private houses or
may receive noise interference, install a noise
filter on the input side of the power supply line.
Since this Servopack is designed as an indus-
trial device, it provides no mechanismto prevent
noise interference.

NOTE To prevent malfunction due to noise, take the following actions:

* Position the input reference device and noise filter as close to the Servopack as pos-
sible.

* Always install a surge absorber circuit in the relay, solenoid and magnetic contactor
coils.

* The distance between a power line (such as a power supply line or motor cable) and a
signal line must be at least 30 cm (12 in). Do not put the power and signal lines in the
same duct or bundle them together.

* Do not share the power supply with an electric welder or electrical discharge machine.
When the Servopack is placed near a high-frequency oscillator, install a noise filter on
the input side of the power supply line.

Note a) Since Servopack uses high-speed switching elements, signal lines may re-
ceive noise. To prevent this, always take the above actions.
b) For details of grounding and noise filters, refer to 3.8.2 Wiring for Noise Con-
trol.

NOTE Use amolded-case circuit breaker (MCCB) or fuse to protect the power supply line from high

voltage.

* This Servopack is directly connected to com- mMccB
mercial power supply without a transformer. @W
Always use an MCCB or fuse to protect the ser- e
vo system from accidental high voltage.

* Select an appropriate MCCB or fuse according -
to the Servopack capacity and the number of L
Servopacks to be used as shown below. °Iw_

12
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Note

MCCB or Fuse for Each Power Capacity

Power Power Capacity Per Power Capacity Per
Voltage | Servepack Type Servopack (kVA) MCCB or Fuse (A)
(see note 1) (see note 2)
SGDA-A3A] 0.25
SGDA-A5A] 0.3
SGDA-01A[] 05 S
200V SGDA 02AT] 0.75
SGDA-04A] 1.2 9
SGDA-08A] 2.2 16
SGDA-A3B[] 0.2
SGDA-A5B[] 0.3 5
100V SGDA-01B[] 0.5
SGDA-02B] 0.75 8
SGDA-03BL] 14 15

1) Power capacity at rated load

2) Operating characteristics (25°C): 2 seconds or more for 200%, 0.01 second or more for

700%

3) Afast-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.

3.8.2 Wiring for Noise Control

1) Example of Wiring for Noise Control

a) This Servopack uses high-speed switching elements in the main circuit. It may re-
ceive “switching noise” from these high-speed switching elements if wiring or ground-
ing around the Servopack is not appropriate. To prevent this, always wire and ground
the Servopack correctly.

b) This Servopack has a built-in microprocessor (CPU). To protect the microprocessor
from external noise, install a noise filter in place.
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c) The following is an example of wiring for noise control.

(Casing)y/ (Casing) (Casli)r:g) 3.5 mm?

Wire with a thickness of
3.5 mm2 or more

Noise/filter *
B f ) ) ) B . ) B i B i ] Servomotor
T 3 Lk
100 or SLF SGDA
200 VAC Servopack W
il
il
(Green)
3.5 mmd
o
H (Casing)
!
‘ e Operation relay se-
quence
1 SR AR I
* Signal generation cir-
,,,,,,, . cuit (provided by cus-
M tomer) .
| " ik |
i J ‘ [ .
| S | |
Ty " 35mm?2
I 1 : AVR ‘-—; i or more :
\ I P
1
i i 2 mmd :
L

—

(Casing)
Ground plate

Ground: One-line grounding
(at least class 3 grounding)

* When using a noise filter, always observe the following wiring instructions:
Note a) Foraground wire to be connected to the casing, use a thick wire with a thick-
ness of at least 3.5 mm? (preferably, plain stitch cooper wire).
b) For wires indicated by P{, use twisted-pair cables whenever possible.
2) Correct Grounding

* Always ground the motor frame.

Always connect servomotor frame terminal FG (green) to the Servopack ground termi-
nal. Be sure to ground the ground terminal.

* |f the servomotor is grounded via the machine, a switching noise current will flow from
the Servopack power unit through motor stray capacitance. The above groundingiis re-
quired to prevent the adverse effects of switching noise.

* If the reference input line receives noise, do the following.

Groundthe 0V line (such as SG-V and SG-T) of the reference input line. Ifthe main circuit
wiring for the motor is accommodated in a metal conduit, ground the conduit and its junc-
tion box. For all grounding, always use one-line grounding.
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3) Noise Filter Installation

a) 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 type.

Noise Filter Types

| oo | St [ e
o o | seonsn: T[S
f’g_ o Hp) | SGDA-ASAC

o iiESxHP) SGDA-01AC]
(0.27 HP) SGDA-02AC] (Correct)
(053 Hp) | SGDAD4AC e | SOVAR 10 A
(715.(())1W Hp) | SGDA-08AL] HF220 S(i)rz)g{?/i%rjazs(? A
L(’:é)(\)/‘\‘/ HP) SGDA-A3B[] (Incorrect) LF-205A S(i)rz)g{z%fjass%
o507 Hp) | SCGDA-ASBL %

100V | (09anp) | SGDA-01BC
(2837\/\/ Hp) | SGDA-02BL] L2t S(i)rz)g{?/i%rﬁsg A
e, | soorme: = e,

Note These noisefilters are manufactured by Tokin Corp. and available from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.
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b) Always observe the following installation and wiring instructions. Incorrect use of a
noise filter halves its benefits.

* Separate input lines from output lines.

Do not put the input and output
lines in the same duct or
bundle them together.

Noise
L_t """""" filter

>< Separate these circuits.

* Separate the noise filter ground wire from the output lines.

Do not accommodate the g T

noise filter ground wire, output |

lines and other signal lines in ‘ Noise ;
,,,,,,,,, ) Noise "™

the same duct or bundle them filter e filtor

together. T i

The ground wire

- can be close to é
T« |::> input lines. ¥

80

X O
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» Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter
ground wire to other ground
wires.

i 3
— fitter

Li_ir;l
A

ijI:IZ

Shielded ground
wire

e

0

QX

X

* 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 wires.

; T R T

Noise

— ’!

{ Noise
{ filter :
-] ;

S L

1
: |

Ground
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3.8.3 Using More Than One Servo Drive

Example of Wiring More than One Servo Drive

Power supply

!

A MCGCB

[ ase TPH

Servomotor

Power Power
OFF 9N we
Noise filter .l.Mf‘r..: —""'Hr s
B
i R
. Servopack
A T
e e e e e = - -
Y b
™Me T
[ N
! 1RY 1CN
! 34 ALM -

Servopack

Servopack

i M
Servomotor
1 M
Servomotor
H M

1) Connect the alarm output (ALM) terminals for the three Servopacks in series to enable
alarm detection relay 1RY to operate. This is because ALM is a logical complement out-
put signal, so the output transistor is turned OFF when the system enters an alarm state.

2) Since the Servopack power supply is a capacitor input type, connecting P and N termi-
nals in parallel produces high power capacity as a whole, enhancing regenerative perfor-

mance.
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3.8.4 Using Regenerative Units

3) When connecting P and N terminals in parallel, be sure to turn all the Servopack power
ON simultaneously. Do not turn any Servopack power ON when connecting P and N ter-
minals in parallel.

4) 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 ser-
vos. For details, refer to page 138.

Noise filter

3.8.4 Using Regenerative Units

1) “What is a Regenerative Unit?”

Aregenerative unitis designed to safely consume electric energy that is generated when
the servomotor is rotated by the load.

Servopack Electric energy

Force

Energy
consumption

-

2) “When is a Regenerative Unit Required?”

Generally, a regenerative unit is not required. In the following cases, however, the user
must determine whether a regenerative unit is required or not:

a) When the motor is used to control a vertical axis.

b) When the motor starts and stops frequently.
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c) When load inertia exceeds the allowable load inertia on the motor side.

d) When the motor rotates at a speed higher than the rated speed (3000 r/min).

a) When motor controls a vertical axis. b) When motor accelerates and
decelerates frequently.

W
Servomotor Speed reference
Speed

AVAVANS

| 1] d) When motor rotates at a speed higher
Moves than 3000 r/min.
vertically Y Speed reference
Kl Operating “I‘ o
speed

Rated speed“

{:" } 3000 r/min

c) When load inertia is too high.

Load inertia > Allowable load inertia for servomotor

Servomotor

3) “How can we Determine Whether a Regenerative Unit is Required or Not?”

Using software “regenerative capacity check program” enables the user to easily deter-
mine whether a regenerative unit is required. This software is included as part of Yaska-
wa proprietary software “AC servomotor sizing software,” which is supplied free of
charge. Use this software as necessary.
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3.8.4 Using Regenerative Units cont.

4) Connecting a Regenerative Unit (JUSP-RGO08 type)

The standard connection diagram for a regenerative unit (JUSP-RGO08) is shown below.

Servopack

Servomotor

Single-phase
200-230 VAC or
100-115 VAC

T1C2

Regenerative unit
(JUSP-RGO08)

a) A regenerative unit has the following fault detection functions:

* Detecting disconnection in a regenerative resistor
* Detecting faults in a regenerative transistor
* Detecting overvoltage

b) When one of these fault detection functions operates, the internal alarm relay is actu-
ated. Then, the circuit between output terminals C1 and C2 is opened.

c) Form asequence so that the Servopack power is turned OFF when the alarm relay is
actuated.
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5) Connecting a Regenerative Unit (JUSP-RGO08C type)

Servopack
Servomotor
Single-phase TG
200-230 VAC or T g o R u "—‘—\-.-m-,
100-115 VAC ¥ | W |
» 1 O N | K
| 1 T ,-—&ﬁ/v
| =
| | 5_":“ | = ..m.
| ERy | : - 20N _]:l el
34 N W
EPRTR F--===a e
- ' :|Zt =& Servo alarm
oy ————o——f____ 1
a5
P N
o £

External resistor

Regenerative unit ot T,
(JUSP-RG08C) -

"

e, LG ¥4 =X Shorting jumper (Remove when

CFE ':E" W PYY3 N -
1
| MG 3Ry | L—e— | ¥5 external resistor is used.)
S—0 o= | P« Alarm
| t' J;-},\l
| =
|

Regenerative unit
(JUSP-RG08C)

(]
A

a) A regenerative unit has the following fault detection functions:

* Detecting disconnection in a regenerative resistor
* Detecting faults in a regenerative transistor
* Detecting overvoltage

b) When one of these fault detection functions operates, the internal alarm relay is actu-
ated. Then, the circuit between output terminals C1 and C2 is opened.

c) When an external resistor is used, remove the shorting jumper between Y4 and Y5.
Then, connect the resistor between P/Y3 and Y4.

d) The resistance value of the external resistor should be 50Q min.
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3.8.5 Using an Absolute Encoder

3.8.5 Using an Absolute Encoder

1)

Outline

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 or SGMP Servomotor with absolute encoder. Consequently, automatic opera-
tion can be performed without zero return operation immediately after the power is turned

ON.

SeGMOOOwW1d
(SGMPLIOOWAM)

absol

12-bit absolute encoder

Always detects

=

ute position

2) Standard Connection Diagram for a 12-bit Absolute Encoder Mounted on a Servo-
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motor

¢ Interface Circuit

Host controller Servopack Servomotor
12-bit absolute encoder
+3¥ SEN £
o il sON G 2CH-123
GV B +

Battery‘“;*é AL n Gl b33y BAT:
— T BATe (AF! ficmos ac:u-mI BAT-
erial Line receiver ! i
interface o PAG + 1
circuit b (!!Bmw

Up/
down
counter

Clear

Serial
interface
circuit

Line Receiver Used:
Termination Resistor R: 220 to 470 Q

$ P : Represents twisted pair
wires

SN75175 or MC3486 manufactured by Texas Instruments Inc.

For Speed/Torque Control
(SGDA-JIIS)

For Position Control (SGDA-1[JJP)

Normally, PAO serial data is used. In this
case, PS serial interface is unnecessary.

SEN signal is not used.
Normally, PSO serial data is used. In this
case, PA serial interface is unnecessary.
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SEN signal Electrical Specifications
» The SEN signal must be set at high level af- Host controller Servopack
ter at least three seconds after the poweris | +&vT SEN _1GNSL 00 e,
ol o5
turned ON. ot | Athighlevel
. . 7406 or Approx. TmA ¢7kQ T“ wF
* When the SEN signal is changed from low % equwalergv‘x, rBSEN 1<;N-3[ Yoy

level to high level, +5 V is applied to the ab-
. ST * A PNP transistor is recommended.
solute encoder, and serial data and initial in- « Signal level High levek: Min. 4 V
cremental pulses are transmitted. Low level: Max. 0.7 V
* The motoris notturned ON until these operations are complete, regardless of the servo
ON signal (SV-ON).

3) Memory Switch to Determine Whether to Use Input Signal SEN

g . Use of SEN Input Signal Factory For Speed/Torque Control
Cn-01 Bit 1 Setting: 0 Only
This memory switch is used to determine whether Servopack
to use input signal SEN (1CN-5). N Servomotor
This memory switch is available for absolute en- — S —O

coders only (not for incremental encoders).

Absolute encoder

Setting Meaning
0 Uses SEN signal.
1 Does not use SEN signal.

NOTE If the SEN signal is to be turned OFF, then ON again, it must remain at high level for at
least 1.3 seconds before being turned OFF.

ON: High level OFF ON

w15 ms 14*
| or more

SEN signal OFF

1.3 seconds or more

|

4) Memory Switch to 1 to Select Absolute Encoder

Encoder Type Selection Factory For Speed/Torque Control

Cn-01 Bit E Setting: 0 and Position Control

Sets the encoder type according to the servomotor type to be used.

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

Motor Type Number of Encoder Pulses Per Revolution Preset
Value

SGM-OOO310 . .

SGMP-CIO01310] Incremental encoder: 2048 pulses per revolution 0

SGM-OOOWA . .

SGMP-CICICIWA L] Absolute encoder: 1024 pulses per revolution 1
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Use the following user constant to set the number of pulses for the absolute en-
coder to be used:

PULSNO

Cn-11 Pulses

Number of Encoder

Number of | 2048 Control
Encoder
Pulses

Unit: Setting Factory For Speed/Torque
P/R Range: Setting: Control and Position

Sets the number of encoder pulses according to the servomotor type to be used.

Motor Type Number of Encoder Pulses Per Revolution C;T::t
SGM-OO0O310 . .

SGMP-CICIC13100 Incremental encoder: 2048 pulses per revolution 2048
SGM-OOOW1 . .

SGMP-CIOICIWA ] Absolute encoder: 1024 pulses per revolution 1024

5) Using a Battery

Use the following battery to enable the absolute encoder to store position information
even when the power is turned OFF. Load the battery in the host controller and connect it
to Servopack input terminals BAT and BATO.

Recommended battery:

Lithium battery

Toshiba Battery ER6V C3 Type

3.6 V, 2000 mAH

e Connect the battery securely to prevent contac

resulting from environmental changes or aging.

® Battery voltage is not monitored inside the Servopack.
Provide a battery voltage monitor circuit as necessary.

Minimum voltage: 2.8 V

t faults

6) Setting up Absolute Encoder
a) Set up the absolute encoder in the following cases:

* When starting the machine for the first time

(battery) for more than two days

* When the absolute encoder is not connected to power supply or backup power supply
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b) The setup procedure is as follows:

1 | Turning SGDA Servopack ON Q

» Wire the SGDA Servopack, motor and encoder in 3 Resetting Data
the normal way.

Turn the SGDA Servopack OFF, then disconnect
* Connect the battery and turn the SGDA Servopack the encoder connector.
ON.

Short-circuit encoder connector terminals 13 and
14 for two seconds or more.

14

; i
U L "
2 | Turning the Encoder ON U

For speed/torque control (SGDA-[I[I[JS), set the 4 Turning the Power ON
SEN signal at high level. (For position control
(SGDA-JJCIP), the encoder is already ON.)

¢ Keep the encoder turned ON for at least three min-

Return the wiring to the original state.
Turn the SGDA Servopack ON and set the SEN

utes. signal at high level. (For position control
) ) SGDA-JOCIP, turn the SGDA Servopack ON
¢ |t does not matter even if alarm status arises. only,)
* [f alarm “A.00” arises, repeat the same procedure
from the beginning.
* If no problem has occurred, the setup procedure is
complete.

NOTE Setting up the encoder sets the revolution count inside the encoder to 0.
After setting up the encoder, always reset the machine home position. Operating the ma-
chine without the home position being reset does not only damage the machine but may
also cause an accident resulting in injury or death.

7) Absolute Data Exchange Sequence

The Servopack sends absolute data to the host controller when receiving output from a
12-bit absolute encoder. This data exchange sequence is described below.

Use the following detailed information when designing a host controller.

a) Outline of Absolute Signal Servopack
Th . Fh J,, Frequency | BAD
e 12-bit absolute encoder outputs PAO, g dividing RS
PBO, PCO and PSO as shown on the cret
. Pe PLO
right. vs 1 B
Signal Status Contents
Name
Initial state Serial data
PAO Initial incremental pulse
Normal state Incremental pulse
Initial state Initial incremental pulse
PBO
Normal state Incremental pulse
PCO | Normal state Home position pulse
PSO | Normal state Rotation count serial data
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SGDA-[J[JJ S

VARN

Speed/Torque

152

b) Contents of Absolute Data

Serial Data:

Initial Incremental Pulse:

Indicates how many turns the motor shaft has made from
the reference position (position specified at setup).

Outputs pulses at the same pulse rate as when the motor
shaft rotates from the home position to the current posi-
tion at the maximum speed of 4,900 r/min.

Coordinate data

Value M

Reference position Current position
(setup)
-2 -1 v o +1 Y +2
: i i 1 i : N
i -1 LEE ; +1 ; |2
: ! R - CR !
1 1 1 ? F 1 1
: : -t D e
, : : : Pu , .
1 1] T T

Absolute data Py can be determined using the following formula.

Pe Current value read by encoder

Pe=M x R+Po M Serial data (rotation count data)

Pu=Pe - P Po Number of initial incremental pulses

M=Fe-Fs (Normally, this is a negative value)
Ps Number of initial incremental pulses read at setup
Pwm Current value required for the customer system
R Number of pulses per encoder revolution
(pulse count after dividing, value of Cn-0A)

c) Absolute Data Transmitting Sequence

For speed/torque control (SGDA-1[1[1S).

(3) Set the SEN signal at

high level.
(4) After 100 ms, set the Rotation count Initial incremental
system to serial data serial data pulse
\ . NI X Incremental
reception-waiting-state. Undefined i pulse
. A
Clear the incremental ====i-=+}--~- o ) emental
| /d tor Undefined incremental pulse
pulse up/down counter ----i-- - - pulse eB)
to zero. i He N Rotation count
R . iah b f L_Jrld.ejln?d____{;‘“é gg:i:‘;p: |1 serial data
(5) Receive eight bytes o pitiani s e !
serial data. DS Pk 1R e
10to Approx.
(6) The system enters a 19t Appro

normal incremental op-
eration state approximately 50 ms after the last serial data is received.
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SGDA-[][1J P

TUL

Positions

For position control (SGDA-111P).

A 12-bit absolute encoder outputs PAO, PBO, PCO and PSO as shown below.

Servopack

g Frequenc!
dividing
circuit

Absolute data is read from phase S (PSO) as serial data. It is first output from PAO as
serial data when the Servopack is turned ON. Next, it is output as initial incremental
pulses PAO and PBO (two-phase pulse with 90° phase difference).

Then, output operation becomes the same as normal incremental encoder operation
(two-phase pulse with 90° phase difference).

Rotation count serial data is output from PSO. Absolute data must be processedinthe
following sequence.

ON
fE
Servopack power supply 0——1 .
t ON
OFE
Encoder power supply ..-....-g..j Initial Incremental
t Max. ) incremental pulse

' (Phase A) (Phase A)

________ 1
PR Undefined i a1 e Min
» 8 ems Typ.

50 ms ! 266 ma Max,

d Lo s

Approx.
120t0 300 mg} 23 ms |

| 25 ms Max,

| ; 10 ms Max,

*Encoder power is automatically turned ON
inside the Servopack.

Rotation count
serial data

Use PAO, PBO and PCO as necessary. If PAO and PBO are used, absolute data is
output to PAO and PBO when power is turned ON as shown in the figure above. How-
ever, since encoder power ON timing is not adjusted within the processing circuit pre-
pared by the customer, absolute data cannot be read via PAO or PBO.
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3.8.5 Using an Absolute Encoder cont.

d) Detailed Specifications of Each Signal

* Specifications of PAO Serial Data: PrOr AT or grig g CR

Y

A ‘ >\
The number of revolutions is output in five dig- |

its. G00001010
—
? Data f
issi P Start bi Even parity
Data transmission | Start-stop synchronization tart bit
method (ASYNC) * Data is P+00000 (CR) or P-00000
Baud rate 9600 (CR) when the number of revolu-
i : tions is zero.

Star ot ! o * The maximum number of revolu-
Stop b 1 bi tionsis £99999. If this value is ex-
Parity Even number ceeded, it returns to 0000.

Character code ASCII 7-bit code

Data format 8 characters. As shown on
the right.
* Specifications of PSO Serial Data: Number of Absalute posiion, '
revolutions: “0” to “9”  “0"t0 “9”
. +” or Sy CR
The number of revolutions and the abso- —
" o . or “A”
lute position within one revolution are al- ; -~ -~

ways output in five and four digits, respec- R 1__; R R LS

tively. The transmission cycle is . MR
approximately 40 ms. 550061010

Data

— - - Start bit Even parity
Data transmission | Start-stop synchronization

method (ASYNC) . o
* Absolute position data within one revolu-
Baud rate 9600 tion is a value before frequency dividing.
Start bit 1 bit (4,096 pulses per revolution)
- - ¢ Absolute position data increases during
Stop bit 1 bit forward rotation (standard setting).
Parity Even number (Not valid in reverse rotation mode)

Character code ASCII 7-bit code

Data format 13 characters. As shown on
the right.
¢ Incremental Pulse and Home Position Forward Reverse
Pulse: Phase A rota;non Phase A roteTtlon
Phase B—|_J—1__J—__PhaseB _J_I_I',L‘I_l_l_
Initial incremental pulses which pro- Prse© ——5 Phase C —,

vide absolute data are first divided by

the frequency divider inside the Servo- . N .

pack and then output in the same way . Ngte t_hat phase C is not divided so its pulse
. width is narrower than phase A.

as normal incremental pulses.
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3.8 Special Wiring

 Use the following user constant to set the pulse dividing ratio.

PGRAT Unit: P/R | Setting Range: | Factory For Speed/Torque
Cn-0A Dividing Ratio 16 to Number | Setting: Control and
Setting of Encoder 2048 Position Control
Pulses
Set the number of output pulses for PG output Output terminals:
Servopack f'AO (1CN-20)
signals (PAO, *PAO, PBO and *PBO). Servomotor Po0 (onay)
encoder *PBO (1CN-23)

Phase A Fre- Phase A
PG Jond ¥ quency] ety
Phase B _divider Phase B Output

Pulses from motor encoder (PG) are divided
by the preset number of pulses before being
output.

The number of output pulses per revolution is Setting example:

Preset value: 16

set in this user constant. Set this value accord- AL L L L U L LT LT LU
ing to the reference unit of the machine or con- PSS UL L L L T

[ il
troller to be used. 1 revolution

The setting range varies according to the en-

coder used.
Number of Encoder Pulses Per .
Motor Type Revolution Setting Range
Incremental encoder: 2048 pulses
SGM-O0OO310 per revolution 16 to 2048
SGM-CITICWALT Absolute encoder: 1024 pulses per 16 to 1024

revolution
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3.8.5 Using an Absolute Encoder cont.
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8) Alarm Display

When a 12-bit absolute encoder is used, the following alarms are detected and dis-

played.

List of Alarms

Digital

Backup Alarm

detected. (This alarm
helps maintain reliability of
rotation count data.)

BEE

ALMS81.

Alarm Type Meaning Operator PAOD;EriaI PSODaStgrlal
Display
Indicates that backup
voltage drop was ALARMOA

BACK

Indicates that backup
voltage drop was

Alarm

/

: ALARMOD

detected. (This alarm
Battery Alarm | \y2rns of battery L1 IAlal3) | Aumes. BATT

replacement and

disconnection.)

Indicates that an error ALARMOB
Checksum : i =

was detected in memory r_'a’ ALMS82. .GD CHEC
Error data check.

Indicates that the motor

was running at a speed ALARMOP
Overspeed exceeding 400 r/min when ..E] ALMSS. .@ OVER

the encoder was turned

ON.

Indicates that an error . ALARMOH
Absolute Error | was detected in sensor Bigius | ALM8S4. GD ABSO

check inside the encoder. ...
Backup/Battery ALARMOE
Combination IIEEEB ALM81.

BACK
(BATT)

The SEN signal can be used to output alarm information from PAO and PSO as se-
rial data. (This function is not available if the Servopack is turned OFF by the exter-
nal circuit when an alarm occurs.)

SEN Signal “H” Errorvdetection “H” L “H» v
Digital A ™ | 8]8 n .l@ga
Spe'iator or Tk Absolute encoder alarm Absolute encoder alarm

ISplay (Details unknown) (Alarm type identified)
PAO Serial UL ALARMO* ALM8x*.

ALmgo. (CR)

Dat

aa Incremental pulse

; PEOC0O00, | H4+-0O0O0000 ALARMO=*
PSO Serial ) ' '
fined) (Undefined)
Data G EEERIG | It i e
and so on
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9) Absolute Encoder Home Position Error Detection

Cn-02 Bit 1 Absolute Encoder Home Factory For Speed/Torque Control
Position Error Detection Setting: 0 and Position Control

This memory switch is used to specify whether to use home position error detection
(alarm A.80) when an absolute encoder is used.

Setting Meaning
0 Detects a home position error.
1 Does not detect a home position error.

Normally, set this memory switch to “0.”

This memory switch has no significance when an incremental encoder is used.

3.8.6 Extending an Encoder Cable

1) 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.).

a) 3-meter (19.8 ft.) Cable with Connectors:

¢ For incremental encoder: DP9320089-1
* For absolute encoder: DP9320088-1

Home position error detection

This function detects an encoder count error resulting from noise. It checks the number of

pulses per motor revolution, and outputs a home position error alarm if that number is incor-
rect.

Ifthe absolute encoder detects an error, it inverts phase C and notifies the Servopack of the
error. In this case, this “home position error detection” function also works.
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3.8.6 Extending an Encoder Cable cont.

b) 50-meter (164 ft.) Extension Cable:

¢ For both incremental and absolute encoders: DP8409179

N7

Cut this cable 30 cm (0.98 ft.) or less from each end.

Be sure to connect
each wire correctly
(see the following
table).

Maximum 50 m (164 ft.)
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3.8 Special Wiring

2) Connect cables of the same color to each other as shown in the table below. Note that
wiring for incremental and absolute encoders is different.

Si I Color and Wire Size of Color and Wire Size of
ngr?\ae Cable with Connectors | 50-meter Extension
Cable (DP8409179)

PG5V Red AWG22 |Red AWG16
PGOV Black AWG22 | Black AWG16
FG Green/Yellow  AWG22 |Green/Yellow AWG16
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 Violet AWG26 | Purple AWG26
*PS White/Green AWG26 | White/Green AWG26 Only the absolute
RESET | White/Gray AWG26 | White/Gray AWG26 ggﬁgig{e%an be
BAT Orange AWG26 | Orange AWG26 '
BATO White/Orange  AWG26 | White/Orange AWG26

3.8.7 Using SGDA Servopack with High Voltage Line

1) SGDA Servopacks are divided into single-phase 200 V and single-phase 100 V types
according to supply voltage.

If, however, three-phase 400 VAC class (400 V, 440 V) power supply must be used, pre-
pare the following power transformer (for single-phase).

<Primary side> <Secondary side>
1) 400 or 440 VAC — 200 VAC
2) 400 or 440 VAC — 100 VAC
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3.8.7 Using SGDA Servopack with High Voltage Line cont.

2) Select appropriate power transformer capacity according to the following table.

Supply s Power Supply Capacity Per
Voltage | Servepack Type SGDA Servopack (kVA)
(see note)
SGDA-A3A[] 0.25
SGDA-A5AL] 0.3
SGDA-01A[] 05
200V SGDA-02A] 0.75
SGDA-04A] 1.2
SGDA-08A[] 20
SGDA-A3B[] 0.2
SGDA-A5B[] 0.3
100V | SGDA-01B[] 0.5
SGDA-02B[] 0.75
SGDA-03B[] 1.4

Note At rated load.

3) When 400-V-class supply voltage is used, power must be turned ON and OFF on the pri-
mary side of the power transformer.

Power transformer Servopack

Three-phase b4
400 or 440 VAC
or . 200 or 100 VAC i"’g'
u kL

s 3 - - 1
L_’“QR !
e M ]

!
MG ‘ @
"/— -~ ]
Magnetic contactor for
power ON/OFF
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3.8 Special Wiring

3.8.8 Connector Terminal Layouts

This section describes connector terminal layouts for Servopacks, Servomotors and Digital

Operators.
1) Servopack Connectors for Speed/Torque Control
sepaA0o0s| P P peed/Torq
yARN 1CN Terminal Layout
Speed/Torque 1 T-REF Torque refer- 19 |sa PG output sig-
B ence input nal OV
2 sSG Torque refer- 20 PAO PG output
ence input 0 V phase A
3 V-_REF Speed refer- 21 PG output
B ence input *PAO phase A
Speed refer- PG output
4 sG ence input 0 V SEN signal in- 22 PBO phase B
put (for abso- PG output
SEN signal in- 5 SEN Iutle encoder 23 *PBO | phase B
6 0SEN put (for abso- only) 24 PCO PG output
lute encoder phase C
ony) Brake interlock PG output
7 BK # 25 | *pco
signal output PG output phase C
Speed coinci- phase S (for
8 V-CMP | gence output 28 PSO absolute en-
) coder only) PG output
TGON TGON signal 27 phase S (for
° TGON output *PSO absolute en-
BK/N-CMP/ Battery (+) (for coder only)
10 | SG-COM | TGON com- 28 BAT absolute en-
mon 0V Forward exter- coder only) Battery (-) (for
1 P-CL nal torque limit 29 BATO absolute en-
ON input coder only)
Reverse exter-
12 N-CC nal torque limit 30 ALO1
ON in;ut Alarm code Alarm code
43 | +24V | External power output (open a1 | Aoz | output (open
IN supply input goltl)ector out- collector out-
u
put)
14 S-ON Servo ON input 32 | ALO3
Alarm code
15 | P-CON | P control input 33 | SG-AL | output com-
16 p.oT | Forward rota- 34 | auv | Servoalarm mon 0V
tion prohibited Reverse rota: output Servo alarm
Vi - Vi
- 17 N-OT tion prohibited 35 | ALM-SG output
18 | ALMRST ;\Lﬂlrm reset in- 36 | FG | Frame ground
e Servopack Side Connector type: 10236-52A2JL (manufactured by 3M)
e Cable Side Connector type: 10136-3000VE (manufactured by 3M)
Connector case type: 10336-52A0-008 (manufactured by 3M)
2CN Terminal Layout
1 PGOV 1
~ Battery (+) (for
2 | Peov PG powersup- PG powersup- | 15 | BaT+ | absolute en-
ply ply coder only) Battery (-) (for
3 PGOV 13 BAT - absolute en-
i coder only)
4 | Pesv 14 | Pc ;’hea npt
PG power sup- PG power sup- * PG input
ply +5V 5 PGSV ply +5V ] 15 PC phase C
6 PG5V 16 PA PG input
phase A
Rotation direc- PG input
PG input 7 DIR tion input 17 *PA phase A
phase S (for PG input
8 Ps absolute en- PG input 18 PB phase B
coder only) phase S (for PG input
° *PS absolute en- 19 *PB phase B
coder only)
10 20 FG Frame ground

e Servopack Side Connector type: 10220-52A2JL (manufactured by 3M)
e Cable Side Connector type: 10120-3000VE (manufactured by 3M)
Connector case type: 10320-52A0-008 (manufactured by 3M)

161



APPLICATIONS OF Z=-SERIES PRODUCTS

3.8.8 Connector Terminal Layouts cont.

SGDA-[][1J P

TUL

Positions

162

2) Servopack Connectors for Position Control

1CN Terminal Layout

Reference PG output sig-
1 PULS pulse input 19 SG nal 0V
Reference PG output
2| *PULS | puise input 20 | PAO | pnase A
3 SIGN Reference 21 PG output
ot sign input oG *PAO | phase A
eference output
4 *SIGN signal input E 22 PBO phase B PG
rror counter output
5 CLR clear input 28 | *PBO | phaseB
Error count- PG output
6 *CLR | erclear 24 | pco outpu
input Brake int phase C
rake inter-
f PG output
7 BK I(;)&l;j{gnal 25 *PCO phase g
Positioning PhG outSput
8 COIN complete 26 PSO phase
signal output (for absolute
encoder only) PG outsput
TGON signal phase
S — 9 GON output 27 *PSO (for absolute
: CNcco/m» Battery (+) encoder only)
10 | SG-COM | o 28 BAT (for absolute
oV encoder only)
Forward ex- Battery (-)
1 P-CL ternal torque 29 BATO (for absolute
Reverse ex- limit ON input encoder only)
ternal torque
121 NCL | jimitoN S0 | ALOT 1 Atarm code
. Alarm code
input External pow- output (open output (open
13 | +24VIN | er supply collector out- | 31 | ALO2 put (op
; collector out-
Servo ON e put pub
ervo
14 S-ON input 32 | ALO3
Alarm code
15 P-CON P control input 33 SG-AL output com-
Forward mon 0V
16 | P-oT | rotation pro- 34 | AWM g:ggta'arm
hibited input Reverse rota- Servo alarm
17 N-OT tion prohibited 35 | ALM-SG output
18 | ALMRST ﬁ';;’t" reset 36 | FG | Frame ground
e Servopack Side Connector type:10236-52A2JL (manufactured by 3M)
e Cable Side Connector type:10136-3000VE (manufactured by 3M)
Connector case type:10336-52A0-008 (manufactured by 3M)
2CN Terminal Layout
1 PGOV 1
PG power
Battery (+)
2 | Poov [ PGpower supply 0V 12 | BAT+ | (for absolute
supply encoder only) Battery (-)
3 PGOV 13 BAT - (for absolute
. encoder only)
4 | Pesv 14 | pc [PGinput
PG power PG power phase C PG input
supply +5 V 5 PGSV supply +5 V ] 15 *PC phase C
6 | Pesv 16 | pa | PGinput
phase A
Rotation PG input
PG input 7 PIR | direction input 7 *A | phasea
phase S .
8 PS (for absolute 18 PB PG input
encoder PG input phase B
onl phase S PG input
Y 9 *PS (for absolute 19 *PB phase B
encoder only)
10 20 FG Frame ground

e Servopack Side Connector type:10220-52A2JL (manufactured by 3M)

e Cable Side

Connector type:10120-3000VE (manufactured by 3M)

Connector case type:10320-52A0-008 (manufactured by 3M)
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3) Connectors for Incremental Encoder

1| Channel A output Blue
2| Channel A output Blue/Black
3| Channel B output Yellow
4| Channel B output Yellow/Black
5| Channel C output Green
6. Channel T output Green/Black
7| 0V (power supply) Gray
8| +5V (power supply) Red
9| Frame ground (FG) Orange
Eleg Items to be Prepared by Customer
é%% o L ey
& 170365-1 (Ioose type)

[BCOH oo

LS - - e A

-
0
=

7

|00 B

[

ZON B

=]

412 mm?
20N
H Blue JJ-\ 15
e (= TE R =gt
o el .OW +
EOM ] lxemlmm..&?;mﬁm,_@ég
oiGreen 4 %3 Lo td
otk Green i 34 o 25
T der et o3 1
e [ RS
dmmt ¢ TE[02
O3mm - ek
Green/Yellow [ e )
o 1‘: —pe

Items to be Prepared by Customer

Case:

10320-52A0-008

(manufactured by 3M)

Connector:
10120-3000VE

(manufactured by 3M)
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3.8.8 Connector Terminal Layouts cont.
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4) Connectors for Absolute Encoder

Do not use this termi-
nal. (It is used to dis-

charge electricity from
capacitor before ship-

ment.) \

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
7| 0V (power supply) Black 8
8| +5 V (power supply) Red 3
9 | Frame ground (FG) Green/Yellow ] D
10| Channel S output Purple £
— s
11| Channel S output White/Purple R
12| (Capacitor reset) (Gray) T
13| Reset White/Gray ?
M
14| 0V (battery) White/Orange T ey
15 3.6 V (battery) Orange v E
Items to be Prepared by Customer Y
Cap: 172163-1 E e
Socket: 170361-1 (chain type) or
170365-1 (loose type)
e ;
212 mm?
2

pif GresnBlie

0.3 mm?

Items to be Prepared by Customer
Case:

10320-52A0-008

(manufactured by 3M)

Connector:

10120-3000VE

(manufactured by 3M)
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5) Connectors and Terminals for Standard-type Motor without Brake

o
o
1 Phase U Red
2 | PhaseV White U Eﬁ
3 | Phase W Blue [w-a;
e T T e
4 | Frame ground (FG) Green ELEL

Jpds
@mm;_—r_.ﬁ :

Cap:  172159-1
Socket: 170362-1 or
170366-1

[ —"1]

mE < WX B o om
Bl
ts]
-

(0o

M4 crimp terminal

Items to be Prepared by Customer
Round crimp terminal R1.25-4TOR
(manufactured by AMP.)

6) Connectors and Terminals for Motor with Brake

1 Phase U Red
2 | PhaseV White
3 | Phase W Blue
4 | Frame ground (FG) Green
5 | Brake terminal Black
6 | Brake terminal Black

[ —

Cap:
Socket: 170362-1 or
170366-1

172160-1

| T—
HCOH oo

5
z

!M!

g
2
2

;i)

M4 crimp terminal

Items to be Prepared by Customer
Round crimp terminal R1.25-4TOR (manufactured
by AMP.)

(DC side) .
Red . AC input
L@ co-fd é’ﬁ

Black

> -

Brake power supply (manufactured by
Yaskawa Controls Co., Ltd.)

* 100 VAC input: 90 VDC (LPDE-1HO01)
* 200 VAC input: 90 VDC (LPSE-2H01)

165




APPLICATIONS OF Z=-SERIES PRODUCTS

3.8.8 Connector Terminal Layouts cont.
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7) Connectors for Digital Operator

« JUSP-OP02A-1 (Hand-held Type)

™~

G

g8

. DIGITAL
SERYOPACK OPERATOR

e JUSP-OPO03A (Mount Type)

-~

SERVOPACHK

UpP MODE/SET

® U

C

POy

SSP.OPU2A
ALARM Fits directly into
SET “OPERATOR” on the
Servopack.
JOG ALY
DINE
¥ YASKAWA
\k oy
.. | 7 @
L I |
S g
O
17JE-23090-02 =
g = (manufactured by Daiichi T Flat cable
ER E:E? = Denshi Kogyo KK.) | (accessory)
? U _‘u/gl!__nm
o - - . o -
g L2 \ Pin| Signal| Signal Circuit Name Signal
TeN -~ No.| Name Direction
OIL: g\i \ 1 TXD Transmit data (non-inversion side) | P +— S
Ol : ; 2 | «TXD | Transmit data (inversion side) P+—S
sy H
e U 3 | RXD | Receive data (non-inversion side) |P —+ S
@) N S| 4 *RXD | Receive data (inversion side) P—+S
Golu | 20N 5 | OPH #
_(_X): v ~ 6 *RXD | Shorting pins 6 and 7 produces a terminal
oo w D 7 | RT resistance of 220 Q between RXD and *RXD.
ie 1= 8 | 5vPP #
9 GND | Signal ground 0 V




USING THE DIGITAL OPERATOR

This chapter describes the basic operation of the digital operator and the con-
venient features it offers.

All constant settings and motor operations are possible by simple, conve-
nient, operation.

Operate the digital operator as you read through this chapter.

4.1 BasicOperations ..........cc000veveeee... 168

4.1.1 Connecting the Digital Operator . ............. ... ... .... 168
4.1.2 Resetting Servo Alarms . ..........c. i 169
4.1.3 Basic Functions and Mode Selection .................... 170
4.1.4 Operation in Status Display Mode ...................... 171
4.1.5 Operation in User Constant Setting Mode ................ 174
4.1.6 Operation in Monitor Mode ........................... 179

4.2 Using the Functions ....................... 183

4.2.1 Operation in Alarm Trace-back Mode ................... 183
4.2.2 Operation Using the Digital Operator ... ................. 186
423 AWOtUNING . ..ottt e 189
4.2.4 Reference Offset Automatic Adjustment ................. 196
4.2.5 Speed Reference Offset Manual Adjustment Mode ......... 199
4.2.6 Clearing Alarm Trace-back Data ....................... 202
4.2.7 Checking Motor Type . ......ccvviiiiiiiiiinnenn.. 203
4.2.8 Checking Software Version ................. ... ... .... 204
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USING THE DIGITAL OPERATOR
4.1.1 Connecting the Digital Operator

4.1 Basic Operations

l This section describes the basic operations using the Digital Operator.

4.1.1  Connecting the Digital Operator ............ ..., 168
4.1.2 ResettingServo Alarms . ... .. 169
4.1.3 Basic Functions and Mode Selection .............. ... ... 170
4.1.4 Operation in Status Display Mode ... ......... ... .. it 171
4.1.5 Operation in User Constant SettingMode ........................... 174
4.1.6 Operationin MonitorMode . ...........o i 179

4.1.1 Connecting the Digital Operator

The Digital Operator is available as two types: JUSP-OP02A-1 (Hand-held Type) and JUSP-
OPO3A (Mount Type).
Each type is connected to the Servopack as shown below.

JUSP-OP02A-1 (Hand-held Type) JUSP-OPO3A (Mount Type)
N SERVOPA )
© =
r( '\\

CEEER

SERVOPACK  opiAdTON
" SUSP-OPOZA CPILA

AL AL DERE

‘ RESET ’ SET

@)
KME) -

¥ vasxawa

Attach directly to
the Servopack

Connect using the 1 m
E cable supplied.

E- N
SGD_Aoml IE'
200V ™~

Servopack

* The Digital Operator connector can be connected or disconnected while the Servopack
power is ON.
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4.1 Basic Operations

4.1.2 Resetting Servo Alarms

Servo alarms can be reset using the Digital Operator. (Servo alarms can also be reset by the
1CN-18, ALMRST input signal. Refer to 3.7.1 for details.)

Type: JUSP-OP02A-1 Type: JUSP-OP03A
Press
UpP DOWN
ALARM Alarm Reset
Press
; simultaneously Alarm Reset

NOTE After an alarm occurs, remove the cause of the alarm before resetting it. Refer to Section
6.2 Troubleshooting to determine and remedy the cause of an alarm.
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USING THE DIGITAL OPERATOR

4.1.3 Basic Functions and Mode Selection

4.1.3 Basic Functions and Mode Selection

Digital Operator operation allows status display, user constant setting, operating reference,
and auto-tuning operations.

Basic Mode Selection
The four basic modes are listed below. Each time the mode key is pressed, the next mode in
the sequence is selected.

JUSP-OP02A-1 JUSP-OPO3A
Press the Press the
MODE/SET
—RSh
SET

key to switch the mode. key to switch the mode.

2L
/” Status Display T\

Mode — Sub-section 4.1.4

CLI bb)

\ Displays the Servopack status as bit
data and codes. j

[Setting Mode — Sub-section 4.1.5

K Sets the user constants to select and / Special Modes

set all Servopack functions.

These modes are selected by setting

[ (a i}
a value for user constant Cr-00

ﬁnonitor Mode — Sub-section 4.1 a

- Cn-00
[ M
@HH @ Setting ode

Displays the speed references to the Servopack, P
the actual speed, and internal status. wutuY Operation mode from Digital
Operator — Sub-section 4.2.2
Glarm Trace-back \ 00-0 1 | Reference offset automatic
Mode — Sub-section 4.2.1 adjustment mode —

Sub-section 4.2.4

HREEE
L 1:‘ 00-0¢2 | Clear alarm trace-back

Displays a log of previous alarms. data — Sub-section 4.2.6

oo-03 Speed reference offset
manual adjustment mode —
Sub-section 4.2.5

00-04 | Motor-type check mode —
Sub-section 4.2.7

. Auto-tuning mode —
00-05 Sub-section 4.2.3

" Software-version check
00-06 mode — Sub-section 4.2.8
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4.1 Basic Operations

4.1.4 Operation in Status Display Mode

The status display mode displays the Servopack status as bit data and codes.

* Selecting Status Display Mode

MO 7
or ﬁE to select the status
display mode.

XL i .z
E..@ The status display mode is selected when the
Status Display power supply is turned ON.

Mode
Keys to the status display are shown below. Note that the display differs between the speed/
torque control (SGDA -[JJJS) and position control (SGDA -[JJJP) types.

For Speed/Torque Control (SGDA -[1[][]S)

SGDA-0JS
L\ I
Bit Data Code
Speed/Torque A .
Speed Coincidence y i i}
/'-\ i
= N\ J
hY see next page
\ | TGON or Torque Limit Detected |
see below

7
| Torque Reference Input |

| Speed Reference Input |

Status

Code
. Base block
! '] Servo OFF (motor power OFF)

Run
Servo ON (motor power ON)

Forward Rotation Prohibited (P-OT)
1CN-16 (P-OT) OFF. See Cn-01 Bit 2 (page 57).

Reverse Rotation Prohibited (N-OT)
1CN-17 (N-OT) OFF. See Cn-01 Bit 3 (page 57).

Alarm Status
Displays the alarm number. See the table of alarms on page 185
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USING THE DIGITAL OPERATOR

4.1.4 Operation in Status Display Mode cont.
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Bit Data Description
Power ON Lit when Servopack power ON. Not lit when Servopack
power OFF.
Base Block Lit for base block. Not lit at servo ON.

Speed Coincidence

Lit if motor speed reaches speed reference. Otherwise,
not lit.

TGON or Torque Limit Detected
(selected by Cn-01 Bit 4)

Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 r/min is factory setting)

Lit if Servopack internal torque reference exceeds preset
value.

Not lit if Servopack internal torque reference is below
preset value.

Preset value: Set in Cn-08, -09 (max. torque is standard
setting)

Cn-18 is preset value during 1CN-11 (P-CL ) input.
Cn-19 is preset value during 1CN-12 (N-CL ) input.

Not lit during torque control.

Speed Reference Input

Lit if input speed reference exceeds preset value.
Not lit if input speed reference is below preset value.
Specified value: Set in Cn-0B (20 r/min is factory setting)

Torque Reference Input

Lit if input torque reference exceeds preset value.

Not lit if input torque reference is below preset value.
Preset value: Set in Cn-0B (10% rated torque is standard
setting)




4.1 Basic Operations

SGDA-( I[P For Position Control (SGDA -[][][IP)
UL |
Positions Bit Data Code A
Positioning Complete ‘ L

&""'"""""’\ a3
Base Block %r\ b b]
Power ON I" N
TGON or Torque see next page
Reference Limit Detected
Pulse Input

see below

Code Status

' Base block
] l_l] Servo OFF

Servo ON

J Run

Forward Rotation Prohibited
I _J 1CN-16 (P-OT) OFF. See Cn-01 Bit 2 (page 57).

Reverse Rotation Prohibited
J 1CN-17 (N-OT) OFF. See Cn-01 Bit 3 (page 57).

Alarm Status
Displays the alarm number. See the table of alarms on page 185.

D
[
1Z7
\ =/

D
120
[
e/
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4.1.5 Operation in User Constant Setting Mode

Bit Data Description
Power ON Lit when Servopack power ON. Not lit when Servopack
power OFF.
Base Block Lit for base block. Not lit at servo ON.
Positioning Complete Lit if error between position reference and actual motor

position is below preset value.

Not lit if error between position reference and actual
motor position exceeds preset value.

Preset value: Set in Cn-1B (1 pulse is standard setting)

TGON or Torque Limit Detected | Lit if motor speed exceeds preset value.
(selected by Cn-01 Bit 4) Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 r/min is standard setting)

Lit if Servopack internal torque reference exceeds preset
value.

Not lit if Servopack internal torque reference is below
preset value.

Preset value: Set in Cn-08, -09 (max. torque is standard
setting)

The smaller of Cn-08 and Cn-18 is preset value during
1CN-11 (P-CL) input.

The smaller of Cn-09 and Cn-19 is preset value during
1CN-12 (N-CL) input.

Not lit during torque control.

Reference Pulse Input Lit if reference pulse is input.
Not lit if no reference pulse is input.

4.1.5 Operation in User Constant Setting Mode

1) Two types of user constant are used

a) Constant Settings (Cn-03 to Cn-23)
b) Memory Switches (Cn-01, Cn-02)

The setting method is different for each type.

The Servopack offers a large number of functions, which are selected and adjusted by
the user constant settings.

The constant settings (Cn-03 to Cn-23) allow setting of a constant within a fixed range.
The memory switches (Cn-01, Cn-02) allow the required functions to be selected.
Refer to Appendix D List of User Constant Settings.
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4.1 Basic Operations

2) Using the Setting Mode for Constant Settings (Cnh-03 to Cn-23)

The constant settings (Cn-03 to Cn-23) allow setting of a constant. Check the permitted
range of the constant in Appendix D List of User Constant Settings, before changing the
data. The example below shows how to change user setting Cn-15 from 100 to 85.

For JUSP-OP02A-1

1) Press % to select the user constant
setting mode.

JUSP-OP02A-1

2) Select the user constant number to set.

Press the and keys to select the
digit.

Press the and keys to change the
value.

3) Press to display the current data for
the user constant selected at step 2.

4) Set the required data.

Press the and keys to select the
digit.

Press the and keys to change the
value.

5) Press to store the data.

(oama) .
6) Press once more to display the user
constant number again.

7) Repeat steps 2 to 6 as often as required.

GHER ooe® EThR
\-CHED~

e

ra i id

LD 5
F kY

The selected

{?z l digit flashes.

%@8

User Constant  [rgss)
Data

Number

Clal-149) 7o QLS

o s
The selected

W T@ l@ digit flashes.

! rd
dota flashes.

User Constant @
Number Data

Clol-[ 18] +° Elulalels
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4.1.5 Operation in User Constant Setting Mode cont.
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For JUSP-OPO3A

MODE/SET

1) Press D to select the user constant

setting mode.

DOWN

uP
2) Press the and keys to select the

user constant number to set.

DATA

3) Press D to display the current data for
the user constant selected at step 2.

DOWN

uUpP
4) Pressthe and keysto changethe

data to the required value.

DATA

5) Press D to store the data.

DATA

6) Press D once more to display the user

constant number again.

7) Repeat steps 2 to 6 as often as required.

MODE/SET R
Mode 42

User Constant Number

Clol-15) 7o Elllels

HATE [

EEEER
G i)
LEEE SILEEE

SEEED

Value changes rapidly
when key held down

by 1
The stored data flashes.
H i

User Constant
Numberaa ENTER) Data

Clnl-[ 5] #o

* Refer to Appendix D List of User Constant Settings
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3) Using the Setting Mode for Memory Switches (Cnh-01, Cn-02)

Turn the bits of the memory switches ON and OFF to select the functions required.
The example below shows how to turn ON Bit 4 of memory switch Cn-01.

For JUSP-OP02A-1

1) Press to select the user constant
setting mode.

JUSP-OP02A-1
2) Select the user constant number to set.

Press the and keys to select the
digit.
Press the and keys to change the

value.

3) Press to display the current data for
the memory switch selected at step 2.

4) Press the and keys to select the

bit number to set.

5) Press the and u keys to set the
memory switch data ON or OFF for the bit
number.

6) Repeat steps 4 and 5 as often as required.

7) Press to store the data.

R
el Seting ] T iy
.\( |1'“| " !]LJ"/

s

Fity

The selected

I digit flashes.
T@l@
&

Bit
Memory Number
Swnch Data to Set

User Constant
Number
!"'i
]

Clol-lo] ) o

Bit Number to Set .

| phzg 1=
Elﬁmbe'r/,(zj??gl _C H ‘1)

\9989?531 .

Press either key.

:
.-

=

or

The stored data
3 flashes.

Turning Bits ON and OFF

Memory switches use bits, not numbers, to select
functions.

Sixteen bits are available (1to 9 and Ato E). Select
the required functions by turning the appropriate bit
ON (function ON) or OFF (function OFF).

LG ABE 420
::‘,::_:_:_:i“!
IR SEER AT O O I |
FO8e TS5

:= OFF
I=0ON
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4.1.5 Operation in User Constant Setting Mode cont.

[ oara | .
8) Press once more to display the user ~ User Constant {mm}  Memory
Number Switch Data

constant number again. QEB U @QE@

* Refer to Appendix D List of User Constant Settings.

For JUSP-OPO3A

MODE/SET
1) Press D to select the user constant SET

. £ coting
setting mode. Ll 00 M%dlgg ELlbS

NN ET

DOWN

2) Press the and keys to select the

user constant number to set.

MODE/SET

. M Number
3) Press | | to display the current data User Constant Switon Data. 10 Set

for the memory switch selected at step 2. 'l"a Gmmi 0
"

up DOWN Bit N ber to Set

4) Pressthe @ and keys to select the " Rumber o‘__g_l
bit number to set. Bit < Py x
Number [tc "‘a

TNEDB8TE31 )

2

MODE/SET
5) Press D to set the memory switch OFF Wﬁr
data ON or OFF for the bit number. f § —— ’

6) Repeat steps 4 and 5 as often as required.

DATA

7) Pr to store the data. T T
) essD 0 store the data \;:f The stored data

- \

VA

flashes.

DATA
. User Constant DAIA  Memor
8) Press D once more to display the user  yumber é Switch%ata

constant number again. 'B P QEEE

* Refer to Appendix D List of User Constant Settings
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4.1 Basic Operations

4.1.6 Operation in Monitor Mode

1) The monitor mode allows the reference values input into the Servopack, I/0 signal status,
and Servopack internal status to be monitored.
The monitor mode can be set during motor operation.

2) Using the Monitor Mode

The example below shows how to display 1500, the contents of monitor number Un-00.

For JUSP-OP02A-1

DSPL

1) Press | s | to select the monitor mode

‘=n eleasa ™
— GERER) yonter Elal-loB

JUSP-OP02A-1 N
2) Press the and keys to select the
monitor number to display.

3) Press % to display the data for the mon- l,\\llloniéor
. umbper
itor number selected at step 2.

Data

ln|-15]5) 7™ BLISIGE)

("ama ] , .
4) Press once more to display the moni- Monitor Data
tor number again. Number

™l 1Y
ln[-1513 +°™ ELslelE)

For JUSP-OPO3A

MODE/SET ey //" b \\
1) Press G to select the monitor mode. TESEE Monitor ¢T3
e Mode = :

\-G-ED

DOWN

uP
2) Press the and keys to select the

monitor number to display.

DATA .
3) Press G to display the data for the moni- k,"jrﬂﬁ,‘;fr
tor number selected at step 2.

[} VA
REEE

;18

)

DATA

Monitor Dat
4) Press | | once more to display the moni- Number aa

tor number again. L= 1510 CLision
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4.1.6 Operation in Monitor Mode cont.

3) Keysto Monitor Mode Display are shown below. Note that the display differs between the
speed/torque control (SGDA -CJ[JJS) and position control (SGDA -[1JCIP) types.

For Speed/Torque Control (SGDA -[1[][]S)

SGDA-CIS
VAR Monitor Monitor Display
Speed/Torque Number
T Actual motor speed
UnT oo
Units: r/min.
U~ Input speed reference
Units: r/min. Internal Status
e Internal torque reference  Units: % Bit Display
un-uc
(with respect to rated torque) @?? @@ @@ @@ @(P
Ha-03 Number of pulses from motor
Untud U-phase edge \:L E E E E
Units: pulses Lo rurer
T Electrical angle ®g® @é©é@@b
n-oY
Units: deg ’
i Internal status bit display —1—
bn-05 see below
Bit # Description Related 1/O Signal, User Constant
1 | Servo alarm 1CN-34(ALM)
2 | Dynamic brake ON
3 | Reverse rotation mode Cn-02 Bit 0, 2CN-7(DIR)
4 | During motor rotation or torque limit 1CN-9 (TG-ON), status display mode
5 | Speed coincidence 1CN-8 (V-CMP), status display mode
6 | Mode switch ON
7 | During forward Or contact input 1CN-11 (P-CL)
current limit speed control
8 | During reverse 1CN-12 (N-CL)
current limit
9 | Motor power ON
10 | A-phase 2CN-16(PA), 2CN-17(%PA)
11 | B-phase 2CN-18(PB), 2CN-19(xPB)
12 | C-phase 2CN-14(PC), 2CN-15(%PC)
13 | U-phase
14 | V-phase
15 | W-phase
16 | Servo ON 1CN-14 (S-ON), Cn-01 Bit 0
17 | P operation, zero clamp, or rotation direction | 1CN-15 (P-CON) , Cn-01 Bit A, B,
input Cn-02 Bit 2
18 | Forward overtravel 1CN-16 (P-OT), Cn-01 Bit 2
19 | Reverse overtravel 1CN-17 (N-OT), Cn-01 Bit 3
20 | SEN signal input 1CN-5 (SEN)
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4.1 Basic Operations

SGDA-IIP

TUL

Positions

For Position Control (SGDA -[][I[P)

Monitor Monitor Display
Number
Ty Actual motor speed
vt Units:r/min.
=08 Internal torque reference
vntu Units: % (with respect to rated torque)
Un-03 Number of pulses from motor U-phase edge
Units: pulses
HA-0Y Electrical angle .
untu Units: deg Internal Status
Un-05 Internal status bit display Bit Display
- —t
e Internal status bit display @@@@ @@ ©@ ®(P
(¥ 2n i W)
e {\:‘ o \:‘J
Un-07 Input reference pulse speed displgy . il il sl i ad 1 E
Units: r/min. @é @ @é@é
o Positional error
un-08 Units: x1 reference unit (Cn-02 Bit E = 0)
x100 reference unit (Cn-02 Bit E = 1)
Reference pulse count value
] ln_ng
HotyY 0 to 65535
Units: reference unit
Monitor | Bit # Description Related I/O Signal,
# User Constant
Un-05 1 | Servo alarm 1CN-34 (ALM)
2 | Dynamic brake ON
3 | Reverse rotation mode Cn-02 Bit 0, 2CN-7 (DIR)
4 | During motor rotation or current limit 1CN-9 (TGON), status display
mode
5 | Positioning complete 1CN-8 (COIN) , status display
mode

6 | Mode switch ON

7 | During forward Or contact input 1CN-11 (P-CL)
current limit speed control
8 | During reverse 1CN-12 (N-CL)
current limit
9 | Motor power ON
10 | A-phase 2CN-16(PA), 2CN-17(xPA)
11 | B-phase 2CN-18(PB), 2CN-19(xPB)
12 | C-phase 2CN-14(PC), 2CN-15(xPC)
13 | U-phase
14 | V-phase
15 | W-phase
16 | Servo ON 1CN-14 (S-ON), Cn-01 Bit 0
17 | P operation or rotation direction input 1CN-15 (P-CON)
18 | Forward overtravel 1CN-16 (P-OT), Cn-01 Bit 2
19 | Reverse overtravel 1CN-17 (N-OT), Cn-01 Bit 3
20 | Not used
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4.1.6 Operation in Monitor Mode cont.

Monitor | Bit # Description Related 1/O Signal,
# User Constant
Un-06 1 | Input reference pulse 1CN-1 (PLUS), 1CN-2(*PULS)
2 | Input pulse sign 1CN-3(SIGN), 1CN-4 (xSIGN)
3 | Error counter clear input 1CN-5 (CLR), 1CN-6(*CLR)
4 | Not used
to
20
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4.2 Using the Functions

4.2 Using the Functions

I This section describes how to use the basic operations described in section 1 to operate

and adjust the motor.

4.2.1 Operation in Alarm Trace-back Mode ............. ... ...,
4.2.2 Operation Using the Digital Operator ................... ... oo
423  AUIOEUNING . ..ot s
4.2.4 Reference Offset Automatic Adjustment ............................
425 Speed Reference Offset Manual AdjustmentMode ...................
4.2.6 Clearing Alarm Trace-backData ............... ...,
42.7 Checking Motor Type . ...t e
4.2.8 Checking Software Version ............ ...

4.2.1 Operation in Alarm Trace-back Mode

183
186
189
196
199
202
203
204

1) The alarm trace-back mode displays up to ten alarms which occurred previously. By al-
lowing confirmation of what alarm occurred when, it is a useful aid to speed up trouble-

shooting.
A TR A A PO
11 AR
E [ ——
Alarm Sequence Number Alarm Code See the table of
The higher the number, alarms on page 185.

the older the alarm data

NOTE The alarm trace-back data is not cleared on alarm reset or when the Servopack power is

turned OFF. This does not adversely affect operation.
The data is cleared using the special mode: Clear alarm trace-back data.
Refer to sub-section 4.2.6 for details.
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4.2.1 Operation in Alarm Trace-back Mode cont.

2) Using the Alarm Trace-back Mode

Follow the procedure below to determine which alarms occurred previously.

For JUSP-OP02A-1

1) Press to select the alarm trace-
back mode.

JUSP-OP02A-1

2) Press the and keys to scroll the

alarm sequence numbers up and down
and display information on previous
alarms. The higher the left-hand digit
(alarm sequence number), the older the
alarm data.

For JUSP-OPO3A

MODE/SET
1) Press to select the alarm trace-
back mode.

DOWN
2) Press the | %) and keys to scroll the
alarm sequence numbers up and down
and display information on previous
alarms. The higher the left-hand digit
(alarm sequence number), the older the
alarm data.

184

0 by

R

Alarm Trace-back Mode

oider (Z1=1R1 {0

¢
EREEE
Newer 4 ﬂ@

S

r \
H

Alarm Trace-back Mode

ocer FFRTE

ﬁﬂ @ @‘

Newer nﬁ



4.2 Using the Functions

3) The table below lists the alarms displayed in the alarm trace-back mode.

Displayed Alarm Description
Code

wials Absolute data error
=

()
LI

User constant breakdown

!
!

-
-
1
-
|

User constant setting error

_..
.—I-I
-
L]
hlo

- Overcurrent

0
<=
.

Position error pulse overflow (for position control only)

-~

o

N
-

Overvoltage

A
N

-
_

-

Overspeed

,_
(]
-

~ Overload

n ]
-

-
-~

|
-

-
Is
=5

Absolute encoder error

-

~
I

Absolute encoder back-up error

]
-~
L)
-

Absolute encoder checksum error

'~I-
-
|~
-

Absolute encoder battery error

Absolute encoder data error

-
-

11
-

Absolute encoder overspeed

_—L'
T

DN
17

Reference input read error

i Servo overrun detected *

- - - Encoder output phase error

[ A}
LI S I

- Encoder A-, B-phase disconnection

[ N |

o Encoder C-phase disconnection

[ ]

P Power loss error (detected if power reconnected within power holding
N -] time)

Not an alarm. Reset by alarm reset or Servopack power ON.

* This function prevents overrun.
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4.2.2 Operation Using the Digital Operator

The following are operator-related alarms which are not recorded by alarm trace-back.

Digital Operator transmission error 1

Digital Operator transmission error 2

* Refer to the troubleshooting procedures when an alarm occurs, described in section

6.2.

4.2.2 Operation Using the Digital Operator

[I? Simple Motor Check
Operation from the Digital Operator allows the Servopack to run the motor. This allows rapid
checking of basic operations during machine set-up and testing, without the trouble of con-

necting a host controller.

Power

Used during machine set-up
and testing. Forward,
reverse, speed settings
possible.

1) Operation Using the Digital Operator

No need to connect to host
controller or external

Motor can be run just from
the Digital Operator.

Use the following procedure to operate the motor from the Digital Operator

For JUSP-OP02A-1

DSPL

1) Press | —s= | to select the user constant
setting mode.

JUSP-OP02A-1

2) Select the user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

Press the and keys to select the
digit.

Press the and keys to change the value.

186

- I@l@ blinks.

™
) IR
EEEE

Setting Mode

l Select Cn-00.
m%m

The selected digit



4.2 Using the Functions

3) Press to display the current data for
the user constant Cn-00.

4) Pressthe and keys to change the
data to 00.
(This user constant is set to 00 when the
power is turned ON.)

5) Press to set the Digital Operator in
operation mode. Operation is now pos-

sible under Digital Operator control.

6) Press to set the servo ON status

(motor power turned ON).
Select Servo ON/Servo OFF

7) Pressthe and keys to operate the
motor.

Motor Forward/Reverse Rotation

8) Press | = | to revert to Clal-138). This
sets the servo OFF status (motor power
turned OFF).

(Alternatively, press tosetthe servo

OFF status.)

9) Press to return to the setting mode
display. This disables operation under Dig-
ital Operator control.

User Constant Number @

Data

F [ L i E | 29
lnl-18lg) 72 Elal-lale)

H@ Set to 00-00.
Press the u

keys to change the
value.

TREEE N
L W)

Display for operation mode from

Digital Operator

Press Servo ON 8'&5@
- motor ON ;
SO

Servo OFF ik
to change. - base block 4,

Motor runs
forward while

this key is

pressed.

Motor runs
g backward while

this key is

pressed.

(8B
GEREE
LU |

K4

(i}

05D,
Clnf-130)

Setting Mode Display

Motor
Forward
Rotation

Motor

Reverse
Rotation
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4.2.2 Operation Using the Digital Operator cont.

For JUSP-OPO3A

MODE/SET

1) Press | | to select the user constant T @ﬁﬁ@@ ™
setting mode. TREEE m

R

Setting Mode

UpP DOWN
2) Press the and keys to select the 1]~ 1210) setect cn-o0.
user constant number Cn-00. @
(User constant Cn-00 is selected when the
power is turned ON.)

DATA
3) Press D to display the current data for User Constant Number Data

the user constant Cn-00. Cl-l-ol o™ Bl

upP DOWN
4) Pressthe | %] and | ¥ keystochangethe  [5f-I735) set to 00-00.
??rtm?to o tant is set to 00 when th Yt e
is user constant is set to 00 when the ~
power is turned ON.) @ ( %%
i X

Value changes
rapidly when key
held down.

MODE/SET
5) Press | | tosetthe Digital Operatorin @l@ wﬁﬂ
operation mode. Operation is now pos- e
sible under Digital Operator control. ﬁ.

Display for operation mode from
Digital Operator

DATA

Press
6) Press | | tosetthe servo ON status (MO-  para servo oo 1T 5l

tor power turned ON).
to change. S‘T’r;;)e%":";k El&@@

Select Servo ON/Servo OFF

UP DOWN
7) Pressthe (4] and (& keysto operate the @ formard whie C@t) Motor

this key is Forward
motor. pressed. Rotation
DOWH Motor runs
@ backward while %C Motor
" this key is
Motor Forward/Reverse Rotation pressed. Ei;’aetlrg’ﬁ

MODE/SET MODE/SET
8) Press G to revert to I@ This ﬁlﬁ@ ﬁ
sets the servo OFF status (motor power

turned OFF). oo
DATA

(Alternatively, press D to set the servo
OFF status.)
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DATA

9) Press D to return to the setting mode @EB 3\‘ ﬁ

display. This disables operation under Dig-

ital Operator control. ﬂﬂ

Setting Mode Display
2) Changing Motor Speed

The motor speed for operation under Digital Operator control can be changed with a fol-
lowing user constant.

User Constant: Cn-10 (JOGSPD), Units: r/min., Standard setting: 500

For details about setting the motor speed, refer to 4. 1.5 Operation in User Constant Set-
ting Mode and Appendix D List of User Constants.

4.2.3 Autotuning

[IF: No experience required to achieve optimum settings.
The Servopack contains a built-in autotuning function to automatically measure the machine
characteristics and set the user constants.

Servo drives normally require tuning to match the machine configuration and rigidity. This

tuning requires a great deal of experience and is difficult for a person unfamiliar with the tun-
ing procedure.

However, autotuning allows even totally inexperienced people to easily complete the tuning.

Autotuning
Automatically measures the
machine characteristics and
sets the user constants.

Load Inertia o
Ay ﬁ Autotuning is similar to
Servomotor % Friction auto-focus for a camera.

Servopack

1) User Constants Automatically Settable with Autotuning

SGDA-LJLJLJS SGDA-JJJ P
Speed/torque control Position control
L\ (SGDA-CILICIS) JTUL (SGDA-CILICIP)
Speed/Torque Positions
Cn-04 Speed loop gain Cn-04 Speed loop gain
Cn-05 Speed loop integration time Cn-05 Speed loop integration time
constant constant
Cn-1A Position loop gain
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4.2.3 Autotuning cont.

Once autotuning has been completed, the autotuning procedure can be omitted for sub-
sequent machines, providing the machine specifications remain unchanged.

It is sufficient to directly set the user constants for subsequent machines.

The machine rigidity can be selected from one of seven levels.

NOTE - Conduct autotuning with the motor attached to the machine.
Make sure that the machine is ready for operation and take sufficient safety precautions
when operating the machine.

* Make sure thatthe P-CON signal is OFF (Pl control is selected) before starting autotun-
ing.

* Make sure that the speed control mode is set to PI control before starting autotuning.
If the mode switch is used, PI control automatically switches to P control above a set
operating level (Pl control to P control switching level), even if the P-CON signal is OFF.
If the mode switch is used, follow operation a) or operation b) below before starting au-
totuning.

a) Set the user constants to disable the mode switch.
Speed control (SGDA-[J1S): Set both Cn-01 Bit C and Bit D to 1.
Position control (SGDA-[1[JP): Set both Cn-01 Bit B to 1.

b) Increase the operating level, such that P control is not selected.
In practice, set the operating level as shown in the table below.

Operating Level User Constant Setting
Torque reference Cn-0C to maximum torque
Speed reference Cn-0D to a preset value exceeding Cn-10
Acceleration Cn-0E to the maximum value: 3000
Error pulse Cn-0OF to the maximum value: 10000

Select the operating level using Bit C and Bit D of Cn-01.

Refer to 3.6.6 for details of the mode switch function.

g

Machine Rigidity Motor ¢

The machine rigidity is one of the machine charac-
teristics related to servo control. Set the servo to

high response for a machine, such as a machine High rigidity

tool, with high rigidity, and to low response for a ma- I_.]'V'°‘°' ﬂ

chine, such as a robot, with low rigidity. : ;
Low rigidity
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4.2 Using the Functions

2) Using Autotuning

Follow the procedure below to run autotuning.

For JUSP-OP02A-1

1) Press to select the user constant /.>
setting mode. “ \
(kY

JUSP-2A-1 \4/

ettmg Mode

2) Select the user constant number Cn-00. H Select Cn-00

(User constant Cn-00 is selected when the =~ .
power is turned ON.) NSRS g AZCE]
The selected
: digit blinks.
ﬂ!ﬂﬁﬁ IS
Press the and keys to select the 0

digit.

Press the and keys to change the

value.

[DaTa | .
3) Press to display the current data for
User Constant Number Data

the user constant Cn-00. n T @H

4) Press the and keys to change the H Set to 00-05.
data to 05. Press the

keys to change the *
value.

5) Press | —s==— J to display the machine rigid-
ity.

N
IHIB

Machine Rigidity
Display

6) Press the and keys to select the H High Rigidity

machine rigidity. If the actual rigidity is un-

known, select medium rigidity. H Medium Rigidity
!B Low Rigidity

7) Press to select autotuning mode. FLTOD —a\ 5,
"‘ ftun

Autotuning Mode
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4.2.3 Autotuning cont.
8) Press to set the servo ON status. Press Sorvo ON EIEB

- motor ON
ol
BYON

Servo OFF
Select Servo ON/Servo OFF to change. > base block B.Ea

9) Pressthe and keys to operate the a Motor runs % Motor

Iﬁrwsrd while
moto. o
bM;’J?LZisthne MOtOV
Motor Forward/Reverse Rotation i Rotation

10) When autotuning is complete, the END — _

message is displayed, as shown to the F] [Elnlg) Autotuning Compiete
right.
Servo OFF status is automatically se-
lected. If Servo ON/Servo OFF is selected
by a signal from an external contact, turn
this signal OFF.

11) Release the and keys to revert to ﬁ.@ <N a
the EIE[-[G5) display.

.
12) Press to return to the setting mode  Fi%-3i5] ?\
ENTER;

display. This ends the autotuning opera-
tion. [{:Inl- ;’:;‘}:’;J
Setting Mode Display
* Refer to sub-section 3) on page 194 for the precautions relating to autotuning.

[ﬁﬁ .......... I For J U S P_o P03A

MODE/SET

1) Press D to select the user constant ~ MORESEY '@ﬂ@@@
setting mode. THRTY TTER
\&: e :E'J‘j
Setting Mode

UP DOWN
2) Press the and keys to selectthe (= 1010) Select Cn-00.
user constant number Cn-00. @
(User constant Cn-00 is selected when the
power is turned ON.)

DATA

3) Press G to display the current data for  yser constant Number ﬁ
the user constant Cn-00. H O™

Data
EE-1018

192



4.2 Using the Functions

DOWN

4) Press the and keysto change the
data to 05.

MODE/SET

5) Press
ity.

to display the machine rigid-

DOWN

uP
6) Press the and keys to select the

machine rigidity.

MODE/SET
7) Press to select autotuning mode.

DATA

8) Press D to set the servo ON status.

Select Servo ON/Servo OFF

DOWN

9) Pressthe and keysto operate the

motor.
Motor Forward/Reverse Rotation

10) When autotuning is complete, the END

message is displayed, as shown to the
right.
Servo OFF status is automatically se-
lected. If Servo ON/Servo OFF is selected
by a signal from an external contact, turn
this signal OFF.

2101~ 1515 et to 00-05
IHI

@(
CLED

Value changes
rapidly when
key held down.

2, "“(’ﬁ“
€D

Machine Rigidity Display

High Rigidity

U™
e ¢
[ DOWN
@) CEED [ v
FaTE
1513l

SEEE N “ﬁw
*“ ttun)

Autotuning Mode

Low Rigidity

Press Servo ON i'm&
- motor ON L
Servo OFF
to change - base block EIQ

Motor runs

/N forward while Motor
this key is t) Forward
pressed. Rotation
Motor runs

backward while Motor
this key is Reverse
pressed. Rotation

a.m@ Autotuning Complete
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4.2.3 Autotuning cont.

194

up DOWN
11) Releasethe [#] and (¥ keystorevertto  [Z] TE[ald) “ o™ GIRl-I0[5)
the {GlE]-155) display.

DATA

12) Press | to return to the setting mode @@IE ﬁm

display. This ends autotuning operation.
Clnl-J3

* Refertothe following sub-section 3) forthe Setting Mode Display
precautions relating to autotuning.

3) Precautions Relating to Autotuning

a) Speed Setting During Autotuning
The motor speed during autotuning is set by user constant Cn-10. Set to 500 r/min.,

which is the factory setting. Autotuning may be unsuccessfulif this value is set too low.
DOWN

up
The motor runs intermittently while the or (or@ or ) key is held down.

The motor does not rotate continuously.

b) Machine Rigidity Selection
Selectthe machine rigidity as described below. If the actual rigidity is unknown, select
medium rigidity.

H High Rigidity
a Medium Rigidity
'n Low Rigidity

¢ |f the Machine Resonates

DATA
Atservo ON when the (or D ) key is pressed or when the motor is operated by

DOWN UpP
pressing the or ( or ) key, machine resonance indicates an inap-
propriate machine rigidity setting.
Follow the procedure below to correct the machine rigidity setting, and run autotuning
once more.

MODE/SET
(1) Press the | 5= (or G ) key to cancel autotuning.

MODE/SET
(2) Pressthe | s | (or D ) key once more to enter the machine rigidity setting
mode. Reduce the setting by one.




4.2 Using the Functions

* |f Autotuning Does Not End

Failure of autotuning to end El@ , is caused by an inappropriate machine rigid-

ity setting. Follow the procedure below to correct the machine rigidity setting, and run
autotuning once more.

MODE/SET
(1) Press the | 5= | (or G ) key to cancel autotuning.

MODE/SET
(2) Pressthe | —5= | (or G ) key once more to enter the machine rigidity setting

mode. Increase the setting by one.

Autotuning may not end for machines with large play or extremely low rigidity.
In these cases, use conventional manual adjustment.

¢) Input Signals

* The OT signal and SEN signal (absolute encoder only) are enabled during autotuning.
Input the OT signal and SEN signal (absolute encoder only) during autotuning. 4
To conduct autotuning without inputting these signals, set user constant Cn-01 Bits 1,
2,and 3to 1.

* Autotuning is not possible during overtravel
(P-OT or N-OT signal OFF).
[__Lload
= ;; _ ) a )
i A AN
POV N-OT Motor
OFF ON
* Conduct autotuning when no overtra-
vel has occurred (both P-OT and O
N-OT signal ON). Load
F W A
P-OT N-OT Motor
ON ON

* Set the P-CON signal OFF during autotuning.
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4.2.4Reference Offset Automatic Adjustment

* |If the mode switch is used, take one of the steps below before running autotuning.
(1) Cancel the mode switch.
(2) Set the mode switch operating level to a high level.

Refer to page 118 for details about setting the mode switch.

* Ifusing the S-ON signal to set the servo ON status, display ﬁ. before turning
ON the S-ON signal.

4.2.4 Reference Offset Automatic Adjustment

SGDA-1(1 S 1) Why Does Reference Offset Occur?
Using a speed/torque control (SGDA-[JJ[JS) type, the motor may rotate slowly when
VAR the reference voltage is intended to be 0 V.
Speed/Torque This occurs when the host controller or external circuit has a small offset (measured in
mV) in the reference voltage.

ﬂ? Automatic Adjustment of Reference Voltage
The reference offset automatic adjustment mode automatically measures the offset and
adjusts the reference voltage. It adjusts both speed and torque references.

The following diagram illustrates automatic adjustment of an offset in the reference
voltage from the host controller or external circuit.

Offset o L 7 ] Offset
= Reference Automatically

[:> Voltage - Adjusted in
Speed or

Servopack
Roforonce Automatic Adjustment ‘
Torque of Offset

Reference
Voltage

Reference Reference:

Speed or
Reference:
Torque

2) After completion of offset automatic adjustment, the amount of offset is stored in the
Servopack.
The amount of offset can be checked in the speed reference offset manual adjustment
mode. Refer to sub-section 4.2.5 for details.
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4.2 Using the Functions

3) Using the Reference Offset Automatic Adjustment Mode

Follow the procedure below to automatically adjust the reference offset.

For JUSP-OP02A-1

1) Follow the procedure below to set the mo- 0V Speed Motor
i H Refi
tor into operating mode. oSt e %friﬁgﬁge
€ erencg \..___.'

(1) Input the (intended) 0 V reference voltage ot Slow Rotation

from the host controller or external circuit. Servopack

JUSP-OP02A-1

(2) Then, turn ON the servo ON (1CN-14,
S-ON) signal.

2) Press to select the user constant

setting mode -_%?_ /‘ e -\
' ll %lﬁ@l IIQB

etting Mode

3) Select the user constant number Cn-00.
(User constant Cn-00 is selected when the .IH. Select Cn-00.

power is turned ON.) CELR m
The selected digit
@T@irg blinks.
Press the and keys to select the fEI%
digit.

Press the and keys to change the

value.

[ DarA] .
4) Press to display the current data for
User Constant Number w

the user constant Cn-00. Data

El--1810 o Cll-Ios
5) Pressthe and keys to change the m Set to 00-01.
data to 01. alal-1gl ) seteo
Press the

keys to change the
value.

6) Press to automatically adjust the

reference offset. The motor rotation stops.

Slow
@ Rotatloanﬂ—J @

Motor Stops

7) Press to return to the setting mode @IB

display. This ends reference offset auto-

ic adi - 3
matic adjustment. '

Setting Mode Display
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4.2.4Reference Offset Automatic Adjustment cont.

198

JUSP-OP03A

For JUSP-OPO3A

1) Follow the procedure below to set the mo-
tor into operating mode.

(1) Input the (intended) OV reference voltage

Motor

from the host controller or external circuit.

(2)Then, turn ON the servo ON (1CN-14, S-ON) signal.

MODE/SET
2) Press D to select the user constant
setting mode.

DOWN
3) Press the and keys to select the
user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

DATA
4) Press D to display the current data for
the user constant Cn-00.

DOWN

5) Press the and keysto change the

data to 01.

MODE/SET
6) Press G to automatically adjust the
reference offset. The motor rotation stops.

DATA
7) Press D to return to the setting mode
display. This ends reference offset auto-
matic adjustment.

SET

0V Speed
Host Reference
Controller %;Ig:gﬁfe
Servo ON Slow Rotation
Servopack

ﬁﬂl

etting oe

NGEEES

E@ Select Cn-00.

User Constant Number &j

Clnl- 151

Data

“o QLR

gam Set to 00-01.
GEERD)
® enn @

Value changes
rapidly when key
held down.

SET

EREE
f“ﬁﬁr}ﬁ

%F%ation |

&

Motor Stops

ﬂﬂﬂﬂ?ufj
{101

Setting Mode Display



4.2 Using the Functions

4) The reference offset automatic adjustment mode cannot be used where a position
loop is formed with the host controller and the error pulses are zeroed when servo lock is

stopped.

In this case, use the speed reference offset manual adjustment mode. Refer to sub-sec-

tion 4.2.5 for details.

Zero-clamp speed control is available to force the motor to stop during zero speed refer-
ence. Refer to sub-section 3.4.3 for details.

4.2.5 Speed Reference Offset Manual Adjustment Mode

SGDA-[J[1] S

VARN

Speed/Torque

1) Speed reference offset manual adjustment is available for the speed/torque control

(SGDA-IOOS) type.

It is very convenient in the following situations:

* |[fa position loop is formed with the host controller and the error pulses are zeroed when

servo lock is stopped.

* To deliberately set the offset to some value.

This mode can also be used to check the data set in the reference offset automatic adjust-

ment mode.

In principle, this mode operates in the same way as the reference offset automatic adjust-
ment mode, except that the amount of offset is directly input during the adjustment.
The offset can be set for speed references only.

Offset Adjustment Range and Setting Units are as follows:

Offset Units

Offset Units:

Offset Adjustment Range

Reference Speed or Reference Torque
W

Sped Reference
Input Voltage

Offset Adjustment Range: -512 to +511 (78 mV)

Reference Speed 0.038 r/min. (0.076 mV)

For Cn-03 = 500 (factory setting)
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4.2.5 Speed Reference Offset Manual Adjustment Mode cont.

2) Follow the procedure below to manually adjust the reference voltage.

For JUSP-OP02A-1

200

JUSP-OP02A-1

DSPL

1) Press | —s== | to select the user constant
setting mode.

2) Select the user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

Pressthe and keys to select the

digit.

Press and keys to change the

value.

3) Press to display the current data for
the user constant Cn-00.

4) Press the and keys to change the
data to 083.

5) Press to select the speed refer-

ence offset manual adjustment mode.

(The amount of speed reference offset is
displayed.)

6) Press the and keys to adjust the
amount of offset.

(Adjust the speed references.)

7) Press toreturntothe user constant
data display.

8) Press to return to the setting mode
display. This ends the reference offset
manual adjustment.

Unl- 00

*# Setting Mode

N CHLB~

! Select Cn-00.
14

The selected digit

efjels™

=
User Constant Number Data

Cl-[-15[d) ° Glol-IGle]

H Set to 00-03.

Press the[ /| @ﬁiﬁ%i@l@

keys to change the
value. @

~

Speed Reference Offset [,, |n i
Manual Adjustment Mode LA

655D,
HEREE
L] i

GEFED 2,
-1
EHTH T

Setting Mode Display



4.2 Using the Functions

For JUSP-OPO3A

MODE/SET

1) Press | | to select the user constant - /’--\‘
setting mode.
" Setting Mode

K‘lHIIl*/
DOWN
2) Press the and &/ keys to select the ClH-I0iE S[%;Ct Cn-00.

JUSP-OP03A

user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

DATA
3) Press D to display the current data for ~ User Constant Number ﬁj Data

the user constant Cn-00. IIHI C lﬂ

DOWN

4) Pressthe and keysto changethe @ﬁﬂ. Set to 00-03.
data to 03. lﬂl
( ( 5
.IH.@ Value changes

rapidly when
key held down.

MODE/SET

5) Press D to select the speed refer- E\ MﬁﬁT

n ffset manual adjustment mode.

ence ofiset manua ad] stme ode Speed Reference Offset R
(The amount of speed reference offset is ~Manual Adjustment Mode ﬂ
displayed.)

DOWN

6) Press the | 4] and keys to adjust the

amount of offset.

(Adjust the speed references.)

MODE/SET

7) Press D to return to the user m@_a\ MODE/SET

constant data display.
FEREE
DATA

8) Press D to return to the setting mode @ng ﬁ‘)‘

display. This ends the reference offset

i - [l
manual adjustment. '

Setting Mode Display
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4.2.6 Clearing Alarm Trace-back Data

4.2.6 Clearing Alarm Trace-back Data

1) This procedure clears the alarm history, which stores the alarms occurring in the Servo-
pack. Each alarm in the alarm history is set to A99, which is not an alarm code. Refer to
4.2.1 Operation in Alarm Trace-back Mode for details.

2) Follow the procedure below to clear the alarm trace-back data.

For JUSP-OP02A-1

1) Press to select the user constant ﬁ@%\

setting mode.

: Semng Mode

JUSP-2A-1 | 4/

2) Select the user constant number Cn-00.

(User constant Cn-00 is selected when the L [nl-1218) select cn-00.

power is turned ON.) (e D 5
™ & The selected digit

i

X3

Press the and keys to select the digit.
Press the and keys to change the

value.

.
3) Press to display the current data for
User Constant Number Data

the user constant Cn-00. H PUoR & =

4) Pressthe and keys to change the H Set to 00-02.
data to 02. Press the

keys to change the 4t
value.

5) Press| s | toclearthe alarmtrace-back -
) ()

data.
Clear the alarm trace-back data.

[oara)
6) Press to return to the user constant
User Constant Number ® Data

data display. Cl-[-1210) o plal-i2ie

For JUSP-OP0O3A

MODE/SET

1) Press D to select the user constant ~ MOREISET /'" E‘jﬁﬂﬁ}@
JUSP-OPO3A setting mode. ..3

Semng Mode

NERL 1D

202



4.2 Using the Functions

uUpP DOWN
2) Press the |1 and keys to selectthe  (Limi~ i) Select Cn-00.
user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

DATA
3) Press D to display the current data for  ser constant Number @ Data

the user constant Cn-00. Cl--180 7O G- 10

DOWN

uP
4) Pressthe and keys to change the @ﬂ@ Set to 00-02.
data to 02. GRL-l) £ w
(O @erEn (@
= Value changes

rapidly when
key held down.

MODE/SET
5) Press G to clear the alarm trace-
back data.

Clear the alarm trace-back data.
DATA
6) Press D to return to the user constant . constant Number ﬁ Data

data display. El-[-12l3 ™ CIl-10)

4.2.7 Checking Motor Type

Set Cn-00 to 00-04 to select the motor-type check mode.
This mode is used for maintenance and is not normally used by the customer.

Operation Motor Type Display

] 04 NS 1 Y o)
Set Cn-00 to 00-0 G’"-U L [

g Juuss———
s ! 1. Motor Capacity
¥ Mﬁﬂ’ Motor Type OE BwW
: 0:&EM00vV|02: BOW
1:86M 100V 0T I00W

27 8GMP 200 PU2 1200 W
3 8GMP 100 P02 1 300 W

04:400 W
t 08 750 W

Motor type displayed

=T

Modification Index Modification Index (Modification No.) Display
(Modification No.) displaved
@B Hexadecimal Display
[GRv RN

D= 16 + @Mﬁz + & %16+ & = Modification index
(Modification No.)
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4.2.8 Checking Software Version

204

4.2.8 Checking Software Version

1) Set Cn-00 to 00-06 to select the software-version check mode.
This mode is used for maintenance and is not normally used by the customer.

Operation

Set Cn-00 to 00-06

Software version displayed

Software Version Display

.

Soial )

T

Type
A: Speed/torque control
d: Position control

Software
Version




SERVO SELECTION AND
DATA SHEETS

This chapter describes how to select Z-Series servo drives and peripheral de-
vices.

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.

5.1 Selecting a =-Series Servo .............c0... 207

5.1.1 Selecting a Servomotor .. ...t 207
5.1.2 Selectinga Servopack ............ . ... . i 213
5.1.3 Selecting a Digital Operator ..................cc.ooo... 215

52 SGM Servomotor ........cceveveienenean.. 217
5.2.1 Ratings and Specifications .............. ... ... .. .. ... 217

5.2.2 Mechanical Characteristics .. .......................... 232

5.3 Servopack Ratings and Specifications ........ 235

5.3.1 Ratings and Specifications ................. ... ... ... .. 235
5.3.2 Overload Characteristics . . ..........cciveunneenneen.. 240
5.3.3 Starting Time and Stopping Time .. ..................... 241
534 LoadInertia ...........coniiniuiinninininennnn. 241
5.3.5 OverhangingLoads ......... ... ... o i, 244
5.3.6 In-rush Current and Power Loss ............. ... ... ... .. 245

5.4 =-Series Dimensional Drawings ............. 246

5.4.1 Servomotor Dimensional Drawings ..................... 246
5.4.2 Servopack Dimensional Drawings ...................... 289
5.4.3 Digital Operator Dimensional Drawings ................. 291

5.5 Selecting Peripheral Devices ................ 293
5.5.1 Selecting Peripheral Devices .......................... 293
552 OrderList ... 299
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5.6.17 Cables for Connecting PC and Servopack ................ 338

206



5.1 Selecting a =-Series Servo

5.1 Selecting a =-Series Servo

I This section describes how to select the =-Series Servomotor, Servopack, and Digital

Operator.
5.1.1  Selectinga Servomotor . ... 207
5.1.2 Selectinga Servopack ......... ... 213
5.1.3 Selecting a Digital Operator .............cciiiiiiiiiiiiiinnn. 215

5.1.1 Selecting a Servomotor

1) The selection of an SGM or SGMP Servomotor matched to the servo systeminwhichitis
used is based on the servomotor type, that is, the seven alphanumeric characters after
“SGM-” or “SGMP-”, described below. The numbers (1) to (6) below correspond to the
numbers in the flowchart for Servomotor selection on the following pages.
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SERVO SELECTION AND DATA SHEETS

5.1.1Selecting a Servomotor cont.

3-Series

SGM: SGM Servomotor

SGMP: SGMP Servomotor
(cube type)

1) Rated output (motor capacity)
(Type SGM only)
A3: 30W (0.04HP)  A5: 50W (0.07HP)
(Types SGM and SGMP)
01: 100W (0.13HP) 02: 200W (0.27HP)
03: 300W (0.40HP) 04: 400W (0.53HP)
08: 750W (1.01HP)

SGM type 2) Supply voltage
A: 200V B: 100V

3) Encoder specification
3: 2048 P/R incremental encoder
W: 12-bit absolute encoder (Available upon special request)
S: 15-bit absolute encoder
5: 2000 P/R incremental encoder

4) Design revision order

5) Shaft specification
2: Straight without key

SGMP type 4: Straight with key

6: Straight with key, shaft end screw hole provided

6) Options
B: with brake  S: with shaft seal
D: with brake and shaft seal
P: drip-proofed

Flowchart for Servomotor selection )

Selected motor type
Example sam-IGHZHE MW T4 R
Axis 1 SGM-000O00d
Axis 2 SGM-000OO00d
e O o e 6 o o o o

2) The actual selection of the SGM or SGMP Servomotor is conducted according to the
flowchart in the next page.

If an SGMP Servomotor is selected, replace SGM with SGMP. SGMP Servomotors are
available from 100W (0.13HP) to 750W (1.01HP). A 1500W (2.01HP) type also exists but
the SGDA Servopack can handle up to 750W (1.01HP).
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5.1 Selecting a =-Series Servo

Flowchart for Servomotor Selection

( Start Servomotor selection >

!

1) Select motor capacity

!
C ® Fill in Machine Data Table >

A J

® Select capacity using
Servomotor sizing software.

® o o |[f necessary, refer to the data sheets in 5.2.1
Ratings and Specifications.

e o o Refer to 3) Machine Data Table on page 211.

e @ @ See note on the next page.

Enter code as characters 1 and 2:

Determine motor capacity 30W (0.04HP) = A3, 50W (0.07HP) = A5,

100W (0.13HP) = 01, 200W (0.27HP) = 02,
300W (0.40HP) = 03, 400W (0.53HP) = 04,
750W (1.01HP) = 08

'

2) Determine supply voltage

100V / 200V ?

3) Select encoder specification

2048 P/R incremental encoder

Enter rated output

> SGM-mE_

I
200 V power suppl
P PRy | ———
100 Vpowersupply | S ;5|;/| -D-D-B __________

|

& SGM-JO3__ _

& SGM-JOW_

(Available upon |
special request)

2000 P/R incremental encoder

:

4) Enter design revision order

> SGM-0J0S_ _ _
(Availlable upon | _ _ _ _ _ _ o _ ]
special request) . SGM-O04
J
Always enter 1.
& SGM-OOO01_

:

To next page(A)
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5.1.1Selecting a Servomotor cont.

From previous page (A)

|

5) Select shaft specification

Straight without key
With/without key? - SGM-OOO002_
Straight withkey [~~~ "~~~ "~~~ "~~~ "~~~ "7 7771
g v SGM-I0004_
I
6) Selection option specification
Y
Under gravitational load ™\ With brake .- SGM-000000B
Oil used at end of shaft With shatft seal - SGM-0O0000s
--------------------- With brakeand --------------------1
Gravitational load+oil shaft seal - SGM-0OOOOOD
Subject to water droplets Drip-proofed - SGM-0J00000OP

!

C End Servomotor selection >

Note Consult Yaskawa sales representative for sizing or sizing software.
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5.1 Selecting a =-Series Servo

3) 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.

1) Ball Screw Horizontal Axis
Load mass W —kg (Ib)
Thrust F —kg (Ib) .
Coefficient of friction w — | Table W
Overall efficiency M — Motor ﬁr e —
Gear ratio R (= Nm/NI) — Ball screw
Gear+coupling GD2g —kg-cm? (Ib-in2.) Gear+coupling
Ball screw pitch P —mm (in.) GD%g
Ball screw diameter D —mm (in.)
Ball screw length L —mm (in.)
2) Ball Screw Vertical Axis
Load mass W4 —kg (Ib)
Counterweight Wy —kg (Ib) °
Coefficient of friction w — Motor
Overall efficiency M — Gear+coupling
Gear ratio R (= Nm/NI) — GD%g
Gear+coupling GD2g —kg-cm? (Ib-in2.)
Ball screw pitch P —mm (in.) wi
Ball screw diameter D —mm (in.) |
Ball screw length L —mm (in.) Ball screw
3) Timing Belt
Load mass W —kg (Ib) gg’i‘:y . ~ﬁ__{%¢—i§
Thrust F —kg (Ib) 9:(> ( )
Coefficient of friction w — !
Overall efficiency n — Gearscoupling  'ming belt
Gear ratio R (= Nm/NI) — GD?g
Gear+coupling GD2g —kg-cm? (Ib-in2.)
Pulley GD2d —kg-cm? (Ib-in2.) Motor
Pulley diameter D —mm (in.)
4) Rack and Pinion
Load mass W —kg (Ib)
Thrust F —kg (Ib) - w

- - Rack
Coefficient of friction w —
Overall efficiency n — Pinion
Gear ratio R (= Nm/NI) — Gear+coupling -_Motor
Gear+coupling GD2g —kg-cm? (Ib-in2.) GD2g
Pinion diameter D —mm (in.)
Pinion thickness t —mm (in.)
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5.1.1Selecting a Servomotor cont.

5) Roll Feeder
Load GD? GD2¢ —+kg-cm? (Ib-in2.) Press force
Tension F —kg (Ib)
Press force P —Kkg (Ib) Roller
Roller diameter D —mm (in.)
Coefficient of friction u — __@
o . - L Gh? g
Overall efficiency M
. Gear+couplmg -4-—-—r
Gear ratio R (= Nm/NI) — GD2g
Gear+coupling GD2g —kg-cm2 (Ib-in2.)
6) Rotor
Load GD? GD2¢ —+kg-cm? (Ib-in2.)
Load torque Te —kg-cm2 (Ib-in2.) Te
Overall efficiency M —
Gear ratio R (= Nm/NI) — G .
ear+coupling GD2¢
Gear+coupling GD2g —kg-cm2 (Ib-in2.) GD?g
7) Others
Load GD? GD2¢ —kg-cm? (Ib-in2.)
Load torque Te —kg-cm2 (Ib-in2.)
Motor speed Nm —r/min
DUTY td —s
Positioning time ts —S
Accel/decel time ta —s
e Duty cycle
DUTY td —s
Positioning distance Ls —mm (in.) Vp---- i :
Moving member speed Ve —m/min its
Positioning time ts —s B letd
Accel/decel time ta —s td
Enter either V¢ or ts. If both are entered, specify priority.
e Operating environment ~ Operating temperature
Other
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5.1 Selecting a =-Series Servo

5.1.2 Selecting a Servopack

1) The selection of an SGDA Servopack matched to the servo system in which it is used is
based on the Servopack type, that is, the four alphanumeric characters after “SGDA-",
described below.

The numbers (1) to (3) below correspond to the numbers in the flowchart for Servopack
selection on the following pages.

SGDA-01A S

3-Series
SGDA: SGDA Servopack

1) Rated output
A3: 30W (0.04HP) A5: 50W (0.07HP)
01: 100W (0.13HP) 02: 200W (0.27HP)
03: 300W (0.40HP) 04: 400W (0.53HP)
08: 750W (1.01HP)

2) Supply voltage
A: 200V B: 100V

3) Model
S: For speed/torque control
P: For position control

4) Factory setting of applicable motor type
Blank: SGM Servomotor
P: SGMP Servomotor

C Flowchart for Servopack selection >

Selected Servopack type
Example SGDA-{(](2] {8118
Axis 1 SGDA-0JO00
Axis 2 SGDA-0JO00
e o o e 6 o o o o

* The applicable motor type (SGM/SGMP) can be changed by
setting the user constants.

2) The actual selection of the SGDA Servopack is conducted according to the flowchart in
the next page.
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5.1.2Selecting a Servopack cont.

214

Flowchart for Servopack Selection

< Start Servopack selection >

Y

A ]

® Enter a rated output equal
to the motor capacity.

Check specifications in 5.3.1 Ratings
1) Enter rated output b and Specifications.

Enter code as characters 1 and 2:
30W (0.04HP) = A3, 50W (0.07HP) = A5,

100W (0.13HP) = 01, 200W (0.27HP) = 02,
300W (0.40HP) = 03, 400W (0.53HP) = 04,
750W (1.01HP) = 80
Enter rated output
& SGDA-EHE__
]
2) Determine supply voltage
100V /200 V ? 200 V power supply = SGDA-[IJA_
100 V power supply - SGDA-CICIB_
I
3) Select model
{
a) Variable speed control required?\ Yes Use speed references
b) Form position control loop with =
host controller? j
No y
¢) Tension control required? \ Yes Use torque references
d) Forced stopping or other torque &
control required? J
No v
Switch between speed
e) Switching required between \ Yes and torque references |
variable speed and torque o
control?
No
A J
f) Direct position specification Yes select model for speed/torque control
required by pulse input?
- SGDA-JIS
= SGDA-CJCP
select model for

position control

:

To next page (A)



5.1 Selecting a =-Series Servo

from previous page (A)

|

) Determine applicable motor ... see Note
below

IS

Type SGM Type SGM /

SGDA-JO0O0O Type SGMP ?

SGDA-JO0OOP

Type SGMP

!

< End Servopack selection )

Note The applicable motor type (SGM/SGMP) can be changed by setting the user constants.

5.1.3 Selecting a Digital Operator

1) The following two types of Digital Operator are available.
The two types cannot be used simultaneously. However, it is convenient to prepare both

types and use whichever suits the circumstances.
Each type differs in shape but the operating functions are identical.

/LOJ ™

Va
' it

CEEER

BIGETAL
SERVOPACK QPERATOR
JUSPOPUZA

ALAFIM ey
{ epser )} SET

s oD
EEER <M

W vaskawa

\\.
.
OPOAA
JUSP-OPO3A (Mount Type) JUSP-OP02A-1 (Hand-held Type)
* Use attached to the top of the « Use held in the hand while connected
Servopack front face. with the 1 m cable supplied.

215



SERVO SELECTION AND DATA SHEETS

5.1.3Selecting a Digital Operator cont.

2) The Digital Operator is selected according to the flowchart below.

Flowchart for Digital Operator Selection

C Start Digital Operator selection )

v

1) Is the Servopack front
face easily accessible for Yes
operation?

2) Is compactness a priority?

No Select Mount
/ Type
3) Is the Servopack front
face not easily accessible

for operation? } Yes

= Type JUSP-OPO3A

Type JUSP-OP02A-1

Select Hand-held
Type

4) Hand-held operation
required?

A ]

C End Digital Operator selection >
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5.2 SGM Servomotor

5.2 SGM Servomotor

This section presents tables of ratings and specifications for SGM and SGMP
Servomotors. Refer to these tables when selecting a Servomotor.

5.2.1
5.2.2

Ratings and Specifications
Mechanical Characteristics

5.2.1 Ratings and Specifications

1) Ratings and Specifications of 200-VAC SGM Servomotors

Time rating:

Heat resistance class:
Vibration class:
Withstand voltage:
Insulation resistance:

continuous

Class B

15um or below

1500 VAC

500 VDC 10MQ min.

Enclosure: totally enclosed, self-cooled
Ambient temperature: 0to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
SGM Servomotor A3A A5A 01A 02A 04A 08A
Rated Output*! W (HP) 30 50 100 200 400 750
(0.04) (0.07) (0.13) (0.27) (0.53) (1.01)
Rated Torque*! *2 N-m 0.095 0.159 0.318 0.637 1.27 2.39
(0z:in) (13.5) (22.6) (45.1) (90.1) (181) (338)
Instantaneous Peak Torque*! | N-m 0.29 0.48 0.96 1.91 3.82 71
(0z-in) (40.5) (67.7) (135) (270) (542) (1010)
Rated Curent* A (rms) 0.42 0.6 0.87 2.0 2.6 4.4
Instantaneous Max Current*! | A (rms) 1.3 1.9 2.8 6.0 8.0 13.9
Rated Speed*' r/min 3000
Instantaneous Max Speed*! | r/min 4500
Torque Constant*! N-m/A 0.255 0.286 0.408 0.355 0.533 0.590
(rms)
(oz-in/A) (36.2) (40.5) (57.8) (50.2) (75.5) (83.5)
(rms)
Moment of Inertia [Jj] kg.m24 0.021 0.026 0.040 0.123 0.191 0.671
X 10~
(oz‘\l’n‘s2 X |(0.288) (0.368) (0.576) (1.74) (2.70) (9.52)
1079)
Rated Power Rate*! kW/s 4.36 9.63 25.4 32.8 84.6 85.1
Rated Angular Acceleration*! | rad/s? 45200 61200 79500 51800 666000 35600
Inertia Time Constant ms 1.5 0.9 0.5 0.4 0.3 0.3
Inductive Time Constant ms 1.5 1.8 1.9 5.4 6.4 13
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5.2.1 Ratings and Specifications cont.

*1 These items and torque-motor speed characteristics quoted in combination withan SGDA

Servopack at an armature winding temperature of 100°C. Other values quoted at 20°C. All
values typical.

*2 Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6 (mm)
(9.84 x 9.84 x 0.24 (in.)) heat sink attached.

NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake and/or a 12-bit absolute encoder.

Other specifications will also change slightly.

Type SGM-
N A3A | ASA | 01A | 02A | 0aA | 0sA
Holding brake kg-m2x 104 0.0085 0.058 0.14

(0z-in-s2x 1073) (0.120) (0.816) (1.98)
12-bit absolute kg-m2x 104 0.025
encoder (0z-in-s2% 10-3) (0.352)

Note When a shaft seal is mounted on a motor, run the motor at the following derating factors be-
cause of increase in friction torque.

08A

SGM- A3A A5A 01A 02A 04A |
Derating Rate (%) 70 80 90

95

Holding Brake

E Motor
The holding brake is automatically applied to the ;
motor shaft to prevent the load falling in vertical axis * Prevent load falling
applications when the motor power supply is turned ‘ Load I

off or fails. It is only to hold the load and cannot be
used for stopping motor.

Load
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5.2 SGM Servomotor

Electrical Specifications of the Holding Brake

a) SGM Type (Rated Voltage: 90 VDC) ..

Standard

Motor Model Motor Holding Brake Specifications
Capacity
(W)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)
SGM-A3OOO 30 6 2.0 1350 0.067
SGM-A50 50 6 2.0 1350 0.067
SGM-010000 100 6 3.5 1350 0.067
SGM-020]0 200 6.5 15 1246 0.072
SGM-04]00 400 6.5 15 1246 0.072
SGM-0811 750 6 25 1350 0.067
b) SGM Type (Rated Voltage: 24 VDC) .. Non-standard
Motor Model Motor Holding Brake Specifications
Capacity
W)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at 20°C)
SGM-A3OO 30 6 2.0 96 0.25
SGM-A50 50 6 2.0 96 0.25
SGM-0100 100 6 35 96 0.25
SGM-020J0 200 6.5 15 89 0.27
SGM-04J 400 6.5 15 89 0.27
SGM-08J 750 6 25 96 0.25
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5.2.1 Ratings and Specifications cont.

H 200-VAC SGM Servomotor Torque-Motor Speed Characteristics

+ SGM-A3A + SGM-A5A
4000 | 4000 |
3000
Motor Motor
Speed Speed
(r/min) 2000 (r/min) 2000
1000 1000
00 0102 03 04 0, 615 03 045 06
TORQUE(N - m) " UTORGUE(N my)
0 20 40 60 0501080 B0 e
TORQUE(oz - In) O 20 roRauErm
+ SGM-01A + SGM-02A
4000 | 4000 A
3000 3000 —— 3
Motor Motor 3
Speed Speed
(r/min) 2000 (r/min) 2000 g
1000 1000 g
5

0 025 . 0.75. 1 ) 1 1.5 2
mgc?umw ) TORQUEIN -m)
0 50 100 150 : ’ ’ ’
TORQUEoz - In} 1?80RQUE{O2Z(‘)?T¥J 300
¢ SGM-04A ¢ SGM-08A
4000 ¥ 4000 [
3000 3000
Motor Motor
Speed Speed
(r/min) 2000 (r/min) 2000
1000 1000

1 roroDEN M)

4

200 400
TORGUE(oz - i}

600

8

torduem-$)

400 800 1200
TORQUEG - In)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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5.2 SGM Servomotor

2) Ratings and Specifications of 200-VAC SGMP Servomotors

Time rating:

Heat resistance class:

Vibration class:
Withstand voltage:

Insulation resistance:

continuous
Class B

15um or below
1500 VAC

500 VDC 10MQ min.

Enclosure: totally enclosed, self-cooled
Ambient temperature: 0to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
SGMP Servomotor 01A 02A 04A 08A
Rated Output *! W (HP) 100 (0.13) 200 (0.27) 400 (0.54) 750 (1.01)
Rated Torque *1 *2 N-m 0.318 0.637 1.27 2.39
(oz-in) (45.1) (90.1) (181) (338)
qutantaneous Peak Torque N-m 0.96 1.91 3.82 71
(oz-in) (135) (270) (542) (1010)
Rated Current *1 A (rms) 0.89 2.0 2.6 4.1
qutantaneous Peak Current | A (rms) 2.8 6.0 8.0 13.9
Rated Rotation Speed *1 r/min 3000
Max. Rotation Speed * r/min 4500
Torque Constant *1 N-m/A (rms) 0.392 0.349 0.535 0.641
0z-in/A (rms) 55.5 49.4 75.8 91.0
Moment of | Incremental (=GD?2 \/4) 0.065 0.209 0.347 2.11
Inertia encoder, no kg-m2 x1074 x1074 x1074 x10~4
brake (0zin-s2x10-3) | (0.917) (2.96) (4.92) (29.9)
Incremental (=GD?2 \/4) 0.103 0.307 0.445 2.52
encoder, with kg-m2 x1074 x1074 x1074 x10~4
brake (0zin-s2x10-3) | (1.46) (4.35) 6.31) (35.7)
Absolute (=GD?2 \/4) 0.090 0.234 0.372 2.14
encoder, no kg-m2 x1074 x1074 x1074 x10~4
brake (0zin-s2x10-3) | (1.27) 3.31) (5.27) (30.3)
Absolute (=GD2 /4) 0.128 0.332 0.470 2.55
encoder, with kg-m2 x1074 x1074 x1074 x10~4
brake (0zin-s2x10-3) | (1.81) (4.70) (6.66) (36.1)
Rated Power Rate *! kW/s 15.7 19.4 46.8 26.9
Eated Angular Acceleration rad/s 49200 30500 36700 11300
Inertia Time Constant ms 0.7 0.6 0.4 0.7
Inductive Time Constant ms 3.7 7.4 8.5 18

*1 These items and torque-motor speed characteristics quoted in combination with an
SGDA Servopack at an armature winding temperature of 100°C. Other values quoted at
20°C. All values typical.

*2 Rated torques are continuous allowable torque values at 40°C with an attached heat sink
as specified below.
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Heat sink dimensions 01A, 02A, 04A . 250 x 250 x 6(mm), (9.84x9.84 x0.24 (in.))
08A .......... 300 x300x 12(mm),(11.81x11.81x0.47(in.))

NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake and/or a 12-bit absolute encoder.

Other specifications will also change slightly.

Type SGMP-
Item 01A 02A 04A 08A

Holding brake kg-m2x 104 0.038 0.098 0.41
(0z-in-s2x 1079) 0.54 1.39 5.82

12-bit absolute kg-m2x 104 0.025

encoder (0zins2x10-3) | 0.36

Note When a shaft seal is mounted on a motor, run the motor at the following derating factors be-
cause of increase in friction torque.

SGMP- 01A | 02A 04A | 08A
Derating Rate (%) 90 95

222



5.2 SGM Servomotor

Electrical Specifications of the Holding Brake

a) SGMP Type (Rated Voltage: 90 VDC) . Standard

Motor Model Motor Holding Brake Specifications
Capacity
(W)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)

SGMP-01J00 100 6 5.0 1555 0.062
SGMP-02J01 200 5 10 1573 0.056
SGMP-04101 400 7.6 20 1062 0.085
SGMP-08J1] 750 7.5 37 1083 0.083

b) SGMP Type (Rated Voltage: 24 VDC) . Non-standard

Motor Model Motor Holding Brake Specifications

Capacity
(W)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)

SGMP-01J00O 100 6 5.0 114 0.23
SGMP-02J0 200 5 10 116 0.21
SGMP-04J0 400 7.6 20 89 0.29
SGMP-08JJ 750 7.5 37 77 0.31
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5.2.1 Ratings and Specifications cont.

H 200-VAC SGMP Servomotor Torque-Motor Speed Characteristics

* SGMP-01A

4000

Motor 3000

Speed

(r/min) 2000

1000
0
0 02 04 06 038
TORGUE(N ')
0 40 80 120
TORQUE(oz . in)
e SGMP-04A

4000

Motor 3000

Speed

(/min) 2000

1000

4

1 2 3
TORQUE(N - m)
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200 400 600
TORQUE(oz - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

* SGMP-02A
4000 -
3000
Motor
Speed
(r/min) 2000
1000
% o5 1 15 2
TORGQUE(N - m)
0 100 200 300
TORQUE{oz- In)
« SGMP-08A
4000
3000 4
Motor
Speed 33
(r/min) 2000 '
1000 g
% . 8
TORQ‘bE(N-rﬁ)
0 400 800 1200

TORQUE(oz - in)




5.2 SGM Servomotor

3) Ratings and Specifications of 100-VAC SGM Servomotors

Time rating:

Heat resistance class:
Vibration class:
Withstand voltage:
Insulation resistance:

continuous

Class B

15um or below

1500 VAC

500 VDC 10MQ min.

Enclosure: totally enclosed, self-cooled
Ambient temperature: 0to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
SGM Servomotor A3B A5B 01B 02B 03B
Rated Output *' W (HP) 30 (0.04) |50 (0.07) 100 (0.13) |200 (0.27) |300 (0.40)
Rated Torque *1 *2 N-m 0.095 0.159 0.318 0.637 0.95
(0z-in) (13.5) (22.6) (45.1) (90.1) (135.0)
Instantaneous Peak Torque *' N-m 0.29 0.48 0.96 1.91 3.72
(0z-in) (40.5) (67.7) (135) (270) (527.7)
Rated Current *1 A (rms) 0.63 0.9 2.2 2.7 3.7
Instantaneous Peak Current *' | A (rms) 2.0 29 7.1 8.4 14.8
Rated Rotation Speed *! r/min 3000
Max. Rotation Speed *! r/min 4500
Torque Constant *1 N-m/A (rms) 0.168 0.194 0.156 0.255 0.279
0z-in/A (rms) (23.8) (27.5) (22.1) (36.1) (39.6)
Moment of Inertia (=GD 2)/4) kg-m2 | 0.021 0.026 0.040 0.123 0.191
x10-4 x10™4 x10™4 X104 x 104
(0z-in-s2x 1079) (0.288) (0.368) (0.576) (1.74) (2.71)
Rated Power Rating *! kW/S 4.36 9.63 25.4 32.8 47.3
Rated Angular Acceleration *! | rad/s? 45200 61200 79500 51800 49700
Inertia Time Constant ms 1.6 0.9 0.6 0.4 0.3
Inductive Time Constant ms 1.3 1.6 1.6 5.7 5.3

*1

These items and torque-motor speed characteristics quoted in combination with an
SGDA Servopack at an armature winding temperature of 100°C. Other values quoted
at 20°C. All values typical.

*2 Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6
(mm) (9.84 x 9.84 x 0.24 (in.)) heat sink attached.
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226

NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake and/or a 12-bit absolute encoder.

Other specifications will also change slightly.

Type SGM-
N A3B | AsB | o01B 028 03B
Holding brake | kg-m2x 10~ 0.0085 0.058

(0z-in-s2x 1079) 0.12 0.82
12-bit absolute | kg-m2x10-4 0.025
encoder (0z-in-s2x103)  |0.36

cause of increase in friction torque.

Note When a shaft seal is mounted on a motor, run the motor at the following derating factors be-

SGM- A3B A5B 01B 02B 03B
Derating Rate (%) 70 80 90
Electrical Specifications of the Holding Brake
a) SGM Type (Rated Voltage: 90 VDC) .. Standard
Motor Model Motor Holding Brake Specifications
Capacity
w)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)
SGM-A30OO 30 6 2.0 1350 0.067
SGM-A50 50 6 2.0 1350 0.067
SGM-01030 100 6 35 1350 0.067
SGM-020J0 200 6.5 15 1246 0.072
SGM-03J0 400 6.5 15 1246 0.072
b) SGM Type (Rated Voltage: 24 VDC) .. Non-standard
Motor Model Motor Holding Brake Specifications
Capacity
w)
Capacity Holding Coil Rated
w) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)
SGM-A3OO 30 6 2.0 96 0.25
SGM-A51 50 6 2.0 96 0.25
SGM-0100 100 6 35 96 0.25
SGM-020]1] 200 6.5 15 89 0.27
SGM-0311 400 6.5 15 89 0.27




5.2 SGM Servomotor

H 100-VAC SGM Servomotor Torque-Motor Speed Characteristics

* SGM-A3B
4000
3000
Motor
Speed
(r/min) 2000
1000
0o 01_ 02 03 04
TORQUEN m)
0 20 40 60
TORQUEGZ - in)
* SGM-01B
4000 |
'}
3000 a4
Motor 2
Speed E
(r/min) 2000 g
1000 g
0 i
0 0.25 0.5 0.75 1
TORQUEIN - m)
0 50 100 150
TORQUEGL - In)
¢ SGM-03B
4000 =
Motor 3000
Speed
(r/min) 2000
1000

0 1 2 3 4
TORQUE (Nem)

0 200 400 600
TORQUE(oz - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

* SGM-A5B

Motor
Speed
(r/min)

* SGM-02B

Motor
Speed
(r/min)

4000 -
3000
2000
1000
0
T o
4000 [
3000 !
2000 %
1000 %
% 05 1 15 2
TORQUE(N - in)
O Wcuei®m
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5.2.1 Ratings and Specification scont

4)[Ratings[@nd Specifications of 100-VAC SGMP Servomotors

Time rating: continuous
Heat resistance class: Class B
Vibration class: 15um or below
Withstand voltage: 1500 VAC
Insulation resistance: 500 VDC 10MQ min.
Enclosure: totally enclosed, self-cooled
Ambient temperature: 0to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
SGMP Servomotor 01B 02B 03B
Rated Output* W (HP) 100 (0.13) 200 (0.27) 300 (0.40)
Rated Torque*! *2 N-m 0.318 0.637 0.955
(oz-in) (45.1) (90.1) (135)
Instantaneous Peak Torque*! N-m 0.96 1.91 2.86
(oz-in) (135) (270) (406)
Rated Current* A (rms) 2.2 2.7 4.3
Instantaneous Peak Current*T A (rms) 71 8.4 13.9
Rated Rotation Speed*! r/min 3000
Max. Rotation Speed*! r/min 4500
Torque Constant*! N-m/A (rms) 0.160 0.258 0.246
oz-in/A (rms) 22.8 36.5 34.9
Moment of Inertia Incremental encoder, no | (=GD 2,/4) 0.065 0.209 0.347
brake kg-m2 x1074 x1074 x1074
(0z-in-s2x1073) |(0.917) (2.96) (4.92)
Incremental encoder, (=GD 2\/4) 0.103 0.307 0.445
with brake kg-m? x1074 x1074 x1074
(0z-in-s2x 1073) | (1.46) (4.35) (6.31)
Absolute encoder, no (=GD 2\/4) 0.090 0.234 0.372
brake kg-m2 x1074 x1074 x1074
(0z-in-s2x1073) | (1.27) (3.31) (5.27)
Absolute encoder, with | (=GD 2/4) 0.128 0.332 0.470
brake kg-m2 x1074 x1074 x1074
(0z-in-s? (1.81) (4.70) (6.66)
%x1073)
Rated Power Rate* kW/s 15.7 19.4 26.3
Rated Angular Acceleration* rad/s 49200 30500 27500
Inertia Time Constant ms 0.8 0.7 0.4
Inductive Time Constant ms 3.6 6.3 8.5

*1 These items and torque-motor speed characteristics quoted in combination with an
SGDA Servopack at an armature winding temperature of 100°C. Other values quoted
at 20°C. All values typical.

*2 Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6
(mm) (9.84 x 9.84 x 0.24 (in.)) heat sink attached.
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5.2 SGM Servomotor

NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake and/or a 12-bit absolute encoder.

Other specifications will also change slightly.

Type SGMP-
N 01B 02B 03B
Holding brake | kg-mx 104 0.038 0.098
(0z-in-s2x1073) |0.54 1.39
12-bit absolute | kg-mx 104 0.025
encoder (0zin-s2x10-3) [0.36

Note When a shaft seal is mounted on a motor, run the motor at the following derating factors be-
cause of increase in friction torque.

SGMP-

01B

02B

03B

Derating Rate (%)

90

95
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5.2.1 Ratings and Specifications cont.

Electrical[$pecifications[dffhe[Holding[Brake

a) SGMP Type (Rated Voltage: 90 VDC) . Standard

Motor Model Motor Holding Brake Specifications
Capacity
(W)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)

SGMP-01J00 100 6 5.0 1555 0.062
SGMP-02J01 200 5 10 1573 0.056
SGMP-04101 400 7.6 20 1062 0.085
SGMP-08J1] 750 7.5 37 1083 0.083

b) SGMP Type (Rated Voltage: 24 VDC) . Non-standard

Motor Model Motor Holding Brake Specifications

Capacity
(W)
Capacity Holding Coil Rated
(W) Torque Resistance Current
(kg-cm) Q (at20°C) | A (at20°C)

SGMP-01J0O 100 6 5.0 114 0.23
SGMP-02J0 200 5 10 116 0.21
SGMP-04J0 400 7.6 20 89 0.29
SGMP-08JJ 750 7.5 37 77 0.31
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5.2 SGM Servomotor

H 100-VAC SGMP Servomotor Torque-Motor Speed Characteristics

* SGMP-01B

Motor
Speed
(r/min)

4000

3000

2000

1000

* SGMP-03B

Motor

peed
(r/min)

4000 %

2000

1000

0 02 04 06 0.8
TORQUEIN -m}

50 . 100
TORQUEGZ « in}

1 2 3
TORQUE(N - m)

0 200 400
TORQUE(oz - in)

600

A: Continuous Duty Zone
B: Intermittent Duty Zone

* SGMP-02B

4000 -

3000
Motor

Speed
(r/min) 2000

1000

0.5 1 1.5
TOROQUELN M)

100 200 300
TORQUEoZ . in)

231




SERVO SELECTION AND DATA SHEETS

5.2.2Mechanical Characteristics

5.2.2 Mechanical Characteristics

1) Allowable Radial Load, Allowable Thrust Load
The output shaft allowable loads for SGM and SGMP Servomotor are shown below.

Conduct mechanical design such that the thrustloads and radial loads do not exceed the

232

values stated below.

¢ Servomotor with incremental encoder

Allowable Allowable LR
Motor Type | Radial Load Thrust Load mm Reference Drawing
Fr [N(Ib)] Fs [N(Ib)] (in.)
SGM-A3 68 (15) 54 (12) 20 (0.82)
SGM-A5 68 (15) 54 (12) 20 (0.82)
SGM-01 78 (17) 54 (12) 20 (0.82)
SGM-02 245 (55) 74 (16) 25 (1.02) LR
SGM-03 245 (55) 74 (16) 25 (1.02) fr
SGM-04 245 (55) 74 (16) 25 (1.02) | §
SGM-08 392 (88) 147 (33) 35 (1.43) «
SGMP-01 78 (17) 49 (11) 20 (0.82)
SGMP-02 245 (55) 68 (15) 25 (1.02)
SGMP-03 245 (55) 68 (15) 25 (1.02)
SGMP-04 245 (55) 69 (15) 25 (1.02)
SGMP-08 392 (88) 147 (33) 35 (1.43)

¢ Servomotor with absolute encoder

Allowable Allowable LR
Motor Type | Radial Load Thrust Load mm Reference Drawing
Fr [N(Ib)] Fs [N(Ib)] (in.)
SGM-A3 49 (11) 19 (4) 20 (0.82)
SGM-A5 68 (15) 19 (4) 20 (0.82)
SGM-01 68 (15) 19 (4) 20 (0.82)
SGM-02 196 (44) 49 (11) 25 (1.02) R
SGM-03 196 (44) 49 (11) 25 (1.02) Fr
SGM-04 196 (44) 68 (15) 25 (1.02) Vo
SGM-08 343 (77) 98 (22) 35 (1.43) o “—
SGMP-01 78 (17) 49 (11) 20 (0.82)
SGMP-02 245 (55) 68 (15) 25 (1.02)
SGMP-03 245 (55) 68 (15) 25 (1.02)
SGMP-04 245 (55) 69 (15) 25 (1.02)
SGMP-08 392 (88) 147 (33) 35 (1.43)

Note The radial load and thrust load limit values are the sum of the loads generated by

the motor torque and the external loads applied to the shaft.




5.2 SGM Servomotor

2) Mechanical Tolerance

The tolerances of the SGM and SGMP Servomotor output shaft and installation are
shown in the table below.

Tolerance (T.I.R.) Reference Diagram

Perpendicularity between flange 0.04mm
face and output shaft @ (0.0016in.)

Mating concentricity of flange O.D.  0.04mm

(0.0016in.)

Run-out at end of shaft @ 0.02mm
(0.00079in.)

Note T.I.R. = Total Indicator Reading

3) Direction of Motor Rotation

Positive rotation of the servomotor is counter-
clockwise, viewing from the load.

4) Impact Resistance i Vertical
Mount the servomotor with the axis horizontal.
The servomotor must withstand the following ver- B I T
tical impacts. J Horizontal shaft

* Impact Acceleration: 98 m/s? (10 G)
* Number of Impacts: 2
NOTE InSGMand SGMP Servomotors, an accurate detector is attached to the shaft at the opposite

end from the load.
Avoid applying impacts directly to the shaft as these may damage the detector

5) Vibration Resistance Longitudinal
b s
: Vertical
Mount the servomotor with the axis horizontal.
The servomotor must withstand the following T
vibration accelerations in three directions: verti- \ - - e
cal, transverse, and longitudinal. Transverse J Horizontal
shaft

» Vibration Acceleration: 24.5 m/s? (2.5 G)
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5.2.2Mechanical Characteristics cont.

6) Vibration Class Vibration Measurement Position
T
The SGM Servomotor meets the following vibra- T
tion class at rated speed. - : ‘1;_“ o

* Vibration Class: 15um or below

.«W

Vibration Class

Vibration class 15um or below indicates that the total amplitude of vibration of the motor
alone, running at rated speed, does not exceed 15um.
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5.3 Servopack Rating and Specifications

5.3 Servopack Ratings and Specifications

This section presents tables of SGDA Servopack ratings and specifications separately
for speed/torque control and for position control.

5.3.1 Ratings and Specifications ............. .o 235
5.3.2 Overload Characteristics ............cc i 240
5.3.3 Starting Time and Stopping Time ..., 241
534 Loadlnertia . ... ... e 241
535 OverhangingLoads . ...........oiiuiiiiiii i 244
5.3.6  In-rush Currentand PowerLoss ............ciiiiiiiiiiiinnnn.n. 245

5.3.1 Ratings and Specifications

1) The ratings and specifications of the SGDA Servopack are shown below. Refer to them
as required when selecting a Servopack.
Referto the specifications listed for combination with the appropriate type of Servomotor.

2) Ratings and Specifications of SGDA Servopack for Speed/Torque Control

Voltage 200 VAC 100 VAC

SGDA Servopack A3AS | A5AS |01AS |02AS |04AS |08AS |A3BS |A5BS |01BS |02BS |03BS
Max. Applicable Motor Capacity 30 50 100 200 400 750 30 50 100 200 300
W (HP) (0.04) |(0.07) |(0.13) |(0.27) |(0.58) |(1.01) | (0.04) |(0.07) |(0.13) |(0.27) | (0.40)
Coml:‘)i'ned Motor Type A3A] | A5A[] | 01AC0 | 02A[0 |04AC] |08AD | A3B[1] | A5B[I |01B[O |(02B[I |03B
fpec'f'ca‘ Motor Ca- |30 50 100 [200 400 [750 |30 50 100 [200 | 300
lons pacity W | (0.04) |[(0.07) |(0.13) |(0.27) |(0.53) |(1.01) |(0.04) |(0.07) |(0.13) |(0.27) |(0.40)

(HP)

Rated/ 3000/4500 r/min 3000/4500 r/min

Max. Mo-

tor Speed

Applicable | Incremental encoder 2048 P/R, absolute encoder 1024 P/R

encoder
Combined Allowable 0.63 0.78 1.20 3.69 3.82 13.4 0.63 0.78 1.20 3.69 3.82
Specifica- Load Iner- | (8.80) | (11.0) |(17.0) |(52.2) | (54.1) |(189) |(8.80) | (11.0) | (17.0) |(52.2) | (54.1)
tions tia*1 J_

kg-m2x

10~

(0z-in-s2x

10-9)
Combined | Continuous Output 0.42 0.6 0.87 2.0 2.6 4.4 0.63 0.90 2.2 2.7 3.7
Specifica- | Current
tions Max. Output Current | 1.3 1.9 2.8 6.0 8.0 139 |20 2.9 7.1 8.4 14.8
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5.3.1Ratings and Specifications cont.

Voltage 200 VAC 100 VAC
SGDA Servopack A3AS | A5AS |01AS |02AS |04AS |08AS |[A3BS |[A5BS |[01BS |02BS |03BS
Max. Applicable Motor Capacity 30 50 100 200 400 750 30 50 100 200 300
W (HP) (0.04) |(0.07) |(0.13) |(0.27) |(0.53) | (1.01) |(0.04) |(0.07) |(0.13) | (0.27) | (0.40)
Basic Power Supply Single-phase 200 to 230 VAC, +10% to -15%, 50/60 | Single-phase 100 to 115 VAC*2, +10% to
Specifica- Hz -15%, 50/60 Hz
tions Control Method Single-phase, full-wave rectification IGBT-PWM (sine-wave driven)
Feedback Incremental encoder 2048 P/R, absolute encoder 1024 P/R
Location | Ambient 0 to 55°C*3
Temp.
Storage -20 to +85°C
Temp.
Ambient/ 90% or less (with no condensation)
Storage
Humidity
Vibration/ | 0.5/2G
Shock Re-
sistance
Structure Base mounted
Approx. mass kg (Ib) | 0.9 (1.98) 1.2 1.5 0.9 (1.98) 1.2 1.5
(2.65) | (8.31) (2.65) | (38.31)
Perfor- Speed Control 1:5000
mance Range**
Speed Load Reg- | 0% to 100%:0.01% max. (at rated speed)
Regula- | ulation
ian*S
tion Voltage | 0%
Regulation
Tempera- | 25425°C: 4-0.1% max. (at rated speed)
ture Regu-
lation
Frequency 250 Hz (at Ji=Jy)
Characteristics
Torque Control +2.0%
(Repeatability)
Accel/Decel Time 0to10s
Setting
Input Speed Rated Ref- | -6 VDC (positive motor rotation with positive reference) at rated speed (factory setting)
. Refer- erence : : .
Signal ence Voltage Variable setting range: +2 to =10 VDC at rated speed
Input Im- Approx. 30 k2
pedance
Circuit Approx. 47 us
Time
Constant
Torque Rated Ref- | =3 VDC (positive motor rotation with positive reference) at rated speed (factory setting)
Refer- erence : : .
ence Voltage Variable setting range: +1 to +10 VDC at rated torque
Input Im- Approx. 30 k2
pedance
Circuit Approx. 47 us
Time
Constant
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5.3 Servopack Rating and Specifications

Voltage

200 VAC 100 VAC

1/0
Signals

Position | Output
Output Form

A-, B-, C-phase line driver

Frequency
Dividing
Ratio

(16 to N) /N N=2048, 1024*6

Sequence Input

Servo ON, P drive (or motor forward/reverse by torque control, zero-clamp drive reference, or
internal setting speed), forward run stop (P-OT), reverse run stop (N-OT), current limit + selection (or
internal speed selection), current limit — selection (or internal speed selection), alarm reset

Sequence Output

Current limit detection (or TGON), speed coincidence, external brake interlock, servo alarm, 3-bit
alarm codes

Dynamic Brake

Operated at main power OFF, servo alarm or overtravel.

External Regenerative Unit

Required when exceeding the allowable load inertia*!

Overtravel

Dynamic brake stop at P-OT or N-OT or deceleration stop

Protective Functions

Overcurrent, grounding, overload, overvoltage, overspeed, reference input read error, overrun
prevention, origin error, CPU error, encoder error

Indicators Alarm and power LEDs
Programming panel is available as an option
Others Torque control, zero clamp operation (position loop stop}, soft start/stop, speed coincidence, brake

interlock signal output, reverse run connection, JOG run, auto-tuning

*1

*2

*3

*4

*5

*6

Allowable load inertia ranges require no optional external regenerative unit. Values
are 30 times the moment of inertia for 30 W (0.04 HP) to 200 W (0.27 HP) Servomo-
tors, and 20 times for 400 W (0.53 HP) and 750 W (1.01 HP) Servomotors. Ifload iner-
tias exceed these ranges, restrict the operation or use a regenerative unit.

Supply voltage should not exceed 230 V + 10% (253 V) or 115V + 10% (127 V). A
step-down transformer is required if the voltage should exceed these values. 5

Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.

The lowest speed of the speed control range is the speed at which the motor does not
stop under 100% load.

Speed regulation is defined as follows:
No-load-speed — Full-load-speed

Speed regulation = Rated speed

X 100%

The motor speed may change due to voltage variations or amplifier drift and changes
in processing resistance due to temperature variation.

These ratios of the speed changes to the rated speed represent the speed regulation
due to voltage and temperature variations.

N is the number of encoder pulses.

237



SERVO SELECTION AND DATA SHEETS

5.3.1Ratings and Specifications cont.

3) Ratings and Specifications of SGDA Servopack for Position Control

Voltage 200 VAC 100 VAC
SGDA Servopack A3AP | A5AP | 01AP | 02AP |04AP |08AP |A3BP |A5BP |01BP |02BP |03BP
Max. Applicable Motor Capacity W 30 50 100 200 400 750 30 50 100 200 300
(HP) (0.04) |(0.07) |(0.13) | (0.27) |(0.53) | (1.01) | (0.04) | (0.07) |(0.13) | (0.27) | (0.40)
Combined Motor Type A3A[C] | ASAL] | 01A] | 02AL] | 04A[] | 08AL] | A3BLJ | A5B[] | 01B[J | 02B[] | 03B[]
Specifications Motor Ca- |30 50 100 [200 [400 750 |30 50 100 |[200 |300
pacity W (0.04) |(0.07) |(0.13) | (0.27) |(0.53) | (1.01) | (0.04) | (0.07) |(0.13) | (0.27) | (0.40)
(HP)
Rated/ 3000/4500 r/min 3000/4500 r/min
Max. Motor
Speed
Applicable | Incremental encoder 2048 P/R, absolute encoder 1024 P/R
encoder
Allowable | 0.63 0.78 1.20 3.69 3.82 13.4 0.63 0.78 1.20 3.69 3.82
Loa1d Iner- | (8.80) | (11.0) | (17.0) | (52.2) |(54.1) | (189) |(8.80) | (11.0) | (17.0) |(52.2) | (54.1)
tia*
Ju kg~m2><
10~
(0z-in-s2x
10-9)
Continuous Output 0.42 0.6 0.87 2.0 2.6 4.4 0.63 0.90 2.2 27 3.7
Current
Max. Output Current 1.3 1.9 2.8 6.0 8.0 13.9 2.0 2.9 71 8.4 14.8
Basic Specifi- | Power Supply Single-phase 200 to 230 VAC, +10% to -15%, Single-phase 100 to 115 VAC*2, +10% to
cations 50/60 Hz*2 -15%, 50/60 Hz
Control Method Single-phase, full-wave rectification IGBT-PWM (sine-wave driven)
Feedback Incremental encoder 2048 P/R, absolute encoder 1024 P/R
Location | Ambient 0 to 55°C*3
Temp.
Storage -20°C to +85°C
Temp.
Ambient/ 90% or less (with no condensation)
Storage
Humidity
Vibration/ | 0.5/2G
Shock Re-
sistance
Structure Base mounted
Mass kg (Ib) 0.9 (1.98) 1.2 1.5 0.9 (1.98) 1.2 1.5
(2.65) | (3.31) (2.65) | (3.31)
Performance | Bias Setting 0 to 450 r/min. (Setting resolution: 1 r/min.)
Feed Forward Com- 0 to 100% (Setting resolution: 1%)
pensation
Position Complete 0 to 250 reference units.
Width Setting Reference unit: minimum unit of position data which moves load
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5.3 Servopack Rating and Specifications

Voltage 200 VAC | 100 VAC
Input Signal Refer- Type SIGN + PULSE train, 90° phase difference 2-phase pulse, (A-phase+B-phase), CCW pulse+CW
ence pulse
Pulse Pulse Line driver (+5 V level), open collector (+5 V or +12 V level)
Form
Pulse Fre- | 0 to 450 kpps
quency

Control Signal

CLEAR (input pulse form identical to reference pulse)

1/0 Signals Position | Output
Output Form

A-, B-, C-phase line driver

Frequency
Dividing
Ratio

(16 to N) /N N=2048, 1024)**

Sequence Input

Servo ON, P drive (or motor forward/reverse by internal speed setting), forward run stop (P-OT),
reverse run stop (N-OT), alarm reset, current limit + selection (or internal speed selection),
current limit — selection (or internal speed selection)

Sequence Output

Current limit detection (or TGON), positioning complete, brake interlock, servo alarm, 3-bit alarm
codes

Dynamic Brake

Operated at main power OFF, servo alarm or overtravel.

External Regenerative Unit

Required when exceeding the allowable load inertia

Overtravel

Dynamic brake stop at P-OT or N-OT or deceleration stop

Protective Functions

Overcurrent, grounding, overload, overvoltage, overspeed, overrun prevention, origin error, CPU
error, encoder error, overflow

Indicators Alarm and power LEDs
Programming panel is available as an option
Others Brake interlock signal output, reverse run connection, JOG run, electronic gear, auto-tuning

*1 Allowable load inertia ranges require no optional external regenerative unit. Values
are 30 times the moment of inertia for 30 W (0.04 HP) to 200 W (0.27 HP) Servomo-
tors, and 20 times for 400 W (0.53 HP) and 750 W (1.01 HP) Servomotors. Ifload iner-
tias exceed these ranges, restrict the operation or use a regenerative unit.

*2 Supply voltage should not exceed 230 V + 10% (253 V) or 115V + 10% (127 V). A
step-down transformer is required if the voltage should exceed these values.

*3 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.

*4 N is the number of encoder pulses.

239




SERVO SELECTION AND DATA SHEETS

5.3.20verload Characteristics

5.3.2 Overload Characteristics

The Servopack has a built-in overload protective function to protect the Servopack and Ser-
vomotor 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 temper-

ature of 40°C.
1000
H¥
i)
3
t ......
4.7
100 200 300
Hot Start

Indicates that both Servopack and Servomotor have run long enough at rated load to be
thermally saturated.
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5.3 Servopack Rating and Specifications

5.3.3 Starting Time and Stopping Time

1) 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.
Ng (u +J)

Starting Time: tf = 104.7 % ms
9 Ko (0p) ™)
o N (Jy + J,)

Stopping Time: tf = 104.7 x "M "Y' Img

PPing Keln (o + ) ™

Ng: Motor rated speed (r/min.)

Jm: Motor moment of inertia (kg-m2=Ib-in-s2) ... (GD2/4)

JL: Load converted to shaft moment of inertia (kg-m?) .. (GD?_/4)

Ki: Motor torque constant (N-m/A=Ib-in/A)

Ir: Motor rated current (A)

a=lp/Ir: Accel/decel current coefficient

[where Ip is accel/decel current (accel/decel current is o times the motor rated current) (A)]
B=I_/Ig]: Load current coefficient

[I]: Load torque equivalent current (load current is §§ times the motor rated current) (A)]

£y
Motor Current T " " _T? -
. Time

| : tr L 4

Motor Speed i

¥

Time

:

Motor Current (size) - Motor Speed Timing Chart

5.3.4 Load Inertia

1) The larger the load inertia becomes, the worse the movement response of the load.
The size ofthe load inertia [J ] allowable when using a Servomotor depends on the motor
capacity, as shown in the diagrams below.

¢ Small Load Inertia

Load Load
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5.3.4Load Inertia cont.

¢ Large Load Inertia

a) SGM Servomotors
200-VAC Servomotors with incremental encoder

Load

Load Inertia
kg-m2x 104
(0z-in-s2x 1079)
30W
(0.04HP)
0.63
(8.75)
O 1
o 000 4500{rming
Motor Speed
Load Inertia
kg-m2x 104
(0z-in-s2x 1073)
50w
078 (0.07HP)
(10.8
o .
] 3000 4500({main)
Motor Speed
Load Inertia
kg-m2x 104
(0z-in-s2x 1079)
160 W
12 (0.13HP)
(16.7
g
o 3000 4500(min)
Motor Speed

Note

Motor Load
| O’_ﬂ'\/@\f'

Load Inertia
kg-m2x 104
(0z-in-s2x 1079)
200 W
368 (0.27HP)
(51.2)
215
(30.0)
o .
g 3000 4500t/ e
Motor Speed
Load Inertia
kg-m2x 104
(0z-in-s2x 1079)
58 400 W
(52.7) (0.53HP)
16
(26.4)
pLb—— | PR -
o 00 4500{rmin}
Motor Speed
Load Inertia
kg-m2x 104
(0z-in-s2x 1073)
750 W
134 (1.01HP)
(186)
47
(65.3)
o - )
o 3000 4500 {/min)

Motor Speed

The above diagrams represent deceleration under maximum torque. Applying an accelera-
tion/deceleration curve to the reference allows operation outside the range of the diagrams.

(That is, characteristics change according to pattern of operation and load conditions).
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5.3 Servopack Rating and Specifications

b) SGMP Servomotors
200-VAC Servomotors with incremental encoder

Load Inertia Load Inertia
kg-m2x10-4 kg-m2x10-4
(0z-in-s2x 1073) (0z-in-s2x 1073)
100 W 200W
1 625 (0.13HP) 3782 (0.27HP)
(22.6) (52.2)
1.463
(20.3)
{ i o i
g 300 4500{rfewin) 0 3000  4500(/min)
Motor Speed Motor Speed
Load Inertia Load Inertia
kg-m2x10-4 kg-m2x10-4
(0z-in-s2x 1073) (0z-in-s2x 1073)
400 W 055 750 W
2,470 (0.53HP) (146.5) (1.01HP)

(48.2)

1.388
(19.3)

l
|
|
B
'
B
B
H
:
H
1
'
|

211 p
@93 ;

& 3000 4500{pming o W00 4500(Hmin)

Motor Speed Motor Speed

Note Diagrams above represent deceleration under maximum torque. Applying an acceleration/
deceleration curve to the reference allows operation outside the range of the diagrams. (That
is, the characteristics change according to pattern of operation and load conditions).

2) Anovervoltage alarm is likely during deceleration if the load inertia exceeds the range of
the diagrams. Take one of the countermeasures below.

a) Reduce the torque limit value.

b) Reduce the deceleration rate.

¢) Reduce the maximum speed used.

d) Add a regenerative unit.
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5.3.50verhanging Loads

5.3.5 Overhanging Loads

1) A Servomotor may not be operated under an overhanging load, that is aload which tends
to continually rotate the motor.
Under an overhanging load (e.g. when the direction of the torque applied by the motor is
opposite from the direction of shaft rotation), the Servopack regenerative brake is applied
continuously and the regenerative energy of the load may exceed the allowable range
and damage the Servopack.
The regenerative brake capacity of the SGDA Servopack is rated for short-time opera-
tion, approximately equivalent to the deceleration stopping time.

* Overhanging Load Example 1: Motor drive for vertical axis, using no counterweight

Motor \\
Motor subject to be rotated from feed

motor to keep applied tension.

244



5.3 Servopack Rating and Specifications

5.3.6 In-rush Current and Power Loss

Servopack SGDA- In-rush Current (Peak Output Current Power Loss
Value) A (Effective Value) w
A
Supply Voltage 200V A3 (30W-0.04HP) 35 0.42 15
A5 (50W-0.07HP) 35 0.6 18
01 (100W-0.13HP) 35 0.87 20
02 (200W-0.27HP) 350 2.0 35
04 (400W-0.53HP) 35 2.6 45
08 (750W-1.01HP) 70 4.4 60
Supply Voltage 100V A3 (30W-0.04HP) 18 0.63 17
A5 (50W-0.07HP) 18 0.9 20
01 (100W-0.13HP) 18 2.2 30
02 (200W-0.27HP) 18 2.7 47
03 (300W-0.40HP) 35 3.7 70
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings

5.4 >-Series Dimensional Drawings

This section presents dimensional drawings of the =-Series Servomotor, Servopack,
and Digital Operator.

5.4.1  Servomotor Dimensional Drawings .. ..., 246
5.4.2 Servopack Dimensional Drawings ............ ..ot 289
5.4.3 Digital Operator Dimensional Drawings .................ccciiiiiinn.. 291

5.4.1 Servomotor Dimensional Drawings

1) The dimensional drawings of the SGM Servomotors are broadly grouped into the follow-
ing four categories.

a) Incremental encoder, no brake (from page 247)
b) Incremental encoder, with brake (from page 252)
c) Absolute encoder, no brake (from page 257)

d) Absolute encoder, with brake (from page 262)

Motor capacities are available as 30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP), 200
W (0.27 HP), 300 W (0.40 HP), 400 W (0.53 HP), 750 W (1.01 HP). These are grouped
into three categories, as follows:

« 30W (0.04 HP), 50W (0.07 HP), 100W (0.13 HP)
« 200W (0.27 HP), 300W (0.40 HP), 400W (0.53 HP)

* 750W (1.01 HP)
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5.4 Zf§eries Dimensional Drawings

(1) SGM Servomotor
Incremental encoder, no brake (Type SGM-OC310)

* 30W (0.04 HP), 50W (0.07 HP),100W (0.13 HP)

30030 (11.81+1.18)

=~

Protective Tube Motor Lead (Teflon wire)
5(¢0.20) (Black)

U
AWG24,UL1828 or UL3534
Motor Plug g%
/ 30030 (0.0016) Screw
/~ (11.81x1.18)

0.0008

Encoder Plug

Encoder Lead
uL2854

[ 1]0.04 ¢0_02
g 5y} LL 25 Cross-section Y-Y
(0.98) "o
33 (1.30) LM 25 - 8 40 (1.57)
| 9.5 (0.37 (0.10) od og
6.5 4 ( ) 8' co' $46
(0.26) (0.16) 5 (0-20)] - .
I T ger
U
[=——= = 3 T
) il - f—
8 Y 5
g 7 N N
© —
gg } < Y y %* ¥

/ AL00008) gt end screw hole

Incremental Encoder (SGM-CITIA(B)316,
2048 P/R with key type only)

2-94.3 ($0.17)
MTG Holes

Type L LL LM S QK U w T Screw | Out- | Approx. | Allow- | Allow-
SGM- Dimen- | put mass able able
sions w kg radial | thrust
(HP) (Ib) load load
N (Ib) | N (Ib)
A3A312 (945 |695 |365 |6 No key — 30 0.3 68 (15) |54 (12)
A3B312 | B-72) | (2.74) | (1.44) | (0.24) (0.04) | (0.66)
A3A314 14 1.2 2 2
A3B314 (0.55) | (0.05) | (0.08) | (0.08)
A3A316 M2.5
depth 5
A3B316 (0.20)
A5A312 [102.0 |77.0 |440 |6 No key — 50 0.4
A5B312 | (4.02) [(3.03) | (1.73) | (0.24) (0.07) |(0.88)
A5A314 14 1.2 2 2
A5B314 (0.55) | (0.05) | (0.08) | (0.08)
A5A316 M2.5
depth 5
A5B316 (0.20)
01A312 |119.5 |945 (615 |8 No key — 100 0.5 78 (18)
01B312 | (4.70) | (3.72) | (2.42) | (0.31) (0.13) | (1.10)
01A314 14 1.8 3 3
01B314 (0.55) | (0.07) | (0.12) | (0.12)
01A316 M3
depth 6
01B316 (0.24)
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

Note 1) The detector uses an incremental encoder 2048 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “A3A(B)314”, “A3A(B)316”,“A5A(B)314”, “A5A(B)316”, “01A(B)314” and “01A(B)316”
have a keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight
key is supplied.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

« 200 W (0.27 HP), 300 W (0.40 HP), 400 W (0.53 HP)

Encoder Lead NG+l 82118
UL2854 {

Encoder Plu
// g
U

1 M
Motor Lead (Teflon wire) AWG22

N

!
Protective Tube (Black) UL1828 or UL3534 Motor Plug =z
$6($0.24)> — ~%/ FREL
/ 004 - Screw
£ st
; £ (TLELETIR) }' Cross-section Y-Y
& LL 0018
34(1.34) LM 3042 820 04A]
5.2 7.5 | (030 12 5 E [ $5.0018)
Ty [=3 *
{020)*:’ 1 4.5 {018) {O.fif}i & (0‘24) c:;; vm.‘
J - 60 (2.36) 470
} ¥ ] | - 4-R5.3 42.76)
QK - I

Tolag s

a1 PTlee

""“'ﬂ'% g‘}

3 L

|
Incremental Encoder [0.02 |/
2048 P/R (0.0008)
Shaft end screw ($0.22)
hole MTG Holes

(SGM-CJJA(B)316,
with key type only)
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5.4 Zf§eries Dimensional Drawings

Type L LL LM QK U w T Screw Out- | Approx. | Allow- | Allow-
SGM- Dimensions put mass able able
w kg radial | thrust
(HP) (Ib) load load
N (Ib) | N (Ib)
02A312 [126.5 [96.5 |62.5 |No key — 200 |[1.1 245 74 (17)
02B312 | (4.98) | (3.80) | (2.46) (0.27) | (2.43) (55.1)
02A314 20 3 5 5
02B314 (0.79) | (0.12) | (0.20) | (0.20)
02A316 M5,
03B312 | 154.5 |124.5 [90.5 | No key — 300 1.7
03B314 | (6:08) | (4.90) | (3.56) [5g 3 5 5 (0.40) | (3.75)
03B316 (0.79) | (0.12) | (0.20) | (0.20) M5,
depth 8 (0.31)
04A312 No key — 400
04A314 20 [3 5 5 (0.53)
04A316 (0.79) | (0.12) | (0.20) | (0.20) M5,
depth 8 (0.31)

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “02A(B)314”, “02A(B)316”,“03B314”, “03B316”, “04A314” and “04A316” have a keyed
shaft. The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

« 750 W (1.01 HP)

ke (1181 L1.18)
l 35 !
(138} Pz

Motor Lead (Teflon wire)

AWG20 UL1828 or UL3534

Encoder Lead
L2854

U, Screw

2) Type “A” indicates 200 V specification.

. Motor Plug i
Protective Tube (Black)
$6($024~ | = ~ 3‘%&
T 300 % 30
™ orsrErTesr s ras[T1EL004 JAIG918 Gross section Y-y
145 (5,71 40(1.57 - : \
3401 3%, 1 111{4.37) 3 (0.12) ~ [of70.04 [A]ig00016)
§.240.20% 0l40Aan 15{0.55) 3 8 80 (3.15)
od oo $90
T (0.28) 8 QK Pg oS .
L] . 0.3 -l 8
[ﬂ, [ o oS
=
g- T‘K; = § cn§ i
_ ) - .}G P
—y £ 1
Mg b
.._} |-———-35: v 4-¢7 (¢0.28)
(1.38) MTG Holes 4-R8.2
] N Shaft end screw hole
/ {% (SGM-08A316,
Incremental Encoder 73002 with key type only)
2048 PIR (0:0002)
Type QK U w T Screw Output Approx. | Allowable | Allowable
SGM- Dimen- w mass radial thrust
sions (HP) kg load load
(Ib) N (Ib) N (Ib)
08A312 | No key — 750 3.4 392 (88) 147 (33)
08A314 [30 [3 5 5 (1.01)  1(7.50)
08A316 | (1.18) [(0.12) | (0.20) | (0.20) M5,
depth
8(0.31)
Note 1) The detector uses an incremental encoder 2048 P/R.

3) “08A314” and “08A316” have a keyed shaft. The keyway complies with JIS B 1301-1976
(precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the mo-

tor mounting surface.




5.4 2-Series Dimensional Drawings

16 (063}

* Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

Motor Plug Motor Wiring Specifications
4.5 (039 . .
Plug : 172167-1 (AMP) 1] U phase Red
ﬁ.. Pin: 170360-1 or 170364-1 2| V phase White
el & (170359-1 or 170363-1: 30, 50, or 3| W phase Blue
S g [2] 100 W only) 4 FGp Green
o B Connected to
T Cap: 172159-1
Socket: 170362 -1 or 170366-1
Encoder Plug
IRLACEE Plug: 172169-1 (Made by AMP) y -
[—@_ Pin: 170359-1 or 170363-1 Incremental Encoder Wiring Specifications
i Connected to
i%‘?_ L@ Cap :172161-1 1 | A channel output Blue
§| D35 Socket: 170361-1 or 170365-1 2 | A channel output Blue/Black
A M E 3 | B channel output Yellow
- 4 | B channel output Yellow/Black
5 | C channel output Green
6 | C channel output Green/Black
7 | OV (power supply) Gray
8 | +5V (power supply) |Red
9 | FG (Frame Ground) | Orange
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

(2) SGM Servomotor
Incremental encoder, with brake (Type SGM-JJ[1310B)

* 30W (0.04 HP), 50W (0.07 HP), 100W (0.13 HP)

30030 (11.81x1.18)

Encoder Lead

UL2854 Encoder Plug
Motor Lead (Teflon wire) AWG24,
UL1828 or UL3534 U
Protective Tube % Motor Plug
6(40.24) (Black
96(60.24) ) - (0.0016) 0.0008 ;i?
170.04 [A] {©ko.02 [A Screw
oJ 5y LL 25 —
I .
0.98) 2 Cross-section Y-Y
33(1.300 LB LM —| 8
9.5 (0.37) RIS 40 (1.57)
65 4 5 (0. 25 (f10) o °2|°F 16
0.26 16| L 5 (0.20) QK £ 8| e
© L Brake Lead W%& N 2 .= @189 %
— e =] = T
@ Y - * 5
I‘.‘:’; - - - == x\\\\\ er—)
©| # -y '[ @ Q
0 U v <
o — Al (0.0008) Shaft end ol
: aft end screw hole
Incremental Encoder Holding Brake ] 7 0.02] (SGM-DDA(B;’;mB 2-94.3 (¢0.17)
2048 P/R (Deenergisation Operation) with key type only) * MTG Holes
Voltage: 90 VDC, Dissipated Yy ype only
current (Reference): 0.08 A
Brake Holding Torque
= Motor Rated Torque
Type L LL LM LB S QK U w T Screw Out- | Approx. | Allow- | Allow-
SGM- Dimen- put mass able able
sions w kg radial | thrust
(HP) (Ib) load load
N (Ib) | N (Ib)
A3A312B | 126.0 | 101.0 |36.5 315 6 No key — 30 0.6 68 (15) | 54 (12)
A3B312B | (4:96) | (3.98) |(1.44) | (1.24) | (0.24) (0.04) | (1.32)
A3A314B 14 1.2 2 2
A3B314B (0.55) | (0.05) | (0.08) | (0.08)
A3A316B M2.5,
depth 5
A3B316B (O.ZO)
A5A312B | 133.5 | 108.5 |44.0 315 6 No key — 50 0.7
A5B312B | (5:26) | (4.27) | (1.73) | (1.24) | (0.24) (0.07) | (1.54)
A5A314B 14 1.2 2 2
A5B314B (0.55) | (0.05) | (0.08) | (0.08)
A5A316B M2.5,
depth 5
A5B316B (O.ZO)
01A312B | 160.0 [135.0 |61.5 40.5 8 No key — 100 0.8 78 (18)
0183128 | 6:30) | (6.31) | (2.42) | (1.59) | (0.31) (0.13) | (1.76)
01A314B 14 1.8 3 3
01B314B (0.55) | (0.07) | (0.12) | (0.12)
01A316B M3,
depth 6
01B316B (0.24)
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5.4 Zf§eries Dimensional Drawings

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “A3A(B)314B”, “A3A(B)316B”, “A5A(B)314B”, “A5A(B)316B”, “01A(B)314B” and
“01A(B)316B” have a keyed shaft. The keyway complies with JIS B 1301-1976 (preci-
sion). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

* 200 W (0.53 HP), 300 W (0.40 HP), 400 W (0.27 HP)

Encoder Lead 300430 (1181 1.18)
UL2854 35 (1.38)

UL1828 or UL3534

[~ ﬁ/ Encoder Plug
/ Motor Lead (Teflon wire) AWG22 . Screw

U
Motor Plug
! /
Protective Tube L L 118) By
Black = .4 ol N
ésug,zat} ~ o -—Lw
. | LL 30(1.18} Cross-section Y-Y
34 (1.34) 14 395 ' LM 7 14] 0.04 [A]0.0018)
57 {1.56 12/(0.47) (0.12) | o473 (958_6016)
(0.20) 116024 b3 % OF0.04A]
t]l Brake Leadil | <05 60 236
QK ot | 13 : $70
} : i N g 3 4-R5.3 ©2.76)
ot N
Y 2
et 8.2
- - - - g Dcl’ E{ |
B A
g y o>
\ \H Iding Brak 10.02 -A;:_‘
olding Brake ] 0.0008
Incremental Encoder (Deenergisation Operation) ( } 4-95.5
2048 P/R Voltage: 90 VDC, Dissipated Shaft end screw hole (¢0.22)
current (Reference): 0.1 A (SGM-CICIA(B)316B, ~ MTG Holes
Brake Holding Torque with key type only)
= Motor Rated Torque
Type L LL LM QK U w T Screw Out- | Approx. | Allow- | Allow-
SGM- Dimensions | put mass able able
w kg radial | thrust
(HP) (Ib) load load
N (Ib) | N (Ib)
02A312B | 166.0 | 136.0 [62.5 | No key — 200 1.6 245 74 (17)
02B312B | (6-54) | (5.35) | (2.46) (0.27) | (3.53) (55.1)
02A314B 20 3 5 5
02B314B (0.79) | (0.12) | (0.20) | (0.20)
02A316B M5, depth 8
02B316B (0.31)
03B312B | 194.0 | 164.0 |90.5 | No key — 300 2.2
03B314B | (7-64) | (6.46) | (3.56) | oq 3 5 5 (0.40) | (4.85)
03B316B (0.79) | (0.12) | (0.20) | (0.20) M5, depth 8
(0.31)
04A312B No key — 400
04A314B 20 3 5 5 (0.53)
04A316B (0.79) | (0.12) | (0.20) | (0.20) M5, depth 8
(0.31)

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.
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5.43-Series Dimensional Drawings

3) “02A(B)314B”, “02A(B)316B”, “03B314B’, “03B316B”,“04A314B” and “04A316B” have

a keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight key is
supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

750 W (1.01 HP)

30En{11.81%1.18)
35(1.38)
p et

Motor Lead (Teflon wire) AWG2;

/Encoder Plug
/ — Motor Plug U
/ UL1828 or UL3534 / .I..
Protective Tube —_— =
(Black) ’ ; ;O(}:taoi 1 IEi 1. E%} {0.00186) s
e 6 { ¢ 0.24), /, 229.3 (9.04) !T

Encoder Lead
112854

Screw

; 189.5 (7.46} 40 (1.5 ré Cross-section Y-Y
AR 111 (4.37) 3(012)] ¢ B % 0.0016
(52 1 (75 i 15 (0.59) o3[ o7 0.04]a ¢ )
(020M|  Brake g o |8 80 (3.15)
Lead I{ ‘313} QR o % A&j ?;9324)
& ' } K = ~
. v g g §
i ar? o
- - ~:-;:._ S
S
K 35 Y - &
| {138) {

N\

A ] 4-47 (60.28)
Holding Brake /1002 MTG Holes 4-R8.2
Izngigrg%tal Encoder (Deenergisation Operation) (0.0008) Shaft end screw hole
Voltage: 90 VDC, Dissipated (SGM-08A316B
current (Reference): 0.15 A with key type on]y)
Brake Holding Torque= Motor Rated Torque
Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGM- Dimen- w mass radial thrust
sions (HP) kg load load
(Ib) N (Ib) N (Ib)
08A312B | No key — 750 4.3 392 (88) 147 (33)
08A314B |30 3 5 5 (1.01) | (9.48)
08A316B (1.18) (0.12) (0.20) (0.20) M5,
depth 8
(0.31)

Note 1) The detector uses an incremental encoder 2048 P/R.
2) Type “A” indicates 200 V specification.
3) “08A314B” and “08A316B” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings

4) The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

* Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

M;)t;:;g;g Motor Wiring Specifications
I. ....... . M.] Plug : 172168-1 (AMP) 1 U phase Red
rgj Pin: 170360-1 or 170364-1 :
, 2
¢ (17359-1 or 170363-1: 30, 50, or V phase White
S 100 W only) 3 [ W phase Blue
o (41 (5] €] Connected to 4| FG Green/Yellow
” Cap: 172160-1 5 | Brake terminal Red
Socket: 170362 -1 or 170366-1 6 | Brake terminal Black
Encoder Plug
{—m‘ Incremental Encoder Wiring Specifications
S | == ¢ S Plug: 172169-1 (AMP)
A0 oE / Pin: 170359-1 or 1703631 1 | Achanneloutput | Blue
&7 DE Connected to 2 | A channel output Blue/Black
bt R Cap :172161-1 3 | B channel output Yellow
s @ {é} Socket: 170361-1 or 170365-1 4B channel OUtpUt YeIIow/BIack
5 | C channel output Green
6 | C channel output Green/Black
7 | OV (power supply) Gray
8 | +5V (power supply) Red
9 | FG (Frame Ground) | Orange
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5.4 Zf§eries Dimensional Drawings

(3) SGM Servomotor
Absolute encoder, no brake (Type SGM-OOOW10)

* 30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP)

300230 (11.8141.18
Encoder Lead =30 (11.811.18) -

UL20276

5039 o Encoder Plug

/ Motor Lead (Teflon wire) AWG24 u Screw
UL1828 or UL3534

=
Protective Tube (Black) P Motor Plug i:
$5 (90.20) = T
// 300£30 (11.81+1.18)
(0.0016) Cross-section Y-Y
L 0.0008
LL o5
| 56 (2.20) LM (0.98) _ 8
7 4 95(037 2.5 (0.10) Og 03 046 40 (1.57)
T L 028 (0.16) ol ol R (91.81) 4-R3.7
aKlG| |~
@ 50201 =2 & | o rﬂg
& S =y N
: i1/ NN
2 Y S
< — v
A (0.0008)
/ 70.02]
Absolute encoder Shaft end scre (90.17)
1024 PR hole W MTG Holes
(SGM-CICIA(B)W18,
with key type only)
Type L LL LM S QK U w T Screw | Out- | Approx | Allow- | Allow-
SGM- Dimen- | put mass able able
sions w kg radial | thrust
(HP) (Ib) load load
N (Ib) | N (Ib)
A3AW12 (1175 (925 (365 |6 No key -— |30 0.45 68 54
A3BW12 | (4.63) | (3.64) | (1.44) | (0.24) (0.04) |(0.99) (15.3) | (12.1)
A3AW14 14 1.2 2 2
A3BW14 (0.55) | (0.05) | (0.08) |(0.08)
A3AW16 M2.5,
depth 5
A3BW16 (0.20)
A5AW12 [125.0 [100.0 (440 |6 No key -— |50 0.55 68
ASBW12 | (4.92) | (3.94) | (1.73) | (0.24) (0.07) [(1.21) |(15.3)
A5AW14 14 1.2 2 2
A5BW14 (0.55) | (0.05) | (0.08) |(0.08)
A5AW16 M2.5,
depth 5
A5BW16 (0.20)
01AW12 | 1425 |1175 |615 |8 No key -—— | 100 0.65 78
01BW12 | (6:61) [(4.63) | (2.42) | (0.31) (0.13) | (1.43) (17.5)
01AW14 14 1.8 3 3
01BW14 (0.55) | (0.07) | (0.12) |(0.12)
01AW16 M3,
depth 6
01BW16 (0.24)
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SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

Note

1) The detector uses a 12-bit absolute encoder 1024 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “A3A(B)W14”,

“‘ASA(B)W16”,

“‘ASA(B)W14”,

“‘A5A(B)W16”,

“01A(B)W14”

and

“01A(B)W16” have a keyed shaft. The keyway complies with JIS B 1301-1976 (preci-
sion). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

Encoder
UL20276

* 200 W (0.27 HP), 300W (0.40 HP), 400 W (0.53 HP)

Lead

30030 (11.81x1.18)

s Encoder Plug

i

Motor Lead (Teflon wire) AWG22 UL1828 or UL3534
Protective Tube (Black) Motor Plug
46 (40.24) g c fon vy
ross-section Y-
30030 (11.811 J}B) 0.0016
L (0.0016)
00.04
LL 30 (1.18
55 (2.17) M 3(0.12) .
3
8.5 75 12 8
(0.33) (0.30) 0.47) go < 60 (2.36) 470
QK oY= S 4-R5.3 ¢2.76)
Ji1 6 (0.24) <o
E—2ta
e
SR
_ _ _ T oo '
I ‘ﬂ ol 'c\’
B Yo/~
o=
Al (0.0008)
0.0
Absolute encoder [~]002] 4-95.5
(90.22)

1024 P/R
Shaft end screw hole ~ MTG Holes
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5.4 Zf§eries Dimensional Drawings

Type L LL LM QK U w T Screw | Out- | Approx. | Allow- | Allow-
SGM- Dimen- | put mass able able
sions w kg radial | thrust
load load
(HP) (1) N (Ib) | N (Ib)
02AW12 | 1475 |117.5 | 625 No key — 200 1.2 245 74
02BW1i2 | (6:81) | (4.63) | (2.46) (0.27) | (2.65) (55.1) | (16.6)
02AW14 20 3 5 5
02BW14 (0.79) | (0.12) |(0.20) | (0.20)
02AW16 M5,
depth 8
02BW16 (0.31)
03BW12 |[175.5 |145.5 [90.5 | No key — 300 1.8
03BW14 | (6:91) [(5.73) | (3.56) g 3 5 5 (0.40) | (3.97)
03BW16 (0.79) | (0.12)  [(020) |(0.20) s,
depth 8
(0.31)
04AW12 No key — 400
04AW14 20 [3 5 5 (0.53)
04AW16 (0.79) | (0.12)  [(020) |(0.20) s,
depth 8
(0.31)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “02A(B)W14”, “02A(B)W16”, “03BW14” “03BW16”, “04AW14” and “04AW16” have a
keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight key is
supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

259



SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

* 750 W (1.01 HP)

Encoder Lead
UL20276 300+30 (11.81+1.18)

Encoder Plug U Screw

=

 —
/7~ Motor Lead (Teflon wire AWGZ20, UL1828 or UL3534 = i:
Protective Tube (Black) Motor Plu
% Ve g
8)

$6 (¢0.24) - T
30030 (11.81x1.1
(0.0016) Cross-section Y-Y
206 (8.10) ~
| 166 (6.54) 40 8
0 8 (0.0016)
] 111 (4.3 ) Joo
10 S @1 T10.4 “ 525 (en PS 80 (3.15)
(0.39) (0.41) (0.59) 8 2 8 ~ 490
[l I 03 |=lo | B a9
XK 1%
Eais R
Y Qi
S| =
_ _ _ o<
o 3
= P
°|R
,H,, il Y+ s
/ A| (0.0008) 467 (60.28
Absolute encoder 0.02 M$G (&O]GS) 4-R8.2
1024 P/R Shaft end screw hole
(SGM-08AW16, with
key type only)
Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGM- Dimen- w mass radial thrust
sions (HP) kg load load
(Ib) N (Kgf) N (Kgf)
08AW12 | No key — 750 3.5 392 (86.5) | 147 (32.4)
08AW14 |30 3 5 5 (1.01) | (7.72)
08AW16 | (1:18) (0.12) (0.20) | (0.20) MS5,
depth 8
(0.31)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.

2) Type “A” indicates 200 V specification.

3) “08AW14” and “08AW16” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the mo-
tor mounting surface.
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5.4 Z-Series Dimensional Drawings

* Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

Motor PI
olorFlud Motor Wiring Specifications

Plug : 172167-1 (AMP) 1| U phase Red
oy 2 ohas I
100 W only) 3 | W phase Blue
Connected to 4| FG Green/Yellow
Cap: 172159-1
Socket: 170362 -1 or 170366-1
Encoder Plug
i Plug: 172171-1 (AMP)
mhEAs / Pin: 170359-1 or 170363-1 Incremental Encoder Wiring Specifications
Gl 71 i Blio] Connected to
g— plRnG Cap :172163-1 1 é channel output Blue
Socket: 170361-1 or 170365-1 2 | A channel output White/Blue
3 | B channel output Yellow
4 | B channel output White/Yellow
5 | Zchannel output Green
6 | Zchannel output White/Green
7 | 0OV (power supply) Gray
8 | +5V (power supply) Red
9 | FG (Frame Ground) | Orange
10 | S channel output Purple
11 | S channel output White/Purple
* [(12) | (Capacitor reset) (Gray)
13 | Reset White/Gray
14 | 0V (battery) White/Orange
15 | 3.6V (battery) Orange

* Terminal to discharge capacitor for product
dispatch. Do not use.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

(4) SGM Servomotor
Absolute encoder, with brake (Type SGM-CCCIW1B)

« 30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP)

Encoder Lead
UL20276 30030 (11.8121.18)

35 (1.38)

Encoder Plug
/ - ! U Screw

Motor Lead (Teflon wire) AWG24

UL1828 or UL3534 ® T
Motor Plu
e g
Protective Tube (Black) /// 5000 Cross-section Y-Y
(11.81x1.18) 0.0016
96 (¢0.24) /—j 0.0008
L
| LL 25 (0.98)
56 (2.20) LB LM 2.5 (0.10 a8
, . Hls 9503 C;O o2 46 40057
28 ©18) T11'[ (0:16) 5 (g.00) oK |8 AN @18y 4-Rs7
H Brake Lead <—% -
® = < f
S Y ®
= - - o I =
u(;) |y B 4 g
/ | \ Al (0.0008) 2-¢4.3
Holding Brake 71 0.02] (90.17) MTG Holes

Absolute encoder  (Deenergisation Operation)

Shaft end screw hole
1024 P/R

Voltage: 90 VDC, Dissipated current (Reference): 0.08 A (SGM-CJJA(B)W16B,
Brake Holding Torque with key type only)
= Motor Rated Torque
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5.4 Zf§eries Dimensional Drawings

Type L LL LM LB S QK ) w T Screw | Out- | App- | Allow- | Allow-
SGM- Dimen- | put rox. able able
sions w Mass | radial | thrust
(HP) kg load load
(Ib) N (Ib) | N (Ib)
A3AW12B |149.0 |124.0 |36.5 |315 |6 No key — 30 0.75 |68 54
A3BW1i2B | (6:87) | (4.88) | (1.44) | (1.24) | (0.24) (0.04) | (1.65) | (15.3) |(12.1)
A3AW14B 14 1.2 2 2
A3BW14B (0.55) | (0.05) | (0.08) | (0.08)
A3AW16B M2.5,
depth 5
A3BW16B (0.20)
A5AW12B | 156.5 | 131.5 | 44.0 No key — 50 0.85
A5BW12B | (6:16) | (5.18) | (1.73) (0.07) | (1.87)
AS5AW14B 14 1.2 2 2
A5BW14B (0.55) | (0.05) | (0.08) | (0.08)
A5AW16B M2.5,
depth 5
A5BW16B (0.20)
01AW12B |183.0 |158.0 |61.5 |40.5 |8 No key — 100 095 |[78
01BW12B | (7-20) | (6.22) | (2.42) | (1.59) |(0.31) (0.13) | (2.09) | (17.5)
01AW14B 14 1.8 3 3
01BW14B (0.55) | (0.07) | (0.12) | (0.12)
01AW16B M3,
depth 6
01BW16B (0.24)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “ABA(B)W14B”, “A3A(B)W16B”, “A5A(B)W14B”, “A5A(B)W16B”, “01A(B)W14B” and
“01A(B)W16B” have a keyed shaft. The keyway complies with JIS B 1301-1976 (preci-
sion). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

* 200 W (0.27 HP), 300 W (0.40 HP), 400 W (0.53 HP)

Encoder Lead 300+30 (11.81+1.18)
UL20276
35 (1.38) — Encoder Plug
— I
[
ﬂntor Lead (Teflon wire) AWG22 UL1828 or UL3534 / Motor Plug
Protective 30030 (11.§1=1.18) (0.0016)
Tube (Black)/ L (0.0016) u - Serew
i i
LL 30 (1.18) gi:
|55 (2.17) __39.5 (1.56 LM 30.12) | . %
85 53 | |15 12 og°® Cross-section Y-Y
(0.33) (0.21) (0.30) (0.47) x| 8| 4_R5.3 - 60(2.36) 470
. o
£1 }il& 6 (0.24) ‘ o o (¢2.76)
H :
Y g o
- - - —— | o3 5
— w3 -
B oYo=s
N Gl
Absolute encoder*  Holding Brake 4-¢5.5 (§0.22)
1024 P/R (Deenergisation Operation) Voltage: 90 VDC, MTG Holes
Dissipated Shaft end screw
current (Reference): 0.1 A Brake Holding hole
Torque = Motor Rated Torque (SGM-JA(B)W16B,
with key type only)
Type L LL LM QK U w T Screw Out- | Approx. | Allow- | Allow-
SGM- Dimen- put mass able able
sions w kg radial thrust
(HP) (Ib) load load
N (Ib) N (Ib)
02AW12B |187.0 | 157.0 |62.5 | No key — 200 1.7 245 74
02BW12B | (7.36) | (6.18) | (2.46) (0.27) | (3.75) (55.1) (16.6)
02AW14B 20 3 5 5
02BW14B (0.79) | (0.12) | (0.20) | (0.20)
02AW16B M5,
depth 8
02BW16B (0.31)
03BW12B [215.0 | 185.0 |90.5 | No key — 300 2.3
03BW14B | (8:46) | (7.28) | (3.56) [og 3 5 5 (0.40) | (5.07)
03BW16B (0.79) | (0.12) | (0.20) | (0.20) MS5,
depth 8
(0.31)
04AW12B No key — 400
04AW14B 20 |3 5 5 (0.53)
04AW16B (0.79) | (0.12) | (0.20) | (0.20) MS5,
depth 8
(0.31)
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5.4 Sf§eries Dimensional Drawings

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “02A(B)W14B”, “02A(B)W16B”, “03BW14B”, “03BW16B” “04AW14B” and “04AW16B”
have a keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight
key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

* 750 W (1.01 HP)

30030 (11.8121.18)

35039 ] Encoder Plug U Screw
— I
I
/ Motor Lead (Teflon wire) AWG20, ULA1 i or UL3534 =
Pr :I:

=)

otective Tube (Black) ¢6 ($0.24) _ %/ Motor Plug T
Encoder Lead 77300430 (11.811.18)
UL20276 o (0.0016) Cross-section Y-Y
250.5 (9.86) 3
210.5 (8.29) 20057 | | & (0.0016)
55 (2.17) __44.5 (1.75) 111 (4.35) 3 ge< S
10 || | 2.8 (0.11) |||10.4 15 .l 12 Pq 8 80 (3.15)
(0.39) Brake Lead 7 (0-41) (0.59) 8 2ls ?l' 40
£1 N \ﬂ ©3n |° = | § (¢3.54)
K o 5
Hr Y o &
_ _ _ _ S &
& 8
=Y I og
N v
1| o R
,@, ~
A|(0.0008)
Absolut d .
Tosapm " Holding Brake looz]” 07 (00.29) 4-RE2
(Deenergisation Operation) ’
Voltage: 90 VDC, Dissipated Shaft end screw hole
current (Reference): 0.15 A (SGM-08AW16B,
Brake Holding Torque with key type only)
= Motor Rated Torque
Type QK U w T Screw | Output | Approx. | Allow- | Allow-
SGM- Dimen- w mass able able
sions (HP) kg radial thrust
(Ib) load load
N (Ib) N (Ib)
08AW12B | No key — 750 4.5 392 147
08AW14B |30 (1.18) |3 (0.12) |5 (0.20) |5 (0.20) (1.01)  |(9.92) (86.5) | (32.4)
08AW16B M5,
depth 8
(0.31)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.
2) Type “A” indicates 200 V specification.

3) “08AW14B” and “08AW16B” a keyed shaft. The keyway complies with JIS B 1301-1976
(precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.
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5.4 2-Series Dimensional Drawings

* Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

Motor Plug

fir
Bl

Encoder Plug

m

o

a

i

63 EF |1

4
3
Bl

{2 2

Plug : 172168-1 (AMP)

Pin: 170360-1 or 170364-1
(17359-1 or 170363-1: 30, 50, or
100 W only)

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

Plug: 172171-1 (AMP)

Pin: 170359-1 or 170363-1
Connected to

Cap :172163-1

Socket: 170361-1 or 170365-1

Motor Wiring Specifications

1 | Uphase Red

2 | V phase White

3 | W phase Blue

4| FG Green/Yellow
5 | Brake terminal Red

6 | Brake terminal Black

Incremental 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 | OV (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 | OV (battery) White/Orange
15 | 3.6 V (battery) Orange

* Terminal to discharge capacitor for product

dispatch. Do not use.
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SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

2) The dimensional drawings of the SGMP Servomotors are broadly grouped into the fol-
lowing four categories.

a) Incremental encoder, no brake (from page 269)
b) Incremental encoder, with brake (from page 274)
c) Absolute encoder, no brake (from page 279)

d) Absolute encoder, with brake (from page 283)

Motor capacities are available as 100 W (0.13 HP), 200 W (0.27 HP), 300 W (0.40 HP) ,
400 W (0.53 HP), 750 W (1.01 HP). These are grouped into three categories, as follows:

+100W (0.13 HP)
« 200W (0.27 HP), 300W (0.40 HP), 400W (0.53 HP)

* 750W (1.01 HP)
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5.4 3f§eries Dimensional Drawings

(1) SGMP Servomotor
Incremental encoder, no brake (Type SGMP-JC310])

100 W (0.13 HP)

300 pan{1181£1.18)
{351 38“}“.

Encoder Lead
uL2854

Encoder Plug

U

' Motor Pl Screw
otor Plug %:
=&
/ =iy Screw

Motor Lead
Volorbead (5198

! I;/ L 3w Cross-section Y-Y
H Hex. Nut
b 25(&9& {f]60(2,38y 14 (0.55)
UL L [1] 00a [alwoots 21(2,3@V
Sealant 5200200 Ha10.55  BHO24) ————
ealant-; Tay I 312 4
IR e e
{40.0018) .
: 14 §0.55)LE .
S BRSPS
YI @ 818
L2
R e =
£s L 2
Y
i—.—
},__
e .
Incremental Encoder . '&i 4-5.5 Shaft end screw hole
2048 P/R 71002 |wooos (4-20.22) (SGMP-01A(B)316,
MTG Holes with key type only)
Type L LL LM S QK U w T Screw Out- Approx. | Allow- | Allow-
SGMP- dimen- put mass able able
sions radial | thrust
(IEIAII?) kg load load
(Ib) N (Ib) | N (lb)
01A312 |82 57 425 8 No key 100 0.7 (1.54) |78 (17) | 49 (11)
018312 | (323) [(2.24) |(1.67) |(0:31) (0.13)
01A314 14 1.8 3 3
01B314 (0.55) |[(0.07) |(0.12) |(0.12)
01A316 M3,
depth 6
01B316 (0.24)

Note 1) The detector uses an incremental encoder 2048 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “01A(B)314” and “01A(B)316” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

5) Conforms to “IP55” protective structure (except connector and output shaft faces).
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SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

* 200 W (0.27 HP), 300 W (0.40 HP), 400 W (0.53 HP)

300 2 30{11.8121.18)
)13

pos:

L
Encoder Plug Q%\\
=
Scre
y _L rew

Encoder Lead

uL2854 pd
Motor Lead / Motor Plug =
ULzae4 g Cross-section Y-Y
B0 BT 18)
{ /_L.__-—l . Hex. Nut
Sealant Cora 1 LM e "r"i 2083 =
N s oo 3O S(0-12) }“L[ 008 LAJED oY Eﬂj Eé
1 —©[ 9004 ]A] I PVl v s IR S
14HOS5) {1k {$0.0016} ,
K e .
1] g8 &2
- S8 (354
..... S U SO Gt 4P ]
- 22
N b ;
- v é}’g
e A \
Incremental Encoder Shaft end screw hole
2048 P/R o140y 1] 0.02 Jo.0008) (SGMP-CITIA(B)316, 407
0 with key type only) (4-20.28)
(20.55 ~0.0004) MTG Holes
Type L LL LM QK U w T Screw | Out- | Approx. | Allow- | Allow-
SGMP- dimen- | put mass able able
sions w kg radial | thrust
load load
(HP) (Ib) N (Ib) | N (Ib)
02A312 |92 62 48.1 No key 200 1.4 245 68
02B312 | (3:62) |(2.44) | (1.89) (0.27) | (3.09) (55.1) | (15.4)
02A314 16 3 5 5
02B314 (0.63) | (0.12) |(0.20) | (0.20)
02A316 M5,
depth 8
02B316 (0.31)
03B312 | 112 82 68.1 No key 300 2.1
03B314 | (4-41) | (3.23) | (2.68) [1g 3 5 5 (0.40) | (4.63)
03B316 (0.63) | (0.12) |(0.20) | (0.20) M5,
depth 8
(0.31)
04A312 No key 400
04A314 16 |3 5 5 (0.53)
04A316 (0.63) | (0.12) |(0.20) | (0.20) M5,
depth 8
(0.31)
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5.4 3f§eries Dimensional Drawings

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “02A(B)314”, “02A(B)316”, “03B314",“03B316",“04A314” and“04A316”, have a keyed
shaft. The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

5) Conforms to “IP55” protective structure (except connector and output shaft faces).
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SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

* 750 W (1.01 HP)

Encoder Lead 300 pw {11811 118}

L2884

/ Motor Lead
UL 2464

(36)(1.38)

(35){1.30)
--!

Encoder Plug

Motor Plug

(f 3005300181£1.18) Cross-section Y-Y
- | (20578
b1 is1.5(3.21)  40(1.57) Hexnut 17
todil 166.7(263) T ena 1A 0.67
| _E_ LL] 604 [A] oy 8
Foes . L, {0.0016)
521 4 (0.41) e 35(0.14) 38(1.50)
Seal (0250 -
ealant_ 1 oo2 ] %o = N
A 155008 Y g
[ i Bl 4- B TO\\ | o
1910.75) -£H {4-40.39) & @f
{ o o MTG Holes
QK I :
N =3 (§5.713]
a HED
................ - P e ﬁﬁm % 1 S
b Eg &
4 I
?‘: &
- = o]
/ A | Shaft end screw hole
Incremental Encoder (¢$0.0016) (SGMP-08A3186,
2048 P/R with key type only)
Type QK U w T Screw Output | Approx. | Allowable | Allowable
SGMP- dimensions w mass radial thrust
(HP) kg load load
(Ib) N (Ib) N (Ib)
08A312 | No key 750 4.2 392 (80) 147 (33)
08A314 |22 3 5 5 (1.01) | (9.26)
08A316 | (0-87) |(0.12) |(0.20) |(020) [\5 depths
(0.31)
Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification.

3) “08A314” and “08A316” have a keyed shaft. The keyway complies with JISB 1301-1976
(precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.38in.) from the motor
mounting surface.

5) Conforms to IP55 protective structure (except connector and output shaft faces).
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5.4 3f§eries Dimensional Drawings

* Details of Motor and Encoder Plugs (Common for 100 W (0.13HP) to 750 W (1.01HP))

Motor Wiring Specifications

Motor Plug Plug : 172167-1 (AMP) 1| Uphase Red
Pin: 170360-1 or 170364-1 2 | V phase White
Connected to 3 | W phase Blue
Cap 172159-1 4| FG Green/Yellow
Socket 170362-1 or 170366-1
Encoder Plug Plug: 172169-1 (AMP)
Pin: 170359-1 or 170363-1 Incremental Encoder Wiring Specifications
823??;?1%?1 1 | A channel output Blue
Socket: 170361-1 or 170365-1 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 | OV (power supply) Gray
8 | +5V (power supply) Red
9 | FG (Frame Ground) | Orange
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SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

(2) SGMP Servomotor
Incremental encoder, with brake (Type SGMP-1J131CB)

« 100 W (0.13HP)

Encoder Lead 300 5 s0{11 811 1.18) Y Screw
LL2854 {3531 38 Encoder Plug =
: __N.::% / =
Motor Plug Cross-section Y-Y
| ==
l ; D 3001.8%2 Hex. nut 14
i Lojf 0
! / (0.55)
. L 25098
1¢é{}5'5LE§ .II M _— " DGO{ZBG}/
fresteer e 7T 004 Talwoois)
g{‘: 38 {lﬁ- 055 I8 .?2 3{01 2}
| Sealant | (-1 J049 TR
Q ; s ~{®] 0004 ]A]
i S 00016
Falossiks z ‘@ )
A5 s
rlel gz
e et e — .nl:u_ le o5
el
¢ (20 i
£ 4
LY A
Incremental Encoder Holding Brake (deenergization { #| (.02 ; 4-05.5 Shaft end screw hole
2048 P/R operation) 4-330.22 (SGMP-01A(B)316B,
(0.0008) ( ) with key type only)
Voltage: 90 VDC MTG Holes v ype ony
Brake holding torque = motor
rated torque
Type L LL LM LB S QK U w T Screw | Out- | Approx. | Allow- | Allow-
SGMP- dimen- put mass able able
sions w kg radial | thrust
(HP) (Ib) load | load
N (Ib) | N (Ib)
01A312B [ 111 86 425 |29 8 No key 100 |09 78 49
01B312B (4.37) [(8.39) | (1.67) | (1.14) | (0.31) (0.13) | (1.98) 17) (11)
01A314B 14 1.8 3 3
01B314B (0.55) | (0.07) | (0.12) | (0.12)
01A316B M3,
depth 6
01B316B (0.24)

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100V specification.

3) “01A314B”, “01A316B”, “01B314B” and “01B316B” have a keyed shaft. The keyway
complies with JIS B 1301-1976 (precision). A straight key is supplied.
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5.4 3f§eries Dimensional Drawings

4) The quoted allowable radial load is the value at a position 20 mm (0.79in.) from the motor
mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

6) Conforms to IP55 protective structure (except connector and output shaft faces).

* 200 W (0.27HP), 300W (0.40HP), 400 W (0.53HP)

300 +310(11.8121.18)
-t

p s Screw
M m}/ Encoder Plug :

3

Encoder Lead
Ub2854

i Motor Plug
/ /

Hex. nut 14

T Cross-section Y-Y (0.55)

e lep e s L L Tl
e

L8035
11 31501 24 L1 Ll
Sealant | UM 50118 & L] 004 Jajooors) 21080 <
50 s3] 3(012) o2 ) % 1
020 Yo | ¢ —I6lg00a]a] T8,
11410850 11 o3 U S
= el
Yags
c& (0354
e e e @ 1O .
428
i v Tg
< B
Holding Brake (deenergizatio
Incremental Encoder ooer:;%n)ra e (deenergization |"«1"¢ 05 (0.0008) 4-@0.7 Shaft end screw hole
2048 P/R p (4-20.28)
(SGMP-CICJA(B)316B,
Voltage: 90 VDC MTG Holes

with key type only)
Brake holding torque = motor
rated torque
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SERVO SELECTION AND DATA SHEETS

5.4.1 Servomotor Dimensional Drawings cont.

Type L LL LM QK U w T Screw | Out- | Approx. | Allow- | Allow-
SGMP- dimen- | put mass able able
sions w kg radial | thrust
load load
(HP) (1b) N (Ib) N (Ib)
02A312B | 123.5 |93.5 |48.1 No key 200 1.9 245 68
02B312B | (4.86) |(3.68) |(1.89) (0.27) | (4.19) (65.1) (15.4)
02A314B 16 3 5 5
02B314B (0.63) | (0.12) | (0.20) |(0.20)
02A316B M5,
depth 8
02B316B (0.31)
03B312B | 143.5 | 113.5 |68.1 No key 300 2.6
03B314B | (5:65) | (4.47) |(2.68) [1g 3 5 5 (0.40) | (5.73)
03B316B (0.63) | (0.12) | (0.20) |(0.20) M5,
depth 8
(0.31)
04A312B No key 400
04A314B 16 3 5 5 (0.53)
04A316B (0.63) | (0.12) | (0.20) |(0.20) M5,
depth 8
(0.31)

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V s”pecification, and type “B” indicates 100V specification.

3) “02A(B)314B”, “02A(B)316B”, “03B314B”, “03B316B”, “04A314B” and “04A316B” have
a keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight key is
supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98in.) from the motor
mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

6) Conforms to IP55 protective structure (except connector and output shaft faces).

276



5.4 3f§eries Dimensional Drawings

« 750 W (1.01HP)

Enco%%r Lead 300 £ (11818118
B .38}!
i :

Encoder Plug

195 L1
{0.41) wuad 350014

/002 {2.0008)
A

1//

Sealang§

Motor Plug
fr — \ Cross-section Y-Y
3 ]
: : 5 y
i \ {158 MAX HE.22 MAaX. Hex. nut
I | s esmay 401 57) 17 (0.67)
(6038 |1l lesrzea ,
038 _L L1 004 00016} :Y1D0{4 72
| r‘bi }

0.5 E:_
K
ki %
S
R T NI — (N S: S—— F ......... — M; ..... v-f/
b E S o
Y o TR =
£ s E 5

Shaft end screw hole

5 -
/ Holding Brake (deenergization A

operation)
In;girge;}SIEEncoder Voltage: 90 VDC (©0.0016) (SGMP-08A316B, with key type only)
Brake holding torque = motor rated
torque
Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimen- w mass radial thrust
sions (HP) kg load load
(Ib) N (Ib) N (Ib)
08A312B | No key — 750 6..1 392 (88) 147 (33)
08A314B |22 3(0.12) [5(0.20) |5 (0.20) (1.01) | (13.45)
08A316B | (0-87) M5,
depth 8
(0.31)

Note 1) The detector uses an incremental encoder 2048 P/R.

2) Type “A” indicates 200 V specification.

3) “08A314B” and “08A316B” have a keyed shaft. The keyway complies with JIS B

1301-1976 (precision).
A straight key is supplied.

277



SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

4) The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

6) Conforms to IP55 protective structure (except connector and output shaft faces).

* Details of Motor and Encoder Plugs (Common for 100 W (0.13 HP) to 750 W (1.01 HP))

Motor Wiring Specifications

Motor Plug .
Plug : 172168-1 (AMP)
Pin 170360-1 or 170364-1 1| U phase Red
Connected to 2 | V phase White
Cap 172160-1 3 | W phase Blue
Socket 170362-1 or 170366-1 4| FG Green/Yellow
5 | Brake Black
6 | Brake Black
Plug: 172169-1 (AMP) . .
Pin: 170359-1 or 170366-1 Incremental Encoder Wiring Specifications
Connected to 1 | A channel output Blue
Cap :172161-1 x
Socket: 170361-1 or 170365-1 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 | OV (power supply) Gray
8 | +5V (power supply) Red
9 | FG (Frame Ground) Orange
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5.4 3f§eries Dimensional Drawings

(3) SGMP Servomotor
Absolute encoder, no brake (Type SGMP-COOW10)

+ 100 W (0.13HP)

00 s {i1.8121.18

lEncod;r Lead - (3631.38) 1 Encoder Plug '
UL20276 T e u
7 =g
35W 38 Motor Plug T
i Motor lead . AL, Ml 5 / —‘J-‘-— Screw
Ul.2484 e s = e e Cross-section Y-Y
7300 ka0l 81108y
e Hex. nut 14
(0.55)

Lt SO T GG [A]eoote Bop30/

55 (2.17) Ay - (0.83/
8.5(0.33 106 wigom 0Kl TRTTTIITS - :
!E; o o (e_azz; eI $0.04 1A Y S B
sealant i J ($0.0076) %
_ 14J0 55} "
. = 2
viBl e (0278
frled alg
e { Htser Lol
i e 3
1—..
= n
4-@5.5
Absom?oe;:(;i?zr X1 002 j0oss)  (4-20.22)
) MTG Holes Shaft end screw hole

(SGMP-01A(B)W16,
with key type only)

Type L LL LM S QK U w T Screw | Output | Approx. | Allow- | Allow-

SGMP- dimen- w mass able able
sions (HP) kg radial | thrust
(Ib) load load
N (Ib) | N (Ib)
01AW12 | 1225 975 |425 |8 No key 100 0.95 78 (17) |49 (11)
01BW12 | (4.82) | (3.84) | (1.67) | (0.31) (0.13) | (2.09)
01AW14 14 1.8 3 3
01BW14 (0.55) | (0.07) | (0.12) | (0.12)
01AW16 M3,
depth 6
01BW16 (0.24)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “01A(B)W14” and “01A(B)W16” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

5) Conforms to IP55 protective structure (except connector and output shaft faces).
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5.4.1Servomotor Dimensional Drawings cont.

* 200 W (0.27 HP), 300 W (0.40 HP) (100 V only), 400 W (0.53HP) (200 V only)

300 450 {11812 1,18}

Encoder Lead
UL20276

/ Encoder Plug U

Screw
) Motor Plug gt’:: ; "
/ T l Screw

Cross-section Y-Y

Hex. nut 14
L P 1800315 (0.55)
B ETET, | LM 30(.18) (L] 004 Tajwoors) (08" =
12 50.47) T e JETOR P! ;“é
* 4. &=
! é; e  rl©leoos A o g
(3655 T —— o g 0T TR
oKioEE | i
ME LIt -
4 L5 & R | T ok St oy {0354 |
— BI8
Absolute encoder “K 4-07 Shaft end screw hole
1024 B/R XMiohe i (4-20.28) (SGMP-00J
(0.0008] MTG Holes A(B)W16, with key
type only)
Type L LL LM QK U w T Screw | Out- | Approx. | Allowable | Allowable
SGMP- dimen- | put mass | radial load thrust
sions w kg N (Ib) load N (Ib)
(HP) (Ib)
02AW12 | 116.5 | 86.5 |48.1 No key 200 1.6 245 (55.1) |68 (15.4)
02BW12 | (4.59) |(3.41) | (1.89) (0.27) | (3.53)
02AW14 16 3 5 5
02BW14 (0.63) | (0.12) | (0.20) | (0.20)
02AW16 M5,
depth 8
02BW16 (0.31)
03BW12 | 136.5 | 106.5 | 68.1 No key 300 2.3
03BW14 | (6:37) | (4.19) | (2.68) [16 3 5 5 (0.40) | (5.07)
03BW16 (0.63) | (0.12) | (0.20) | (0.20) M5,
depth 8
(0.31)
04AW12 No key 400
04AW14 16 |3 5 5 (0.53)
04AW16 (0.63) | (0.12) | (0.20) | (0.20) M5,
depth 8
(0.31)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.
3) “02A(B)W14”, “02A(B)W16”,” 03BW14”, “03BW16”,” 04AW14”, and “04AW16” have a

keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight key is
supplied.
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5.4 3f§eries Dimensional Drawings

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-

tor mounting surface.

5) Conforms to IP55 protective structure (except connector and output shaft faces).

* 750 W (1.01HP)

Encoder Lead

300+30 (11.81£1.18)

UL20276
I
[

Motor Lead UL2464

(35) (1.38)

Encoder Plug

w

u

,h

T Screw

% Motor Plug

35) (1.38) Cross-section Y-Y
30030 (11.8141.18)
H H Hex. nut 17
(146) (5.75) (0.67)
106 (4.17) , 40 (1.57)
Sealant 7 66.7(2.69) L( 38%15 i)o (24.72)
O 0 ] as FTooz] ‘ 5
105 (0.39)‘ 0.14) [al0.0008) 4-R6 =lx
S s 4410 AE:
[ = —($0.39)
T 075 E gl & Nl\,/ITG Hole ¢ R
QK ‘°8 &
Y = B
== =1 D)
=
% 2,
g P
— B 7 Be 145
¢
Absolute encoder [O40.04 A (¢5.71)
1024 P/R ($0.0016) Shaft end screw hole
(SGMP-08AW186,
with key type only)
Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimen- w mass radial load | thrust load
sions (HP) kg N (Ib) N (Ib)
(Ib)
08AW12 | No key — 750 4.8 392 (88) 147 (33)
08AW14 |22 3 5 5 (1.01) |(10.58)
08AW16 | (0:87) |(0.12) [(0.20) [(0.20) [ys
depth 8
(0.31)
Note

2) Type “A” indicates 200 V specification.

1) The detector uses a 12-bit absolute encoder 1024 P/R.
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SERVO SELECTION AND DATA SHEETS

5.4.1Servomotor Dimensional Drawings cont.

3) “08AW14” and “08AW16” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 35 mm (1.38 in.) from the mo-
tor mounting surface.

5) Conforms to IP55 protective structure (except connector and output shaft faces).

* Details of Motor and Encoder Plugs (Common for 100 W (0.13 HP) to 750 W (1.01 HP))

Motor Wiring Specifications

Plug : 172167-1 (AMP)

Motor Plug Pin 170360-1 or 170364-1 1| U phase Red
Connected to 2 | V phase White
Cap 172159-1 3 | W phase Blue
Socket 170362-1 or 170366-1 2 | FG Green/Yellow

Plug: 172171-1 (AMP)
Pin: 170359-1 or 170363-1

* Terminal to discharge capacitor for product dispatch. Do not
use.
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Absolute Encoder Wiring Specifications

= Connected to
7 ??E = Cap :172163-1 1 A channel output Blue
BiwEiE Socket: 170361-1 or 170365-1 2 | A channeloutput | White/Blue
3l B & 3 B channel output Yellow
4 B channel output White/Yellow
5 Z channel output Green
6 Z channel output White/Green
7 0OV (power supply) Black
8 +5 V(power supply) | Red
9 FG (Frame Ground)| Green/Yellow
10 | S channel output Purple
11 S channel output White/Purple
(12)| (Capacitor reset) (Gray)
13 | Reset White/Gray
14 | OV(battery) White/Orange
15 | 3.6V(battery) Orange




5.4 3f§eries Dimensional Drawings

(4) SGMP Servomotor

Absolute encoder, with brake (Type SGMP-CJOCOW1B)

100 W (0.13 HP)

300 4011 812118

Encoder Plug U
Encoder Lead I ; // :
UL20276 - O R - - .
4 ' i,
Motor Lead Motor PI T crew
./ L2464 I -~ 1 .
33 oy, Cross-section Y-Y
"LL e Hex. nut
L Attt j 14 (0.55
|} 5517 LB L LLi 004 (A0S 602,38y 14 (059)
5 5 P 21(2.36)
1.3:310.33) o LB wpagino QK
£ A ~{®]00.04 [A] o] .
.42 = e O
Sealant Sealant { i (G000 % '@ i é
{14k 55 5 N %1
&
MR
e e A e
" "Q’ el
I__
= i
' Y o ) A
Absolute Encoder  Holding Brake (deenergization operation) 1008 |({},{}008} ages
1024 P/R Voltage: 90 VDC (4-00.22) Shaft end screw hole
. : (SGMP-01A(B)W16B,
Brake holding torque = motor rated torque MTG Holes | ih key type only)
Type L LL LM LB S QK U w T Screw | Out- | Approx. | Allow- | Allow-
SGMP- dimen- | put mass able able
sions w kg radial | thrust
(HP) (Ib) load load
N (Ib) | N (Ib)
01AW12B | 1515 | 1265 |425 |29 8 No key 100 [1.2 78(17) |49 (11)
01BW12B | 5-96) | (4.98) | (1.67) | (1.14) | (0.31) (0.13) | (2.65)
01AW14B 14 1.8 3 3
01BW14B (0.55) | (0.07) |(0.12) | (0.12)
01AW16B M3,
depth 6
01BW16B (0.24)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “01A(B)W14B”and “01A(B)W16B” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight key is supplied.
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5.4.1Servomotor Dimensional Drawings cont.

4) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

6) Conforms to IP55 protective structure (except connector and output shaft faces).
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* 200 W (0.27 HP), 300 W (0.40 HP), 400 W (0.53 HP)

Encoder Lead Y
UL20276 /' 300430 (1.8141.18) /T\
7/ (@I 138] > §E4
%% Encoder Plug

X
T Screw

% Motor Plug

Cross-section Y-Y

%\Aotor Lead UL20276

(35) (1.38
Sealant 300430 (11.81+1.1
/ Hex.hut 14
I rl (0.55)
o T
.110.04 A . —~
L. [38.431.5(1.24 30(1.18) IS
12 \ /?1.51) EEEN stl\s/I 8 |3 08)4-R8.2 g %
(0.47)L Sealan = 1082 @3 0.12) ~ 4g7 9=
|14 = QK |=2 & (4-00.28) g
(0:55) ~ < > MTG Holes L& \
Y 3o
= D )
& g
52 oo o7 &
o 20N
N ol [
/ \ 40.0016) | & & $90
Absolute Encoder [Oko.04 A (¢3.54)
1024 P/R Holding Brake (deenergization operation) Shaft end screw hole
vOnagS: 90 VDC ’ i (S.GMP'DDA(B)W1 6B,
Brake holding torque = motor rated torque with key type only)
Type L LL LM QK U w T Screw | Output | Approx. | Allow- Allow-
SGMP- dimen- w mass able able
sions (HP) kg radial thrust
|
(Ib) Io(elzlc)i)N oad
N (Ib)
02AW12B | 148 118 48.1 No key 200 2.3 245 (55.1) | 68 (15.4)
02BW12B (5.83) | (4.65) | (1.89) (0.27) (5.07)
02AW14B 16 3 5 5
02BW14B (0.63) | (0.12) | (0.20) | (0.20)
02AW16B M5,
depth 8
02BW16B (0.31)
03BW12B | 168 138 68.1 No key 300 3.0
03BW14B (6.61) | (5.43) | (2.68) 16 3 5 5 (0.40) (6.61)
03BW16B (0.63) | (0.12) | (0.20) | (0.20) M5,
depth 8
(0.31)
04AW12B No key 400
04AW14B 16 |3 5 5 (0.53)
04AW16B (0.63) | (0.12) | (0.20) | (0.20) M5,
depth 8
(0.31)
Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.
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5.4.1 Servomotor Dimensional Drawings cont.

3) “02A(B)W14B”, “02A(B)W16B”, “03BW14B”, “03BW16B”, 04AW14B”, and “04AW16B”
have a keyed shaft. The keyway complies with JIS B 1301-1976 (precision). A straight
key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

6) Conforms to IP55 protective structure (except connector and output shaft faces).
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* 750 W (1.01 HP)

Encoder Lead
UL20276 300430 (11.81+1.18)

/ @5) (138) |
% Encoder Plug \
Motor Lead UL2464 z[

X
% Motor Plug - Screw

[

I

/F

35) (1.38,
- Cross-section Y-Y
i Hex. nut 17
180(7.09) (0.67)
140(5.51) 40(1.57) [1120(4.72)
12 047) || 66.7(2.63) 38(1.50) || =
Sealant 105 | | 10 | 35 [7To.02] é/ T
(0.39)‘ (0.14) |Aj0.0008) 4-R6 I EES
r o, — 4-¢10 |
718 Eﬁ 5 (o039 3 %)
(0.75) 5% MTG Holes
QK| |
=
i”j@ -

0

=3
110
(¢4.33

L= I | X e %

/ \ 0145

(95.71)
[©lp0.04 [A

Absolute Encoder _ o . ($0.0016) Shaft end screw hole

1024 P/R Holding Brake (deenergization operation) (SGMP-OSAW‘I 6B,

Voltage: 90 VDC with key type only)

Brake holding torque = motor rated torque

Type QK U w T Screw | Output | Approx. | Allowable | Allowable
SGMP- Dimen- w mass radial thrust
sions (HP) kg load load
(Ib) N (Ib) N (Ib)
08AW12B | No key — 750 6.2 392 (88) 147 (33)
08AW14B |22 3 5 5 (0.20) (1.01) | (13.67)
08AW16B | (0:87) |(0.12) |(0.20) NS,
depth 8
(0.31)

Note 1) The detector uses a 12-bit absolute encoder 1024 P/R.
2) Type “A” indicates 200 V specification.

3) “08AW14B” and “08AW16B” have a keyed shaft. The keyway complies with JIS B
1301-1976 (precision). A straight 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.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.
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5.4.1Servomotor Dimensional Drawings cont.

6) Conforms to IP55 protective structure (except connector and output shaft faces).

* Details of Motor and Encoder Plugs (Common for 100W (0.13 HP) to 750 W (1.01 HP))

Motor Wiring Specifications
Motor Plug Plug : 172168-1 (AMP)

Pin 170360-1 or 170364-1(1 to 4pin) 1| U phase Red
170359-1 or 170363 (5 to 6 pin) -
(17360-1 or 17364-1:0nly 750W) 2|V phase White

3| W phase Blue
Connected to
Cap 172160-1 4| FG Green/Yellow
Socket 170362-1 or 170366-1 5| Brake terminal Black

6| Brake terminal Black

Encoder Plug

Absolute Encoder Wiring Specifications
Plug: 172171-1 (AMP)

/ Pin: 170359-1 or 170363-1 1 TA channel output Blue
82;@?%31%%0_1 2 |A channel output White/Blue
Socket: 170361-1 or 170365-1 3 _[B channel output Yellow

4 |B channel output White/Yellow
5 |Z channel output Green

6 |Z channel output White/Green
7 10V (power supply) Black

8 [+5 V (power supply) Red

9 |FG (Frame Ground) Green/Yellow
10 | S channel output Purple

11 | S channel output White/Purple

*| (12) | (Capacitor reset) (Gray)

13 | Reset White/Gray
14 | OV(battery) White/Orange
15 | 3.6V(battery) Orange

* Terminal to discharge capacitor for product dispatch. Do not
use.
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5.4.2 Servopack Dimensional Drawings

1) The dimension drawings of the SGDA Servopack are broadly grouped according to ca-
pacity into the following three categories.

a) 200V, 30W (0.04 HP) to 200 W (0.27HP) (Type: SGDA-A3AL] to 02A))
100V, 30W (0.04 HP) to 100 W (0.13HP) (Type: SGDA-A3B] to 01B)

b) 200V, 400W (0.53 HP) (Type: SGDA-04AL])
100V, 200W (0.27 HP) (Type: SGDA-02B[)

c) 200V, 750W (1.01 HP) (Type: SGDA-08AL])
100V, 300W (0.40 HP)  (Type: SGDA-03B[)

(1) SGDA-A3A[]to 02A] (200V, 30 (0.04 HP) to 200 W (0.27HP))
SGDA-A3B[]to 01B[]  (100V, 30 (0.04 HP) to 100 W (0.13HP))

£(0.20)45 (1.77) £ (0.20)

i & e
. el S 1 1 o
B i N I e T e U SERVOPACK A
z-46 M -
e )
s 8 @
o ol
N .
e S | NN M
" 62 L S ] 190 (5.12) i_._._._....??f.z,:lz)_l
(1.97) 1
= P S e WO
Flooonoes AHdHE+
Approx. Mass: 0.9 kg (1.98 Ib) UU“H””HHUU @B
| JuUtoo {008
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5.4.2Servopack Dimensional Drawings cont.

(2) SGDA-04AC] (200V, 400W (0.53 HP))
SGDA-02B[]  (100V, 200W (0.27 HP))

4§ (0.20) £ (2:36) 5 (0.20)

i -
J! Lo g
F ot o
78 § e
2.6 7]
(2-00.24) ™ A
MTG
HOLES
i~
©
[
g
]
-1
ul
i —
-t o
S

5
1 65 t
(2.56) (0.24)

Approx. Mass: 1.2 kg (2.65 Ib)
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5.4 3f§eries Dimensional Drawings

(8) SGDA-08AL] (200V, 750W (1.01 HP))
SGDA-03B[] (100V, 300W (0.40 HP))

7 (0.28) an (3.54) a (0.31)
(2-00.24) MTG HOLES
& Rt i SR
7N SE S + Hla @ | sumvorac §
| 1 1 G [T
¢ £
I
+ o g
E i SN 1IAS
= < 209y
. L ¥+ * o + ¥ vastons
£ AL S : -
‘lg 4 e 139_(5.12) 105 (4.13)
(0.24) (0.24)
iy @
Approx. Mass: 1.5 kg (3.31 Ib) B[ ][ﬂ Q]Uﬂ
000000 dooC-(ejd
Iy

5.4.3 Digital Operator Dimensional Drawings

1) The following two types of Digital Operator are available.
a) JUSP-OP02A-1 Hand-held Type

b) JUSP-OP03A Mount Type
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5.4.3 Dgital Operator Dimensional Drawings cont.

a) JUSP-OP02A-1

292

» 3 (2.48)
- T 0.73
2 g5 (1.97) w185 (0.73)
(2-110.18) \ rﬁ"—'l
MTG HOLES 7 .(0.28
N .
o A ]
- b
o= o _;__ﬂ}_
§i &
SERVOPACK OPERATOR £] @
ALARM g8 8
o]
SV
L\"
k 4 L
. _¥ -
K 4_._}_
9 1
g 5
g8
r
TYPE:17JE-23090-02
Made by
DAIICHI
DENSHI KOGYO KK,
Approx. Mass: 0.18 kg (0.40 Ib)
b) JUSP-OPO03A
15 " 54 (2.13) o
r(o.sgf r jﬁ
Y [ SERVOPAGK ]

UF  MODE/SET

® U

LOWH  BATA

575 (2.26)

¥

Approx. Mass: 0.02 kg (0.0411b)



5.5 Selecting Peripheral Devices

5.5 Selecting Peripheral Devices

This section shows how to select peripheral devices using flowcharts. Order lists for
Servomotors, Servopacks, digital operators, and peripheral devices are also included.

5.5.1 Selecting Peripheral Devices ... ...t 293
552 Order List ... 299

5.5.1 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 5.6 Specifications and Dimen-
sional Drawings of Peripheral Devices.

* Variable resistors for speed setting
* Encoder signal converter units

* Cables for connecting PC and Servopack
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5.5.1Selecting Peripheral Devices cont.

<Flowchart for peripheral device selection>

Start peripheral device selection

v

1)  Select motor cables

No brake/With
brake?

No brake

With connector and
AMP terminal/Cable
only?

With connector and
AMP terminal/Cable
only?

With connector and
amplifier terminal

With connector and
amplifier terminal

Cable only

Cable only
A

Select one of the following
according to cable length.

Select one of the following
according to cable length.

Select one of the following
according to cable length.

Select one of the following
according to cable length.

3m —=| DP9320081-1 3m —=&| DP8409359-1 3m —=& DP9320083-1 ?Qmsﬁ)_> DP8409360-1

(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 10m —&[ DP8409360-3

) (32.8ft) (32.8ft) (32.8ft)
15m —=s[ DP9320081-4 15m —=| DP8409359-4 15m —=| DP9320083-4 15m —&[ DP8409360-4
(49.2ft) (49.2ft) 2ft) (49.2ft)

( (

: (49. :
20m —&[ DP9320081-5 20m —&| DP8409359-5 20m —&| DP9320083-5 20m —+| DP8409360-5
(65.6ft) it) (65.6ft) it)

Incremental
encoder/Absolute
encoder

Incremental
encoder/Absolute
encoder

Absolute

Incremental Incremental Absolute

Select connector kit.

Select connector kit.

| DP9a020006-2 |

< ] |

Select connector kit.

Select connector Kit.

| DP94020006-4 |

| DP94020006-1 | | DP94020006-3 |

1)’ Select brake power supply.

100 V input /
200 V input

100 V input 200 V input
| LPDE-1HO1 | [ LPSE-2HO1 |
v 1 v |
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5.5 Selecting Peripheral Devices

from (a)

!

2) Select encoder cable

Incremental
encoder/Absolute
encoder

Absolute

é

Incremental

Servopack
/ end without /
connector

Connector
both ends

Cable
only

Connector both

Servopack end
ends

Cable only
without connector

Select one of the following
according to cable length.

Select one of the following
according to cable length.

B-:n-_—m:%

3m DP9320086-1
(9.8ft)
5m DP9320086-2
(16.4ft)
10m DP9320086-3
(32.8ft)
15m DP9320086-4
49,27 9320086
165,67 DP9320086-5

Select one of the following
according to cable length.

5

10m DP9400064-3
(32.8ft)

15m DP9400064-4
(49.2ft)

20m DP9400064-5
(65.6ft)

Connector kit previously
selected at step 1)

No

Select connector kit.

DP94020006-1
DP94020006-2
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5.5.1Selecting Peripheral Devices cont.

296

ends

Connector '
both ends / end without /

Connector both

Absolute

Servopack

connector

'

Cable
only

Servopack end
without connector

Cable only

Select one of the following
according to cable length.

mm—e=eff [ }

g e
0.8 DP9320088-1

Sm —a=| DP9320088-2

(16.4ft)

10m —| DP9320088-3

(32.8ft)

15m —= DP9320088-4

(49.2ft)

20m —&| DP9320088-5

(65.6ft)

Select one of the following
according to cable length.

o
0.8 DP9320085-1
Sm DP9320085-2
(16.4ft)

10m DP9320085-3
(32.8ft)

15m DP9320085-4
(49.2ft)

20m DP9320085-5
(65.6ft)

Select one of the following
according to cable length.

o

(0.5 DP8409123-1
Sm DP8409123-2
(16.4ft)

10m DP8409123-3
(32.8ft)

156m DP8409123-4
(49.2ft)

20m DP8409123-5
(65.6ft)

v

Connector kit previously
selected at step 1)

DP94020006-3
DP94020006-4

Y

2)

Select battery for absolute encoder.

ER6VC3 (3.6V)

l

to (b)




5.5 Selecting Peripheral Devices

from (b)

|

3) Select 1CN connector for
reference input.

Connector only /
Terminal block unit /
One cable end without connector

Connector only Connector-to-terminal

conversion unit

One cable end
without connector

1CN connector Connector-to-terminal Cable with 1CN
conversion unit connector and one

end without connector
DP9420007 JUSP-TA36P am’ DE9404859-2

(6.6ft)
3m DE9404859-3
(9.8f)
|

]

4) Select circuit breaker (MCCB)
and noise filter.

Servopack power
supply 200 V/100 V?

Servopack capacity? Servopack capacity?

30 to 200W

30 to 100W 300W
(0.04 to 0.13HP) (0.40HP)

Use circuit Use circuit Use circuit Use circuit Use circuit Use circuit
breaker for 5 A breaker for 9 A breaker for 16 A breaker for 5 A breaker for 8 A breaker for 15 A
power supply power supply power supply power supply power supply power supply

capacity. capacity. capacity. capacity. capacity. capacity.
Noise filter Noise filter Noise filter Noise filter Noise filter Noise filter

| LF-205A | | | | LF-210 | | LF220 || || LF-205A || || LF-210 || || LF-220 |
to (c)

297



SERVO SELECTION AND DATA SHEETS

5.5.1Selecting Peripheral Devices cont.
from (c)

l

5) Select magnetic contactor and
surge suppressor.

!

e Use one 30 A magnetic contactor for a single
X Series, regardless of capacity.
For multiple servo systems, select the
magnetic contactor according to the total

¢ capacity.

Magnetic
contactor

HI-15E5

® This is the surge suppressor for HI-15E5,
Surge

Suppressor shown above.
CR50500BL %

!

6) Select regenerative unit.

1 to IV Type of application?

| e Vertical axis

|| ® Exceeding 3000 r/min.

|| ® Load inertia exceeds 30 times
motor inertia (50 to 200 W(0.07 to
0.27 HP), or 20 times motor inertia
(400 W(0.53 HP), 750 W(1.01HP)).

IV e Frequent acceleration/deceleration

(once per second, or more).

Application | to IV

Investigate regenerative unit capacity
using AC Servomotor sizing software.

Not application | to IV

Result of investigation
into regenerative unit?

Add
regenerative unit

Applicable

\J

Regenerative unit not No regenerative unit
needed required.

!

Regenerative unit
e

JUSP-RG08

JUSP-RG08C

!

( End peripheral device selection >
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5.5.2 Order List

1) Order lists are given below for the Servomotors, Servopacks, digital operators, and pe-
ripheral devices which comprise the AC Servo 2-Series. These order lists are a conve-
nient aid to selecting peripheral devices.

SGM Servomotor

Servomotor Type Qty

sav-LHOHHH0
sav-LHOHHH0
sav-LHOHHH0
sav-LHOHHH0
sav-LHOHHH0
sam-LIHIDIOEEE]

SGDA Servopack (excluding cables and connectors)

Servopack Type Qty

SGDA-[JI10]
SGDA-[JI10]
SGDA-[JI10]
SGDA-[JI10]
SGDA-[JI0]
SGDA-[JI0]

SGMP Servomotor

Servomotor Type Qty

sempP-JIO0OOH
sempP-JIO0OOH
sempP-JIO0OOH
sempP-JIO0OOH
sempP-JIO0OOH
sempP-JIO0OOH

Digital Operator (Purchase Separately)

Digital Operator Type Qty

JUSP-OP02A-1
JUSP-OPO3A
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5.5.2 Order List cont.

@ Cables for Servomotor without Brake

(with connector and amplifier terminals) (Purchase Separately)

Cable Type 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

300

(Cable Only)*1 (Purchase Separately)
Cable Type Qty

DP8409359-1 3m (9.8 fY)

DP8409359-2 5m (16.4 ft)

DP8409359-3 10 m (32.8 ft)

DP8409359-4 15 m (49.2 )

DP8409359-5 20 m (65.6 ft)

O

*1 Customer to attach connector and amplifier terminals. Requires (KD connector kit.

@ Cables for Servomotor with Brake

(with connector and amplifier terminals)

(Purchase Separately)

Cable Type Qty
DP9320083-1 3 m (9.8 ft)
DP9320083-2 5m (16.4 ft)
DP9320083-3 10 m (32.8 ft)
DP9320083-4 15 m (49.2 ft)
DP9320083-5 20 m (65.6 ft)




5.5 Selecting Peripheral Devices

Cables for Servomotor with Brake

(Cable Only)*1 (Purchase Separately)
Cable Type Qty

DP8409360-1 3m (9.8 ft)

DP8409360-2 5m (16.4 ft)

DP8409360-3 10 m (32.8 ft)

DP8409360-4 15 m (49.2 )

DP8409360-5 20 m (65.6 ft)

*1  Customer to attach connector and amplifier terminals. Requires CK1> connector kit.

@ Connector Kits

(Purchase Separately)

Connector Kit Type Qty
DP9420006-1 (Incremental encoder, no brake)
DP9420006-2 (Incremental encoder, with brake)
(
(

DP9420006-3 (Absolute encoder, no brake)
DP9420006-4 (Absolute encoder, with brake)
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5.5.2 Order List cont.

* The three products in the diagrams below are supplied as a set.

1) Motor Connector for Motor End of Cable ... one connector for Servomotor with or without
brake

2) Encoder Connector for Motor End of Cable ... one connector for incremental or absolute
encoder

3) Encoder Connector for Servopack End of Cable ... one 2CN connector

1) Motor Connector 2) Encoder Connector for Motor End of Cable
for Motor End of Cable

No Brake For Incremental Encoder

3) Encoder Connector for Servopack End of Cable

Brake Power Supply (for motor with brake)

(Purchase Separately)

Brake Power Supply Type Qty
LPSE-2H01 (for 200 V)
LPDE-1HO01 (for 100 V)

@ Cables for Incremental Encoder

(Connector Both Ends) (Purchase Separately)
Cable Type Qty

DP9320089-1 3m (9.8 ft)

DP9320089-2 5m (16.4 ft)

DP9320089-3 10m (32.8 ft)

DP9320089-4 15m (49.2 ft)

DP9320089-5 20m (65.6 ft)
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@ Cables for Incremental Encoder

(Servopack end without connectors)™2 (Purchase Separately)
Cable Type Qty

DP9320086-1 3m (9.8 ft)

DP9320086-2 5m (16.4 ft)

DP9320086-3 10m (32.8 ft)

DP9320086-4 15m (49.2 ft)

DP9320086-5 20m (65.6 ft)

[@ﬁmt“—“;é*“

*2 Customer to attach connector to Servopack end of cable. Requires CK1D connector kit.

@ Cables for Incremental Encoder

(Cable Only)*3 (Purchase Separately)
Cable Type 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)

O

*3 Customer to attach connector to both ends of cable. Requires CK1D connector kit.
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5.5.2 Order List cont.

Cables for Absolute Encoder

(Connector Both Ends) (Purchase Separately)
Cable Type Qty

DP9320088-1 3m (9.8 ft)

DP9320088-2 5m (16.4 ft)

DP9320088-3 10m (32.8 ft)

DP9320088-4 15m (49.2 ft)

DP9320088-5 20m (65.6 ft)

@ Cables for Absolute Encoder

(Servopack end without connectors)™2 (Purchase Separately)
Cable Type 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)

*2  Customer to attach connector to Servopack end of cable. Requires CK1D connector
kit.
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Cables for Absolute Encoder

(Cable Only)*3 (Purchase Separately)
Cable Type 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)

*3 Customer to attach connector to both ends of cable. Requires CK1D connector kit.

Battery for Absolute Encoder

(Purchase Separately)

Battery Type Qty

ER6VC3 (3.6V)

@ 1CN Connector

(Purchase Separately)

Connector Type Qty

D

One 1CN Connector

DP9420007
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5.5.2 Order List cont.

@ Connector Terminal Block Converter Unit

(Purchase Separately)

Converter Unit Type Qty

JUSP-TA36P

M

1CN Connector Cable (0.5m)

@ Cable with 1CN Connector and One End Loose Wires

(Purchase Separately)

Cable Type Qty
DE9404859-1 1m (3.3 ft)
DE9404859-2 2m (6.6 ft)
DE9404859-3 3m (9.8 ft)

Noise Filter

(Purchase Separately)

Noise Filter Type Qty

LF-205A (5A)

LF-210 (10A)

LF-220 (20A)

Magnetic Contactor

(Purchase Separately)

Magnetic Contactor Type Qty

HI-15E5 (30A)
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Surge Suppressor

(Purchase Separately)

Surge Suppressor Type Qty

CR50500BL

Regenerative Unit

(Purchase Separately)

Regenerative Unit Type Qty

JUSP-RG08

Variable Resistor for Speed Setting

(Purchase Separately)

Variable Resistor Type Qty

25HP-10B

Cables for Connecting PC and Servopack

(Purchase Separately)

Cable Type Qty
DE9405258 | 2m (6.6 ft)

Encoder Signal Converter Unit

(Purchase Separately)

Unit Type Qty

LRX-01/A1

LRX-01/A2

LRX-01/A3

LRX-01/A4

307



SERVO SELECTION AND DATA SHEETS

5.6.1 Cable Specifications and Peripheral Devices

308

5.6 Specifications and Dimensional Drawings of Peripheral

Devices

This section shows the specifications and dimensional drawings of the peripheral
devices required for the =-Series servo system. The sequence of peripheral devices is
given by the Flowchart for Peripheral Device Selection in 5.5 Selecting Peripheral

Devices.

5.6.1 Cable Specifications and Peripheral Devices ........................
5.6.2 MotorCables ..........oiiiii
5.6.3 Connector Kits . ...t e
5.6.4 Brake Power SUPPIY .. ...t
56.5 EncoderCables ......... ...
5.6.6 Battery for Absolute Encoder .......... ... . i
5.6.7 1CN Connector ...t
5.6.8 Connector Terminal Block ConverterUnit ...........................
5.6.9 Cable With 1CN Connector and One End Without Connector ..........
5.6.10 Circuit Breaker ....... ...t i e e e
5.6.11 Noise Filter . ... ... e
5.6.12 Magnetic Contactor ......... ... i
5.6.13 SUrge SUPPIeSSOr . ...ttt
5.6.14 Regenerative Unit ......... ... .
5.6.15 Variable Resistor for Speed Setting .............. ... ...
5.6.16 Encoder Signal Converter Unit ........... .. ... ...
5.6.17 Cables for Connecting PC and Servopack ..........................

5.6.1 Cable Specifications and Peripheral Devices

308
311
314
318
320
325
326
328
330
330
331
332
333
334
335
336
338

1) The rated current of the SGDA Servopack external terminals, cable size, and peripheral

devices are listed in the next table.

The cable specifications and size are selected according to the operating environment

and current capacity.

The cable specifications were selected under conditions of three cables per bundle at

40° C ambient temperature, with the rated current flowing.



5.6 Specifications and Dimensional Drawings of Peripheral Devices

Type | Servopack Type Main circuit Motor connec- Power | MCCB or | Noise Recom- Power
SGDA- power input tion terminals Supply | fuse ca- | filter | mended noise | ON/OFF
terminal (R) (T) ) (V) (W) L capacity | pacity®2 | type filter™3 switch
— per A (refer-
Rated | Cable | Rated | Cable spec. Servo- ence | Type | Spec.
current | spec. | current pack*! dia-
A(rms) A (rms) kVA gram)
For 30W A3A 1.3 HIV 0.42 Use Yaskawa | 0.25 5 Appli- | LF- Single- | Yaskawa
200V | (0.04HP) | OO 1.25 cable. See cable 205A | phase | HI-15E5
min. 5.6.2 Motor 200 (30 A), or
(5(()) (Y;/HP) GSA 15 0.6 Cables below 03 VAC equiva-
: for details. I Class, |lent
100 W 01AJ (2.5 0.87 0.5 5A
(0.13HP)
200 W 02A[] | 4.0 2.0 0.75
(0.27HP)
400 W 04A] | 6.0 HIV 2.6 When select- | 1.2 9 LF- Single-
(0.53HP) 2.0 ing non-Yas- 210 phase
min. kawa cables, 200
check the VAC
cable current Class,
rating and 10A
750 W | 08ACT | 11.0 44 gg';fgfﬁ]gg’f‘ 2.2 16 Notap- [LF- | Single-
(1.01HP) vironment. plicable | 220 gggse
VAC
"%j‘ Class,
20A
For 30W A3B |20 HIV 0.63 0.25 5 LF- Single-
100V | (0.04HP) | 1.25 205A | phase
50W  |AsB |26 min. - o9 03 200
(0.07HP) | O VAC
: Class,
100 W 01B[] | 4.5 2.2 Use cable 0.5 5A
(0.13HP) size AWG22
200W | 0280 | 8.0 HV |27 t(g 'g\?é% 5 [os 8 LF- | Single-
(0.27HP) 2.0 mﬁwz) ’ 210 phase
min. ' 200
VAC
Class,
10A
300 W 03BLJ | 14.0 3.7 1.4 15 LF- Single-
(0.40HP) 220 phase
200
VAC
Class,
20A

*1 Value at rated load.

*2 Braking characteristics (at 25°C): 200% for 2 s min., 700% for 0.01 s min.

*3 Yaskawa recommends noise filters manufactured by Tokin Corp. Yaskawa Controls Co.,

Ltd. can supply these noise filters.
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5.6.1 Cable Specifications and Peripheral Devices cont.

2) The types of cable are shown in the table below. Use it in combination with the table

above.
Cable Type Conductor Allowable Temperature
Symbol Name °C
PVC Normal vinyl cable
\Y 600 V vinyl cable 60
HIV Temperature-resistant vinyl cable 75

Note 1) Use cable with 600 V min. withstand voltage for main circuits.

2) Consider allowable current reduction ratio if cables are bundled in PVC or metal ducts.

3) Use temperature-resistant cable under high ambient or panel temperature where nor-
mal vinyl cables rapidly deteriorate.

3) The appropriate cables for Servopack connectors 1CN and 2CN are shown in the table

below.
Control I/O Signal 1CN | Cable Use twisted-pair cable or twisted-pair
Connector shielded cable.
Applicable Cable AWG24,26,28,30
Finished Cable &16.0 mm (< 0.63 in.)MAX.
Dimensions
PG Signal Connector |2CN | Cable Use Yaskawa cable.

Use twisted-pair shielded cable if
Yaskawa cable is not used.

Applicable Cable | Applicable cable types: AWG24, 26, 28,
30. However, use AWG22 for encoder
power supply and FG line. Use AWG26
for other signals. These connections
permit wiring distances up to 20 m
(65.6 ft).

Finished Cable 211.6(30.46 in.) mm MAX.
Dimensions

Note Cable selection conditions: three cables per bundle at 40 °C ambient temperature, with the
rated current flowing.
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5.6.2 Motor Cables

1) The dimensions and appearance of the motor cables are shown below. Specify the cable

type when ordering.

a) Cables For Motor Without Brake (with connector and AMP terminals)

Type L in mm (feet)
DP9320081-1 +100 +0.33
3000 © (100 )
DP9320081-2 +100 +0.33
5000 0 (16.7 0 )
DP9320081-3 +500 +1.67
10000 0 (833 0 )
- +500 +1.67
DP9320081-4 15000 0 (50 'O
DP9320081-5 +500 +1.67
20000 o (66.7 0 )

Connector for Motor End of Cable

Cap: 172159-1 (4-pin)
Socket: 170362-1 or 170366-]

Finished Dimension:@&7.5mm Max

Cable: AWG20 x 4 core

Shrink Tube

Servopack End of Cable
AMP Terminals

M4 Crimped Terminals

Shrink Tube /
v 3 r«»r'/“ '

b) Cables For Motor With Brake (with connector and AMP terminals)

35%(

)

L

Type L in mm (feet)
DP9320083-1 +100 +0.33
3000 0 (100 )
DP9320083-2 +100 +0.33
5000 0 (16.7 0 )
DP9320083-3 +500 +1.67
10000 0 (833 0 )
DP9320083-4 +500 +1.67
15000 0 50 o
DP9320083-5 +500 +1.67
200000  (66.7 0 )

Connector for Motor End of Cable

Cap: 172160-1 (6-pin)
Socket: 170362-1 or 170366-1

Finished Dimension:
@7.5mm Max

Cable: AWG20 x 4 core

Shrink Tube

Servopack End of Cable
AMP Terminals
M4 Crimped Terminals

Shrink Tube

(1.97)
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5.6.2 Motor Cables cont.

\

c) Cables For Motor Without Brake

(Cable Only)
Cable AWG20 x 4 core
e
{
i }S |
1y - R
i *
Type L in mm (feet)
DP8409359-1 +100 +0.33
3000 0 (100 )
DP8409359-2 +100 +0.33
5000 0 (16.7 0 )
DP8409359-3 +500 +1.67
10000 0 (333 0 )
DP8409359-4 +500 +1.67
15000 0 50 0 )
DP8409359-5 +500 +1.67
20000 o (66.7 0 )

AMP Connector
Cap: 172159-1

Socket: 170362-1 or 170366-1 (Manufactured by AMP.)

*

[ M4 Crimped Terminals ]
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d) Cables For Motor With Brake
(Cable Only)

Cable AWG20 x 6 core

g
e — SS
e L N
I il
Type L in mm (feet)
DP8409360-1 +100 +0.33
3000 0 (100 )
DP8409360-2 +100 +0.33
5000 0 (167 0 )
DP8409360-3 +500 +1.67
10000 0 (33.3 0 )
DP8409360-4 +500 +1.67
15000 0 50 o
DP8409360-5 +500 +1.67
20000 o (66.7 0 )

AMP Connector
Cap: 172160-1

Socket: 170362-1 or 170366-1 (Manufactured by AMP.)

e

[ M4 Crimped Terminals ] *
U phase
V phase

W Gphase

FG (Frame Ground)
Br (Brake Terminal)
Br (Brake Terminal)

If cable only is ordered, purchase the AMP connector and M4 crimped terminals
separately. Refer to 5.6.3 Connector Kits for details about caps and sockets.
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5.6.3 Connector Kits

5.6.3 Connector Kits

1) Aconnector kit comprises three connectors as shown inthe diagram below: one encoder
connector 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 types of connector kit are available according to the following information:

¢ |s the encoder incremental or absolute?

¢ |s the motor with or without a brake?

A connector kit is required in the following cases:

a) If motor cable only is purchased (whether or not motor has a brake).

b) Ifthe encoder cable with a motor connector only and Servopack end without connec-
tor, or encoder cable only is purchased (for either incremental or absolute encoder).

2) Select one of the following two types of encoder cable connector.

a) For Incremental Encoder

4 (0.55)
. —.287093)

16
(0.63)

14.0(0.55)

Cap: 172161-1
Socket: 170365-1
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b) For Absolute Encoder

0.88
24 (083) 239 (089)
Tt r—y

14.0(0.55)
T.-?éﬂﬂ.)

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

3) Select one of the following two types of motor cable connector.

a) Motor Without Brake

. z3% (0.93),

) W"_*‘
] —~
S} s gy nrer ©
o e
(W] =

Cap: 172159-1
Socket: 170362-1 or 170366-1

b) Motor With Brake

9.8(0.39)
4.2(0.17)

11.8(0.46)

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

315



SERVO SELECTION AND DATA SHEETS

5.6.3 Connector Kits cont.

316

4) Only one type of encoder connector is available for the Servopack end of the cable.

¢ Connector

254(0,10

27

3(0.09)

005 |1

;2.

5.1(0.20)

%
]
66
(0.26)

2R
(0.50)

o (036)

127 (0.05) %_\f
A4

(0.11)
8.3
(0.76)

Pin # 11
B
Units: mm (inches)
Connector Type A B C
10120-3000VE 11.43(0.45) 17.6(0.69) 22.0(0.87)
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* Case
For -52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connector Case A B C D E F
10120-3000VE | 10320-52A0-008 22.0 18.0 14.0 12.0 10.0 27.4
(0.87) |(0.71) |(0.55) |(0.47) |(0.39) |(1.08)

5) The types of connector kit are shown below. Select the type of connector kit according to
the connectors selected in (2), (3), and (4) above.

Connector Application Connector Kit Part List
Kit Type Encoder/Motor Cable For Encoder Cable For Motor Cable
Encoder End Servopack End
Encoder Motor Cap Socket Connector Case Cap Socket
Type Brake
With/ Type Q Type Qt Type Q Type Q Type Q Type Qt
Without ty y ty ty ty y
DP9420006-1 | Incremental | Without *1 1 *1 [ *3 *2 (1 *2 (1 *1 (1 *1 | *3
172161 170365 |19 |10120- 10320- 172159 170366 |5
-1 -1 3000VE 52A0- -1 -1
DP9420006-2 | Incremental | With 008 ERE *3
172160 7
-1
DP9420006-3 | Absolute Without *1 1 *3 *1 (1 *3
172163 16 172159 5
-1 1
DP9420006-4 | Absolute With *1 (1 *3
172160 7
-1

*1 Manufactured by AMP.

*2 Manufactured by 3M.

*3 Including one spare.

317

5



SERVO SELECTION AND DATA SHEETS

5.6.4 Brake Power Supply

5.6.4 Brake Power Supply

1) Brake power supplies are available for 200 V and 100 V input.

200 VAC Input: LPSE-2H01
100 VAC Input: LPDE-1HO1

Use for Servomotor with brake.

* Dimensional Drawings

s0 (1.97
3 (1,18)
Manufactured by Yaskawa Controls Co., Ltd.
| a— _@_ i
 — ——

2-2$3(2-@0.12) MTG HOLES
(SPOT FACING @5.5
(@0.22), 4 (0.16) LONG)

i i S ey S 3
% 1 oi S
| gl ] M— ga | S
i * * / 28
Lead Wires (0.98)
* Lead Wire Length: 500 mm each (19.69 in.)
* Max. Ambient Temperature: 60°C
¢ Lead Wires: Color Coded
AC Input Brake
100V 200V
Blue/White Yellow/White Red/Black
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2) 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 volt-
ages due to switching the DC side damaging the brake coil.

¢ Internal Circuit for 200 VAC Input (LPSE-2H01)

Yellow A,

o y £ Red
. N > Surge )
AC Side _ A Sup- DC (Brake) Side
Diode pressor
White ¢ - o  Black

¢ Internal Circuit for 100 VAC Input (LPDE-1HO01)

Diode Bridge

Blue ¢ y Red

AC Side ; DC (Brake) Side

)

bressor
¢ Black

White &

al,
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5.6.5 Encoder Cables

5.6.5 Encoder Cables

1) The dimensions and appearance of the encoder cables are shown below. Specify the
cable type when ordering.

a) Cables for Incremental Encoder (Connector Both Ends)
Servopack End of Cable

Case: 10320-52A0-008
Connector: 10120-3000VE

Connector for Encoder End of Cable
Cap: 172161-1 (9-pin)
Socket: 170361-1 or 170365-1

Cable B9400064
Shrink Tube

_Q
/E =
L

L i

-]
Type L in mm (feet)

DP9320089-1 +100 +0.33

3000 0 (100 )
DP9320089-2 +100 +0.33

5000 0 (16.7 0 )
DP9320089-3 +500 +1.67

10000 o (333 0 )
DP9320089-4 +500 +1.67

15000 0 (50 o
DP9320089-5 +500 +1.67

20000 o (66.7 0 )

b) Cables for Absolute Encoder (Connector Both Ends)

Servopack End of Cable
Case: 10320-52A0-008
Connector: 10120-3000VE

Connector for Encoder End of Cable

Cable DP8409123
Cap: 172163-1 (15-pin)

320

Socket: 170361-1 or 170365-1

Shrink Tube

_©

RN
UnA

Type L in mm (feet)
DP9320088-1 +100 +0.33
3000 0 (100 )
DP9320088-2 +100 +0.33
5000 0 (16.7 0 )
DP9320088-3 +500 +1.67
10000 0 (833 0 )
DP9320088-4 +500 +1.67
15000 0 50 o
DP9320088-5 +500 +1.67
20000 o (66.7 0 )
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c) Cables for Incremental Encoder (Servopack End without Connector)

c Wire Markers
. able B9400064

Cap: 172161-1 (9-pin) (AWG22 x 3C, AWG26 x 4P)
Socket: 170361-1
(connected)

Wires

Encoder End

|3 _(1.38) (0.79)
Type L in mm (feet)
DP9320086-1 3000+10 00 R O+%.33 )
DP9320086-2 +100 +0.33
5000 0 (167 0 )
DP9320086-3 +500 +1.67
10000 0 (33.3 0 )
DP9320086-4 ] 5000+%oo (50 +B 67
+1.67

DP9320086-5 +500
20000 0 (66.7 0 )

- Case: 10320-52A0-008 (Manufactured by 3M.) *
Connector: 10120-3000VE (Manufactured by 3M.)
~

Cap: 172161-1
Socket: 170361-1 0.1 omme

1 oiBlue z“ © 16

2 o o 17

3t Yrallpw a 18

dors e 19 Servopack End

§ o Green o4

Encoder End £ o 7B 5 15
o Red 3 ! Ry
7 n o BlApK g I i 1
03mmt . T I8
=
8o Green/Yellow ... Y i

ip twisted-pair shielded cables.

*Purchase cases and connectors separately. Refer to 5.6.3 Connector Kits for details.
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5.6.5 Encoder Cables cont.

d) Cables for Absolute Encoder (Servopack End without Connector)

Wire Markers

Cap: 1721631 (15-pin) Cable DP8409123

Socket: 170361-1 (connected) (AWG22 x 3C, AWG26 x 6P)

Shrink Tube Shrink Tube
L/ N

Wires

Servopack End

.38 _1(1.38) ! L2 | (0.79)
L . 50
(2.36)
Type L in mm (feet)

DP9320085-1 +100 +0.33

3000 0 (100 )
DP9320085-2 +100 +0.33

5000 0 (16.7 0 )
DP9320085-3 +500 +1.67

10000 0 (333 0 )
DP9320085-4 +500 +1.67

15000 0 50 0 )
DP9320085-5 +500 +1.67

20000 o (66.7 0 )

/ *
Case: 10320-52A0-008 (Manufactured by 3M.)

Connector: 10120-3000VE (Manufactured by 3M.)

Cap: 172163-1

Socket: 170365-1 0,12 e
[«
T
o
o
e
£
&
Encoder End > Servopack End

[«

2L e

2 3mm : : oE

White/Grey 1 | -0 3

1

2990

.
ite/Oran

R A o —
acegvelol T

0.5 mm?

3: P: twisted-pair shielded cables.

*Purchase cases and connectors separately. Refer to 5.6.3 Connector Kits for details.

e) Cables for Incremental Encoder (Cable Only)

Cable AWG22 x 3C, AWG26 x 4P

'l

— 1

L o

—x—
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Type L in mm (feet)
B9400064-1 +100 +0.33
3000 0 (100 )
B9400064-2 +100 +0.33
5000 © (16.7 0 )
B9400064-3 +500 +1.67
10000 0 (833 0 )
B9400064-4 +500 +1.67
15000 0 50 o
B9400064-5 +500 +1.67
20000 o (66.7 0 )
/ * / *

Cap: 172161-1 (Manufactured by AMP.) Case: 10320-52A0-008 (Manufactured by 3M.)

Socket: 170361-1 or 170365-1 Connector: 10120-3000VE (Manufactured by 3M.)

(Manufactured by AMP.) s P
0.12 mme
172183 Connector
Blue =
kR > L o 16
go White/Blue g ta fg
4 S rm— —
hite/Yellow.
gg" reen k.1 :; 13
890 b {5
o M
Encoder End 76 : : Servopack End
i -0 3
: o 2
i kil
| eg
8o — bo
e st Green/Yellow' e —— 1

I P: twisted-pair shielded cables.

Purchase caps, sockets, cases, and connectors separately. Refer to 3.
Connector Kits for details.

f) Cables for Absolute Encoder (Cable Only)

Cable AWG22 x 3C, AWG26 x 6P

/S“’

>

L

e
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5.6.5 Encoder Cables cont.

Type L in mm (feet)
DP8409123-1 +100 +0.33
3000 0 (100 )
DP8409123-2 +100 +0.33
5000 0 (16.7 0 )
DP8409123-3 +500 +1.67

10000 0 (333 0 )

DP8409123-4 +B 67

+500
15000 0 (50

DP8409123-5 +500 167
20000 0 (66.7 0 )

*
/
Cap: 172163-1 Case: 10320-52A0-008 (Manufactured by 3M.)
Socket: 170361-1 or 170365-1 Connector: 10120-3000VE (Manufactured by 3M.)
7 7
6,12 mm?
/ 20N
§ o-Ble o <16
o oiWhite/Blue #F T4
3o anllnw 4 & 18
3 o1 White/ ¢ 19
A NI eI A A P
14 o Ul o8
11 oI Lo g
B oiBed e o0 4
7 i
Ctl.:imm E i i g g
:g g_ White/Grey : } g 12
14 oN...WhiIEJOKauﬁ:.____Q i3
9o Grnn/nthlln “ = o0 20
0.3 mm2

3 P: twisted-pair shielded cables.

*  Purchase caps, sockets, cases, and connectors separately. Refer to 3.

Connector Kits for details.

2) Details of the encoder cables are summarized in the table below.

These cables are not supplied as accessories with a Servopack or Servomotor.
Purchase in standard specified lengths as required.

324



5.6 Specifications and Dimensional Drawings of Peripheral Devices

Cable
Specification

Incremental Encoder
(Yaskawa Drg. #B9400064)

Absolute Encoder
(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 in.) &8.0 mm (0.31 in.)
Dimension

Internal Structure
and Lead Colors

A1 Red

A, Black

A3 Green/Yellow

F; Blue — White/Blue
(Twisted pair)

Fo Yellow — White/Yellow
(Twisted Pair)

F3 Green - White/Green
(Twisted Pair)

F, Orange - White/Orange
(Twisted Pair)

A1 Red

A, Black

Az Green/Yellow

B4 Blue — White/Blue
(Twisted pair)

Bs Yellow - White/Yellow
(Twisted Pair)

B3 Green - White/Green
(Twisted Pair)

B4 Orange - White/Orange
(Twisted Pair)

Bs Purple — White/Purple
(Twisted Pair)

Bg Grey - White/Grey
(Twisted Pair)

Yaskawa
standard
specifications

Standard lengths:

3m (9.8ft) , 5 m (16.4ft.) , 10 m (32.8ft.), 15 m (49.2ft.), 20 m (65.6ft.) *

*When appropriate cable is used, the allowable wiring distance between Servopack and Ser-
vomotor (PG) is 20 m (65.6ft.) max.

Note

5.6.6 Battery for Absolute Encoder

See items a) to d) in this section for details about cables with connectors.

1) Purchase the following battery if using an absolute encoder. (Manufactured by Toshiba
Battery Co., Ltd.)

e Lithium Battery: ER6 V C3
* Nominal Voltage: 3.6 V
¢ Standard Capacity: 2000 mAh
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5.6.7 ICN Connector

5.6.7 1CN Connector

1) This connector is required to connect the host controller to 1CN on the Servopack.

¢ Connector

2.54(0.10) &
1.27(0.05) ¢ | g
lw‘ﬂ\ 5/ =
- Ql 8
. S
_.....‘J —
= 6
HEH =l
oH _1EI8
il A
Hl ==0aE e
1 8ls 213
NS e elg
t-\.‘ LO s i
 N—————— | e
[ = ()
<

1.27 o
Pin # 19 005 %I
- |

Units: mm (inches)

B C

Connector Type A
32.2 (1.27)

10136-3000VE 21.59 (0.85) 27.8 (1.09)
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* Case
A c
&L |5 |
B ‘ N
(0.5)
For -52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connect Case A B C D E F
or Type Type
10136- 10336-52 |32.2 43.5 18.0 17.0 14.0 37.6
3000VE | A0-008 | (1.27) (1.71) (0.71) (0.67) (0.55) (1.48)
2) The 1CN connector type is shown below.
Connector | Application Connector Part List
Type Connector Case
Type Qty Type Qty
DP9420007 | 1/O connector | 10136-3000V | 1 10336-52A0- |1
for 1CN E* 008*

* Manufactured by 3M.
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5.6.8 Connector Terminal Block Converter Unit

5.6.8 Connector Terminal Block Converter Unit

1) A connector terminal block converter unit comprises a 1CN connector 0.5 m (1.64 ft)
cable.

The terminal block numbers match the Servopack 1CN connector numbers.

® Connector Terminal Block Converter Unit Type:
ol JUSP-TA36P
ol

IEN Cable Length: 0.5 m (1.64 ft)

1ON

5

el |

Iy gy £

FCN-364P040-AU

Mg « & Z T 4@
g
£l
Z

Q 40-Pin Connector Plug:

Rlolew

40-Pin Terminal Block,
Servopack M3.5 screws

328



5.6 Specifications and Dimensional Drawings of Peripheral Devices

2) The relationships between terminal block pin numbers and signal names are shown in
the table below.

SGDA Servopack JUSP-TA36P Terminal Block Unit

Signal Name 1CN Connector Terminal

Speed Control | Position Control | "1 ¥ - # Block #
T-REF PULS 1 T A 1
SG *PULS 2 , ‘ B1 2
V-REF SIGN 3 : ; Ip A2 3
SG *SIGN 4 ) : B2 4
SEN CLR 5 ) ) e = A3 5
0SEN *CLR 6 ; ) B3 6
/BK /BK 7 ; ) A4 7
N-CMP /COIN 8 ) ’ B4 8
[TGON [TGON 9 ’ ' A5 9
SG-COM SG-COM 10 ' . B5 10
/P-CL /P-CL 11 : : A6 11
/N-CL /N-CL 12 ; ; B6 12
+24VIN +24VIN 13 : : A7 13
/S-ON /S-ON 14 : : B7 14
/P-CON /P-CON 15 : : A8 15
P-OT P-OT 16 - - B8 16
N-OT N-OT 17 : : A9 17
/ALMRST | /ALMRST 18 B9 18
sSG SG 19 ; : A10 19
PAO PAO 20 : : T B10 20
*PAO *PAO 21 : : A1 21
PBO PBO 22 : : e S B11 22
“PBO “PBO 23 : : A12 23
PCO PCO 24 : : T B12 24
“PCO “PCO 25 ; ; A13 25
PSO PSO 26 ; Z T B13 26
*PSO *PSO 27 ; ; Al4 27
BAT BAT 28 ; ; T B14 28
BATO BATO 29 ; : A15 29
ALOf ALOf 30 i i B15 30
ALO2 ALO2 31 : : A16 31
ALO3 ALO3 32 : : B16 32
AG-AL AG-AL 33 ’ : A17 33
ALM ALM 34 - r t 5 B17 34
ALM-SG ALM-SG 35 A18 35
FG FG 36 — B18 36
Connector Case ———— A19 37
B19 38
Cable: Supplied with terminal block A20 39
t P : Twisted pair B20 40
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5.6.10 Circuit Breaker

5.6.9 Cable With 1CN Connector and One End Without Connector

1) Use a cable with no connector at the host controller end. The loose wires are marked with
labels with terminal numbers indicated.

SGDA Servopack (3M36P connector)

(8M)

1 o
4 i — P ....... Hrrd
Connector at Servopack End (36 P) g i1 N1
10136-6000EL Terminal number 4 3 B .Zlf__
labels b4 I T % L;
Shell Gable (Black) 4 —r— TR
10336-52A0-008  SSRFPVV-SB 28 x 18P 3 i ?{%_[
¢ e ——— 10 i N M-
" { H 2
/ 1; 1.1 A
tCN JE i 13y
14 - 5
CH | 10008 _Jl w0 5 i )
* O ] a— 7 J
+0.098 +0.033 1n td R N
(330 ) (0130 ) 19 o %“
@ . ifed
* Cable with 1CN Connector and One End Loose Wires: A "
DE9404859 2 :
25 ;
e H
27 :
Details of Leads % :
% :
3t H
3 i
33 i
24 i
35 ;
% 1
Case

<

Connector Unit

5.6.10 Circuit Breaker

1) The customer should purchase a circuit breaker (MCCB) of appropriate capacity.

®* Recommended Product

Ground fault detector for motor protection manufactured by
Mitsubishi Electric Co. Ltd.

Type: MN50-CF

Rated Current: 7.1 A, 10 A, 16 A, 25 A, 32 A, 45A

Use to protect the power lines.
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5.6.11 Noise Filter

1) Selectthe noise filter from the following three types according to the Servopack capacity.

Install to eliminate external noise from the power lines.

Servopack Capacity Noise Filter Type
30W(0.04 HP),50W(0.07HP),100W(0.13HP),200W(0.27HP) | LF-205A
200W(0.27HP)(100V),400W(0.53HP) LF-210
300W(0.40HP)(100V),750W(1.01HP) LF-220

* Dimensional Diagrams

* LF-205A (Single-phase 200 VAC Class, 5 A)

Tog
n ~ o ) R
TS B332 (6-00.14)
T i 3 '
2 IN Rating Plate & @
63 (2.48) :
0 83 g"—l_.sn
t (3.19) frere)
X ’ (0.59)
0.53) 33
(1.30)

* LF-210 (Single-phase 200 VAC Class, 10 A)

IN Ratlng ‘E

i a5 (3.74)
i 105 (4.13)
; 115 (4.53)

Lk,

(0.63)
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5.6.12 Magnetic Contactor

* LF-220 (Single-phase 200 VAC Class, 20 A)

=
E 3
o =) IN Rati
b fgli 2_p|at2 mgd
; 130 (5.12)
! 144 (5.67)
Eli 165 (6.30)

5.6.12 Magnetic Contactor

1) Use one 30 A magnetic contactor of the type shown below for a single X Series, regard-
less of capacity. For multiple servo systems, select the magnetic contactor according to

the total capacity.

Type: HI-15E5 (30 A)
Turns servo ON and OFF.

(Note)Attach an appropriate surge suppressor to the
magnetic contactor.

C::m
[m}
L

| =
-3
=
o
ég]
£
=
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* Dimensional Diagram

2 x M4 Mounting Holes

| M4 Auxiliary Contact Terminals
i : mh- 2 x M4 Mounting Holes

i R
] :
122{098),.84, 099 L. 039
..... T
[ N
] | 18
IR
""" TR
»-F\..j}..../“"l
T @18 Approx. Mass: 0.33 kg (0.73 Ib)

(0.20)
Main Contact Terminals M4 Coil Terminals Slider

5.6.13 Surge Suppressor

1) Attach a surge suppressor to the magnetic contactor to prevent power supply noise and
protect contacts.

* Recommended Product
Spark Killer manufactured by Okaya Electric Industries Co., Ltd.
Type: CR50500BA (250 VAC)
Static Electricity Capacity: 0.5 uF + 20%
Resistance: 50 Q (1/2 W) +30%
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5.6.14 Regenerative Unit

5.6.14 Regenerative Unit

1) JUSP-RGO8 type
Dimensional drawings of the regenerative unit are shown below.

Hole 6 dia.
(%;8) (00.24) J [;3 Q

M4 External Terminal Screws

* Dimensional Drawings

(0.59)
o] (0.24)

15

P SEGENERLATAE LT
Sh— JIEPRE06
= FOWER o
FEON &
i ARE o

1601 (6.30)
130 (56.12)
49 (587)

1% (0.59)

& _{0.20)
!

E

Approx. Mass: 1 kg (2.20 Ib)

sH=6 |02

0.98)_ &
O98£20 HEsE! 130 (512)
(1.97) 0.73)

2) JUSP-RGO08C type
JUSP-RG08C type is an exterior type regenerative unit. When regenerative ability ofthe
built-in resistor is insufficient, install this regenerative unit to enhance the regenerative
ability.

* Dimensional Drawings

Nameplate

[

g Hole 6 cid_L§ ||| | ]
&S e (©0.24)
S oser
;o’q Lo 7 & M4 External Terminal Screws
— 1 ] i ¥
1
I [l
895
c8 8
2=9
9| | i ~
Approx. Mass: 1 kg (2.20 Ib) =y 1 M
A S e 028
Sl - 1B5 170
T Ry Y 6.12) =~
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* Regenerative Unit Specifications

Type JUSP-RG08 Remarks
JUSP-RG08C
Applicable Servopack SGDA Servopack
Regenerative Working 380Vvdc
Voltage
Regenerative Processing 8Adc Regenerative Resistance:
Current 50 Q, 60 W
Error Detection Function Regenerative resistance

disconnection, regenerative
transistor fault, overvoltage

Alarm Output Normally closed contact 200 V operation OK
(open when protective
function operates)

Dimensions in mm 55W x 160H x 130D
(inches) (2.17W x 6.30Hx 5.31D)

5.6.15 Variable Resistor for Speed Setting

1) This variable resistor is used to give speed references by applying the speed reference
voltage from the external power supply across 1CN pins #3 and #4.

* Dimensional Drawings

:
Panel 18k L (172 m__ ! ggregpack
25 HP Helicolum R |
iai-]-{sit(o'%iom) - . 12V 25HP-10B, |drmremne G
o Panel Drilling Diagram 2kQ i
&- A | : . 000 1t $1-4
((lgggi;;t 3 :1 ®3141) q<’1>275.5(<1>0.30) HOLE S
con B 4 o1 22 . Type 25HP-10B
o i E : HOLE 8 Multi-wrap variable resistor with
eI 114543 (857--0.04) {039) MD10-30B4 dial, manufactured by Sakae
7541 |r§5§1 _ - Tsushin Kogyo K.K.
RhE= K iy G oiroow MD Multidial
(0:18)
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5.6.16 Encoder Signal Converter Unit

5.6.16 Encoder Signal Converter Unit

1) Unitto convertthe encoder signal output fromthe line driver to an open collector output or
voltage pulse output.

Line Receiver Unit

¢ Terminal Numbers

Oy

Input A Phase '_;{>1§- ------ o Output A Phase

Input A Phase
Input B Phase

Input B Phase
Input Z Phase
Input Z Phase

5, Output B Phase

#——_ Output Z Phase

* Dimensional Drawings

11 -M3.5x7
105 ©08) Seams screws ©31)
[ UL S i Holes 2 x dl 4

# 4.5 mm dia. s
(©0.18) g,L -
)
(0-20‘;]}3(0.1

ﬁu.-
102 :

(1.5740.0079) “ﬁg "

33.5 max.
(1.32)

. 85.3:15)

118 max.
(4.65)

81max(3.19)

(0,16)
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5.6 Specifications and Dimensional Drawings of Peripheral Devices

2) The encoder signal converter unit specifications are as follows:

Type Receiver Unit
Spec. LRX-01/A1 | LRX-01/A2 LRX-01/A3 LRX-01/A4
Power Supply |12 VDC +10%, 100 mA 5VDC + 10%, 100 mA
Input Signals Balanced line driver input (RS-422)
Output Signals Voltage pulse Open collector Voltage pulse Open collector
output output output output
Input Signal Voltage differential = 0.3 V, internal termination resistance 100 Q
Level
Output Signal H: 10 V min. L: 0.5V max. H: 3V min. L: 0.5 V max.
Level (1 mA) (30 mA) (1 mA) (30 mA)
L: 0.5 V max. Withstand L: 0.5V max. Withstand
(30 mA) voltage: 50 V (30 mA) voltage: 50 V
Operating 0 to +60°C
Ambient
Temperature
Range
IC Used AM26LS32C Receiver IC, or equivalent
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5.6.17 Cables for Connecting PC and Servopack

5.6.17 Cables for Connecting PC and Servopack

1) Special cables for connectinga PC to a Servopack. Using these cables allows monitoring
and setting of user constants with a PC.
PC software is available for these communications. Ask your Yaskawa representative for
details. Operate the software as described in the manual supplied.

Rear of PC Servopack
17LE-13090-27 (D2BC)

|...,9“_.<;Lns'm o tpg,~  (Made by DDK)

*‘—F"J D-Sub 9-pin (Male) 17JE-23090-02 (D8B)
D-Sub 25-pin (Male) or D-sub 9-pin (Male) (Made by DDK.)

* Dimensional Drawings for Type DE9405258 (for NEC PC)
D-Sub connector 25-pin (Male) 17JE-23250-02 (D8A)

2000450 (6.56+0.164)

o o

a %
] iy i
] Cable (Black) UL2921
9—strar(1d twiszted I\évloewg%r? c(r)et\_:v S X
(0.16 x7) shielded pitch T
M2.6 screw cable Pin Connector 17JE-23090-02 (D1)

Note: Fold back the cable shielding at each end of the cable and secure it with clamps.

2) The communications specifications and connecting-circuit specifications are listed be-
low.

* Baud Rate: 9600 bps

* Number of Bits Start: 1 bit
Data: 7 bits
Stop: 1 bit
Parity: 1 bit (even)

* Synchronization Start-Stop
* XON/XOFF Control None

¢ Shift Control: None
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5.6 Specifications and Dimensional Drawings of Peripheral Devices

» Communications Method: Semi-duplex
Servopack End (3CN) RS-232C Port (Personal Computer End)

*TXD 20 — O +r)XD
XD 4O o O +1xp

oV 90> B O oy
P {3 RTS8
Shield : : by vpe

FG  CaseO e O rG

Note: Maximum cable length is 2 m (6.56 ft).

3) Connection is also possible to the RS-422A port. In this case, the connection circuitis as
follows:

* Transmission Distance: 30 m (98.4 ft) max.

* Transmission System: RS-422A

Servopack End (3CN) RS-422A Port (Personal Computer End)

TXG 1 OW*{TE -------------- 3 RXD

HEXD 2 WWO RXD
BXD 3 Wj*m"wo TXD

*AXD R o i ---------- e ET XD

XD 6Oy 1 i
orr 2ol || Shield
0 V 9 0 .....é.....;....................O e V

3

FG  Ggge O

* Terminal Arrangement at Servopack End

Pin Signal Name Signal Circuit Name Signal Direction
#

1 TXD Transmit data (not inverted) P<S

2 *TXD Transmit data (inverted) P<S

3 RXD Receive data (not inverted) P—S

4 *RXD Receive data (inverted) P—S

5 OPH #

6 *RXD Shorting pins 6 and 7 inserts 220 Q termination resistance

7 RT between RXD and *RXD.

8 5VPP #

9 GND Signal ground 0 V

P: Personal computer
S: Servopack
#: Terminal not used, leave open.
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5.6.17 Cables for Connecting PC and Servopack cont.

4) Cable for connecting Servopack and IBM PC (IBM compatible PC)
Use Yaskawa DE9408565 type cable.

* Dimensional Drawings

D-sub Connector
17JE-13090-02(D8A)

—[’®_/; SO0
 —
_—

|

Cable (Black)
uL2921 2-M3 Screw
2-M2.6 Screw 9-strand twisted Pitch 0.5 Pin Connector
Pitch 0.45 (0.16 x7) 17JE-23090-02(D1)

shielded cable

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.

¢ Connection

Personal Computer End Servopack End
(D-sub 9-pin) (D-sub 9-pin)
Clamp with Hood - s Clamp with Hood
Al 2 ¢ G 2T
(R - 04 R
Hi8 7 (o .
T8 80— i
SN0 5o : }' 08560

5) Cable for connecting Servopack and NEC PC-98 half-pithc connector
Use Yaskawa DE9408564 type cable.

* Dimensional Drawings

Plug: 10114EL
Shell:10314-3210-000 (Made by 3M)

&

i E——
L@} il

SS— “‘f‘”yéable (Black)

UL2921 2-M3 Screw
9-strand twisted  Pitch 0.5 Pin Connector

(0.16 x7) 17JE-23090-02(D1)
shielded cable

¢

i
H
|

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.
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5.6 Specifications and Dimensional Drawings of Peripheral Devices

¢ Connection

Personal Computer End Servopack End
(3CN)
Clamp with Hood |, —p o Clamp with Hood
PG 12 O [
RXD 1 ¢ i O 2 TAD
TXD 8 : ¢ 4 AXD
RT8 10 0— Dot
CTS 4 Do '
5-GND 4o }' O 8 5 GND
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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.

6.1 Inspection and Maintenance ............... 344

6.1.1 Servomotor .............iiiiiii i 344
6.1.2 Servopack . ... 345
6.1.3 Replacing Battery for Absolute Encoder ................. 346

6.2 Troubleshooting ............ocvvvvveene.. 347

6.2.1 Troubleshooting Problems with Alarm Display ............ 347
6.2.2 Troubleshooting Problems With No Alarm Display ......... 366
6.2.3 Internal Connection Diagram

and Instrument Connection Examples ................... 368
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

6.1.1 Servomotor

6.1 Inspection and Maintenance

l This section describes the basic inspections and maintenance for =-Series servo drives.

B.1.1  ServOmMOtOr ..o 344
B6.1.2  ServopacK . ... 345
6.1.3 Replacing Battery for Absolute Encoder ............................ 346

6.1.1 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 sufficient. The inspection and
maintenance frequencies in the table are only guidelines. Increase or decrease the frequen-

cy to suit the operating conditions and environment.

Item Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?
noise
Appearance According to Clean with cloth or

degree of compressed air.
contamination
Insulation Yearly Disconnect Servopack and Contact your Yaskawa
resistance test insulation resistance at representative if the
measurement 500 V. Must exceed 10 MQ. insulation resistance is
(See note below) below 10 MQ.
Replace oil seal | Every 5,000 Remove servomotor from Applies only to motors with
hours machine and replace oil seal. | oil seal.
Overhaul Every 20,000 Contact your Yaskawa The customer should not
hours or 5 years | representative. disassemble and clean the
servomotor.

Note Measure across the servomotor FG (green/yellow) and the U-phase (red), V-
phase (white), or W-phase (blue) power lead.

During inspection and maintenance, do not disassemble the servomotor.
If disassembly of the servomotor is required, contact your Yaskawa representative.



6.1 Inspection and Maintenance

6.1.2 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.

Item Frequency Procedure Remedy
Clean unit interior and | Yearly Check for dust, dirt, and oil on Clean with
circuit boards the surfaces. compressed air.
Loose screws Yearly Check for loose terminal block Tighten any loose
and connector screws. screws.
Defective parts in unit | Yearly Check for discoloration, damage | Contact your Yaskawa
or on circuit boards. or discontinuities due to heating. | representative.

Part Replacement Schedule

Thefollowing parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts at the frequency indicated.

Part Standard Replacement Method
Replacement Period
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.

Note Operating Conditions:
* Ambient Temperature: annual average 30°C
* Load Factor: 80% max.

* Operation Rate: 20 hours/day max.
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6.1.3 Replacing Battery for Absolute Encoder

6.1.3 Replacing Battery for Absolute Encoder

Battery replacement is only required for servo systems using an absolute encoder.

The battery type recommended below (purchased by the customer) is installed in the host
controller to allow the absolute encoder to store position data when the power is turned OFF.

Recommended Battery:

¢ Lithium Battery
ER 6V C3, manufactured by Toshiba Battery Co.,
Ltd. 3.6 V, 2000 mAh
Estimated Life: Approximately 10 years

Servomotor
Host Controller Servopack 12-bit absolute encoder

+5V
TAG

0Vv

The battery voltage is notinternally monitored in the Servopack. Therefore, detect low battery
voltage at the host controller.

Minimum required battery voltage is 2.8 V.

Replace the battery according to the following procedure if the battery voltage drops to the
minimum required battery voltage. The battery maintains absolute position data stored in the
encoder.

Battery Replacement Procedure:

1) Turn ON the Servopack and wait at least 3 minutes. The absolute encoder capacitors are
charged.

2) Replace the battery in the host controller. The Servopack power supply can be ON or
OFF during battery replacement.

Note After completing step 1 above, the absolute encoder will function normally for up to 2 days
with no battery.

346



6.2 Troubleshooting

6.2

Troubleshooting

This section describes causes and remedies for problems which cause an alarm display
and for problems which result in no alarm display.

6.2.1  Troubleshooting Problems with Alarm Display ....................... 347
6.2.2 Troubleshooting Problems With No Alarm Display . ................... 366
6.2.3 Internal Connection Diagram and Instrument Connection Examples .. .. 368

6.2.1 Troubleshooting Problems with Alarm Display

Refer to the tables below to identify the cause of a problem which causes an alarm display
and take the remedy described.
Note that A.99 does not indicate an alarm.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.

1. Alarm Display and Troubleshooting Table

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.00 OFF OFF OFF OFF

Absolute data
error

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON ; i
At SEN signal input A B.C.D.EF

Speed control
— Cn-01Bit1=0 —F

Speed control
—cno01Biti=1 [ A B/CDEF

Position control
—A B,CDEF

347




INSPECTION, MAINTENANCE AND TROUBLESHOOTING

6.2.1 Troubleshooting Problems with Alarm Display cont.

Cause

Remedy

Absolute encoder power not supplied from

Use the Servopack power supply for the
absolute encoder.

Incorrect absolute encoder wiring (PA, PB,
RESET, SEN signal (for speed control),

Check and correct the absolute encoder
wiring.

Absolute encoder malfunctioned

* For speed control (Cn-01 Bit 1 = 0), turn
SEN signal OFF and back ON. (See note)

* For speed control (Cn-01 Bit 1 = 1) or posi-
tion control, turn Servopack power OFF
and back ON.

Incorrect user constant setting.
Incremental encoder used with Cn-01 Bit E

Set Cn-01 Bit E to 0.

Absolute encoder defective

Replace servomotor.

A
Servopack.
B
etc.)
C
D
setto 1.
E
F

Circuit board (1PWB) defective

Replace Servopack.

Note

alarm reset.

NOTE

Resetting SEN Signal

Alarm A.00 is reset when the power is turned OFF and back ON. Itis not reset by the normal

When resetting the SEN signal (i.e., turning it OFF and then back ON) for any reason, keep
the SEN signal at the high level for more than 1.3 s before turning it OFF.

SEN signal 1.3 s min.

OFF { ON = High Level |OFF ON

("
©

Display and Outputs

e

15 ms min.

Digital Operator

Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.02 OFF OFF OFF OFF
User constants
breakdown
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON A B
Cause Remedy
A Power turned OFF during parameter write. | Replace Servopack.
Alarm occurred next power ON.
B Circuit board (1PWB) defective Replace Servopack.
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6.2 Troubleshooting

Display and Outputs

Digital Operator

Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.04 OFF OFF OFF OFF

User constant
setting error

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON A B
Cause Remedy
A An out-of-range user constant was Reset all user constants in range.
previously set or loaded. Otherwise, re-load correct user constants.
B Circuit board (1PWB) defective Replace Servopack.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.10 ON OFF OFF OFF
Overcurrent

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor
operation

I When servo ON (S-ON)
A B.CpE signal turned ON D, E

At power ON
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6.2.1 Troubleshooting Problems with Alarm Display cont.

Cause

Remedy

Wiring grounded between Servopack and
servomotor.

Check and correct wiring.

Servopack ambient temperature exceeds
55°C

Bring Servopack ambient temperature to
55°C

Note Alarm cannot be reset while power
transistor module temperature ex-
ceeds 90°C.

C Servomotor U, V, or W phase grounded. Replace servomotor.
D e Circuit board (1PWB) defective
* Power transistor defective

Replace Servopack.

E Current feedback circuit, power transistor, | Replace Servopack.
DB relay, or circuit board defective.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.31 ON ON OFF OFF

Position error
pulse overflow

(position control
only)

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor At power ON
operation

Overflow during
high-speed opera- [—— A
tion

No feedback pulse
returned after refer- —— B, F
ence pulse input.

Normal operation
L but overflow when —CDE

large reference in- T
put.
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6.2 Troubleshooting

Cause Remedy
A Servomotor wiring incorrect. Check and correct wiring. (Check A-, B-,
B Encoder wiring incorrect (disconnection, C-phase pulses correct at 2CN.)
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 Position reference pulse frequency too » Decrease reference pulse frequency.
high * Use smoothing function.
* Change electronic gear ratio.
F Circuit board (1PWB) defective. Replace Servopack.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.40 OFF OFF ON OFF
Overvoltage
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
During servomotor
operation At power ON —E,F
During motor
deceleration — A D
During normal
operation —B,C,D

Cause Remedy

A Load inertia high and motor speed too high | Change operating conditions.

* Use regenerative unit.

* If multiple units are used, connect all P, N

terminals in parallel.

B Load exceeds capacity of regenerative unit | Change operating conditions.
C Servomotor speed too high Reduce motor speed.
D Servopack defective Replace Servopack.
E Input voltage too high Change input voltage to normal value.
F Circuit board (1PWB) defective. Replace Servopack.
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6.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.51 ON OFF ON OFF
Overspeed

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

When servo ON (S-ON)
signal turned ON

L During high-speed

servomotor rotation —— A, B, C, D, E
after reference in-
put

—A B,C,D,E | AtpowerON E

Alarm detected at
110% max. speed

Cause Remedy
A * Servomotor wiring incorrect.

Check and correct wiring. (Check A-, B-,

* Encoder wiring incorrect (disconnection, C-phase pulses correct at 2CN.)

shortcircuit, power supply, etc.)

B Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
C Noise in encoder wiring. Separate encoder wiring from main wiring

circuits.
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Incorrect user constant (number of encoder
pulses) setting.

Set user constant Cn-11 to the correct
number of pulses.

Circuit board (1PWB) defective

Replace Servopack.




6.2 Troubleshooting

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.70 ON ON ON OFF
Overload
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
When servo ON (S-ON) At power ON
signal turned ON A BD E
When speed reference
input
No servomotor
rotation —B,C,D
During normal
operation DE

Cause

Remedy

Servomotor wiring incorrect or
disconnected

servomotor.

Check wiring and connectors at

Encoder wiring incorrect or disconnected

Check wiring and connectors at encoder.

Load greatly exceeds rated torque

Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.

Incremental encoder power not supplied
from Servopack.

Use the Servopack power supply for the
encoder.

Circuit board (1PWB) defective

Replace Servopack.
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6.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.80 OFF OFF OFF OFF

Absolute encoder
error (only if
absolute encoder
is used)

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON During servomotor
operation A BDE

Speed control

— Cn-01Bit1=0 —C
Speed control

| Cn-01Bit1=1 — A B,C
Position control

] — A B,C

Cause Remedy
A Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder

RESET, SEN signal (for speed control), wiring.
etc.)

B Absolute encoder malfunctioned * For speed control (Cn-01 Bit 1 = 0), turn
SEN signal OFF and back ON.

* For speed control (Cn-01 Bit 1 = 1) or posi-
tion control, turn Servopack power OFF
and back ON.

C Circuit board (1PWB) defective Replace Servopack.

D Error occurred in absolute encoder. ® For speed control (Cn-01 Bit 1 = 0), turn
SEN signal OFF and back ON (if
servomotor is rotating, first turn servo
OFF).

Another encoder alarm displayed when ® For speed control (Cn-01 Bit1 =1) or

SEN signal or power supply turned back position control, turn Servopack power

ON. OFF and back ON.

E Servopack miscounted pulses (positional » Separate encoder wiring from main wiring

displacement) or malfunctioned due to circuits.

noise. * For speed control (Cn-01 Bit 1 = 0), turn
SEN signal OFF and back ON (if servomo-
tor is rotating, first turn servo OFF).

* For speed control (Cn-01 Bit 1 = 1) or posi-
tion control, turn Servopack power OFF
and back ON.

354



6.2 Troubleshooting

Display and Outputs

Digital Operator

Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.81 OFF OFF OFF OFF

Absolute encoder
back-up error
(only if absolute
encoder is used)

Status When Alarm Occurred

At power ON

Speed control
— Cn-01Bit1=0 — B

Speed control
— Cn-01Bit1=1 —A,C

Position control

OFF: Outputtransistoris OFF
ON: Output transistor is ON

When SEN signal turned A
ON Cn-01 Bit1=0 ,C

— —A,C
Cause Remedy
A The following power supplied to the Follow absolute encoder set-up
absolute encoder all failed: procedures.
* +5 V supply
* Battery (ER6V C3)
* Internal capacitor
B Circuit board (1PWB) defective Replace Servopack.
C Absolute encoder malfunctioned Replace servomotor.

355
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6.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.82 OFF OFF OFF OFF

Absolute encoder
sum-check error
(only if absolute
encoder is used)

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned A
ON,Cn-01Bit1=0
Speed control . .
— 1 Cn-01Bit1=0 — B (Dstégnr?oct);eratlon —A
Speed control
| Cn-01Bit1=1 — A B
Position control
— —A,B
Cause Remedy
A Abnormality during absolute encoder * Follow absolute encoder set-up proce-
memory check dures.
* Replace servomotor if error occurs fre-
quently.
B Circuit board (1PWB) defective Replace Servopack.

Note An absolute encoder error (A.80) is given initially if a sum-check error (A.82) is generated
during operation.
The sum-check error (A.82) occurs after turning the SEN signal (or Servopack power supply)
OFF and back ON.
However, the sum-check error (A.82) does occur during operation if the host controller is re-
ceiving the S-phase signal (serial data).

356



6.2 Troubleshooting

Note

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.83 OFF OFF OFF OFF

Absolute encoder
sum-check error
(only if absolute

encoder is used)

Status When Alarm Occurred

OFF: Outputtransistoris OFF
ON: Output transistor is ON

At power ON When SEN signal turned A B
ON,Cn-01Bit1=0 '

Speed control

— Cn-01Bit1 =0 —C (Dstégnr?oct)(geranon AB
Speed control
| Cn-01Bit1=1 — A B
Position control
] —A,B
Cause Remedy

A * Battery not connected
* Battery connection defective

Check and correct battery connection.

B Battery voltage below specified value. Install new battery and turn SEN signal (or
Specified value: 2.8 V. Servopack) ON.
C Circuit board (1PWB) defective Replace Servopack.

No alarm occurs at the Servopack when a battery error (A.83) is generated. The battery error
(A.83) occurs the next time the SEN signal (or Servopack) turns ON.
However, the battery error (A.83) can be read during operation if the host controller is receiv-

ing the S-phase signal (serial data).
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6.2.1 Troubleshooting Problems with Alarm Display cont.

358

Note

Display and Outputs

Absolute encoder
data error (only if
absolute encoder
is used)

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.84 OFF OFF OFF OFF

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned A

ON,Cn-01Bit1=0

Speed control . .
— Cn-01Bit1=0 — B (Dstégnr?oct)geratlon A
Speed control
—| Cn-01Bit1=1 —A
Position control
— —A
Cause Remedy
A Absolute encoder malfunctioned * For speed control (Cn-01 Bit 1 = 0), turn
SEN signal OFF and back ON.

* For speed control (Cn-01 Bit 1 = 1) or posi-
tion control, turn Servopack power OFF
and back ON.

* Replace servomotor if error occurs fre-
quently.

B Circuit board (1PWB) 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 SEN signal (or Servopack) turns ON.

However, the data error (A.84) can be read during operation if the host controller is receiving

the S-phase signal (serial data).




6.2 Troubleshooting

Display and Outputs

Digital Operator

Alarm Output

Display and
Alarm Name

Alarm Code Output Alarm Output

ALO1 ALO2 ALO3

A.85

Absolute encoder
overspeed (only if
absolute encoder
is used)

OFF

OFF OFF OFF

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON

When SEN signal turned A
ON, Cn-01Bit1=0

Speed control
—1 Cn-01Bit1=0 — B

Speed control
— Cn-01Bit1=1 —A

Position control

— —A
Cause Remedy
A Absolute encoder turned ON at a speed Turn ON encoder power supply (or SEN
exceeding 400 r/min. signal or Servopack power supply) at a
speed not exceeding 400 r/min.
B Circuit board (1PWB) defective Replace Servopack.
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6.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.b1 OFF OFF OFF OFF

Reference input
read error (for
speed/torque
control only)

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor At power ON
operation A B P C
Cause Remedy
A Part malfunctioned in reference read-in unit | Reset alarm and restart operation.
(A/D converter, etc.).
B Part defective in reference read-in unit Replace Servopack.
(A/D converter, etc.).
C Circuit board (1PWB) defective Replace Servopack.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C1 ON OFF ON OFF
Servo overrun

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servo ON (S-ON)
signal turned ON A BcpDE
L User constant ;
Cn-01 Bit0 = 0 E On speed reference input A B.cDE

Occurred 1 to 3 se-
conds after power ON

L User constant
Cn-01Bit0 = 1 — A B,c,D,E
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6.2 Troubleshooting

Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
D Encoder defective Replace servomotor.
E Circuit board (1PWB) defective Replace Servopack.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C2 ON OFF ON OFF
Encoder phase
detection error
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON During servomotor
D operation A: B' C, D
Occurred 1 to 3 seconds
after power ON A BCop
Cause Remedy
A Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
B Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.
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6.2.1 Troubleshooting Problems with Alarm Display cont.

362

Display and Outputs

Digital Operator

Alarm Output

Display and Alarm Code Output Alarm Output

Alarm Name

ALO1

ALO2 ALO3

A.C3 ON OFF
Encoder A-,
B-phase

discontinuity

ON OFF

Status When Alarm Occurred

OFF: Outputtransistoris OFF
ON: Output transistor is ON

At power ON When servo ON (S-ON)
signal turned ON A B.cCD
L User constant ;
Cn-01Bito=0 —D SoraRrvomoter —AB,C,D
Occurred 1 to 3 seconds
after power ON
L User constant
Cn-01Bit0 =1 — A BC
Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.




6.2 Troubleshooting

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C4 ON OFF ON OFF
Encoder C-phase
discontinuity
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON When servo ON (S-ON)
signal turned ON A B.cCD
L User constant :
Cn01Bit0~0  —C During servomotor | A, B,C,D
Occurred 1 to 3 seconds
after power ON
L User constant
Cn-01 Bit0 = 1 — A BCD
Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.
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6.2.1 Troubleshooting Problems with Alarm Display cont.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
AF3 OFF ON OFF OFF
Power loss error
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON I During servomotor
A operation B
Cause Remedy
A Time between turning power OFF and back | After turning power OFF, wait more than
ON was shorter than the power holding the power holding time (6 to 15 s,
time. according to type) before turning the power
back ON.
B If any of the following power supply Check the power supply.

conditions are met during motor operation:

¢ Complete power failure : half cycle of sup-
ply frequency

* Voltage drop: full cycle of supply frequency

Terms

e Complete power failure=Power failure
where voltage drops to zero.

* Voltage drop=Power failure where voltage

Note Because of detector lag and detector | drops, but not to zero.

margin, power loss of 30 to 55 ms
does not cause an alarm.

Display and Outputs

Digital Operator
Display and
Alarm Name

Alarm Output
Alarm Code Output
ALO2

Alarm Output

ALO1
Not specified

ALO3

CPFO00
Digital operator
transmission
error 1

Note This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

At power ON. Digital op- Digital operator con-
erator connected before —— A B C,D nected to Servopack —A,B,C,D
g(’a\lrvopack power turned while power turned ON.
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.
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Display and Outputs

Digital Operator

Alarm Output

Digital operator
transmission
error 2

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
CPFO1 Not specified

Note This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

During operation

— A BCD

Cause

Remedy

A Cable defective or poor contact between
digital operator and Servopack.

* Check connector connections.
* 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.

Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.99 OFF OFF OFF ON

Status When Alarm Occurred

Indicates normal operation. Not an alarm.

OFF: Outputtransistoris OFF
ON: Output transistor is ON
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6.2.2 Troubleshooting Problems With No Alarm Display
6.2.2 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 pro-
cedures.

Troubleshooting Table No Alarm Display

Symptom

Cause

Inspection

Remedy

Servomotor does not start

Power not connected

Check voltage across R and
T.

Correct the power circuit.

Loose connection

Check terminals of
connectors (1CN, 2CN).

Tighten any loose parts.

Connector (1CN) external
wiring incorrect

Check connector (1CN)
external 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.

Speed/position references
not input

Check input pins # 1 to 4 of
connector 1CN.

Correctly input
speed/position references.

S-ON is turned OFF

Cn-01 Bit 0 is O.

Turn S-ON input ON.

P-CON input function setting
incorrect

Check user constants Cn-01
Bits A, B.

Refer to Subsection 3.2.1
and set user constants to
match application.

Reference pulse mode
selection incorrect.

Refer to Subsection 3.2.2.

Select correct user
constants Cn-02 Bits 3, 4, 5.

Encoder type differs from
user constant setting.

Incremental or absolute
encoder?

Set user constants 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.

CLR input is turned ON

Check status of error
counter clear input.

Turn CLR input OFF.

SEN input is turned OFF.

Absolute encoder used with
Cn-01 Bit 1 setto 0.

Turn SEN input ON.

Servomotor moves
instantaneously, then stops

Number of encoder pulses
differs from user constant
setting.

2048 pulses/revolution or
1024 pulses/revolution

Set the user constant
(Cn-11) to match the number
of encoder pulses.

Servomotor or encoder
wiring incorrect.

Refer to Subsection 3.8.8
and correct wiring.

Suddenly stops during
operation and will not restart

Alarm reset signal
(ALM-RST) is turned ON
because an alarm occurred.

Remove cause of alarm.
Turn alarm reset signal
(ALM-RST) from ON to OFF.

Servomotor speed unstable

Wiring connection to motor
defective

Check connection of power
lead (U, V, and W phase)
and encoder connectors.

Tighten any loose terminals
or connectors.
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6.2 Troubleshooting

Symptom

Cause

Inspection

Remedy

Servomotor vibrates at
approximately 200 to
400 Hz.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.

Speed/position reference
input lead too long.

Minimize length of
speed/position reference
input lead, with impedance
not exceeding several
hundred ohms

Speed/position reference
input lead is bundled with
power cables.

Separate reference input
lead at least 30 cm from
power cables.

High rotation speed
overshoot on starting and
stopping.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.

Servomotor overheated

Ambient temperature 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
representative if defective.

Machine causing vibrations

Foreign object intrusion,
damage or deformation of
sliding parts of machine.

Consult with machine
manufacturer.

Speed reference 0 V but
servomotor rotates.

Speed reference voltage
offset applied

Refer to Subsections 4.2.4
and 4.2.5 and adjust
reference offset.
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6.2.3 Internal Connection Diagram and Instrument Connection Examples

6.2.3
Examples

Internal Connection Diagram and Instrument Connection

The SGDA Servopack internal connection diagram and instrument connection examples are

given below.

Refer to these diagrams during inspection and maintenance.

1) Internal Connection Diagram (for speed/torque control and position control)

Current

Detector
N i §

Servomotor

e ] 6
ol

1

DB Circuit

Relay

=

'
Current !
Detection |

-~

20N

Single-phase 200 to 230 VAC * 1%, 50/60 Hz
or single-phase 100 to 115 VAC *,1%, 50/60 Hz
g""'“'““'““gss”“’““f’g%“’
: Ll S v
ﬁ Noise Filter E
ey ¥
! #
1T,
-t ET l i
P4 Fault
g T Detection
|
1 . +5V
e = et 4. e v
Main  Mam PG5V
8i'£<'::uit Circuit gtrg;ressor Control
ON Power Alarm
by we | Supply """ !
STy
MG 5 |
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6.2 Troubleshooting

SGDA-CICCIS 2) Instrument Connection Examples — Speed/Torque Control
Speed/Torque
, Sinfle-phase 20010230 VAC "% 50/60 Hz For 100 V Application
cosk T Single-phase 100 to 115 VAC *,1%,  50/60 Hz

Noise Filter | Noise filter eliminates external noise.

Power
5R;
Supply G Servo Alarm Display
| L) guom MG For Power Supply Switching
OFF [:coa_“oma”‘*oj_t:_iq.___ Attach surge suppressor to
MG SRy sUP magnetic contactor and relays.

aMe | [T T T s “17 Servomotor
M rf; Servopack u

(SGDA-CICICIS)

Speed Reference Input o e > " i}"(mogz ”"j;ﬁ;m Encoder
Rated Speed /2 Vto 10V ™ oy F"ﬁ’“{" e RS
Torque Reference Input UM L o LA
Rated Torque / £2 V to 10 V 28 21 sGov '\

4740

+24\ri 13

Servo ON for 1Ry ON I ﬁ SV-ON

OV| 2Ry P.oon.
P Control for 2Ry ON = OH 18
NiS notT 117

PLs  poT Tzs
| Ry AW nsrlss
E& N-CL Lfa

Correctly terminate
end of shielded cable.

Reverse Drive Disabled for N-LS OPEN

Forward Drive Disabled for P-LS OPEN

+ Alarm Reset
Reverse Current

Alarm Reset for 3Ry ON

Reverse Current Control ON for 6Ry ON “OR =2 Al DT Control ON
) 7Ry PEL )9y %?_‘:{?‘“—9 Forward Current
Forward Current Control ON for 7Ry is ON 7 Cr T TR Control ON

|
|
|
|
# Forward Drive Disabled %
%
|
|
|

+24 Y

5Ry OFF for Servo Alarm S
ervo Alarm
Photocoupler Output
4Ry OFF for External Motor Brake ON OK Brake Maximum operational voltage: 30 VDC
Interlock Maximum operational current: 50 mA
8Ry ON for Speed Match ON. *Mw" Speed i
— _concidence
9Ry ON for TGON TEoN i
. Turned ON whenthe !
. ALY 1 e motor zero-speed
Phase{ T *3 level (set in the pa- |
A PR T 9o rameter) is exceeded i
PG Output PhaSE{ . PEOTRT 23 £+ Line Driver 1,
Line Driver ; PER 24 . SN75ALS194NS ““T s
(manufactured by T-I

|G .--'~-e—g ————————————————
z

SGALl T a Note 1: The capacity of each output circuit is below 30 VDC and 50 mA.
b l 35 e 2: Signal input line {P represents twisted pair wires.
A sew 3: 1/O power supply must be prepared by customers.

% ;
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6.2.3 Internal Connection Diagram and Instrument Connection Examples cont.

SGDA-[1[1[] P 3) Instrument Connection Examples - Position Control
Positions Single-phase 200 to 230 VAC ~ *.1%,  50/60 Hz For 100 V Application
" ?i Single-phase 100 to 115 VAC ™ * 50/60 Hz
IMCCB -~
_;}Mﬁbise Filter | Noise filter eliminates external noise.
Power
Supply 5K éf"g §5—--+ Servo Alarm Display
[J e MG For Power Supply Switching
OFF [:%"'d—-é“‘ T;M Attach surge suppressor
MC 5Ry aue to magnetic contactor and
et e TENRYS.
e f; Servopack QWA Motor
; SGDA-(JOICIP LS
™, - ( ) :\r & -
% i e
i 1CN- %‘:— D
I 150Q l Must be
PULS 21 - ; grounded
Reference Pulse PULS fPE 2 ﬁ::(-\ Class 3
groun ing
(max. 450 kpps) '"_'":'é'ﬁr?mfp?i_m_‘ (to0@max) | Encoder
Error Counter Clear %ﬁ&f %@"H}i r@
Signal (Active High) * ? BatbE *~~
424V +24V§ 13 47k Correctly terminate
Servo ON for 1Ry ON L_o.f‘.t SN “; 14 [wEma -5;&—» Servo ON end of shielded cable.

Reverse Drive Disabled for N-LS OPEN @ ¥ “gn_i-ﬁ NoT 17 P '}»g;‘—«-mo Reverse Drive Disabled
Forward Drive Disabled for P-LS OPEN p 15 PAOT ‘i 18 +

-:‘»»»~»-») Forward Drive Disabled

%

1

. i

“51 ALM RSTl 8 -t Alarm Reset E
!

!

|

Alarm Reset for 3Ry ON
Reverse Current Control ON for 8 Ry ON GRY N GL ’E 12 [“‘]__._% .{ Reverse Current
Forward Current Control ON for 7 Ry ON T Control ON
?Hy PCL ,E 11 “}_,r——r Forward Current
P-Control for 2Ry ON o) BCON v - Control ON
@Bz 1 5 P Contro
24V SRy Am ! ¢ 34
5Ry OFF for Servo Alarm - Servo Alarm

|
Brake Photocoupler Output

oV
4Ry OFF for Holding Brake ON OK . . )
8Rv ON for bositioning complete Interlock Max!mum operat!onal voltage: 30 VDC
Y P g comp e Maximum operational current: 50 mA
9Ry ON for TGON Positioning
{9Ry TEON - Complete ;
ey TGON :
(onasef +EAC 20 oo e |
Phase] ¥ ¥y :
" { CApAC e oy I level (set in Cn-0B) E
WPBO G on is exceeded For Absolute

PG Output iF’hase

{ ngh 4o Line Driver j”Eﬂ[lggggr__

i i “Feo SN75ALS194NS g =
Line Driver Ehase{ “beo v ] 25 b (manufactured by T- I)1 i BAT %.
o 580 @ T B
5 Ceso B e S
S sy g e . T
0 Ve & .
_ fu01 | |ag SO0V l.
ALOZ 31
Alarm Code Output * o3 ‘} Note 1: The capacity of each output circuit is below 30 VDC and 50 mA.
€ SGAL f 32 2: Signal input line {P represents twisted pair wires.
s * ig Py 3: 1/0O power supply must be prepared by customers.
: SE0V
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Appendix

Differences Between SGDA and SGD Servopacks

The SGDA Servopack external dimensions, connectors, connector cables,
and peripheral devices are all identical to the SGD Servopack.

Therefore, the customer can replace an existing SGD Servopack to obtain the
enhanced performance and functions of the SGDA Servopack, as described
on the following pages, without changing wiring or installed dimensions.
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DIFFERENCES BETWEEN SGDA AND SGD SERVOPACKS

Comparison of the SGDA Servopack with the SGD Servopack shows the following improvements in

performance and functions.

(See note 1)

Item SGDA Servopack SGD Servopack
Speed Loop Frequency 250 Hz 150 Hz
Characteristics
Servo Gain Compensation Yes No

Auto Tuning

7-stage settings

3-stage settings

Serial Communications
Features

User constant setting/editing
Reference to all monitored values
Auto-tuning

Alarm trace-back confirmation

User constant setting/editing

750 W version)

Multi-axis Communications | Yes (However, 1:1 communications when axis No
address is set.)
100V, 300 W Version Yes (External dimensions identical to 200 V, No

Applicable Servomotors

Both SGM and SGMP servomotors

Either servomotor type can be used by changing
user constant (memory switch) setting. No
Servopack change required.

SGM servomotors.

Servopack must be changed to use
SGMP servomotor.
SGMP-compatible Servopack Types

SGD-{. P

Y

Display (See note 3)

gt SGMP-
) 5 compatible
Capacny——i L
.................. — S: S d |
01:100W P: Postion contol
021 200W
03:300W .,
0B IT750W B:100V
(03 available in 100 V only) -
Torque Feed Forward Yes Torque feed forward and torque restriction | No
(See note 2) with analog references cannot be used
Torque Restriction with Analog | Yes | Simultaneously. No
References (See note 2) Settings identical for forward and reverse.
Reference Pulse Input Unit Yes Select according to output form of the None
Filter Selection (See note 3) customer’s controller (line driver or open
collector).
External Reference Receive Possible Not possible
During Contact Input Speed
Control
Reference Pulse Inhibit Yes | Switch the P-CON signal with the user No
constant settings.
Reference Pulse Value Possible (Monitor mode Un-09) Not possible

Note

1) Material is being prepared on speed loop servo gain compensation.

2) Speed control type only.
3) Position control type only.
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Appendix

Servo Adjustment

This appendix presents the basic rules for 2-Series AC Servopack gain ad-
justment, describes various adjustment techniques, and gives some preset
values as guidelines.

B.1 Z=-Series AC Servopack Gain Adjustment .... 374
B.1.1 X-Series AC Servopacks and Gain Adjustment Methods .... 374
B.1.2 Basic Rules for Gain Adjustment ...................... 375

B.2 Adjusting a Speed-control Servopack ....... 376
B.2.1 Adjusting Using Auto-tuning ......................... 376
B.2.2 Manual Adjustment ......... ... .. i 377

B.3 Adjusting a Position-control Servopack ..... 380
B.3.1 Adjusting Using Auto-tuning ............... ... ....... 380
B.3.2 Manual Adjustment ......... ... 381

B.4 Gain Setting References .................. 385
B.4.1 Guidelines for Gain Settings According to Load Inertia Ratio 385
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SERVO ADJUSTMENT
B.1.1 Z-Series AC Servopacks and Gain Adjustment Methods

B.1 >-Series AC Servopack Gain Adjustment

l This section gives some basic information required to adjust the servo system.

B.1.1 >-Series AC Servopacks and Gain Adjustment Methods ........... 374
B.1.2  Basic Rules for Gain Adjustment . ........... ... ... ... ... 375

B.1.1 X-Series AC Servopacks and Gain Adjustment Methods

1) Fivetypes of =-Series AC Servopack are available: SGD, SGDB, DR1, DR2, and the cur-

rent SGDA.

The adjustment method is basically identical for each Servopack type, except that auto-
tuning is not available for some types.

The SGDA, SGD, SGDB and DR2 Servopacks allow both manual adjustment by the con-
ventional method of observing the machine response and automatic adjustment using
the internal auto-tuning function. The DR1 Servopack does not offer auto-tuning.

2) The main user constants changed by the customer to adjustthe servo systeminclude the
following:
* Cn-04 (Speed Loop Gain)
* Cn-05 (Speed Loop Integration Time Constant)
* Cn-17 (Torque Reference Filter Time Constant)
* Cn-1A (Position Loop Gain)
In a speed-control Servopack (where speed references are applied as analog voltages),

the position loop is controlled by the host controller, so the position loop gain is normally
adjusted at the host controller.

If adjustment is not possible at the host controller, the same adjustment can be achieved
using Cn-03 (Speed Reference Gain), but the servomotor may not reach maximum
speed for some preset values of this user constant.

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

Servo System Block Diagram

Position-control Servopack Speed-control Servopack

S d S d PUIser‘ “““““““““““““““““““““““““““““““““““““““““““““““““““ 1 M
ee ee P T Ny 2 < !
e =i ];rgg L Analog Voltage res vS— - . ++ Motor
; ' at E Kp L w Spee sicurrent P booigygoond
e Cgt?r:t- -Qi (D/A ;-1 Control _jontrol - Cg:-er ‘?: o
o L er Convert- : Section { “™Section verter N
...................... Time.. : : e
i ig Speed Control Loop ; i‘ oy
1| Position Control Loop e mm e oo aaa e
T e ———————— o ~4 Encoder
Using Speed-control  Host Controller (supplied by customer) ;. Servopack N
Servopack * " v
Using Position-control : Servopack
Servopack « e >
Host Controller Kp: Position Loop Gain
(supplied by Kv: Speed Loop Gain
customer) Ti: Integration Time Constant

Note: A position-control Servopack has no D/A converter for speed reference
output. This conversion is handled by internal calculations.
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B.1 Z-Series AC Servopack Gain Adjustment

B.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 Sys-
tem 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 cur-
rent loop.

The customer can adjust the position loop gain and speed loop gain, as well as the speed
loop integration time constant and torque reference 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-03 at the Ser-
vopack if position loop gain adjustment is not possible at the host controller), the speed
references oscillate and the result is increased, oscillating position control times.

If the position loop gain (or Cn-03) is increased, the speed loop gain (Cn-04) must be
similarly 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.

3) The position loop gain should not normally be increased above the characteristic fre-
quency 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
mounter 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 (controller, servo driver, motor, de-
tectors, etc.) isanimportant factor where good response is required, itis also important to
improve the rigidity of the mechanical system.

4) In cases where the position loop response is greater than or equal to the speed loop re-
sponse and linear acceleration or deceleration is attempted, the poor speed loop re-
sponse and follow-up cause an accumulation of position loop errors and result in in-
creased output of speed references from the position loop.

The motor moves faster and overshoots as a result of increased speed references, and
the position loop tends to decrease the speed references. However, the poor motor fol-
low-up due to the poor speed loop response results in oscillating speed references, 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 reference oscillations.

Speed Reference Output with Unbalanced Position Loop Gain and Speed Loop
Gain

Speed =
Reference '\f-\/w

’ - Speed references actually output from controller
1 ~+~= Speed references calculated in controller

Time
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SERVO ADJUSTMENT

B.2.1 Adjusting Using Auto-tuning

376

B.2 Adjusting a Speed-control Servopack

This section gives examples of adjusting the gains of a speed-control Servopack
manually and using auto-tuning.

B.2.1 Adjusting Using Auto-tuning
Manual Adjustment

B.2.2

B.2.1 Adjusting Using Auto-tuning

The DR1 Servopack does not offer auto-tuning.

1) Important Points About Auto-tuning

a) Speed During Auto-tuning

Auto-tuning may not function correctly if the speed is too low. Set the speed to approx-

imately 500 r/min.

Set the speed with the user constant Cn-10 (Jog speed).

b) Selecting Machine Rigidity
If the machine rigidity is unknown, select the rigidity according to the following stan-

dards.

Drive Method

Machine Rigidity

SGDA, SGDB, DR2

SGD

Ball screw, direct

C-003) to 7 (C-007)

High/medium response

Ball screw, with reduction gears

C-002) to 3 (C-003

Medium response

Timing belt

Low/medium response

Chain

C-001) to 2 (C-002

Low response

Wave reduction gears*

3
2
1
1
1

(
(
(
(
(

( )
C-001) to 3 (C-003)
( )
C-001) to 2 (C-002)

Low response

* Product name: Harmonic Drive

Select the machine rigidity level for SGDA, SGDB and DR2 according to the table.

Rigidity

High

Low

Medium




B.2 Adjusting a Speed-control Servopack

Auto-tuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.

2) 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 (exceed-
ing 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.

3) Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in 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 references. An excessively
high setting of the integration time constant (Cn-05) during auto-tuning is one cause of
this problem.

If response is slow after auto-tuning, the speed loop gain cannot be manually increased
very much before oscillation starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Auto-tuning does not set the torque reference filter (Cn-17) or speed reference gain
(Cn-03).

B.2.2 Manual Adjustment

1) The role of each user constant is briefly described below.

a) Speed Loop Gain (Cn-04)
This user constant sets the speed loop response.
The response is improved by setting this user constant 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] = GDL

3 X (Cn-04 Preset value)
L+ 1

2
GDM

GD| 2 Motor Axis Converted Load Inertia
GD2: Motor Moment of Inertia

b) Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
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B.2.2 Manual Adjustmentcont.

This integration element can produce a delay in the servo system, and the positioning
settingtime increases and response becomes slower as the time constantincreases.
However, the integration time constant must be increased to prevent machine vibra-
tion if the load inertia is large or the mechanical system includes a element that is
prone to vibration.

The following formula calculates a guideline value.

: 1
Ti=23 X ———
21 X Kv
Ti: Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz) (calculated above)

c) Torque Reference Filter Time Constant (Cn-17)
When a ball screw is used, torsional resonance may occur which increases the pitch
of the vibration noise.
This vibration can sometimes be overcome by increasing the torque reference filter
time constant.
However, this filter will produce a delay in the servo system, just like the integration
time constant, and its value should not be increased more than necessary.

d) Speed Reference Gain (Cn-03)
Changing the speed reference gain (Cn-03) changes the position loop gain an equiv-
alentamount. Thatis, reducing the speed reference gain is equivalent to reducing the
position loop gain and increasing it is equivalent to increasing the position loop gain.
Use this user constant (Cn-03) in the following circumstances:

* No position loop gain adjustment at host controller (including cases where fine ad-
justment not possible by changing number of D/A converter bits)

* Clamping the speed reference output range to specific speeds
Normally leave at the factory setting.

NOTE Foraspeed-control SGD or SGDA Servopack or for speed control SGDB or DR2 Servopack,
the position loop gain (Cn-1A) is valid in zero-clamp mode only.
The position loop gain (Cn-1A) user constant is alwa 2 ys invalid for a DR1 Servopack.
For normal control, change the position loop gain at the host controller or adjust the speed
reference gain (Cn-03) in the Servopack.
Changing Cn-1A does not change the position loop gain.

2) Adjustment Procedure

a) Setthe position loop gain at the host controller to a low value and increase the speed
loop gain (Cn-04) within the range that no abnormal noise or vibration occurs.
If adjustment of the position loop gain is not possible at the host controller, reduce the
speed reference gain (Cn-03).

b) Slightly reduce the speed loop gain from the value at step 1, and increase the position
loop gain at the host controller in the range that no overshooting or vibration occurs.
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B.2 Adjusting a Speed-control Servopack

If adjustment of the position loop gain is not possible at the host controller, increase
the speed reference gain (Cn-03).

Determine the speed loop integration time constant (Cn-05), by observing the posi-
tioning setting time and vibrations in the mechanical system.

The positioning setting time may become excessive if the speed loop integration time
constant (Cn-05) is too large.

Itis not necessary to change the torque reference filter time constant (Cn-17) unless
torsional resonance occurs in the machine shafts.

Torsional resonance may be indicated by a high vibration noise. Adjust the torque ref-
erence filter time constant (Cn-17) to reduce the vibration noise.

Finally, fine adjustment of the position gain, speed gain, and integration time constant
is required to determine the optimum point for step response.
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B.3 Adjusting a Position-control Servopack

This section gives examples of adjusting the gains of a position-control Servopack
manually and using auto-tuning.

B.3.1 Adjusting Using Auto-tuning
Manual Adjustment

B.3.2

B.3.1 Adjusting Using Auto-tuning

The DR1 Servopack does not offer auto-tuning.

1) Important Points About Auto-tuning

a) Speed During Auto-tuning

Auto-tuning may not function correctly if the speed is too low. Set the speed to approx-

imately 500 r/min.

Set the speed with the user constant Cn-10 (Jog speed).

b) Selecting Machine Rigidity
If the machine rigidity is unknown, select the rigidity according to the following stan-

dards.

Drive Method

Machine Rigidity

SGDA, SGDB, DR2

SGD

Ball screw, direct

C-003) to 7 (C-007)

High/medium response

Ball screw, with reduction gears

C-002) to 3 (C-003

Medium response

Timing belt

Low/medium response

Chain

C-001) to 2 (C-002

Low response

Wave reduction gears*

3
2
1
1
1

(
(
(
(
(

( )
C-001) to 3 (C-003)
( )
C-001) to 2 (C-002)

Low response

* Procuct name: Harmonic Drive

Select the machine rigidity level for SGDA, SGDB and DR2 according to the table.

Rigidity

High

Low

Medium




B.3 Adjusting a Position-control Servopack

Auto-tuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.

2) 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 (exceed-
ing 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.

3) Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in 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 references. An excessively
high setting of the integration time constant (Cn-05) during auto-tuning is one cause of
this problem.

If response is slow after auto-tuning, the speed loop gain cannot be manually increased
very much before vibration starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Auto-tuning does not set the torque reference filter (Cn-17).

B.3.2 Manual Adjustment

1) The role of each user constant is briefly described below.

a) Speed Loop Gain (Cn-04)
This user constant sets the speed loop response.
The response is improved by setting this user constant 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] = GD+
L

X (Cn-04 Preset value)

2
GDy,

GD| 2 Motor Axis Converted Load Inertia
GD2: Motor Moment of Inertia

b) Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
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This integration element can produce a delay in the servo system, and the positioning
settingtime increases and response becomes slower as the time constantincreases.
However, the integration time constant must be increased to prevent machine vibra-
tionifthe load inertia is large or the mechanical system includes a vibration elements.
The following formula calculates a guideline value.

: 1
Ti=23 X ————
! 3 21t X Kv
Ti: Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz) (calculated above)

Torque Reference 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 reference fil-
ter 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

The position loop gain user constant sets the servo system response.

The higher the position loop gain is set, the better the response and shorter the posi-
tioning 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 references output from the
position loop oscillate. Therefore, also increase the speed loop gain while observing
the response.

2) Adjustment Procedure

a)

Set the position loop gain to a low value and increase the speed loop gain (Cn-04)
within the range that no abnormal noise or oscillation occurs.

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.

Determine the speed loop integration time constant (Cn-05), by observing the posi-
tioning 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.

It is not necessary to change the torque reference time constant (Cn-17) unless tor-
sional resonance occurs in the machine shafts.

Torsional resonance may be indicated by a high vibration noise. Adjust the torque ref-
erence filter time constant to reduce the vibration noise.

Finally, fine adjustment of the position gain, speed gain, and integration time constant
is required to determine the optimum point for step response, etc.



B.3 Adjusting a Position-control Servopack

3) 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. Follow the points outlined below and observe the actual response while making
adjustments.

a) Mode Switch
The mode switch improves the transition characteristics when the torque references
become saturated during acceleration or deceleration.
Above the set level, the speed loop control switches from PI (proportional/integral)
control to P (proportional) control.

b) Feed-forward Function
Use feed-forward to improve the response speed. However, feed-forward may be in-
effective in systems where a sufficiently high value of position loop gain is not pos-
sible.
Follow the procedure below to adjust the feed-forward amount (Cn-1D).

(7) Adjust the speed loop and position loop, as described above.

(8) Gradually increase the feed-forward amount (Cn-1D), such that the positioning

complete (COIN) signal is output early.

Atthis point, ensure that the positioning complete (COIN) signal breaks up (alternate-
ly turns ON/OFF) and that the speed does not overshoot. These problems can arise if
the feed-forward is set too high.

For all types of Servopack except DR1, a primary delay filter can be applied to feed-
forward. This filter can be used to correct breakup (alternatingly turning ON/OFF) of

the positioning complete (COIN) signal or speed overshoot arising when feed-for-
ward is activated.

c) 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 refer-
ence). 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-0C to zero (0) when the bias is not used.

Bias Function

Speed

-~ Motor Speed with No Bias

Speed - Motor Speed with Bias

Reference

f Time
F

(COIN) Signal OFF ON

Positioning Complete
al
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B.3.2 Manual Adjustmentcont.

The adjustment procedures described above are common for all Yaskawa digital AC Servo-
packs. However, not all functions are available on each Servopack. Consult the technical
specifications of your Servopack for details.

The adjustment procedures are also identical for conventional analog servos. However, in
this case, the adjustments are made using potentiometers instead of the user constants.
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B.4 Gain Setting References

l This section presents tables of load inertia values for reference when adjusting the gain.

B.4.1 Guidelines for Gain Settings According to Load Inertia Ratio . ... ... .. 385

B.4.1 Guidelines for Gain Settings According to Load Inertia Ratio

1) 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 proce-
dures described above.

These values are given as guidelines only. Oscillations and poor response may occur
inside the specified value ranges. Observe the response (waveform) when optimizing
the adjustment.

Higher gains are possible for machines with high rigidity.

a) Machines with High Rigidity

Ball Screw, Direct Drive Machines
Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD_2/GDy?) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant
(Cn-05) [ms]
1 X 50to 70 50to 70 510 20
3x 100 to 140 Slightly increase for
5 x 150 to 200 inertia ratio of 20 x, or
10 x 270 to 380 greater.
15 x 400 to 560
20 x 500 to 730
30 x 700 to 1100

For aninertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the 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 in-
tegration time constant.

b) Machines with Medium Rigidity

Machines driven by ball screw through reduction gears, or machines directly driven
by long ball screws.
Example: General machine tools, orthogonal robots, conveyors
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Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD_2/GDy?) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant (Cn-05)
[ms]
1 X 30 to 50 30 to 50 10to 40
3x 60 to 100 Slightly increase for
5 x 90 to 150 inertia ratio of 20 x, or
10 x 160 to 270 greater.
15 x 240 to 400
20 x 310 to 520
30 x 450to 770
For aninertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the 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 in-
tegration time constant.
c) Machines with Low Rigidity

Machines driven by timing belts, chains or wave reduction gears (product name: Har-
monic Drive).
Example: Conveyors, articulated robots

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDyp?) (Cn-1A) [1/s] (Cn-04) [HZ] Integration Time
Constant (Cn-05)
[ms]

1x 10to 20 10 to 20 50 to 120

3 x 20 to 40 Slightly increase for

5 x 30 to 60 inertia ratio of 20 x, or

10 x 50 to 110 greater.

15 x 80 to 160

20 x 100 to 210

30 x 150 to 310

For aninertiaratio of 10 x, or greater, slightly reduce the position loop gain and speed
loop gain below the values shown and set the 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 in-
tegration time constant.



B.4 Gain Setting References

2) When a speed-control Servopack is used, set the position loop gain atthe host controller.
If the position loop gain cannot be set at the host controller, adjust the Servopack speed

reference gain (Cn-03).
The position loop gain (Cn-1A) of a speed-control Servopack is valid in zero-clamp mode

only.
The position loop gain is determined from the following relationship.

Kp [1/s]:  Position loop gain
VS [PPS]: Steady speed reference
¢: (pulse): Steady error

(The number of pulses in the error counter at steady speed.)
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Appendix

List of I/O Signals

This appendix lists I/O signal terminals (connector 1CN) on Servopacks
which connect to a host controller or external circuit.

NOTE 1) The meanings of some signals for speed/torque control and
position control are different. Always refer to the correct list for the
Servopack type.

2) Refer to Chapter 3 for details of how to use I/O signals.

3) Note thatthe functions of I/O signal terminals differ according to the
memory switch (Cn-01, Cn-02) settings.
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LIST OF 1/0 SIGNALS

SGDA-LLILIS List of Input Signals for Speed/Torque Control (1)
VRN
Speed/Torque
Specifi- Standard Absolute | Torque Zero- Contact Input Speed Speed Control
cations Specifications Encoder Limit clamp Control with Torque
Output Restriction by
Analog
Voltage
Reference
Memory Standard Setting Cn-01 Cn-01 Cn-01 Cn-02Bit2 =1 Cn-02
Switch BitE=1 | Bit4=1 BitA=1 BitF=1
. . Cn-01 Cn-01
Settlng BitB=0 BitB=0 BitB =1
1 T-REF
(Unused) Torque limit
input
3.2.9
2 SG-T
(Unused) Signal ground
for torque limit
3.2.6 | | input
3 V-REF V-REF V-REF
Speed reference (Unused) Speed Speed
input (a5 reference reference[ 359
3.2.1 3.2.9
4 SG-V 321 | SG-V SGvV
Signal ground for (Unused) Signal Signal ground
speed reference ground for | for speed
input speed reference
reference
5 SEN [3.2.6 |
o (Unused) Sensor
% ON__ 585
£l6 0SEN
E (Unused) Signal
g ground
2z for
o sensor
ON
signal
7 BK 13.4.4
Brake interlock
output
8 V-CMP 13.7.4
Speed coincidence
output
9 TGON 13.7.5 TGON (343 |
Running output Torque
limit
detection
10 SG-COM 13.24
Signal ground
common
1 P-CL 3.1.3 P-CL P-CL
Forward rotation [j Contact Contact
torque limit input speed | input speed
1control 1 control 1 ——
12 N-CL 313 326 INcr N-CL 226 |
Reverse rotation e Contact Contact
torque limit input speed | input speed
control 2 control 2
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1CN Terminal No.

Specifi- Standard Absolute | Torque Zero- Contact Input Speed | Speed Control
cations Specifications Encoder Limit clamp Control with Torque
Output Restriction by
Analog
Voltage
Reference
Memory Standard Setting Cn-01 Cn-01 Cn-01 Cn-02Bit2=1 Cn-02
Switch BitE=1 | Bit4=1 BitA=1 Cn-01 Cn-01 BitF =1
Settlng BitB=0 BitB=0 BitB =1
13 +24VIN 3.2.4
I/O power supply —
14 N a7z
Servo ON 3.7.2
15 P-CON P-CON P-CON P-CON
Proportional control Zero-clamp | Rotation Rotation
[‘E operation direction direction
reference reference reference
16 P-OT 1343 | (326 | (326
Forward rotation ~ [3.1.2
prohibited
17 N-OT
Reverse rotation 3.1.2
prohibited
18 ALMRST
Alarm reset
19 SG-PG
Signal ground for PG | 3.2.3
signal output
20 PAO PG signal
Phase A | output
21 *PAO
Phase A
22 PBO
Phase B j
23 *PBO [3'2'3
Phase B
24 PCO
Phase C
25 *PCO
Phase C
26 PSO
(Unused) Phase S
output
3.8.5
o7 . *PSO L:|
(Unused) Phase S
output
28 BAT
(Unused) Backup
battery [E
(4) input
29 BATO
(Unused) Backup
battery 0 3.8.5
V input
Note Information described inthe “Standard Specifications” column is also applicable to blank col-

umns.

Number “x.x.x” in box represents a section number corresponding to each signal name. For
example, represents Section 3.2.1.
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Specifi- Standard Absolute | Torque Zero- Contact Input Speed Speed Control
cations Specifications Encoder Limit clamp Control with Torque
Output Restriction by
Analog
Voltage
Reference
Memory Standard Setting Cn-01 Cn-01 Cn-01 Cn-02Bit2 =1 Cn-02
Switch BitE=1 | Bit4=1 BitA=1 Cn-01 Cn-01 BitF =1
Settlng Blt B = 0 BltnB = 0 BltnB = 1
30 ALO1
Alarm code output
31 ALO2
gz:' Alarm code output
— |32 ALO3
g Alarm code output ——
= 3.7.1
€33 SG-AL 871 ]
2 Signal ground for
LZ) alarm code output
- |34 ALM
Alarm output [ 5
3.7.1
35 ALM-SG 871 ]
Signal ground for
alarm output
36 FG
Frame ground 3.2.3
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1CN Terminal No.

SGDA-CI1CIS List of Input Signals for Speed/Torque Control (2)
Speed/Torque
Specifi- Standard Specifications Speed Torque Torque Control I
cations Control Control |
with Torque
Feed-
forward
Memory Standard Setting Cn-01 Cn-01 Cn-01BitA=1,B=1
SWIt.ch BitF=1 BitA=0, P-CON = P-CON = ON
Setting B= OFF
Cn-01 Cn-01 Cn-01
Bit F =0, BitF =0, BitF =1,
Cn-02 Cn-02 Cn-02
BitF=0 BitF=1 Bit F =0 or
1
1 T-REF T-REF T-REF T-REF T-REF
(Unused) Torque Torque Torque (Unused) Torque limit | Torque
feed-forward | reference reference value feed-forward
reference reference
-3.2.7
13.2.8 | (3.1.3 | 227 ] 327 |
2 SG- SG- SG-T SG-T SG-T
(Unused) Signal Signal Signal (Unused) Signal Signal
ground for ground for ground for ground for ground for
torque torque torque torque limit | torque
feed-forward | reference reference value feed-forward
reference 327 327 ‘ reference
3 V-REF V-REF V-REF V-REF V-REF V-REF
Speed reference input Speed (Unused) Speed limit | Speed Speed Speed
e reference value reference reference reference
3.2.1 3.2.8 |
4 SG-V (22 Isgy [92:6 | SG-V SG-V SG-V SG-V
Signal ground for speed Signal (Unused) Signal Signal Signal Signal
reference input ground for ground for ground for ground for ground for
speed speed limit speed speed speed
reference value reference reference | reference
5 3.2.7 \iZL
(Unused)
6 -
(Unused)
7 BK
Brake interlock output 3.4.4
8 V-CMP
Speed coincidence output
9 TGON
Running output
10 SG-COM
Signal ground common
11 P-CL
Forward rotation torque 3.1.3
limit
12 N-CL
Reverse rotation torque 3.1.3
limit

Note
umns.

Information described in the “Standard Specifications” column is also applicable to blank col-

Number “x.x.X” in box represents a section number corresponding to each signal name. For
example, represents Section 3.2.1.
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LIST OF 1/0 SIGNALS

Specifi- Standard Specifications Speed Torque Torque Control Il
cations Control Control |
with Torque
Feed-
forward
Memory Standard Setting Cn-01 Cn-01 Cn-01 BitA=1,B=1
Switch BitF =1 Bit A =0,
Setting B=1
Memory P-CON = P-CON = ON
Switch OFF
Setting Cn-01 Cn-01 Cn-01
Bit F = 0, Bit F = 0, BitF =1,
Cn-02 Cn-02 Cn-02
BitF=0 BitF =1 Bit F = 0 or
1

13 +24VIN 3.2.4
I/O power supply

14 S-ON
Servo ON

15 P-CON
Proportional control
16 P-OT
Forward rotation 3.1.2
prohibited
17 N-OT
Reverse rotation 3.1.2
prohibited
18 ALMRST
Alarm reset 3.7.1
19 SG-PG

Signal ground for PG 3.23

§ signal output
T |20 PAO PG signal
'€ Phase A output
E 21 *PAO
= Phase A
Ol22 PBO
Phase B
23 *PBO [3.2.3
Phase B
24 PCO
Phase C
25 *PCO
Phase C
26
(Unused)
27
(Unused)
28
(Unused)
29
(Unused)
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Specifi- Standard Speed Torque Torque Control I
cations Specifications Control Control |
with
Torque
Feed-
forward
Memory Standard Setting Cn-01 Cn-01 Cn-01BitA=1,B=1
Switch BitF =1 BitA=0, P-CON = P-CON = ON
Setting B=1 OFF
--- Cn-01 Cn-01 Cn-01
BitF=0, | BitF=0, | BitF=1,
Cn-02 Cn-02 Cn-02
BitF=0 BitF =1 BitF=0
or1
30 ALO1
Alarm code output
31 ALO2
Alarm code output
32 ALO3
Alarm code output r
33 SG-AL 3.7.1 |
Signal ground for alarm
code output
34 ALM
Alarm output r
35 ALM-SG 7.1 ]
Signal ground for alarm
output
36 FG

Frame ground

3.2.3

Note
umns.

Information described in the “Standard Specifications” column is also applicable to blank col-

Number “x.x.X” in box represents a section number corresponding to each signal name. For

example, represents Section 3.2.1.
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LIST OF 1/0 SIGNALS

SGDA-CI I[P List of I/O Signals for Position Control
Positions
Specifi- Standard Absolute | Torque Contact Input Speed ccw 90° Different
cations Specifications Encoder Limit Control Pulse + Two-phase
Output CW Pulse Pulse
Refer- Reference
ence
Memory Standard Setting Cn-01 Bit | Cn-01 Bit | Cn-02 Bit | Cn-02 Bit Cn-02 Cn-02 Bits 5, 4,
Switch E=1 4=1 2=1 2=1 Bits 5,4, |{3=0,1,0(x1
Setting Cn-01 Bit | Cn-01 Bit | 3=0,0, 1 | multiplication)
F=0 F=1 =0,1,1(x2
multiplication)
=1,0,0 (x4
multiplication)
1 PULS Reference PULS PULS PULS
pulse (Unused) | Reference | Forward Phase A
input pulse rotation reference pulse
input (CCW) input
reference
3.2.2 || pulse 3.2.2
input
2 *PULS [3.2.2 | *PULS *PULS *PULS
Reference | Forward Phase A
pulse rotation reference pulse
input (CCwW) input
reference 322
pulse
g input
E SIGN Reference SIGN SIGN SIGN
= sign input (Unused) | Reference | Reverse Phase B
§ pulse rotation reference pulse
2 input (CW) input
=z reference
9 pulse 3.2.2
input
[3.2.2 d
4 *SIGN *SIGN *SIGN *SIGN
Reference | Reverse Phase B
pulse rotation reference pulse
input (CW) input
reference
pulse 3.2.2
input
5 CLR Error
counter [3-2-2
clear
6 *CLR signal
input F3
7 BK
Brake interlock output 3.7.3
8 COIN 7
Positioning complete
signal
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1CN Terminal No.

umns.

Specifi- Standard Absolute | Torque Contact Input Speed ccw 90° Different
cations Specifications Encoder Limit Control Pulse + Two-phase
Output CW Pulse Pulse
Refer- Reference
ence
Memory Standard Setting Cn-01 Bit | Cn-01 Bit | Cn-02 Bit | Cn-02 Bit Cn-02 Cn-02 Bits 5, 4,
Switch E=1 4=1 2=1 2=1 Bits 5,4, (3=0,1,0(x 1
Setting Cn-01 Bit | Cn-01 Bit | 3=0, 0,1 | multiplication)
F=0 F=1 =0,1,1(x2
multiplication)
=1,0,0 (x4
multiplication)
9 TGON TGON
Running output Torque 3.1.3
375 |joaue [3.1.3 |
output
10 SG-COM
Signal ground common 3.2.4
11 P-CL P-CL P-CL
Forward rotation 3.1.3 3.2.6 }Contact Contact [3-2-6
torque limit input input
speed speed
control control
mode 1 mode 1
12 N-CL N-CL N-CL
Reverse rotation Contact Contact
torque limit [3. 1.3 3.2.6 }input input [3-2-6
speed speed
control control
mode 2 mode 2
13 +24VIN
/0 power supply 3.2.4
14 S-ON
Servo ON
15 P-CON P-CON P-CON
Proportional control 321 3.2.6 Rotation | Rotation | 326
="~ direction direction
command | command
at contact | at contact
input input
speed speed
control control
mode mode
16 P-OT
Forward rotation
prohibited 3.1.2
Note Information described inthe “Standard Specifications” column is also applicable to blank col-

Number “x.x.X” in box represents a section number corresponding to each signal name. For
example, represents Section 3.2.1.
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LIST OF 1/0 SIGNALS

Specifi- Standard Absolute | Torque Contact Input Speed ccw 90° Different
cations Specifications Encoder Limit Control Pulse + Two-phase
Output CW Pulse Pulse
Refer- Reference
ence
Memory Standard Setting Cn-01 Bit | Cn-01 Bit | Cn-02 Bit | Cn-02 Bit Cn-02 Cn-02 Bits 5, 4,
Switch E=1 4=1 2=1 2=1 Bits 5,4, |{3=0,1,0(x1
Setting Cn-01 Bit | Cn-01 Bit | 3=0,0, 1 | multiplication)
F=0 F=1 =0,1,1(x2
multiplication)
=1,0,0 (x4
multiplication)
17 N-OT
Reverse rotation E@
prohibited
18 ALMRST
Alarm reset 3.7.1

19 SG-PG
Signal ground for PG| 3.2.3

signal output
20 PAO PG signal
o Phase A | output
= E «PAO
£ Phase A
£
= | 22 PBO :|
= Phase B EZ.S
2
e 23 *PBO
Phase B
24 PCO
Phase C
25 *PCO
Phase C

Note Information described inthe “Standard Specifications” column is also applicable to blank col-
umns.
Number “x.x.X” in box represents a section number corresponding to each signal name. For

example, represents Section 3.2.1.
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1CN Terminal No.

Specifi- Standard Absolute | Torque Contact Input Speed ccw 90° Different
cations Specifications Encoder Limit Control Pulse + Two-phase
Output CW Pulse Pulse
Refer- Reference
ence
Memory Standard Setting Cn-01 Bit | Cn-01 Bit | Cn-02 Bit | Cn-02 Bit Cn-02 Cn-02 Bits 5, 4,
Switch E=1 4=1 2=1 2=1 Bits 5,4, |{3=0,1,0(x1
Setting Cn-01 Bit | Cn-01 Bit | 3=0,0, 1 | multiplication)
F=0 F=1 =0,1,1(x2
multiplication)
=1,0,0 (x4
multiplication)
26 PSO
(Unused) Phase S
output r
27 pso 1285 ]
(Unused) Phase S
output
28 BAT
(Unused) Backup
battery (+)[3'8'5
input
29 BATO
(Unused) Backup
battery (—)[3-8-5
input
30 ALO1 Alarm
31 ALO2 code
32 a0z |
3.7.1
33 SG-AL 871 ]
Signal ground for
alarm code output
34 ALM
Alarm output o
35 ALM-SG iE
Signal ground for
alarm output
36 FG

Frame ground

3.2.3

Note
umns.

Information described in the “Standard Specifications” column is also applicable to blank col-

Number “x.x.X” in box represents a section number corresponding to each signal name. For

example, represents Section 3.2.1.
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Appendix

List of User Constants

* >-Series Servopacks provide many functions, and have parameters called
“user constants” to allow the user to select each function and perform fine ad-
justment. This appendix lists these user constants.

* User constants are divided into the following two types:

1)Memory switch Each bit of this switch is turned ON or OFF to select a
Cn-01, Cn-02 function.

5) User constant A numerical value such as a torque limit value or speed
setting loop gain is set in this constant.
Cn-03 and later

SGDA Servopack

a

User constants S

L0
:

NOTE 1) Some user constants for speed/torque control and position control
are different. Always refer to the correct list of user constants for
the Servopack type.

2) Refer to Chapter 3 for details of how to use user constants.

3) For details of how to set user constants, refer to Section 4.1.5
Operation in User Constant Setting Mode
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LIST OF USER CONSTANTS

SGDA-CI1CIS For Speed/Torque Control (SGDA-I][JS)
Speed/Torque
List of User Constants (User Constant Setting)
Category User Code Name Unit Lower Upper Factory Remarks
Constant Limit Limit Setting
No.
Cn-00 Not a user constant. (Cn-00 is used to select special mode for digital operator.)
Cn-01 Memory switch (see on page 404.) See note 1
Cn-02 Memory switch (see on page 405.) See note 1
Gain Related | Cn-03 VREFGN | Speed reference | (r/min)/V |0 2162 500
Constants gain
Cn-04 LOOPHZ | Speedloop gain |Hz 1 2000 80 See note 2
Cn-05 PITIME Speed loop ms 2 10000 20 See note 2
integration time
constant
Cn-1A POSGN Position loop gain | 1/s 1 500 40 See note 2
and 3
Torque Cn-13 TCRFGN | Torque reference | (0.1 10 100 30
Related gain V/rated
Constants torque)
Cn-06 EMGTRQ | Emergency stop | % 0 Maximum Maximum
torque torque torque
Cn-08 TLMTF Forward rotation | % 0 Maximum Maximum
torque limit torque torque
Cn-09 TLMTR Reverse rotation | % 0 Maximum Maximum
torque limit torque torque
Cn-14 TCRLMT | Speed limit for r/min 0 Maximum Maximum
torque control | speed speed
Cn-17 TRQFIL Torque reference | 100 us 0 250 4
filter time
constant
Cn-18 CLMIF Forward external | % 0 Maximum 100
torque limit torque
Cn-19 CLMIR Reverse external | % 0 Maximum 100
torque limit torque
Sequence Cn-07 SFSACC | Soft start time ms 0 10000 0 See note 4
Related (acceleration)
Constants Cn-23 SFSDEC | Soft start time ms 0 10000 0 See note 4
(deceleration)
Cn-0B TGONLV | Zero-speed level | r/min 1 Maximum 20
speed
Cn-OF ZCLVL Zero-clamp level | r/min 0 16383 10
Cn-12 BRKTIM Time delay from 10 ms 0 50 0
brake reference
until servo OFF
Cn-15 BRKSPD | Speed level for r/min 0 Maximum 100
brake reference speed
output during
motor operation
Cn-16 BRKWAI | Output timing of |10 ms 10 100 50
brake reference
during motor
operation
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Category User Code Name Unit Lower Upper Factory Remarks
Constant Limit Limit Setting
No.
Cn-22 VCMPLV | Speed r/min 0 100 10
coincidence
signal output
range
Pulse Cn-0A PGRAT Dividing ratio P/R 16 32768 2048 See note 1
Related setting
Constants  'cn-1 PULSNO | Number of PR 513 32768 2048 See note 1
encoder pulses
Other Cn-0C TRQMSW | Mode switch % 0 Maximum 200
Constants (torque reference) torque
Cn-0D REFMSW | Mode switch r/min 0 Maximum 0
(speed reference) speed
Cn-0OE ACCMSW | Mode switch 10 0 3000 0
(acceleration (r/min)/s
reference)
Cn-10 JOGSPD | Jog speed r/min 0 Maximum 500
speed
Cn-1F SPEED1 1st speed r/min 0 Maximum 100
(contact input speed
speed control)
Cn-20 SPEED2 | 2nd speed r/min 0 Maximum 200
(contact input speed
speed control)
Cn-21 SPEED3 | 3rd speed r/min 0 Maximum 300
(contact input speed
speed control)
Cn-28 NFBCC Speed loop 0 100 0
compensation
constant
Cn-29 AXISNO | Axis address 0 14 0

|:| : User constants that must be always set

Note 1) After changing the setting, always turn the power OFF, then ON. This makes the new set
ting valid.

2) Automatically set by autotuning function
3) Valid only when zero-clamp function is used

4) To use soft start function, always set both Cn-07 and Cn-23.
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LIST OF USER CONSTANTS

List of User Constants (Memory Switch Setting) (1)

User Bit Setting Factory
Constant | No. Setting
No.
Input signal Cn-01 0 0 1 0
enable/disable Uses servo ON input (S-ON). Does not use servo ON input
(S-ON). Servo is always ON.
1 o 1 0
Uses SEN signal input (SEN) when | Does not use SEN signal input
absolute encoder is used. (SEN) when absolute encoder is
used. Servopack automatically
treats signal voltage as high level.
2 0 1 0
Uses forward rotation prohibited Does not use forward rotation
input (P-OT). prohibited input (P-OT). Forward
rotation is always possible.
3 0 1 0
Uses reverse rotation prohibited Does not use reverse rotation
input (N-OT). prohibited input (N-OT). Reverse
rotation is always possible.
TGON signal 4 0 1 0
switching Uses TGON signal (TGON) as Uses TGON signal (TGON) as
running output. torque limit output.
Operation 5 0 1 0
performed at — -
recovery from Remains in servo alarm status at Automatically resets servo alarm
power loss recovery from power loss. status at recovery from power loss.
Sequence 6 0 1 0
s<|alect|on at Stops the motor by applying Causes the motor to coast to a stop
alarm condition dynamic brake when an alarm when an alarm arises.
arises.
7 0 1 1
When an alarm arises, stops the When an alarm arises, stops the
motor by applying dynamic brake motor by applying dynamic brake
and then releases dynamic brake. but does not release dynamic brake.
8 0 1 0
Stops the motor according to bit 6 Decelerates the motor to a stop by
setting when overtravel is detected applying the torque specified in
(P-OT, N-OT). Cn-06 when overtravel is detected
(P-OT, N-OT).
9 0 1 0
When overtravel is detected (P-OT, | When overtravel is detected (P-OT,
N-OT), decelerates the motor to a N-OT), decelerates the motor to a
stop by applying the torque specified | stop by applying the torque specified
in Cn-06 and then turns the servo in Cn-06 and then performs
OFF. zero-clamp.
Control mode BeA | 00 01 1¢0 101 00
selection Speed control Speed control Torque control | | Torque control I
with zero-clamp
function
Mode switch DeC | 0°0 0°1 10 1e1 0<0
selection Uses internal Uses speed Uses Does not use
torque reference | reference as a acceleration as a | mode switch
as a condition. condition. condition. function.
(Level setting: (Level setting: (Level setting:
Cn-0C) Cn-0D) Cn-0E)
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User Bit Setting Factory
Constant | No. Setting
No.
Encoder Cn-01 E 0 1 0
selection Uses incremental encoder. Uses absolute encoder.
Torque F 0 1 0
feed-)‘orward Does not use torque feed-forward Uses torque feed-forward function.
function function.
Rotation Cn-02 0 0 1 0
direction Defines counterclockwise (CCW) Defines clockwise (CW) rotation as
selection rotation as forward rotation. forward rotation (reverse rotation
mode).
Home position 1 0 1 0
error — —
processing Detects home position error (when Does not detect home position error.
selection absolute encoder is used).
Contact input 2 0 1 0
speed control Does not use contact input speed Uses contact input speed control.
control.
Note Forthe Cn-01 and Cn-02 memory switches, always turn the power OFF and then ON after
changing the setting. This makes the new setting valid.
SGDA-CICCS For Speed/Torque Control (SGDA-][1[JS)
Speed/Torque List of User Constants (Memory Switch Setting) (2)

User Bit No. Setting Factory
Constant Setting
No.
Reserved Cn-02 5e43e7¢6 | Reserved (not to be set) 0
Motor selection 8 0 1 *
SGM motor SGMP motor
Reserved Ae9 Reserved (not to be set) 0
Integration time B 0 1 0
constant setting unit 1 ms 0.01 ms
Torque reference filter C 0 1 0
type Primary Secondary
Reserved ED Reserved (not to be set) 0
Torque reference F 0 1 0
input selection Uses torque reference or Uses analog voltage
torque feed-forward reference. | reference as torque limit
input.

Note

The factory setting depends on the Servopack type as shown below.

Servopack Type

Factory Setting

SGDA-JOICIS 0

SGDA-[JLICISP 1

For the Cn-01 and Cn-02 memory switches, always turn the power OFF and then ON after
changing the setting. This makes the new setting valid.
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LIST OF USER CONSTANTS

SGDA-CI(I] P For Position Control (SGDA-J[IJP)
Positions
List of User Constants (User Constant Setting)
Category User Code Name Unit Lower Upper Factory Remarks
Constant Limit Limit Setting
No.
Cn-00 Not a user constant. (Cn-00 is used to select special mode for digital operator.)
Cn-01 Memory switch (see on page 408.) See note 1
Cn-02 Memory switch (see on page 410.) See note 1
Gain Cn-04 LOOPHZ | Speed loop Hz 1 2000 80 See note 2
Related gain
Constants [ Cn-05 PITIME Speed loop ms 2 10000 20 See note 2
integration time
constant
Cn-1A POSGN Position loop 1/s 1 500 40 See note 2
gain
Cn-1C BIASLV Bias r/min 0 450 0
Cn-1D FFGN Feed-forward % 0 100 0
Cn-26 ACCTME | Position 100 us 0 640 0
reference
acceleration/de
celeration time
constant
Cn-27 FFFILT Feed-forward 100 us 0 640 0
reference filter
Torque Cn-06 EMGTRQ | Emergency % 0 Maximum | Maximum
Related stop torque torque torque
Constants  ['Cn-08 TLMTF Forward % 0 Maximum | Maximum
rotation torque torque torque
limit
Cn-09 TLMTR Reverse % 0 Maximum | Maximum
rotation torque torque torque
limit
Cn-17 TRQFIL Torque 100 us 0 250 4
reference filter
time constant
Cn-18 CLMIF Forward % 0 Maximum | 100
external torque torque
limit
Cn-19 CLMIR Reverse % 0 Maximum | 100
external torque torque
limit
Sequence | Cn-07 SFSACC Soft start time | ms 0 10000 0 See note 4
Related (acceleration)
Constants  ['Cn-23 SFSDEC | Soft starttime | ms 0 10000 0 See note 4
(deceleration)
Cn-0B TGONLV | Zero-speed r/min 1 Maximum |20
level speed
Cn-12 BRKTIM Time delay 10 ms 0 50 0
from brake
reference until
servo OFF
Cn-15 BRKSPD | Speed level for | r/min 0 Maximum | 100
brake reference speed
output during
motor operation
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Category User Code Name Unit Lower Upper Factory Remarks
Constant Limit Limit Setting
No.
Sequence |Cn-16 BRKWAI Output timing 10 ms 10 100 50
Related of brake
Constants reference
during motor
operation
Cn-1B COINLV Positioning Reference |0 250 7
complete range | unit
Pulse Cn-0A PGRAT Dividing ratio P/R 16 32768 2048 See note 1
Related setting
Constants [ Cn-11 PULSNO | Number of P/R 513 32768 2048 See note 1
encoder pulses
Cn-24 RATB Electronic gear 1 65535 4 See note 3
ratio
(numerator)
Cn-25 RATA Electronic gear 1 65535 1 See note 3
ratio
(denominator)
Other Cn-0C TRQMSW | Mode switch % 0 Maximum | 200
Constants (torque torque
reference)
Cn-0D REFMSW | Mode switch r/min 0 Maximum |0
(speed speed
reference)
Cn-0E ACCMSW | Mode switch 10 (r/min)/s | O 3000 0
(acceleration
reference)
Cn-0OF ERPMSW | Mode switch Reference |0 10000 10000
(error pulse) unit
Cn-10 JOGSPD | Jog speed r/min 0 Maximum | 500
speed
Cn-1E OVERLV Overflow 256 1 32767 1024
reference
unit
Cn-1F SPEED1 1st speed r/min 0 Maximum | 100
(contact input speed
speed control)
Cn-20 SPEED2 2nd speed r/min 0 Maximum | 200
(contact input speed
speed control)
Cn-21 SPEEDS3 3rd speed r/min 0 Maximum | 300
(contact input speed
speed control)
Cn-28 NFBCC Speed loop 0 100 0
compensation
constant
Cn-29 AXISNO Axis address 0 14 0
|:| : User constants that must be always set
Note 1) After changing the setting, always turn the power OFF, then ON. This makes the new set

ting valid.
2) Automatically set by autotuning function
3) The following restriction applies to electronic gear ratio (Cn-24 and Cn-25):
- B(Cn-24)
0.01 = A(Cn-25)
4) The soft-start function is valid during the jog operation or when the contact input speed
control mode is selected. The function is invalid during pulse command operations.

= 100
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LIST OF USER CONSTANTS

SGDA-CI(I] P For Position Control (SGDA-J[IJP)
J—I_—_l—l‘ List of User Constants (Memory Switch Setting)
Positions
User Bit Setting Factory
Constant | No. Setting
No.
Input signal | Cn-01 0 0 1 0
epable/ Uses servo ON input (S-ON). Does not use servo ON
disable input (S-ON). Servo is
always ON.
1 Reserved (not to be set) 0
2 0 1 0
Uses forward rotation prohibited input Does not use forward
(P-OT). rotation prohibited input
(P-OT). Forward rotation is
always possible.
3 0 1 0
Uses reverse rotation prohibited input Does not use reverse
(N-OT). rotation prohibited input
(N-OT). Reverse rotation is
always possible.
TGON signal 4 0 1 0
switching Uses TGON signal (TGON) as running Uses TGON signal (TGON)
output. as torque limit output.
Operation 5 0 1 0
performed at — ;
recovery Remains in servo alarm status at recovery | Automatically resets servo
from power from power loss. alarm status at recovery
loss from power loss.
Sequence 6 0 1 0
selection at Stops the motor by applying dynamic brake | Causes the motor to coast
alarm when an alarm arises. to a stop when an alarm
condition arises.
7 0 1 1
When an alarm arises, stops the motor by When an alarm arises,
applying dynamic brake and then releases | stops the motor by applying
dynamic brake. dynamic brake but does not
release dynamic brake.
8 0 1 0
Stops the motor according to bit 6 setting Decelerates the motor to a
when overtravel is detected (P-OT, N-OT). | stop by applying the torque
specified in Cn-06 when
overtravel is detected
(P-OT, N-OT).
9 0 1 0
When overtravel is detected (P-OT, N-OT), | When overtravel is detected
decelerates the motor to a stop by applying | (P-OT, N-OT), decelerates
the torque specified in Cn-06 and then the motor to a stop by
turns the servo OFF. applying the torque
specified in Cn-06 and then
performs zero-clamp.
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User Bit Setting Factory
Constant | No. Setting
No.
Operation Cn-01 A 0 1 0
performed at Clears error pulse when servo is turned Does not clear error pulse
servo OFF OFF. when servo is turned OFF.
Mode switch B 0 1 0
selection Uses mode switch function as set in bits D | Does not use mode switch
and C of Cn-01. function.
DeC |00 0Oe1 10 1e1 00
Uses internal torque Uses speed | Uses Uses error
reference as a condition. reference as | acceleration |pulse as a
(Level setting: Cn-0C) a condition. |as %'t' condition.
(Level condition. (Level
setting: (Level setting:
Cn-0D) setting: Cn-0F)
Cn-0E)
Encoder E 0 1 0
selection Uses incremental encoder. Uses absolute encoder.
Internal F 0 1 0
sp:eed_ » Stops the motor when both contact signals | Receives pulse reference
selection P-CL and N-CL are OFF. when both contact signals
P-CL and N-CL are OFF.
INHIBIT 0 1
function Always receives pulse reference. Enables INHIBIT function.
Rotation Cn-02 0 0 1 0
direction Defines counterclockwise (CCW) rotation Defines clockwise (CW)
selection as forward rotation. rotation as forward rotation
(reverse rotation mode).
Home 1 0 1 0
position error —
processing Detects home position error (when Does not detect home
selection absolute encoder is used). position error.
Contact 2 0 1 0
input speed Does not use contact input speed control. Uses contact input speed
control control.
Reference 5e4e | 0e0°0 001 0¢1¢0 Oe1e1 10°0 0°0°0
pullse _form 3 Sign + Pulse | CW + CCW | Phase A + Phase A + Phase A +
selection Phase B (x 1 | Phase B (x 2 | Phase B (x 4
multiplication | multiplication | multiplication
) ) )
Reserved 76 | Reserved (not to be used) 0
Motor 8 0 1 See note 2
selection SGM motor SGMP motor
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LIST OF USER CONSTANTS

(Maximum reference pulse frequency: 450
kpps)

(Maximum reference pulse
frequency: 200 kpps)

User Bit Setting Factory
Constant | No. Setting
No.

Error counter | Cn-02 A 0 1 0

clear signal Clears the error counter when an error Clears the error counter
counter clear signal is at high level. when the leading edge of an

error counter clear signal
rises.

Integration B 0 1 0

time

constant 1ms 0.01 ms

setting unit

Torque C 0 1 0

reference -

filter Primary Secondary

Reference D 0 1 0

pulse logic Does not invert reference pulse logic. Inverts reference pulse

logic.

Others E 0 1 0
Displays position error Un-08 in x 1 Displays position error
reference units while in monitor mode. Un-08 in x 100 reference

units while in monitor mode.
F 0 1 0
Line driver Open collector

410

|:| : User constants that must be always set

NOTE For the Cn-01 and Cn-02 memory switches, always turn the power OFF and then ON after
changing the setting. This makes the new setting valid.

Note

1) Internal speed selection is valid only when bit 2 of Cn-02 is set to “1.”

2) The factory setting depends on the Servopack type as shown below.

Servopack Type Factory Setting
SGDA-OOOP 0
SGDA-CJCPP 1




Appendix

List of Alarm Displays

* SGDA Servopack allows up to 10 last alarms to be displayed at a digital oper-
ator. This function is called a traceback function.

Frp o iy
i i
E M“W

Alarm number Alarm display

* This appendix provides the name and meaning of each alarm display.

* For details of how to display an alarm, refer to the following section:
4.2.1 Operation in Alarm Trace-back Mode

* For the cause of each alarm and the action to be taken, refer to the following
section:
6.2.1 Troubleshooting Problems with Alarm Display
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LIST OF ALARM DISPLAYS

Alarm Display
Alarm Alarm Output Alarm Meaning Remarks
Display Name
on Alarm Code Output ALM
Digital Output

Operator ALO1 | ALO2 | ALO3

A.00 OFF OFF OFF OFF Absolute Absolute data fails to be received, or For
data error received absolute data is abnormal. absolute

encoder
only

A.02 OFF OFF OFF OFF User Checksum results of user constants are
constant abnormal.
breakdown

A.04 OFF OFF OFF OFF User The user constant setting is outside the
constant allowable setting range.
setting error

A10 ON OFF OFF OFF Overcurrent | An overcurrent flowed through the power

transistor.

A.31 ON ON OFF OFF Position Position error pulse has exceeded the For
error pulse | value set in user constant Cn-1E position
overflow (overflow). control

only

A.40 OFF OFF ON OFF Overvoltage | The main circuit voltage for motor

operation has become too high.

A.51 ON OFF ON OFF Overspeed | Motor speed has exceeded 4950 r/min.

A.70 ON ON ON OFF Overload Rated torque was exceeded during

continuous operation.

A.80 OFF OFF OFF OFF Absolute The number of pulses per absolute For
encoder encoder revolution is abnormal. absolute
error encoder

only

A.81 OFF OFF OFF OFF Absolute All three power supplies for the absolute | For
encoder encoder (+5 V, battery and internal absolute
backup capacitor) have failed. encoder
error only

A.82 OFF OFF OFF OFF Absolute The checksum results of absolute For
encoder encoder memory is abnormal. absolute
checksum encoder
error only

A.83 OFF OFF OFF OFF Absolute Battery voltage for the absolute encoder | For
encoder is abnormal. absolute
battery error encoder

only
OFF: Output transistor is OFF
ON: Output transistor is ON

¥ % Checksum

An automatic check function for a set of data such as user constants. It stores the sum of
user constant 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.
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Alarm Alarm Output Alarm Name Meaning Remarks
Display

on Alarm Code Output ALM
Digital Output

Operator ALO1 | ALO2 | ALO3

A.84 OFF OFF OFF OFF Absolute Received absolute data is abnormal. For
encoder data absolute
error encoder

only

A.85 OFF OFF OFF OFF Absolute The motor was running at a speed For
encoder exceeding 400 r/min when the absolute absolute
overspeed encoder was turned ON. encoder

only

A.61 OFF OFF OFF OFF Reference Servopack CPU failed to detect reference | For
input read input. speed|/tor
error que

control

A.C1 ON OFF ON OFF Servo overun | The servomotor (encoder) ran out of
detected control.

A.C2 ON OFF ON OFF Encoder Phases A, B and C output by the encoder
output phase | are abnormal.
error

A.C3 ON OFF ON OFF Encoder A-, | Wiring in encoder phase A or B is
B-phase disconnected.
disconnection

A.C4 ON OFF ON OFF Encoder Wiring in encoder phase C is
C-phase disconnected.
disconnection

A.F3 OFF ON OFF OFF Power loss A power interruption exceeding one cycle
error occurred in AC power supply.

CPF00 Undefined Digital Digital operator fails to communicate with | These
operator Servopack even five seconds after power | alarms
transmission | is turned ON. are not
error 1 stored in

CPFO1 Undefined Digital Transmission error has occurred five alarm
operator consecutive times. traceback
transmission memory.
error 2

A.99 OFF | OFF | OFF | ON Not an error | Normal operation status

OFF: Output transistor is OFF
ON: Output transistor is ON
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Number

1CN connector
dimensional drawings, 326
specifications, 326

1CN connector kit, 27

A

absolute data
exchange sequence, 151
transmitting sequence, 152

absolute value detection system, 148
AC servomotor sizing software, 145
alarm, display, list, 412

alarm code output, 125

alarm output signals, wiring, 125
alarm signal circuit, test run, 39

alarm traceback data, 134
clearing, 202

alarm traceback mode, 183

alarms
display, 156
troubleshooting, 347

Servo, resetting using Digital Operator, 169

servo, reset, 169

alignment, 20
radial load, 20
thrust load, 20

autotuning, 191

adjustment of position control Servopacks, 380
adjustment of speed-control Servopacks, 376

precautions, 194

autotuning function, 114
Digital Operators, 189

B

battery, 150
absolute encoder, 325
replacement, absolute encoder, 346

bits, turning ON and OFF, 177

brake power supply, 26
dimensional drawings, 318

INDEX

internal circuit, 319
specifications, 318

C

cables, 136

encoders
dimensional drawings, 320
specifications, 320
for connecting PC and Servopack, 338
motor
connectors, 315
dimensional drawings, 311
specifications, 311
specifications, 308
tension, 136

comparators, 9

connections

contact input signal terminals, 77
contact output signal terminals, 78
I/O signal terminals, Servopack, 30

connector Kkits, 314

connector terminal block conversion unit, 27

dimension drawings, 314
specifications, 314

connectors

contact input signal terminalsconnections, 77

1CN, test run, 39

2CN, reverse rotation mode, 55
absolute encoder, 164

Digital Operator, 166

encoder cables, 314
incremental encoder, 163
motor cables, 315

standard-type motor without brake, 165

standard-type motor with brake, 165
terminal layouts, 161
Servopack position control, 162

Servopack speed/torque control, 161

contact input speed control function, 83

contact output signal terminalsconnections, 78

motor speeds, 84
prohibiting, 64
soft start time, 84

controlled systems

components, 6
meaning, 5

D

deceleration stop mode, 58
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detectors
encoders, 8
meaning, 5

Digital Operators, 14, 27
alarm traceback mode, 183
autotuning, 189
connection, 168
dimensional drawings, 291
mode selection, 170

monitor mode, 179
status display mode, 171
user constant setting mode, 174
motor operation, 186
selection, 215
flowchart, 216
servo alarm reset, 169
simple motor check, 186
test run, 40

dimensional diagrams, noise filter, 331

dimensional drawings, 246
1CN connector, 326
brake power supply, 318
cables, encoders, 320
connector Kkits, 314
Digital Operators, 291
Encoder Signal Converter Unit, 336
magnetic contactor, 332
motor cables, 311
regenerative unit, 334
Servomotors, 246-280
Servopacks, 289
variable resistors, 335

dividing, 73
drive systems, 6

dynamic brake, 105
stop mode, 59

E

electronic gear function, 79
setting, 79

electronic gear ratio, 79

for different load mechanisms, 82

load travel distance per revolution of load shaft in
reference units, 80

machine specifications, 79

number of encoder pulses for the SGM Servomo-
tor, 79

reference unit, 80

encoder output, 73
signals, divided, 73
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encoder pulses, number per revolution, 102

Encoder Signal Converter Unit
dimensional drawings, 336
specifications, 336

encoders
absolute, 8, 148
battery, 325
battery replacement, 346
home position error detection, 157
cables
connectors, 314
dimensional drawings, 320
specifications, 320
extending cables, 157
incremental, 8
specification, 75

error counter, clearing, 72
external torque limit, 62

external torque limit input, 63
forward, 63
reverse, 63

F

feed-forward control, 116
feedback control, meaning, 3
fuse, 138

G

gain
adjustment, 112, 114
AC Servopack, 374

setting references, load inertia ratio, 385

ground wire, 136
ground-fault interrupter, 17

grounding, 17
wiring, 139

H

high-voltage lines, Servopacks, 159

holding brake, 107
electrical specifications
100-VAC SGM Servomotors, 226
100-VAC SGMP Servomotors, 230
200-VAC SGM Servomotors, 218
200-VAC SGMP Servomotors, 223

home position error detection, 157



host controllers, 5, 10, 27
hot start, 240

I/O signal terminals
connections, 30
list
position control, 396
speed/torque control, 390

impact resistance, 233
In—rush Current, 245
input pulse multiply function, 71

input signal terminals
alarm reset, 128
battery, 75
error counter clear input, 72
forward external torque limit input, 63
forward rotation prohibited, 56
I/O power supply, 77
motor rotation direction, 86
proportional/integral control, 68
reference pulse input, 70
reference sign input, 70
reverse external torque limit input, 63
reverse rotation prohibited, 56
SEN signal input, 75
servo ON, 128
signal ground for speed reference input, 65, 91
signal ground for torque reference input, 91
speed reference input, 65, 91
speed selection, 85
torque reference input, 91
torque/speed changeover, 92
zero-clamp speed control, 106

inspection, 344, 345
Servomotors, 344
Servopacks, 345

installation, 18
servomotor, alignment, 20
Servomotors, 19
Servopacks, 22

internal torque limit, 59

J

jog speed, 101

L

limit switch, 56
overtravel limit function, 56

load inertia, 241
gain settings, 385

loads
allowable radial load, 232
allowable thrust load, 232

M

machine data table, 211

machine rigidity, 190
selection, 194

magnetic contactor, 26
dimensional drawings, 332
internal connection diagram, 332
specifications, 332

maintenance, 344, 345
Servomotors, 344
Servopacks, 345

MCCB, 26, 137, 138, 330
mechanical tolerance, 233

memory switches
see user constants

mode selection, Digital Operators, 170

mode switch, 118
detection points
error pulse, 121
motor acceleration, 120
speed reference, 120
torque reference, 119

molded-case circuit breaker
see=MCCB

monitor mode, 179

motor
checking, Digital Operators, 186
operation, Digital Operators, 186
type check, 203

N

N-OT input signal, 57

noise control, 17
filter, 26, 137
dimensional diagrams, 331
installation, 140
specifications, 331
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wiring, 138 precautions, 16

pressure control, 88

0 proportional control, 116
proportional/integral control, 9, 116
order lists, 299 signal, 68
output phase, form, 75 protective sequence, 125
absolute encoder, 75 pulse dividing ratio, 76

incremental encoder, 75

output signal terminals

alarm code output, 126 R

brake interlock output, 108

encoder output, 74, 75 radial load, 20

frame ground, 75 ratings

output signal ground common, 78, 109 100-VAC SGM Servomotors, 225
positioning complete output, 130 100-VAC SGMP Servomotors, 228
running output, 132 200-VAC SGM Servomotors, 217
servo alarm output, 126 200-VAC SGMP Servomotors, 221
signal ground for alarm code output, 126 SGDA Servopacks, 235

signal ground for encoder output, 75
signal ground for servo alarm output, 126

speed coincidence output, 131 reference offset, 196
torque limit output, 60 automatic adjustment, 104, 113, 196

manual adjustment, 104, 113

for position control, 238

overhanging load

precautions, 17 reference pulse

Servomotors, 244 form, 70
o mput
overload, characteristics, Servopacks, 240 allowable voltage level, 72
overtravel limit function, 56 timing, 72
limit switch, 56 reference pulse inhibit function, 97

reference pulse input filter selection function, 99

P regenerative unit, 26, 144
connection, 146
P-OT input signal, 57 dimensional drawings, 334

b oral devi specifications, 334
peripheral devices

selection. 293 residual voltage, precautions, 16

flowchart, 294 reverse rotation mode, 54, 55
specifications, 308 2CN connector, 55
wiring, 25 user constant, 55
personal computer, 27 rotation, 57

forward, prohibiting, 57

position references, inputs, 69 reverse, prohibiting, 57

line driver output, 69 ) .
open collector output, 69 running output signal, 132

positioning complete signal, 129
positioning time, minimizing, 114 S
power amplifiers, 9
Power Loss, 245

SEN signal, 149

servo amplifiers, 9
power loss, 134 meaning, 5

power ratings, 11 servo drive, meaning, 4
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servo mechanisms
illustration, 5
meaning, 2

servo OFF, 58
servo ON input signal, 128

Servomotors, 344

100-VAC SGM ratings, 225

100-VAC SGM specifications, 225

100-VAC SGM torque-motor speed characteris-
tics, 227

100-VAC SGMP ratings, 228

100-VAC SGMP specifications, 228

100-VAC SGMP torque-motor speed characteris-
tics, 231

200-VAC SGM ratings, 217

200-VAC SGM specifications, 217

200-VAC SGM torque-motor speed characteris-
tics, 220

200-VAC SGMP ratings, 221

200-VAC SGMP specifications, 221

200-VAC SGMP torque-motor speed characteris-
tics, 224

AC,7
induction, 7
synchronous, 7

components, 7

DC,7

dimensional drawings, 246280

inspection, 344

installation, 19

maintenance, 344

meaning, 4, 5

overhanging load, 244

selection, 207
flowchart, 209
machine data table, 211

setting the type, 103

test run, 39

Servopacks, 345
AC, gain adjustment, 374
differences between SGDA and SGD, 372
dimensional drawings, 289
high-voltage lines, 159
inspection, 345
installation, 22
instrument connection examples, 368
internal connection diagram, 368
maintenance, 345
meaning, 4
overload characteristics, 240
position control
autotuning, 380
manual adjustment, 381
ratings, 235
for position control, 238

selection, 213

flowchart, 214
specifications, 235

for position control, 238
speed-control

autotuning, 376

manual adjustment, 377
test run, 42

servos
alarm output, 125
alarm reset, 169
control systems, meaning, 4
gain adjustment, 112, 114
meaning, 3

smoothing function, 112
position reference acceleration/deceleration time
constant, 112

soft start function, 87, 111
software, version check, 204

specifications

100-VAC SGM Servomotors, 225
100-VAC SGMP Servomotors, 228
1CN connector, 326
200-VAC SGM Servomotors, 217
200-VAC SGMP Servomotors, 221
brake power supply, 318
cables, 308

encoders, 320
connector Kkits, 314
home position pulse, 154
incremental pulse, 154
magnetic contactor, 332
noise filter, 331
peripheral devices, 308
regenerative unit, 334
serial data, 154
SGDA Servopacks, 235

for position control, 238

speed bias, 117
speed coincidence output signal, 131

speed control, 67
zero-clamp, 67

Speed Loop Compensation Function, 124

speed reference offset, manual adjustment mode,
199

speed references, 65
gain, 68
inputs, 65

starting time, 241
status display mode, 171
stop mode, setting, 104
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stop torque, 58
stopping time, 241
supply voltages, precautions, 16

surge suppressor, 333

T

tension control, 88

terminals
standard-type motor without brake, 165
standard-type motor with brake, 165

test run, 37
minimum user constants, 48
motor alone, 39
motor connected to the machine, 44
position control from the host controller, 47
servomotor with brake, 46

thrust load, 20
torque control, 59, 88
torque feed-forward function, 94

torque limit
input signals, 64
output signal, 60
value, 96

torque reference filter time constant, 113

torque restriction function, 62
by analog voltage reference, 95
torque limit value, 62

troubleshooting
alarm display, 347
without alarm display, 366

U

user constant setting mode, 174

user constants, 55, 57, 64

bias, 117

brake signal output timing during motor opera-
tion, 110

brake signal speed level output during motor op-
eration, 110

contact input speed control function, 64

contact input speed control selection, 64, 83

control mode selection, 66

dividing ratio setting, 76, 155

dividing ratio settings, 74

electronic gear ratio, 81

emergency stop torque, 58
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encoder type selection, 75, 102, 149
error counter clear signal selection, 72
feed-forward gain, 116
forward external torque limit, 63
forward rotation torque limit, 59
jog speed, 101
list
position control, 406
speed/torque control, 402
mode switch ON/OFE, 121
mode switch selection, 122
motor selection, 103
motor speeds, 84
N-OT input signal, 57
number of encoder pulses, 102, 150
operation at recovery from power loss, 134
operation when motor stops after overtravel, 57
operation when motor stops after servo OFF, 58
overflow, 115
PI/P changeover, 116
position loop gain, 115
positioning complete range, 130
P-OT input signal, 57
reference pulse form selection, 70
reference pulse inhibit function, 97
reference pulse input filter selection function, 99
reverse external torque limit, 63
reverse rotation mode, 55
reverse rotation torque limit, 59
rotation direction selection, 55
SEN input signal, 149
servo ON input signal, 129
soft start time, 84, 111
speed coincidence signal output width, 131
speed limit for torque control I, 93
speed loop gain, 115
speed loop integration time constant, 115
speed reference gain, 68, 93
stopping motor at servo OFE, 58, 105
stopping the motor at overtravel, 57
TGON output signal selection, 61, 133
time delay from brake signal output to servo OFF,
109
torque control, 88
torque feed-forward function selection, 94
torque reference filter time constant, 113
torque reference gain, 93, 95, 96
torque restriction by analog voltage reference, 95
zero-clamp speed control, 106
zero-speed level, 133
zero-clamp level, 107

Vv

variable resistordimensional drawings, 335

vibration class, 234



vibration resistance, 233

voltage resistance test, 17

W

wiring, 25, 28, 55,136
grounding, 139
main circuit, 28
more than one servo drive, 143

noise control, 138
peripheral devices, 25
precautions, 16, 136
shorting, 2CN connector, 55

Z

zero-clamp function, 68, 106
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