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Safety Information

Safety Information

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

ucts or to related equipment and systems.

&WARNING Indicates precautions that, if not heeded, couid possibly result in loss of life or
serious injury.

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

©Yaskawa, 2000

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

4EXAMPLEp

WinFo [>

IMPORTANT

JUSP-OPD3A

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

Indicates application examples.

Indicates supplemental information.

Indicates important information that should be memorized.

Technical terms placed in bold in the text are briefly explained in a “TERMS” section at the bottom of the page. The
following kinds of technical terms are explained: Technical terms that need to be explained to users who are not very

familiar with servo systems or electronic devices and technicat terms specific to Z-Series Servos that need to be ex-
plained in descriptions of functions.

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

The text indicated by this icon explains the operating procedure using Mount Type Digital
Operator (Type: JUSP-OPQ3A).
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Qverview

Overview

H Manual Contents
This manual provides Z-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,

xi



Using This Manual

MW Basic Terms
Unless otherwise specified, the following definitions are used:
Servomotor:  Z-Series SGMB servomotor

SERVOPACK: An amplifier (Trademark of Yaskawa servo amplifier “Z-Series SGDB SERVO-
PACK™)

Servodrive: A servomotor and an amplifier (SGDB SERVOPACK)

Servo system: A complete servo control system consisting of servodrive, host controller, and pe-
ripheral devices

xii



Safety Precauttons

Safety Precautions

The following precautions are for checking products on delivery, installation, wiring, operation,
maintenance, and inspection.

W Checking Products on Delivery

/A Caution

¢ Use the specified combination of servomotor and SERVOPACK.

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

H Installation

/A Caution

® Never use the equipment whers 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,

xiii



W Wiring

A WARNING

® Grounding must be in accordance with the national code and consistent with sound local practic-

es.
Failure to observe this warning may result in electric shock or fire.

® Use the thermal protector built into the servomotor according to either of the two following meth-

ods.
SGMB servomotors are cooled by a fan. If the fan is defective or power to the fan is disconnected, heat from

the motor may result in burns or fire.

* Method 1
Wire the outputfrom the thermal protector to the host controller and tum OFF the servo when the

thermal protector operates.

Main cireuit contactors Thermal protector
Main circuit  —=8 O————== o { 5
powar 2 o= SEAVOPACK M
ot &5 ]seAvo A \?_
J
4 servcoFF
Host controitar o+
* Method 2:

Wire the thermal protector to the operating circuit of the rmain circuit contactors or the host con-
troller and turn OFF the main circuit when the thermal protector operates.

Thermal protector

Main circuit contactors
Main girguit — O ———— SGDB ~ r
power —5 &——— SERVOPACK { ™M %
supply — G|
o

To main circuit
contaclors

Host controller or operating
circuit of main circuit coractors &

A Caution

® Do not connect three-phase power supply to output terminals(U) (Vand @).

Fatlure to observe this caution may result in personal injury or fire,

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

Failure to observe this caution may result in a fire,

Xiv



Safety Precautions

H Operation

A WARNING

¢ Never touch any rotating motor parts during operation.

Failure to observe this warning may result in personal injury.

/A Caution

* To avoid inadvertent accidents, run the servomoter only in test run (without toad).

Failure to observe this caution may result in personal injury.

¢ Before starting operation with a load connected, set up parameters suitable for the machine.

Starting operation without setting up parameters may result in overrun failure.

® Belore 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 (o observe this caution may result in burns.

M Maintenance and Inspection

A WARNING

® Be sure to turn OFF power before inspection or maintenance.

Failure to observe this warning may result in electric shock.

® Never open the terminal cover while power is ON, and never turn ON power when the terminal
cover is open.

Failure to observe this warning may result in eiectric shock.

® After tuming OFF power, wait at least five minutes before servicing the product.

Failure to observe this warning may result in residual electric charges causing electric shock.

/A Caution

® Do not disassemble the servomotor.

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

® Never change wiring while power is ON.

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

xwvi



Safety Precautions

H General Precautions

Note the following to ensure safe application.

* 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 oper-
ating this product.

* 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 praduct, modifi-
cation or changes in specifications.
Such modification is made as a revision by renewing the manual No.

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

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

1.1 Basic Understanding of AC Servos ...... 1-2
1.1.1 ServoMechanisms ....................c.c.... 1-2
112 Technical Terms . . ... .. .. o iiiiinnnnne. 1-4
1.2 Configuration of Servo System .......... 1-5
1.3 Features of Z-Series Servos ............ 1-1
1310 Outhng . ..ot 1-11
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FOR FIRST-TIME USERS OF AC SERVOS

“
1.1.1 Servo Mechanisms

1.1 Basic Understanding of AC Servos

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

1.1.1 Servo Mechanisms

You may be familiar with the following terms:

® Servo
® Servo mechanism
& Servo control system

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

In short, a servo mechanism is like a servant who does tasks farthfully 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 defined as a mechanism that
uses the position, direction, or orientation of an object as a process variable to control a system to follow any changes
in a target value (set point).

More simply, a servo mechanism is a control mechanism that menitors physical quantities such as specified posi-
tions. Feedback control is normally performed by a servo mechanism. (Source: JIS BO181)




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 diagram:

Configuration of Servo System

Specified position 4+ Servo Servo Controlled Machine position
input amplifier [ ™|  motor machine
’ .' {foad) output

Feedback part

Detector

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

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

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

In the above example, input data is defined as a position, but input data can be any physical

quanuities 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.

L
% € Feedback control

A control method in which process variables are returned to the input side to form a closed loop. It is also called
closed-loop control.

If a negative signal is returned to the input side, it is called negative feedback control. Normally, negative feedback
control is used to stabilize the system. If feedback is not returned, the control method is called open-loop control.




FOR FIRST-TIME USERS OF AC SERVOS

1.1.2 Technical Terms

1.1.2 Technical Terms

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

® Servo mechanism
® 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
mechantsm but may also refer to an integral part of a servo mechanism such as a servomo-
tor or a servo amplifier. This manual also follows this convention in the use of the term
“servo”,

® Servo control system

Servo control system is almost synonymous with servo mechanism but places the focus
on system control. In this manual, the tern “servo system” is also used as a synonym of
servo control system.

Related Terms Meaning

Servomotor General servomotors or Yaskawa SGMB servomotors. In some cases, a
position detector {(encoder) is included in a servomotor.

SERVOPACK Trademark of Yaskawa servo amplifier “SGDB SERVOPACK.”

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) Servornotor

- { Controlled
o
27~ Operat system

Servo drive

Servo system



1.2 Configuration of Servo System

1.2 Configuration of Servo System

The following diagram illustrates a servo system in detail:

Host controller

()

Position or
speed
reference
Servo amplifier
Comparator (4)
{Output}
Motor < — > Position
drive
{Input) circuit DDEJDE:> Speed
(1 ) Movable table
Gaar
Position or
speed
ieedback

Controtied  Dall screw

system

Detector servomotor Drive system

(1) Controlied system: Mechanical system for which the position or speed is to be controlled.
This includes a drive system that transmits torque from a servomotor.

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

(3) Detector: A position or speed detector. Normalty, an encoder mounted on a mo-
tor is used as a position detector.

(4) Servo amplifier: An amplifier that processes an error signal to correct the difference
between a reference and feedback data and operates the servomotor
accordingly. A servo amplifier consists of a comparator, which pro-
cesses error signals, and a power amplifier, which operates the servo-
motor.

(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

m

Servo components (1) to (3) are outlined below:;

1. Controlied 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
SETVOMOLOT via gears.

So, the drive system consists of:

a) Gears + Ball Screw

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

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

b) Coupling + Ball Screw

When the power transmission ratio is Rolling-contact
1 : 1, a coupling is useful because it guide
7 Coupling (0 ©0 )| [ ©00O0]
has no play, Ball scraw [~~~ Rolling-contact
. . . == 7 “~a[}-..] bearin
This Flrfve system is widely used for E'l".'iﬂm
machining tools. = ’ [~
- S —F-b
Housing 505 5 o0
c) Timing Belt + Trapezoidal Screw Thread
A timing belt is a coupling device that C—
allows the power transmission ratio to -
be set freely and that has no play. _ w‘
A trapezoidal screw thread does not Trapezoidal
provide excellent positioning accura-  |_____ ~.E screw
; thread
cy, $o can be treated as a minor cou-
pling device. g
Servomotor Timing belt

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

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

F 5
m # Drive system

Also called a drive mechanism.

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




1.2 Configuration of Servo System

2. Servomoltor

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 micropro-
cessor technology. Driven by alternating current (AC), AC servomotors are now wide-
ly 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 commonrly used.

For a synchronous type servomotor, motor speed is controlled by changing the frequen-
cy of alternating current,

A synchronous 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  Amature  Housing Front cap

wire,
Light-emitting 7 .//Stator core
element ﬁ w Bail bearing
¥
pr—y &
-] | - ;I A — _B_
1 N t b

r—
Bl
‘\ ! \ Rotor core
Position detector }\ Magnet
Lead wire

(encoder)

Yaskawa SGMU] servomotors are of the synchronous type.

¢) 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 instantansous power.
It refers to the electric power (kW) that a servomotor generates per second.
The greater the power rating, the more powerful the servomotor.
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m

3. Detector

A servo system requires a position or speed detector. It uses an encoder mounted on a ser-

vomotor 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 connected
to the mechanical system and one pulse is defined as a certain length (e.g., 0.001 mm),
it can be used as a position detector.

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

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

PhaseA ll Il B B - Phase A puiss train
PhaseB ] | B B - PhaseBpulse train

{Phasez [§ J
slit
Fixed slit
/
Light-emitting | = "“G:
st~ " e

Light-receiving
element

L
Center of

%éevoluﬁon ‘&@
WSS
Ui

RAota
disc

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 encoder,
therefore, it is possible to create a system that does not require zero point return opera-
tion at the beginning of each operation,

Difference between an absolule 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,

1-8



1.2 Configuration of Servo System

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

Comparator

Reference
input

Feedback

Servomotor

ij T Commercial AC power

A servo amplifier consists of the following two sections:

a) Comparator

A comparator consists of a comparison function and a control function. The compari-
son 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. (It is not
important if you do not understand these control terms completely at this point.)

b)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 reference speed and
runs the servomotor with this current.

TE{MS! # Proportionalfintegral (PI) control

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




FOR FIRST-TIME USERS OF AC SERVOS
b T

5. Host Controller
A host controtler controls a servo amplifier by specifying a position or speed as a set point.

For speed reference, a position control loop may be formed in the host controller when a
position feedback signal is received. Yaskawa PROGIC-8 is a typical host controlier.

€ 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.




1.3 Features of Z-Series Servos

1.3 Features of X-Series Servos

A Z-Series Servo consists of an SGMB servomotor and an SGDB SERVOPACK.

1.3.1 Outline

Z-Series SGMB servomotors are synchronous type servomotors and have the following fea-

tures:
Rated rotation | Voltage Maximum | Rated out-
speed torque put
Maximum
rotation speed
1500 r/min 200V 200% 221037 kW
2000 r/min 250% (6 models)
400V 22to 55 kW gGMB .
(10 models) ervomotor

SGDB model SERVOPACKs allow the control of speed, position
and torque.

» Speed controt (analog reference)

Accepts an analog voltage speed reference.

» Position contro! (pulse reference)
Accepts a pulse train position reference SGDB SERVOPACK

e Torque control (analog reference)

Accepts an analog voltage torque reference

1-1
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1.3.2 Using the SGDB SERVOPACK

1.3.2 Using the SGDB SERVOPACK

The most common use of a SERVOPACK for speed control is shown below:

B Using the SERVOPACK for Speed Control

Position mmm

Paosition
feedback

{Anaiog
voltage)

Torque

Position -= Speed

L_l_l

roiler

Speed
refarence

Host cont
nce +
$ - E 'J Paosition control loop

\“‘J

JULAM. Pulsetrain |

SERVOPACK
({speed control mode)

Power
amplifier

Servomotor

(current)
feadback

\POSiiion feedback Encoder

As shown in the above figure, a position control loop is formed in the host controller. The

host controller compares a position reference with a position feedback signal and sends
the processed result to the SERVOPACK as a speed reference.

In this way the host controller can be freed from performing the servo mechanism control.
The SERVOPACK undertakes the speed control loop and subsequent control processing.

The Yaskawa programmable machine controller PROGIC-8 is used as a typical host con-

troller.

1

-12
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Bl Using the SERVOPACK for Torque Control

Host controller

» Position
monitoring

| -

SERVOPACK
{torqus control mede)

S

Position
information  Torque

refarence

al;ng[i_ﬁfr

+ Servomotor
(Analog .
voltage}) Torque X

{current)
feedback

NN

L JULUUL Pulsetrain
Position feedback Encoder

The host controller outputs a torque reference to controt the SERVOPACK. It also receives

a pulse train (position information) from the SERVOPACK and uses it to monitor the posi-
tion.

Bl Using the SERVOPACK for Position Control

Host controlier

nn .
— Position
. monitoring
|1
Position SERVOPACK
reference {poesition contrel mode}
Position
information Power
amplifier
r—
UL |+ + Servomotor
Pulse | § -
train
Speed/current loop

nnan  Pulse train

Position feedback_~
Encoder

The host controtler 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.

Parameters ¢an be used to select either of the following pulse trains:

1-13
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1.3.2 Using the SGDB SERVOPACK

a) Code and pulse train
b) Two-phase pulse train with 90° phase difference

¢) Forward and reverse pulse trains

The host controller receives a pulse train {position information) from the SERVO-
PACK and uses it to monitor the position.

Bl Parameters

A Digital Operator can be used 10 set parameters for a SERVOPACK as follows:

a) Setting pararmeters to enable or disable each function

b) Setting parameters required for functions to be used

Set parameters according to the servo system to be set up.



BASIC USES OF X-SERIES PRODUCTS

This chapter describes the first things to do when Z-Series products are de-
livered. It also explains the most fundamental ways of connecting and op-
crating Z-Series products. Both first-time and experienced servo users
must read this chapter.
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2.2 Installation ................ ... ... 2-5
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2.1 Precautions

This section provides notes on using Z-Series products.

Om. Always note the following to ensure safe use.

Use 200/400-VAC power supply
Use a 200-VAC or 400-VAC power supply according to the servomotor model.

Be sure 1o use the correct model. Do not plug the ser- Direct
conneclion

vomotor directly into the power frequency supply
(Direct connection to the power frequency supply

will damage the servomotor.)

Damage will resultt
Do not change wiring when power is ON.

Always turn the power OFF before connecting or dis-
OFF
(POWER and
CHARGE lamp)

connecting a connector.
(Except for Digital Operator (Models: JUSP-
OPO2A-1, JUSP-OP03A))

.‘!J Always turn the
power OFF before
connecting or
disconnacting 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 electric
charge still remains in the capacitor inside the SER- LT
VOPACK. To prevent an electric shock, always wait /

for the CHARGE lamp to go OFF before starting in- ~ CHARGE lamp

spection (if necessary).

2-2



2.1 Precautions

Always follow the specified installation method.

The SERVOPACK generates heat. Install the SER- Provide sufficient clearance
VOPACK so that it can radiate heat freely. Note also 10 mm
. . or
that the SERVOPACK must be in an environment 50 mm ET-:I more
. N or
free from condensation, vibration and shock. more
[N [

Ambient
temperature: b, _, 10 s 1
0 to 55°C 2

Perform noise reduction and grounding propetrly.

If the signal line is noisy, vibration or malfunction Casing
will result. SERVOPACK
'_g—?rlrenal & Servomotor
® Separate high-voltage cables from low-voltage cables. N | O
® Use cables as short as possible.

4‘ Ground {with

® Perform the grounding with the ground resistance resistance of
of 10082 or less for the servomotor and SERVO- 100 Q or less)
PACK.

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

Conduct a voltage resistance test under the following
conditions.

® Voltage: 1500 Vrms AC, one minute
Conduct a voltage
@ Current limit: 100 mA resistance test
under the
. . conditions given
Frequency: 50/60 Hz onthe left.
® Voltage application points: Between L1/Cr,
L3C/t, L1/R, L2/8, L3/T terminals and frame
ground (connect terminals securely).
Use a fast-response type ground-fault interrupter.
For a ground-fault interrupter, always use a fast-re- Ground-fault interrupter
sponse type or one designed for PWM inverters. Do GOOD GOOD POOR
not use a time-delay type. Fast-response || For PWM || Time-detay
type inverter type

Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed by rotat-

Servomotor
ing the motor from the load and applying regenera-
tive braking. Regenerative braking by the SERVO-
PACK can be applied only for a short period, such as l
the motor deceleration time.
Do not apply

regenerative braking
2-3 continuously.
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b N ]

The servomotor cannot be operated by turning the power ON

and OFF.
Frequently turning the power ON and OFF causes the " SERVOPACK
internal circuit elements to deteriorate. Always start )
or stop the servomotor by using reference pulses,
Power
supply___ -
_-""&-

Do not start or stop by
turning power ON and OFF.



2.2 Installation

2.2 Installation

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

2.2.1 Checking on Delivery

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

Check Iltems Remarks
Check if the delivered products are the | Check the models marked on the nameplates of servomotor
ones you ordered. and SERVOPACK (see the following table).
Check if the motor shaft rotates If the motor shaft is smoothly turned by hand, it is normal.
smoothly. However, if the motor has brakes, it cannot be turned
manuaily.
Check for damage. Check the overall appearance, and check for damage or

scratches resulting from transportation,

Check screws for looseness. Check for looseness by using a screwdriver as necessary.

If any of the above items are faulty or incorrect, contact the dealer from which you purchased
the products or your nearest local sales representative.

2-5
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. N
2.2.1 Checking on Delivery
Appearance Nameplate Model
{Example)}
SGMB-2BA2A[[
Rated output F B Options
E-Saries B: 90VDC BRAKE
[ Servomotor mode! sarvomaotor C: 24VDC BRAKE
Type 5 Qil seal
B SGMB F: 90VDC BRAKE,
. Qil seal
AC SERVO MOTOR Motar capacity G: 24VDC Brake
= " il seal
e SGMB - SBAWA ENCODER gg;ggm’ Shatt specifications
w23 H-m 440 UTMAH-B12BDYR11 3G 37 kW Blank: Staight, flange-typa
Servo- LN 2 i€ s w b e .o
motar CONT. SE: 55 kW jions) P pe
Standard B: Straight, flange-type, with
£.Seri SERNG. K7AB00 101 - 004 A YASKAWA Standard key and shaft-end tap
s; r\?"rggto BAE o708 Encod ticati K: Straight with foot
0l r — ncoder spaciications L: Straight with fool, key, and
yYASKAWA ELECTRIC CORPORATION | | | 2 8182 PR ineromental shattand tap ot A"
(standard)
?: 4086 PR incramental — Rated rolation speed
. semi-standard) A, B: 200V, 1500 i'mi
Manufacturing date S: 8192 P/R absolute D, E: 400 V, 1500 Lm
. (semi-standard)
e Serial number W: 1024 P/R absolute
. (semi-standard)
Rated rotation speed
[ SERVOPACK model
1 SERVOPACK
—IMODE|____SGDB
ACINPUT AC-QUTPUT SGDB-2BAD
[ VOLTS 200-230 [VOLTS 0 - 230
[ —»Hz  50/80 |PHASE 3 Model
PHASE 3 AMPS 175 ) D: torque, spead,
SER "3 AMPS 145 KW {HP} 30.0 {40.2) g—genges—— position cantrol
VO- e ) - S/NR7C303 - 221 -4 SERVOPACK Voliage
3 Name- ) A 200V
YASKAWA ELECTRIC Motor capacity i
PACK plate MADE IN JAPAN 2B: 22 kW B 400V
. s 30 kW
3-Series SGDB [T T 36 37 KW
SERVOPACK 4E: 45 kW
. SE: 55 kW
Serial
numbar Qutput power

— Applicable power supply

2-6
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2.2.2 Installing the Servomotor

The SGMB servomotor can be installed either horizontally or vertically, However, if the servo-
motor 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.

When using the models with an oil seal, installing the motor with the output shaft up may cause
oil to enter the motor depending on the operating conditions. Check the operating conditions.

Before installation: ‘
Anticorrosive paint is coated on the edge of the motor shaft to prevent it from rusting during

storage. Clean off the anticorrosive paint thoroughly using a cloth before installing the motor.

Anticorrosive paint is
coated here.

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

2-7
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2.2.2 Instailing the Servomotor

Installation sites:

The SGMB servomotor is designed for indoor use.
Install servomotor in an environment which meets the following conditions:

1. Free from corrosive and explosive gases

2. Well-ventilated and free from dust and moisture

3. Ambient temperature of 0 to 40°C

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

6. Altitude of 1000 m max.

If the servomotor is used in a location subject to water or oil mist, the motor can be protected
by taking necessary precautions on the motor side. However, if the shaft opening is to be
sealed, specify the motor with oil seal. Instali with the electrical connector facing downward.

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 fogether with couplings)

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

Olmb 1. If the shafts are not aligned properly, vibration will occur, resulting in damage to the bearings.

2. A precision detector (encoder) is mounted on the opposite-drive end of the servomotor, To mount a cou-
pling, always protect the shaft from impacts that could damage the detector.

3. Before mounting the pinion gear directly to the motor output shaft, consult your Yaskawa sales representa-

tive,

. ) ) Shaft
m ¢ Shaft opening opening

Refers to the space where the shaft comes out from the motor. )

2-8
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Wiring the Servomotor Power Lines

Connect the servomotor power lines (U, V, and W) to the servomotor terminal block (M10)
in the servomotor terminal box. Connect the ground wire to the ground screw in the terminal
box.

Wiring the Servomotor Fan

Wire the servomotor fan leads U(A), V(B), and W(C) so that the direction of air flows accord-
ing to the following diagram. If the air flows in the opposite direction, change the wiring of
any of the two phases U, V, and W.

I# Servomotor ‘ ]

Diraction of
cool air

Protecting the Servomotor Fan

The servomotor fan has a built-in thermal protector, as shown in the following diagram, that
operates at 140°C = 5%, To protect the servomotor fan from overcurrent, use with a 2-A no-
fuse breaker.

©w

Installing the Servomotor Fan

To maximize the cooling capacity of the servomotor fan, install the fan at least 200 mm from

the inlet side of the servomotor as shown in the following diagram.

&

Cool air Servomotor |

Y

AN

|

200 mm min,

29
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2.2.3 Aliowabls Thrust and Radial Shaft Loads

Servomotor Connector Specifications
#® Encoder Connector on Servomotor

The connector specifications for the encoder on the servomotor are as follows:

Encoder Connectors

Plug Cable Clamp Receptacle”!
L-shaped Straight
JAOBA-20-29S-JA-EB*? 3 or | JAD6A-20-298-11-EB*2*3 or JLO4-2022CKE(##)*2*3 of 97F-3102E20-29P™3
MS3108B20-298 MS3106B20-295 MS3057-12A
** indicates the cable diameter.
|—|‘- To be prepared by the customer %
* 1. Connector at servomotor is already provided.
* 2. Manufactured by Japan Aviation Electronics Industry, Lid.
* 3. Waterproof.
® Fan Connector on Servomotor
The connector specifications for the fan on the servomotor are as follows:
Fan Connectors
Plug Cable Clamp Receptacie™!
L-shaped Straight
CE05-8A18-10SD-B-BAS*2"3 | CE05-6A18-10SD-B-BSS**? ' [ CE3057-10A-% (D265)*2*3 o | CE05-2A18-10PD-B*3
or MS3108B18-108 or MS3106B18-108 MS3057-10A
* indicates the cable diameter.
L|-=— To be prepared by the customer '—-{

* 1. Connector at the servomotor is already provided.
* 2. Manufactured by Daiichi Denshi Kogyo Co., Ltd.
* 3. Waterproof.

2.2.3 Allowable Thrust and Radial Shaft Loads

Design the mechanical system so that the thrust load and radial load applied to the servomo-
tor shaft during operation fall within the ranges shown in the following table.

=] 2.
m 4 Thrust load and radial load "

1. Thrust load: Mot
Shafi-end load applied parallel 1o the centerline of the shaft otor I ™ 1.
2. Radial load:
Shaft-end load applied perpendicular to the centerline of the shaft




2.2 Installation

Allowable Allowable
Semg:\;tor Radial Load | Thrust Load [m rk!? nJl Reference Drawing
Fr [N(ibf)] Fs [N(ibf)] (in.
SGMB-2BATO | 5880 (1322) 2156 (485) 100 (3.94) tR
SGMB-3ZACO 6272 (1410) 2156 (485) 100 (3.94) I .
SGMB-3GAJ 7448 (1675) 2156 (485) 100 (3.94) rr l
=
SGMB-4EA[]O | 7840 (1763) 2156 (485) 100 (3.94) }
SGMB-5EA]C 8428 (1895) 2156 (485) 100 (3.94)

Note: Allowable radial and thrust loads shown above are the maximum values that could be ap-
plied to the shaft end.
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2.2.4 Instaliing the SERVOPACK

2.2.4 Installing the SERVOPACK

Z-Series SGDB SERVOPACK is a base-mounting servo controller,
Incorrect installation will cause probiems. Always observe the installation instructions de-
scribed below,

Storage:

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

perature range:

Between —20°C and 85°C

Installation sites: SGDB SERVOPACK
Situation Notes on Installation
Design the control panel size, unit layout, and cooling method
When installed in a control] panel so that the temperature around the periphery of the

SERVOPACK does not exceed 55°C.

Suppress radiation heat from the heating unit and a temperature
When installed near a heating unit | 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 Install a vibration isolator underneath the SERVOPACK (o
vibration prevent it from receiving vibration.

Corrosive gases do not immediately affect the SERVOPACK
When installed in a place receiving | but will eventually cause contactor-related devices to

corrosive gases malfunction. Take appropriate action to prevent corrosive
gases.
Oth Avoid installation in a hot and humid place or where excessive
] . . . .
er dust or iron powder is present in the air.
Orientation:

Install the SERVOPACK perpendicular to the wali as
shown in the figure,

The SERVOPACK must be orientated as shown in Wall

the figure.
Firmly secure the SERVOPACK through three or

four mounting holes,

Ventilation



2.2 instaliation

Installation method:

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

F
(TS I
Fan L r r L [
. o » L -
ne aa 'ns
] ——f— 50 mm or more
30 mm or more 10 mm or more

1. Install SERVOPACK perpendicular to the wall so that the front panel (digital operator
mounted face) faces outward.

2. Provide sufficient space around each SERVOPACK to allow cooling by fan and natural
convection.

3. When installing SERVOPACKSs side by side, provide at least 10 mm space between them
and at least 50 mm space above and below them as shown in the figure above. Install cool-
ing fans above the SERVOPACKSs to prevent the temperature around each SERVOPACK
from increasing excessively and also to maintain the temperature inside the control panel
evenly.

4. Maintain the following conditions inside the control panel:
* Ambient temperature for SERVOPACK: 0 to 55°C
* Humidity: 90%RH or less

Vibration: 4.9 m/s?

¢ Condensation and freezing: None

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

2.2.5 Power Loss

Power loss of SERVOPACK is given below:

Output er Loss Power Loss
SERVOPACK |  Curront | | o b in Control | Total Power
Model {(RMS Value) Circuit Circuit w
A w w
SGDB-2BAD 120 670 72 742
SGDB-3ZAD 175 980 1052
SGDB-3GAD 210 1700 120 1820
SGDB-2BDD 60 650 770
SGDB-3ZDD 88 970 1090
SGDB-3GDD 105 1140 1260
SGDB-4EDD 135 1440 1560
SGDB-SEDD 160 1720 1840
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2

.3.1 Connecting to Peripheral Davices

2.3 Connection and Wiring

This section describes how to connect Z-Series products to peripheral devices and explains a typi-

cal example of wiring the main circuit. It also describes an example of connecting 0 main host
controllers,

2.3.1 Connecting to Peripheral Devices

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



2.3 Connection and Wiring

1CN

i 3 " — )
(MMolded-case circuit Host controller

breaker (MCCB) Powaer supply SERVOPACK is

Used to protect power 3 phase 400VAC comnpatible with most

supply iine. RS T PLC motion controliers

@MNolse filter and indexers.

Used to eliminate exter-

nal noise from power ® MEMOCON GL 120, GL130 Programmable
supply line. L Logic Controller with Motion Controf Medule. |
@Magnetic contactor*

Tums tha sarvo ON or 3CN

-\

OFF. [ Digital Operator

@8rake power supply Allows the user to set parametars or

Used for servomotor with operation references and display

brake. operation status or alarm sl X
LPSE-2H01 {for 200 V in- SGDB SERVOPACGK

put)

EPower transformer .

Used to switch between

200 V and 400 V. ]

" 13 | [ “ Mount type Hand-held type
©0ynamic Brake (DB} Unit” | @ sremcncaas -‘]- =4 wusP-OPeam)  USP.OPOZAT)
Usad if dynamic brake func- ’ L4 This modal can be 1-met§r {3.3-1t.)
tien is raquirad for SERVO- [ - . mg“snéegv%'s:g("" cable included
PA(':':JK. . [ Personal computer
“ Use a surge suppressor Bm

for the magnetic contac- : . ﬂ]gl I 9Pr ei':.aégn?-lg:c;band
tor and Dynamic Brake - anpappruprime
\__(DB) Unit. taceptacle, such as
17JE-23020-02(Dp HESS
j > | * 8) (manufactured /

t DDK).

y DU DV DW DBON DB24 4 ) J

| ——

Dynamic Brake Unit

Powaer supply for
ceoling fan

SGMB servomotor o
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2.3.1 Connecting to Peripheral Devices

Connector terminal block
conversion unit (Model:
JUSP-TA50P)

The terminal block allows connection to a host controller.

1CN

0.5 meter cable with
1CN connector

Cable with 1CN connector and one end without connector
Im (3.3ft) DE9406969-1
2m (6.6ft) DE9406969-2

1CN
3m (9.8ft) DE9406%69-3

1CN connector kit (Model: DP9406970) D
1CN

Cable for PG

This cable is used to connect the encoder of servomotor to the SERVOPACK.
The following three types of cables are available according to encoder types.

® Cable with a single connector {without connector on encoder end)

Length Cable Model E:b:”z'é
Incremental Absolute
3m (9.8M) JZSP-VBPOD-03 | JZSP-VBP10-03
Sm (16.4ft) JZSP-VBPOO-05 | JZSP-VBP10-05
10m (32.8ft) | JZSP-VBPOO-10 | JZSP-VBP10-10
15m (49.2ft) | JZSP-VBP0O-15 | JZSP-VBP10-15
20m (65.6ft) | JZSP-VBP0O-20 | JZSP-VBP10-20

® (Cable with connectors on both ends (straight plug on encoder end)

Cable Model ;:—_—-(C«D
Length
Incremental Absolute
3m (9.8f) JZSP-VBPO1-03 | JASP-VBP11-03
5m (16.4ft) | JZSP-VBP01-05 | JASP-VBP11-05
10m (32.8ft) | JZSP-VBPM-10 | JASP-VBP11-10
15m (49.2ft) [ JZSP-VBP0O1-15 | JASP-VBP11-15
20m (65.6ft) | JZSP-VBP0O1-20 | JASP-VBP11-20



2.3 Connaction and Wiring

® (able with connectors on both ends (L-shape plug on encoder end)

Cable Model |1' :;:::
Length
ng Incremental Absolute C é ¥

3m (9.8ft) JZSP-VBP02-03 | JZSP-VBP12-03
5m (16.4#t) | JZSP-VBP(02-05 | JZSP-VBP12-05
10m (32.8ft) | JZSP-VBP02-10 | JZSP-VBP12-10
15m (49.2ft) | JZSP-VBP02-15 | JZSP-VBP12-15
20m (65.6ft) | JZSP-VBP02-20 | JZSP-VBP12-20

Connector kit (DE2406973)for PG. SERVOPACK
Connector on SERVOPACK end only end

2CN ®

2.3.2 Main Circuit Wiring and Power ON Sequence

M 200-V Power Supply

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

Terminal .
Symbol Name Description

LR, ) i

LS, Main power input Three-phase 200 to 230 VAC™ g, , 50/60Hz
L3/T terminals

U VW Motor connection

- Used to connect motor.
terminal

Single phase 200 to 220 VAC * g, , 50 Hz

L1Chr, Control power input
L3Ch terminals Single phase 200 to 230 VAC * Y, , 60 Hz

@ x2 | Ground terminai Connected to ground. {For power ground and motor ground).
+1. 42 DC reactor Used for power supply harmonic suppression (factory sefting:

connection terminal | short-circuited.)

Regenerative
B1,B2 Resistor Unit Used to connect the regenerative resistor.
connection terminal

Main circuit negative S .
- Normally, external connecticn is not required.

terminal
DU, DV, | Dy namic Brake U nit Used to connect the Dynamic Brake Unit.
DW connection terminal

DBON, Dynamic Brake Unit | Used to connect the Dynamic Brake Unit to the DBON and DB24
DB24 connection terminal | terminals (when using 37-kW SERVOPACKSs only).

The following diagrams show typical examples of wiring the main circuit for £-Series prod-

UCLs:
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2.3.2 Main Circuit Wiring and Power ON Sequence

® Using 200 V, 22 kW or 30 kW

Three-phase 200 to 230 VAC * 1% (50/60 Hz)

Al s| T
mccB ) ) )

FIL

Regenerative
Resistor Unit

ualvewic

FAN

Thermat
r—- protector
1

e

1Ry {Alarm lamp}

Main circuil power

TMC 150P =
1MCCB: Circuit breaker (for inverter type)
FiL: Noise filter

iMC: Contactor

1Ry: Relay

1PL: Lamp for display
1SUP:  Surge suppressor
1D: Flywheel diode

ofFf " 1Ry 1MC
Main circuitl —_— I

@ FG ALM | {n] OV
-5

ALM- L24V




2.3 Connection and Wiring

® Using 200 V, 37 kW

Three-phase 200 to 230 VAC + 1‘522" (50/80 Hz)

Fll Sl T
MCCB Y )
FIL
ualvislwic
Fogon SERVOPACK
arative | H
sezistor sebs DDDAS ,.D..By[‘l‘ AN
ni -0 \
E ........ 81 oV 'é E
i DWg-¢ i
oB2 ! i Thermal
H -9 : — protector
--------- g82  DBONp-¢ : I
[ 4 ly 1
u
v v :
w II’“P\_ 18
@ L
Licy F@
9 L3CH
i O
I} L1/R
{ - 9 L2/8
1l
" LT 1CN
(Alarm lamp) 31 +24V
1Ry ALM @ [ +<
o b (r—1 N
Main circuit power
ON
OFfF _L 1Ry 1MC DFG ALM | iD OV
—ﬂfﬂ-t: :]-° O_E:;j_ l -804
Main cireuit | 7=
power 1MC 1SUP =

1MCCB: Circuit breaker (for inverter type)

FIL: Noise filter
1MC: Contactor
1Ry: Relay

1PL: Lamp for display
1SUP:  Surge suppressor
1D Flywheel dicde
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2.3.2 Main Circuit Wiring and Power ON Sequence

B 400-V Power Supply

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

'I:;m;,n;l Name Description
LI/R, Mai .
L2/S AN POWErINPUL [ Three-phase 380 to 460 VAC™ ¢, , 50/60Hz
L3 /T, terminals -
U v,w :\:;t‘(i)rrwx‘:lonnecuon Used to connect motor
H + 0

LICH, Control power input Single phase 200 to 220 VAC Ts %+ 50Hz
L3Ch terminals Single phase 200 to 230 VAC * Vg, 60 Hz

@ %2 [ Ground terminal Connected to ground. (For power ground and motor ground).
+1, +2 DC reactor Used to protect against harmonics (factory setting: short-circuited)

connection terrninal

Regenerative
Bl, B2 Resistor Unit Used to connect the regenerative resistor.
connection terminal

Main circui v L .
~ aln circuit negative Normally, external connection is not required.

terminal
DU, DV, Dynamnf: Brake .Urut Used to connect the Dynamic Brake Unit.
DW connectton terminal

DBON, Dynamic Brake Unit | Used to connect the Dynamic Brake Unit to the DBON and DB24
DB24 connection terminal | terminals {when using 37-kW and 55-kW SERVOPACKs only),

The following diagrams show typical examples of wiring the main circuit for E-Series prod-
ucts:

220




2.3 Connection and Wiring

® Using 400V, 22 kW or 30 kW

Three-phase 380 to 460 VAC * [7% (50/60 Hz)
R| S| T
MCCB ) ) )

FIL
UAjviByw(C
Regan- SERVOPACK ;
oaive [SEORTIEAD| f o FAN
Resistor H
; o B1 DUg-
i DV ¢-¢
DW-é Thtirmtal
| protector
--------- ¢ B2 r 1
U
y !
W 168
ifg: Licr FO@
L3ch -
{1+ L1/R
] {szs
il =T 1CN
+24V
1R {Alarm famp) ALMe-2 TRy | T<
Main circuit power
off OV 1Ry MG DrFc AMfae 1D OuV
-5G
Main circuit —
power MC 15UP =
1MCCB: Circuit breaker (for inverter type)
FIL: Noise filter
1MC: Contactor
1Ry: Relay
T Power transformer (400 V/200 V)

1PL: Lamp for display
1SUP:.  Surge suppressor
10: Flywhee! diode
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2.3.2 Main Circuit Wiring and Power ON Sequence

® Using 400V, 37 kW to 55 kW

Three-phase 380 to 460 VAC * 1‘5?,;& (50/60 Hz)
RI S| T
MCCB ) ) )

FIL
LA BIWwC
Regen- SERVOPACK
Feaistor | SGDBODAD] DB Unit FAN
Unit DUg-0 H
........ © B1 oV 8- é :
) DWe-¢ i
P DBz ! i Thermal
: o
: H | protector
ERyR— DB 1
o B2 ! ?_ ________ 4y r 1
v Y. Im s
w oy e
iﬁjmcn FG
pL3CH
1MC 2N :
— | L1/R r
s L8
1 LT
(Alarm lamp) 1:(331"' +24v
Main circuit power @
ON
ofFf L 1Ry 1MC DFG AlMJ 32 1D OV
““"-‘“[: -5G
Main circuit —3-0
pawsr MC 150P =
1MCCB: Circuit breaker (for invetter type)
FIL: Noise filter
1MC: Contactor
1Ry: Relay
T Power transformer (400 V/200 V)
1PL: Lamp for display
1SUP:  Surge suppressor
1D: Flywheel diode
Note

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

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

The length for wiring is 3 m maximum for the reference input line, 20 m maximum for the
PG feedback line.

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

® Avoid frequently turning the power ON and OFF. Since the SERVOPACK has a capacitor
in the power supply, a high charging current flows (for 0.2 second) when the power is turned
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2.3 Connection and Wiring

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

2.3.3 Examples of Connecting I/0 Signal Terminals

SGDB SERVOPACKS can be connected to the host controllers listed below. Connect the SER-
VOPACK to the host controller by referring to documentation for the host controller, Typical
connection examples for the OMRON Position Control Unit and MITSUBISHI Positioning
Unit are provided below.

® PROGIC-8

® GL-Series B2833 Positioning Module

® (I.-Series B2813 Positioring Module

® OMRON C500-NC222-E and C500-NC112 Position Control Units
® MITSUBISHI AD72 and AD71 (B Type) Positioning Unit

B Connection to OMRON C500-NC222-E Position Control Unit

SERVOPACK for Speed/Torque Control
VAR

Speed/Torque SERVOPACK

11O power
supply

C500-NCzZ22-E | ;E* H;“:
{Made by OMRON) o 24

R i — X-gxis (Y-axis) 3
i ? {ON when

+24V positioning is
stopped)
[ON when
proximity is
detected)

* These signals are outputforapproximately two seconds when the poweris turned ON.
Takethisinto considerationwhendesigning a power ON sequence. Relay 1Ryis used
to stop main circuit power supply to SERVOPACK.

Note: The signals shown here are applicable only to OMRON C500-NC222-E Position
Control Unit and Yaskawa SGDB-(JOID SERVOPACK.
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2.3.3 Examples of Connecting I/0 Signal Terminals

B Connection to OMRON C500-NC112 Position Control Unit

SERVOPACK for Position Control
m SERVOPACK

Position SGDB-UUOD 2

le) L1CH
power
supply
. L1R
by it 3 - 128
CHO0-NG112 - Oiz¥

{Made by OMRON)

e I S T

! cwiime ZHI_Y L_@]
CCW limit ] Y 2B "! External
Emen | /5-0 0 — power
rgency stop +24V, + suppl
External interrupt | 55 o H P-OT = _J +2|‘:&y
g ) N-OT
f PCO
Local -2
Ready

5—e
Homa position _Z¥1] 44
1 TON whean pmxlmi[ﬂ
% M
+5v +5V h |
7. *3
Pulse output - PULSE

, CW .+ CCW 1 =

Dirgction output < 12 P SIGN
cw 15
——— .

Home position ;
proxirnity H. o

* 1. These signals are output for approximately two seconds when the power is turned ON. Take this into
considerationwhen designing a power ON sequence. Relay 1Ryisusedto stop maincircuit powersup-
ply to SERVOPACK.

* 2. Change the Cn-02 satting as follows:
BitNo.3=1
BitNo.4=0
BitNo.5=0

* 3. Manutactured by Yaskawa Controls Co., Ltd.

Note: The signals shown here are applicable only to OMRON C500-NGC 112 Pasition Control Unit and Yas-
kawa SGDB-[100D SERVOPACK.
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LN\

Speed/Torque

Bl Connection to MITSUBISHI AD72 Positioning Unit

SERVOPACK for Speed/Torque Control

SERVOPACK
é SGOB-LLILID
L1CH [rr—
WO power suppl Lack u $_ I
P 24V T A ‘
L+ LR v
b24y L= » G2V L8 W 8 l
ADT2 2 LT + i i
(Mage by MiTSUBISHY) __ [CONT ] - i 0
1 (ON when
2 e positioning H ) '
STOP —-0 O~ is siopped) v @
DOG - O O—-ag (ON when Lo
Tl ] it ' ISON e -
SERVO is detectad) — 47 247
. b “f =
SVON ‘?..q 2 o Y p.OT P
H %3 Ry N =4
READY -4 _& N-OT !"
4 5 82 ! ALM & 2= 024V
Speed 5 20 e VREF
reference 8 Pl 8(10) Jy o5~ (T-RER
L '
' {[Exee ]
‘ r\} 35 PBO
PULSE A 5 vpl 6 '
q 7 9 T 2 fPBO
PULSE B i L PAO
8 T i 3 o pao i
W ¥ T
PULSEC [, 10 H i 1% X% peo
'; : B4 : z:) mco
ov s & 56 [

~
i
£
|
|
L

* 1. These signais are cutput 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,

Nete: The signals shown here are applicable only to MITSUBISHI AD72 Positioning Unit and Yaskawa
SGDB-(1JOD SERVOPACK.
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2.3.3 Examples of Connecting I/O Signal Terminals

W Connection to MITSUBISHI AD71 (B Type) Positioning Unit

SERVOPACK for Position Control

J--'Lﬂ- SERVOPACK

o —

Position SGDB-O000ID E —
L1C#r U

v A ]
L3cA .B ,
LR W g <
/O power supply L5 + !
LT D
L+ ;1-: :8*' l
AD71 (B typa) [H12vLs i :
{Made by MITSUBISHI) _’
i X axis (¥ axis) 1 -

! J saA)

READY 44]]] B08) | 1BY I on when prox
| s P eABA) olo_*' imity is detecte.c.i) 5-0N m
=°—‘ {ON when position- P-OT +24V

it
oo _FHI1L 8868 | =3 | ingissopes | |
y

ng trxovaze2ion]| NOT £ ' I
PG 9B{108)

Extemal
powar
' supply
11A{13A) +24V
{ START \'-‘(I% 1B{13B)
I 17B(208) |
' 15A(18A)
PULSE o 158(188)
| 18A{19A)
SIGN [ 1688(108)
12A(144) 14 ={
CLEAR z.qumm
. E R

* 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 AD71 (B Type} Positioning Unitand Yas-
kawa SGDB-0JOC1D SERVOPACK.
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2.4 Conducting a Test Run

2.4 Conducting a Test Run

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

2.4.1 Test Run in Two Steps

Conduct the test run when wiring is complete.

Generally, conducting a test run for servo drives can be difficult. However, by following the

two steps described below, the test run can be performed safely and correctly.

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

and belts disconnected). Do 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 de-
scribed on the next page.
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2.4.1 Test Run in Two Steps

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

Operatethemo-  Conduct a test run with the motor shaft disconnected
tor with a Digital  from the machine. For wiring details, refer to 2.3, 7
Operator. Connacting to Paripheral Devices.

Purpose: e« Tocheck power supply circuit wiring
* To check motor wiring
« To check I/0 signal {1CN}) wiring

Outline:  « Tum the power ON
= Operate the motor with adigital oper-

ator
Do not connect .
to a machine. * Check /O signals (1CN)
\ » Conduct a test run using 1/O signals )
( Step 2: Conducting a test run with the motor and \
machineconnected ................................. Adjust SERVOPACK according to ma-
chine characteristics.

Connect to the maching and conduct a test run.

Purpose: e To perform autotuning to adjust the mo-
Speed adjustmert by foraccording to machine characteristics

autotuning + Tomatchthe speed anddirection of rota-
tion with the machine specifications

| | « To check the final control mode

_"Iﬂﬂﬂ]:i_]::’

Connect to the machine.

SGDB

Outline; * Perform autotuning
+ Adjust parameter settings
» Record parameter setlings )

End of test run

For servomotors 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.

If the motor fails to rotate properly during a servo drive test run, the cause most frequently lies
with 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 Supplementary Informa-
tion on Test Run before starting a test run.

Oparate the motor with a
Digital Operator.

F3

(et}

-

Do not connect
to the machine.

1. Secure the servomotor, Secure servomotor fo mounting holes.
Secure the servomotor to mounting holes to pre- Do not connect
vent it from moving during operation. Alierna- ;Z‘;g‘:’;ﬁ;?tme
tively, install the servomotor on the machine and (no-load status).

disconnect couplings and belts.

2. Disconnect connector 1CN, then check the mo-
tor wiring in the power supply circuit.
I/0 signals (1CN) are not to be used so leave con-
nector 1CN disconnected.

EE Disconnect
connector 1CN
3. Turn the power ON., Normal display
Tum the SERVOPACK power ON. I the SER- (=] [Plol) T nlole)
VOPACK is turned ON normally, the LED on the Alternately displayed
Digital Operator lights up as shown in the figure, )
Power is l:lOl supplied to the servomotor because Examp-le of alarm disptay Refer to Appen-
the servo is OFF E’ 4 IHIF 3) dix E List of
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 incorrect. In
this case, turn the power OFF, then correct the
problem.

2-29



BASIC USES OF Z-SERIES PRODUCTS

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

4,

Operate using the Digital Operator

Operate the motor with the Digital Operator.
Check that the motor runs normally.

Refer to Section 4.2.2 Operation Using the Digi-
tal Operator.

Connect signal lines.

Connect connector 1CN as follows:
a) Turn the power OFF.

b) Connect connector 1CN.

¢) Turn the power ON again,

Check input signals.

Check the input signal wiring in monitor mode.
For the checking method, refer to Section 4.1.7
Operation in Monitor Mode.

¢ Checking method
Turn each connected signal line ON and OFF
to check that the monitor bit display changes
accordingly.

Operation by Digital Operator

i an alarm occurs, the power supply
circuit, motor wiring, or encoder
wiring is incorrect.

Connect connec-
[E tor 1CN.

Internal status bit display

The memory switch can be used
to eliminate the need for
extemnal short-circuits in wiring
(see pages 3 -7 and 3 -73).

input Signal ON/OFF Monitor Bit Display
High level or open OFF Not lit
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.)

A memory switch can be used to eliminate the need for external short-circuit wiring (see

pages 3 -4 and 3 -64).

P-OT | 1CN-42 | Motor can rotate in forward direction when this input signal is at 0 V.

N-OT | 1CN-43 | Motor can reverse when this input signal is at 0 V.

S-ON 1 1CN-40 | Servo is turned ON when this input signal is at 0 V. However, leave the servo

in OFF status.




2.4 Conducting a Test Run

7. Turn servo (motor) ON. SERVOPACK  geromotor
Turn the servo ON as follows: S-ON
. o | (1CN-40) _( )
a) Check that no reference has been input. l—a
For speed/torque control: ov
V-REF (1CN-5) and T-REF (1ICN-9) are at ¢ V. Turn the servo ON

For position control;
PULS (1CN-7) and SIGN (1CN-11) are fixed.

O [INFo | The parameter Cn-2B is used to set contro! modes (refer to Section 3.2 Setting Parameters According to Host
Controller).

b) Turn the servo ON signal ON. Display when servo is turned ON

Set /S-ON (1CN-40) to 0 V. If normal, the -l |- I'—' I""]
motor starts and the Digital Operator dis- -
plays the data as shown in the figure. If an

alarm display appears, take appropriate ac-

tion as described in Appendix E List of Alarm

Displays.

8. Operate by reference input.

The operating procedure varies according to the setting of parameter “Control mode selec-
tion (Cn-2B).”

SERVOPACK for Speed/Torque

2\ This section describes the standard speed control setting. SERVOPACK
Servomotor
Speed/Torque vREF
1. Gradually increase the speed reference input (V- (1CN-5) “O
REF, ICN-5) voltage. The motor will rotate.
3G | (1CN-6)

Servomotor rotates at a speed
proportional to the reference voltags.

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 voliage
reference should be input once to ensure correct operation.

2. Check the following items in monitor mode (see page 4 -14):
a) Has a reference speed been input?
b)Is the rotation speed the same value as the setting one?
¢) Does the reference speed match the actual motor speed?

d)Does the motor stop when no reference is input?

Un-00 | Actual motor speed

Un-01 | Reference speed

3. If the motor rotates at an extremely slow speed when 0 V is specified as the reference volt-
age. correct the reference offset value as described in Section 4.2.4 Reference Offset Auto-
matic Adjustment.
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b - .
2.4.2 Step 1: Conducting a Test Run for Motor without Load

JUL

Position

4. To change motor speed or the direction of rotation, reset the parameters shown below.

Cn-03 Speed reference gain (see page 3 -16)

Cn-02 bit 0 Reverse rotation mode (see page 3 -5)

SERVOPACK for Position Control

1.

Set parameter Cn-02 so that the reference pulse form matches the host controller output
form. (See page 4 -9 for details on how to set parameters.)

Selecting reference pulse form (See page 3 -18)

Bit 3
Cn-02 Bit 4
Bit 5
2. Input slow speed pulses from the‘ host control- cH:lfttroller SERVOPACK
ler and execute low-speed operation. Servomotor
Reter- PULS | (1cne7)
3. Check the following items in monitor mode | &Nc8 PULS | (1CN-8) —O
PU|_SIg . SIGN_ | (iCN-11)
(see page 4 -14): JSIGN | (1CN-12)
a) Has a reference pulse been input?
b) s the motor speed as designed?
¢) Does the reference speed match the actual motor speed?
d) Does the motor stop when no reference is input?
Un-00 | Actual motor speed
Un-07 |Reference pulse speed display
Un-08 | Position error
4. To change motor speed or the direction of rotation, reset the parameters shown below,

Cn-24,Cn-25 Eiectronic gear ratio (see page 3 -30)

Cn-02 bit 0 Reverse rotation mode (see page 3 -5)

If an alarm occurs or the motor fails to rotate during the above operation, connector ICN
wiring is incorrect or the parameter settings do not match the host controller specifications.
In this case, check the wiring and review the parameter settings, then repeat step 1.

Refer to Appendix D List of Parameters and Appendix E List of Alarm Displays.

This is all that is required to complete step 1 (conducting a test run for motor without load).
Whenever possible, perform tuning associated with the host controller and other necessary
adjustments in step 1 (before installing the motor on the machine).




2.4 Conducting a Test Run

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

IMPORTANT

Machine

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

Conduct a test run according to the procedure described below.

Purposes: 1) Autotuning
2} Speed adjustment

t“+——>

sGDB

SERVOPACK| Servomoto } :’

Connect to the machine.

Before proceeding to step 2, repeat step | (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. There-
fore, all items including parameters setting and wiring should be tested as conclusively as possible before step
1 is complete.

1. Check that power is OFE
Turn the SERVOPACK power OFF.

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

3. Perform autotuning.
Tune the SERVOPACK according to the machine characteristics. Refer to Section 4.2.3
Autotuning.

4. Operate by reference input.
As in step 1 (conducting a test run for motor without load), perform (8) Operate by refer-
ence input on page 2 -31. Perform tuning associated with the host controller.

5. Set parameters and record the settings.
Set parameters as necessary. Record all the parameter settings for maintenance purposes,

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

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

2.4.4 Supplementary Information on Test Run

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

¢ When using a servomotor with a brake

* When performing position control from the host controller

B When Using a Servomotor with Brake

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

SERVOPACK uses the brake interlock output (BK) signal to control holding brake opera-
tion for a servomotor with brake.

» Verlical axis + Axis to which external force is applied

’— omotor

Holding brake External force

:> Servomot
Prevents the _A%m_ﬂ_

motor from
rotating due to

gravity

Olm. 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 Section 3.4.4 Using Holding Brake.

Powaer supply:

Single-phase  gERVOPACK
100/200 V

Magnetic contactor

Brake power supply

Servomotor with brake
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2.4 Conducting a Test Run

IMPORTANT

M When Performing the Position Control from the Host Controller

Check motor operation first and then conduct a test run as described in the table below.

Speed sapB-COOD
reference
Host P F ~@
controller
T ) Test run for
maotor without
Position Speed load
control control

Check the motor operation with the motor disconnected from the machine. If the host controller does not per-
form position control correctly, the motor may run out of control.

Reference from ]
Host Controller Check tems Check Method Review Items
Check the motor
speed as follows:
+ Use the speed
monitor (Un-00) of
the digital operator.
Jogging * Run the motor at Check whether the
(constant-speed Motor speed low speed. For ex- | speed reference gain

reference input from
host controller)

ample, input a
speed reference of
60 r/min and check
that the motor
makes one revolu-
tion per one se-
cond,

value (parameter
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
(parameter 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 Parameters Required and Input Signals

2.4.5 Minimum Parameters Required and Input Signais

This section describes the minimum parameters that must be set to conduct a test run.

For details on how to set each parameter, refer to Section 4.1.6 Operation in Parameter Setting
Mode.

® Basic parameters (common to speed, torque, position control)

Cn-11 Number of encoder pulses

Cn-01, bit E Encoder selection

Cn-2A Motor selection (check only in substance),
Cn-2C PG power supply voltage change

® For speed/torque control

Cn-03 | Speed reference gain (sec page 3 -16)

Cn-0A | Dividing ratio setting

® For position control

Cn-02 bits 3,4 and 5 Reference pulse form selection (see page 3 -18)
Cn-24 Electronic gear ratio (numerator) (see page 3 -30)
Cn-25 Electronic gear ratio (denominator) (see page 3 -30)

When these parameters (except for Cn-03) are changed, always turn the power OFF,
then back ON. This makes the new setting valid.

If the 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 parameter:

LCn-OZ {bit O) l Reverse rotation mode (see page 3 -5)

After changing the Cn-02 setting, always tum the power OFF, then ON, to make the new
setting valid. :

The following table lists the minimum input signals required to conduct a test run. For details
of each input signal, refer to the relevant page.

Pin

Signal Name Number

Function

Switching between motor ON and OFF status. The
/S-ON {servo ON) 1CN-40 memory switch can be used to eliminate the need for
external short-circuit wiring (see page 3 -7).

(forward
P-OT rotation 1CN-42 L
prohibited) Overtravel limit switch
The memory switch can be used to eliminate the need
{reverse for external short-circuit wiring {see page 3 -7).
N-OT rotation ICN-43
prohibited)
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This chapter is prepared for readers who wish to learn more about the ap-
plications of Z-series products after fully understanding Chapter 2 Basic
Uses of L-series Products. It explains how to set parameters for each pur-
pose and how to use each function. Read the applicable sections according
to your requirements.

3.1 Setting the Parameters According to Machine

Characteristics ....................... 3-5
3.1.1 Changing the Direction of Motor Rotation ....... 3-5
3.1.2 Setting the Overtravel Limit Function ........... 3-6
3.1.3 RestrictingTorque ........................... 3-9
3.2 Setting Parameters According to Host
Controller ............................ 3-13
3.2.1 Inputting the Speed Reference ................ 3-13
3.2.2 Inputting the Position Reference ............... 3-17
3.2.3 Using EncoderOutputs .. .................... 3-22
3.2.4 UsingContact /O Signals .................... 3-26
3.2.5 Using the Electronic Gear .................... 3-28
3.26 Using Torque Control ........................ 3-32
3.2.7 Using the Torque Feed-forward Function ....... 3-37

3.2.8 Using Torque Restriction by Analog Voltage
Reference ..........................iat, 3-39
3.2.9 Using the Reference Pulse Inhibit Function

(INHIBIT) ... 3-40
3.2.10 Using the Reference Fulse input Filter Selection

Function ......... oo 3-41
3.2.11 Using the AnalogMonitor . ................... 3-42
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3.3 Setting Up the £ SERVOPACK .......... 3-44

3.3.1 Setting Parameters .......................... 3-44

3.3.2 Seftingthe dJogSpeed ....................... 3-45

3.3.3 Setling the Number of Encoder Pulses ......... 3-46

3.3.4 SettingtheMotorModel ...................... 3-47

3.3.5 Adjusting the Encoder Supply Voltage .......... 3-48

3.4 Settingthe StopMode .................. 3-49

3.4.1 Adjustingthe Offset . ......................... 3-49

3.4.2 Using the Dynamic Brake (DB) ................ 3-50

3.4.3 Usingthe Zero-Clamp ....................... 3-5

3.4.4 Usingthe HoldingBrake ..................... 3-52

3.5 Running the Motor Smoothly ............ 3-56

3.5.1 Using the Soft Start Function ................. 3-56

3.5.2 Using the Smoothing Function ................ 3-57

3.5.3 Adjustingthe Gain ........................... 3-57

3.5.4 Adjustingthe Offset .......................... 3-58

3.5.5 Setting the Torque Reference Filter Time Constant 3-58

3.6 Minimizing Positioning Time ............. 3-60

3.6.1 Using the Autotuning Function ................ 3-60

3.6.2 Settingthe Servo Gain ....................... 3-60

3.6.3 Using Feed-forward Control .................. 3-62

3.6.4 Using Propartional Control .................... 3-62

3.6.5 Settingthe SpeedBias ....................... 3-63

3.6.6 UsingtheMode Switch ....................... 3-63

3.7 Forming a Protective Sequence ......... 3-69
3.7.1 Using the Servo Alarm Output and Alarm Code

Output ... 3-69

3.7.2 Using the Servo ON Input Signal .............. 3-72

3.7.3 Using the Positioning Compiete Signal ......... 3-73

3.7.4 Using the Speed Coincidence Output Signal . ... 3-75

3.7.5 Using the Running Output Signal .............. 3-77

3.7.6 Using the OL Warming and Alarm Qutput Signals 3-79

3.7.7 Using the Servo Ready Output Signal .......... 3-80

3.7.8 Handlingof PowerLoss ...................... 3-81
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3.8.2 Wiring for Noise Control ...................... 3-83
3.8.3 Using More Than One Servo Drive ............ 3-87
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H

Before Reading this Chapter

This chapter describes how to use each 1CN connector /O signal for the SGDB SERVOPACK
and how to set the corresponding parameter.

® For alist of /O signals of 1CN connector, refer to Appendix C List of /O Signals.

® For terminal arrangement for /O signals of 1CN connector, refer to Section 3.8.6 Connec-
tor Terminal Layouts.

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

Parameters are divided into the following two types.

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

Cn-01 and Cn-02

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

® For details on how to set parameters, refer to Section 4. 1.6 Operation in Parameter Setting
Mode.
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3.1 Setting the Parameters According to Machine

Characteristics

This section describes how to set parameters according to the dimensions and performance of the

machine to be vsed.

3.1.1 Changing the Direction of Motor Rotation

This SERVYOPACK 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.

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

iterns being changed. The direction (+/~) of axial motion is reversed.

Standard Setting

Reverse Rotation Mode

Encoder output
@ cow from SERVOPACK
|

Forward Run Reference

Encoder output
8‘" from SERVOPACK

[
PAQ (Prass A) PAO (Phaso A)
- Jun Juan
At iptaipigh 0t nnn
PBO (Phase B) PBO (Phase 8)
Encoder ouiput Encoder output
cow from SERVOPACK % cow from SERVOPACK
Reverse Run Reference n PAC(Phase &) — £ (Phase A)
Junnne UL
R ohekedede 1 nnn
PAO (Phase B) PBO (Phasa B}

B Setting the Reverse Rotation Mode

Reverse rotation mode can be set in either of the following two ways. Normally, method

1 1s casier 10 use.
® Method 1: Setting the Memory Switch

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

Cn-02 Bit 0 Rotation Direction Factory
Selection Setting: ¢

For Speed/Torque Control and
Position Control

Set the direction of rotation.

Setting Meaning ANEEE
Forward rotation is defined as (Standard
0 counterclockwise rotation when ting) "
viewed from the drive end. setting ( zl: PR '-ﬂ
Forward rotation is defined as (Reverse L AR
1 clockwise rotation when viewed rotation
from the drive end. mode)
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3.1.2 Setting the Overtravel Limit Function

® Method 2: Shorting the Wiring in the 2CN Connector

SGML]
Reverse rotation mode can be set for the SGDB SERVOPACK sarvomotor

2CN connector for the encoder. This
method is used to standardize parameter
settings without using the memory switch,

(PGOV) 20N-1 §

In this case, reverse rotation P ——
mode is set regardless of the b 1
memory switch setting. (DIR} 2CN-7 ¢

Short 2CN-1 and
2CN-7 in the 2CN
connector.

SGDB SERVOPACK  2CN

IMPORTANT Be sure to short 2CN-1 and 2CN-7 in the 2CN connector. Do not wire this connection externally.

3.1.2 Setting the Overtravel Limit Function

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

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

Forward Rotation Prohibited For Speed/Torque
— Input P-OT 1CN-42 [kl Control and Position
Control
Reverse Rotation Prohibited For Speed/Torque
— In put N-OT 1CN-43 (Reverse Overtravel) Control and Position
Control
Input terminals for overtravel limit switch. Reverse Forward

rotation side Eg rotation side
For linear motion, connect a limit switch to pre-

vent damage to the machine, ?eGr\l.\ranotor SGDB
Limit switch | sSEpvOPACK
=20 oN42
N-OT
1CN-43
P-OT ON: ICN-42is | Forward rotation allowed. Normal operation status.

at fow level.

OFF: ICN-42is | Forward rotation prohibited (reverse rotation aliowed).
at high level.
N-OT ON: ICN-43is | Reverse rotation allowed. Normal operation status.
at low level.

OFF: 1CN-43 is | Reverse rotation prohibited (forward rotation allowed).
at high level,




3.1 Sefting the Parameters According to Machine Characteristics

Use the following parameters (memory switch) to specify whether input signals for over-
travel are to be used.

Cn-01 Bit 2 Use of P-OT Input Signal Factlory For.S_peede‘orque Control and
Setting: O Position Control
Cn-01 Bit 3 Use of N-OT Input Signal Fact_ory For_Speed/’l‘orque Control and
Setting: 0 Position Contro!
Specifics whether the P-OT input signal for pro- SGDB SERVOPACK
hibiting forward rotation at overtravel (1CN-42) 1sz
is to be used and whether the N-QT input signal (P-OT)
for prohibiting reverse rotation at overtravel l: '(4N3_ on
(1CN-43) is to be used. ov

The short-circuit wiring shown in the

Specifies “1” when external short-circuit wiring figure can be omitted when P-OT and

is to be omitted. N-OT are not used.
Bit | Setting Meaning
0 Uses the P-OT input signal for prohibiting forward rotation. (Forward rotation
o0l is allowed when 1CN-42 is at 0 V.}
bi[t‘-z Does not use the P-OT input signal for prohibiting forward rotation. (Forward
1 rotation is always allowed. This has the same effect as shorting 1CN-42 to
0Vv)

Uses the N-OT input signal for prohibiting reverse rotation. (Reverse rotation
0 is prohibited when 1CN-43 is open. Reverse rotation is allowed when 1CN-43
Cn-0l isat0Vv)

bit 3 Does not use the N-OT input signal for prohibiting reverse rotation. (Reverse
1 rotation is always allowed. This has the same effect as shorting }CN-43 o
0V)

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

Cn-01 Bit 8 How to Stop Motor at Fact_ory Invalid for Torque Control
Overtravel Setting: 0
Operation to be Performed | Factory Invalid for Torque Control
Cn-01 Bit9 | when Motor Stops after Setting: O
Overtravel

+ Inputs signal for prohibiting forward rotation ~ Overtravel
(P-OT, 1CN-42)

¢ Inputs signal for prohibiting reverse rotation
(N-OT, ICN-43)

Specify how to stop the motor when either of the
above signals is tnput.

Stop mode After stop

Stop by
Y dynamic brake

Releasing
dynamic brake

Setting Meaning
Stop the motor in the same way as when the servo is tumed OFF.

0 The motor is stopped by dynamic brake or coasts to a stop. Either of these

E’t"gl stop modes is selected by setting bit 6 of Cn-01.
i

Stop the motor by decelerating it with the preset torque.

Preset value: Cn-06 (EMGTRQ) emergency stop torque
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e ———em—
3.1.2 Setling the Ovartravel Limit Function

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

Setting Meaning
Cno01 0 Tums the servo OFF when the motor stops in deceleration stop mode.
bit 9 I Causes the motor to enter zero-clamp status after it stops in deceleration stop
mode,

In torque control mode, the motor stops in the same way as when the servo is turned OFF,
regardless of the bit 8 setting.

EMGTRQ Unit: | Setting Factory Valid when Cn-01 bit
Emergency Stop % Range: 0to | Setting; 8=1
Cn-06 > .
Torque Maximum Maximum
Torque Torque

Specifies the stop torque to be applied at overtra- Input signal for Mamory

R, switch
vel when the input signal for prohibiting forward ~ frometng {Cn07)
or reverse rotation is to be used. POTOCNA42) ) Siop toraue
| . Aol
Specifies a torque value in terms of a percentage L dymamic brake
of the rated torque. H Coastingtoa |
Input signai for | stop i
prohibiting reverse e e
rotation
N-OT (1CN-43)
~ How to Stop Motor at Servo Factory
Cr-018it6 | opp Setting: 0
Cn-01 Bit 7 Operation to Be Performed when | Factory Invalid for 2.0 kW or
Motor Stops after Servo OFF Setting: 1 more
The SERVOPACK enters servo OFF status  Servo OFF After stop
: Fioieas
when Stopmode
. . _ - M st -
. Serwzi O]:Fmput signal (/S-ON, 1CN-40) is anH 7 _
ir
turned OFF:

H Coasting t
e Servo alarm arises.
* Power is turned OFF. Dynarmic brake is a function that
. electrically applies brakes by using a
Specify how to stop the motor when one of the resistor to consume motor rotation
above events occurs during operation. energy.
Setting Meaning
0 Stops the moter by dynamic brake.
E':(?] | Causes the motor to coast to a stop.
1

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.
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Note: For SERVOPACKS of 2.0 kW or more, bit 7 of Cn-01 can be set to 0 only.
3.1.3 Restricting Torque

The SERVOPACK can provide the following torque control:

* Torque restriction 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

¢ Torque control —— 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.

Bl How to Set Level 1: Internal Torque Limit

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

TLMTF Setting Factory For Speed/Torque
Cn-08 | Forward Rotation Unit: | Range: Oto | Setting: Control and Position

Torque Limit % BOO 8OO Control

TLMTR Unit: | Setting Factory For Speed/Torque
Cn-09 | Reverse Rotation % Range: Oto | Setting: Control and Position

Torque Limit 800 800 Control

Sets the maximum torque values for for-
ward rotation and reverse rotation, respec-

tively. Output Signal for Torque Restriction
Sets these parameters when torque must be Function
s /CLT

restricted according to machine condition-

5.

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

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

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

Example of Use: Machine Protection

Torque limit
Motor speed

Torque

39

& Monitor mode (Un-06) bit 4

Parameter Setting:
(Cn-2D) = (O3, (301, 31200

Note that too small a torque limit
value will result in torque shortage
at acceleration or deceleration.
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3.1.3 Restricting Torque

» Using the /CLT Signal

This section describes how 10 use contact output signal /CLT as a torque limit output sig-

nal.

SGDB SERVOPACK, oy
T4V
Photocoupler Qutput 1eN-1 L o7,

Per output: [_T' L mbAn ey {

Maximum operation (™ _i’ ‘T ien

voltage: 30 VDC ton (3 = -

Maximum output

current: 50 mA DC

Torque Limit Output For Speed/Torque
Output - /CLT 1CN-*1 Control and Position
Control

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

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

Motor output torque is being restricted,
{Internal torque reference is greater than the
preset value,)

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

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

Preset Value: Cn-08 (TLMTEF)

Cn-09 (TLMTR)

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

Cn-2D Qutput Signal Selection

Factory
Setting: 210

For Speed/Torque Control and
Position Control

Specifies the terminal to which /CLT is to be output.

Setting Output terminals (1CN-) ALLLLER EVN

1 *2 Tona | Jospiace=3 [ (1CN-27, 28)

Is place = 3 25 26 detsction espae=3 ion2e, s0)
10s place = 3 27 28
100s place = 3 29 30
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B How to Set Level 2: External Torque Limit

First, use a contact input signal to make the SGDB SERVOPACK
torque (current) limit value set in the parameter ,
valid. Torque limit can be set separatety for for- Forward :‘:,';h;”fm
. rofation e

ward and reverse rotation. Spesd |7, .

. . . P-CL | .. u*& “Torque
To use this function, always set bit 2 of memory

1CN-45 2 [wn

switch Cn-02 to O (standard setting). The contact torque timit] =1
input speed control function cannot be used. Speed | .:;

Without

{orqua limit § —
Revarse B
rotalion Speed [ ;.. ..

IN-CL | __ ,&

- With
1CN-46 T— terque limit =<k
Speed {0

Forq

=

&

ON: ICN-45is at | Torque restriction applies during forward rotation. | Limit value:
PCL low level. Cn-18

OFF; 1CN-45 is at | Torque restriction does not apply during forward

high level. rotation.

ON: ICN-46is at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low level, Cn-19

OFF: 1CN-46 is at | Torque restriction does not apply during reverse /

high level. rotation.

Output Signal for Torque Restriction Function

This torque restriction function * /CLT

o_u;[l)uts the signal shown on the | , geaius indication mode bit data
right.
& * Monitor mode Un-035 bit 4

Parameter Setting:
Cn-2D = 113, (I3[, 3000

Examples of Use:
* Forced stopping
* Holding workpiece by robot

CLMIF Unit: | Setting Factory For Speed/Torque
Cn-18 | Forward External % Range: O to | Setting: Control and Position

Torque Limit 800 100 Control

CLMIR Unit: | Setting Factory For Speed/Yorque
Cn-19 | Reverse External % Range: O to | Setting: Control and Position

Torque Limit 800 100 Control

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

This function is valid when Cn-2B issett0 0, 1, 2, 7, 8, 9, 10, 11,

When /P-CL (1CN-45) is input Applies torque restriction as specified in Cn-18

When /N-CL (1CN-46} is input Applies torque restriction as specified in Cn-19

For torque restriction by analeg voltage reference, refer to Section 3.2.8 Using Torque Re-
striction by Analog Voltage Reference.
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3.1.3 Restricting Torque

¢ Using the /P-CL and /N-CL Signals
This section describes how to use input signals /P-CL and /N-CL as torque limit input

signals.
/O power supply SGDB SERVOPACK
+24V
_L «24VIN |1CN-47_a7ka Photocoupler

Host controllar F
5mA

— oy |1CN-45 H
rl—.

— 1GN-46 ?.E‘I’Vif
il Mgl a7

Forward External Torque Limit | For Speed/Torque
> input /P-CL 1CN-45 g Control and Position

Control

Reverse External Torque Limit For Speed/Torque

-+ Input /N-CL 1CN-46 Rty Control and Position
Control

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

nal torque (current) limit input. Function
s /CLT
This function is useful in forced stopping. * Status indication mode bit data

+ Monitor mode Un-06 bit 4

* Parameter Setting:
Cn-2D = (O3, (3303, 3003

ON: ICN-45is at | Torque restriction applies during forward rotation. | Limit value:
P.CL low level, Cn-18

OFF: 1CN-45 is at | Torque restriction does not apply during forward /

high level, rotation. Normal operation status.

ON: ICN-46 isat | Torque restriction applies during reverse rotation. | Limit value:
N-CL low level. Cn-19

OFF: 1CN-46 is at | Torque restriction does not apply during reverse /

high level. rotation. Normal operation status.

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

cmb This function is changed 1o another function depending on the setting of bit 2 of memory switch Cn-2B (see
—_— below).

To use /P-CL and /N-CL as torque limit input signals, set the following constant.

Control Mode Selection Factory For Speed/Torque Control and
Cn-2B - o
Setting: Position Control




3.2 Setting Parameters According to Host Controller

3.2 Setting Parameters According to Host Controlier

This section describes how to connect a Z-series Servo to a host controller and how to set parame-

ters.

3.2.1 Inputting the Speed Reference

Input a speed 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.
SGDB SERVOPACK

ICN9 B, Torque
Torque reference sG P licN-10 reference
input {analog voltage
input) V-REF 1CN-5 ’ Speed
Speed reference input sa IP 1CN-6 reference
(analog voltage input)

v

{P: Represents twisted-pair cables

~. Input V-REF 1CN-5 Speed Reference [nput g(::i )‘(Speed Control
. . Signal Ground for Speed For Speed Control
Input SG 1CN-6 Reference Input Only

Use these signals when speed control (analog
reference) mode is selected (Cn-2B is set to 0, 4, Dorerenes a0
7,9, or 10). el
) . 45 .10 5 o
For ordinary speed control, always wire the V- Standard Ao 5 10 15

REF and SG terminals. satting

Motor speed is controlled in proportion to the in-

-1500 Input voltage (V)

| —4500 Set the slepe in

put voltage between V-REF and SG. Cn-03 (VREFGN).

¢ Standard Example:
Cn-03 = 500: This setting means that 6 V is 3000 r/min
Examples;
+6 V input — 3000 r/min in forward direction
+1 V input — 500 r/min in forward direction
-3 V input — 1500 t/min in reverse direction

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

» Example of Input Circuit ?ggsomc'(
(See the figure on the right) 4700 1/2 W or mara
For noise control, always use twisted-pair cables. *'2¥ 2k P“"REF. 1CN-5
Recommended Variable Resistor for Speed 5gt 10N6

Setting:
Model 25HP-10B manufactured by Sakae
Tsushin Kogyo Co., Ltd.
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APPLICATIONS OF Z-SERIES PRODUCTS

3.2.1 Inputting the Speed Reference

When position control is performed by a host
controller 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,

The internal =12 V power supply can be

used.
+12V 1CN-23
-12V 1CN-24

Maximum output current: 30 mA
Voltage: 12 V12 v

Host controller

SERVOPACK

output

P sa

Speed
referance {

terminals

PAQ)

Feedback p
pulse input d
terminals )

PBO

v-REE| on.

1CN- ¢

TP _mady 1CN- 13
1CN- 34

1GH-
W—

1P: Represents twisted-pair cables

+12V

1CN-23

4700 1/2W or more

} tCN-5

 1CN-6




3.2 Setting Parameters According to Host Controller

Set constant Cn-2B to select one of the following control modes.

Cn-2B Contro] Mode Selection Factory For Speed/Torque Control and
Setting: 0 Position Control
Cn-2B
Setting Control Method
Speed Control Speed SGDB SERVOPACK
This is normal speed control. reterence
— VREF{ ions
* Speed reference is input from V-REF (I1CN-5).
* /P-CON (ICN-41) signal is used to switch be- | G~ o~ | 1041
0 tween P control and PI control.
ICN-41 is PI control
open
ICN-41 is at | P control
ov
Position/Torque Control ++ Speed Control Soond SGDB SERVOPACK
L
This control mode can be switched between reforence
position/torque control and speed control. —— VREF[1CN5
* Speed reference is input from V-REF (ICN-3), | Controt mathod !
. . changeover IP-CON TCN-41
+ /P-CON (1CN-41) is used to switch the control —
7.9 mode between position/torque control and
speed control.
ICN-41 is Position/Torque control
open
ICN-41is at | Speed control
oV
Zero-clamp Speed Control SGDB SERVOPACK
This speed control allows the zero-clamp referenca  V.AEF
function 1o be set when the motor stops. 1eN-5
* Speed reference is input from V-REF (1CN-3). Zorp-clamp /P-CON -
¢ /P-CON (1CN-41) signal is used to turn the 2 ,
- : ero-clamp is performed when the
10 zero-clamp function ON or OFF. following two conditions are met:
ICN-41 is Tums zero-clamp function
open OFF Condition 1: ;gr:lCON is turned
ICN-41 is at | Turns zero-clamp function ON | | gondition2:  Motor speed drops
oV below the preset
value.
Preset value: Cn-OF (ZCLVL)

¢ Zero-clamp funciion

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 function is turned ON, a position loop is

internally formed so that the stopping position is firmly “clamped.”




APPLICATIONS OF Z-SERIES PRODUCTS

3.2.1 Inputting the Speed Reference

¢ Using the /P-CON Signal:

For Speed Control
and Position Contro]

— Input /P-CON 1CN-41 Proportional Control, etc.

The function of input signal /P-CON changes with Cn-2B setting.

SGDB SERVOPACK

| switching betwesn P controt and Fl control

P-CON

&% o | zero-clamp prohibited mode

Switching batween INHIBIT anabled mode and INHIBIT
prohibited mede

Switching between zero-clamp enablsd mode and —l

| Switching the control mode

Changing the diraction of rotation ]

Cn-28

Cn-2B Setting Meaning of /P-CON Signal

Switching between proportional (P} contro! and

0.1 propottional/integral (PI) control
2 Not used
7,8,9 Switching the control mode
10 Switching between zero-clamp enabled and zero-clamp

prohibited modes

Switching between INHIBIT enabled and INHIBIT

1 prohibited modes

Adjust the speed reference gain using the following parameter.

VREFGN Speed Unit: Setting For Speed Control
Cn-03 | Reference Gain {r/min}V | Range: 10 Only
to 2000

Sets the voltage range for speed reference input Relerance

V-REF (1CN-5). Sets this parameter according speed (ffmin) Set this slope.
to the output form of the host controller or exter-

) Reference
nal circuit. voltage (V)

The factory setting is as follows:

Rated speed +1%/6 V
Motor Series Factory Setting
SGMB {1500 r/min) 250




3.2 Setting Parameters According to Host Controlier

3.2.2 Inputting the Position Reference

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 system to be

created.

To use position control, set the following constant,

Control Mode Factory setting: 1 For Speed / Torque Control and
Cn-2B : o
Selection Position Control
Pulse Input Reference

Inputs a move reference by pulse input,

Position reference can correspond to the

following three types of output form: ?jg?:;&
¢ Line driver oulput Reference
sign input
+ +12V Open coliector output
Error counter
» +5V Open collector output clear input

(22—
{2l

SGDB SERVOPACK

Photocoupler

CLA

o ¢f

1CN-1 iemen
1CN-14 ‘ :

IP: Represents twisted-pair cables

Connection Example 1: Line Driver Output

Line Driver Used: Host controller

S§N75174 manufactured by
Texas Instruments Inc., or

Line driver

SGDB SERVOPACK

PULS

1CN-7

Photocoupler

MC3487 or equivalent.

PULS

1CN-8 g

B

IP [SIGN

o |o
Z |Z
K o
hS

J

CLR

A

IP 8
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APPLICATIONS OF Z-SERIES PRODUCTS

3.2.2 Inputting the Position Refersnce

Connection Example 2: Open Collector Output

Sets the value of limiting re-
sistor R1 so that input current
i falls within the following

Host controller

range:

Input Current i: 7 to 15 mA

Examples:

® When Vecis 12V,

R1=1kQ

* When Vecis 5V,

R1=180Q

Voo
EH1

SGDB SERVOPACK

i
— PUS

1CN-7 1500 PRy,
L

P T oy
. /PULSLI1CN-8 e M

™ 5

CI

| SIGN | 1ON-1 .
P /SIGN ) 1CN-12 ; :I

R

CLB

ICN-15— ... .
1CN-14 | ‘ \

IP /CLR

Ak

$P: Represents twistad-pair cables

#[inFo >

The signal logic for open collector output is as follows.

When Trl is ON

Equivalent to high level input

When Trl is OFF

Equivalent to low level input

The power supply inside the
SERVOPACK can be used.

If this power supply is used,
it will not be isolated from 0
V in the SERVOPACK.

Host controller SGDB SERVOPACK
1 k4«1
PLI H%I ’Pﬁo\:oooupiar
About 9mA 1500L Nigd
" — s l1CNs H b
e G
1.5Vorless
when ON
—n 1P
- L

B Selecting the Reference Pulse Form

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

— Input PULS
Input /PULS

_+Input SIGN
— Input /SIGN

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

1CN-7

Reference Pulse Input

For Position Control Only

1CN-8

Reference Pulse Input

For Position Control Only

'1CNqi

Reference Sign Input

For Position Control Only

1CN-12

Reference Sign Input

For Position Control Onty

Cn-02 Bit 3 Reference Pulse Form Selection Fact_or)t For Position Control Only
Setting: 0

cn-02 Bit4 | Reference Pulse Form Selection IS-Tact.ory' For Position Control Only
etting: 0

Cn-02 Bit 5 Reference Pulse Form Selection giﬁ:ﬁg o For Position Control Only




3.2 Setting Parameters According to Host Controller

Sets the form of a reference pulse that is exter- e ler  Posilion  SGDB
of
nally output to the SERVOPACK. pulse . PERVOPACK
. JUIN PULS
Sets the pulse form according to the host control- (1CN-7)
I . . (1ON-11)
er specifications. SIGN
Set also the input pulse logic in bit D of Cn-02.
Cn-02 Input Refer-
. e Pulse ence Motor Forward Run Ref- | Motor Reverse Run Ref-
. it { { L
BitD 5 4' 31 Multiplier :g::: erence erence
Sign + PULS LN PULS L AN
0 0 0 pu!se (1CN.7) {1CN-7)
train SIGN [T SIGN T L
{1CN-11) (1CK-11)
Two-
0 1 0 x1 phase
: o g .=
(Positive 0 1 rain wi PULS PULS
logic set- : x2 90° “g,?;;;’ el
. o
ting) phase (1CN-11) (1CN-11)
1 o o X4 differ-
€nce
cw PULS PULS
i B S L nn_
olo I g‘gi’?ﬁ {1CN-7} (1CN-7)
SIGN SIGN T L
pulse (10N-11)—JuuL— (1CN-17)
Sign +
PUS M ¥ | puss =1
ololo pulsc (1CN-7) (1CN-7)
train SIGN e SIGN
(*CN-11} (1CN-11 W
Two-
0 1 0 x1 phase
1 pulse 90" —He—5
(Nega- | | 1 5 trainwith | pus ) — PULS T M1
tive logic x g9Q° (‘;ig-: ) (1CN-7}
; Lrriru
setting) ghff;se {1CN-11) ol
1 lolo x4 rer
cnce
CViV PULS [ PULS T U
0o (1 pveterad N ) (1CN-7)
SIGN "
pulse (1CN-31) (1EN-11] H




APPLICATIONS OF Z-SERIES PRODUCTS

3.2.2 Inputting the Position Reference

Input Pulse Multiply Function:

B8
s Numbser of x4
When the reference form is two-phase pulse moormove 8
. . a . . pulses 4 %2
train with 90° phase difference, the input pulse »
multiply function can be used. o *!
The electronic gear function can also be used to rlé'f ;
. 1CN-7
convert input pulses. SIGN
{1CN-11]

Example of /O Signal Generation Timing

Servo ON | ON [
' Release ‘
! {1 = 30ms
Base block —:"?J'_“ W t 2= 6ms
: {(When parameter
. 1CN-11 —‘."J W Cn-12 is set to 0)
Slgn + pulse y 13 t3= 40 ms
frain yenr AR« JUUIL._

ML ML wseszms

PA ;
PG pulse [ M 172 20 us
PB £ .
15 7
S . 2T g —r—te
icom
R —ﬂ;on ON

Note: Theinterval fromthetime the servo ON signalis turned ON until araference pulse is input mustbe
at least 40 ms. Otherwise, the reference pulse may not be input.
The error counter clear (CLR) signal must be ON for atleast 20 ius. Otherwise, itbecomes invalid.
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3.2 Setting Parameters According to Host Controller

Allowable Voltage Level and Timing for Reference Pulse Input

Reference Pulse
Form

Electrical Specifications

Remarks

Sign + pulse train input

The signs for each

1112
(SIGN + PULS signal) SIGN =T jx] reference pulse are as
Maximum reference PULS —7= I J/-\J_\— f"lllo“"S:
frequency: 450 kpps ts] lre €b: High level
&: Low level
@ reference O reference :
t. 1220 1us r2tius
1. 1720 1 us
t4, ts, 18> 3us
90° diffe.rent two-phase v Phase A Parameter Cn-02 (bits 3,
pulse train Phase 8 4 and 5) is used to
(phase A + phase B) PLLS switch the input pulse
Maximum reference SIGN multiplier mode.
frequency
x | multiplier: @ ®
450 kpps ) ﬂi ! Prase B s 905
) Itiplier: Phase B is 905 ase B is
X & mintiphier; forward from phase B behind phase B
400 kpps 1. (25010 P& Lhuc
x 4 multiplier: T X 100 % 503
200 kpps
CCW pulse + CW pulse 1 CCW pulse
. T CW pulse
Maximum reference
frequency: 450 kpps PULS —,
SIGN s
¢p referenca & refarance
1, 12804ps T &llue
1> 3 F X 100 5 50%

M Clearing the Error Counter

The following describes how to clear the error counter.

— Input CLR 1CN-15

~» Input /CLLR 1CN-14

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:

GLR

¢ Sets the error counter inside the SERVOPACK to 0.

» Prohibits position loop control.

Use this signal to clear the error counter from the

host controller.

SGDB SERVOPACK

Clear

Position koo
arror 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.
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APPLICATIONS OF £-SERIES PRODUCTS

3.2.3 Using Encoder Qutputs

Cn-02 Bit A | EfTor _Counter Clear Signal Factpry
Selection Setting: 0

For Position Control Only

Selects the pulse form of error counter clear signal CLR (1CN-15),

Setting

Meaning

Clears the error counter when the CLR
signal is set at high level. Error pulses do
not accumulate while the signal remains at
high level.

CLR “H*

1EN-15 l Cloarad state

Clears the error counter only once when
the rising edge of the CLR signal rises.

CLR -
1CN-15 A

Cieared only once at this point

3.2.3 Using Encoder Outputs

Encoder output signals divided inside the SERVOPACK can be output externally. These sig-

nals can be used to form a position control loop in the host controller.

SGMO)
servomotor
encodsr

This output is
explained here.
Host
SGDB SERVOPACK ntroller
2CN
Frequen
dividing

circuit

¥ d
m # Divided (or dividing)

“Dividing” means converting an input pulse train from the encoder mounted on the motor according to the preset
pulse density and outputting the converted pulse. The unit is pulses per revolution.

322




3.2 Setting Parameters According to Host Controller

The output circuit is for line driver cutput. Connect each signal line according to the fol-
lowing circuit diagram.

SGDB SERVOPACK Host controller
. Line receiver
Phase A ‘R ichNasg PAO Q% R 2 3 ——»  Phase A
1ch3e | PAD IPE D 3
1CN-35 P
Phase B P80 —— B s S s  PhaseB
1CN-36 | /PBO I"; U 7
Phase C —R IR, PO : I il 0 ' o PhaseC
1ICN20| PCO ! :P: G y
o 7T e Choke
o mle coil
b o —— .5V
1 1 +
1CN-1 i m
T T T oV
J, 1CN-50 o Smoothing
ov ) capacitor

tP: Represents twistad-pair cables

Line receiver used: SN75175 manufactured by Texas
Instruments Inc. or MC3486 (or

equivalent}
R (termination resistor): 22010 470 Q2
C (decoupling capacitor): 0.1 pF
Bl 1O Signals
/O signals are described beiow.
Output —~» PAO 1CN-33 Encoder Output Phase-A | For Speed/Torque Control
e P o and Position Control
. _ Encoder Output For Speed/Torque Control
9}1tput /PA 0_ 1CN 34 i Phase-/A and Position Control
. . Encoder Output Phase-B | For Speed/Torque Control
0 UTPUt ' PBO 1CN-35 and Position Control
/PBO 1CN-36 Encoder Output Phase-/B | For Speed/Torgue Control
_ and Position Control
PCO 1CN-19 Encoder Output Phase-C | For Speed/Torgue Control
and Position Control
Encoder Output Phase-/C | For Speed/Torque Control

/PCO 1CN-20

Divided encoder signals are outpul.

and Position Control

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

Set a dividing ratio in the following parameter.

| Dividing ratio setting

[ Cn-0A PGRAT |

The dividing ratio setting is not relevant to the gear ratio setting (Cn-24, 25) for the elec-
tronic gear function of the SERVOPACK when used for position control.
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3.2.3 Using Encoder Outputs

Output Phase Form

Incremental Encoder

Forward rotation "H“ 80
Phase A | ' i ,

Phase B l I l
Phase C —L

e |

Absolute Encoder

Forward rotation -hHQ- %'
Phase A | l I I

Phase B I ] l | [
PhaseC | L

—e

Reverse rotation

Phase C

Reverse rotation

Phase B

Phase C

. , I - 50"
Phase A w
Phase B _,_L_’_L—r

Phase A

— Input SEN  1CN-4

-Ilnput SG = 1CN-2

PSO 1CN-48

Output

Output /PSO 1CN-49

- Input BAT 1CN-21

— Input BAT0 1CN-22

SEN Signal Input For Speed/Torque Control
Only

Signal Ground For Speed/Torque Control
Only

Encoder Output Phase-S | For Speed/Torque Control
and Position Contro]

Encoder Output Phase-/S | For Speed/Terque Control
and Position Controt

Battery (+) For Speed/Torgue Control
and Position Control

Battery (-) For Speed/Torque Control
and Position Control

Use these signals (SEN to BATO) for absolute encoders. For details, refer to Section 3.8.5

Using an Absolute Encoder.

Output — SG 1CN-1

Output - FG 1CN-50

Signal Ground For Speed/Torque Control
and Position Control

Frame Ground For Speed/Torgue Control
and Position Contro)

SG: Connect to 0 V on the host controller.
FG: Connect to the cable shielded wire.
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3.2 Setting Parameters According to Host Controller

@l Setting the Type of Encoder

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

. Encoder Type Selection Factory For Speed/Torque Contro! and
Cn-01 BRE . ot
Setting: 0 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)
encoder Setting
specifications
2 Incremental encoder:
8192 pulses per revolution 0
6 Incremental encoder;
4096 pulses per revolution
w Absolute encoder:
1024 pulses per revolution .
S Absolute encoder:
8192 pulses per revolution
W Setting the Pulse Dividing Ratio
Set the pulse dividing ratio in the following parameter.
PGRAT Unit: | Setting For Speed/Torque
Cn-0A | Dividing Ratio Setting | P/R | Range: 16 to Control and Position
32768 Control
Sets the number of output pulses for PG output . ‘3:8’“&3’»5’3‘:13?'5:
i . sa GDB SERVOPACK /PAC (1CN-34
signals (PAQ, /PAO, PBO and /PBQ). SO or s (<1 CN_SS)J
.. encader /PBO {1CN-36}
Pulses from motor encoder (PG) are divided by
. Phasg A Phasa A
the preset number of pulses before being output. m" Fraaency o 6 ot
8

The number of output pulses per revolution is set in this parameter. Set this value according
10 the reference unit of the machine or controller to be used.

The setting range varies according to the encoder used.
Preset value: 186

Setting example; PAC
PRO MMM UL
F Y
1 revolution
Motor Type Number of Encoder Pulses Per Revolution Setting Range
Encoder
Specifications

2 Incremental encoder: 8192 puises per revolution 16 to 8192
3 Incremental encoder: 2048 pulses per revolution 16 to 2048
6 Incremental encoder: 4096 pulses per revolution 16 to 4096
w Absolute encoder: 1024 pulses per revolution 1610 1024
S Absolute encoder: 8192 pulses per revolution 16 to 8192
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3.2.4 Using Contact I/0 Signals

rAfier changing the parameter setting, always turn the power OFF, then ON,
3.2.4 Using Contact I/O Signals

These signals are used to control SGDB SERVOPACK operation. Connect these si gnal ter-
minals as necessary.

B Contact Input Signal Terminal Connections

Connect the contact input signals as follows:

SGDB SERVOPACK
10 power
supply
T v Photocoupler
47ka
1 Mtk BT ’_k‘
. 4 | S .
Host controller ,q{
SmA : .
55 #-cL 1on45 |« e K
5o MN-CL 1CN-48 E H: :
—° 3 H:
S /S-ON E} :
+—oo 1CN:40 e
— 1 {:
—_— /P-CON I
l 5o 410N OBk
_ p-o7 1CN-42 E}{
—e5 AR
NoT 1CN-43 :B
- 50
s ILMRST | oy 10 : :
Vov

IMPORTANT Provide an external /O power supply separately.
There are no power terminals available from the SGDB 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.

24 V 17O Power Supply For Speed/Torque
— Input +24VIN 1CN-47 Control and Position

Control
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3.2 Setting Parameters According to Host Controller
.

This external power supply input terminal is SGDB SERVOPACK
commion to the following contact input signals: appoer
Contact Input Signals: /P-CL {iCN-45) _YL-_LAL\M_‘ 1EN-4T
/N-CL (1CN-46)
/S-ON (1CN-40) Connect an external /O power supply.
/P-CON  (ICN-41)
P-OT (1CN-42)

N-OT (1CN-43)
/ALMRST (1CN-44)

Bl Contact Output Signal Terminal Connections

. SGDB SERVOPACK HO power
These output signals are used supply A
to indicate SGDB SERVOPACK o l TJeauv oV
operation status. . Photocoupler o at] ALMs .
D | s ma —n—
o B 1cN-32] Aum-
Photocoupler output 'GN'*I N-CMP+ .
Par output J aﬁ X mA L
) , -—— < IPN T
Maximum operational s i 1CN-26 § /V-CMP-
voltage: 30 VDC — ﬂ__ﬁﬂlm_m—
Maximum output N : ¥
current: 50 mA DC 3" 1GN_§_ _LI.GQH—:S_ BDY
E*< ; 1CN-30] /S-ADY-
N
1GN-37] ALO1 D-
Open collactor output "mm i.l>
Per output E
) . 16N-38] ALOZ
Maximum opsrational jeg—-1— D_
voltage: 30 VDC l;'
Maximum output -[j
current; 20 mA DC 1GN-39] ALO3 D
—{: ACN-1 |SG-
% Host
ov 0oV controller

IMPORTANT Provide an external 17O power supply separately.

There are no power terminals to which the SGDB SERVOPACK outputs signals externally.
Yaskawa recommends that this external power supply be the same type as for the input circuit.
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3.2.5 Using the Electronic Gear

3.2.5 Using the Electronic Gear

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 controt without having to consider the

machine gear ratio and the number of encoder pulses.

When Electronic Gear Function

is Not Used

Workpiece

=

When Electronic Gear Function
is Used

Workpiece Feference
— unit: 1 um

; h: F <
Number of Ball screw
encoder pitch: 6 mm
pulses: 2,048

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

To move a workpiece 10 mm,

One revolution is equivatent 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 (pulsas)

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

The host contreller needs to make this calculation.

Bl Setting the Electronic Gear

Machine conditions and reference unit
must be defined for the electronic gear
function beforehand.

To move a workpiece 10 mm:

Referance unitis 1 um, so
10 mm + 1 um = 10,000 pulses

Calculate the electronic gear ratio (B/A} according to the procedure below and set the value

in Cn-24 and Cn-25.

1. Check the machine specifications.

Items related to electronic gear:

— Gear ratio
— Ball screw pitch
— Pulley diameter

L1

Ball screw pitch

Gear ratio

2. Check the number of encoder pulses for the SGML] servomotor.

Motor Type Encoder Type Number of Encoder
Encoder Pulses Per Revolution
Specifications (P/R)*
2 Incremental encoder 8192
6 4096
W Absolute encoder 1024
[ 8192

* Same as parameter Cn-11 settings.
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3.2 Setting Parameters According to Host Controller

IMPORTANT

3. Determine the reference unit to be used.

Ta move a table in 0.001 mm units

Reference unit is the minimum unit of position )
Reference unit: 0.001 mm

data used for moving the load. ——
(Minimum uvnit of reference from host control- | '
ler) ]

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

Determing the reference unit according to
machine specifications and positioning

Reference input of one pulse moves the load by
aceuracy.

one reference unit.

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

4. 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)

Ball Screw Disc Table Belt & Pulley
Load shaft Load shatt =D
Q Load shaft (I ()
P Pitch 1 revolution ¥
380° D: Pulley diameter

1 revolution p

Reference unit
1 revoiution D

= Refersnce unit
~ Reterance unit

5. 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 (g)

Number of encoder pulses x 4

=|3

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

Make sure that the electronic gear ratio meets the following condition:

0.01 = Electronic gear ratio (%) = 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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3.2.5 Using the Electronic Gear

6. Sct the electronic gear ratio in the parameters below.

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

ger smaller than 65535, then set A and B in the following parameters.

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

( g)-—-——" Cn-24 | RATE Electronic gear ratio (numerator)
T« | Cn-25 | RATA Electronic gear ratio (denominator)

RATB Unit: | Setting Factory For Position
€Cn-24 | Flectronic Gear Ratio | None Range: 1 Setting: 4 | Control Only

(Numerator) o 65535

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

{Denominator) to 65535

Set the electronic gear ratio according to ma-
chine specifications.

Electronic gear ratio (g) = Cn-24

Cn-25

Input

SGDB
SERVOPACK

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

Note that the parameter settings must meet the following condition:

0.01

B
= (2] =1
(£) =100

y SGME

sarvomaotor



3.2 Setting Parameters According to Host Controlier
. I N

B Examples of Setting an Electronic Gear Ratio for Different Load

Mechanisms
Ball Screw
Reference unit: 0.001 mm Travel distance per = BT en00
revolution of load shaft ~ 0.001mm
Load shaft i io (BY _ 2048 x 4 x 1 _ Cn-24
Electronic gear ratio ( A) 5000 > 1 Cnos
Ball screw Preset | cnog | 8192
Incremental pitch: 6 mm values
encoder: Cn-25 6000
2048 pulses per revolution
Disc Table )
Travel distance per — 880 _ 3600
revolution of load shatt 0.1¢
Reference unit: Gear ratio:
0.15 311 ; o (B _ 2048 x 4 x 3 _ Cn-24
Electronic gear ratio ( A) = S 3800x T " Onas
Load shaft
incremental encoder: E;fj:st Cn-24 | 24576
2048 pulses per revolution cn25 | 3600
Belt & Pulley
Reference unit: 0.0254 mm Travel distance per  _ 3.14 x 100mm
Load shaft revolution of load shaft 0.0254mm 12362
Gear ratio: Electronic gear ratio (§) 1024 x 4 x 24 _ Cn-24
2.4:1 Pulley diametar: A 12362 x 1 Cn-25
100 mm
_ 9B830.4 _ 49152
Absolute encoder: = 95362 ~ B1B10 s;f::; Cn-24 | 49152
1024 puises per revolution Cn-25 61810
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3.2.6 Using Torque Control

B Control Block Diagram for Position Control

SGDB SERVOPACK for position control

Cn-1D Cn-24 Cn-27 Cn-1¢
N +asd- ) -
Differ- B Primary Bias
i = forward | — = "
entiation gain A lag filter
Cn-28 ) icon

Reference Cn-02 signal SGMB
pulse X1 Cn-1A sanvomaotor

X2
X4

+
’ ™ Eror hiha Speed Current -
counter Ko " | loop loop M

PG signal
Encoder
output —Cn-QA
- Fraguency]
il dividing

7. Set the travel distance in the parameters.
3.2.6 Using Torque Control
The SERVOPACK can provide the following torque control;

» Torque restriction 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

+ Torque control t Level 3: To always control output torque, not speed

Level 4: To switch between torque control and other control

This section describes how 1o use levels 3 and 4 of the torque control function.

B Selecting Torque Control

Use the following parameter to select level 3 or level 4 torque control.

Control Mode Selection Factory For Speed/Torque Control
Cn-2B N .
Setting: 0 and position Control

This is dedicated torque control,
A motor torque reference value is externally input into the SERVOPACK to control torque.
Examples of Use:  Tensjon control

Pressure control
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ch"z Control Mode

Torque Control SERVOPACK
Torque

. . T-
This is a dedicated torque control mode. efarence  TREF 1,000

* A torque reference is input from T-REF {1CN-9). Speed limit Y-REF
* /P-CON is not used.

* Speed reference input V-REF (1CN-5) can be used
as speed limit when bit 2 of Cn-02 is set to 1.

* Parameter Cn-14 can be used for maximum speed
control.

. SGMB servomotor
Example of Use: 5GDB
Tension control ‘S.‘;SFI
E ; Tensign EAC

[ 1CN-S

Torque Control + Speed Control (Analog
Reference)

SERVOPACK

Torque control and speed control can be switched, Spead
raferance V.REF

- . 1ICN-5
* A speed reference or speed limit value is input Tarqua

from V-REF (1CN-5), rwomnce  TREF] one
* T-REF (1CN-9) inputs a torque reference, torque E:;“\,f;'ﬁg

feed-forward reference or torque limit value de- f;:zg and __/P-CON |
pending on the control mede used. reference

* /P-CON (1CN-41) is used to switch between
torque control and speed control.

| 1CN-41

When 1CN-41 is Torque
open control

When 1CN-41 is at | Speed
ov control

In the Torque Control mode (/P-CON is OFF):
¢ T-REF reference controls torque.

¢ V-REF can be used to limit motor speed. (when bit
2of Cn-02is 1)
V-REF voltage (+) limits motor speed during
forward or reverse rotation.

¢ Parameter Cn-14 can be used to limit the maxi-

mum motor speed. Motor speed

Principle of Speed Restriction:

When the speed exceeds the speed limit, Speed limit ran
negative feedback of torque proportional to
the difference between the current speed and
the timit 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.

V-REF
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L e

3.2.6 Using Torque Control

E

Cg-z Control Mode
In the Speed Control mode (/P-CON is ON);
Values set in bit 9 of parameter Cn-02 and bit 8§ of Cn-02 determine the following:
Parameter Speed
Reference 'Il‘?qulﬂe
Cn-02 Cn-02 Input p Remarks
(T-REF)
- (VREE) [ (1N, 10
Bit 9 Bit 8 (1CN-5, 6) (1CN-9, 10)
Speed control
0 0 Speed Cannot be
reference used
Any value can be set in bit &
Speed control with torque | of Cn-02 (0 and 1 have the
9 feed-forward same effect).
1 For details of speed control
with torgue feed-forward,
Speed Torque refer to Section 3.2.7 Using
reference feed-forward | Torque Feed-forward
Function.
Speed control with torque | For details of speed control
limit by analog voitage with torque limit by analog
0 ! reference voltage reference, refer to
Section 3.2.8 Using Torque
Speed Torque limit | Restriction by Analog
reference value Voltage Reference.
Pasition Control ++ Torque Control
This mode allows switching between position control and torque control.
* /P-CON (1CN-41) is used to switch the control mode between position control and
torque control.
8

When 1ICN-41 is Position
open control
When ICN-41 is at | Torque
ov control
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B Input Signals for Torque Control

The following input signals perform torque control.

SGDB
SERVOPACK
. T-REF 1CN-9
Torque reference input { . n'd I;?rz';ce
{Analog voltage input} __:_SG ) 1CN- 10
V-REF ICN-5 | b Speed

Speed limit input
{Anaiog voliage input) 1 6 ﬁ 1CN-6 refesance

L

{P: Represents twisted-pair cables

—1In put T-REF 1CN-9 Torque Reference Input For Speed/Torque
Control Only
. _ Signal Ground for Torque For Speed/Torque
» Input G 1CN-10 Reference Input Control Only
These signals are used when torque control is se- 300)

cted. Refarence
lected Refarence a0

Motor torque is controlied so that it is propor-
tional to the input voltage between T-REF and ..
SG. setting

Standard Setting
Cn-13 = 30: This setting means that 3 V is equiv-
alent to rated torque.

5 10 15
+100  Input voltage
v

Set the slops
inCn-13
S0 TCRFGN).

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

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

Example of Input Circuit: SGDB SERVOPACK

4700
See the figure on the right. 123 ormore
¢ For noise control, always use ey 2k0 TREFS \cho
twisted-pair cables. I IP G
1CN-10
¢ Example of Variable Resistor for Speed Setting:
Model 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
_ - Speed Reference Input (ot For Speed/Torque
—Input V-REF  1CN-5  pismrpyinivie Control Only
R Signal Ground for Speed For Speed/Torque
— Input SG 1CN-6 Reference Input Control Only

These signals are used when speed control is se-

lected. Reference
spaed (/min)
For normal speed control, always connect these

signal terminals.

Standard gy
Motor speed is controlled so that it is proportion-  seting ~

al to the input voltage between V-REF and SG.

Input voltaga
v)

—3000 Setthe slope
in Cn-03
—4500 (VREFGN).
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3.2.6 Using Torque Control

Standard Example
Cn-03 = 500: This setting means that 6 V is equivalent to 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

Parameter Cn-03 can be used to change the voltage input range. (This is also applicabie
to speed restriction.)

Example of Input Circuit: SGDB SERVOPACK
" . 470 Q 1/2 W or more
See the figure on the right.
* For noise control, always use o v-[ 2k0 VRER 1ones
. . P
twisted-pair cables, S8 | ones
* Exampie of Variable Resistor for Speed Setting:
Model 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
* Using /P-CON Signal
Proportional Control, etc. For Speed/Torque
— Input /P-CON 1CN-41 Control and Position
Control
The function of this input signal varies according to the Cn-2B setting.
SGDB SERVOPACK
Switching betwean P control and Pi control |
o"{ Switching betwaen zero-clamp enabled ,
/P-CON made and zaro-clamp prohibited mode
— e o__l Switching betwean INHIBIT anabled moda
and INHIBIT prohibitéd mods
0\-[ Swilching the control mode |
\—-Q Changing the direction of rotation ]
Cn-2B
Cn-2B Setting Meaning of /P-CON Signal
0,1 Switching between P control and PI control,
2 Not used
7.8,9 Switching the control mode.
10 Switching between zero-clamp enabled and zero-clamp prohibited modes.
11 Switching between INHIBIT enabled and INHIBIT prohibited modes.
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B Parameters for Torque Control

Set the following parameters for torque control according to the servo system used.

TCRFGN Unit: Setting Factory For Speed/Torque
€n-13 | Torque Reference  §0.1 V/Rated | Range: 10 | Setting: 30 | Control Only
Gain Torque to 100
Sets the voltage range of torque reference input Relerance torque

. Rated
T-REF (1CN-9) according to the output form of Bled torque
the host controller or external circuit. Reforence
voltage (V)

The factory setting is 30, so the rated torque is 3 Set his reforsnce vokage.

V{30x0.1).
TCRLMT Unit: | Setting Factory For Speed/Torque
Cn-14 | Speed Limit for r/min | Range: 010 | Setting: Control Only
Torque Control 10000 10000

Sets a motor speed limit value in torque control Spesd Control Range for Torque Control

Motor speed
mode,
. . . TCRLMT k- -
This parameter is used to prevent machine over-
speed during torque control.
Torque
VREFGN Unit: Setting For Speed/Torque
Cn-03 | Speed Reference Gain | (/min)/V | Range: 0 Control Only
10 2000
Sets the voltage range of speed reference input Reference e
V-REF (1CN-5) according to the output form of (sf}:..?,%
the host controller or external circuit. Relerence
voltage (V)
The factory setting is rated speed £ 1%/6V.
Motor Series Factory Setting

SGMB (1500 r/min) 250

3.2.7 Using the Torque Feed-forward Function

For speed control (analog reference) only.

The torque feed-forward function reduces positioning time. It differentiates a speed reference
al the 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.
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3.2.7 Using the Torque Feed-forward Function

Connect a speed reference signal line and torque feed-forward reference signal line from the
host controller to V-REF (1CN-5, 1CN-6) and T-REF {1CN-9, 1CN-10), respectively.

Schematic Block Diagram for Torque Feed-forward Control
Host controller SERVOPACK

Diffaren T-REF P Servomotor
tration KFF ICn—l 3[

Position V-REF + + Currant
=, il b [
‘ Integration
{Cn—05)
Speed PG
calculation |

| Frequency Encoder

| oividing

KP:  Position loop gain
KFF: Feed-forward gain

B How to Use Torque Feed-forward Function

To use the torque feed-forward function, set the following memory switch to 1,

Cn-02 Bit 9 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.

Setting Meaning
0 Does not use the torque feed-forward function.

1 Uses the torque feed-forward function.
This function cannot be used with the function for torque restriction by analog voltage ref-
erence, described in Section 3.2.8 Using Torgue Restriction by Analog Voltage Reference.

For parameters and control modes, refer to Appendix D List of Parameters.

B Setting a Torque Feed-forward Value in Parameter Cn-13

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

TCRFGN Unit: 0.1 | Setting Factory For Speed/Torque
Cn-13 | Torque Reference V/Rated § Range: 10 | Seiting: 30 | Control Only
Gain Torgue to 100
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3.2.8 Using Torque Restriction by Analog Voltage Reference

For speed control (analog reference) only,

"This function restricts torque by assigning the T-REF terminal (1CN-9, 1CN-10) 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 vak X
ofque limi VELL.JJE@

Speed relerence

Spead loop *
" |-——pp Torque
gain (Cn-04) . referance
L /
Integration I

{Cn-05)

Torgue #mit vatus

Speed feedback

Bl How to Use Torque Restriction by Analog Voltage Reference

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

Cn-02 Bits Torque Restriction by Factory For Speed/Torque Control
Analog Voitage Reference | Setting: 0 Only

Enables this torque restriction function.

To use this function, input a speed reference to the V-REF terminal and a torque limit value
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 set-
ting applies to both forward and reverse rotation.}

Setting Meaning
0 Does not use the T-REF terminal as a torque limit value 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 Section
3.2.7 Using Torgue Feed-forward Function.

For parameters and control modes, refer to Appendix D List of Parameters.

Bl Setting a Torque Limit Value in Parameter Cn-13

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

TCREGN . Setting
Cn-13 | Torque Reference Unit: 0.1 V/ Range: 10 Fact_or){ For Speed/Torque
Gain Rated Torque to 100 Setting: 30 | Control Only
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3.2.9 Using the Reference Pulse Inhibit Function {INHIBIT)

3.2.9 Using the Reference Puise Inhibit Function (INHIBIT)

This function causes the SERVOPACK to stop counting input reference pulses in position con-
trol mode.

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 si gnal cannot be used to switch between pro-
portion (P) control and proportional/integral (PI) control for speed loop. (PI control is always
used. )}

Schematic Biock Diagram for INHIBIT Function
5GDB SERVOPACK

O
Red e pul
lerance pulse , o 4 ‘
g o Errar
1 r NN

r . counter

P-CON

/P-CON .
Feedback pulse

B How to Use Reference Pulse Inhibit Function: INHIBIT

To use the INHIBIT function, set the Cn-2B constant as follows.

Control Mode Selection Factory For Position Contro! Only
Cn-2B Setting:
etting: 0

Enables the INHIBIT function.

Setting Meaning

Does not use the INHIBIT function.
Reference pulses are always counted.

Uses the INHIBIT function.
fP-CON signal is used o enable or prohibit the INHIBIT function,

/P-CON Meaning
OFF Counts reference pulses.

Prohibits the SERVOPACK from counting reference
ON pulses. .
The motor remains in servo locked (clamped) status.

0
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D

B Relationship between INHIBIT Signal and Reference Pulse

ANHIBIT signa) OL—J OFF |—OnN_

{/P-CON)

1
L]
L)
ll
Relerence pulse 0
L]
1

t, 12 = 0.5ms
Input reference pulses

are not counted during
this paried.

3.2.10 Using the Reference Pulse Input Filter Selection Function

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

B How to Use Reference Pulse Input Filter

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

Cn-02BitF Reference Pulse Input Filter | Factory For Position Control Only
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

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

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

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

3.2.11 Using the Analog Monitor

3.2.11 Using the Analog Monitor

The following two analog voltage monitor signals are output.

. ) i Torque Monitor For Speed/Torque Control
O QtpUt - TRQ-M 1CN-16 and Position Control

, - - Speed Monitor For Speed/Torque Control
Output . VTG-M 1CN-17 and Position Control

The following memory switch is used to modify the signal specifications.

TRQ-M Specifications Factory
Bit 6 i
Setting: 0
cn-02 |Bit7 VTG-M Specifications Fact_ory
Setting: O
Bit E Error Pulse Monitor Level Factory
Changeover Setting: {
TRQ-M
Cn-02 Bit 6 Control Mode Specifications
0 e Torque monitor
{F2 V/+100% torque)
1 Torque control Undefined
Speed control Speed reference monitor*
Position control Reference pulse speed
monitor*
VTG-M
Cn-02 Bit 7 Control Mode Specifications
0  — Speed monitor*
1 Speedftorque control | Undefined
Position control Error pulse Cn-02bitE=0: F0.05 V/+1
monitor reference unit
Cn-02bitE=1; ¥0.05 V/+£ 100
reference units

* The unitis F 2V/ £ 1000 r/min.

Analog monitor can also be available with exclusive-use cable (Model: DE9404559) from
5CN connector.

White Red
f 7
5CN
v \\
Black Black
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Cable Color | Signal Name Contents
Red VTG-M Speed/error pulse monitor
White TRQ-M Torque/speed reference monitor
Black (x2) GND Grounding
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3.3.1 Setting Parameters

3.3 Setting Up the =~ SERVOPACK

This section describes how to set parameters to operate the SGDB SERVOPACK.

3.3.1 Setting Parameters

Z-series SERVOPACKs provide many functions, and have parameters called “parame-
ters” to allow the user to specify each function and perform fine adjustment.

Parameters

8GDB SERVOPACK

Digital Operator is used to
set parameters.

Parameters are divided into the following two types.

Memory switch
Cn-01, Cn-02

Each bit of this switch is tumed ON or OFF to specify a
function.

Parameter setting
Cn-03 and later

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

Parameter Name and Code Remarks
Cn-01 Memory switch Each bit number has a switch
Cn-02 Memory switch (ON/OFF).
Cn-03 VREFGN Speed reference gain
S Parameter setting
Cn-..
Cn-2D OUTSEL Output signal selection

For a list of parameters, refer 10 Appendix D List of Parameters.

For details of how to set parameters, refer to Section 4.1.6 Operation in Parameter Setting

Mode.
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-

3.3.2 Setting the Jog Speed

Use the following parameter to set or modify a motor speed when operating the Z-series Servo

from a Digital Operator:

JOGSPD Unit: | Setting Factory For Speed/Torque Control
Cn-10 | Jog Speed r/fmin | Range: 0 | Setting: and Position Control
to 10000 | 500

This constant is used to set a motor speed when the

motor is operated using a Digital Operator.

If a value higher than the maximum speed is set, the

maximum speed value is used.
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3.3.3 Setting the Number of Encoder Pulses

3.3.3 Setting the Number of Encoder Pulses

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 parameters:

Cn-01 Bit E Encoder Type Selection Fact_ory For_S_pccdfTorque Control and
Setting: 0 Position Control

Set the encoder type according to the servomotor type 1o be used.

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

Motor Type Number of Encoder Pulses Per Revolution Preset Value
Encoder
Specifications
2 Incremental encoder: 8192 pulses per revolution o
6 Incremental encoder: 4096 pulses per revolution
W Absolute encoder: 1024 pulses per revolution )
S Absolute encoder: 8192 pulses per revolution
PULSNO Unit: Puises Per | Setting For Speed/Torque
Number of Encoder | Revolution Range: Control and
Cn-11 | Pulses Number of Position Control
Encoder
Pulses

Set the number of encoder pulses according to the servomotor type to be used, If this parameter

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
Encoder
Specifications
2 Incremental encoder: 8192 pulses per revolution 8192
6 Incremental encoder: 4096 pulses per revolution 4096
w Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 puises per revolution 8192
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i

3.3.4 Setting the Motor Model

To ensure that the Z-series Servo System operates properly, set the model of the servomotor
to be used in the following parameter,

Cn-2A Motor Selection For Speed/Torque Control and
Position Control

Set this memory switch according to the servomotor model to be used.
After changing the parameter setting, turn the power OFF, then ON.

Group SERVOPACK Model Motor Model Cn-2A Setting
2BA SGDB-2BAD SGMB-2BANA 211
SGMB-2BA[B 215
3ZA SGDB-3ZAD SGMB-3ZA[A 213
SGMB-3ZAB 214
3GA SGDB-3GAD SGMB-3GAOA 216
SGMB-3GA[1B 217
2BD SGDB-2BDD SGMB-2BA[JD 218
SGMB-2BA[LJE 219
3ZD SGDB-3ZDD SGMB-3ZA[D 220
SGMB-3ZACE 226
3GD SGDB-3GDD SGMB-3GA[D 227
SGMB-3GA[JE 228
4ED SGDB-4EDD SGMB-4EA[D 229
SGMB-4EA[IE 230
5ED SGDB-5EDD SGMB-S5EA[ID 231
SGMB-5EACE 232

The motor model used can be changed within the same group by altering the Cn-2A setting.
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3.3.5 Adjusting the Encoder Supply Voltage

3.3.5 Adjusting the Encoder Supply Voltage

The encoder power voltage at the encoder input part must be between 4.75 and 5.25 V. If the
encoder cable is long, adjust the encoder supply voltage by setting the following parameter.

Encoder Power Unit: 0.1 mV Factory Setting: 52500 | For Speed/Torque
Cn-2C | Voltage Adjustment Contro! and

Position Control

The following values apply to standard cables:

Length of cables 3m Sm 10m 15 m 20m
Encoder

15-bit absclute encoder 55000 57000

12-bit absolute encoder 52500 54000 55500
Incremental encoder

IMPORTANT Note that the system may fail to operate normally or break down if the setting is too high or too low.
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3.4 Setting the Stop Mode

This section describes how to stop the motor properly.
3.4.1 Adjusting the Offset

M “Why Does the Motor Not Stop?”

When 0V is specified as reference voltage for speed/torque control (analog reference), the mo-
tor may rotate at a very slow speed and fail to stop. This happens when reference voltage 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.

Whean reference voltage from the host
controller or external circuit has an offset

Ofizat
Raferance

vofiage
Reference
speed of

relerence torque

Offset is corrected by

Reteranca
tha SERVOPACK.

voltage

Referance spesd
or reference 10rque

Offset adjustmant

B Adjusting the Reference Offset

The following two methods can be used to adjust the reference offset to 0 V.

Automatic adjustment of reference off- . . .
set g Reference offset is automatically adjusted to O V.

Reference offset can be intentionally set to a specified
value.

Manual adjustment of reference offset

If a position control loop is formed in the host controller, do not use automatic adjustment, Always use manual

IMPORTANT
adjustment.

For detailed adjustment procedures, refer to the following sections.

Adjustment Method

tic adjustment of reference off- . . .
Al:toma tcagus ¢ Section 4.2.4 Reference Offset Automatic Adjustment
se

Section 4.2.5 Reference Offset Manual Adjustment Mode

Manual adjustment of reference offset
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3.4.2 Using the Dynamic Brake (DB)

3.4.2 Using the Dynamic Brake (DB)

To stop the servomotor by applying dynamic brake (DB), set desired values in the following
memory switch. If dynamic brake is not used, the servomotor will stop naturally due to ma-
chine friction.

Cn-01Bit 6 How to Stop Motor When Servo | Factory For Speed/Torque Control and
is Turned OFF Setting: 0 Position Control
Operation to Be Performed For Speed/Torque Control and

Cn-MBit7 When Motor Stops After Servo Position Control
is Turned OFF

The SERVOPACK enters servo OFF status when: Servo OFF
After stop
® Servo ON input signal (/S-ON, 1CN-40) is turned OFF 5“;70:::“ Y P
dynamic Bit 7
® Servo alarm arises O/1_brake ‘

. 2
® Power is turned OFF 1
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
. 0 Releases dynamic brake after the motor stops.
Cn-01 bit 7 -
| Does not release dynamic brake even after the motor stop.
For 2.0-kW models, bit 7 of Cn-01 can be set to 0 only.
SERVOPACK Servomotor

)
m € Dynamic brake (DB)

One of the general metheds to cause a motor to stop suddenly.
“Dynamic brake” suddenly stops a servomotor by shorting its electrical circuit.

@
CI
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3.4.3 Using the Zero-Clamp

The zero-clamp function is used for a system in which the host controller does not form a posi-
tion 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 puise. Even if the motor is forcibly rotated by external force, it returns to the zero-
clamp position.

Speed reference less than
Cn-29 setting is ignored Stops
instantaneousty

Host controller
Speed reference

] [ROG00RIAY = |

B Setting the Memory Switch

Set the following memory switch so that input signal /P-CON can be used to enable or dis-
able the zero-ciamp function.

Control Mode Selection Factory For Speed Control Only
Cn-2B .
Setting:0

Proportional Control, etc. For Speed/Torque
-+ Input /P-CON 1CN-41 Control and Position
Control
Cn-2B Control Mode
Zero-clamp Speed Control SGDB SERVOPACK
This speed control allows the 2ero-Clamp | Speed reference  V-REF
function to be set when the motor stops. 1CN-5
» A speed reference is input from V-REF | Zero-clamp 1P-CON | 1ON-41
{1CN-3).
» /P-CON (1CN-41} is used to turn the
10 zero-clamp function ON or OFF
/P-CON Tums zero-clamp | | Zero-clamp is performed when the
(1CN-41} is open | function OFF following two conditions are met:
(OFF) /P-CON signal is closed.
/P-CON Tums zero-clamp | | Motor speed is below the value set in
(ICN-41} is function ON Cn-29 (ZCLVL).
closed (0 V)
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3.4.4 Using the Holding Brake

M Setting the Motor Speed Level

Set in the following parameter the motor speed level at which zero-clamp is to be per-
formed:

Cn-29 ZCLVL Unit: | Setting Range: 0 | Factory For Speed Control
Zero-Clamp Level /min | to 10000 Setting: 10 | Only

If zero-clamp speed control is selected, set the motor speed level at which zero-clamp is

to be performed. If a value higher than the maximum motor speed is set, the maximum
speed value is used.

Conditions for Zero-clamp

Zero-clamp is performed when all the following conditions are met:
* Zero-clamp speed control is selected (Parameter Cn-2B=10).

¢ /P-CON (1CN-41) is turned ON (0 V).

* Motor speed drops below the preset value.

V-REF speed reference

Speed
Presetvaluefor [/ N\ j S 5\- -~ __.: -

zero-clamp : ' Time
| Clossd (ON} |
/P-CON input m e
Zero-clamp being “ i ! !
performad : : ! '

3.4.4 Using the Holding Brake
Holding brake is useful when a servo drive is used to Servomotor

control a vertical axis. A servomotor with brake pre-
vents the movable part from dropping due to gravita- \
tion when the system power is turned OFF,

Holding brake

Prevents movable
part from shifting
due to gravitation
when power is
tumed OFF

ARAREY

|

IMPORTANT The built-in brake in servomotor with brake is a de-energization operation type, whichis used for holding pur-

poses only and cannot be used for braking purposes. Use the holding brake only to retain a stopped motor. Brake
torque is more than about 120% of the rated motor torque.




3.4 Setiling the Stop Mode

B Wiring Example

Use SERVOPACK contact output-signal /BK and brake power supply to form a brake ON/OFF
circuit.

An example of standard wiring is shown below.

SGMB servomotor
SGDB SERVOPACK with brake
Power supply
i LR u ) A
{9 1215 v
{ ——% L W [+] M
L1CH "
1

L3Ch

e /BK+ | Be
ey ed WAX }
T B S0 mA
pl
2N [[ .e

[
IL_.I_.I'

BK-RY Blue or

Fard yellow Red
hite {AC  OCipgck |
Brake power supply
BK-RY: Brake control relay Brake power supply has two types (200 V, 100 V).

Do not use a 400-V power supply for the brake.

Brake Interlock Output For Speed/Torque
Control and Position
Control

Output - - /BK

This output signal controls the brake when a motor with brake is used. This signal terminal
need not be connected when a motor without brake is used.

Related Parameters

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 is closed or signal is at low level. Releases the brake.
OFF Status: .

Circuit is open or signal is at high level. Applies the brake.

Set the following parameter to specify the 1CN pin to which the BK signal is output,

Setting Range: | Factory For Speed/Torque
OUTSEL Output 11010 666 | Setting: 210 | Control and

Position Control

Cn-2D Signal Selection

This parameter is used to select a function signal as the 1CN output signal.
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3.4.4 Using the Holding Brake

Is place Select the 1CN-25 and 1CN-26 (/{COIN//V-CMP) functions.
10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.
100s place Select the 1CN-29 and 1CN-30 (/S-RDY) functions.

Example: /BK is output to 1CN-27 and 1CN-28.

Cn-2D=14[]
Preset value Function
0 ICOIN/V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload waming
6 Overload alarm

B Brake ON Timing

If the machine moves slightly due to gravity when the brake is applied, set the following
parameter to adjust brake ON timing:

Time delay from the Unit: | Setting Factory | For
time a brake signal is 10ms |Range: ¢ | Setting: 0 | Speed/Torque

Cn-12 [ BRKTIM output until servo OFF to 50 Control and
status occurs Position
Control
This parameter is used to set output timing of Brake Timing when Motor Is in Stopped Status

brake control signal /BK and servo OFF opera- ﬁé%’f;g;’ut Servo ON ["gor "
i - Release
tion (motor output stop) when SGMB servomo W

tor with brake is used.

Servo ONJOFF | Motoris ON Moo s
oparalion (motor H ' OFF
ON/QFF status) H |

"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 parameter (o
delay servo OFF timing to prevent the machine from moving.

For brake ON timing during motor operation, use Cn-15 and Cn-16.
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B Setting the Holding Brake

Set the following parameters to adjust brake ON timing so that holding brake is applied
when the motor stops.

Speed Level at Unit: Setting Factory | For
which Brake Signal | r/min | Range: Setting: | Speed/Torque
Cn-15 | BRKSPD Is Qutput during 0to 10000 | 100 Control and
Motor Operation Position
Control
Output Timing of Unit: | Setting Factory | For
Brake Signal during [ 10 ms | Range: 10 | Setting: | Speed/Torque
Cn-16 | BRKWAI  Motor Operation to 100 30 Control and
Position
Control
Cn-15 and Cn-16 are used for SGMB servomo- Brake Timing when Motor is in Stopped Status
tors with brake. Use these parameters to set | ——
. - A r
brake timing used when the servo is turned OFF /SON inputby S N o

by input signal /S-ON (1CN-40) or alarm occur- | a0

. . occurrencea
rence during motor rotation,

Motpr speed
Brakes for SGMB servomotors are designed as :l"’"““’

]

i Stop by dynamic
! brake or coasting
tc a stop (Cn-01
bit 6)

holding brakes. Therefore, brake ON timing BRKSPD

e

when the motor stops must be appropriate. 1

Adjust the parameter settings while observing w

. , ., DBRKWAI _|
machine operation.

{Cr-18)
Whaen this time elapses, /BK signal is output.

Conditions for /BK Signal Output During Motor Operation

The circuit is opened in either of the following situations:
¢ Motor speed drops below the value set in Cn-15 (BRKSPD) after servo OFF occurs.
* The time set in Cn-16 (BRKWALI) has elapsed since servo OFF occurred.

If a value higher than the maximum speed is set, the maximum speed value is used.
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3.5.1 Using the Soft Start Function

3.5 Running the Motor Smoothly

This section explains how to run the servomotor smoothly,

3.5.1 Using the Soft Start Function

The soft start function adjusts progressive speed reference input inside the SERVOPACK so
that acceleration and deceleration can be as constant as possible. To use this function, set the
following parameters.

SFSACC Unit: | Setting Factory | For Speed Control
Cn-07 | Soft Start Time (Acceleration) ms Range: 0 | Setting; 0 | Only
to 10000
SFSDEC Unit: | Setting Factory | For Speed Control
Cn-23 | Soft Start Time (Deceleration) ms Range: O | Setting: 0 | Only
to 10000

In the SERVOPACK, a speed reference is multiplied Spead ’———I
refarance

by the acceleration or deceleration value set in Cn-07 Soft stant
or Cn-23 to provide speed control.

» Maximum
SGDB +*1 spoed
. SERVOPAGK
Smooth speed control can be achieved when progres- intemal spead :
: d ref : t h tact i t reference i
sive speed references are input or when contact inpu Cn07: Set this lime interval.
speed control is used. i, Maximum

Set these parameters as follows, ——/_';.:_;_

Cn-23: Set this time interval,

Cn-07:  Time interval from the time the motor starts until the maximum speed is reached

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



3.5 Running the Motor Smoothly

3.5.2 Using the Smoothing Function

The smoothing function adjusts constant-frequency reference input inside the SERVOPACK

so that acceleration and deceleration can be as constant as possible. To use this function, set

the following parameter.

ACCTME Position Reference Unit: Setting Factory | For
Cn-26 Acceleration/Deceleration | 0.1 ms | Range: 0 | Setting: O | Position
Time Constant (Smoothing) to 640 Control
Only
This function performs acceleration/deceleration A SERVOPACK
eterence
puise Sarvomotor

processing for input reference pulses (primary lag
characteristics).

This function prevents the motor from running at
progressive speeds in the following cases:

® When the host controller which outputs refer-
ences cannot perform acceleration/deceleration
processing

® When reference pulse frequency is too low

Accalwrati
miion

Hz | JUUASAn
Reterance ] [—————l
pulse
frequency Apply )
acceleration/deceleratio
n processing
-
Wzl ! ! Cn-26 (ACCTME)
Reference | |

puise
fraquency Jniannanmiua/

® 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 the Gain

If speed loop gain or position loop gain exceeds the allowable limit for the servo system includ-

ing the machine to be controlled, the system will vibrate or become too susceptible. Under such

conditions, smooth operation cannot be expected. Reduce each loop gain value to an appropri-

ate value.

For servo gain adjustment, refer to the following section:

Section 3.6.2 Setting Servo Gain
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_ -
3.5.5 Setting the Torque Reference Filter Time Constant

3.5.4 Adjusting the Offset

If reference voltage from the host controller or external circuit has an offset in the vicinity of
0V, smooth operation cannot be expected. Adjust the reference offset to 0 V.

When Reference Voltage from Host Controller or External Circult has an Offset

Ofiset

>

referance

torque Offset adjustment

Referencel
spaed or
reference
torque

B How to Adjust the Reference Offset

Offset is corrected by
the SERVOPACK,

The following two methods are available to adjust the reference offset to 0 V.

Automatic adjustment of reference offset

Reference offset is automatically adjusted.

Manual adjustment of reference offset

Reference offset can be intentionally set to a specified

value.

IMPORTANT If a position control loop is formed in the host controller, do not use automatic adjustment. Always use manual

adjustment.

For detailed adjustment procedures, refer to the following sections:

Adjustment Method

Automatic adjustment of reference offset

Section 4.2.4 Reference Offset Automatic Adjustment

Manual adjustment of reference offset

Section 4.2.5 Reference Offset Manual Adjustment

Mode

3.5.5 Setting the Torque Reference Filter Time Constant

If the machine causes vibration, possibly resulting from the servo drive, adjust the follow-
ing filter time constant. Vibration may stop.

Cn17

TRQFIL
Torque Reference Fiiter Time
Constant

Unit:
100 ps

Setting
Range: 0
to 250

For
Speed/Torgue
Contrel and
Position
Control

Cn-17 is a torque reference filter time constant for the SGDB 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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3.5 Running the Motor Smoothly

Switching between the Primary and Secondary Torque Reference
Filters

8. The following memory switch can be used to switch between the primary and secondary
torque reference filters. The filter to be used depends on machine characteristics. If vibra-
tion occurs, select the appropriate filter by changing the memory switch setting,

Torque Reference Filter Selection | Factory For Speed/Torque
Cn-02BitC Setting: 0 Control and Position
Control

0: Primary filter
1: Secondary filter
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3.6.2 Setting the Serve Gain

3.6 Minimizing Positioning Time
This section describes how to minimize positioning time.

3.6.1 Using the Autotuning Function

If speed loop gain and position loop gain for the servo system are not set properly, position-
ing may become slow. Techniques and experience are required to set these servo gain val-
ues according to machine configuration and machine rigidity.

Z-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 parame-
ters.

The following parameters can be automatically set by the autotuning function.

Parameter Meaning
Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position foop gain

For details of how to perform autotuning, refer to Section 4.2.3 Autotuning,
3.6.2 Setting the Servo Gain

Check and reset the servo gain when:

® Automatically set servo gain values need to be checked after autotuning.

® Each servo gain value checked in the above procedure is to be directly set for another SER-
VOPACK.

® Response performance needs to be further enhanced after autotuning, or servo gain values
need to be reset for a system with lower response performance.

Bl Setting the Speed Loop

Set the following parameters related to speed loop as necessary.

LC .| Setting For Speed/Torque
Cn-04 S OCIIJEZ Gain (K gmt. Range: | I;atc:.oq 80 Control and Position
peed Loop Gain (Kv) | Hz | "o560 N S0 [ Control

PITIME Unit; ]Sf“i“g, Factory | For Speed/Torque
Cn-05 | Speed Loop Integration | 0.01 233 %;" Setting: Control and Position
Time Constant (Ti) ms 2000 Control
51200
Cn-04 and Cn-05 are a speed loop gain and an in- ~ Speed + Spead '°°:’ gain
tegration time constant for the SERVOPACK, i
respectively, o Trv—

The higher the speed loop gain value or the .

peed 1 . . . ¢ Note: If the Cn-28 constant is set, the
smaller the speed loop integration time constant maximum aliowable Gn-04 setting
value, the higher the speed control response. may become smaller than 2000.
There is, however, a certain limit depending on
machine characteristics,

3-60



3.6 Minimizing Positioning Time

The unit of speed loop gain (Kv) is Hz, but this value is obtained when Iy equals J . There-
fore, the value must be converted using load J (= J1) as follows:
Kv value = setting x 2/[1 + (JL/AIM)

setting X 2
1+ {7/,

These parameters are automatically set by the autotuning function.

Kv value =

B Setting the Position Loop

Set the following parameters related to position loop as necessary.

POSGN Unit: | Setting Factory For Position Control
Cn-1A | Position Loop Gain i/s Range: 1 | Setting: 40 | Only
(Kp) 10 200
This parameter is a position loop gain for the Pasition Position lkoap gain

refarence +
SERVOPACK. —g
Increasing the position loop gain value provides

. . . Pasition feadback
position control with higher response and less

error. However, there is a certain limit depending
on machine characteristics. This gain is also val-
id for zero clamp operation.

This parameter is automatically set by the autotuning function,

OVERLV Unit: 256 Setting Factory For Position Con-
Cn-1E | Overflow References | Range: | Setting: trol Only
to 32767 [ 1024

Set in this parameter the error pulse level at «f
which a position error pulse overflow alarm
(alarm A.31) 1s detected. Errorpuisa 0 |—ommal control

& Cn-1E
OVERLV

If the machine permits only a small position loop S—— 5
(Adarm A3

gain value to be set in Cn-1A, an overflow alarm
may arise during high-speed operation. In this

case, increase the value set in this parameter to
suppress alarm detection.
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3.6.4 Using Propertional Control

3.6.3 Using Feed-forward Control

Feed-forward control shortens positioning time. To use feed-forward control, set the follow-
ing parameter,

FFGN Unit: | Setting Factory For Pasition Control Only
Cn-1D | Feed-forward Gain % Range: 0 | Setting: 0
to 100

This parameter is set to apply feed-forward frequen-

Cy compensation to position control inside the SER- Reersnce
pulse

VOPACK. ’

Use this parameter to shorten positioning time.

Ditfaranti- [ Cn-1D
|| =iy
e Edag

Fesadback pulse

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

If parameter Cn-2B is set to 0 or 1 as shown below, input signal /P-CON serves as a P/P
control changeover switch,

* PI Control: Proportional/Integral control
* P Control: Proportional control

Cn-2B Control Mode Selection Factory For Speed Control and
Settirlg:_o Position Control
Cn-2B Control Mode
Speed Control, Position Control
This is normal speed control or position o~
control. SERVOPACK
* Signal /P-CON (1CN-41) is used to
switch between P control and PI con- P/Pi control
trol. ShaNGeover /P-CON 1on.a1
0,1 /P-CON PI control
(ICN-41) is
open (QOFF)
/P-CON P control
(ICN-41) is
closed (OV)

b
% @ Feed-forward control

Control for making necessary corrections beforehand to prevent the control system from receiving the effects of dis-

turbance.
Using feed-forward control increases effective servo gain, enhancing response performance.
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B How to Use Proportional Control

Proportional control can be used in the following two ways.

® 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 condi-
tions only. This method can prevent the occurrence of overshoot and also shorten settling
time. For particular conditions, refer to Section 3.6.6 Using Mode Switch.

¢ If PI 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 reference. In
this case, use P control mode to stop the motor.

3.6.5 Setting the Speed Bias

The settling time for positioning can be reduced by assigning bias to the speed reference output
part in the SERVOPACK. To assign bias, use the following constant.

BIASLV Unit: | Setting Factory For Position Control Only
Cn-1C | Bias r/min | Range: 0 | Setting: 0
to 450
This parameter is set to assign an offset to a speed ref- Comtact input reference
erence in the SGDB SERVOPACK. (In position con- Snc
trolmodey 7T Error pulse

Use this constant to reduce the settling time.

Set this parameter according to machine conditions.

3.6.6 Using the Mode Switch

Use the mode switch for the following purposes:

® To prevent overshoot during acceleration or deceleration (for speed control).

¢ To prevent undershoot during positioning in order to reduce settling time (for position con-

trol),

Overshoot

Speed

Actual motor
operation

Time

Undershoot ——
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3.6.6 Using the Mode Switch

In other words, the mode switch is a function that automatically switches the speed control
mode inside the SERVOPACK from PI control to P control while certain conditions are being
established,

IMPORTANT The mode switch is 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 sufficient speed/position

control,

Even if overshoot or undershoot occurs, they can be suppressed by setting the acceleration/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.

B Selecting a Mode Switch

SERVOPACKSs can use four types of mode switches (1 to 4). To select a mode switch, use
the following memory switch.

Memory
Switch Cn-01

Bit | Bit | Bit
D|C|B

Mode Switch Setting Parameter Unit

- - I | Does not use mode switch, / /

Uses torque reference as a
0 0 0 | detection point. Cn-0C
(Standard setting)

Percentage of rated
torque: %

0 | 0 Uses speed reference as a Cn-0D

, . Motor speed: /min
detection point.

Uses acceleration reference as Motor acceleration:
! ¢ o a detection point. Cn-OE 10 (r/min)/s
1 1 o | Yses crror pulse as a detec- Cn-OF Reference unit

tion point.

When Torque Reference Is Used as a Detection Point of Mode Switch (Standard Set-
ting)

If a torque reference exceeds the torque value set Rsterance speed Motor speed
. . Speed

in parameter Cn-0C, the speed loop switches to ~ >™*° \;
P control. ;

&
m 4 From PI control to P control

PI control means proportional/integral control and P control means proportional control. In short, switching “from
Pl control to P control” reduces effective servo gain, making the servo system more stable,
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The SGDB SERVOPACK is factory set to this +CnOC b e e’ 'r';"mj:gmue
standard mode (Cn-0C = 200). W

.
Torque 9 E E U
PP L O -
L] 1] ’ L]
Pl \ ) Pleonirol i . Pl control
control P 3
cohtrol control

Example of Use:

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 | [ with mode switch ]
Matar

Motor
Motor [> spoed

Undarshoot

VfL
X
Time Time

When Speed Reference Is Used as a Detection Point of Mode Switch

If a speed reference exceeds the value set in pa- Speed reference Motor
rameter Cn-0D, the speed loop switches to 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.

[ without mode switeh | | without mode switch |
Speed referanca Motor spaed varshoot
Motor . Motor
speed increase speed loop gain spesd
“. Undarshoot -
\‘ VA
Selling time is tonglq-.] Time y 3
[ wanmode swicn |
Motor P Aohtate, Suppress the occurrence
speed b of overshoot and
/ undershoot.
L/

Settling time —bui-
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e _

3.6.6 Using the Mode Switch

When Acceleration Is Used as a Detection Point of Mode Switch

If motor acceleration exceeds the value set in pa- Reterance
) speed Motor speed
rameter Cn-OE, the speed loop switches to P con- \Y,

[y
+
Y
Y
Y

trol, Speed

Motar
+Cn-0E} -~ W acceleration

Acceleration g

1
L]
-Cn-0E|--- 1
1

L |
Pi control Pi control 1 1P contral

Example of Use: P control P control

If a mode switch is not used and PI control is always performed, forque 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.

I Without mode switcﬂ

QOvarshoot

{__with mode switch |

Motor
d> spead

Time ]L Time

Motor
spasd

Undarshoot _

When Error Pulse Is Used as a Detection Point of Mode Switch
Speed ratarence

. Spesd N N
If an error pulse exceeds the value set in pa- .
rror ’ h

rameter Cn-0F, the speed loop switches to puise
P control. En-oF

. [}
Plcontrol ¢ P control + Pl control

el
-«

This is for position control only. Molor speed

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.

[ Without mode switch —I [ Without mode switch !

Spoed relerence  Motor spesd  {ncrease speed Ioop gain Ovarshaot
Motor Motar
speed spead
5, Undershoot
b [ ~
Settiing time is long [‘...I Time ]r')"r

| with mode switen |

Suppress the occurrence
of overshoot and
undershoot.

Maotar speed

Settling time —Du-



3.6 Minimizing Positioning Time

M Parameters

The parameters required to set each mode switch are summarized as follows.

Cn-01 Bit B Mode Switch ON/OFF Fac{ory Forls'pced Control and
Settmg: 0 Position Controt

This parameter is used to enable or disable the
mode switch function.

Actual
motor
oparation

Speed Reference

Setting | Meaning |
0 Uses the mode switch function Tima Sl'_."l .
attling tima
1 Does not use the mode switch function Mode switch is used to reduce settling

time and suppress undarshoot when the

. motor stops. It switches Pl control to P
The SERVOPACI_( allows use of four dlffe‘rent control when certain conditions are met.
types of mode switch. To select a mode switch,

set bits C and D of memory switch Cn-01.

Cn-01 Bit C Mode Switch Selection Fact_ory For.S_pced Control and
Setting: 0 Position Control

g Mode Switch Selection Factory For Speed Control and
Cn-01 Bit D Setting: O Position Control

Use the following parameters to set the mode switch to be used.

Memory
Switch Parameter for
Cn-01 Mode Switch Type Setting Detec-

- - tion Point

BitD | BitC

0 0 Uses torque reference as a detection point. Cn-0C

o 1 Uses speed reference as a detection point. Cn-0D

1 0 Uses acceleration reference as a detection point. Cn-0E

1 1 Uses error pulse as a detection point. Cn-0F

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.

TRQMSW  Mode Switch | Unit: % | Setting Factory For Speed

Cn-0C (Torque Range: 0 | Setting: Control and
Reference) to 800 200 Position
Control
REFMSW  Mode Switch | Unit: Setting Factory For Speed
cn-0D {Speed r/min Range: 0 Setting: 0 | Control and
Reference) to 10000 Position
Control

ACCMSW  Mode Switch | Unit: 10 | Setting Factory For Speed

Cn-0E (Acceleration | (r/min)/s | Range: 0 Setting: 0 | Control and

Reference) to 3000 Position
Contrel
ERPMSW  Mode Switch | Unit: Setting Factory For Position
Cn-0F (Error Pulse) Refer- Range: 0 Setting: Control Only

ence Unit } to 10000 10000
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L
3.6.6 Using the Mode Switch

Mode switch is used to reduce settling time and

suppress undershoot when the motor stops. It

Speed

switches Pl control to P control when certain
conditions are met.

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,

Actual motor
Reference operation

7
.

J

h

Time L—J

Settling time

Cn-01

Memory Switch

BitD

BitC

BitB

Mode
Switch Set-
ting

Parameter

Unit

Does not use
mode switch.

Uses torque
reference as a
detection
point.

Cn-0C

Percentage of rated torque: %

Uses speed
reference as a
detection
point.

Cn-0D

Motor speed: r/min

Uses accelera-
tion reference
as a detection

point.

Cn-0E

Motor acceleration:
10 {(r/min)/s

Uses error
puise as a
detection
point.

Cn-OF

Reference unit
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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 the Servo Alarm Output and Alarm Code Output

M Basic Wiring for Alarm Output Signals

5GDB SERVOPACK 1O power
| % sov
Phot I

'I;hotocm:pier Output ocoupler HON-311 ALM+

er output: 13k 1 %, I_".'.“‘_T_
Maximum operation ) ' % BOmA
voltage: 30 VDC S 1CN-32] ALM -
Maximum output 34
current: 50 mADC

1CN-7{ ALOt ﬁ >
20 mA

gpen Collector Output

er output: 1cn-30] ALO2
Maximum operation | = —
voltage: 30 VDG - —L T ﬁ
Maximum output b 1CN-30] ALOD
current: 20 mADC D—'

q 1CN-1 | 8G
l Host controller
oy oy

Provide an external O power supply separately. There is no DC power available from SER-
VOPACK for output signals.

B Contact Output Signal ALM

Servo Alarm Qutput For Speed/Torque
Output - - ALM+ 1CN-31 Control and Position
Control
Signal Ground for Servo | For Speed/Torque
Output — ALM- 1CN-32 Alarm Output Control and Position
Control
Signal ALM is output when the SERVOPACK SERVOPACK

detects an alarm.

o aft— B ALM oltput

Design the external circuit so that the main cir- Turns he main
cuit power to the SGDB SERVOPACK is turned okt power

OFF
OFF by this alarm output signal.
ON Circuit between 1CN-31 and 1CN-32 is closed. Normal state
status: 1CN-31 is at low level.
OFF Circuit between 1CN-31 and 1CN-32 is open. Alarm state

status; 1CN-31 is at high level.
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m
3.7.1 Using the Serve Alarm Output and Alarm Cods Qutput

Alarm codes ALO1, ALO2, and ALO3 are output to indicate each alarm type.

B Open Collector Output Signals ALO1, ALO2, and ALO3

Alarm Code Output For Speed/Torque
Qutput — ALO1 1CN-37 Control and Position

Control

N Alarm Code Output For Speed/Torque
Control and Position
Control

Alarm Code Qutput For Speed/Torque
Control and Position
Control

Output — ALO2 1CN-38

Output -- ALO3 1CN-39

Signal Ground for Alarm For Speed/Torque
Output - . SG 1CN-1 Code Output Control and Position

Control

These signals output an alarm code to indicate the type of an alarm detected by the SER-
VOPACK.

Use these signals to display alarm codes at the host controller.
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3.7 Forming a Protective Sequence

B Relationship between Alarm Display and Alarm Code Output

Alarm Display and Alarm Code Output:

Al Alarm Code Output 2‘13""0
Di:;;:y ( Af‘rl\r/ln) Alarm Type Alarm Description
ALO1 | ALO2 | ALO3 Output
. Parameter An absolute encoder error
= BD X X X X error occurred or parameter is
faulty.
Overcurrent Overcurrent flowed thor-
oo ough the main circuit.
hidl © x X X SERVOPACK over-
heated.
Regenerative | Regenerative circuit is
error faulty.
» "
fad 5: D O O X X Polsmon crrfrlor The number of pulses in
. pulse overtloW | error counter has exceed-
ed the preset value.
Main power Main circuit DC voltage
ANOl x X o} % | voltage error | has exceeded approxi-
mately 420 V.
_ Overspeed Motor speed has exceeded
259 o X ) X the maximum allowable
speed.
- Overload Motor and SERVOPACK
l':'l_ l' D o o O X are overloaded.
Overrun Overrun occurred due to
o Disconnection | motor or encoder signal
r"r'_ 1'_ m Q x C x of PG signal wiring faults.
line Encoder signal line is dis-
connected.
_ Absoluie en- Absolute encoder is
a8 ’j x X x X coder error faulty.
oo Heatsink over- | SERVOPACK heat sink
e O O O x heat overheated.
- Reference in- | Reference input failed to
Ho ! X X S X | put read error | be detected.
Power line One phase is missing
open phase from main circuit power
Power loss supply.
Fll ": Ij X Q X X alarm Power loss has occurred
* Main circuit during operation.
contactor error | Main circuit contactor is
defective.
_ _ Digital Opera- | Communication error oc-
A REOD tor transmis- | curred between Digital
sion error Operator and SERVO-
Undefined PACK.
[ |
[ I B B N A )
- 5O No error
RYEl x X X o)
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3.7.2 Using the Servo ON Input Signal

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.

When the servo alarm (ALM) is output, eliminate the cause of the alarm and the turn ON
the following /ALMRST input signal to reset the alarm state.

Alarm Reset

— Input /ALMRST 1CN-44

For Speed/Torque
Control and Position
Control

This signal is used to reset the servo alarm state.

Form an external circuit so that the main circuit power supply is turned OFF when servo
alarm is output. Alarm state is automatically reset when control power supply is turned

OFF

Alarm state can be reset using the Digital Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm state. 6.2.7
Troubleshooting Problems with Alarm Display describes how to troubleshoot the systemn

when an alarm arises,

3.7.2 Using the Servo ON Input Signal

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.

gl?pgg‘”"’ SERVOPACK
ov4 1 w24 ]
T +24VIN 1 7 4.7 kf, Photocouplar
Hostoontroler | [ 7 s :
‘ 5 o /S-ON 1CN-40 :
;
¥
Servo ON For Speed/Torque
- Input /S-ON 1CN-40 Control and Position
Control
This signal is used to turn the motor ON or OFF.
ON: 1CN-14 | Tumns the motor ON. This is nor- Servo ON Motor is ON
is at low mal operation state (called “servo Molor is
level ON state”), operated
OFF: Tums the motor OFE This is in- ;cclﬁrgi'"gatg
1CN-14 is at | operable state (called “serve OFF put signais.
high level state™). Servo OFF
The servo can be turned OFF dur-
ing motor operation only when Motor is OFF
an emergency stop is required, Motor
cannot run.

I-n



3.7 Forming a Protective Sequence

IMPORTANT Do notuse the /S-ON signal to start or stop the motor. Always use an input reference to start and stop the motor,

If the /5-ON signal is not to be used, set the following memory switch to 1:

Cn-01 Bit 0 U'_se of Servo ON Input Fact.ory ForISlpcede‘orquc Control and
Signal Setting: 0 Position Control
This memory switch is used to enable or disable SGDB SERVOPACK
the servo ON input signal /S-ON (1CN-40). 1CN
-40
When external short-circuit wiring is omitted, : S-oN)
oV

set the memory switch to “1.”

When /S-ON is not used, this short-circuit
wiring can be omittad.

Sefting

Meaning

Uses servo ON signal /S-ON.
{When 1CN-40 is open, servo is OFF. When 1CN-40 is at 0 V, servo is ON.)

Does not use serve ON signal /S-ON.
{The servo is always ON. This is the same as shorting ICN-40 to 0 V)

3.7.3 Using the Positioning Complete Signai

This section describes how to wire and use contact output-signal “positioning complete output

(/COIN).” This signal is output to indicate that servomotor operation is complete.

_ Positioning Complete Qutput | For Position Control
Qutput — /COIN 1CN-25 Only

17O powsr supply
SGODB SERVOPACK 24V dOV
Photocoupler output
Per guiput: 1CN JCOIN+ ey
Maximum operation vollage: v .;,H; )
30 VDG | el 1eN281 /CQIN:
Maximurm output current:
50 mADC i
9
1

This output signal indicates that motor operation Reference

Maotar
is complete during position control. The host m
controller uses this signal as an interlock to con- . i\

irm that positioning is complete. E [ Cn-1B (COINLY)

firm that positioning p p‘r’rlg; ______ T
(Unosy |1 1
comn | I'
[1CN-25)
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\i P —
3.7.3 Using the Positioning Complete Signal

ON
status:

Circuit between 1CN-25 and 1CN-26 is
closed.
1CN-25 is at low level,

Positioning is complete (position error is
below the preset value).

OFF
status;

Circuit between 1CN-25 and 1CN-26 is
apen.
1CN-25 is at high level.

Preset value: Cn-1B (positioning
complete range)

Preset Value: Cn-1B (positioning complete range)

Use the following parameter to output the /COIN signal.

OUTSEL Output signal | Setting Range: 110 | Factory
Cn-2D selection to 666 Setting:
210

This parameter is used to specify a function signal as the 1CN output signal.

Is place Select the 1CN-25 and |CN-26 {(/COIN/fV-CMP) functions.
10s place Select the ICN-27 and 1CN-28 (/TGON) functions.
100s place Select the 1CN-29 and 1CN-30 (/S-RDY) functions.

Example:  OQutputting a COIN signal
Cn-2D=0
(COIN is output to ICN-25 and 1CN-26 only.)

':;;zzt Function
0 /COIN/V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
) /TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

Set the number of error pulses in the following parameter 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

This parameter is used to set output timing of Refarence Mot

. otor
positioning complete signal (/COIN, 1CN-25) to Seeedt \, \
be output when motor operation is complete af- B
ter a position reference pulse has been input. Cn-1B {COINLY)

Ermorpuse |7 ¥ _______ B

Set the number of error pulses in terms of refer- funce) 11 f
ence unit (the number o.f input pulse.s that is de- o | —1_
fined using the electronic gear function). (1GN-25)

If too large a value is set in this parameter, error may become too small when the motor
runs at a low speed, causing COIN to be output continuously.
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.

COINLY does not affect the final positioning accuracy.

IMPORTANT

/COIN is a signal for position control.

For speed control, /V-CMP (speed coincidence output) isused instead. For torque control, /COIN is always ON.

3.7.4 Using the Speed Coincidence Qutput Signal

This section describes how to wire and use contact output signal “speed coincidence output

(/V-CMP).” This signal is output to indicate that actual motor speed matches a reference speed.
The host controller uses this signal as an interlock.

IO power supply
SERVOPACK T2V A0V
Photocoupler Output
Par output: 10 N-CMP+
Maximurn operation voltage: [ 3’ R
30 VDG - TN N-CMP—
Maximum outpul current: q * 10Nz ME H
50 mADC H
]
o) utput — /V-CMP 1CN-25 Speed Coincidence Output g(:]r] ySpeed Control
This output signal indicates that actual motor " .
. . t 4
speed maltches the input speed reference during speed ;

speed control.

4
i \ Raferance

spaad
N-CMP is output within
this range.

ON
status:

Circuit between 1CN-25 and 1CN-26 is
closed.

1CN-25 is at low level.

Actual motor speed matches the speed
reference (speed difference is below the
preset value).

OFF
status:

Circuit between 1CN-25 and 1CN-26 is
open.
ICN-25 is at high level.

Actual motor speed does not match the
speed reference (speed difference is
greater than the preset value).

Preset value: Cn-22 (speed coincidence signal output width)

Use the following parameter to output the /V-CMP signal.

OUTSEL Output signal | Setting Range: 110 | Factory
Cn-2D selection to 666 Setting:
210

This parameter is used to specify a function signal as the 1CN output signal.

I's place

Select the 1CN-25 and 1CN-26 (/COIN//V-CMP) functions.

10s place

Select the 1CN-27 and 1CN-28 (/TGON) functions.

100s place

Select the 1CN-29 and 1CN-30 (/S-RDY) functions.
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“7:
3.7.4 Using the Speed Coincidence Output Signal

Example:  Qutputting a /V-CMP signal
Cn-2D=010
(/V-CMP is output to 1CN-25 and 1CN-26 only.)

Preset Function
Value

0 /COIN/V-CMP

(Can be ailocated to 1CN-25 and 1CN-26 only.}

! [TGON

2 /S-RDY

3 ICLT

4 /BK

5 Overload warning

6 Overload alarm

Set the following parameter to specify the output conditions for speed coincidence signal

/V-CMP.
VCMPLY  Speed Coincidence Unit: | Setting Factory For Speed
Cn-22 Signal Output Width | v/min | Range: 0 Setting: 10 | Control
to 100 Only
Set the output conditions for speed coincidence K

signal /V-CMP (1CN-25). ‘
Cn-22]

/V-CMP signal is output when the difference be- voMPLY

tween the reference speed and actual motor Refsaanca
- Spas
speed is not greater than the preset value. N-CMP s out.
Py pul within this
¢ range.
#

Example: When preset value is 100 and reference speed is 2000 r/min.
/V-CMP is ON (circuit between 1CN-25 and 1CN-26 is closed) when the speed
is between 1900 and 2100 r/min.

IMPORTANT V-CMP is a signal for speed control,

For position control, /COIN (position complete output) is used instead. For targue control, /V-CMP is always
ON.
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3.7.5 Using the Running Output Signal

This section describes how to wire and use photocoupler output: a running output signal
fTGON. This signal indicates that a servomotor is currently running.

. YO power
SERVOPACK ”rillzpf 'é’ dov

Photocoupler Output
Per output:
Maximum operation P TGON+ AhA
vaitage: 30 VDC re—— }q’ 1 TGON- ]
Maximum output
current; 50 mADC E

.

Running Output For Speed/Torque
Output -~ /TGON Control and Position
Control

This output signal indicates that the motor is cur-
rently running.

It is used as an external interlock.

ON Motor is running.
status: Circuit is closed or signal is at iow level. | (Motor speed is greater than the preset
) value.)
OFF L . . . Motor is stopped.
high ievel. .
status: Circuit is open or signal is at high level (Motor speed is below the preset value.)

Preset value: Cn-0B (zero-speed level)

Use the following parameter to specify the pin to which the /TGON signal is to be output.

OUTSEL Quitput signal | Setting Range: 110 | Factory
Cn-2D selection to 666 Setting:
210

This parameter is used to specify a function signal as the 1CN output signal.

1s place Select the 1CN-25 and 1CN-26 (/COIN//V-CMP) functions.
10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.
100s place Select the 1CN-29 and 1CN-30 {(/S-RDY) functions.

Example: /TGON is output to 1CN-27 and 1CN-28.
Cn-2D=[11{]

3-77



APPLICATIONS OF z-SERIES PRODUCTS

3.7.5 Using the Running Output Signa

':':I:? Function
0 /COIN/V-CMP
{Can be allocated to 1CN-25 and 1CN-26 only.)
1 ITGON
2 /S-RDY
3 /CLT
4 /BK
5 Overtoad warmning
6 Overload alarm

Use the following parameter to specify the output conditions for /TGON (running output

signal).

Cn-0B8

.. | Setting
TGONLV E:ro;Speed ljm_t. Range; | to
Ve min 10000

Factory
Setting: 20

For Speed/Torque
Control and
Position Control

This parameter 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
is closed when motor speed exceeds the preset value.)

Output signal of zero-speed

¢ /TGON

» Status indication mode bit data
* Monitor mode Un-05 bit 4




3.7 Forming a Protective Sequence

3.7.6 Using the OL Warning and Alarm Qutput Signals

This section describes how to wire and use photocoupler output signals OLWRN (overload

warning) and OL (overload alarm).

These two output signals are output when operation under the rated current or more continues

for a certain period of time. The overload warning signal is output in 20% of the time required

to output the overload alarm signal.

10000
1000
t(i)::raling 100 |- Overload Alamn level
{seconds) .
" |- Owverload warning iavel
1
Rated currant Instantaneous peak current
Currant
VO power supply
SGDB SERVOPACK 24V B0V
Photocoupler Qutput OLWRN+
:’ABI' oulput; {OL+) P,
aximurn operation n I
vollage: 30 VDC -1-———[ j!q. 3 %L\A_mu_ | S
Maximum cutput =l I
current: 50 mADC !
Overload Waming Output For Speed/Torque
Output - OLWRN Contro} and Position
Control
Overload Alarm Qutput For Speed/Torque
Output -~ OL Control and Position
Control

OLWRN is an overload warning output signal, and OL is an overload alarm output signal.

ON . ] .
status: Circuit is closed or signal is at low level. | Normal state
status: Circuit is open or signal is at high level. | Waming or alarm state

Use the following parameter to specify the pin to which the signal is to be output.

OUTSEL OQulput Setting Range: 110 | Factory
Cn-2D signal to 666 Setting:
selection 210

For Speed/Torque
Control and
Position Control

This parameter is used to specify a function signal as the 1CN output signal.

Is place Select the ICN-25 and 1CN-26 (/COIN//V-CMP) functions.

10s place Select the ICN-27 and 1CN-28 (/TGON) functions.

100s place Select the 1CN-29 and 1CN-30 {(/S-RDY} functions.
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3

.7.7 Using the Servo Ready Output Signal

Example: Overload warning is output to 1CN-27 and 1CN-28,

Cr-2D=15]

Preset Function
Vailue

0 /COIN/V-CMP

(Can be allocated to |CN-25 and 1CN-26 only.)

1 ITGON

2 /$-RDY

3 /CLT

4 /BK

5 Overload warning

6 Overload alarm

3.7.7 Using the Servo Ready Output Signal

This section describes how to wire and use photocoupler output signal /S-RDY (servo ready).

“Servo ready” means that the SERVOPACK is not in servo alarm state when the main circuit
is turned ON. For absolute encoder specifications, “servo ready” means that, in addition to the
above, the SEN signal is at high level and the absolute encoder is also in ready state.

11O power
SGDB SERVOPACK 4PN o
Photocoupler Output
Per output: /S-RDY+ .
Maximum cperation I
voltage: 30 VDC 1-——[ ]ﬂ' i /S-RDY— -
Maximum output H
current: 50 mARC :
:
Servo Ready Qutput For Speed/Torque
Output - /S-RDY Control and Position
Control

This signal indicates that the SERVOPACK is ready to receive servo ON signals.

ON L . .

Circuit is closed or signal is at low level. | Servo ready state
status:
stams: Circuit is open or signal is at high level. | Not in servo ready state

Use the following parameter to specify the pin to which the /S-RDY signal is to be output.

OUTSEL OQutput Setting Factory For Speed/Torque
Cn-2D signal Range: 110 | Setting: Control and
selection | to 666 210 Position Control
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This parameter is used to specify a function signal as the ICN output signal.

Is place Select the ICN-25 and 1CN-26 (/COIN//V-CMP) functions.

10s place Select the 1CN-27 and 1CN-28 (/TGON) functions.

100s place Select the 1CN-29 and 1CN-30 (/§-RDY) functions,

Example: /S-RDY is output to ICN-29 and 1CN-30.

Cn-2D=200
v;z‘:t Function
0 ICOIN/IN-CMP
{Can be allocated to 1CN-25 and 1CN-26 only.)
1 TGON
2 /S-RDY
3 /CLT
4 /BK
5 Overload warning
6 Overload alarm

3.7.8 Handling of Power Loss

Use the following memory swiich to specify whether to output a servo alarm when power

loss occurs.

g Operation to Be Performed at | Factory
Cn-01Bits Recovery from Power Loss Setting: 0

For Speed/Torque Control and
Position Control

If the SGDB SERVOPACK detects instanta- Power loss
neous voltage drop in power supply, it can output 200V
servo alarm A.F3 to prevent a hazardous situa- Sgﬁgg’e
tion. This memory switch is used to specify Cn-01bit5=0
whether to output this alarm. ALM .
(icnan) Cn-01 bits5 =1
—
Setting Meaning
0 Does not output a servo alarm after recovery from power loss,
1 Outputs a servo alarm after recovery from power loss.

Normally, set this memory switch to 0. If the /S-RDY signal is not to be used, set the
memory switch to 1. The /S-RDY signal remains OFF while the main power supply is OFF,

regardless of the memory switch setting.
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3.8.1 Wiring Instructions

3.8 Special Wiring

This section describes special wiring methods including the one for noise control. Always refer to
Section 3.8.1 Wiring Instructions and 3.8.2 Wiring for Noise Control, and refer to other sections
as necessary,

3.8.1 Wiring Instructions

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

IMPORTANT Always use the following cables for reference input and encoder wiring.

Maximum
Cable Type Yaskawa Drawing No. Allowable
Length
For reference input | 1% sted-pair DE9406969 3Im 98 ft)
cables
Multiconductor ,
For encoder shielded DEo4 1480y o incremental encoder) | 50 1 (65,6 f1.)
twisted-pair cable {for absolute encoder)
For a ground wire, use as thick a cable as possible. E—

* Trim off the excess portion of the cable to minimize the cable length.

* At least class 3 grounding (ground to 100 € or less) is recommended. —_—
 Always use one-line grounding,
* If the motor is insulated from the machine, ground the motor directly.

* Select grounding phase and grounding point in accordance with the national code and consistent with
sound local practices.

Do not bend or apply tension to cables.

» Since the conductor of a signal cable is very thin (0.2 to 0.3 mm), handle it with adequate care.
Use a noise filter to prevent noise interference. Noise filter

(For details, refer to the following precaution.)

* Iftheservoistobeused near private houses ormay receive
noise interference, install a noise filter on the input side of
the power supply line. Since this SERVOPACK is de-
signed as an industrial device, it provides no mechanism
to prevent noise interference.

To prevent malfunction due to noise, take the following actions:

* Position the input reference device and noise filter as close to the SERVOPACK as possible.
* Always install a surge absorber circuit in the relay, solenoid and magnetic contactor coils.

* The distance between a power tine (such as a power supply line or motor cable) and a signal line must
beat 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 SER-
VOPACK is placed near a high-frequency oscillator, install a noise filter on the input side of the power
supply line.
Note: 1. Since SERVOPACK uses high-speed switching elements, signal lines may receive
noise. To prevent this, always take the above actions.
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2. For details of grounding and noise filters, referto Section 3.8.2 Wiring for Noise Control.
Use a molded-case circuit breaker (MCCB) or fuse to protect the power supply line from high voltage.
* This SERVOPACK is directly connected to commercial MccB
power supply without a transformer. Always use an

MCCB or fuse to protect the servo system from accidental
high voltage.

» Select an appropriate MCCB or fuse according to the
SERVOPACK capacity and the number of SERVO-
PACKs to be used as shown below.

=
MCCB or Fuse for Each Power Capacity
SERVOPACK Power Supply Capacity per Power Supply Capacity per
Model SERVOPACK" (kVA) MCCB or Fuse'? (A)
SGDB-2BAD 36.7 150
SGDB-3ZAD 50.1 200
SGDB-3GAD 61.8 225
SGDB-2BDD 36.7 100
SGDB-3ZDD 50.1 150
SGDB-3GDD 61.8 150
SGDB-4EDD 75.2 225
SGDB-5EDD 91.9 225

* 1. Power capacity at rated load
* 2. Operating characteristics (25°C): 2 seconds or more for 200%, 0.01 second or more for
T00%

Note: A fast-operating fuse cannot be used because the SERVOPACK power supply is a capaci-
tor input type. A fast-operating fuse may blow out when the power is turned ON.

3.8.2 Wiring for Noise Control

B Example of Wiring for Noise Control

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

correctly.

This SERVOPACK has a built-in microprocessor (CPU). To protect the microprocessor from

external noise, install a noise filter in place.
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3.8.2 Wiring for Noise Control

The following is an example of wiring for noise control.

Moisae fitter *
. ) SGDB SERVOPACK | Servomotor
N F==x
I L]
200VAC AF — i
1
i I
3.6 mm? I g
or more . =Y
| O ®
g
> 12 G
) L}
| 2
. g?:nr:;ion relay  se- :}Smn‘;:;
v T S - H
+ Signal generation cir-
"""" - cuit (provided by cus-
1 tomar) '
P—
it
. L]
H ;-‘ 3.5 men?
p AVR ormorg !
ground
1 1
2 mm2 or more
: ! 2
(casing)y (Casing) (Casing) 3.5 mm2 or mors
r Wire with a thickness of ‘

L 3.5 mm? or more

- - - - B, - —{Casing)

_______ N

Ground plate

Ground: Cne-line grounding
= (al jeast class 3 grounding)

* When using a noise filter, always observe the following wiring instructions:
Note:1. Foraground wire tobe connected tothe casing, use athick wire with athickness ofatleast 3.5 mm?2
(preferably, plain stitch cooper wire).

2. For wires indicated by P}, use twisted-pair cables whanever possible.

B Correct Grounding

® Ajways ground the motor {rame.
Always connect servomotor frame terminal FG to the SERVOPACK ground terminal @
Be sure to ground the ground terminal @

If the servomotor is grounded via the machine, a switching noise current will flow from
the SERVOPACK power unit through motor stray capacitance. The above grounding is
required to prevent the adverse effects of switching noise.

® If the reference input line receives noise, do the following.

Ground the 0 V line (SG) of the reference input line. If the main circuit wiring for the motor
is accommodated in a metal conduit, ground the conduit and its junction box. For all
grounding, always use one-line grounding.

3-84



3.8 Special Wiring

B Noise Filter Installation

Use an inhibit type noise filter to prevent noise from

the power supply line.

Install a noise filter on the power supply line for

peripheral equipment as necessary.

The following table lists recommended noise filters

for each SERVOPACK type.
SERVOPACK Model Noise Filter Connection “°°°'““:§|'::f" Noise

0.3 kW SGDB-2BAD (Correct) FN258L-130-35

0.5 KW SGDB-3ZAD FN258L-180-07

0.7 KW SGDB-3GAD II FN359P-250-99

1.0 kW SGDB-2BDD FN258L-75-34

1.6 kW SGDB-3ZDD (Incormect) FN258L-100-35

2.0 kW SGDB-3GDD FN258L-130-35

3.0 KW SGDB-4EDD T I FN258L-180-07

4.4 KW SGDB-5EDD 1 1 FN258L-180-07

Note: These noise filters are manufactured by Tekin Corp. and available from Yaskawa. For
noise filters, contact your nearest Yaskawa sales representatives.

Always observe the following installation and wiring instructions. Incorrect use of a noise filter

halves its benefits.

® Separate input lines from output lines.

Do not put the input and output
linas in the same duct or
bundle them together.
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N —
3.8.2 Wiring for Noise Controf

® Separate the noise filter ground wire from the output lines.

Do not accommodate the noise
filter ground wire, output lines
and other signal lines in the
same duct or bundle them L mfeise ‘ ?ﬂ""se
together. d =
The ground wire
n can ba close to
1 > input linss.
<E
= =
BOX BOX

X O

® Connect the noise filter ground wire directly to the ground plate.

Do rot connect the noise filter
ground wire to other ground

wires. Noise Noise E.:.
filler | filter

L]

Shislded ground Thick
wire and
shon

BOX BOX

X O

® When grounding a noise filter inside a Unit.

If a noise filter is located inside

a Unit, connact the noise filter - :

ground wire and the ground Unit }

wires from other devices inside

the Unit to the ground plate for — :: Noise |

the Unit first, then ground these — fikor_|

wires. ’—‘l €
J_ E

= = Ground

g




3.8 Special Wiring

3.8.3 Using More Than One Servo Drive
An example of wiring more than one servo drive is shown below.

Power supply
S

_WO\.JG-—-— =

T
i
Power
Power ON
OFF —

JRY MG
-0
NG
Noise filter -0 sup

LA SGDB SGME
L2/ SERVOPACK servomotor

3

? L1Cir

L3CA

-

Hil

SGDB 3GMB
SERVOPACK sarvomolor

LR/ SGDB SGMB
L2/s SERVOPACK sarvomaotor

[RTag

LICH 1] M

LacA

Note: Wire the SERVOPACK 1CN

so that terminal S is the ALMs . .oen.
grounding phase. 82 ALM- IE:

vov =

Connect the atarm 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 output
signal, so the output transistor is turned OFF when the system enters an alarm state.

The output transistor is turned OFF when the ALM output signal invokes alarm state.
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3.8.4 Using the Regenarative Resistor Units

Multiple servos can share a single MCCB or noise filter. Always select a MCCB or noise filter
that has enough capacity for the total power capacity (load conditions} of those servos. For de-
tails, refer to page 3 -83.

3.8.4 Using the Regenerative Resistor Units

High-capacity SERVOPACKSs have no built-in regenerative resistor. For such SERVOPACKSs,
connect an external Regenerative Resistor Unit.

I Connecting a Regenerative Resistor Unit

The standard connection diagram for a Regenerative Resistor Unit is shown below,
The following connection example is for 2 200-V Regenerative Resistor Unit. For a 400-V Re-
generative Resistor Unit, connect the B1 and B2 terminals in the same way.

SERVOPACK

Threg-phase
200-230 VAC

Regenerative Resistor
Unit

Connecting a Regenerative Resistor Unit

Bl Regenerative Resistor Units

SERVOPACK 222;':2:&6:5 Reeitance. Capacity (W)
Model Model ©)
SGDB-2BAD JUSP-RAQR 2.4 2400
SGDB-3ZAD JUSP-RAQ9 1.8 4800
SGDB-3GAD JUSP-RAI1I 1.6 4800
SGDB-2BDD | JUSP-RA1Z 9 3600
SGDB-3ZDD | JUSP-RAI3 67 3600
SGDB3GDD | JUSP-RAI4 5 2800
SGDB-4EDD JUSP-RAI1S 4 6000
SGDB-5EDD JUSP-RA16 3.75 7200
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IMPORTANT A Regenerative Resistor Unit becomes very hot under some regenerative operation conditions of the servo sys-

tem. Therefore, provide a cooling mechanism for the Regenerative Resistor Unit, use heat resistant and incom-
bustible cables, and route the cables so that they are not in contact with the unit,

The allowable dissipation of regenerative resistance is approximately 20% of the rated allowable dissipation of
the resistor. 1 the regenerative power (average) exceeds the allowable limit of 20% when the servo system is
operating inregenerative operationmode, selectan additional regenerati ve resistorthathas agreaterrated allow-
able dissipation (W). Always take the servo system operation conditions into consideration when determining
which Regenerative Resistor Unit to use.

Example of allowable motor duty conditions is shown below.

«— Motor instantaneous
max. speed

25s

* Motor deceleration torque: Maximum torque

* Load inertia: Five times the motor rotor inertia
Assuming that there is no machanical loss.

3.8.5 Using an Absolute Encoder

An absolute value detection system detects an absolute position of the machine even when the
servo system is OFF. If such a system is to be formed in the host controller, use an SGMB servo-
motor with absolute encoder. Consequently, automatic operation can be performed without
zero point return operation immediately after the power is turned ON.

SGMB-LIOIWI[) 12-bit absolute encoder
SGMB-CJO3SO  15-bit absolute encoder

- Always detects * Zelgdetum
absolute position Y n

Absolute encoder
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3.8.5 Using an Absolute Encoder

The standard connection diagram for an absolute encoder mounted on a servomotor is shown
below.

® Interface Circuit

Host controller SERVOPACK SGMB servomotor

” Absolute encoder
" .
%ﬂ'_" N4 20N4560- R0V L0
408 1EN-2 20N-1,2.3;

1 MCN-21 2CN-12
Battery =~ N2 2CN-13

Serial
interface | » 1ICN-33 2CN-131
circut »1CN-34 2CN-17
—‘v‘ y 1CN-35 2CN-18
down » 1CN-36 2CN-10¢
Clear count- ! Y ICN-19 2CN-14 ¢
— P 0 1CN-20 2CN-15¢
Serial '—E@E MHCN-H 2CN-8 ¢
2:53?08 roer—g 1ICN-49 ZCN-§

oV ;
Line Raceivar Usad: SN75175 or MC3486 manufactured by Texas Instrumants Inc.
Tarmination Resistor R: 220 o 470 W

P§, /PS, PSO and /PSO are for 12-bit absolute encoders only.

$P  Represents twistad pair wires

SEN signal Electrical Specifications

» The SEN signal must be set at high level Host controfler SGDB SERVOPACK
after at least three seconds after the | «sv SEN __1cn-4) 1000 B
power is turned ON. Athighlevel | Ql]l] 1

Tav6or Approx. ima__ |4 T'+F
. - equivalen

® When the SEN signal is changed from oy¥ JOSEN 1o Yov

low level 1o high level, +5 V is applied ® APNP transistor is recommanded,
- * Signal fevel High leval: Min. 2.5 V

to the absolute encoder, and serial data ¢ Low taval: Max. 0.0V
and initial incremental pulses are trans-
mitted.

¢ The motor is not turned ON until these operations are complete, regardless of the servo
ON signal (/S-ON).

B Memory Switch to Determine Whether to Use Input Signal SEN

. Use of SEN Input Signal Factory For Speed/Torque Control and
Cn-01 Bit 1 P > 4
Setting: 0 Position Control
This memory switch is used to determine wheth- SERVOPACK
er to use input signal SEN (1CN-4). ‘C:‘ Sarvomotor
—»
This memory switch is available for absolute en- SEN
coders only (not for incremental encoders). Absolute encoder
Setting Meaning

0 Uses SEN signal.

Does not use SEN signal.

(The SGDB SERVOPACK always assumes
that the SEN signal is at high level, regardless
of the actual signal level.)
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IMPORTANT

IMPORTANT

If the SEN signai is to be turned OFF, then ON again, it must remain at high level for at least 1.3 seconds before
being tumed OFF.

SEN signal OFF ON: High level OFF | ON

15 ms i.._
or morel

1.3 seconds or more

M Memory Switch to 1 to Select Absolute Encoder

Cn-01 BitE Encoder Type Selection Facllory For.S.peedfT orque Control and
Setting: 0 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
Encoder
Specifications
2 Incremental encoder: 8192 pulses per revolution 0
6 Incremental encoder: 4096 pulses per revolution
w Absolute encoder: 1024 pulses per revolution |
S Absolute encoder: 8192 pulses per revolution

Use the following parameter to set the number of pulses for the absolute encoder to be

used:
PULSNO Unit; Setting For Speed/Torque Control
Number of Encoder Pulses | P/R Range: and Position Control
Cn-11 Number of
Encoder
Pulses

Sets the number of encoder pulses 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
Encoder
Specifications
2 Incremental encoder: 8192 pulses per revolution 8192
6 Incremental encoder: 4096 pulses per revolution 4096
W Absolute encoder: 1024 pulses per revolution 1024
S Absolute encoder: 8192 pulses per revolution 8192

Incorrect settings of the above parameters may result in abnormal motor operation. To prevent this, always set
the parameter correctly.
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3.8.5 Using an Absolute Encoder

B 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: ¢ Connect the battery securely to prevent contact faults
resulting from environmental changes or aging.
Lithium battery * Battery voltage is not monitored inside the SERVO-
Toshiba Battery Model ER6V C3 PACK. Provide a battery voltage monitor circuit as
3.6 V, 2000 mAH necessary,

Minimum voltage: 2.8 V

B Setting up Absolute Encoder

Set up the absolute encoder in the following cases:

® When starting the machine for the first time

® When the absolute encoder is not connected to power supply or backup power supply (bat-
tery) for more than two days
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The setup procedure is as follows:

15-bit absolute encoder (Motor type encoder specifications=5)
1 l Discharging Electricity from the Encoder O

+ Tum the SGDB SERVOPACK OFF, then discon-

nect the encoder connactor. 2 | Turning the Power ON
» Short-circuit encoder connactor terminals R and § + Retum the wiring to the nomal state.
tor at least Iwo minutes. « Connect tha battery, turn the SGDB SERVOPACK

Key position ON, and set the SEN signal at high ievel.

+ Italarm “A.00" arises, repeat the same procedure
from the beginning.

» |fno problem has occurred, the sstup procedura is
complete.

12-hit absolute encoder (Motor type encoder specifications=W)

1 | Turning SGDB SERVOPACK ON O

» Wire the SGDB SERVOPACK, moter and encoder .
in the normat way. 3 I Resetting Data
+ Connact the battery and turn the SGD8 SERVO- » Turn the SGDB SERVOPACK 14
PACK ON. OFF. than disconnact the en- ==
codar connacior. ==
+ Short-circuit encoder connec-
tor tarminals 13 and 14 for two
saconds or more.
(For SGM and SGMP servomo-

2 | Turning the Encoder ON tors)
Short-circuit encoder connec-
tor tlerminals R and S for at least

+ Setthe SEN signal at high level.

two seconds.
* Keep the encoder tumed ON for at least thres min- (For SGMG, SGMD, and SGMS
ules. SBrvomotors)

» |t does not matter even il alam status arises. U
Q 4 | Tuming the Power ON

Ratumn the wiring 1o the original state.

Tum the SGDB SERVOPACK ON and setthe SEN
signal at high level,

« If alarm “A_QC" arises, repeat the same procedure
from the beginning.

It no problem has oceurred, the setup procedure is
complets.

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 machine without the home
position being reset does not only damage the machine but may also cause an accident resulting in injury or
death.
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3.8.5 Using an Absolute Encodar

B Absolute Data Exchange Sequence

The SERVOPACK sends absolute data to the host controller when receiving output from an
absolute encoder. This data exchange sequence is described below.

Use the following detailed information when designing a host controller,

Outline of Abselute Signal SERVOPACK
‘The absolute encoder outputs PAO, PBO, ox
. P,
PCO and PSO as shown on the right. FB of G g ! 2
circuit
PCO
PS PSO
Signal Name Status Contents
Initial state Serial data
PAO Initial incremental pulse
Normal state Incremental puise
Initial state Initial incremental pulse
PBO
Normal state Incremental pulse
PCO Normal state Home position pulse
PSO Normal state Rotation count serial data
{12-bit absolute encoder only)
Contents of Absolute Data
Serial Data; Indicates how many turns the motor shaft has made from the

Initial Incremental Pulse:

Coordinate data

Value M

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 position at the
maximum speed of 4,900 r/min.

Reterence position Current position
(setup)

-2 -1 ] S 4 +2
t j j 1 j V |
H L] ) *0 H +1 1 HE .
: i ] i Pe P i
: . -t C e
i : ; Pu M ;

Absolute data Py can be determined using the following formula.
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3.8 Speciat Wiring

Pe Current value read by encoder
PE=M X R+Po M Serial data (rotation count data)
Pu = Pt — Ps Po Number of initial incremental pulses
(Normally, this is a negative value)
Ps Number of initial incremental pulses read at setup
(This is normally a negative value. This value is
stored and managed at the host controller.)
Pw | Current value required for the customer system
R Number of pulses per encoder revolution
(pulse count after dividing, value of Cn-0A)

Absolute Data Transmitting Sequence

1. Set the SEN signal at high level.

2. After 100 ms, set the system to serial data reception-waiting-state. Clear the incremental 3

pulse up/down counter to zero.

3. Receive eight bytes of serial data.

4. The system enters a normal incremental operation state approximately 50 ms afier the last

serial data is received.

SEN
Encog-
er Volis Rotation count Initial incremental
% serial data pulse

PAD UnT:efinad 1
PBO { Undafined tnitial
PSP I L 4 al
R R -F -y nulse 4

i 1o FRotation count
_Undefined e :: m :"" I sariat data
PSO MoK zw"" :": ; to

ms Max. ms

150 1 o125 ms Max

el - bl Bl

1010 Approx.

15 ms 23ms

Detailed Specifications of Each Signal

» Specifications of PAO Serial Data:

The number of revolutions is output in five

digits.

Data transmission Start-stop

method synchronization
(ASYNC)

Baud rate 9600

Start bit 1 bit

Stop bit 1 bit

Parity Even number

Character code ASCII 7-bit code

Data format 8 characters. As shown
on the right.
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“+" or “" “on ‘CR"

P or “AT

\ - — ~ \

AT
e

c0Q0001010

B
T Data

Start bit Even parity

& Data is P+0000 (CR) or P-0000
{CR) when the number of
revolutions is zero.

& The maximum number of
revolutions is +99999. if this
value is exceeded, it returns to
0000.
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3.8.5 Using an Absolute Encoder

* Specifications of PSO Serial Data:

The number of revolutions and the abso-
lute position within one revolution are
always output in five and four digits,
respectively. The transmission cycle is
approximately 40 ms.

Absolute position
Number of within one revalution:

revolutions: ‘0" to g~ "0"to "9
P” or A" R [

[ ~ ~ . ~
AR RAE R ) o 0 0 s s e

' Tea

T LT
090001010
Data transmission Start-stop Data
method synchronization Startbit  Even parity
(ASYNO)
Baud rate 9600 ® Absolute position data within one
- revolution is a value before frequency
Start bit 1 bit dividing.
- : 4, luti
Stop bit Ton {4,096 pulses. Per revol -utlon) '
® Absoluts position data increases during
Parity Even number forward rotation (standard setting).
- {Not vaiid in reverse rotation mode)
Character code ASCI 7-bit code
Data format 13 characters, As
shown on the right.

e Incremental Pulse

and Home Posi-

tion Pulse:

Initial incremental pulses which pro-
vide absolute data are first divided by
the frequency divider inside the SER-
VOPACK and then output in the same
way as normal incremental pulses.

Forward Reversa
tolation rotation
Phase A T PhaseA— T _J—
PhaseB~L_JT1_I1 Phasesd L 1L _
Phasa C |+|— L
L tF'hase: c S—

® Note that phase C is not divided so its pulse

width is narrower than phase A.

» Use the following parameter to set the pulse dividing ratio.

PGRAT Unit: P/R Setting Range: For Speed/Torque
Cn-0A | Dividing Ratio 16 to Number of Control and
Setting Encoder Pulses Position Control

Set the number of output pulses for PG output

signals (PAO, /PAO, PBO and /PBO).

Pulses from motor encoder (PG) are divided
by the preset number of pulses before being

output.

Qutput tamminats:

SGOB PAQ (1CN-33)

SGML) SERVOPACK  /pap {1CN-34)
sarvomolor PBO {1CN-35)
/PBO (1CN-36)

Phasa A

Phase B Output

encoder ase A ~
e~
@ ey
faso B dividar

The number of output pulses per revolution
is set in this parameter. Set this value accord-

ing to the reference unit of the machine or

controller to be used.

The setting range varies according to the en- PBO

coder used,
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8 Special Wiring

B Aiarm Dispiay

When a 12-bit absolute encoder is used, the following alarms are detected and displayed.

List of Alarms

Digital

Alarm Type Meaning Operator PA% Stirial Psg S.erial
Display a ala
Indicates that backup
voltage drop was detected. ALARMOA
Backup Alarm | (This alarm helps maintain - ] ALMBSL. .GD BACK
reliability of rotation count IQEB
data.)
Indicates that backup
voltage drop was detected. ALARMOD
Battery Alarm | (This alarm warns of l N33 | ALMs3. .‘a:’ BATT
battery replacement and .QE.
disconnection.)
Indicates that an error was ALARMOB
Checksum Error | detected in memory data - E' ALMS2. .‘!:’ CHEC
check. ..m@.
Indicates that the motor was ALARMOP
running at a speed = .
Overspeed exceeding 400 r/min when '.E@ ALMSS. @ OVER
the encoder was tuned ON.
Absolute E éndica;zs.that an err}(:r \;v(as ALARMOH
solute Error etected 1n sensor chec 0 ALMS4. .‘a:’ ABSO
inside the encoder. ..m@
Backup/Battery ALARMOE
Combination .l@@n ALMBS1. BACK

Alarm

(BATT)

The SEN signal can be used to output alarm information from PAO and PSO as serial data.

SEN Signal v T L oF ‘L
Digital (TR [ RiBlD) [ IRiSls)
Operator or Absoiute encoder alarm Absolute encoder alarm
Display 1] bl (Details unknown) {Alarm type identified)
PAO Serial Juuo ALARMO* | ALMS8x,
ALMS0, G:'
Data Incremantal pulse .
. PLOCOCLHA-00000 ALARMO*
PSO Sernial .
CcOooco OO0 {(Undefined) {(Undefined)
Data %ok ok @
and so on .

Absolute Encoder Home Position Error Detection

Cn-02 Bit 1

Absolute Encoder Home
Position Error Detection

Factory
Setting: 0

For Speed/Torque Control and
Position Control
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3.8.5 Using an Absolute Encoder

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 horne 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.

Y N
m 4 Home position error detection

This function detects an encoder count error resulting from noise. 1t checks the number of pulses per motor revolu-
tion, and outputs a hotne position error alarm if that number is incorrect.

If the absolute encoder detects an error, it inverts phase C and notifies the SERVOPACK of the error. In this case,
this “home paosition error detection” function also works.
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3.8 Special Wiring

3.8.6 Connector Terminal Layouts

This section describes connector terminal layouts for SERVOPACKSs, SGMB servomotors and
Digital Operators.

B SERVOPACK Connectors

1CN Terminal Layout
N-CMP Speed coinci-
! 5G o 2 (/COIN-) dence cutput
TGON
2 SG oV 27 fMGON+ "
Power supply oulput signal
for open col- TGON
3 PLI lector refer- 28 TGON- culjl signal
SEN signal in- ence Servo ready
4 SEN put 29 | /S-RDY+ output
Speed refer- Servo roady
s V-REF ence input 30t /S-RDY- Ul
6 sG ov 3 | awme | Servoulam
output
Reference Servo alam
7 PULS pulse input . % ALM- output
Reference PG dividing
] PULS - 33 PAO outpt
pulse input
phase A PG dividin
Torque refer- £
E] T-REF o 34 PAC oulput
ence input "
PG dividing phasc A
10 5G i 35 PBO oulput
phase B PG dividing
1 SIGN zcic:':n::; 36 fPBO oulput
Reft B g phase B
2 | msen Reference 37 | aLot
sign Inpu Power supply Alarm code Alarm code out-
for epen col- outpul {open put {open col-
3 pL2 lector refer- collector out- el ALO? lector oulput)
Error counter cnce put;
14 CLR elear inpnl » ALO3
Error counter Servo ON in-
15 CLR cloar input 4 | /5-ON put
I6 TQR-M Torque i 4] MP-CON P control input
17 | VIG-M | Speed monitor az | por | Fooward o
Power supply travel inpul
for open coltec- Reverse over-
18 PL3 tor reference PG dividi 4 N-OT Lravel input
ividing .
1 | pco outpul | ALY I;”uf"“ reset in-
PG dividing phase C Forward exler-
0 PCO oulpul 45 /P-CL nal torque limit
phasc C ON input Reverse external
21 BAT Bauery {+) 46 N-CL torque limit ON
itput
+24V Exiemal power
2 BATD Banery {-} 47 N
Power supply IN supply inpul
for speed/ Phase §
23 +i2¥ 48 P50
Power suppty torque refer- Signal vutput
for speed/lorque ence Phasc 8
24 -2y reference . 4 #50 Signal vutput
N-CMP Speed coinci-
25 LCOINS) dence signal 50 FG Frame ground
autput

» SERVOPACK End Connector model: 10250-32A2JL. (manufactured by 3M)

+ Cable End Connector model: 14150-3000VE (manufactured by 3M)
Connector case model: 10350-52A0-008 (manufactured by 3M)
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3.8.6 Connector Termina! Layouts

2CN Terminal Layout

L | ecov "
B
2 PGOV "IG pawer sup- PG poyersar 1z | BAT+ a;;on(:;c{i%r-
plyiv plyov or only} Battery (=) (for
3 PGOV 13 BAT - absotute encod-
I
4 | posv ta f pc [ PGinput phase i
PG power sup- PG U PG i h
ply +g“{f 3 PGSV ply f;v(f” " PG b 15 rC C el phese
6 PGSV 16 PA A input phase
Rottion dircc- PG input ph
PG input phase ! o “‘(‘]fl‘l::'?’,:ll - ] 7 LT A
8 PS | 5 (forabsolue p— 18 | pp | FOweuphase
encoder oaly) Y ws s (f:::zlil::zl:: 19 ) ;G input phase
enceder only)
14 20 FG Frame ground
» SERVOPACK End Connector model; 10220-52A2JL (manufactured by 3M)
* Cable End Connector model; 10120-3000VE {manufactured by 3M)
Connector case model: 10320-52A0-008 (manufactured by 3M}
B Connectors for Incremental Encoder
SGMB series
A| Channel A output
B| Channel /A output
C| Channel B output
D| Channel /B output
E| Channel C output
F | Channel /C output ==
G| 0V (power supply) s a
H[ +5 V {power supply}
J | Frame ground (FG)
ftems to be Prepared by Customer
R ;
{Straight; 20- E
Cable clamp, L04-20250KE CI -
L] | L

0.12 mm2

Ao]-Bue o 18
82 a 3}; Items to be Prepared by Customer

g%{:ﬁ:gﬂ Case:

o Ll o 15 10320-52A0-008
"°‘*mm—r—‘“‘—7: ' ro4 (manufactured by 3M)

/IR --oé Connector:
0.3 me? . ufg 10120-3000VE

sob b ”= {manutactured by 3M)




3.8 Special Wiring

B Connectors for Absolute Encoder

SGMB series

Channel A output

Channel /A output

Channel B output

Channel /B output
Channel Z output
Channel /Z output
0V (power supply)
+5 V (power supply)
Frame ground (FG)

Channel S output
Channel /S output — e
Reset ==t 1—i— =
0V (battery)

T| 3.6 V (battery)

gi‘ur;' w('lj.s:;;:;{“ J?Dgamzlg-?;ém EB or
Canle ;ﬂ;mgt& 2 OQJ;gBKe-zo-zss-u-EB

wimliCtlR|I-|Z|omo|g|lalote

Items to be Prepared by
Customer

Case:

10320-52A0-008
{manufactured by 3M}
Connector;
10120-3000VE
(manufactured by 3M)
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3.8.6 Connector Terminal Layouts

B Connectors for Digital Operator

* JUSP-OP02A-1 (Hand-held Type)

™

* JUSP-OP03A (Mount Type)

SERVOPACK )

= )
OPERATOR
SERVOPACK JUSP-OPO2A
s —28PL Fits directly into
il Ll
SERVOPACK
DATA ’
@A)
EeEeee—rr—r—r—-—r-— ¥ YASKAWA
=—1—F——F [ |——= > )
8 8 \_ | v @)
17JE-23090-02
{manufactured by Daiichi Flat cable
Denshi Kogyo K.K.) {accessory}
[l [ =
8 8
B
8
B_RE-QQ
L -
Pin| Signal| Signal Circuit Name Signal
No.| Name Direction
1 TXD Transmit data (non-inversion side) PeS§
2 TXD | Transmit data (inversion side) P« 8§
3 RXD Receive data (non-inversion side) P35
4 /RXD | Receive data (inversion side) P-S
5 OFH #
6 /RXD | Shorting pins 6 and 7 produces a terminal
7 RT resistance of 220 £ between RXD and /RXD.
8 5VPP #
9 GND Signal ground Q0 v
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USING THE DIGITAL OPERATOR

This chapter describes the basic operation of the Digital Operator and the
canvenient features it offers.

All constant settings and motor operations arc possible by simple, conve-
nient, operation.

Operate the Digital Operator as you read through this chapter.

4.1 BasicOperations ...................... 4-2
4.1.1 Connecting the Digital Operator ... ........... 4-2
412 KeyFunctions ...........cciiiiiiininnn.. 4-2
4.1.3 ResettingServo Alarms ...................... 4-4
4.1.4 Basic Functions and Mode Selection ........... 4-5
4.1.5 Operation in Status Display Mode ............. 4-6
4.1.6 Operation in Parameter SettingMode .......... 4-9
4.1.7 OperationinMenitorMode ......... .. ... ... 4-14
4.2 Usingthe Functions .................... 4-17
4.2.1 Operation in Alarm Trace-back Mode .......... 4-17
4.2,2 Operation Using the Digital Operator ........... 4-19
423 AUtOIUNING ... .ottt e et 4.-22
4.2.4 Reference QOffset Automatic Adjustment ........ 4-28
4.2.5 Reference Offset Manual Adjustment Mode ..... 4-30
4.2.6 Clearing Alarm Trace-backData............... 4-33
4.2.7 Checking the Software Version ................ 4-35

4.2.8 Current Detection Offset Manual Adjustment Mode  4-35

4-1
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“
4.1.2 Key Functions

4.1 Basic Operations

This section describes the basic operations using the Digital Operator.

4.1.1 Connecting the Digital Operator

The Digital Operator is available as two models: JUSP-OP02A-1 (Hand-held Type) and JUSP-
OPO3A (Mount Type).

Each model is connected to the SERVOPACK as shown below.

JUSP-OP02A-1 (Hand-held Type) JUSP-OPO3A (Mount Type)

(b) ) SERVOPACK )
7 N 88888

AEEER

DIGITAL
'ACK
SERVOP JOPERATOH

Attach directly on

= 60 -
L S
KIMB]

W YASKAWA

Connect using the T m
cable supplied.

SERVOPACK

® The Digital Operator connector can be connected or disconnected while the SERVOPACK
power is ON.

4.1.2 Key Functions

The Digital Operator can be used to set parameters, operation references, and to show display
status,

This section describes the Digital Operator key names and their functions available from the
initiai displays.

42



4.1 Basic Operations

Digital Operator (Hand-held
Typa)

/@ ™y

(( =)
[E' b b]]
SERVOPACK OPER‘GA?SF'E

JUSP-OPOZA

ALARM

W vasKawa
= 7,

X )

Digital Operator (Mount Type)

SERVOPACK )

o
o

UP MODE/SET

Name Function
ALARM RESET Key Press this key to reset the
servo alarm,
OSPL DSPL/SET Key Press this key to select the
= status display mode, setting
mode, monitor mode, or
alarm trace-back mode.
This key is used for data
selection when set to setting
mode.
DATA/ENTER Key Press this key 1o set
ENTER

parameters or to display set
values of parameters.

]

<]

Value
Change/
JOG Key

Up Cursor
Key

Press this key to increase the
set value. This key is used as
a forward start key in jog
operation,

Down
Cursor Key

Press this key to decrease the
set value. This key is used as
areverse start key in jog
operation.

M

A

Digit Select
Key

Right
Cursor Key

Left Cursor
Key

Press this key to select the
digit to be changed. The
selected digit will flash.

Press the Right Cursor Key
to shift to the next digit on
the right.

Press the Left Cursor Key to
shift to the next digit on the
left.

SVON Key

Press this key to perform the
Jjog operation with the
Digital Operator.

Name

Function

upP

UP Key

DOWN Key

Press these keys to set user
constants or display the set
values of parameters.

Press the UP Key to increase
the set value.

Press the DOWN Key to
decrease the set value.

Press the UP and DOWN
Keys together to reset the
servo alarm.

MODE/SET

MODE/SET Key

Press this key to select the
status display mode, setting
mode, monitor mode, or
alarm trace-back mode.

DATA

DATA Key

Press this key to set
parameter values or to
display the values of
parameters.

This key is used for data
selection in setling mode.
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4.1.3 Resetling Servo Alarms

4.1.3 Resetting Servo Alarms
Servo alarms can be reset using the Digital Operator. Use either of the following methods, ac-
cording to the type of Digital Operator being used.

Servo alarms can also be reset by the 1CN-44, JALMRST input signal. Refer to Section 3.7.1
Using Servo Alarm Ouiput and Alarm Code Output for details,

The servo alarm need not be reset if the control power supply is turned OFFE.

Model: JUSP-OP02A-1 Model: JUSP-QOP03A
Press
ALARM ) up  DOWN
Press Alarm Reset IoREY :
simultanecusly. Alarm Reset

Om. 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.




4.1 Basic Oparations

4.1.4 Basic Functions and Mode Selection

Digital Operator operation allows status display, parameter 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-OPOZA-1

Press the

=

key to switch the mode.

25

JUSP-OP03A

28888

/étatus Display
Mode (Secticn 4.1.5)

Gl bbb

~

Displays the SERVOPACK status as bit
st.

( Setting Mode (Section 4.1.6)

Cin|-1010)
-

\

Press the
MODESET

key to switch the
mode.

Special Modes
These modes are selected by setting a

-

4-5

-
. value for parameter Cn- BG
ets the parameters 1o select and set Hand-held Digital Operator:
80 SERVOPACK functions. Press the DATA/ENTER Kay.
Mounted Digital Operator:
/ Monitor Mode (Section 4.1.7) '\ Press the DATA Key.
il |- 1M {n-00
E—' okl . U) Setiing Mode
Displays the speed references to the SERVQ-
PACK, the actual spaed, and imemal status. D0-00 Oparation mode from Digi(a|
{ % Operator (Section 4.2.2)
[AIarm Trace-back O0-0 1 | Referance offset automatic
Mode (Section 4.2.1) adjustment mode
(Section 4.2.4)
TREEE)
: 00-02 | Clear alarm trace-back data
Displays a log of previous alamms. / (Section 4.2.6)
Reference offset manual
00-03 adjustment mode
{Section 4.2.5)
O0-0y | Motor-model check mode
{Section 4.2.7)
Auto-tuning mode
B0-05 | (section 4.2.3)
Software-version check
0o-06 mode (Section 4.2.7)
00-06 Current detection offset

manual adjustment mode
{Section 4.2.8)
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4.1.5 Operation in Status Display Mode

4.1.5 Operation in Status Display Mode

The status disptay mode displays the SERVOPACK status as bit data and codes.

® Sclecting Status Display Mode

Press or »ﬁﬁ to select the status

display mode.
D —
Cn|-0i0 TRTEE

NCET

: The status display mode is selected when the
at:éus Display  power supply is turned ON.
B

Keys to the status display are shown below.

For Speed Control

Bit Data Code

n Y

{ Speed Coincidence,

Base Block b b]
= =]
( Control Power ON) Toon
( Speed Reference I"m ( :romua Reference input )

Code Status
l"] Base block
b ! Servo OFF (motor power OFF)
Run
l'- =4 "'] Servo ON (motor power ON)

= : Forward Rotation Prohibited (P-OT)
C] 1CN-42 (P-OT) OFF. Sce Cn-01 Bit 2 (page 3 -7).

Reverse Rotation Prohibited (N-OT)
1CN-43 (N-OT) OFFE See Cn-01 Bit 3 (page 3 -7).

a
[}
s

= = Alarm Status
n Displays the alarm number. See the table of alarms on page 4 -18.




4.1 Basic Operations

Bit Data Description
Control Power ON Lit when SERVOPACK control power ON. Not lit when
SERVOPACK control 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 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)

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 it if input torque reference is below preset value.
Preset value: Set in Cn-0B (10% rated torque is standard

setting)
(Used for torque feed-forward or current restriction}
Power Ready Lit when main power supply circuit is normal.
Not lit when power is OFF or main power supply circuit is
faulty.
For Position Control
Bit Data Code

{_Positioning Complete

Base Block /- b b
Y
{ Control Power ONJY \m
(_Reterence Pulse Input) Error Counter Claar In

Code Status
Base block
e} J:;J Servo OFF
Run
Ul b-'] Serva ON

1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 3 -7).

Reverse Rotation Prohibited

py J Forward Rotation Prohibited
] 1CN-43 (N-OT) OFF. Sec Cn-C! Bit 3 (page 3 -7).

=T Alarm Status
! ] Displays the alarm number. See the table of alarms on page 4 -18.

R
[l
K
=/

47
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4.1.5 Operation in Status Display Mode

Bit Data Description
Control Power ON Lit when SERVOPACK control power ON. Not lit when
SERVOPACK control 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 (] pulse is standard setting)

TGON 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 standard setting)

Reference Pulse Input Lit if reference pulse is input
Not lit if no reference pulse is input,

Error Counter Clear Input Lit when error counter clear signal is input.
Not lit when error counter clear signal is not input.

Power Ready Lit when main power supply circuit is normal.
Not lit when power is OFF or main power supply circuit is
faulty.

For Torque Control
Bit Data Code

N ™

Base Block b b]
Base Blocy - 10|
(Control Power ON) (TGON

(_Speed Referance Inpud (Torgue Reterence n )

Code Status

Base block
it
=1= Servo OFF (motor power OFF)

J Run
i Servo ON (motor power ON)

‘] Forward Rotation Prohibited (P-OT)
1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 3 -7).

q Reverse Rotation Prohibited (N-OT)

YT ICN-43 (N-OT) OFF. See Cn-01 Bit 3 (page 3 -7).

Alarm Status
F.ll.l:; "_"ll Displays the alarm number. See the table of alarms on page 4 -18.
A0




4.1 Basic Operations

Bit Data

Description

Control Power ON

Lit when SERVOPACK control power ON. Not it when
SERVOPACK control 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 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)
Speed Reference Input Lit if input speed reference exceeds preset value,

Not lit if input speed reference is below preset value,
Preset value: Set in Cn-OB (20 r/min is factory setting)
{Used as speed limit}

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)}

Power Ready

Lit when main power supply circuit is normal,

Not lit when power is OFF or main power supply circuit is
faulty.

4.1.6 Operation in Parameter Setting Mode

Two types of parameter are used:

® Constant Settings (Cn-03 to Cn-2D)

® 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 parameter settings.

The constant settings (Cn-03 to Cn-2D) allow setting of a constant within a fixed range.
The memory switches (Cn-01, Cn-02} allow the required functicns to be selected.
Refer to Appendix D List of Parameters.
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4.1.6 Operation in Parameter Setting Mode

B Using the Setting Mode for Constant Settings (Cn-03 to Cn-2D)

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 Parameters, 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 parameter setting \
mode. Mode” CLIBB
JUSP-OP02A-1 R 4/

2. Select the parameter number to set.

4287 B = angwn)
Press the and keys to select the digit. " % o

The selected

[ ) digit fiashes.
Press the and keys to change the value, &%1@19 igit iashes

[oara ) . Parameter
3. Press to display the current data for the pa- Number @ Data

rameter selected at step 2. GHE T @n@@

4. Set the required data, % .
Press the and keys to select the digit. @m ﬂﬂ:ﬂ.a

The selacted
Press the and keys to change the value. @T@lg digit flashes.

5. Press to store the data. @EE} ;l":sehsetgred data
, .

6. Press once more to display the parameter zﬁ:ﬁg‘eerter @ Data

number again. HH T E@@

7. Repeat steps 2 to 6 as often as required.



JUSP-OPO3A

4.1 Basic Operations

For JUSP-OP03A

MODE/SET

. Press to select the parameter setting

mode.

Up

DOWN
. Press the [i] and keys to select the param-

eter number to set.

DATA

. Press D to display the current data for the pa-

rameter selected at step 2.

up

DOWN
. Press the @ and keys to change the data

to the required value,

DATA

. Press D to store the data.

DATA

. Press D once more to display the parameter

number again.

. Repeat steps 2 to 6 as ofien as required.

+ Refer to Appendix D List of Parameters.

MODE/SET /’ \‘
(& & & arim
CHER-

Parameter
Number ttj
Clnl-[ 5] o™ G o)
2lal 4ol ¢]

Cl e
TUEES )

Value changes rapidly
when key held down

@E@ The stored data flashes.
[]

Parameter
Number T

Data
Cln[-1 15} “7™ [Clololels)
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4.1.6 Operation in Parameter Setting Mode

JUSP-OP02A-1

B Using the Setting Mode for Memory Switches (Cn-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 parameter setting /’@EEEB\

mode. } Sating (]

2. Select the parameter number to set. l:i %
Press the and keys to select the digit. The selected
digit flashes.
Press the and keys to change the value. GEQET@JVS

. Bit
0 by
3. Press to display the current data for the Paramatr Mo g umber
umber m

memory switch selected at step 2.

Clal-[o1) o~ (2T 1T

Bit Number to Set

4. Pressthe and keys to select the bit num- ¢—-‘

ber to set. Bit
Numbar miﬁm.
“~FDBB7531 =

Press sither key.

5. Press the and keys to set the memory i ;::

swiich data ON or OFF for the bit number,

or
6. Repeat steps 4 and 5 as often as required.

e e e The stored data
7. Press to store the data. E *”'1: :Lﬂ flaghes.
I I
. Paramater Memo!
8. Press once more to display the parameter  n mper SwitchnI(Data

number again. EHB e+ m@mm

o Refer to Appendix D List of Parameters.

ECAB & A 20

@ Tuming Bits ON and OFF A A T !—l]
. B EH I
Memory switches use bits, not numbers, to select functions.
Sixteen bits are available (0 to 9 and A to F), Select the required functions by FOBO 7531
tuming the appropriate bit ON (function ON) or OFF (function OFF). ' = OFF
=0N




4.1

Basic Operations

JUSP-OPO3A

For JUSP-OPO3A

MODE/SET
Press to select the parameter setting
mode.

up DOWN
Press the and keys to select the param-

eter number to set,

DATA
Press D 1o display the current data for the
memory switch selected at step 2.

ue DOWN
Press the @ and @ keys to select the bit
number to set.

MODE/SET
Press to set the memory switch data ON

or OFF for the bit number.
Repeat steps 4 and 5 as often as required.

DATA

Press D to store the data.

DATA
Press D once more to dispiay the parameter

number again.

» Refer to Appendix D List of Parameters.

%HEEE

Uinl- 10

Setii
Mods . L bl

\EREB~/

Parameter Numbar

[al
Clnl-101 §

[para )

T

o

Bit
Mamory Number
Swilch Data o Set

BEED

|

Bit Number to Set [=

22012 e oo

I
Bit
Number [ i 1 :a; ;|'-:l

®®

““rpBe7531

I d
pofel
EC
.

Parameter
Number

Clnl-10] ¢
L

I)’
Iy L]

Fi
Y
‘

0

AT

The stored data
flashes.

Memory
Swiich Data

LITEC
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4.1.7 Operation in Monitor Mode

4.1.7 Operation in Monitor Mode

The monitor mode allows the reference values input into the SERVOPACK, I/O signal status,
and SERVOPACK internal status to be monitored.

The monitor mode can be set during motor operation.

B Using the Monitor Mode

The example below shows how to display 1500, the contents of monitor number Un-00.

For JUSP-OP02A-1

1. Press to sclect the monitor mode. /’ED:ED \
T )
A _Iaaig) Monit !
GRED) Morier ERT g

)
JUSP-OPOZAT NG ER

il 0]

R

2. Pressthe and keys to select the monitor i
i ln

number to dispiay. .lHl
Ulnl- a3

3. Press to display the data for the monitor w:g:g:r @ Data

number selected at step 2, Uinl-10l0) o™ FEEEY

4. Press once more to display the monitor ll'\dﬂt?r?:lt:%rr Data
number again. MEE i E@
For JUSP-OPO3A

JUSP-OPO3A

MODE/SET r
1. Press [:] to select the monitor mode. /’EEE‘E:B -\
Monkor

@B~

up DOWN
2. Pressthe and @ keys to select the monitor
number to display.

DATA

. Monitor
3. Press D to display the data for the monitor Number Data
O

number selected at step 2, m:@@ ﬂ@

ﬁ‘\ Monitor Data
4. Press once more to display the monitor Number ’@
number again. @H@ @EE@



4.1 Basic Operations

M Monitor Mode Display

Keys to Monitor Mode Display are shown below.

Monitor Monitor Display
Number
Un-00 Actual motor speed Units: r/min.
Un-03} Input speed reference
Units: r/min.
ve_ M Internat torque reference
[a]
v Ue Units: % {with respect to rated torque)
Un~03 Number of pulses from motor U-phase edge
Units: pulses
Un~0Y Ele_ctrical angle Internal Status
Units: deg Bit Display
Pimu Internal status bit displa —
Un-05 play —
e ePoPePePef
Un-0 nternal status bit display 1. E E E E
HA-nn Input reference pulse speed display
v Units: r/min. ! é- { é; ! 5
Un-08 Positional error é é
ot Units: x1 reference unit (Cn-02 Bit E=0)
x 100 reference unit (Cn-02 Bit E = 1} *
Un-09 Reference pulse counter reading
Units: reference units
A value between (0 to 63535 inclusive is
displayed.
Monitor | Bit Description Related VO Signal,
No No Parameter
Un-05 1 | Servo alarm ICN-31 (ALM)

Dynamic brake ON

Cn-02 Bit 0, 2CN-7 (DIR}

During motor rotation

2
3 | Reverse rotation mode
4
5

Speed coincidence or positioning

8 | During reverse
current limit

complete

Mode switch ON

During forward Or contact input 1CN-45 (/P-CL)
current limit speed conirol

1CN-46 (/N-CL})

9 | Motor power ON

10 | Phase A 2CN-16(PA), 2CN-17 {/PA)
11 | Phase B 2CN-18&(PB), 2CN-19 (/PB)
12 | Phase C 2CN-14(PC), 2CN-135 (/PC)
13 | Phase U

14 | Phase V

15 | Phase W

16 | Servo ON 1CN-40 (/5-ON)

17 | P operation input 1CN-41 (/P-CON)

18 | Forward overtrave! input 1CN-42 (P-OT), Cn-01 Bit 2
19 | Reverse overtravel input 1CN-43 (N-OT), Cn-01 Bit 3
20| SEN signal input 1CN-4 (SEN), Cn-01 Bit 1

4-15
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4.1.7 Operation in Monitor Mode
Monitor | Bit Description Related VO Signal,
No No Parameter
Un-06 1 | Input reference pulse ICN-7 (PLUS), ICN-8 ¢(/PULS)
2 | Input pulse sign 1CN-11 (SIGN), ICN-12
(/SIGN)
3 | Error counter clear input 1CN-15 {CLR), ICN-14 (/CLR)
4 | Current limit
5 | Brake interlock output
6 | Overload wamning
7 | Main power supply ON
8 | Servo ready
9 | Not used
1o
20




4.2 Using the Functions

4.2 Using the Functions

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

The alarm trace-back mode displays up to ten alarms which occurred previously. By allowing
confirmation of what alarm occurred when, it is a useful aid to speed up troubleshooting.

b e
I_! AR

l —
Alarm Sequence Number Alarm Code See the table of
The higher the number, alarms on page
the older the alarm data 4-18.

Om. 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 Section 4.2.6 Clearing Alarm Trace-back Data for details,

B Using the Alarm Trace-back Mode

Foilow the procedure below to determine which alarms occurred previously.

For JUSP-OP02A-1

1. Press | —%—) to select the alarm trace-back =ZE= /‘*M\
e G

JUSP-OP02A-1 \4/
Alarm Trace-back Mode
2. Pressthe and keys to scroll the alarm se- Oider @ﬂﬂ@

quence numbers up and down and display in- (D)
formation on previous alarms. The higher the EREET

left-hand digit (alarm sequence number), the Newer (5]~ 131313

older the alarm data.
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4.2.1 Operation in Alarm Trace-back Mode

— For JUSP-OP03A

®0 MODE/SET

L. 1. Press to select the alarm trace-back
JUSP-OP03A mode,

uP DCWN

2. Press the @ and keys to scroll the alarm
sequence numbers up and down and display in-
formation on previous alarms. The higher the
left-hand digit (alarm sequence number), the
older the alarm data.

G~

‘ﬁ T80
\-GrEEE+/

Alarm Trace-back Mode

Oider (9]-13] 110]

2
(roR (@) @
Newer 21 1RITIT

B Alarm Display

The table below lists the alarms displayed in the alarm trace-back mode.

Displayed Alarm Description

Code

12 M Absclute data error
In NN

“ T Parameter breakdown

L

R :

H, o Lt Parameter setting error

[ N Overcurrent

meory

h'i. 5& D Regenerative error

:_‘_: :'n ! Position error pulse overflow

iy
iy

Main circuit voltage error detection

Overspeed

ay

Overload(Instantaneous)

0
iy

Overload{Continuous)

S

N
.
'

-t

Absolute encoder error

-
~h
iy

Absolute encoder back-up error

K
iy

Absolute encoder checksum error

0

-

Absolute encoder battery error

0 |20 | Qo Q300 | 3] -2t e

Absolute encoder data error

..

~

o
-

1 |'_f:l ."'l'

'I_—'l ::'. C' Absolute encoder overspeed
! eat sink overheated

As H

;‘u L, ! Reference input read error

[ Servo overrun detected *
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.
Displayed Alarm Description
Code
::':. ,u: E: Encoder output phase error
'.:'. :— ‘_". Encoder A-, B-phase disconnection
Tt Encoder C-phase disconnection
I S

Power line open phase

Power loss error. (Detected when turming ON the power during the power

[

LA holding period.)

"': 'C o Main circuit contactor error.
= Not an alarm.

Lt
It

-
s’

1
-

* This function prevents overrun.

The following are operator-related alarms which are not recorded by alarm trace-back.

'r:'l Digital Operator transmission error 1

('
L

Digital Operator transmission error 2

..
(]
-
(N
-
- ay
e
—

e Refer to the troubleshooting procedures when an alarm occurs, described in Section

6.2 Troubleshooting.

4.2.2 Operation Using the Digital Operator

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
connecting a host controller.

=— SERVOPACK

No need to connect to host
controllar or external circuits.

Power —.

Used during machine set-up

and testing. Forward, reverse,

speed settings possibie.
Motor can be run just from

the Digital Operator.

Digital Operator
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2.2 Operation Using the Digital Operator

JUSP-OP02A-1

For JUSP-OP02A-1

. Press | ~% | to select the parameter setting

mode.

- Select the parameter number Cn-00.

(Parameter 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.

- Press (74 1o display the current data for the pa-

rameter Cn-00.

. Press the and keys to change the data to

00.
(This parameter is set to 00 when the power is
turned ON.)

. Press % to set the Digital Operator in op-

eration mode. Operation is now possible under
Digital Operator control.

. Press to set the servo ON status (motor

power turned ON),

. Pressthe and keys to operate the motor.

. Press | 35— to revert to GEHE@ . This sets

the servo OFF status (motor power turned OFF).

{Alternatively, press to set the servo OFF

status.)

4-20

Use the foliowing procedure to operate the motor from the Digital Operator.

/@m\
S

NGEEES

Sefting Mode

Hm@ Select Cn-00.
ax]ip+x e

The selected

T@lg digit flashes.

[ata )
Paramatar Number .
Cln[-15I3) °™ (] H@Q

o1ol- (5]} setto 00-00.
Press the . . T l@

keys to change the
value.

clo-Ioi3 2
CT 18

Display for operation mode from
Digital Operator

Press Servo ON ilEE:ﬂ
- motor ON 2

to change s~‘:;-:::eo!::I:c';:k EIEE@

Mator runs
a torward while ?:40(0!' rd
this key is orwa
prassed. Rotation
Motor runs
backward whila Motor
this key is Reverse
pressed. Rotation
THD >,
)
(=] &)




4.2 Using the Functions

JUSP-OP03A

9.

. .
Press to return to the setting mode display.
This disables operation under Digital Operator
control.

For JUSP-OP03A-1

MODE/SET
Press to select the parameter setting
mode.

upP DOWN
Press the E] and @ keys to select the param-
eter number Cn-00,
(Parameter Cn-00 is selected when the power is
turned ON.)

DATA

Press D to display the current data for the pa-
rameter Cn-00.

UP DOwWN
Press the @ and @ keys to change the data
to 00.
(This parameter is set to 00 when the power is
turned ON.)

MODE/SET
Press D to set the Digital Operator in op-

eration mode. Operation is now possible under
Digital Operator control.

DATA
Press D to set the servo ON status (motor pow-

er turned ON).

upP DOWN
Press the @ and @ keys to operate the mo-
tor.

MODE/SET
Press D to revert to @EIE This sets

the servo OFF status (motor power turned OFF).
DATA

(Alternatively, press D to set the servo OFF
status.)

4-2]

@EEE@}\ fou]
Cinl-[015)

Setting Mode Display

/-@EQ\
T kb
N GNEEE

Setting Mode

-] 1000) setect cn-oo,

Parameter Number Data

A-I05) o B0

D131~ 1510) set to 00-00.
o /DI 0IC)
@) @@ﬂ@n

HERTT)

Value changes
rapidly when
key held down,

o
]

()

CEEER

Display for operation mode from
Digital Operator

Press Servo ON

DATA - motor ON

to change. - base block
Motor runs

c.i] forward while Motor
this key Is D Forward
pressed. Rotation

DOWN Motor Tuns
backward white Motor
this key is Reverse
prassed. Rotation

Cl]@@@\ i

TEEEE




USING THE DIGITAL OPERATOR

Mﬁj ]
4.2.3 Autotuning

DATA

9. Press D to return to the setting mode display. &a-i00 3\ ﬁ
This disables operation under Digital Operator
control. GHHE@

Setting Mode Display
The motor speed for operation under Di gital Operator control can be changed with a parameter:
Parameter: Cn-10 (JOGSPD), Units: r/min., Standard setting: 500

For details about setting the motor speed, refer to Section 4.1.6 Operation in Parameter S etting
Mode and Appendix D List of Parameters.

4.2.3 Autotuning

The SERVOPACK contains a built-in autotuning function to automatically measure the ma-
chine characteristics and set the parameters.

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 tuning
procedure.

However, autotuning allows even totally inexperienced people 1o easily complete the tuning,

Autotuning

Automatically measures the
machine characteristics and
sets the parameters.

Load Inertia

SERVOPACK

Precautions Relating to Autotuning

Speed Setting During Autotuning
The motor speed during autotuning is set by parameter Cn-10. Set to 500 r/min., which is the

factory setting. Autotuning may be unsuccessful if this value is set too low,
up DOWN

The motor runs intermittently while the or @ (or@ or E] ) key is held down. The

motor does not rotate continuously,

Machine Rigidity Selection
Select the machine rigidity as described below. If the actual rigidity is unknown, select medium
rigidity.

C1-1031Y  High Rigidiy
HE Medium Rigidity
HB Low Rigidity



4.2 Using the Functions

® If the Machine Resonates

DATA
Atservo ON when the {or E] ) key is pressed or when the motor is operated by pressing

DOWN up

the or (@ or ) key, machine resonance indicates an inappropriate machine ri-

gidity setting.

Follow the procedure below to cotrect the machine rigidity setting, and run autotuning once

more.

1.

2,

MODE/SET

Press the _%L_ (or D ) key to cancel autotuning,

MODE/SET
Press the % (or D ) key once more to enter the machine rigidity setting mode.
Reduce the setting by one.

¢ If Autotuning Does Noi End

Failure of autotuning to end a.@ » 1 caused by an inappropriate machine rigidity

setting. Follow the procedure below to correct the machine rigidity setting, and run auto-
tuning once more.

MODE/SET
sk .
Press the TTL (or [:] ) key to cancel autotuning.
MODE/SET

Press the {or D ) 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.
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S

4.2.3 Autotuning

Input Signals

® The P-OT signal, N-OT signal and SEN signal (absolute encoder only) are enabled during

autotuning. Input the P-OT signal, N-OT signal and SEN signal (absolute encoder only)
during autotuning,

To conduct autotuning without inputting these signals, set parameter Cn-01 Bits 1, 2, and
301

Autotuning is not possible during over-
travel (P-OT or N-OT signal OFF).
Load
I%) )
A
POT N-OT Motor
OFF ON

Conduct autotuning when no overtravel I

has occurred (both P-OT and N-OT sig-
nal ON). Load
L [ _J
a U200 )
O

P-OT N-OT Motor
ON N

Perform autotuning with the P-CON signal turned OFF.

When using the mode switch function, perform one of the following before performing
autotuning.

Refer to 3.6.6 Using the Mode Switch for details on the mode switch function.
* Disable the mode switch function.

* Set the mode switch operating level to a high value,

If using the S-ON signal 10 set the servo ON status, display ﬂ. before turning
ON the S-ON signal.

Confirm that the machine can be operated, and then install the motor in the machine and
perform autotuning.

Confirm that the P-CON signal is OFF {indicating PI control) and then perform autotuning.
Set the speed control mode to PI control when performing autotuning.

The mode switch function will automatically switch control from PI to P control when the
specified operating level is reached even if the P-CON signal is OFF. When using the mode
switch function, perform one of the following before performing autotuning.

* Set bit B of parameter Cn-01 to 1 to disable the mode switch.

¢ Set the mode switch operating level for switching from PI to P control to a high enough
level so that control will not switch to P control.

Set the operating level as shown in the following table. The operating level is selected
with bits C and D of parameter Cn-01,
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L R
Operating Level Parameter Setting
Torque Reference Set Cn-0C 1o the maximum torque.
Speed Reference Set Cn-0D to a value larger than the setting of Cn-10,
Acceleration Set Cn-0E to the maximum value of 3,000.
Error Pulses Set Cn-OF to the maximum value of 10,000.

B Parameters Automatically Settable with Autotuning

Cn-04 Speed ioop gain

Cn-05 Speed loop integration time
constant

Cn-1A Position loop gain

Once autotuning has been completed, the autotuning procedure can be omitted for subse-
quent machines, providing the machine specifications remain unchanged.

It is sufficient to directly set the parameters for subsequent machines.

The machine rigidity can be selected from one of seven levels.

Omb 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 ma-
chine.

Bl Using Autotuning
Follow the procedure below to run autotuning.

For JUSP-OP02A-1

1. Press (—%— 1 i
TEsS to select the parameter setting =E=‘ \
mode. Unl- 00 GRE3D

JUSP-OPO2A TR~

Seiting Mode

2. Select the parameter number Cn-00. HHE@ Sefect Cn-00.

(Parameter Cn-00 is selected when the power is

turned ON.) tﬂj@ % CEEﬁ

The selected

Press the and keys to select the digit. Tol digit flashes.

Press the and keys to change the value.

] Motor
m # Machine Rigidity [ﬁuhxﬁﬂm

The machine rigidity is one of the machine characteristics related to servo
control. Set the servo to high response for a machine, such as a machine tool,
with highrigidity, and to low response for a machine, such as arobot, with low

rigidity. ]__‘MD“" ﬁ

Low rigidity

High rigidity
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4.2.3 Autotuning

.
. Press to display the current data for the pa-

rameter Cn-00.

Press the and keys to change the data to
0s.

Press to display the machine rigidity.

Press the and keys to select the machine

rigidity. If the actual rigidity is unknown, select
medium rigidity,

Press %__ to select autotuning mode.
4

Press to set the servo ON status.

Press the and keys to operate the motor.

10. When autotuning is complete, the END message

1.

is displayed, as shown on the right.

Scrvo OFF status is automatically selected. If
Servo ON/Servo OFF is selected by a signal from
an external contact, turn this signal OFF.

Release the and ‘keys to revert to the
Giat-1C[5] dispiay.

12. Press to return to the setting mode display.

This ends the autotuning operation,

¢ Refer 1o page 4 -22 for the precautions relat-
ing to autotuning.
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Paramster Number Data
Cln[-15]8) ~o [Eo-1213
HE Set to 00-05.
Press the [ A] [N\ )
ress e T@l@

keys to change
the value.

G5,
GSEEE

Machine Rigidity
Display

Cl-5ia])
Cl-15013
Cl-1oia] |
2\
CLIERR)

Autctunina Mode

High Rigidity
Mediym Rigidity

Low Rigidity

P
C s.’en?o?o?gN EIEB
to change. ﬁr::e%foik alma

Motor runs

Motar runs Motor

Twars [1-]

this key is FOlW?fd
pressed. Rotation
Motor runs

backward while Motor
this key is Reverse
pressed. Rotation

=] IE]alo) Autotuning complete

Cl [Elnle) 7O (GIEl-I5[9

L

= 1"
l;'_ - LI'I'}]
Setting Mode Display
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.
For JUSP-OP03A
®
MODE/SET
1. Press D to select the parameter setting /’@\
JUSP-OP03A mode. CIT R
\El- UK Eﬂ‘/
Setting Mode
WN
2. Pressthe Eﬂ and E] keys to select the param- EHE@ Sepct oo,
eter number Cn-00. @
(Parameter Cn-00 is selected when the power is BowN
turned ON.) 5‘@@ @
DATA
3. Press D to display the current data for the pa-  Parameter Number Ej
rameter Cn-04). B - :' : .H..
UP DOWN
4. Press the @ and E] keys to change the data @EHE. 3) Setto 00-05
(0 05, 55@
®(e
.H@ Value
rapcdly when
key held
down.
MODE/SET
5. Press to display the machine rigidity. Ci0i-1019 —b\ Kﬁ"
GREEE
Machine Rigidity Display
up DOWN S
6. Press the @ and keys to select the ma- l Hian Rty
chine rigidity. [i) H @ Medium Rigidity
HB Low Rigidity
MODE/SET S
7. Press [:] to select autotuning mode. L-loge) ?\ mﬁn
GHAT DM
Autotuning Mode
DATA
8. Press D to set the servo ON status. Press serva ON 1T [tlin)
o change ?ebr;:e%fm EIEB
ue DOWN Mol
9. Press the [il and keys to operate the mo- {ﬁé?;‘r’:i;“" % O 'Ig:rtv?rrgrd
pressed. Rotation

tor.

Motor juns
g backwarg Motor
while this kay ( " Reverse

is prassad. Rotation
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4.2.4 Reference Offset Automatic Adjustment

10. When autotuning is complete, the END message E..B .
) Autotuning Complete

is displayed, as shown to the right.

Servo OFF status is automatically selected, If
Servo ON/Servo OFF is selected by a signal from
an external contact, turn this signal OFF.

up DOWN o)
1. Release the @ and @ keys to revert to the ﬁl@ @H
ool-16l5) display.
DATA

=]
12, Press D to return to the setting mode display. @EHE ?\ ﬁﬁ
This ends autotuning operation. -
) (-5

* Refer to page 4 -22 the precautions relating _ .
to autotuning. Selting Mode Display

4.2.4 Reference Offset Automatic Adjustment

The motor may rotate slowly when the reference voltage is intended to be 0 V.
This occurs when the host controller or external circuit has a small offset (measured in mV)
in the reference voliage.

The reference offset antomatic 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 T | Offset
Reference d Reference Automatically
Voltage Voltage —— Adjusted in
SERVOPACK

Reterenca

Speed ar Automatic Adjustment | ¢

Referance|
Torque of Offset

Ralarence
Speed or

Refarencel
Torque

After completion of offset automatic adjustment, the amount of offset is stored in the SERVO-
PACK.

The amount of offset can be checked in the speed reference offset manual adjustment mode.
Refer to Section 4.2.5 Reference Offset Manual Adjustment Mode for details.

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 Section 4.2.5
Reference Offset Manual Adjustment Mode for details.

Zero-clamp speed control is available to force the motor to stop during zero speed reference.
Refer to Section 3.4.3 Using Zero-Clamp for details.

M Using the Reference Offset Automatic Adjustment Mode

Follow the procedure below to automatically adjust the reference offset.
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For JUSP-OP02A-1

1. Input the (intended) O V reference voltage from 0V Spesd Servomotor
the host controller or external circuit. Host ior] or Torens | 5D
, Reference
- 2. Turn ON the servo ON (1CN-40, /S-ON) signal, sorvo o’ ~—
Th . , arvo Slow Rotation
JUSP-OP02A-1 € motor 1s set to operating mode. .
3. Press to select the parameter setting ga o-1RI99
mode. = \
G

NaE L)/
4. Select the parameter number Cn-00. EHE Select Ch-00

(Parameter Cn-00 is selected when the power is

turned ON.) tEEﬁB%CEEE]@

The selected digit

Press the and ﬂ keys to select the digit. @%T@lg flashes,

Press the and keys to change the value.

i )
5. Press to display the current data for the pa- Parameter Number baa

rameter Cn-00. Cl-]-18[0) o Glal-I0l)

6. Pressthe and keys to change the data to HB Set to 00-01.
o1 Press the T@l@

keys to change the
value.

7. Press to automatically adjust the refer- THRTEE

s
ence offset. The motor rotation stops. %n‘?&m %

Motor Stops
8. Press ™ toreturn to the setting mode display. _a\ @
This ends reference offset automatic adjustment.
NN
For JUSP-OP03A G— N~ jufu
Setting Mode Display
1. Input the (intended) OV reference voltage from OV Spaad Servomoter
. . Host Reference
the host controller or external circuit. Controllerf of Torgue —O
JUSP-OPG3A i e d =¥
2. Turn ON the servo ON (1CN-40, /S-ON) signal. oo ot Sow Fotation
The motor is set to operating mode.
SERVOPACK

MODE/SET
3. Press D to select the parameter setting ¥ /@E@@ \
mode, Uni-00

\‘/
DOWN
4. Pressthe @ and @ keys to select the param- HE@ Sélect Cn-00.

eter number Cn-00.
(Parameter Cn-00 is selected when the power is
turned ON.)
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4.2.5 Reference Offset Manual Adjustment Mode

DATA
5. Press D to display the current data for the Pa-  Parameter Nurnber Ej

Data
rameter Cn-00. H@ C @H@g

uP DOWN
6. Press the @ and keys to change the data SEH@B Set to 00-01.
0101~ 10]e) (

to 01,
Ofzean
( 010!-100)

Value changes
rapidly when key
held down.
MODE/SET
. @i-B0
7. Press to auntomatically adjust the refer- | Slow Mﬁ&‘r
ence offset. The motor rotation stops. %ﬁ?)anon__’
Motor Stops
. isplay,  COIEL3
8. Press D to return to the setting mode display. ¢ ?\ B
This ends reference offset automatic adjustment. H H @

4.2.5 Reference Offset Manual Adjustment Mode  S°""9Mode Display

Speed reference offset manual adjustment is very convenient in the following situations:

® If a loop is formed with the host controller and the error is 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 adjustment

mode.
In principle, this mode operates in the same way as the reference offset automatic adjustment

mode, except that the amount of offset is directly input during the adjustment.
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R PO

Offset Adjustment Range and Setting Units are as follows:

Reference speed or reference torque

Offsat adjustrnent range

&= Speed reference

& .
Offset units input voltage

Offset adjustment range: -512 to +511
Offset units:
Raference speed  0.038 r/min. (0.076 mv)

When Cn-03 = 500

Reference torque  0.02 % (0.61 mV)

When Cn-13 = 30

Follow the procedure below to manually adjust the reference voltage.

For JUSP-OP02A-1

mode.

1. Press --*—“Da-,ss';L to select the parameter setting EEF '
Y LY
! " Unl-0

2. Select the parameter number Cn-00. HE@ Select Cn-00.

{Parameter Cn-00 is selected when the power is

turned ON.) fﬂi@% TR

The selected digit

flashes.
Press the and keys to select the digit. @%T@l@
Press and keys to change the value.

m i
. [ENTER] T - T
3. Press . to display the current data for the pa Parameter Nurmber %

Deta
rameter Cn-00. Cl~[-[515) o™ Blol-Ig2)

4. Pressthe and keys to change the data to @Hm Set to 00-03.
03. Press the T l 8

keys to change the
value.
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4.2.5 Reference Cffset Manual Adjustment Mode

JUSP-OPO3A

. Press _L to select the speed reference offset

manual adjustment mode.

(The amount of speed reference offset is dis-
played.)

Press the and keys to adjust the amount
of offset,

(Adjust the speed references.)

Press 1o select the torque reference off-

set manual adjustment mode.

(The amount of torque reference offset is dis-
played.)

Press the and keys to adjust the amount

of offset.
{Adjust the torque references.)

Press ‘ St | toreturn to the parameter data dis-
play.

10. Press to return to the setting mode display.

This ends the reference offset manual adjust-
ment.

(Adjust the torque references.)

For JUSP-OP03A

1.

MODE/SET
Press D to sclect the parameter setting

mode.

upP DOWN
Press the @ and keys to select the param-
eter number Cn-00.
(Parameter Cn-00 is selected when the power is
turned ON.)

DATA
Press [:] to display the current data for the pa-

rameter Cn-00.

up DOWN
Press the and keys to change the data
10 03,

Speed Reference 3\

Offset Manual l'l'l a r?
Adjustment Mode o L ()

6108 >, =)

3\@

EED

Setting Mode Display

/"\‘
S,m - THB
‘/

HE@ Select Cn-00.
P

® - (e
IHHEJEJHE

Parameter Number Data

Cl-l-1olg) o™ e Igie

D101-1013) setto 00-03.
0io[- 0l
GIS1-1 ¢
@@u@@ Value changes

rapidly when
key held down,
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MODE/SET

" ET
5. Press C] to select the speed reference offset @EEEB\ ﬁ

manual adjustment mode. Spead Reference =
(The amount of speed reference offset is dis-  Offset Manual @IEE

played.) Adjustment Mode
DOWN
6. Pressthe . and [I] keys to adjust the amount
of offset.

{Adjust the speed references,)
MODE/SET
7. Press to select the torque reference off-

set manual adjustment mode.

(The amount of torque reference offset is dis- @l
played.)
DOWN
8. Pressthe @ and [z] keys to adjust the amount
of offset.

(Adjust the torque references.)

MODE/SET
9. Press D to return to the parameter data dis-

play.

DATA
rq
10. Press D to return to the setting mode display. ?\ ﬁj

This ends the reference offset manual adjust- El.._lﬂ ’j

ment. it
Setting Mode Display

{Adjust the torque references.)

4.2.6 Clearing Alarm Trace-back Data

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 Sec-
tion 4.2.1 Operation in Alarm Trace-back Mode for details.

Follow the procedure below to clear the alarm trace-back data.

For JUSP-OP02A-1
1. Press | 5] to select the parameter setting
= /’@5@\
o ~

- Samng Mode

JUSP-OP02A-1 ‘/
2. Select the parameter number Cn-00. Hm Select Cn-00.

(Parameter Cn-00 is selected when the power is g i
turned ON. tﬂib 4
) The selected digit

Press the and keys to select the digit. G%T@léashe&
Press the and keys to change the value.

4-33




USING THE DIGITAL OPERATOR

4.2.6 Clearing Alarm Trace-back Data

JUSP-OP03A

3

Press (™4 {0 display the current data for the pa-
rameter Cn-00,

Press the and keys to change the data o
02.

Press _ﬂsisﬂr"— to clear the alarm trace-back data.

Press to return to the parameter data dis-
play.

For JUSP-OP0O3A

MODE/SET
Press to select the parameter setting

mode.

DOWN
Press the E] and @ keys to select the param-
eter number Cn-00,
{Parameter Cn-00 is selected when the power is
turned ON.)
DATA

Press D to display the current data for the pa-
rameter Cn-00.

uP DOWN
Press the @ and @ keys to change the data
to 02,

MODE/SET
Press to clear the alarm trace-back data.

DATA
Press D to return to the parameter data display.

4-34

Parametar Number @
Cln{-[0l0) o™ "'

HEB Set to 00-02.
Press the| A\ [\
o T@j@

keys to change the
value.

=

Clear the alarm trace-back data.

Paramater Number @
Eln[-3[5) «> IHII

/‘@E'\
Sn T

‘/
H@@ Seée)ct Ch-00.

Paramelar Number

ﬁ Data
£in]-1018) O™ GIo-Iol)
@HEQ Set 1o 00-02.

@HG
@(
EH@ Value changes

rapidly when
key held down.

Clear the alarm frace-back data.

Parameter Numbar

@
ChI-ID) <5 EE-i6R)
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4.2.7 Checking the Software Version

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 Software Version Display

T — Software
PSP lﬁg Version
i Model

& model SGDR-[JADT]

Software version displayed

4.2.8 Current Detection Offset Manual Adjustment Mode

JUSP-OP02A-1

Current detection offset manual adjustment is performed at Yaskawa before shipping. Basical-
ly, the customer need not perform this adjustment. Perform this adjustment only if highly accu- 4
rate adjustment is required when the Digital Operator is combined with a specific motor.

Run the motor at a speed of approximately 100 r/min, and adjust the Digital Operator until the
torque monitor ripple is minimized. Adjust the U-phase and V-phase offsets alternately several
times until these offsets are well balanced.

Follow the procedure below to perform current detection offset manual adjustment.

For JUSP-OP02A-1

1. Press to select the parameter setting % /*GEQ-\
mode.

\‘/

2. Selectthe paramctv:cr number Cn-00. - H H@ Select Cn-00.
(Parameter Cn-00 is selected when the power is

turned ON.) CEEI:? % GEEP

The selected

Press the and ﬂ keys to select the digit. fEEE’ET@lB digit flashes.

Press and keys to change the value,

((oara ] .
3. Press B 1o display the current data for the pa- Parameter Number @

Data
rameter Cn-00. HEB “O @@H
4. Pressthe and keys to change the data to EHEEJ Set to 00-08.

Press the

o8 o)
keys to change the @E%T@lg
value.
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4.2.8 Current Datection Offset Manual Adjustrnent Mode

[
® 0

JUSP-OPO3A

5. Press to select the current detection off-

set manual adJustmenl mode.

(The amount of current detection offset is dis-
played.)

. Press the and keys to switch between

U-phase and V-phase current adjustment modes.

. Press the and keys to adjust the amount

of current detection offset.

. Press - to return to the parameter data dis-
P

play.

[oara ] .
. Press lo return to the parameter seiting

mode display. This ends the current detection
offset manual adjustment.

For JUSP-OP03A

MODE/SET

1. Press D to select the parameter setting

mode.

DOWN

. Press the @ and @ to select the parameter

number Cn-00.
(Parameter Cn-00 is selected when the power is
turned ON.)

DATA

. Press D to display the current data for the pa-

rameter Cn-00.

UpP BOWN

- Press the and @ keys to change the data

to 08.

MODE/SET

. Press to select the current detection off-

set manual adjustment mode.

(The amount of current detection offset is dis-
played.)

436

m -b\
SET
Cul rent DetecliCII 1

Offset Manual
Adjustment Mode

Al 1o[al0

Phase-u Q ®

Current
Adjustment

el [0105] 2

= T
-E

- b E0g

Phase-v
Current
Adjustment
hinde

B

Cicl-[oi3
M‘b\

Eln - |l'.-1' 5'
Setting Mode Display

ﬁ:& /’@@\

) Satting Moda[{EEB

Ln-l#E’]‘/

EHHE@ Select Cn-00.
up

Parameoter Number

Cle-I5lo)
(ummnl
G-k

Current Detection
Offset Manual
Adjustment Mode

Data

Cinl-1013) O™ G- [519)
@H@g Set to 00-08.

Press
the keys
change
the value

SET

[nlln
QHEEE




SERVO SELECTION AND DATA SHEETS

This chapter describes how to select Z-Series servo drives and peripheral
devices.

The section also presents the specifications and dimensional drawings re-
quired for selection and design.

Choose and carefully read the relevant sections of this chapter.

5.1 Selectinga Z-Series Servo.............. 5-3
5.1.1 SelectingaServomotor ...................... 5-3
5.1.2 Selectinga SERVOPACK .................... 5-9
5.1.3 Selecting a Digital Operator................... 5-10
52 SGMB Servomotor..................... 5-11
5.2.1 Ratings and Specifications ................... 5-11
5.2.2 Mechanical Characteristics ................... 5-16
5.3 SERVOPACK Ratings and Specifications . 5- 18
5.3.1 Combined Specifications ..................... 5-18
5.3.2 Ratings and Specifications ................... 5-19
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5.1 Selecting a Z-Setles Servo

5.1 Selecting a X-Series Servo

This section describes how to select the Z-Series servomotor, SERVOPACK, and Digital Operator.

51.1 Seiecting a Servomotor

Select an SGMB servomotor according to the servo system to be used. Each model can be iden-
tified by the seven-digit alphanumeric characters following “SGMB-.” Refer 1o the flowchart
for servomotor selection shown here to determine the appropriate servomotor.

5-3
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5.1.1 Selecting a Servomotor

I-Series

Type
B: SGMB servomotor

Motor capacity
2B: 22kW 4E: 45 kW
3Z: 30kw 5E: 55 kW
3G: I7kw

Standards
A; Standard

Encoder specification
2. B192 P/R incremental encoder (standard)

6: 4096 P/R incremental encoder {semi-standard)
W: 8192 P/R absolute encoder {semi-standard)

S: 1024 P/R absolute encoder (semi-standard)

Supply voltage, rated speed
A, B: 200V, 1500 r/min
D, E: 400V, 1500 r/min

Shaft specifications
Blank: Straight fiange-type

: Straight flange-type, (only used with option specifications)
Straight flange-type, with key and shaft-end tap
Straight with foot
Straight with foot, key, and shaft-end tap

TAmE

Options
B: 90-VDC brake

24-¥DC brake

8: Qi seal

F:  Oil seal and 90-VDC brake
G: Oil seal and 24-VDC brake

0o

! ( Flowchart for servomotor selection >

Selected Motor Model
Exampie SGMB-[2][B] @DD

ads1 | saMB -0
Axis 2 SGMB -DDDDDDD

* o ® & ® & Plankfor standard specification




5.1 Selecting a :-Series Servo

B Flowchart for Servomotor Selection

Select the actual SGMB servomotor according to the following flowchart.

[ Start servomotor selection )

1} Select motor capacity ¢ o o |f necessary, refer io the data sheets in

Section 5.2 SGMB Servomolor.
( ® Fill in Machine Data Table )

® Select capacity using
servomotor sizing software.

e o o (Currently under development.)

. . Enter code in the first and second digits by
Determine motor capacity referring tothe rated outputvalues onpage
5-11,
Enter rated output
. SGMEB-WE___ __

l ]

2) Enter supply voltage

Enter code in the third digit.

SGMB-O0A_ _ _ _
I
3) Select encoder specification Enter code in the fourth digit by referring to
the encoder specifications on page 5 -4.

The encoder specification differs according
1o the motor series.

4096/8192 P/R

Absolute or incremental encoder

Incremental? SGMB-OO0M_ _ _
12-bit (1024 PARYOr |} --- - - mm oo mm o a oo e ]
15-bit (8192 P/R) SGMB-O00m_ _ _
absolute encoder

l ]

4) Enter peak torque

Enter cede in the fifth digit.

SGMB-DIOO0A (200 V)

a 200% SGMB-0C00D (400 V)
------ J T saMB.000mB (200 V)
b 250% SGMB-OO0OOE (400 V)

To next page (A}
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5

1.1 Selecting a Servomotor

From previous page (A)

l

5) Select shaft specification

Straight flange-type, with key and
shaft-end tap

Straight with foot, key, and shaft-end

Straight flange-type \

Enter code in the sixth digit.
SGMB-O00O00A _

SGMB-O0OOI0L _
|

'

6) Selection option specification

With 90 VDC brake

Enter code in the seventh digit.

SGMB-D0OCDOOB

Under gravity

Y

With 24 VDC brake

— SGMB-UO0COOCC

With oil seal

With oil seal and 80 VDC
brake

Gravity load + oil

With oil seal and 24 vDC
brake

SGMB-DD0O0C0OG

\ J

The last digit is left
blank if there are no
options

} specifications.

Q End servomotor selection ]
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Il Machine Data Table

Fill out the machine data table below as an aid to seiecting the drive system. When the machine
data table is complete, use the servomotor sizing software to select the motor capacity.

* Ball Screw Horizontal Axis

*1 Load mass W —kg (Ib)
Thrust F —kg (Ib) ¢
Coefficient of friction n —_— -+ Table W
Overall f’.'ffimency i — Motor :&E ]

*2  Gear ratio R (= Nnv/Ni) — Ball screw

*3  Gear+coupling Jg —kg-cm? (Ib-in2.) ?ear-i-coupling
Ball screw pitch P —mm (in.) g
Ball screw diameter D ~—mm (in.)
Ball screw length L —mm (in.)

* Ball Screw Vertical Axis
Load mass Wi —kg (lb)
Counterweight W, —kg (Ib) Motor
Coefficient of friction n —_
Overall efficiency n — ?geancoupling
Gear ratio R (= Nm/NI} —_
Gear+coupling Ig —kg-em? (Ibiin2) W
Ball screw pitch P —mm (in.) -
Ball screw diameter D —mm (in.) Ball screw
Ball screw length L —mm (in.)

* Timing Belt
Load mass W —kg (Ib} Pulley w
Thrust F —kg (Ib) Jd Fa{ 774
Cocfficient of friction m — 10 O
Overall efficiency 1 — Gear+coupling Timing belt
Gear ratio R (= Nm/NI) — Jg
Gear+coupling Jg —kg-cm? (Ib-in2))
Pulley Id —kg-cm? (Ib-in?.) Motor
Pulley diameter D —-mm (in.)

* Rack and Pinion
Load mass W —kg (lb)
Thrust F —Xkg (Ib} F W
Coefficient of friction i —
Overall efficiency n —_
Gear ratic R (= Nm/Nl) —_ Gear+coupling
Gear+coupling Jg ——kg-cm? (Ib-in2.) Jg
Pinion diameter D —mm (in.)
Pinion thickness t —mm (in.)

57
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5.1.1 Selacting a Servomotor

* Roll Feeder

Load J I¢ —kg-cm? (Ib-in2.) Press force
Tension F —kg (Ib}
Press force P —kgz (Ib) Roller
Roller diameter D ——mm (in.) F
Coefficient of friction n —
Overall efficiency n —_ | Motor ] ’:4 .| Je
Gear ratio R(=Nm/Nl) — Gears+coupling ——
Gear+coupling Ig —kg-cm? (Ib-in2.) Jo
* Rotor
Load J it —kg.cm? (Ib-in2)) TE
Load torque T¢ —+kg-cm (lb-in.}
Overall efficiency n —_— i
Gear ratio R(=Nm/Nl) — ifa”m”p"”g Je
Gear+coupling Ig —kg-cm? (lb-in2 )
¢ Others
Load ] 1¢ —kg-cm? (Ib-in?.)
Load torque T¢ ——kg-cm {lb-in.)
Motor speed Nm —r1/min
DUTY d —
Positioning time ts —s
Accel/decel time ta —
* Duty cycle
DUTY d — Vi ;
Positioning distance Ls —mm {in.) ::L 5 5
Moving member speed Ve —m/min T :
Positioning time ts —s e I.H
Accel/decel time ta —s =

Enter either V£ or ts. If both are entered, specify priority.

Operating environment
Other

Operating temperature

* 1. J{inertia) of Table W {load weight} and J (inertia) of the motor are automatically calculated by the servomotor sizing software.

* 2. Gear ratio R = Nm/N{ = motor-speed/load-speed

* 3. Gear+coupling J g: J of gear or coupling

This is J of the joint (including a gear) between the motor and the load (machine),

5-8
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5.1.2 Selecting a SERVOPACK

R —

Select an SGDB SERVOPACK according to the servo system to be used. Each model can be
identified as four-digit alphanumeric characters following “SGDB-".

Z-Series
SGDB SERVOPACK

SGDB-2B A D
TT

Rated output (mactor capacity)
28; 22KW 4E: 45 KW
3Z: 30KwW S5E: 55 KW
3G: A7 KW

Suppty voltage
Ar 200V
D: 400V

Modal

B: For speed/torque control and position control

QFrowchart for SERVOPACK selectioD

Sslected SERVOPACK Mode!
Example SGMB-@@
Axis 1 sams-[0]
Axis 2 semB-[_ ]
> v * o 0 s s

* Themotor model can be changed withinthe same group by altering the parameter sel-
ting. (See the table on the next page.)
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5.1.3 Selecting a Digital Operator

Select an SGDB SERVOPACK according to the motor to be used. The following table
shows the correspondence between SERVOPACK and motor models.

Group SERVOPACK Model Motor Model
2BA SGDB-2BAD SGMB-2BACJA
SGMRB-2BA(IB

3ZA SGDB-3ZAD SGMB-3ZA[JA
SGMB-3ZA[IB

3GA SGDB-3GAD SGMB-3GALIA
SGMB-3GA[JB

2BD SGDB-2BDD SGMB-2BALCID
SGMB-2BACIE

3ZD SGDB-3ZDD SGMB-3ZAOD
SGMB-3ZALIE

3GD SGDB-3GDD SGMB-3GALID
SGMB-3GAJE

4ED SGDB-4EDD SGMB-4EACID
SGMB-4EALJE

SED SGDB-5EDD SGMB-SEACID
SGMB-SEACIE

Note: The motor model can be changed within the same group by altering the setting in the pa-
rameters.

5.1.3 Selecting a Digital Operator

The following two types of Digital Operator are available.

The two types cannot be used simultaneously. However, it is convenient to have both types and
use whichever suits the circumstances.

Each type differs in shape but the operating functions are identical.

ff_'_-_———__\-‘

(LT

= &
e

09D

JUSP-OPO3A (Mount Type) JUSP-OP02A-1 (Hand-held Type)
* Use aftached to the top of the = Use held in the hand while connectad
SERVOPACK front face. with the 1 m cable supplied.
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5.2 SGMB Servomotor

This section provides tables of ratings and specifications for SGMB servomotors.

5.2.1 Ratings and Specifications

Ratings and Specifications of SGMB servomotors

Time rating: Continuous
Thermal class: F
Vibration class: 15um or below
Withstand voltage: 1500 VAC
Insulation resistance: 500 VDC 10M£2 min.
Enclosure: Totally enclosed, cooled separately
IP44 specifications
Ambient temperature: 0 to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: Permanent magnet
Drive method: Direct drive
Mounting: Flange method
Servomotor SGMB- 2BALA 2BACB JZACA 3ZACB 3GADOA IGACIB 2BACD 2BA[E
Rated Qutput* kW (HP) | 22(29.5) | 22(29.5) | 30(40.2) | 30(40.2) | 37(49.6) | 37(49.6) | 22(29.5) | 22(29.5)
Rated Torque* N-m 140 140 151 191 236 236 140 140
Ibf.in 1239 1239 1690 1690 2088 2088 1239 1239
Instantaneous Peak | N-m 280 350 382 478 471 589 280 350
Torque™ Ibf.in 2478 3097 3380 4230 4168 5213 2478 3097
Rated Current A (rms) 120 100 175 145 210 180 60 50
Instantaneous Max | A (rms) 240 240 340 340 460 460 120 120
Current*
Rated Speed* r/min £500
Instantaneous Max | r/min 2000
Speed*
Moment of Inertia | x 104 592 592 773 773 1390 1390 592 592
kg-m?
x 1073 524 524 685 685 1233 1233 524 524
lbf.in-s2 '
Rated Power Rate* | kW/s 331 331 472 472 401 401 331 331
Rated Angular rad/s? 2360 2360 2470 2470 1700 1700 2360 2360
Acceleration*
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5.2.1 Ratings and Specifications

Servomotor SGMB- 3ZAD 3ZA[E 3GACD 3GALE 4EA(D 4EACE SEA[D SEACE
Rated Qutput* kW (HP) { 30(40.2) | 30 (40.2) { 37(49.6) | 37 (49.6) | 45(60.3) | 45 (60.3) | 55(73.7) | 55 (73.7)
Rated Torque* N-m 191 191 236 236 286 286 350 350

Ibfiin 1690 1690 2088 2088 2531 2531 3007 3007
Instantaneous Peak | N.m 382 478 471 589 572 715 700 875
Torque* Ibfin 3380 4230 4168 5213 5062 6328 6195 7744
Rated Current A {rms} 85 70 105 90 135 110 160 130
Instantaneous Max | A {rms) 170 170 230 230 280 280 340 340
Current*
Rated Speed* t/min 1500
Instantaneous Max | r/min 2000
Speed*
Moment of Inertia | x 104 773 773 1390 1390 1680 1680 1970 1970
kg-m?
x 1072 685 685 1233 1233 1484 1484 1745 1745
1bf.in-s2
Rated Power Rate* | kW/s 472 472 401 401 487 487 622 622
Rated Angular rad/s? 2470 2470 1700 1700 1700 1700 1780 1780
Acceleration*

* These items and torque-speed characteristics quoted in combination with an SGD

perature of 20°C,

Note: These characteristics can be obtained when the following heat sinks (steel
650650 X35 (mm) (25.59 % 25.59 X 1.38 (in))

plates) are used for cooling purposes:

B SERVOPACK at an armature winding tem-
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H SGMB Servomotor (Rated Motor Speed: 1500 r/min)
Torque-Motor Speed Characteristics
SGMB-2BAJA SGMB-2BAOB
2000 e 2000 = ihion
Motor Motor
Speed Speed
{r/min) {r/min}
1000 -
e B
0 . o
0 100 200 300 0 100 200 300 400
o Torgue (N-m)I o Torque {(N-m)
1000 2000 1000 2000 3000
Torgue (Ibf+in) Torque (Ibf-in)
SGMB-3ZA0A SGMB-3ZAOB
2000 2000 [rrwment—rs
Motor Motor
Speed i Speed
i ke . &l
(r/min) n - . (rJ’mln)1000 : |
& i
2 5
T 0 200 w0 400 % 100 200 300 400 500
0 Torque (N-m) 0 Torque (N-m}
' 000 2000 3000 T 1000 2000 3000 4000
Torqua (Ibfin) Torque (ibf-in)
SGMB-3GAOA SGMB-3GA[B
2000 2000
Motor Motor
Speed Speed
{r/min) 1000 (n’mm}000 ; ||
% To0 200 300 400 500 04 500 400 600
0 Torque (N-m}) o Torgue (N-m})
1000 2000 3000 4000 2000 4000

Torque (Ibi-in)
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Torque (Ibf-in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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SGMB-2BAOD SGMB-2BALJE
T
2000 frianag) B 2000
Motor ' £ Motor
Speed At B Speed %
r/min ﬁg ¥mi By
(r/m )1000 2 [ ( mm)moo .
kil A { B
B b
0 00 -
[¢] 100 200 300 100 200 300 400
o Torque (N-m) Torque (N-m)
I 1 A 0% X . .
1000 20_00 1000 2000 3000
Torque {tbf-in) Torque (IbF-in)
SGMB-2ZACID SGMB-3ZA0E
2000 2000 prrrs
Motor Motor
Speed Speed /
{r/min) {r/min)
1000 i u
! ATl B
8
0 & 0 ; L
Torque (N-m) Torgue (N-m)
— 10.00 ZC;OO 3.000 = 1000 2000 3000 40I00
Torque {ibf-in) Torque (lbf -in}
SGMB-3GAID SGMB-3GAOE
A
B
2000 ey 2000 TR
l%';.
Motor Motor % 2
Speed Speed i
(r/min) 1000 {r/min} 1000 e ||
;
% 100 200 300 400 500 0o 200 400 600
Torque (N-m} Torque (N-m}
on_ i i 1 . ol; l 'l
1000  200¢ 3000 4000 2000 4000
Torque (Ibi+in) Torque (Ibf-in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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SGMB-4EAOD
Motor
Speed
(r/min}
1000
O 200 ‘ 400
Torgue (N-m;)
ol_ i L
2000 4000
Torque {Iof-in)
SGMB-SEAOD
2000 [
Motor
Spead
{r/min)

0 200 400 600 800
Torque {N-m)

2000 4000 6000
Torgue {Ibf-in)

SGMB-4EALIE
2000 frr=——h
Motor ;
Speed
{r/min)
1000
b : B
o &
o 200 400 600 800
N-
0. ) Torque(. m) ‘
2000 4000 6000
Torque (Ibf-in)
SGMB-5EALIE
2000 T
Motor
Speed
(r/min)
1000

00 200 400 600 800 1000
Torque (N-m)

2000 4000 6000
Torque (Ibf-in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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5.2.2 Mechanical Characteristics

5.2.2 Mechanical Characteristics

B Allowable Radial Load, Allowable Thrust Load

The output shaft allowable loads for SGMB servomotor are shown below.

Conduct mechanical design such that the thrust Joads and radial loads do not exceed the
values stated below,

Servomotor | Allowable Radial | Allowable LR Reference Diagram
Model Load Fr [N{Ibf)] | Thrust Load mm
Fs [N(Ibf)] (in.)
SGMB-2BA[] | 5880 (1322) 2156 (485) 100 (3.94) LR
SGMB-3ZAO0) | 6272 (1410) 2156 (485) 100 (3.94) H
)
SGMB-3GA | 7448 (1675) 2156 (485) 100 (3.94)
ﬁ Fs
SGMB-4EAIC] | 7840 (1763) 2156 (485) 100 (3.94) ) =
SGMB-5EALD | 8428 (1895) 2156 (485) 110 (4.33) 1§

Note: Allowable radial and thrust loads shown above are the maximum values that can be ap-
plied to the shaft end from motor torque or other loads.

B Mechanical Tolerance

The tolerances of the SGMB servomotor output shaft and installation are shown in the
table below.

Tolerance (T.LR.) Reference Diagram

Perpendicularity between flange face  0.04 mm
and output shaft @ (0.0016 in.) I:@ @
Mating concentricity of flange O.D.  0.04 mm - =

(0.0016 in.) I

Q)
Run-out at end of shaft © 0.02 mm
(0.00079 in.)

Om. 1. TIR. = Total Indicator Reading

2. As for the tolerance @ » refer to the each dimensional drawing.

3. Direction of Motor Rotation

Positive rotation of the servomotor is counterclock wise, view-
ing from the drive end.

Forward rotation
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IMPORTANT

Impact Resistance

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

® Impact Acceleration: 490 m/s?

® Number of Impacts: 2

I Vertical

Horizontal shaft

JE

In SGMB servoemotors, 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.

B Vibration Resistance

Mount the servomotor with the axis horizontal. The
servomotor must withstand the following vibration
accelerations in three directions: vertical, transverse,
and longitudinai.

® Vibration Acceleration: 24.5 m/s?

Vibration Class

The SGMB servomotor meets the following vibra-
tion class at rated speed.

® Vibration Class: 154m or below

Longitudinal
-—

I Vertic

L

Transvell'se

Horizontal
shaft

Vibration measurement position
‘\‘_‘

==

@ Vibration Class

Vibration class }5um or below indicates that the total amplitude of vibration of the motor alone, running at rated

speed, does not exceed 15pum.
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5.3.1 Combined Specifications

5.3 SERVOPACK Ratings and Specifications

This section presents tables of SGDB SERVOPACK. ratings and specifications.

5.3.1 Combined Specifications

The following table shows the specifications obtained when SGDB SERVOPACKSs are com-
bined with SGMB servomotors:

SERVOPACK 2BAD 3ZAD 3GAD 2BDD 3ZDD 3GDD 4EDD SEDD

SGDB-

Motor { Model 2BA | 2BA |3ZA |3ZA [3GA |3GA [2BA |2BA [3zA [3zA 3GA [3GA [4EA |4EA |5EA |SEA
SGMB- OA |0B [OA 0B [OA |OB |00 10E |OD CE |Op |OE |Opb |OE |0 |OE
Capacity | 22 (29.5) 30 (40.2) 37 (49.6) 22 (29.5) 30 (40.2) 37 (49.6) 45 (60.3) 55(73.7)

kW

(HP)
Rated/ 1000/2000
Max.
Motor
Speed

r/min

Applicable Standard: Incremental encoder (8192 P/R)

Encoder

Continuous 120 | 100 | 175 | 145 | 210 | 180 | &0 50 85 70 1105 1 90 135 | 110 | 160 | 130

Output Current
A (rms)

Max. Output 240 [ 240 {340 | 340 [ 460 [ 460 | 120 | 120 | 170 V170 | 2307 | 230 280 |} 280 | 340 | 340

Current
A (rms)

Allowable Load 2960 3865 6950 2960 3865 6950 8400 9850

Inertia* (41910} (54730) (98420) (41910) (54730) (98420) (118900) (139400)

JL

x 104 kg-m?

{x 1073 oz-in-s2)




5.3 SERVOPACK Ratings and Specifications

5.3.2 Ratings and Specifications

The ratings and specifications of the SGDB SERVOPACK are shown below. Refer to them as
required when selecting a SERVOPACK.

SERVOPACK SGDB- 200 V Series 400 V Series
2BAD 3ZAD 3GAD 2B0D 3ZDD 3GDD 4EDD SEDD
Servomoter SGMB-] 2BALID | 3ZA0IO {3GAOO | 3BAOO | 3zAOO |3GAD | 4EADID [ SEAOO
Continuous Output kW (HP) 22(29.5) | 30 (40.2) | 37 (49.6) | 22 (29.5) | 30 (40.2) | 37 (49.6) | 45 (60.3) | 55 (73.7)
Allowable Load Inertia* 2960 3865 6950 2960 3865 6950 8400 98350
JL (41910) | (54730) | (98420) | (41910) | (54730) | (98420) | (118900) | (1 39400}

X 10~* kg:m? (X 1073 0z.in-s2)

Basic Enput Main Circuit*! Three-phase 200 to 230 VAC Three-phase 380 to 460 VAC +10% to ~15%, 50/60 Hz
Specifi- | Power +10% to —15%, 50/60 Hz
cations | Supply  |'Main Circuit 36.7 50.1 61.8 36.7 50.1 61.8 75.2 91.9
Power Supply
Capacity kVA
Control Circuit*' | ginole_phase 200 to 220 VAC * . . 50 Hz
Single-phase 200 to 230 VAC ©15 % , 60 Hz
Control Circuit 150 VA
Power Supply
Capacity
Basic Control Mode Three-phase, full-wave rectification IGBT PWM (sine-wave driven)
Sp:mﬁ' Feedback Incremental encoder, absolute encoder
catons
Location | Ambient/Storage | 0 to 55°C/-20 to 85°C
Temp.*2
Ambient/Storage | 90% or less {no-condensing)
Humidity
Vibration/Shock | 4.9m/s? /19.6m/s2
Resistance
Structure Base mounted
Approx. mass  kg(lb) 57(126) | 58 (128) [ 60(132) [ 40(88) | 45(99) [ 55 (121) | 60 (132)
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5.3.2 Ratings and Spaecifications

SERVOPACK SGDB- 200 V Series 400 V Series
2BAD | 32AD | 3GAD | 2BDD | 3zop T 3Gbp | 4epbp | sepp
Speed/ | Perfor- | Speed Control 1:5000 {provided that the lower limit of the speed control range does not cause the motor to
Torque | mance Range stop when the rated torque load is applied)
Control Speed | Load | 0% to 100%: 0.01% max. (at rated speed)
Mode Regu- | Regula-
la- , tion
tion* Voltage | Rated voitage +10%: 0% (at rated speed)
Regula-
tion
Temper- | 25425°C: 0.1% max. (at rated speed)
ature
Regula-
tion
Frequency 100Hz (at Jy =h)
Characteristics
Accel/Decel Time |0to 105
Setting
Input Speed | Refer- 6 VDC (variable setting range: 2 to +10 VDC) al rated speed (forward rotation with
Signal Refer- |ence positive reference)
ence Volt-
age*4
Input Approx. 30 kQ
Imped-
ance
Circuit | Approx. 47 ps
Time
Constant
Torque | Refer- £110 10 VDC at rated speed (forward rotation with positive reference)
Refer- | ence
ence Yolt-
age*4
Input Approx. 30 k&2
Imped-
ance
Circuit | Approx. 47 ps
Time
Constant
Built-in Reference | 12 V, 230 mA
Power Supply
Position | Perfor- | Bias Setting 0 to 450 r/min (setting resolution: 1 r/min)
Control | mance  I'gooq e g 0 to 100% (setting resolution: 1%)
Mode Compensation
Position Complete | 0 to 250 reference units {setting resolution: 1 reference unit)
Width Setting
Input Refer- | Type SIGN + PULSE train, 90° phase difference 2-phase pulse {phase A + phase B), or CCW +
Signal ence CW pulse train
Pulse Pulse Line driver (+5 V level), open collector (+5 V or +12 V level)
Buffer
Pulse Max. 4507200 kpps (line driver/open collector)
Frequen-
cy
Control Signal CLEAR (input pulse form identical to reference pulse)
Built-in Open Col- | +12 V (with built-in 1 kS resistor)
lector Power Sup-
ply*5

5-20
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SERVOPACK SGDB- 200 V Series 400 V Series
28AD | 3ZAD | 3GAD | 28DD | 3zDD | 3GDD | 4EDD | SEDD
1/0 Sig- | Position Output Qutput | Phases A, B and C: Line driver output
nals Form Phase S: Line driver output (only when 12-bit absolute encoder is used}
Frequen- | (16 to N)/N (N: Number of encoder pulses)
cy Di-
viding
Ratio

Sequence Input Servo ON, P control (or forward/reverse rotation in contact input speed control mode),
forward rotation prohibited (P-OT}), reverse rotation prohibited (N-OT), alarm reset, forward
rotation current limit, and reverse rotation current limit (or contact input speed control)

Sequence Output Servo alarm, 3-bit alarm codes

Any 3 of | Positioning complete (speed coincidence), TGON, servo ready, current limit, brake release,
those overload warning, overload detected
signals
Analog Monitor | Any 2 of | Speed: 2 V/1000 t/min or 1 V/1000 r/min
Output those Torque: 2 V/rated torque
signals | Error: .05 V/reference unit or 0.05 V/100 reference units
Built-in | Dynamic Brake (DB} Activated at main power OFF, servo alarm, servo OFF or overtravel
522:" Regenerative Processing Incorporated. External regenerative resistor must be mounted.

Overtravel (OT) Prevention | Motor is stopped by dynamic brake, decelerates 10 a stop, or coasts to a stop when P-OT or
N-OT is activated.

Protection Overcurrent, overload, regenerative error, main circuit voltage error, heat sink overheat,
power open phase, overflow, overspeed, encoder error, encoder disconnected, overrun, CPU
eITOt, parameter error

LED Display POWER, ALARM, CHARGE

Analog Menitor (3CN) Same analog monitor signal as 1CN is available.

Built-in | Commu- | Interface Digital Operator {mount type or hand-held type)
Func- nication R8422A port such as personal computer (R§232C port can be used if some conditions are
tions met.)

I:'N Communica- | N can be up to 14 when RS422A port is used.

tion

Axis Address Set- | Hexadecimal rotary switch {1SW)

ting*® 1: 1:N commurication, 0: 1:1 communication

Functions Status display, parameter setting, monitor display, alarm traceback display, jogging,

autotuning, etc.
Others Zero-clamp, reverse rotation connection

*1

*2

*3.

* 4.

*5.
*6.

. The power voliage must not exceed 230 V + 10% (253 V). If it is likely to exceed this limit, use a step-down transformer.

The ambieni temperature must be within the specified range. Even if the SERVOPACK is installed in a box, the temperature
inside the box must not exceed the range.
Speed regulation can be calculated using the following formula:

(no-load motor speed - full-load motor speed)
rated motor speed

(Speed regulation = X IOO%)

Under actual operating conditions, voltage or temperature fluctuation causes drift to the amplifier or changes the operating
resistance, resulting in the motor speed being changed.
The percentage of the motor speed change to the rated motor speed is called

“speed reguiation”.

Forward rotation is defined as the clockwise rotation when viewed from the motor on the opposite side of the load. (It is the
counterclockwise rotation when viewed from the toad or shafi.)

Built-in open collector power supply is not electrically isolated from the control circuit inside the SERVOPACK.

For 1:1 communication, set the rotary switch to “0".
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5.3.3 Overload Characteristics

5.3.3 Overload Characteristics

The SERVOPACK has a built-in overload protective function to protect the SERVOPACK and
servomotor from overload. Therefore, the SERVOPACK allowable power is limited by the

overload protective function, as shown below.

The overload detection fevel is quoted under hot start conditions at a motor ambient tempera-
ture of 40°C,

Operating Time {s)

1

Rated current Maximum ctrrent

Rated current+Maximum current
2

Approx.

Motor Current

Overload Characteristics

. gl
’ 4 Hot Start

Indicates that both SERVOPACK and servomotor have run long encugh at rated load to be thermally saturated.
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5.3.4 Starting Time and Stopping Time

The motor starting time (tr} and stopping time (tf) under constant load are calculated by the
following formulas. The motor viscous torque and friction torque are ignored.

. . 2n - Np (Jy + I

Starting Time: = p oML

arting Time:  tf 60+ (Toy—T0) (s}

Stopping Time: ¢f = 21 - No Ju + J0) [s]

60 - (Tpw + Ty)

Nm: Motor speed used (r/min.)

Jn: Motor moment of inertia (kg-m?2)

JL: Load converted to shaft moment of inertia (kg-m?)

Team: Maximum instantaneous motor torque obtained in combination with SERVOPACK
{N-m}

Ti: Load torque {(N.m)

To convert the motor current value into an equivalent torque value, use the following formula;
Motor torque constant X motor current value (effective value)

Motor Torque T " i -
| 1 1 —» Time 5

T

Motor Speed | *  Time

TF&

—
TL

-
-

TPM

 RGEEEEEEER

5

Motor Torque (size) - Motor Speed Timing Chart

5.3.5 Load Moment of Inertia

The larger the load moment of inertia becomes, the worse the movement response of the load.
The size of the load moment of inertia (Ji } allowable when using a servomotor must not exceed
five times the motor moment of inertia (Jy).

If the load moment of inertia exceeds five times the motor moment of inertia, an overvoltage
alarm may arise during deceleration. To prevent this, take one of the following actions:

1. Reduce the torque limit value.
2. Reduce the slope of the deceleration curve.
3. Reduce the maximum motor speed.

4. Consult your Yaskawa representative.
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5.3.6 Qverhanging Loads

® Small Load Inertia

Load Load

Motor Motor

® Large Load Inertia

Load

Motor Motor d
&) )

5.3.6 Overhanging Loads

IMPORTANT

A servomotor may not be operated under an overhanging load, that is a load which tends to

continually rotate the motor.

Under an overhanging load (e.g. when the direction of the torque applied by the motoris opposite from the direc-
tion of shaft rotation), the SERVOPACK regenerative brake is applied continuously and the regenerative energy
of the load may exceed the allowable ran ge and damage the SERVOPACK,

The regenerative brake capacity of the SGDB SERVOPACK is rated for short-time operation, approximately

equivalent to the deceleration stopping time.

® Overhanging Load Example 1: Motor drive for vertical axis, using no counterweight

— —p Motor
Lalet Wil B oble¥)

- Pas s v
Fe= gl EENg
¥ ' z' '

® Overhanging Load Example 2: Tension control drive

Tension

R — \\N
V)

Motor

Motor subject to rotation from feed motor
to maintain applied tension.
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5.4 X-Series Dimensional Drawings

This section presents dimensional drawings of the Z-Series servomotor, SERVOPACK, and Digital

Operator.
5.4.1 Servomotor Dimensional Drawings
The dimensional drawings of the SGMB servomotors are shown on the following pages.

B SGMB-2BA[][] Servomotors
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430 (17.8) 153 (6.02) (Motor Iesd
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%0 011 @238 9.0004 !
Units: mm (inches)
B SGMB-3ZA[][] Servomotors
910 (31.9}
670 (26.4) 140 (5.51)
230 (9.06) 245 (9.65)
L Du. 0 A
230 {9.08) { 116
Fan connector pening fo Q 3'362?5 ﬂ DI250 (9.84) (Flanga dimensione)
Detector motor lead =ttt 5 (0,20}
conneclor | 20 (0,79
/ P~
- ko
gy i
= w ~
'Mw_' o S :g
o] g g
Cool air —_ & b
& L)
= A ’ 3| & i
g °3
2| —— g
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o~ - L3
fal ——
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5.4.1 Servomotor Dimensional Drawings

M SGMB-3GA[JA, -3GAIB Servomotors

Fan connector Opening for motor laad
Datactor connector
) i 814 (32,0}

Cool air

= b

1NN

LA 674 (265) 140 (5,51}
314 (12.4) \
150%5 51} 200 (7.87)
s
5(0.20)
® ® ]

N

————erteen
e
}—t

0

140 (5.51)

—

Cool air

= b

e

* | L
Motor lsad exit ; I_

228 (8.98)

A

261 (2 40}

¥s10 mo.1)

?

558 (22.0)

0.03
(001}

B SGMB-3GA[D, -3GAE Servomotors

Fan cannector
Detector connector
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5.4 X-Series Dimensional Drawings

B SGMB-4EA[[] Servomotors
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B SGMB-5EAL K Servomotors
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L

5.4.1 Servomotor Dimansional Drawings

Connector Wiring on Detector End

® Incremental Encoders

Receptacie: 37F3102E20-29P

Plug (To be prepared by the customer):

(L-shaped type) JAOBA-20-29S-JA-EB or MS3108B20-295
(Straight type) JADBA-20-285-J1-EB or MS3106B20-295

Cable Clamp: JL04-2022CKE (* &) or MS3057-12A

* % indicates the cable diameter.

A channel output

Z channel output

/A channel outpnt

/Z channel output

B channel output

/B channel output

C channel output

/C channel output

oV

+5VDC

Hluimlvlziz] =

“lzlammjgla|mix

FG (Frame Ground)

& |2-bit Absolute Encoders

Receptacle: 97F3102E20-29P

Plug (To ba prepared by the customer):

(L-shaped type) JADBA-20-285-JA-EB or MS3108B20-295
(Straight type) JADGA-20-295-J1-EB or MS3106820-295
Cable Clamp: J1.04-2022CKE (% * ) or MS3057-124

* * indicates the cable diameter.

FG (Frame Ground)

A | A channel output K |'S channel output
B /A channel output L |/S channel output
C | B channel output M|~

D | /B channel output N |-

E | Z channel output P | Capacitor reset

F |/Z channel output R | Reset

GloV S |0V (battery)
H!I+5vDC T 3.6 V (battery)

)
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5.4 Z-Series Dimensional Drawings

® 15-bit Absolute Encoders

Receptacle: 97F3102E20-20P

Plug (To be prepared by the customer):

{L-shaped type) JAOBA-20-295-JA-EB or MS3108B20-29S
(Straight type) JAOBA-20-295-J1-EB or M53106B820-295

Cable Clamp: JLO4-2022CKE (% *) or MS3057-12A

* ¥ indicates the cable diameter.

A channel output
/A channel output

B channel output
/B channel output
Z channel output

/Z channel output
ov

+5V DC

FG (Frame Ground)

Reset
0 V (battery)
3.6 V (hattery)

REIEIFEREE

“|m|amm(s|nl@ie

Note: 1. Terminals K to P are not used.

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

Connector Wiring on Fan End

Receptacle: CE05-2A18-10PD-B

Plug (To be prepared by the customer):
{L-shaped type} CE05-8A18-10SD-B-BAS or MS3108B18-105
. (Straight type) CEQ5-6A18-10SD-B-BSS or MS3106B18-10S
Cable Clamp: CE3057-10A-% (D265) or MS3057-10A

* %k indicates the cable diameter.

Fan terminal (U)
Fan terminal (V)
Fan terminal (W)

=R loRi--Aiy
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5.4.2 SERVOPACK Dimensional Drawings

5.4.2 SERVOPACK Dimensional Drawings

The dimensional drawings of the SGDB SERVOPACKSs are shown on the following pages.

B SGDB-3GAD SERVOPACK
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B SGDB-3ZDD SERVOPACK

4-M8B mounting holes
- f 489 (19.3)

)
¥

0 (16.5)
—
===
=
=

500 (19.7)

/350 {13.8)
Jannsny [/

[Cg]—
T M,
Rl —|
il sy ALz | i
o H}__tﬂ - [ */[— n i,

M8  contact

M8 main circuyit terminals terminals Unit (inches)
nits: mm (inches,
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5.4.2 SERVOPACK Dimensional Drawings

B SGDB-4EDD SERVOPACK

(1.57)
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T
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5.4 Z-Series Dimensional Drawings

- -

5.4.3 Digital Operator Dimensional Drawings

The following two types of Digital Operator are available.
JUSP-OP02A-1 (Hand-held Type)
JUSP-OPO3A (Mount Type)

® JUSP-OPO2A-1

g3 (2.48)
* > 0.73
2945 o (197 185 (0.73)
{2-90.18)
MTG HOLES 7.(0.28
) : ‘
fa ) -L-.-}-
H
™
i )
el 81 8
=| @
SERVOPACK OPERATOR =
ALARM DSPL ﬂ E
seT
DATA
s
'YASKAWAJ
kL >
@ ] i
. | ¢ 1/ v -
v gl 5% A
I s :
sl B
HE

Model: 7JE-23090-02
Made by Daiichi —
Denshi yKogyo e Approx. mass: 0.18 kg (0.40 Ib)
Co., Ltd. Units: mm (inches}
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5.4.3 Digital Operator Dimensional Drawings

® JUSP-OPO3A

15

l {0.58 I

—

I

54 (213
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57.5 (2.26)
—™

Glej
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5.5 Specifications and Dimensional Drawings of Peripheral Devices

5.5 Specifications and Dimensional Drawings of Peripheral
Devices

This section shows the specifications and dimensional drawings of the peripheral devices required
for a Z-Series servo system.

5.5.1 Cable Specifications and Peripheral Devices

The cable sizes and peripheral devices for SGDB SERVOPACKSs are listed in the following
tables.

The cable specifications were selected under conditions of three cables per bundle at an ambi-
ent temperature of 40°, with the rated current flowing.

IMPORTANT Do not wire power lines and signal lines within the sarne duct, or bundle ther together. Wire so that signals line

are always kept apart from power lines by at least 30cm.

Use twisted pair or multi-core twisted pair shielded wires for signal lines and the encoder (PG) feedback line.
The wiring length for reference input lines must be within 3m, and for the PG feedback line within 20m.

B Cable Size

External SGDB Model Cable Size
Terminal Name Terminai
2BAD | 3ZAD | 3GAD | 2BDD | 3ZDD | 3GDD | 4EDD | 5EDD
Symbol

On-line | Main Circuit | LI/R, L%/S, L3/T, @ HIV 30 |HIV 50 |HIV 60 [HIV 14 |HIV 14 [HIV 22 |HIV 30 |HIV 38

Terminal | Power Input or more | or more | or more ot more |or more | or more ] or more {or more
Terminal
Motor U, V, W, @ HIV 38 |HIV 60 | HIV 80 |HIV 14 |HIv 22 |HIV 30 |HIV 38 | HIV 50
Connection or more | or more {or more |or more |or more | or more | or more | or more
Terminal
Control Llr, L34 HIV 1.25 or more
Power Input
Terminal
Regenerative | B1, B2 HIV HIV 3.5 or more | HIV 2.0 or more HIV
Resistor Unit 200r 350r
Connection more more
Terminal
Dynamic DU, DV, DW HIV 1.25 or more HIV
Brake Unit 200r
Connection more
Terminal DBON, DB24 HIV 1.25 or more

Off-line | Control /O | ICN Core of twisted pair or twisted pair shield wires: 0.12 mm? or more

Terminal | Signal Outside dimensions of tinned annealed copper twisted wires:
Connector max, @16 (for 1ICN), max. @11 (for 2CN)
PG Signal 2CN
Connector

Note: 1. Cable size selection conditions: Ambient temperature 40°C, 3 wires per bundle, and rated current flowing
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5.5.1 Cable Specifications and Peripheral Devices

2. For the main circuit, use cables with a dielectric strength of 600 V or more.

3. Ifthe cables are laid in a duet {rigid PVC tube or metal pipe). allow for the reduced current tating applicable to the cables.

4. If the ambient temperature (inside the control
to heat deterioration and become unusable in

panel) is high, cables sheathed with ordinary vinyl will be easily subjected
a short period of time. To prevent this, always use heal-resistant cables.

The types of cable are shown in the table below. Use it in combination with the tables.

Cable Type Conductor Allowabile
Symbol Name Temperature °C
PVC Normal vinyl cable -—
v 600 V vinyl cabie 60
HIV Temperature-resistant vinyl cable 75

Note: 1. Use cable with 600 V min. rating 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 normal
vinyl cables rapidly deteriorate,

B Peripheral Devices

SERVOPACK | Motor Model | Power Supply MCCB or Main Power | Recommended Magnetic
Model SGMB- Capacity™* Fuse InrushCurrent | Line Filter2 Contactor
SGDB- Capacity! (peak value)

2BAD 2BACIA 36.7kVA 150 A 325 A FN258L-130-35 HI-65E2 (135 A)
2BA(IB
3ZAD 3ZAC)A 50.1 kVA 200 A 325A FN258L-180-07 HI-100E2
3ZADIB (180 A)
3GAD 3GAOA 61.8 kVA 225 A 650 A FN359P-250-99 HI-125E2
3GADB (2204
2BDD 2BAD 36.7 kVA 100 A 162 A FN258L-75-34 HI-S0E (100 A)
2BACE
3ZDD JZAOD 50.1 kVA 150 A 650 A FN258L-100-35 HI-65E2 (135 A)
3ZAOE
3GDD 3GACD 61.8 kVA 150 A 650 A FN2581.-130-35 HI-65E2 (135 A)
3GAOE
4EDD 4EAD 75.2kVA 225 A 1300 A FN258L-180-07 HI-125E2
4EACIE (220A)
SEDD SEACD 91.9 kVA 225A 1300 A FN2581.-180-07 HI-125E2
SEALJE (220 A)
* 1. Braking characteristics (at 25°C): 200% for 2 s min., 700% for 0.01 s min,
* 2. Manufactured by SCHAFFNER.
* 3. Manufactured by Yaskawa Controis Co., Lad.

*4.

The supply voltage capacity shown is the value for a rated Joad,
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5.5 Specifications and Dimensional Drawings of Peripheral Devices

The appropriate cables for SERVOPACK connectors 1CN and 2CN are shown in the table

below.

Control /O Signal 1CN | Cable Use twisted-pair cable or twisted-pair
Connector shielded cable.
Applicable Cable | AWG24,26,28,30
Finished Cable 216.0 mm (@ 0.63 in.) MAX.
Dimensions
PG Signal 2CN | Cable Use Yaskawa cable.
Connector 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
Dimensions

@11.6 mm (90.46 in.) MAX.

Note: Cable selection conditions: three cables per bundle at 40 °C ambient temperature, with the

rated current flowing.

5.5.2 1CN Connector

This connector is required to connect the host controller to 1CN on the SERVOPACK.

® Connector

2.54(0.10}
1270.08) |}, g
S
[
f_'-:-n‘ Sas. -3 g
15 : =]
o - b
\ /
.l{lill}l‘l}r'!l"AH[H{II.IJ.I%H].IJ‘FI g E‘
l I ll]l 11 m uc| “ R = =3
a} |'| — s F wl@
p s dlg
o~ a 1] - s
o9
e
= h
= L
C
Pin #1
—_ \ Ll [
—-+ T  mange
[=] H 0
s 2| 8 e
e
= | J
4 .
/ 127 (0.05) A
Pin # 11 A
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5.5.2 1CN Connector

Units: mm (inches)

Connector Mode) A B C
10150-3000VE 30.48 (1.20) 36.7 (1.44) 41.1 (1.62)
Manufactured by 3M.
® Case

39.0 (1.54)

127
(0.5)

ﬁiﬁl |!!

Diagram of Assembled Connector {for reference)
Units: mm (inches)
Connector Case Model A B Cc D E F
Model
10150-3000VE | 10350-52A0-008 |41.1 52.4 18.0 17.0 14.0 46.5
(162) |(206) [©ID [(067) |(055 |(1.83)

The 1CN connector model is shown below.

Manufactured by 3M.

Connector Part List

Connector Application
Model Connector Case
Model Qty Model Qty
DE9406970 1/O connector 10150-3000VE* | | 10350-52A0-008* {1
for ICN

* Manufactured by 3M.
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5.5 Specifications and Dimensional Drawings of Peripheral Devices

5.5.3 Connector Terminal Block Converter Unit

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 Model:
= T JUSP-TA36P
8 8
a a8
B
» 8
. [""J N
— 50-Pin connector plug:
Cable length: 500 fgomm MR-50RMD2

(19.69:.‘-97 in.)
50-Pin terminal block,

M3.5 screws

B Terminal Block Pin Numbers and Signal Names

The relationships between terminal block pin numbers and signal names are shown in the table

below.



SERVO SELECTION AND DATA SHEETS

5.5.3 Connector Terminal Block Converter Unit

5-40

$P : Twisted pair

Connector Terminal |
No. block No.,
T Al 1
1 t 1 2
— . 3
! | . a2 a
1 1
A :
I i
T T Ad 7
i i 3P B4 8
T 5
I I
t AB 11
| %P 15 2
— A7 13
] |
L s
TQR-M 16 : E B8 16
VIGM 17 — A9 17
PL3 18 i B9 18
PCO 19 ;P A0 19
IPCO 20 i B10 20
BAT+ 21 t t ¥5 Al1 21
BAT- 22 P B11 22
+12V 23 — A12 23
12V 24 : ; 812 24
N-CMP+ 25 i ; 75 A13 25
N-CMP- 26 t . 813 26
ITGON+ 27 S F Al 27
TGON- 28 — B14 28
/3-RDY+ 29 : : 55 A15 29
/S-RDY- 30 i ; B15 30
ALM+ k3 t 1 P Al6 3
ALM- 3z — y B16 32
PAO 33 : 0 5 A17 33
/PAQ 34 i i B17 34
PBO a5 : + 55 A18 35
PR 36 i B18 36
ALOt 37 +—t A19 a7
ALOZ kY] ; ; B19 a8
ALC3 39 i f AZ0 39
/S-ON 40 1 f B20 40
/P-CON 41 — A21 a1
P-OT 42 I‘ : B21 42
N-OT 43 ; ¢ A22 43
/ALM-RST 44 t . B22 44
/P-CL 45 — A23 45
MN-CL 46 — B23 46
+24 VIN 47 ; ; A24 47
PSO 48 i i ¥ 824 48
[PSO 49 r‘ ¥ A25 49
FG 50 - B25 50
Connsactor Case ‘—I Cable: Supplied with terminal block
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5.5.4 Cable With 1CN Connector and One End Without Connector

Use a cable with no connector at the host controller end. The loose wires are marked with labels
with terminal numbers indicated.

SGDB SERVOPACK (3M50P connector)

Slgeve F2(Black) 1 TF o

2 S——

Connectar at SEAVOPACK End (50 P) bl ) e 25P 3 Ef —
10150-3000VE(Manufactured by, 3M.) UL20278 VW-18C Terminal number 4 £
Terminal number labets  1abels $2.8 ($1.11) 2 FE 11

Shall ®2.8 (1.11) g
10350-52A0-008 g L2 E
10 Py

T

L l‘w‘ﬂ“ 12 FY
T - 13
15 2
18
17
18
2 2 E

a1

2r

P D U D O

144141

Details of Lead

[ O A

BEEASHEERLSRBYRARBE2RYY

CIIITTTIITI T I3 a1 4d]

(e W S B 4

Shield

I\ E[ Twisted Pair

Connector Unit

(e
i)
@
@«

Model L in mm (feet)

. + 30 + 01
DE9406969-1 1000 " 33 0

- + 50 + 0.17
DE9406969-2 2000 * 667" o )

- 50 + 0.17
DE%9406969-3 3000 +0 ao* 9"
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5.5.5 2CN Encoder Connector on SERVOPACK End

5.5.5 2CN Encoder Connector on SERVOPACK End

Only one type of 2CN encoder connector is available for the SERVOPACK end of the cable,

as shown in the following diagram.

® Connector

2.54 {0.10) g
1.27 (0.05) |, S
= o
. oy §
2a-o.q ol e
¥ i e
it il
L 0 48
& H ] SE @
NES I
) Ylg
- = ] U]
¢
Pin No, 1
©]
S| wl 8 .
= ®[ <] %
P
A /s
Pin No. 11 12.7 (0.05) Y
A
2] - Manufactured by 3M.
Units: mm (inches)
Connector Model A B (o]
10120-3000VE 11.43 (0.45) 17.6 (0.69) 22.0 (0.87)
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® Case

10320-52A0

Assembled Connector

Units: mm (inches)

Connector Case Model A B C A B c
Model
DE9406973 10320-52A0-008 1220 333 14.0 12.0 10.0 274
(0.87) {(1.31) |(0.55) [(047) |(0.39) [(1.08)

5.5.6 Encoder Cables

The dimensions and appearance of the encoder cables are shown below. Specify the cable type
when ordering.

B Cables for Incremental Encoder (with Straight Plug)

| ]

UL Shisld Wire, Composite KQVV-SW
DE9414800
(AWG22 x 3C, AWG28 x 4P)

Shell: 10320-52A0-008 {Manufactured by 3M.)

- 1- fi Ji Aviation Elactroni
Plug: 10120-3000VE JADBA-20-288-J1-EB (manufactured by Japan Aviation ctronics

Industry, Lid.)
JL04-2022CKE (12) Cable Clamp
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5.5.6 Encoder Cables

Model L in mm (feet)
JZSP-VBP01-03 3000 + 300 (10 + 3.33)
JZSP-VBPO1-05 5000 + 300 (16.7 + 8.33)
JZSP-VBPO1-10 10000 + 300 (333 + (1).67)
JZSP-VBPOI-15 15000 + 300 (50 + (l).ﬁ?)
JZSP-VBP{1-20 20000 + 300 66.7 + (I).(ﬁ')

M@ Cables for Incremental Encoder (with L-shaped Plug)

UL Shield Wire, Composite KQVV-SW
DES4 14800
(AWG22 x 3C, AWGEE x 4P)

Shall: 10320-52A0-008 (Manufactured by 3M.)

JADBA-20-295-11-EB (manulactired by Japan Aviation Elecironics
Industry, Ltd.}
JLO4-2022CKE (12) Cable Clamp

Plug: 10120-30G0VE

Model L in mm (feet)
JZSP-VBP(02-03 3000 + (1)00 (10 + 3.33)
JZSP-VBPO2-05 5000 + (;OO (167 + 8.33)
JZSP-VBP02-10 10000 + 300 (333 + (1) .67)
JZSP-VBP(2-15 15000 + 300 (50 + ‘1).67)
JZSP-VBP02-20 20000 + 300 (66.7 + (1) .67)

B Cables for Incremental Encoder (without Connector on Encoder

End)
r L 105 es " 5
UL Shield Wire, Composite KQVV-SW
DE9414800 Encoder End
(AWG22 x 3C, AW(G26 x 4P) Wire Markers

SERVOPACK End
Shell: 10320-52A0-008 (Manufactured by 3M.)
Plug: 10120-3000VE
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-~

Model L in mm {feet)
JZSP-VBP0O-03 3000 + (;00 a0 + 3.33)
JZSP-VBP0(-05 5000 + (1)00 (167 + 3.33)
JZSP-VBP)-10 10000 + 300 (333 + (1].67)
JZSP-VBPOO-15 15000 + 300 (50 + :}.67)
JZSP-VBP0O-20 20000 + 300 (66.7 + (1}.67)

Connector *
Straight Plug: JADGA-20-295-J1-EB
Cable Clamp: JLO4-2022CKE (12)

Encoder end

0.12 mm?

Case: 10320-52A0-008 (Manufacturad by 3M.)
Connector: 10120-3000VE (Manufactured by 3M.)

OITMOOO>
AL AL LT

0060008465408
RUan i motos

1 1
1 1
] 1
¥ 1
i
[
L

JO-—I

SERVOPACK end

3 P: twisted-pair shielded cables.

* Purchase cases and connectlors separately.

Bl Cables for Absolute Encoder (with Straight Plug)

Shall: 10320-52A0-008 (Manulactured by 3M.)

Plug: 10120-3000VE

UL Shield Wire, Composile KQWV-5W
DES414301
(AWGE22 x 30, AWG26 x 6P)

T

/

)

JADBA-20-29S-J1-EB (manufactured by Japan Aviation Electronics

Industry, Lid.}

JI.04-2022CKE (12) Cable Clamp

Model L in mm (feet)
JZSP-VBP11-03 3000+ 300 (10 + 3.33)
JZSP-VBPI11-05 5000 + 300 (167 + g.33)
JZSP-VBP11-10 10000 + 300 333 + (1).67)
JZSP-VBPI}-15 15000 ¥ 300 (50 + (!).67)
JZSP-VBP11-20 20000 + 300 (66.7 + (1) .67)
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5.5.6 Encoder Cables

B Cables for Absolute Encoder (with L-shaped Plug)

[ D é | i
' UL Shieid Wira, Composite KQVY-SW

DE3414801
(AWG22 x 3C, AWG26 x 4P)

Shell; 10320-52A0-008 (Manufactured by 3M.
Plug: 10120-3000VE : rad by M) JADBA-20-295-H-EB (manufactured by Japan Aviation Elecironics

Industry, L1d.)
JLO4-2022CKE (12} Cable Clamp

Maodel L in mm (feet)
JZSP-VBP12-03 3000 + 300 (10 + 8.33)
JZSP-VERP12-05 5000 + ;00 (167 + 8.33)
JZSP-VBPI12-10 10000 +300 (333 + (1).67)
JZSP-VBP12-15 15000 + 300 (50 + (1).67)
JZSP-VBP!2-20 20000 + 300 67" (1) .67)

B Cables for Absolute Encoder (without Connector on Encoder
End)

L L 100ty +0.30
l’ ‘ —I {3.94 -0 )

UL Shield Wire, Composite KQVV-SW

DES414807 A
(AWG22 x 3C, AWG26 x 68) Wire Markers

Sheli: 10320-52A0-008 (Manufactured by 3M.)
Plug: 10120-3000VE

5-46



5.5 Specifications and Dimensional Drawings of Paripheral Devices

-

Connector
Straight Plug: JADBA-20-295-.]1-E|
Cable Clamp: JLO4-2022CKE {12}

Model L in mm {feet)
JZSP-VBPI10-03 3000 + ;00 a0 + 8.33)
JZSP-VBP10-05 5000 + (;00 (167 + 3.33)
JZSP-VBP10-10 10000 + 300 (333 + (1).67)
JZSP-VBPI10-15 15000 + CS)OO (50 + (11.67)
JZSP-VBP10-20 20000 + (5)00 667 + (1) .67)

-

*
B Case: 10320-52A0-008 (Manufacturad by 3M.}
Connector: 10120-3000VE (Manulacturad by 3Mt.}

—

Encoder end

SERVOPACK end
(2CN)

DIrXTMOCD>
prpopooo0D

1
0.32mm‘=
White, Gray|

9

-3

I P: twisted-pair shielded cables,

* Purchase cases and connectors saparataly.

5-47



SERVO SELECTION AND DATA SHEETS

R o
5.5.7 Batlery for Absolute Encoder

Details of the encoder cables are summarized in the table beiow.
These cables are not supplied as accessories with a SERVOPACK or servomotor.
Purchase in standard specified lengths as required.

Cable Incremental Encoder (Yaskawa | Absolute Encoder (Yaskawa
Specification Drg. DES414800) Drg. DES414801)
Basic Compound KQVV-SW Compound KQVV-SW
Specifications AWG22 x 3C, AWG26 x 4P AWG22 x 3C, AWG26 x 6P
Finished @9.9 mm (©0.30) @10.7 mm (@0.31)
Dimension

Internal Structure
and Lead Colors

A M Biack
A Black 2 ac
A; Green/Yellow Aa Green/Yellow
Fi Blue - White/Blue B, Blue - White/Blue
(Twisted pair) (Twisted pa:r‘)
F Yellow - White/Yellow ~ [B2  Yellow - White/Yellow
(Twisted Pair) (Twisted Pa!r)
F3 Green - White/Green By Green - White/Green
(Twisted Pair) (Twisted Pair)
Fy Orange - White/Orange B4 Orange - White/Orange
(Twisted Pair) (Twisted Pal_r)
Bs Purple - White/Purple
(Twisted Pair)
Bg Grey - White/Grey
(Twisted Pair)

Yaskawa standard | Standard lengths:
specifications 3m(9.8),5m(16.4), 10 m (32.8), 15m (49.2), 20 m (65.6) *

* When the appropriate cable is used, the allowable wiring distance between the SERVOPACK
and servomotor (PG) is 20 m {65.6) max.

5.5.7 Battery for Absolute Encoder

Purchase the following battery if using an absolute encoder. (Manufactured by Toshiba Baitery
Co., Ltd.)

e Lithium Battery: ER 6 V C3
* Nominal Voltage: 3.6 V
= Standard Capacity: 2000 mAh
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5.5.8 Brake Power Supply

Brake power supplies are available for 200 V and 100 V input.

200 VAC Input: LPSE-2HO!
100 VAC Input: LPDE-1HO01

Use for servomotor with brake.

® Dimensional Drawings

50 (1.97,
30 (1.18)
Manufactured by Yaskawa Controls Co., Ltd.
— [
— '.' —
2-03(2-90.12) MTG HOLES
(SPOT FACING ¢5.5 25
(©0.22), 4 {0.16) LONG) W
'SR Y R .! —
:' Name :f . j_ 8 §
\— Lead Wires / M
(0.43)

® Iead Wire Length: 500 mm each {19.69 in.)
® Max. Ambient Temperature: 60°C

® Lead Wires: Color Code

AC Input Brake
100V 200V
Blue/White Yellow/White Red/Biack

IMPORTANT The internal circuits are shown below. While itis possible to switch either the AC or DC side of the brake power
supply, it is normally safer to switch the AC side. If the DC side is to be switched, install a surge suppressor near
the brake coil to prevent the surge voltages due to switching the DC side damaging the brake coil. Brake opera-

tion time delay occurs during brake power supply ON/OFF operation. Set output timing of servo OFF operation

(motor output stop), referring to 3.4.4 Using Holding Brake.
Especially, if the AC side of the brake power supply is to be switched, brake operation time is extended.
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5.5.9 Circuit Breaker

® Internal Circuit for 200 VAC Input (LPSE-2H01)

Yellow Eﬂ ] —0  Red
Surge .
AC side 1 Diod sup- DC (Brake) side
fode pressor
White ¥ Black
® Internal Circuit for 100 VAC Input (LPDE-1HO01)
1 Diode bridge
Blus ? 0 Red
ACside ;. ;‘ - DC {Brake) side
S Surge
urge suppressor
g6 stpp White © v | 0 Black suppressor

5.5.9 Circuit Breaker

The customer should purchase a circuit breaker (MCCB) of appropriate capacity.

* Recornmended Product

Mitsubishi Electric Co. Ltd.
Model: MN5O-CF

Use to protect the power lines.

Ground fault detector for motor protection manufactured by

b=
SERVOPACK Model Power Supply Capacity per | Power Supply Capacity per
SERVOPACK (kVA) MCCB or Fuse (A)
SGDB-2BAD 36.7 150
SGDB-3ZAD 50.1 200
SGDB-3GAD 61.8 225
SGDB-2BDD 36.7 100
SGDB-3ZDD 50.1 150
SGDB-3GDD 61.8 150
SGDB-4EDD 75.2 225
SGDB-5EDD 91.9 225
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5.5.10 Noise Filter

Select the noise filter from the following list according to the SERVOPACK capacity. Section
5.5.1 Cable Specifications and Peripheral Devices provides a summary list showing the rela-
tionship between SERVOPACK capacity and noise filter model.

SEHJ;:?CK Ref:r:i:::git:;ram Recommended Noise Filter*
SGDB-2BAD FN258L-130-35
SGDB-32AD Correct FN258L-180-07
SGDB-3GAD I FN359P-250-99
SGDB-2BDD l FN258L-75-34
SGDB-3ZDD Incorrect FN258L-100-35
SGDB-3GDD o_l_rm_l_o FN258L-130-35
SGDB-4EDD I I FN258L-180-07
SGDB-5EDD FN258L-180-07

* Manufactured by SCHAFFNER.
® Dimensional Diagrams

* FN258L

Noise filter: 7510 130 A

Noise filter; 180 A

(=]

a2

A

Bii-o i

1
f
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M _ “

-
5.5.11 Surge Suppressor

Units: mm (inches)

Noise Fiiter A B c D E F G H J L o] P
Model
FN258L-75-34 329 220 | 80(3.15) 300 3i4 55 6.5 - 1.5 - Ms -
(13.0) | (8.66) (11.8) [(12.36) [ (2.17) | (0.26) {0.059)
FN258L-100-35 {379+1.5 ) 220 | 90+0.8 [350+1.2 | 364 65 6.5 - 1.5 - MI¢ -
(1491 | (8.66) | (3.54% (13.8% | (14.3) | (2.56) | (0.26) (0.059)
0.059) 0.031) 0.047
FN258L-130-35 439+1.5| 240 |110+08 (40012 | 414 80 6.5 - 3 - M10 -
(17.26% | (9.44) | 433+ (157 | (16.3) | (3.15) | (0.26) (0.12)
0.059) 0.031) 0.047)
FN258L-180-07 }438%1.5| 240 |[110+08 |400x12 | 413 80 6.5 500 4 15 MI0 |50 (mm?)
(1723 1 (944) | (433 (157 | (16.3) | (3.15) | (0.26) [ (19.7) | (0.16) (0.59)
0.059) 0.031) 0.047)
e FN359
g o
g \ P g
% i ) ¥l
b 1
; =l 4y
e 8
516+1.5
(20.320.059)
564:+1.5 (22.2+0.059) 27 £02 100 £05
p— (1.06£0.0079)  (3.94%0.02)
. | axms mounting holes
F ¢ 2 3 1
g ™ . § b
H 1 g8
8 8003 oS -
- [2.36+0.012) T - ; ; i U
33 40203 § 3 -
| (157£0.012) — g g o8 o
G EN +3
0.2 f0.1278.0079)
210205 210105 - b3 \ETO
(8.27£0.02} (8.27+0.02) (2.5240.04) Uniits: mm (inches)

5.5.11 Surge Suppressor

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 Go., Ltd.
Model: CR50500BA (250 VAC)

Capacitance: 0.5 uF + 20%

Resistance: 50 2 (1/2 W) +30%
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5.5.12 Regenerative Resistor Unit

Externally attach a regenerative resistor to the SERVOPACK. This resistor is used for dissipat-
ing regenerative energy.

B Specifications

Use one of the following Regenerative Resistor Units according to the SERVOPACK mod-
el:

SGDB 2BAD | 3ZAD | 3GAD { 2BDD | 3ZDD | 3GDD | 4EDD | SEDD
SERVO-
PACK
Model

Regenerative | JUSP- | JUSP- | JUSP- {JUSP- |JUSP- |JUSP- |JUSP- |JUSP-
Resistor Unit | RAO8 | RA09 |RAIlI RAI2 |RAI3 jRAI4 |RAI5S |RAIl6
Resistance 24Q 1.8Q 1.6Q 9Q 6.70Q 5Q 4Q 38Q
Resistance 2400 W (4800 W | 4800 W | 3600 W | 3600 W | 4800 W | 6000 W | 7200 W
Capacity

Allowable 5 times the load moment of inertia at motor shaft.
Load
Moment of
Inertia

Allowable 2% ED at maximum speed and torque deceleration.
Duty

Bl Dimensional Drawings

® JUSP-RA1l Regenerative Resistor Unit

4-M5 mounting
holas
[ © ‘——‘m{
T a-r 8 8
@ -] 4 '
——m ———— T e e o I
e — e ——— | — R ——— =
I e
— A ————m e e e . )
e r—— ——— ey ———— 1 | ——— ]
1 _— VY /00— e
e —
o r— Y —— ] e V0 S = e
_——— e, o— = - =
— e/ O e = — e
— e c——— e ———) C—— b=——— ——a -— 5
1 e ————— W ——— =
0 e il R w
—_———— O c————yc———") el e— ——— e R ———— | 8
[e——— e || e e— e—— ) i 00— e —— e ]
[————] ] el — e— e ]
_— R ———— g ——
e ————— — E—_— Y/ Y /=
e e ————
e R ——— ] E e
L | ——— [ —— e
(1.46%:::—::: —
e e —— — e V0 e e
e e C————— —_—— /) /0 ) E=e——tm e
o ——o — -
et — ——— = e O
rﬁﬁ“ [ ] _ 0 e
B ] ] — e ]
o)
e ® s 216 (8.50) p &
~
® 1) R L
45 Ln. AY r
I 348 (13.7) 242 (9.53) | '
I 425 (16.Y} g
Power ling insartion hota (633 484 (1911 \ ! Py
1.30), with rubber bushing) o w
(01.30) 9 M8 main circuit ~

tarminals

Units: mm {inches)
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S‘M_A

.5.12 Regenerative Resistor Unit

* JUSP-RA12 Regenerative Resistor Unit

(1 34): =‘“_—: lzn

— i ———
—— 0
e e ee——

_%E::m

JL&P @ Q_

[:]
177 ; 348 (13.7)

'ﬂ'l

¢ JUSP-RAI13 Regenerative Resistor Unit

Power line insertion holg
($1.30), with rubber bushing)

37
(1.

“)m¢=

348 (13.7)

Power ling insartion hole ($33

(91.30), with rubber bushing)

5-54

4-M5 mounting.__
holes

I
8 8

[
L

l::m.’iﬂ
= mhﬁﬂ

m24 (0.94) -l

(2.36

485 (19.1)
500 (19.7}

M4 main circuit
terminais

Units: mm (inches)

4-M5 mounting holes

7.5 (0.30)

(e o

18 8

5[59
(2.32)

485 {19.1)
50C {19.7)

1
g

200 (7.87)y '

M5 main circuit terminals

Units: mm (inches)

7.5 (0.30)
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s JUSP-RA14 Regenerative Resistor Unit

4-M5 mousting
holes
T
® q'i
® ®
| — —— [ . |
| re—— ] —_——— e——————— |
| | ettt te—  e——————
_—— S/
[ [ it N rere——
e ——
————3a 1
[ Y e [ ————
— 4
| re—— —
[: ] e ————1
| e [ —————ie ey
e
[ — e Y  ——————— ] ot 4
[t I e [ sn— “~1-—
—_———=— g3
| aomm—— ]
[ ———i ] e ]
| e [ e e ——————
e ) {e———
r—
| —— ] — ——
R
I ——r—— —————]
——
—_—r e )
E —— —— 1 —
— O ———— o
e
] =
2 é.' 29 (1.14) ols
45 LA 3 AH
ez, 348 (13.7) 242 (9.53] \
I 425 (16.7} g
Powel line insertion hole {$33 484012.1)  \ o
{01.30), with rubber bushing) n
MS main circuit terminals ~
Units: mm {inches)
s JUSP-RAI1S5 Regenerative Resistor Unit
4-M5 mounting holes
[ o
; 7 B 8
® ® g ]
e e —— C——— ] C— —————— C/me——
| me—  — ———— | e S — R e i v [l m———1
s I s — rr— | R e Il e R — e
) €  C—— — ) " e— — !m—z
= ¥ . I——o1 — ——— >
L — = ] C ] N e R ————
] .
| i rr—rrrwr—re— ——— | — [ Rl e—————
| tom— ——— ——— = — — ) o O,
e S [ — | v R vt B St—
e |} ~r—reerramr ] tt——— e— = — L sasias | | -
[ e— m—————ic [l e O /o = — a3 — =
——— e —— C s I e———e - i
f i | - = il —
———_ e C 3 wy
= = = g &
[—] Lrrrerre—
| rerrrer——e I ever o emem— - — "]
C————— ————————————— 3
=== = ] ) ]
355 c ] | —— e——ws |
R L =
_?iﬂ =
I el e —_— — 3 | R sv————
[_ C > e | s——— R i |
C > C '] ) e
%] j :
® P - §
-] L: 1] ~le
e \ =
Iz 348 (13.7) 242(9.53) \ T
! 425 (16.7} ®
Pawer ling insartion hole {$33 484(18.1) A\ =1
w
~

1.30}, with bushin, .
($1.30}, with rubber bushing) \  MB main circuil teeminals

Units: mm {inches)
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5.5.12 Regenerative Resistor Unit

* JUSP-RA16 Regenerative Resistor Unit

4-M5 mounting holes

o ‘T_‘,.—'_-,*—-F-
° }
8 8 ['
® ® g p
=’I’=:= _—— e e = |
e —_——r —a Ce0— e — ]
—_— e /e Ee=—m e —_— e
e :E‘ _ 00— 1
ﬁ:: [ er— ] e R e
[ e— ] e § e e ——— o | —
—_——— e e —e— — Y Y l
f——— ——— — e eV O [ ——— :‘h
] =R 0
[ e— e e — e/ e— e [ — et
[ — ————— ] ) e —
355 ::::: e 0] (D e —
e [ I s —————
=3E== e o/ ] ——=
e —— e e o R e ——1
“ [——— |mmm— e e = -
@ { 224 (0.52) b [g
-l )|
3 g B3 Ai-ﬂﬁl &l
45|E L A s
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Units: mm (inches)

B Connections

Connect the Regenerative Resistor Unit to the SERVOPACK as shown in the following dia-

gram,
SGDB SERVOPACK Regenerative Resistor Unit
B1 81
B2 B2
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5.5.13 Dynamic Brake (DB) Unit

Externally attach a dynamic brake resistor to the SERVOPACK to dissipate regenerative ener-
gy when using the dynamic brake function. The dynamic brake resistor does not need to be
installed if the dynamic brake function is not required.

B Specifications

Sclect one of the following Dynamic Brake Units according to the SERVOPACK being

used.
Dynamic Brake SGDB SERVO- Resistance DB Contactor and
(DB) Unit Model PACK Modetl Specifications Surge Absorption
Unit
JUSP-DBO? 2BAD, 3ZAD 130W03Q Built into SERVO-
PACK
JUSP-DB02 3GAD 180W03Q Built into Dynamic
Brake Unit
JUSP-DB03 2BDD, 3ZDD 180 W08 Q Built into SERVO-
PACK
JUSP-DB04 3GDD 180W0.8Q Built into Dynamic
Brake Unit
JUSP-DBOS 4EDD 180 W 0.8 Q) Built into Dynamic
Brake Unit
JUSP-DBO06 5EDD 300W0.8Q Built into Dynamic
Brake Unit
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M

§.5.13 Dynamic Brake (DB) Unit

B Dimensional Drawings

& JUSP-DB02 Dynamic Brake Unit

4-M5 mounting holes

(o [ se—
ef p
. & &
= o
= C > e
I T ———
—
= 1 E =]
c C | m— |
L o |
C ] =
: —_": [— ™
= — i i
— Y = ! 5
C —— C [ ——
: .-—— 1 §§
I ] = 3 |
® @ M3.5 control circuit
L1~ terminals
Y M4 main circult e //
° 4 terminals A ; ﬁqﬂ )
¢ l—*—' TRl ToEn o)
= . - ¢
187 (7.36) 3 ~
- et} - 22
1 wros | ];1%%-}
ze002) ) i
Power line inserticn hola 75 {2.95) 2
{$33 {91.30), with rubber bushing) 120 (00, g
M~

Units: mm (inches)

* JUSP-DBO03 Dynamic Brake Unit

4-M5 mounting holes

[o [ —1
® @ b 8
@ @
— 1] )
[ —— —
= — | Ed—
= I ) e
[ ——
C 1 e
[ 1 [ 7 | v —— |
I ] e
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c — et o
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294102 75 (2.95) =3
[« > =1
Power line insertion hole 124 (4,88) @

(¢33 (61.30), with rubber bushing

Units: mm (inches)
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¢ JUSP-DB04 Dynamic Brake Unit

4-M& mounting holes

€ ®
] —————— | rere—
[: 3 [t re—
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1 [v] "
@ e p ~oo
187 (7.36) / T =
»
259 (10.2 =
( | 5 (2.95 %
Power iine insestion hole =2
(933 {$1.30), with rubber bushing) 124 (4.88) n
Units: mm {inchaes)
e JUSP-DBQS Dynamic Brake Unit
4-M5 ryn_h'nw
(& o—f——+
: °I! & &
-] ®
| — s I 3 —
— s ey
C 1 3 cC————
= N 1 —
C T — > ——=—=
C ] ] e ———.|
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le 8 p g Q| M
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Power line insertion hole S
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A — -

5.5.13 Dynamic Brake (DB) Unit

¢ JUSP-DBO06 Dynamic Brake Unit

e [ ]
e | B
184 {7.24) IJ

s .

t 2089 {10.2) / N

)
Power line insartion hole
(433 (1,30}, with rubbar bushing

Connections

4-M5 mounting holes

M4 main circuit

terminals 4

{

75(2.95

124 (4.88)

\

73

(2.87}

475 (18.7)
490 (20.0)

M3.5 control circuit
terminals

Using a Yaskawa Dynamic Brake Unit

7.5(0.30)

Units: mm (inches)

® SGDB-2BAD, 3ZAD, 2BDD, and 3ZDD SERVOPACKs

The dynamic brake contactor and Surge Absorption Unit are built into the SERVOPACK.
Connect the DU, DV, and DW terminals and the Frame Ground on the Dynamic Brake
Unit, as shown in the following diagram.

SGDB SERVOPACK

oV

DU

Dw

5-60
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5.5 Specifications and Dimensional Drawings of Peripheral Devices

® SGDB-3GAD, 3GDD, 4EDD, and SEDD SERVOPACKs

The dynamic brake contactor and Surge Absorption Unit are built into the Dynamic Brake
Unit. Connect the DU, DV, and DW terminals and the Frame Ground on the Dynamic

Brake Unit, and also connect the terminals DBON and DB24 for dynamic brake contactor
control, as shown in the following diagram.

SGEDB SERVOPACK Dynamic Brake Unit
ov O O DV

by ———— O DU

*T1
DBON DBON
DB24 DB24

Using Dynamic Brake Units Prepared by the Customer

® SGDB-2BAD, 3ZAD, 2BDD, and 3ZDD SERVOPACKSs

The dynamic brake contactor and Surge Absorption Unit are built into the SERVOPACK.
Connect the dynamic brake resistors only, as shown in the following diagram.

SGDB SERVOPACK
Dynamic brake resistors
DV O 1
U @ -  {
DW (3

Néte: Connect dynamic brake resistors with the following resistance specifications.
200-V SERVOPACKSs: Higherthan 0.3 Q, 180 W
400-V SERVOPACKs: Higherthan 0.8 Q, 180 W
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5.5.13 Dynamic Brake (DB) Unit

¢ SGDB-3GAD, 3GDD, 4EDD, and SEDD SERVOPACKs

Connect a dynamic brake contactor and Surge Absorption Unit, as shown in the followin g
diagram,

SGDB SERVOPACK Dynamic brake contactor

Dynamic brake resistors

Coil surge absorption unit

Note: Connect dynamic brake resistors with the following resistance specifications.
200-V SERVOPACKs: Higher than 0.3 £, 180 W
400-V SERVOPACKs: Higher than 0.8 , 180 W (37 kW, 45 kW)
Higher than 0.8 Q, 300 W (55 kw)

Use the following dynamic brake contactor and Surge Absorption Unit. The main circuit
Surge Absorption Unit is available as a side-connection type or a front-connection type.

Name Model Manufacturer
Contactor SC4-1/G Fuji Electric Co., Ltd.
24-VDC coil
Main Circuit Surge | Front Connection SZ-ZM!1
Absorption Unit Side Connection SZ2-ZM2
Coil Surge Absorption Unit SZ.74
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5.5.14 Thermal Relays

Connect a thermal relay to the SERVOPACK to protect the regenerative resistor and dynamic
brake resistor from heat damage when operating under extreme conditions.

B Recommended Thermal Relay Models

Select the appropriate thermal relay from the following list when using Yaskawa Regen-
erative Resistor Units and Dynamic Brake Units.

Dynamic Brake Thermal Thermal Thermal Manufacturer
(DB) Unit and Relay Model | Relay Current | Relay Current
Regenerative Range
Resistor Unit

Model
JUSP-DBO1 TR-3IN/3 9A |9wl13A 10A Fuji Electric
JUSP-DB02 Co., Ltd.
JUSP-DB03 TR-3N/3 7A [Twoll A 7A
JUSP-DB04
JUSP-DBO05
JUSP-DBOE TR-3N/3 7A |7Twll A 9A
JUSP-RACS TR-3IN/3 12A {12t0 18 A 14 A
JUSP-RAQ9 TR-3N/3 18 A |18t 26 A 23A
JUSP-RA11 TR-3N/3 18 A |18w26 A 24 A
JUSP-RA12 TR-3N/3 7A |7Twll A 9A
JUSP-RA13 TR-3N/3 9A |9w0l13A 10A
JUSP-RA14 TR-3N/3 12A |121018A 14 A
JUSP-RA15 TR-3N/3 12A (12w 18 A 17 A
JUSP-RA16 TR-3N/3 18A |181026 A 19 A

B Connections

Connect the thermal relay as shown in the following diagram.

® Connecting to a Regenerative Resistor Unit

Thermal relay

Regenearative Resistor Unit

SGDB SERVOPACK —0_, O
o— Lo
B OO L |
B2Q
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5.5.16 Encoder Signal Converter Unit

® Connecting to a Dynamic Brake Unit

SGDB SERVOPACK Themal relay

DU /-

5.5.15 Variable Resistor for Speed Setting

This variable resistor is used to give speed references by applying the speed reference voltage

from an external power supply across 1CN pins #5 and #6.

B Dimensional Drawings

, |sGpB
1.8k £ (1/2 W) min. f SERVOPACK

Panel
Model
25 HP Helicolumn | 115+1(0.4510.04) L 12vL 25HP-108, 15
] Panel Drilling Diagram 2k 1
& 1000 ; 1 $ 16
02541 |2 b
g?gf)“’i ! Model 25HP-10B
Y Muiti-wrap variable resistor with
R vy o) MD10-30B4 dial, manufactured by Sakae
37541 P 244 Tsushin Kogyo K.K.
Yooy MD Multidiat

1.58:50.04
(1482:0.04 (@73 (0.94:0.00)

5.5.16 Encoder Signal Converter Unit

Unit to convert the encoder signal output from the line driver to an open collector output or

voltage pulse output.

Line Recsiver Unit
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T _
H Terminal Numbers
Vol
Input Phase A °_,: Qutput Phase A
Input Phase /A
input Phase B °—%_—¢> 5 Output Phase B
Input Phase /B
Input Phase Z o OutputPhase Z
Input Phase /Z .
ovol
B Dimensional Drawings
11-M3.5x7
Cross slot screws
i Mg @] (11 NICT
= R R Holas 2 x
I o R - 4.5 mm dia
e (00.18) &
32 : g
ThHE = - {0.20 vy
= ]
] s £
E T i 140202 -
- e (V5TH0.0079)

51 max.
(2.01)

B Specifications

The encoder signal converter unit specifications are as follows:

Model Recelver Unit
Spec. LRX-01/A1t l LRX-01/A2 LRX-01/A3 LRX-01/A4
Power Supply 12 VDC £ 10%, 100 mA 5VDC % 5%, 100 mA
Input Signals Balanced line driver input {(RS-422}
Qutput Signals Voltage pulse Open collector Voltage pulse Open collector
output output output output
Input Signal Voltage differential = 0.3 V, intemnal termination resistance 100 £
Level
Output Signal H: 10V min. L: 0.5 V max, H: 3 V min. L: 0.5 V max,
Level (1 mA) (30 mA) (I mA) (30 mA)
L: 0.5 V max. Withstand L: 0.5 V max. Withstand
(30 mA) voltage: 50 V (30 mA) voltage: S0 V
Operating 0 1o +60°C
Ambient
Temperature
Range
1C Used AM26LS32C Receiver IC, or equivalent
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5.5.17 Cables for Connecting PC and SERVOPACK

Special cables for connecting a PC to a SERVOPACK. Using these cables allows monitoring
and setting of parameters with a PC.

PC software is available for these communications. Ask your Yaskawa representative for de-
tails. Operate the software as described in the manual supplied.

SERVOPACK
Rear of PC DDK 17LE-13090-27 (D2BC)
RS-732C
o]
P
” Connection Cable (2 m) (6.56 ft) or less l

D-Sub 25-pin (Male) or D-Sub 9-pin {Male) or
17JE-23250-02 (D8A) (Made by DDK)} 17JE-23080-02 (D8B) (Made by DDK)

B Dimensional Drawings for Model DE9405258 (for NEC PC)
D-3ub connactor 25-pin {Male) 17JE-23250-02 (D8A)

2000:£50 {8.56-+0.164)

[ i
T Two M3 sorews x

10 length, 0.5 pitch
Cable (Black) UL2821 Pin Connactor

0.16 x 7 shielded
M2 screw X ENaeT 17JE-23090-02 (D1)

Note: Fold the cable shielding back at each end of the cable and secure it with clamps.

B Communications Specifications and Connecting-circuit

Specifications
¢ 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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¢ Communications Method:  Semi-duplex

SERVOPACK end (3CN) RS-232C port (Personal computer end)
/TXD 20 = O  /mxp
/IRXD 40 — QO mxo
ov 90— i O ov
b ,:8 RTS
Shield 1 cTS
FG CaseO el O FG

Note: Maximum cable length is 2 m (6.56 ft).

Connection is also possible to the RS-422A port. In this case, the connection circuit is as
follows:

e Transmission Distance: 30 m (98.4 ft) max.

e Transmission System: RS-422A

SERVOPACK end (3CN) RAS-422A port (Personal computer end)

™D 1 — AXD

ITXD 2 — /RXD
RXD 3 1 TXD

/RXD 4 . XD

/RXD 6 [ )
RT 7 ! i Shield
oV 9 T oV
FG Cage O

Terminal Arrangement at SERVOPACK End

P;n Signal Name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) PS5
2 ITXD Transmit data {(inverted) P«5S
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 £ termination resistance
= RT between RXD and /RXD.
8 S5VPP - #
9 GND Signal ground 0 V -

P: Personal computer
5: SERVOPACK
#: Terminal not used, leave open.
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M Cable for Connecting SERVOPACK and IBM PC (IBM or
Compatible PC)

Use Yaskawa DE9408565 Cable,
® Dimensional Drawings: Model DE9408565

D-sub Connactor
17JE-13090-02(DBA)

(Made by,DDK)
2000450 (78.741.97)
i
N [
Ly e 0
t Cable (Black)
UL2921 9-strand 2-.M3 Screw

2-M2.6 Screw twisted (0.16 X Pitch 0.5 Pin Connector
Pitch 0.45 7} shielded cabie 17JE-23090-02(D1)

{Made by DDK)

Note: Fold back the cable shialding at each end of the cable and secure it with clamp.

® Connection

Parsonal computer end SERVOPACK end
{D-sub 9-pin) (D-sub 9-pin)

Clamp with Hood

*

—¢ Clamp with Hood

o
S
8

{
I
- | |
03— i 04 RO
RTS 7 ¥
TS 8 I
56D 50~ :: 09 5+ GND

{

B Cable for Connecting SERVOPACK and NEC PC-98 Half-pitch
Connector

Use Yaskawa DE9408564 Cable.
® Dimensional Drawings: Model DE9408564

Plug: 10114-6000EL
Shell:10314-3210-000 (Made by 3M)

L 2000150 (78.7+1.97)

i o

Cable (Black)

UL2921 g-strand  2-M3 Screw

twisted (0.16 x  Fitch0.5 Pin Connector

7) shieided cable . 17JE-23090-02(D1)
(Made by DDK)

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.
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® Connection

Personal computer end S%l?q\;OPACK end
3
Clamp with Hood o : —o Clamp with Hood
FG 12 !
RXD 1 O L 0 2 TXD
TXD 8 o- - O 4 RXD
ATS 10 H
CTs 4 o
S-GND 14 o : ; —0 9 §-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 ............ 6-2
6.11 Servomotor . ................ ...l 6-2
612 SERVOPACK ...t 6-3
6.1.3 Replacing Battery for Absolute Encoder ........ 6-4
6.2 Troubleshooting ....................... 6-5
6.2.1 Troubleshooting Problems with Alarm Display ... 6-5

6.2.2 Troubleshooting Problems With No Alarm Display 6-28

6.2.3 Internal Connection Diagram and Instrument
ConnectionExamples ..................... 6-30




INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
ﬁ—

6.1.1 Servomotor

6.1 Inspection and Maintenance

This section describes the basic inspections and maintenance for Z-Series servo drives,

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 frequency

to suit the operating conditions and environment.

(See note below)

Item Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?
noise
Appearance According to Clean with cloth or compressed

degree of air.

contamination
Insulation Atleastonce a | Disconnect SERVOPACK and | Contact your Yaskawa
resistance year test insulation resistance at representative if the insulation
measurement 500 V. Must exceed 10 MQ resistance is below 10 MQ.

Replace oil seal

At least once
every 5,000
hours

Remove servomotor from
machine and replace oil seal.

Applies only to motors with
oil seal.

Overhaul

At least once
every 20,000
hours or 5 years

Conlact your Yaskawa
representative,

The customer should not
disassemble and clean the
servomotor,

Note: Measuore across the servomotor FG and the U-phase, V-phase, or W-phase 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 | At least once a | Check for dust, dirt, and oil on Clean with compressed
circuit boards year the surfaces. air.
Loose screws At least once a | Check for loose terminal block | Tighten any Joose
year and connector screws, SCrews.
Defective parts in unit § At least once a | Check for discoloration, damage | Contact your Yaskawa
or on circuit boards. year or discontinuities due to heating. | representative.

Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To avoid fatlure,
replace these parts at the frequency indicated.

Part Standard Replacement Method
Replacement Period

Cooling fan 4 to 5 years Replace with new part.
Smoothing Capacitor 7 to 8 years Test. Replace with new part if necessary.
Relays - Test. Replace if necessary.
Fuse 10 years Replace with new part.
Aluminum Electrolytic 5 years Test. Replace with new circuit board if
Capacitor on Circuit Board necessary.

Om. Operating Conditions:
* Ambient Temperature: annual average 30°C
* |.oad Factor: 80% max,

¢ Operation Rate: 20 hours/day max.

If the SERVOPACK has been already overhauled at YASKAWA, its parameters are set back

to the standard settings on shipment. Always check the parameters before operating the motor.

6-3



INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.1.3 Replacing Battery for Absoluts Encoder

6.1.3 Replacing Battery for Absolute Encoder

fmo 1>

Battery replacement is only required for servo systems using an absolute encoder.

The battery mode] 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 6 V C3, manufactured by Toshiba Bat-
tery Co., Ltd. 3.6 V, 2000 mAh
Estimated Life: Approximately 10 years

SGMB servomotor
Host Controller SGDB SERVOPACK absolute encoder

Shielded wire

Note: PS, PSO signals are used only for 12 bit absolute encoder.

The battery voltage is not internally monitored in the SERVOPACK.. Therefore, detect low bat-
tery 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 voliage. 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 bartery replacement,

After completing step 1 above, the absolute encoder will function normally for up to 2 days with no battery,




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

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 representalive if the problem cannot be solved by the described proce-
dures.

B 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: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

The letters A to F in the diagram indicate the causes in the following table, The letters for the

main causes are given in bold.

At power ON At SEN signal input - ABCDEF
Cn-01Bit1=0
—F
Cn-01 Bit1=1
A BCDEF
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D T R
6.2.1 Troubleshooting Problems with Alarm Display

Cause Remedy
A Absolute encoder power not supplied from | Use the SERVOPACK power supply for the
SERVOPACK. absolute encoder.
B Incorrect absolute encoder wiring (PA, PB, | Check and cotrect the absolute encoder
RESET, SEN signal efc.). wiring.
C Absolute encoder malfunctioned. ¢ If Cn-01 Bit 1 = 0, turn SEN signal OFF

and back ON. (See note on page.)

* If Cn-01 Bit 1 = 1, turm SERVOPACK
power OFF and back ON.

D Incorrect parameter setting. Set Cn-01 Bit Eto 0.
Incremental encoder used with Cn-01 Bit E
set io 1.

E Absolute encoder defective, Replace servomotor.

F Circuit board (1PWB) defective. Replace SERVOPACK.

Note: Alarm A.00 is reset when the power is turned OFF and back ON. 1t is not reset by the nor-
mal alarm reset.

Olm. Resetting SEN Signal
— When resetting the SEN signal (i.e., tuming 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,

OFF | ON=High Level |OFF ON

SEN signal 1.3 s min.
) § e
15 ms min.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Qutput
Alarm Name
ALO1 AlLO2 ALO3
A02 OFF OFF OFF OFF
Parameters
breakdown
OFF: Qutput transistor is 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
Display and
Alarm Name

Alarm Qutput

Alarm

Code Output

ALO1

ALO2 ALO3

Alarm Qutput

A04
Parameter setting
error

OFF

OFF

OFF

OFF

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: QOutput transistor is ON

At power ON A B
Cause Remedy
A An out-of-range parameter was previously | Reset all parameters in range. Otherwise,
set or loaded. re-load correct parameters.
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
A0 ON OFF OFF OFF
Overcurrent

Status When Alarm Occurred

OFF: Qutput transistor is OFF
ON: Output transistor is ON

and servomotor.

During servomotor L When servo ON {/S-ON
operation A B.o signal tomedON ) ¢, D
At power ON
P —C
Cause Remedy
A Wiring grounded between SERVOPACK Check and correct wiring.

DB circuit, or circuit board defective.

B Servomotor phase U, V, or W grounded. Replace servomotor.

C ¢ Circuit board (1FWB) defective. Replace SERVOPACK.
¢ Power transistor defective.

D Current feedback circuit, power transistor, Replace SERVOPACK.
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A — A — A —
6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs
Digital Operator Alarm Output

Display and Alarm Code Output Alarm Output

Alarm Name

ALO1 ALO?2 ALO3
A30 ON ON OFF OFF
Regenerative error
detection
OFF: Output transistor is OFF
ON: Qutput transistor is ON
Status When Alarm Occurred

During servomotor Occurred when the con-

operation A B trol power tumed ON ——D

Qccurred approximate-

ly 1 second after the i—AB,C

main circuit power ON

Cause Remedy
A Regenerative transistor is abnormal, Replace SERVOPACK.
B Disconnection of the regenerative resistor Replace SERVOPACK or regenerative
unit, resistor unit,
C Regenerative resistor unit disconnected Check wiring of the regenerative resistor
{for more than 6.0 kW). unit.

D SERVOPACK defective. Replace SERVOPACK,




6.2 Troubleshooting

Display and Outputs

Digital Operator Alarm Output
Display and
Alarm Name Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
A31 ON ON OFF OFF
Position error
pulse overflow
OFF: Cutput transistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
During servomotor
oparation At power ON —F
Overflow during
| high-speed opera- —— A
tion
No feedback pulse
— returned atter refer- [—— B, F
ence pulse input
Normal operation but
| overflow when large C.DE
reference input
Cause Remedy
A Servomotor wiring incorrect. Check and correct wiring. {(Check phase-A,
B Encoder wiring incorrect (disconnection, -B. -C 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 high. | * Decrease reference pulse frequency.
+ Use smoothing function.
= Change electronic gear ratio.
F Circuit board (1PWB) defective. Replace SERVOPACK.




INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubleshooting Problems with Alarm Display

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
Main circuit
voltage error
detection.

OFF: Qutput transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON | Occurrad whan the control
Ar B! C, D pawer turhed ON E

Occurred approximately
0.6 second after the main —— A D
circuit power turned ON

Cause Remedy
A The power supply voltage is not within the | Check power supply.
range of specifications.
B Load exceeds capacity of the regenerative Check specifications of load inertia and
unit. overhanging load.
C Regenerative transistor is abnormal. Replace SERVOPACK.
D ¢ Rectifying diode defective.

* Fuse blown,

* Inrush current-limited resistor discon-
nected.

E SERVOPACK defective.




6.2 Troubleshooting

Display and Outputs

Digital Operator Alarm Qutput

Display and Alarm Code Output Alarm Output

Alarm Name
ALO1 ALO2

ALO3

A51 ON OFF
Overspeed

ON OFF

Status When Alarm QOccurred

OFF: Qutput transistor is OFF
ON: Output transisior is ON

When servo ON (/S-ON)
signal turned ON

A B CDE | AtpowerON E

L During high-speed

servomotor rotation — A, B, C, D, E
after reference input

Cause

Remedy

A » Servomotor wiring incorrect.

+ Encoder wiring incorrect (disconnection,
shoricircuit, power supply, etc.).

Check and correct wiring. (Check phase -A,
-B, -C pulses correct at 2CN.)

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.
D Incorrect parameter (number of encoder Set parameter Cn-11 to the correct number of
pulses) setting. pulses.
E Circait board (1PWB) defective. Replace SERVOPACK.




INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs
Digital Operator Alarm Qutput
Display and
Alarm Name Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
ATl ON ON ON OFF
Overload
(High load)
A72
Overload
(Low load)
OFF: Qutput transistor is OFF
ON: Qutput transistor is ON
Status When Alarm Occurred
When serve ON {/S-ONj) At power ON
signal turned ON A B.o E
When speed reference
input
No servomotor rota-
tion —B.C.o
During normat
operation C.o
Cause Remedy
A Servomotor wiring incorrect or disconnected. | Check wiring and connectors at servomotor.
B Encoder wiring incorrect or disconnected. Check wiring and connectors at encoder.
C Load greatly exceeds rated torgue. Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.
D Incremental encoder power not supplied Use the SERVOPACK power supply for the
from SERVOPACK. encoder,
E 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
ABO OFF OFF OFF OFF
Absolute encoder
error {only when
absolute encoder
is used)
OFF: Qutput transistor 1s OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON During servomotor
operation A- B' D- E
Cn-01Bit1=0
—C
Cn-01 Bit1=1
——A,B,C
Cause Remedy
A Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder
RESET, SEN signal etc.). wiring.
B Absolute encoder malfunctioned. * At Cn-01 Bit 1 = 0, turn SEN signal OFF
then back ON.
¢ At Cn-01 Bit 1 = 1, turn SERVOPACK
power OFF then back ON.
C Circuit board (1PWB) defective. Replace SERVOPACK.
D Error occurred in absolute encoder. ¢ At Cn-01 Bit 1 =0, turn SEN signal OFF

then back ON (if servomotor is running,
first turn servo OFF).

Another encoder alarm displayed when SEN |

signal or power supply turned back ON,

At Cn-01 Bit 1 = 1, turn SERVOPACK
power OFF then back ON.

SERVOPACK miscounted pulses (positional
displacement) or malfunctioned due to noise.

+ Separate encoder wiring from main wir-
ing circuits.

* At Cn-01 Bit 1 =0, turn SEN signal OFF
then back ON (if servomotor is running,
first turn servo OFF).

* At Cn-01 Bit 1 = 1, tum SERVOPACK
power OFF then back ON.




INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

————— R
6.2.1 Troubleshooting Problems with Alarm Display
Display and Outputs
Digital Operator Alarm Qutput
Display and
Alarm Name Alarm Code Output Alarm Qutput
ALO1 ALO2 ALO3
A8l OFF OFF OFF OFF

Absolute encoder
back-up error
(only when 12 bit
absolute encoder
is used)

Status When Alarm Occurred

QOFF: Output transistor is OFF
ON: Output transistor is ON

absolute encoder all failed:
* +5V supply
* Battery (ER6V C3)
*» Internal capacitor

At power ON When SEN signai tumed A
ON Cn-01 Bit1=0 €

Cn-01Bit1=0

—B
Cn-01Bit1=1

— A, C

Cause Remedy
A The following power supplied to the Follow absolute encoder set-up procedures,

B Circuit board (1PWB) defective.

Replace SERVOPACK.

C Absolute encoder malfunctioned.

Replace servomotor.




6.2 Troubleshooting

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 when 12 bit
absolute encoder
is used)

OFF: QOutput transistor is OFF
ON: Qutput transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned | A
ON,Cn-01Bit1=0
Cn-01Bit1=0 B During operation — A
(see note)
Cn-01Bit1=1
— A,B
Cause Remedy
A Abnermality 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.

Om » 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 receiving the phase-3

signal (serial data).
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs

Digital Operator Alarm Output

Display and
Alarm Name Alarm Code Output Alarm Output
ALO1 ALO2 ALO3

A83 OFF OFF OFF OFF
Absolute encoder
battery error

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned AB
ON,Cn-018it1=0 '
Cn-01Bit1=0 . .
During operation
c {see note) A B
Cn-01 Bit1=1
[—AB
Cause Remedy
A * Battery not connected. Check and correct battery connection.
+ Battery connection defective.
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.

Oﬁ, No alarm occurs at the SERVOPACK when abattery error (A.83) is generated. The battery error (A.83) occurs
— the next time the SEN signal (or SERVOPACK) turms ON,
However, the battery error (A.83) can be read during operation if the host controller is receiving the phase-S
signal (serial data).




6.2 Troubleshooting

N
Display and Outputs
Dig!tal Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.84 OFF OFF OFF OFF

Absolute encoder
data error {only
when absolute
encoder is used)

Status When Alarm Occurred

OFF: QOutput transistor is OFF
ON: Output transistor is ON

At power ON When SEN signal turned | B
ON, Cn-01Bit1=0
Cn-01Bit1=0 . .
During operation
B (see note) B
Cn-01Bit1=1
— A
Cause Remedy
A Absolute encoder malfunctioned. ¢ At Cn-01 Bit 1 =0, turn SEN signal OFF
then back ON.
* At Cn-01 Bit | = 1, turn SERVOPACK
power OFF then back ON.
* Replace servomotor if error occurs fre-
quently.
B Circuit board (i PWB) defective. Replace SERVOPACK.

OIIIEIP No alarm occurs at the SERVOPACK when a data error (A.84) is generated. The data error { A.84) occurs the
S 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 phase-S signal

(serial data).




INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs

Digital Operator Alarm Output
Display and
Alarm Name Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
A85 OFF OFF OFF OFF

Absolute encoder
overspeed (only
when absolute
encoder is used)

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned | A
ON, Cn-01Bit1=0
Cn-01Bit1=0
B
Cn-01 Bit1 =1
— 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.




6.2 Troublashooting

Display and Outputs
Digital Operator Alarm Qutput
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
AAl ON ON ON OFF
Heat sink
overheated
OFF: Output transistor is OFF
ON: Qutput transistor is ON
Status When Alarm Occurred
During servomotor Occurred when the con-
opera%on A, B! c! D trol power turned ON —E
Cause Remedy
A The ambient temperature of the Alter conditions so that the ambient
SERVOPACK exceeds 55°C. temperature goes below 55°C.
B The air flow around the heat sink is bad. Follow installing method and provide
sufficient surrounding space as specified.
C Fan stopped. Replace SERVOPACK.
D SERVOPACK is running under overload. Reduce load.
E SERVOPACK defective. Replace SERVOPACK.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
Abl OFF OFF OFF OFF
Reference input
read error
OFF: Output transistor is 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, elc.).
B Part defective in reference read-in unit (A/D | Replace SERVOPACK.
converter, etc.).
C Circuit board (1PWB) defective. Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubteshooting Problams with Alarm Display

Display and Outputs

Digital Operator Aflarm Output
Display and
Alarm Name Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
A.Cl ON OFF ON OFF
Servo overrun

OFF: Qutput transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servo ON (/S-ON})
signal tumed ON A B.coE
Parameter Cn-01 .
8it0 = 0 E On speed reference input | ___ A B.cpE

Occurred 1 to 3 se-
conds aftar power ON

L Paramater Ch-01
Bit0=1 — A.B,c,D.E

Cause Remedy
A Servomotor wiring incorrect or disconnected. | Check wiring and connectors at servomotor.
B Encoder wiring incorrect or disconnected. Check wiring and connectors at encoder.
C Incremental encoder power not supplied Use the SERVOPACK. power supply for the
from SERVOPACK. encoder,
D Encoder defective, Replace servomotor,
E Circuit board (1IPWB) 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

AC2 ON OFF ON OFF
Encoder phase
detection error

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON | During servomotor
D operation ABCo
OCccurred 1 to 3 seconds
after power ON A.B.Cp
Cause Remedy
A Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.

B Encoder wiring incorrect or poor connection. | Check wiring and connectors at encoder.

C Encoder defective. Replace servomotor.

D Circuit board (1PWB) defective. Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

_ O e
6.2.1 Troubleshooting Problems with Alarm Display
Display and Outputs
Digital Operator Alarm Qutput
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
AC3 ON ON OFF
Encoder phase-A,
-B disconnection
OFF: Qutput transistor is OFF
ON: Qutput transistor is ON
Status When Alarm Occurred
At powar ON When servo ON (/S-ON)
signal turmed ON AB.cCD
L Parameter Cn-01 ;
Bit0=0 D cl?:enrr;% :grvomotor — A B.CD
Occurred 1 to 3 seconds
after power ON
‘__ Parameter Cn-01
Bito =1 —A,B,C.D
Cause Remedy
A Encoder wiring incorrect or poor connection. | Check witing and connectors at encoder.
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective. Replace servomotor.
D Circuit board (IPWB) defective. Replace SERVOPACK.
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6.2 Troubleshooting

Display and Outputs

Digital Operator
Display and
Alarm Name

Alarm Qutput
Alarm Code Output
ALO1 ALO2 ALO3

A.C4 ON OFF ON OFF
Encoder phase-C
disconnection

Alarm Qutput

OFF: Ourtput transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When servo ON (/S-ON)
signal tumed ON ABcD
Parameter Cn-01 ;
L h During servomotor
Bit0=0 —C operation —A,B,C, D
Oceurred 1 1o 3 seconds
after power ON
Parameter Cn-01
—] Bit0=1 ———A,B,C,D
Cause Remedy
A Encoder wiring incorrect or poor connection. | Check wiring and connectors at encoder.
B Noise in encoeder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective. Replace servomotor.
D Circuit board (1PWB) defective. Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOQTING

6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs

Digital Operator
Display and
Alarm Name

Alarm Output

Alarm Code Output

Alarm Qutput

ALO1 ALO2

ALO3

AF1

phase

Power line open

OFF ON

OFF OFF

Status When Alarm Occurred

OFF: Output transistor is QFF
ON: Output transistor is ON

supply is disconnected.

At main circuit power Occurred when the control
supply ON A, B power turned ON C
Cause Remedy
A One phase (R,3,T) of the main circuit power | * Check power supply.

* Check wiring of the main circuit power
supply.

¢ Check MCCB, noise filter, magnetic con-
tactor,

There is one phase where the line voltage is
low.,

Check power supply.

SERVOPACK defective.

Replace SERVOPACK.
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6.2 Troubleshooting

Display and Outputs

Digi_tal Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
AF3 OFF ON OFF OFF
Power loss error

Status When Alarm Occurred

At main circuit power
supply ON

— A, B

OFF: Output transistor is OFF
ON: Output transistor is ON

operation

During servomotor

— A, C

Cause

Remedy

Although power loss alarm is not necessary,
its parameter is set valid.

Set the parameter Cn-01 bit 5 to 0.

Time between turning power OFF and back
ON was shorter than 0.5 second.

After turning power OFF, wait for at least 0.5
second, before turning the power back ON.

If any of the following power supply
conditions are met during motor operation:

* Compiete power failure : half cycle of
supply frequency

* VYoltage drop: full cycle of supply fre-

Check the power supply.
Terms

= Complete power failure=Power failure
where voltage drops to zero.

» Voltage drop=Power failure where volt-

quency

Note: Because of detector lag or detector mar-
gin, there may be no alarm even if the
above values are exceeded.

age drops, but not to zero.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs

digital operator and SERVOPACK.

Digital Operator Alarm Output
Display and
Alarm Name Alarm Code Output Alarm Output
ALO? ALO2 ALO3
AF4 OFF ON OFF OFF
Main circuit
contactor error
OFF: Qutput transistor is QFF
ON: Qutput transistor is ON
Status When Alarm Occurred
Occurred when the Qccurred aftar main
contral — A circuit contact — A, B
power tumed ON tumed ON
Cause Remedy
A Controller defective, Replace SERVOPACK.
B Main circuit MC defective. Replace SERVOPACK.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 |  ALO2 | ALo3
CPFO0 Not specified
Digital operator
transmission error
1
This alarm is not stored in alarm trace-back function memory.
Status When Alarm Occurred
At power ON Digital operator connacted
(Digital operator con- A.B.C.D | toSERVOPACKwhie — A B, C.D
nected before SERVO- power turmed ON
PACK power turned ON)
Cause Remedy
A Cable defective or poor contact between * 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.
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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

CPFO1 Not specified
Digital operator
transmission error
2

Om. This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

During operation
90e A.B.C.D
Cause Remedy
A Cable defective or poor contact between ¢ Check connecter connections,

digital operator and SERVOPACK. + Replace cable

B Malfunction due to extenal noise. Separate digital operator and cable from
DOise 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

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

Indicates normal operation. Not an alarm,
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

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 su

the shaded procedures.

pply before commencing

Contact your Yaskawa representative if the problem cannot be solved by the described proce-

dures.

Troubleshooting Tabile No Alarm Display

Symptom

Cause

Inspection

Remedy

Servomotor does not start

Power not connected

Check voltage between power
supply terminais.

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.

Speedfposition references not
input

Check reference input pins.

Correctly input speed/position
references,

/S-ON is turned OFF

Cn-01 BitQis 0.

Turn /5-ON input ON.

fP-CON input function setting
incorrect

Check parameter Cn-2B.

Refer to Section 3.2.1 and set
parameters to match application.

Reference pulse mode selection
incorrect

Refer to Section 3.2.2.

Select correct parameters Cn-02
Bits 3, 4, and 5.

Encoder type differs from
parameter setting.

Incremental or absolute
encoder?

Set parameters Cn-01 Bit E to
the encoder type used.

P-OT and N-OT inputs are
turned OFF,

(If Cn-01 Bits 2, 3 are ()

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 | set to 0.

Turn SEN tnput ON.

Servomotor moves
instantaneously, then stops

Number of encoder pulses
differs from parameter setting,

Set the parameter (Cn-11) to
match the number of encoder
pulses.

Servomotor or encoder wiring
incorrect

Refer to Section 3.8.6 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
{phase U, V, and W) and
encoder connectors.

Tighten any loose terminals or
connectors.
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6.2 Troubiashooting

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 Q

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 oi} 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 O V but
servomotor rotates

Speed reference voltage offset
applied

Refer to Sections 4.2.4 and
4.2.5 and adjust reference offset.
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6.2.3 Intemal Connection Diagram and Instrument Connection Examples

6.2.3 Internal Connection Diagram and Instrument Connection
Examples

The SGDB SERVOPACK internal connection diagram and instrument connection examples
are given below.

Refer to these diagrams during inspection and maintenance.

B Internal Connection Diagram

o 22KkWfor200V
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(5Ry) Open when Servo alarm occurs.
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6.2 Troubleshooting

—
e 30kW for 200V
S Regenerative resistor (optional) | %U!(‘f'“*c PrRke fesistor (optional
200 10 230 VAC ¢ :
{50760 Hz) -
1
bbd [ Al
i = =
!
- i 200 VAC
Line fiter : e v~
! o
: +
NE GEIR % | From datec- e eerz
Tiws¥® * [ tion circuit {¢ " ncers
A— ot T
| —olIT CHARGE| FUllo3
Posmaea |
¢_
! .
LiCH; SFER +5V 2PWB
wmr? ]; = Driver Diiver circuit Pomar wiopty
LS e powar
i suppl
)
. .
! ——— VAC Detaction circuit
i FAN1to5
o +=01
Inglie
L L TGN 20N
E __._O_I Control input —p
i Position/spead calculation circuit
i e | Digital aperator, __ r)3CN
L ._._personal computer
Power g U0 S P s
. e Surge
b i'd
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.3 Intenal Connaction Diagram and Instrument Connection Examples

e 37kWior200V

DB Unit (optional)

Reganerative rasistor {optional)

Three-phase i
200 to 230 VAC !
i R s T
$ 1
o Tride : : i i u
1 H .
TAMT o % ; :
- L T . S st
xo Ny | 1 W‘?Dﬁvwmi ¥ ¥ om detoction cicult U i
— | MC1 +|CN4 T DocT o
x|, tj < b i "oz
rom detec- -
tion circuit @D M ¥~ DceTa
T CHARGE 4(
FUl103
F 3
+5Y 2PWE — -
= Driver IR“"”’C"“"' Pl
r_\nwnr
Suppl
* 500 VAC Detagtion circuit
i
f{l)%_ FAN1to S
= = Ol 1CN
L=—" controtinput —» - o
Position/speed calculation circuit
Digital operator,
! personal computer —» 3CN
Power OFF Power ON MG e U s OSSO ; Servomotar
"
1MC  Surge
Supprassor

{SRAy) Open when Sarvo alarm occurs
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6.2 Troubleshooting

* 22KkW,30kW for400V

Dynamic brake resisior {optional)

‘Threa-phase [ BY 3245'-'_"""'-‘-'"'-'”'* o
! i
380 to 4680 VAC i I ¢ .
(50/60 Hz) - = ) 'l ioRos T
it ’ i TRV H
L | z .2 MC1 tavd I ; T
; i T
! o FRMZ
i 200 . + oY Dw
— ! VAC x . =
Line filter ! MCT ] 1 T DeETY
; ] =
= IMC X + *
ﬁ.}__égm e From detec- 1 %[ 1 /’ :DCCT2
L hos¥E T tion circuit DCCT3
AR— I—?—-m pe 1T CHARGE -if
s Y e | 4
T i —
T ¢ A1
20010 = !
a
230 VAC Lici, e oo +5V 2PWB — pow
i "'*' [ ] I [+ Driver power supply [Dreer it | “M
i
i
: > Dstection circuit
! » Z00VAC
i
i@ FANT
H | =01
= | = 1CN 2c
i i —
i Control input Position/speed catculation cireuit
;
H Digital tor,
!! Igital cparator, 3CN
OFF Pgwer ON e b= Servomotor
Surge
i I

(5Ay) Open whan Servo alamm oocurs.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.3 Intemal Connaection Diagram and Instrument Connection Examples

e 37kWior400V

Regenerativa resistor (optional)

P
¥
{
i
P
i
P
y
i

'

DB Unit {optional)

Threa-phase
380 to 460 VAC
{50/60 Hz)
L}..ﬁl.).--é
i
i
i 200
; " i VAC
Line fittec i MC1
= ™Mc ’_l‘i +
i Um. T From detec- 4-/%
o ites¥ F | [tion circuit
R—1 = T CHARGE
s F=— Flio3
: ! 1.3 &
i
¢
W -
= i 3
o PWE 5y 2PWB o —
q:_l'_%? "‘*" " ] :..,m Driver pawer|supply LD""““'C““ @:M
i
i
‘ > 200 VAC Detaction circuit
s '_’
;
_L_% FANT102
L,
= | = —0d 1CN 2CN
i —H )
i Control input —» Position/speed calculation eircuit
i Digital aperator, 3CN
! persanal computer —*
Power OFF Pg!'er ON MG e e e e e e
.. WC Surge
)

(5Ry) Opean when Sarvo alarm oceurs.




6.2 Troubleshooting
_

s 45 kW, 35 kW for 400V

Dyn;smic Brake Unit (optional)

Dynamic

Regeneraiive resistor (optional)

i
Three-phase :
380 to 460 VAC !
(50/60 Hz) i i
L)....J',.A.é) I 142 :
H ]
200 + ] 4
" VAGC 3
Line filtar M1
— . 1 +
= MG %
14 ¢L1fR s From detec. 1. % {4
A ., itus¥ ¥ tion circuit
— ir "fm I P CHARGE ¢
s b—i—o o5 V- FUite3 =
i Ji
T i !
¢ ;
ML i "
i ‘
=~ i IPWE
[ad B RT3 — o +5Y 2PW8 — - Fr—
Lac i Y - F:Driver pawer dupbly L?""" Sroud Lg-c_ﬁm
M il
i
* 200 VAC Dataction circuit
H i
i [
__E-% FAN1 102 !
L i =01 2CN
L—==)1 contralinput —p
Position/spaad caicutation circuit
Digital cperator, }
personal computer —* !
Power OFF Power ON 1MC e o T e mmmaee i Servomator
o
MC Surgé

(5Ry) Open when Servo alarm occurs.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

6.2.3 Internal Connaction Diagram and Instrument Cannection Examples

H Instrument Connection Examples

|@ +12V

Power supply for open
collector reference pulse

Reterence pulse
(MAX 450 kpps)

Error counter clear signal
{Active : High)

Power supply for speed, torque
reference { -12v _ j24
Maximum output current : DC 30 mA i i

Speed reference input
Torque reference input rated

torque/-1V to 110V |
Torque monitor .
2V / rated torque l
Speed monitor .
2VH000 r/imin i |
or 1V/1000r/min
[z |

+24 ¥ w24y (47 4TRO |
Servo ON for 1Ry ON T JHY /SON (40 b5 mA: 3| I:;—’ fServo ON |
P controt for 2Ry ON oV :E_F‘; /P-CONj 41 ' ::;:i—b P control SL
Reverse drive disabled for N-LS open |85 nor 43 = 2 :—» Reverse drive disabled
Forward drive disabled for P-LS open ng P-OT 442 N Q—» Forward drive disfbled
Alarm raset for 3Ry ON < /ALM RS J3— /Alarm reset L
Reverse current limit ON for 6Ry ON <~ NCL jd0 4 gFIh— fReverse current 1"‘_“ ON
Forward current limit ON for 7Ry ON  (s~¢PCL |45 3L+ /Forward current limit ON

SRy OFF for Servo alarm Servo alarm Photocoupler output

® Maximum operational voltage

4Ry ON for Servo ready Servo ready _ gnypg

BRy ON for speed coincidence - Speed ® Maximum operational current
L i — coincidence - 50 ma,
4 [ON when the motor ;
spesad levei (set in
= parameter)is exceaded
s ha ’ B «—| ine driver 1 For ahsolute encoder

PG output line driver R Tt made [__ _T —

pse 5\, _olBCC SN75ALS194NS 214 —BA |

| 49 20 .F BATo | 3

_j R
r_—— I
| SEN signal |
LI PP |
Alarm code output A1 437 |
& Maximum operational voitage = 30 VDC { 02| 5 :
® Maximum operational current = 20 mA | ALOd | 5 '
Note: 1. Signatinputline JF represents twisted pair |_| Fg Y SGOV [
wires !
2. 24V power supply must be prepared by | ___ . - —- _J
customers



6.2 Troubleshooting

H Connection Method Between SERVOPACK and Encoder

In case of incremental encoder

Incremental encoder 0.128 mm? 2CN  SERVOPACK  1CN
B 216 py . T20A L 133l Pag
White Blug_ 1P | (217 oA R_bu,', Ean ' 1Pl E‘.j>—
Yallow ! ; 2-18 PB Phase B 1-35) PBQ i
e Vel e o Q gg 3
Green ! P: ::: e Phasa C : anpgo IP: "J>_
- L ! = PC ———--C = 2 "
o Groep [P T L S A Iey ;l>'
[)
o 1 . ,
‘ E %Ejtr:::;(dhene driver : { Apphcable fime
) ! SN7SALS194 or equivalent v driver
! ' Tl-made
Red | | 24 b
Black] | 1 X :gg : : I, SN75175 ot
v r T 125 v equivalent
1 1 22 i !
1- SG_ 1
oazamm| | 26 ov : 7 ; ov
b 23 [
1 | 1 |
o b
] 1 : ]
. .
] ]
: i q..z-_L DIR*1 1\ )
)
b T {Customer’s side)
N A 2.20 T 15
/ Shietded wire J .
Cable B9400064 l
In case of absolute encoder
Absolute encoder 0128 mm? 20N SERVOPACK  1CN
A Bue 7 v 2.16 _Phnase A 133], paQ | -
e Blus |, TP 2-17 ::,: [f 1a4], ma0 ! P J>—
o Yetlow ' : 218 _Phasa B R Vo
0'[P¥hita Yaiiok 3P 219 1o 2] igiﬁjﬂw
Green | | 2-14 Phasa C 1-19 PCO : JI
F J¥hie Greea TP 215 oo 20 pco | IPL D—
T T
K| Puple | | 28 pg _Phase§ 1485  PSO ?
PG L LWhite Purpis TP 28 jpg 41 Pso ! Ipt
| ) Qutput line driver | T " .
fog |1 Ti- made SN75ALS194 y | {Asplicable tine
N ! ! 2.4 or equivalent v ! i %I-vn?;de
Blackd 1 | 21 L E3sY Iy |SN751750r
T : — 2.5 ' : + | equivalent
1| : s '@Tﬁ:—d’- - : P: ‘—\"-— +5V
0.324 mm’i : 26 1.3 5G :]—" oy
! ! 23 & | :
1 ov : '
g Lwhite Gray! | 210 I
T Orange : 2:12 1-21 T ! ! e+
bvite Orange [P | 213 1-22 5‘7‘_;]:,_'::_1- Battery
E i 22 pR*t ~y” -
J b (Customer’s side)
N 220 1 150} l
Shiskded wire l+

Cable DP8409123 f

* 1. By connecting DIR (2CN-7) to PGOV, the motor will be in reverse connection
{motor reversed by forward reference).

* 2. Phase-S signal is valid only when 12 bit absolute encoder is used.
Note: E represents twisted pair wires.
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Servo Adjustment

This appendix presents the basic rules for £-Series AC SERVOPACK gain
adjustment, describes various adjustment techniques, and gives some pre-
set values as guidelines.

A.1 Z-Series AC SERVOPACK Gain Adjustment A -2
A.1.1 Z-Series AC SERVOPACKs and Gain Adjustment

Methods .......... ... it A-2
A.1.2 Basic Rules for Gain Adjustment .............. A-3
A.2 Adjusting a Speed-control SERVOPACK A-4
A.2.1 Adjusting Using Auto-tuning .................. A-4
A2.2 Manual Adjiustment ..................... ... A-5
A.3 Adjusting a Position-control SERVOPACK  A-8
A.3.1 Adjusting Using Auto-tuning .................. A-8
A.3.2 Manual Adjustment ... ... ... ... . ... ... A-9

A.4 Guidelines for Gain Settings According to
Load InettiaRatio ..................... A-12




Servo Adjustment

A.1.1 I-Series AC SERVOPACKSs and Gain Adjustment Methods

A.1 >-Series AC SERVOPACK Gain Adjustment

This section gives some basic information required to adjust the servo system.

A.1.1 x-Series AC SERVOPACKSs and Gain Adjustment Methods

Five types of Z-Series AC SERVOPACK are available: SGD, SGDA, DR1, DR2, and the cur-
rent SGDB.

The adjustment method is basically identical for each SERVOPACK type, except that auto-
tuning is not available for some types.

The SGDB, SGDA, SGD, and DR2 SERVOPACK:s allow both manual adjustment by the con-
ventional method of observing the machine response and automatic adjustment using the inter-
nal auto-tuning function. The DRT1 SERVOPACK does not offer auto-tuning.

The main parameters changed by the customer to adjust the servo system include the follow-
ing:

® Cn-04 (Speed Loop Gain)

® Cn-05 (Speed Loop Integration Time Constant)

® Cn-17 (Torque 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 parameter.

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

Servo System Block Diagram

Position-con:sl SERVOPACK  Speed-control SERVOPACK

T v R .
Speed Speed | yrajn | Analog voltage  r----- & ----- LU LU - 1 Motor
. ; Error | plKP ; ;- Speed Kv]—alCurant Lo Power |—Ap— ' @
' .| count (DA 1 control -jconiro! con- i
i ™M er convart- H section T{ [™section | | venter o
L Time | H : o
E il Speed control loop P
1| Position control loo '-----—------——----—----------——--—'T]_O
:..__-.o_si--____-f _____ Fi ________________________________________ ¥ Encoder
Using speed-contro!  Host controller (supplied by customer) 1 SERVOPACK N
SERVOPACK * e il
Using position-control ‘ SERVOPACK -
SERVOPACK « o — >
Host controller Kp: Position loop gain
(supplied by Kv: Speed loop gain
customer) Ti: Integration tima constant

Note: A position-control SERVOPACK has no D/A converter for speed reference output.

This conversion is handled by internal caiculations.
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A.1 Z-Series AC SERVOPACK Gain Adjustrent

A.1.2 Basic Rules for Gain Adjustment

® The servo system comprises three feedback systems: position loop, speed loop, and current
loop. The response must increase from outer loop to inner loop (see Servo System Block
Diagram, above). The response deteriorates and oscillates if this principle is not obeyed.
The customer cannot adjust the current loop. Sufficient response is assured for the current
loop.
The customer can adjust the position loop gain and speed loop gain, as well as the speed
loop integration time constant and torque reference filter.

® 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 simi-
larly increased.
If the mechanical system starts to oscillate after the position loop gain and speed loop gain
are increased, do not increase the gains further.

® The position loop gain should not normally be increased above the characteristic frequency
of the mechanical system.
For exampte, the harmonic gears used in an articulated robot form a structure with extreme-
ly 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, serve driver, motor, detec-
tors, etc.) is an important factor where good response is required, it is also important to im-
prove the rigidity of the mechanical system.

® In cases wherc the position loop response is greater than or equal to the speed loop response
and linear acceleration or deceleration is attempted, the poor speed loop response and fol-
low-up cause an accumulation of position loop errors and result in increased 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 foltow-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 elim-

inate the speed reference oscillations.

Speed Reference Output with Unbalanced Position Loop Gain
and Speed Loop Gain

Speed
Reference

— Speed references actually output from controller
---- Speed references calculated in controller

Time



Servo Adjustment

A.2.1 Adjusting Using Auto-tuning

A.2 Adjusting a Speed-control SERVOPACK

This section gives examples of adjusting the gains of a speed-control SERVOPACK manually and
using auto-tuning.

A.2.1 Adjusting Using Auto-tuning
The DR1 SERVOPACK does not offer auto-tuning.

B Important Points About Auto-tuning

® Speed During Auto-tuning
Auto-tuning may not function correctly if the speed is too low. Set the speed to approxi-
mately 500 r/min.
Set the speed with the parameter Cn-10 (Jog speed).

® Selecting Machine Rigidity
If the machine rigidity is unknown, select the rigidity according to the following standards.

Drive Method Machine Rigidity
SGDB, SGDA, DR2 SGD
Ball screw, direct 3 (C-003) to 7 (C-007) High/medium response
Ball screw, with reduction gears  { 2 (C-002) to 3 (C-003) Medium response
Timing belt 1 (C-001) to 3 (C-003) Low/medium response
Chain 1 (C-001) to 2 (C-002) Low response
Wave reduction gears* 1 (C-001) to 2 (C-002) Low response

* Product name: Harmonic Drive

Select the machine rigidity leve! for SGDB, SGDA and DR2 according to the table.

Leve! Rigidity
7(C-007) High
6 (C-006) i
5 (C-005)
4 (C-004) :
3{C-003) Medium
2(C-002) :
1 (C-001) Low

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.



A.2 Adjusting a Speed-control SERVOPACK
.

H If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines with
large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceeding
15 to 30 times the motor moment of inertia}.

In these cases, use conventional manual adjustment.

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or load

torque, vibrations or noise may still occur in some positions,

Bl Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid os-
cillations). This can result in long positioning times.

In particular, the target position may not be reached if low response is selected, because the
machine does not move in response to the final minute references. An excessively high setting
of the integration time constant (Cn-05) during auto-tuning is cne 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 behav-
ior to ensure oscillation does not occur.

Auto-tuning does not set the torque reference filter (Cn-17) or speed reference gain (Cn-03),

A.2.2 Manual Adjustment

B Parameters
The role of each parameter is briefly described below.

® Speed Loop Gain (Cn-04)
This parameter sets the speed loop respense.
The response is improved by setting this parameter to the maximum value in the range
which does not cause vibrations in the mechanical system.
The following formula relates the speed loop gain o the load inertia.

Speed Loop Gain Kv [Hz] = 5 2 x (Cn-04 Preset value)

L
Loy
Y

J- Motor Axis Converted Load Inertia
Jm: Motor Moment of Inertia

® Speed Loop Integration Time Constant {Cn-05)
The speed lcop has an integration element to allow response to micro-inputs.
This integration element can produce a delay in the servo system, and the positioning set-
ting time increases and response becomes slower as the time constant increases,
However, the integration time constant must be increased to prevent machine vibration if
the load inertia is large or the mechanical system includes a element that is prone to vibra-
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Servo Adjustment
——— e —————— N N — N
A.2.2 Manual Adjustment

tion.
The following formula calculates a guideline value.

- 1
= —_—
T]_Z'BXZ::XKV
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,
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.

® Speed Reference Gain (Cn-03)
Changing the speed reference gain (Cn-03) changes the position loop gain an equivalent
amount. That is, 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 parameter (Cn-03) in the following circumstances:

* No position loop gain adjustment at host controller (including cases where fine adjust-
ment not possible by changing number of D/A converter bits}

¢ Clamping the speed reference output range to specific speeds

Normally leave at the factory sefting.

IMPORTANT For a speed-control SGD or SGDA SERVOPACK, or SGDB or DR2 SERVOPACK used for speed control,

the position loop gain (Cn-1A) is valid in zero-clamp mode only.

The position loop gain (Cn-1A) parameter is always invalid for a DR1 SERVOPACK.

Fornormal control, changethe position loop gain at the host controller or adjust the speedreference gain (Cn-03)
in the SERVOPACK.

Changing Cn-1A does not change the position loop gain.

M Adjustment Procedure

1. Set the 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 oceurs.
If adjustment of the position loop gain is not possible at the host controller, reduce the
speed reference gain (Cn-03).

2. 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 cccurs.
If adjustment of the position loop gain is not possible at the host controller, increase the
speed reference gain (Cn-03),

3. Determine the speed loop integration time constant (Cn-05), by observing the positioning
seting 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.
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A2 Adjusting a Speed-control SERVOPACK

4. It is not necessary to change the torque reference filter 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 refer-
ence filter time constant (Cn-17) to reduce the vibration noise.

5. Finally, fine adjustment of the position gain, speed gain, and integraticn time constant is
required to determine the optimum point for step response.,
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A.3.1 Adjusting Using Auto-tuning o
A.3 Adjusting a Position-control SERVOPACK

This section gives examples of adjusting the gains of a position-control SERVOPACK manually
and using auto-tuning.

A.3.1 Adjusting Using Auto-tuning
The DR1 SERVOPACK does not offer auto-tuning,

B Important Points About Auto-tuning

® Speed During Auto-tuning
Auto-tuning may not function correctly if the speed is too low. Set the speed to approxi-
mately 500 r/min.
Set the speed with the parameter Cn-10 (Jog speed).

® Selecting Machine Rigidity
If the machine rigidity is unknown, select the ri gidity according to the following standards,

Drive Method Machine Rigidity
SGDB, SGDA, DR2 SGD
Ball screw, direct 3 (C-003) to 7 (C-007) High/medium response
Ball screw, with reduction gears | 2 (C-002) to 3 (C-003) Medium response
Timing belt 1 (C-001) to 3 (C-003) Low/medium response
Chain 1 {C-001) to 2 (C-002) Low response
Wave reduction gears* 1 {C-001) to 2 (C-002) Low response

* Product name: Harmonic Drive

Select the machine rigidity level for SGDB, SGDA and DR2 according to the table.

Level Rigidity
7(C-007) |High
6 (C-006) |:
5 (C-005)
4(C-004) |:
3 (C-003) Medium
2(C-002) |:
1(C-001) Low

Auto-tuning may not end if high 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.



A3 Adjusting a Position-control SERVOPACK

B f Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines with
large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceeding
15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment,

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or load
torque, vibrations or noise may still occur in some positions,

M Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid os-
cillations). This can result in long positioning times.

In particular, the target position may not be reached if low response is selected, because the
machine does not move in response to the final minute 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 behav-
ior to ensure oscillation does not occur.

Auto-tuning does not set the torque reference filter (Cn-17),

A.3.2 Manual Adjustment

B Parameters

The role of each parameter is briefly described below.

® Speed Loop Gain (Cn-04)
This parameter sets the speed loop response.
The response is improved by setting this parameter to the maximum value in the range
which does not cause vibrations in the mechanical system.
The following formula relates the speed loop gain to the load inertia.

Speed Loop Gain Kv [Hz} = 2 x (Cn-04 Preses sutue}

e
I

JL  Motor Axis Converted Load Inertia
Jm: Motor Moment of Inertia

® Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
This integration element can produce a delay in the servo system, and the positioning set-
ting time increases and response becomes slower as the time constant increases.
However, the integration time constant must be increased to prevent machine vibration if
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A.3.2 Manual Adjustment

the load inertia is large or the mechanical system includes a vibration elements.
The following formula calculates a guideline value.

Ti =23 % --—]—
1223 2n % 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 filter time
constant.

However, this filter can produce a delay in the servo system, as is the integration time
constant, and its value should not be increased more than necessary.

Position Loop Gain .

The position loop gain parameter sets the servo syslem response.

The higher the position loop gain is set, the better the response and shorter the positioning
times.

To enable a high setting of the position loop gain, increase the machine rigidity and raise
the machine characteristic frequency.

Increasing the position loop gain only to improve the response can result in oscillating re-
sponse 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.

Bl Adjustment Procedure

1.

Set the position loop gain to a low value and increase the speed loop gain (Cn-04) within
the range that no abnarmal noise or oscillation occurs.

Slightly reduce the speed loop gain from the value at step 1, and increase the posttion loop
gain in the range that no overshooting or vibration occurs.

Determine the speed loop integration time constant (Cn-05), by observing the positioning
set time and vibrations in the mechanical system.

The positioning set time may become excessive if the speed loop integration time constant
(Cn-05} is too large.

It is not necessary to change the torque reference 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 refer-
ence 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 Functions to Improve Response

The mode switch, feed-forward, and bias functions improve response.
However, they are not certain to improve response and may even worsen it in some cases, Fol-

low the points outlined below and observe the actual response while making adjustments.
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A.3 Adjusting a Position-control SERVOPACK

® Mode Switch
The mode switch improves the transition characteristics when the torque references be-
come saturated during acceleration or deceleration,
Above the set level, the speed loop control switches from PI (proportional/integral) control
to P {proportional) control.

® Feed-forward Function
Use feed-forward to improve the response speed. However, feed-forward may be ineffec-

tive in systems where a sufficiently high value of position loop gain is not possible.
Follow the procedure below to adjust the feed-forward amount (Cn-1D),

1. Adjust the speed loop and position loop, as described above.

2. Gradually increase the feed-forward amount (Cn-1D), such that the positioning complete
(/COIN} signal is output early.

At this point, ensure that the positioning complete (/COIN) signal breaks up (alternately
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 (alternately twrning ON/OFF) of the
positioning complete (/COIN) signal or speed overshoot arising when feed-forward is acti-
vated.

® 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 reference). 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.

Speed Motor Speed with No Bias
Speed  — Motor Speed with Bias
Reaference

Time

Positioning Complete
{/COIN) Signat ON OFF ON

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 parameters.



Servo Adjustment
R

A.4 Guidelines for Gain Settings According to Load Inertia
Ratio

This section presents tables of load inertia values for reference when adjusting the gain.

Adjustment guidelines are given below according to the rigidity of the mechanical system and load
inertia. Use these values as guidelines when adjusting according to the procedures described above.
These values are given as guidelines only. Oscillations and poor response may occur inside the spe-
cified value ranges. Observe the response (waveform) when optimizing the adjustment.

Higher gains are possible for machines with high rigidity.

Machines with High Rigidity

Ball Screw, Direct Drive Machines
Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Speed Loop Gain Speed Loop

(L) Gain (Cn-1A) [1/s] (Cn-04) Integration Time
Constant
{Cn-05) [ms]

{x 50 to 70 50 to 70 510 20

3x 100 to 140 Slightly increase for

S x 150 to 200 inertia ratio of 20 x, or

10 x 270 to 380 greater.

15x 400 to 560

20x 500 to 730

30x 700 to 1100

For an inertia 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 start-
ing the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the lower limit
of the range of values specified. Conversely, increase the speed loop integration time constant,

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



A.4 Guidelines for Gain Seftings According to Load Inertia Ratio

Load/Inertia Ratio Position Loop Speed Loop Galin Speed Loop

(Juim) Gain {Cn-1A) [1/8] {Cn-04}) integration Time
Constant (Cn-05)
[ms]

1x 30w 50 30to 50 10 t0 40

3x 60 to 100 Slightly increase for

5x 90 10 150 inertia ratio of 20 x, or

10 160 to 270 greater.

15x 240 1o 400

20 x 310 t0 520

30x 450 to 770

For an inertia 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 start-
ing the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the lower limit
of the range of values specified. Conversely, increase the speed loop integration titne constant.

Machines with Low Rigidity

Machines driven by timing belts, chains or wave reduction gears (product name: Harmonic
Drive).
Example: Conveyors, articulated robots

Load/nertia Ralio Position Loop Speed Loop Gain Speed Loop

(I idm) Gain (Cn-1A) [1/s] (Cn-04) Integration Time
Constant (Cn-05)
[ms)

Ix i0to 20 1010 20 50to 120

Ix 2010 40 Slightly increase for

5x 30 to 60 inertia ratio of 20 x, or

10x 50 to 110 greater

15x 80 to 160

20x 100 to 210

30x 150t0 310

For an inertia 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 start-
ing the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the lower limit
of the range of values specified. Conversely, increase the speed loop integration time constant.



Servo Adjustment

When a speed-control SERVOPACK is used, set the position loop gain at the 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[l/s]:  Position loop gain
Vs [PPS]: Steady speed reference
e: (pulse): Steady error

(The number of pulses in the error counter at steady speed.)



COMPARISON WITH PREVIOUS
SERVOPACKS

This appendix describes the different functions provided on the new SGDB

SERVOPACKSs.

B.1 Functional Differences ................. B-2
B.1.1 Dynamic Brake (DB} ........................ B-2
B.1.2 Contact Input SpeedControl ... ............... B-2

B.2 Different Parameters and Alarms ........ B-3
B.2.1 Parameters .......... ..ottt B-3
B.22 Alarms ... ... i e B-3



COMPARISON WITH PREVIOUS SERVOPACKS

B.1.2 Contact input Speed Conirol
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B.1.1 Dynamic Brake (DB)

The dynamic brake (DB) in SGDB SERVOPACKS with a capacity of 15 kW or less operates
when a power loss occurs because the dynamic brake driver uses a normally-closed contact
relay or a thyristor.

The dynamic brake in SGDB SERVOPACKs with a capacity between 22 kW and 55 kW func-
tions differently according to the SERVOPACK used as follows:

The dynamic brake driver uses a 24-V DC contactor. If the control power supply is interrupted,
24 VDC can be maintained for approximately 2 seconds only.

Resistors for dynamic brake control are not built into 22- to 55-kW, 400-V SERVOPACKs,
unlike SERVOPACKS with a capacity of 15 kW or less. Connect a Dynamic Brake Unit (JUSP-
DBLI)) or other type of dynamic brake resistor (prepared by the cusiomer) to the dynamic
brake connection terminals, DU, DV, and DW.

A dynamic brake resistor does not need to be connected if the dynamic brake function is not

required.

B.1.2 Contact Input Speed Control

The contact input speed control function available for SERVOPACKSs with a capacity of 15 kW
or less is not available for 22- to 55-kW SGDB SERVOPACKs.

Refer to Chapter 3 in the £-Series SGMTY/SGDB User’s Manual (Manual No.: TSE-S800-16)
for more details on contact input speed control.



B.2 Different Parameters and Alarms

B.2 Different Parameters and Alarms

B.2.1 Parameters

The function of the following parameters differ when the contact input speed control function

is not available, as shown below.

Parameter | SERVOPACKSs of 15 kW or less SERVOPACKSs of 22 kW to 55 kW
Cn-1F Contact input speed control {Speed 1) Not used.
Cn-20 Contact input speed control (Speed 2) Not used.
Cn-21 Contact input speed control (Speed 3) Not used.

B.2.2 Alarms

The following alarm occurs in SGDB SERVOPACKSs with a capacity of 22 kW to 55 kW only.
It does not occur in SERVOPACKSs with a capacity of 15 kW or less.

Digital Operator Alarm Output Cause Remedy
Display and Alarm Code Output ALM
Ajarm Name Output
ALO3 | ALO2 | ALO3 P
AF4 OFF ON OFF OFF Main circuit Replace
Main circuit golrcllastor SERVOPACK.
contactor error elective.




IMPORTANT

This appendix lists /O signal terminals (connector 1CN} on SERVOPACKSs which connect to a host

controller or external circuit.

List of /O Signals
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IO signal

1. Refer to Chapter 3 for details of how to use 1/0 signals,

2. Note that the functions of /O signal terminals differ according to the memory switch (Cn-01, Cn-02) settings.

C



List of I/O Signals
h

List of Input Output Signals

Number “x.x.x in box represents a section number corresponding to each signal name. For

example, tepresents Section 3.2.1.

1CN Termi- | Abbre- Signal name
nal Number |viated
symbeol
1 SG Signal ground
2 SG Signal ground
3 PL1 Power supply for open collector 322 *2
reference
4 SEN Sensor ON *6
5 V-REF Speed reference input [327 ] I*1
6 SG Signal ground
7 PULS Reference pulse input *2
8 /PULS
9 T-REF Torque reference input *1
10 SG Signal ground
11 SIGN Reference sign input *2
12 /SIGN
13 PL2 Power supply for open collector *2
reference
14 /CLR Clear signal input *2
15 CLR
16 TRQ-M Torque monitor *3
17 VTG-M Speed monitor *3
18 PL3 Power supply for open collector *2
reference
19 PCO Phase-C output signal 323
20 /PCO
21 BAT Back-up battery input *6
22 BATO
23 +12V Power supply for analog reference 321 | M
24 -12V
25 N-CMP/ Speed coincidence output/positioning [ 3.7 4 *4
/COIN completion signal 3.7.3
26 /V-CMPF/ Speed coincidence output/positioning | 3.7.4 *4
/COIN completion signal (3723 |
27 /TGON+  |Rotating detection *4
28 TGON-




29 /S-RDY + Servo ready 377 *4
30 /8-RDY-
31 ALM+ Alarm output 3.7.1
32 ALM-
33 PAQ Phase-A output signal 323
34 {PAO
35 PBO Phase-B output signal
36 /PBO
37 ALOQI Alarm code output
38 ALO2
39 ALO3
40 /S-ON Servo ON
41 /P-CON Proportional control (P *5
control) reference
42 P-OT Forward drive disabled 312
43 N-OT Reverse drive disabled
44 /ALMRST | Alarm reset
45 {P-CL Forward torque fimit *5
46 /N-CL Reverse torque limit *5
47 +24 VIN 24V external power supply
input
48 PSO Phase-S input signal *6
49 /PSO
50 FG Frame ground 323
* 1. Usedforanalogreference ........................... See page C -4
*2. Usedforpulsereference .. .......................... See page C -4
* 3. Specifications vary depending on bits 6, 7of Cn-02 . ... .. refer to page C -5
* 4. Specifications vary according to setting values of Cn-2D .. refertopage E- 1
* 5. Specifications vary according to setting values of Cn-2B . . refer to page C -5
* 6. Used only for absolute encoder {used only when bit E of Cn-01 equal 1o 1)




List of VO Signals

. P

*1 Signals used

For speed control

for analog reference

Specifica- Speed control Speed control with torque limit by | Speed control with torque feed-
tions analog voltage reference forward
_ Cn-02 Cn-02 Cn-02
Setting Bit8=0 Bit8 =1 Bitg=0
Bit9=0 Bitg=0 Bit9 =1
1CN
Terminal
number
5 V-REF | Speed reference V-REF | Speed reference V-REF | Speed reference
9 - Terminal unused T-REF | Torque limit T-REF | Torque feed-
input forward reference
For torque control
Specifica- Torgue control Torque control with speed limit by
tions analog voltage reference
Setting Cn-02 Cn-02
Bit2=0 Bit 2=1
1CN
Terminai
number
5 - Terminal unused V-REF | Speed limit value
9 T-REF | Torque reference T-REF | Torque reference
*2 Signals used for pulse reference
Specifica- | Sign + pulse train input reference CCW pulse + CW pulse refer- Two phase pulse reference with
tions ence 90° phase difference
Setting Cn-02 Cn-02 Cn-02 bits 5, 4, 3
Bit5=0 Bia5=0 =0, 1, 0 (x1 multiplication)
Bit4=0 Bit4=0 =0, 1, 1 (x2 multiplication)
1CN Bit3=0 Bit3=1 =1, 0, 0 (x4 muitiplication)
Terminal
number
7 PULS Reference puise input PULS Forward reference pulse | PULS Phase-A reference pulse
8 /PULS /PULS | input (CCW) /PULS | input
11 SIGN Reference sign input SIGN Reverse reference pulse | SIGN Phase-B reference pulse
12 /SIGN /SIGN | input (CW) /SIGN | input




*3 Analog monitor signals

Control | ceeeeeenes Speed mode Position control | Torque control
mode
Setling Cn-02 Cn-02
Bit6=0 Bit6=1
1CN
Terminal
number
16 TRQ-M | Torque monitor TRQ-M | Speed reference monitor | Reference pulse s
speed monitor
Setting Cn-02 Cn-02
Bit7=0 Bit7 =1
1CN
Terminal
number
17 YTG-M | Speed monitor VTG-M s Positicn error X
monitor
Note: x means don't care for voltage values.
*5
Specifica- Speed control Torque control
tions Position control
Setting Cn2B=0, 1 Cn-2B=2
1CN
Terminal
number
4] /P-CON | Proportional control refer- | --- Terminal unused
ence
45 /P-CL Forward (Reverse) torque | /P-CL Forward (Reverse) torque
Specifica- Position — Speed Speed control with zero clamp Position control with reference
tions Position —— Torque pulse inhibit function
Torque -——- Speed
Setting Cn-28=7,8,9 Cn-2B=10 Cn-2B=11
1CN
Terminal
number
41 /P-CON | Control mode switching | /P-CON | Zero clamp operation | /P-CON | Reference pulse inhibit
signal reference reference
45 /P-CL | Forward (Reverse) /P-CL. | Forward (Reverse) /P-CL | Forward (Reverse)
46 /N-CL__| torque limit /N-CL_| torque limit /N-CL__| torque fimit




IMPORTANT

List of Parameters

Z-Series SERVOPACKS provide many functions, and have parameters called “parameters” to
allow the user to select each function and perform fine adjustment. This appendix lists these

parameters.

Parameters are divided into the following two types:

Memory switch
Cn-01, Cn-02

Each bit of this switch is turned ON or OFF to select a function.

Parameter setting
Cn-03 and later

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

Parameters SGDB SERVOPACK

1. Refer to Chapter 3 for details of how to use parameters.

2. For details of how to set parameters, refer to Section 4.1.6 Operation in Parameter Setting Mode.




List of Parameters

List of Parameters (Parameter Setting)

Category Parame- Code Name Unit Lower Upper Factory | Re-
ter No. Limit Limit Setting | mar
ks
Cn-00 Not a parameter. (Cn-00 is used to select a special mode for digital operator)
Cn-01 Memory switch (See page D -4)bit E (encoder selection) *2
Cn-(2 Memory switch (See page D -5) *2(Except bit 6, 7, E}
Basic Constants [Cn-11" - { PULSNO Number ofcncoder PR 513
s o Tpulses. o R SRR
- CTLSEL Control method selectlon *] o
'MTRSEL - {Motor selection - JE e
Gain Related Cn-03 VREFGN Speed reference (r/min}vV | 10
Constants adjustment gain
Cn-04 LOOPHZ Speed loop gain Hz 1 2000 80 *3
Cn-05 PITIME Speed loop integration 0.01 ms 200 51200 2000 *3
time constant
Cn-1A POSGN Position loop gain 1/s 1 1000 40 *3
Cn-1C BIASLY Bias r/min 0 450 0
Cn-1D FFGN Feed-forward %o 0 100 0
Cn-17 TRQFIL Torque reference filter 0.1 ms 0 250 16
time constant
Cn-28 NFBCC Speed loop compensation | --- 0 100 0
constant
Cn-0C TROQMSW Mode switch torque ref- | % 0 800 200
erence
Cn-0D REFMSW Mode switch speed refer- | i/min 0 10000 0
ence
Cn-0E ACCMSW | Mode switch acceleration | 10 ¢/min/s |0 3000 0
Cn-0F ERPMSW Mode switch error pulse | reference | 0 10000 0
unit
Reference re- Cn-0A PGRAT PG dividing ratio P/R 16 32768 *1
lated constants 'y o RATB Electronic gear ratio (nu- | - 1 65535 4 *2
merator)
Cn-25 RATA Electronic gear ratio (de- | --—- 1 65535 1 *2
nominator)
Cn-07 SFSACC Soft start acceleration ms 0 10000 0 *4
time
Cn-23 SFSDEC Soft start deceleration ms 0 10000 0 *4
time
Cn-26 ACCTME Position reference accel- | 0.1 ms 0 640 0
eration/deceleration
constant
Cn-27 FFFILT Feed-forward filter 0.1 ms 0 640 0




Category Parame- Code Name Unit Lower Upper Factory | Re-
ter No. Limit Limit Setting | mar
ks
Torque Related | Cn-08 TLMTF Forward rotation torque { % 0 800 800
Constants limit
Cn-09 TLMTR Reverse rotation torque | % 0 200 800
limit
Cn-18 CLMIF Forward external current | % 0 800 i00
limit
Cn-19 CLMIR Reverse external current | % 0 800 100
limnit
Cn-06 EMGTRQ Emergency stop torque | % 0 800 800
Cn-13 TCRFGN Torque reference gain 0.1 v/ 10 100 30
100%
Cn-14 TCRLMT Speed limit for torque t/min 0 10006 10000
control
Sequence Re- Cn-2D OUTSEL Qutput signal selection *] 110 666 210
tated Constants 'y op TGONLV | Zero-speed level r/min 1 [ 10000 20
Cn-29 ZCLVL Zero clamp level r/min 0 10000 10
Cn-22 VCMPLV Speed coincidence signal | r/min 0 100 10
outpul range
Cn-1B COINLV Positioning completion reference  § O 250 7
range unit
Cn-1E OVERLV Overflow 256 refer- |1 32767 1024
ence unit
Cn-12 BRKTIM Time delay from brake 10 ms 0 50 0
reference until servo OFF
Cn-15 BRKSPD Speed level for brake ref- | r/min 0 10000 100
erence output during mo-
tor operation
Cn-16 BRKWAI Output timing of brake 10 ms 10 100 50
reference during motor
operation
Other Constants | Cn-10 JOGSPD Jog speed t/min 0 10000 500
Cn-1F - Not used - 0 90 0
Cn-20 - Not used - 0 90 0
Cn-21 - Not used - 0 90 0
Cn-2C PGPWR PG power supply voltage | 0.1 mV 52000 58000 52500
change

# [ 1. Parameters must be set and checked before turning the motor power ON.

Note: 1. Refer to page D -7.
2. After changing the setting, always turn the power OFF, then ON. This makes the new setting valid.
3. Automatically set by auto tuning function
4. To use soft start function, always set both Cn-07 and Cn-23.



List of Parameters

List of Parameters (Memory Switch Setting) (1)

Param- | Bit Setting Factory
eter No. | No. Setting
Input signal Cn-01 0 0 1 0
cnable/disable Uses servo ON input (/S-ON), Does not use servo ON input (/S-ON).
Servo is always ON.
i 0 1 o
Uses SEN signal input (SEN) when ab- | Does not use SEN signal input (SEN)
solute encoder is used. when absolute encoder is used. SERVO-
PACK automatically treats signal voltage
as high level,
2 0 1 0
Uses forward rotation prohibited input Does not use forward rotation prohibited
(P-OT). input (P-OT). Forward rotation is always
possible.
3 0 1 0
Uses reverse rotation prohibited input Does not use reverse rotation prohibited
{N-OT). input (N-OT). Reverse rotation is always
possible.
Reserved 4 Reserved : Setting = 0 (do not change the sefting) 0
Operation per- 5 0 1 0
formed ai recov-
ery from power Resets servo alarm status ai power recov- | Remains in servo alarm status at power
loss ery from its momentary power loss. recovery from momentary power loss.
Sequence selec- 6 0 1 0
tion at alarm Stops the motor by applying dynamic Makes the motor coast to a stop at base
condition brake (DB)at base block. block.
7 0 1 0
At base block, stops the motor by apply- | At base block, stops the motor by apply-
ing dynamic brake (DB)and then release | ing dynamic brake (DB)but does not re-
DB. lease DB.
8 0 1 H
Stops the motor according 1o bit 6 setting | Decelerates the motor to a stop by apply-
when overtravel is detected (P-OT, ing the torque specified in Cn-06 when
N-OT). 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 stop by | N-OT), decelerates the motor to a stop by
applying the torque specified in Cn-06 | applying the torque specified in Cn-06
and then performs Servo OFF. and then turns the zero-clamp.
Process selection A 0 1 0
for Servo OFF Clears error pulse at Servo OFF Does not clear ertor pulse at Servo OFF
Mode switch B 0 | 0
selection Uses mode switch function. Follows Does not use mode switch function,
Cn-01 bits D, C
D-C |0-0 0-] 1-0 1-1 0-0
Uses internal Uses speed refer- | Uses acceleration | Uses error pulse as
torque reference as | ence as a condition | as a condition a condition
a condition (Level setting : (Level setting : (Level setting :
(Level setting : Cn-0D) Cn-0E) Cn-0E)
Cn-0C)




Parame- | Bit Setting Factory
ter No. | No. Setting
Encoder selec-- | Cn-01 E |0 1 : 0
ton: o ' | Uses incremental encoder. Uses absohite encoder.
Reserved F Reserved : Setting = 0 (do not change the setting) 0
* :I : Parameters must be set and checked before turning the motor power ON,
Note: For the Cn-01 memery switch, always turn the power OFF, then ON after changing the setting. This makes the new setting
valid.
List of Parameters (Memory Switch Setting) (2)
Pa- | Bit No. Setting Facto-
rame- ry Set-
ter ting
No.
Rotation direction [ Cn-02 (0 0 1 0
selection Defines counterclockwise (CCW) rota- | Defines clockwise (C'W) rotation as for-
tion as forward rotation. ward rotation (reverse rotation mode).
Home position 1 0 1 0
EITOr processing Detects home position error (when abso- | Does not detect home position error.
selection lute encoder is used).
Analog speed 2 0 1 0
limit function Does not use analog speed limit function | Uses analog speed limit function
Reference pulse 5-4-3 0-0:0 001 0-1-0 0-1-1 1-G-0 0-0-0
form Sign + Pulse | CW+CCW Phase-A + Phase-A + Phase-A +
phase-B (x1 phase-B (x2 phase-B (x4
multiplication) | multiplication) | multiplication)
Analog monitor 6 0 1 0
selection Outputs torque to TRQ-M Outputs reference speed to TRQ-M
7 0 1 0
Outputs speed to VTG-M QOutputs position error o VIG-M
Analog current 8 0 1 0
limit function Does not use analog current limit func- | Uses analog current limit function
tion
Torque feed-for- 9 0 1 0
ward function Does not use torque feed-forward func- | Uses torque feed-forward function
tion
Clear signal A 0 1 0
Clears the error counter when an error | Clears the error counter on the rising
counter clear signal is at high level edge of an error counter clear signal
Reserved B Reserved : Setting = 0 (do not change the setting) 0
Torque filter C 0 1 1
Uses torque filter as primary filter Uses torque filter as secondary filter
Reference pulse D 0 1 0
form Does not invert reference pulse logic Inverts reference pulse logic
Position error E 0 1 0
monttor Displays position error in x1 reference | Displays position error in x100 reference
units while in monitor mode units while in monitor mode
Reference pulse F 0 1 0
filter Selects filter time constant 'small’. (450 | Selects filter time constant 'large’. (200
kpps max) kpps max)

D-5




List of Parameters

Note: For the Cn-02 memory switch, always tum the power OFF, then ON after changing the setting. This makes the new setiing

valid, However, bits 6, 7, E become valid immediately after setting

*1 Control method selection (Cn-2B) Setting Values

Setting values Control method
0 Speed control {analog reference)
1 Pasition controi (pulse train reference)
2 Torque control (analog reference)
3 Do not set.
4 Do not set.
5 Do not set.
6 Do not set.
7 Position control {pulse train reference) ++Speed control (analog reference)
8 Position control (pulse train reference}  «—Torque control (analog reference)
9 Torque control {analog reference) ++Speed control (analog reference)
10 Speed control (analog reference) ++Zero clamp control
11 Position control {pulse train reference) ++Position control (inhibit)

® Outputs signal selection (CN-2D) setting values
Selects which function of signal sent to output signal of 1CN.

1st decimal digit to select function of CN-25, 26 (/COIN//V-CMP)
2nd decimal digit to select function of CN-27, 28 (/TGON)
3rd decimal digit to select function of CN-29, 30 (/S-RDY)
Setting value Function

0 /COIN//V-CMP (only assigned to 1CN-25, 26)

1 TGON

2 /S-RDY

3 fCLT

4 /BK

5 OL warning

6 OL alarm




® Factory settings

Group SERVOPACK Applicable motor Cn-2A
models type
2BA SGDB-2BAD SGMB-2BAA 211
SGMB-2BAB 215
37A SGDB-3ZAD SGMB-3ZA[JA 213
SGMB-3ZAB 214
3GA SGDB-3GAD SGMB-3GACIA 216
SGMB-3GAB 217
2BD SGDB-2BDD SGMB-2BALID 218
SGMB-2BACIE 219
3zD SGDB-3ZDD SGMB-3ZA[D 220
SGMB-3ZAIE 226
3GD SGDB-3GDD SGMB-3GAOD 227
SGMB-3GAE 228
4ED SGDB-4EPBD SGMB-4EAID 229
SGMB-4EACIE 230
5ED SGDB-5EDD SGMB-5EACD 231
SGMB-5EACIE 232




List of Alarm Displays

SGDB SERVOPACK allows up to 10 last alarms to be displayed at a digital operator. This func-
tion is called a trace-back function,

] g
_t V]
| —

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:
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:
Section 6.2.1 Troubleshooting Problems with Alarm Display



List of Alarm Displays

L

Alarm Display

Alarm Alarm Output Alarm Name Meaning Remarks
Display 4 Code Output | ALM
on Digital o
ut-
Operator | ALO1 | ALO2 | ALO3 put
A0 OFF OFF OFF OFF Absolute data er- | Absolute data fails to be received, | For absolute encoder
ror or received absolute data is abnor- | only
mal.
A02 OFF OFF OFF OFF Parameter break- | Checksum results of parameters are
down abnormal.
A.04 OFF OFF OFF OFF Parameter setting | The parameter setting is outside the
error allowable setting range.
Al0 ON OFF OFF OFF Overcurrent An overcurrent flowed through the
power transistor.
A30 ON ON OFF OFF Detection of re- | Regenerative circuit is faulty
generative error
A31 ON ON OFF OFF Position error Position error puise has exceeded
pulse overflow the value set in parameter Cn-1E
{overflow),
A 40 OFF OFF ON OFF Main circuit volt- | Main circuit voltage is abnormal
age error detec-
tion
A5] ON OFF ON OFF Overspeed Rotation speed of the motor has ex- | Detection level =
ceeded detection level Maximum rotation
speed x 1.1 or x1.2
AT ON ON ON OFF Overloaded The motor was running for several
(high load) seconds to several tens of seconds
under a torque largely exceeding
ratings.
A2 ON ON ON OFF Overloaded (low | The motor was running continuous-
load) ly under a torque largely exceeding
ratings
A80 OFF OFF OFF OFF Encoder error The number of pulses per encoder
revolution is abnormal,
A8l OFF OFF OFF OFF Abhsolute encoder | All three power supplies for the ab- | For 12 bit absolute
backup error solute encoder (+5 V, battery and encoder only
internal capacitor) have failed.
A2 OFF OFF OFF OFF Absolute encoder | The checksum results of absolute | For 12 bit absolute
checksum error | encoder memory is abnormal. encoder only
A83 OFF OFF OFF OFF Absolute encoder | Battery voltage for the absolute en- | For 12 bit absolute
battery error coder is abnormal, encoder only
AB4 OFF OFF OFF OFF Absolute encoder | Received absolute data is abnormal. | For 12 bit absolute
data error encoder only
A85 OFF OFF OFF OFF Absolute encoder | The motor was running at a speed | For 12 bit absolute
overspeed exceeding 400 r/min when the ab- | encoder only
solute encoder was turned ON,
¢ Checksum

An automatic check function for a set of data such as parameters. It stores the sum of parameter data, recalculates
the sum at specific timing, and then checks whether the stored value matches the recalculated value. This function
is a simple method of checking whether a set of data is correct.




Alarm Dis- Alarm Output Alarm Name Meaning Remarks
play on
Digital Op- Alarm Code Qutput glaltw
erator ALO1 | ALO2 | ALO3 put
AAl ON ON ON OFF Heat sink over- Heat sink of SERVOPACK was
heated overheated
Abl OFF OFF OFF OFF Reference input | SERVOPACK CPU failed to detect
read error reference input.
ACl ON OFF ON OFF Servo overrun The servomotor (encoder) ran out
detected of control.
AC2 ON OFF ON OFF Encoder output | Phases A, B and C output by the
phase error encoder are abnormal.
AC3 ON OFF ON OFF Encoder Wiring in encoder phase A or B is
phase-A, -B dis- | disconnected.
connection
AC4 ON OFF ON OFF Encoder phase-C | Wiring in encoder phases C is dis-
disconnection connected.
A Fl1 OFF ON OFF OFF Power lines open | One phase is not connected in the
phase main power supply
AF3 OFF ON OFF OFF Power loss error | A power interruption exceeding Only when bit 5 of
one cycle occurred in AC power Cn-01 set to 1
supply.
AF4 OFF ON OFF OFF Muain circuit con- | Main circuit contactor is defective.
tactor error
CPF00 Undefined Digital operator | Digital operator fails to communi- | These alarms are not
transmission er- | cate with SERVOPACK even five | stored in alarm trace-
ror 1 seconds after power is turned ON. | back memory.
CPF01 Undefined Digital operator | Transmission error has occurred
transmission er- | five consecutive times.
ror 2
A99 OFF | OFF ' OFF l ON Not an error Normal operation status

OFF: Output transistor is OFF

ON: Output transistor is ON



Number

12-bit absolute encoders, 3 - 90

ICN connector
dimensional drawings, 5 - 37
specifications, S - 37

24 V 1/O Power Supply, 3 - 26

A

absolute data
contents, 3 - 94
exchange sequence, 3 - 94
transmitting sequence, 3 - 95

absolute data error, 6 - 5

absolute encoder, setup, 3 - 92
absolute encoder back-up error, 6 - 14
absolute encoder battery error, 6 - 16
absolute encoder data error, 6 - 17
absolute encoder error, 3 - 71, 6- 13
absolute encoder overspeed, 6 - 18
absolute encoder sum-check error, 6 - 15
absolute value detection system, 3 - 89
AC servos, 1 -1

alarm code output, 3 - 69, 3-71

alarm display,3- 71, 3-97
list, E-2
troubleshooting, 6 - 5

alarm history, 4 - 33

alarm output signals, wiring, 3 - 69
alarm traceback data, clearing, 4 - 33
alarm traceback mode, 4 - 17

alarms, servo, reset,4-4

alignment, 2 - 8
radial load, 2 - 10
thrust load, 2 - 10

analog monitor, 3 - 42
angular acceleration, rating, 5 - 11
anticorrosive paint, 2 - 7

autotuning, 3 - 60, 4-25

adjustment of position-control Servopacks, A - 8
adjustment of speed-control Servopacks, A - 4

Digital Operators, 4 - 22

INDEX

precautions, 4 - 22

ball screw, 1 -6, 3-29
ball screw pitch, 3 - 28

battery, 3 - 92

absolute encoder, 5 - 48

battery (+)/(-), 3 - 24

minimum voltage, 6 - 4

replacement, absolute encoder, 6 - 4

beli, 3 - 29

bias setting, 5 - 20

bit data, 4 - 6

bits, turning ON and OFF, 4 - 12

brake interiock output, 2 - 34

brake power supply, 2 - 15

dimensional drawings, 5 - 49
internal circuit, 5 - 49
specifications, 5 - 49

C

cables, 2- 16, 3-82

encoders
dimensional drawings, 5 - 43
specifications, 5 - 43
for connecting PC and Servopack, 5 - 66
forPG, 2 - 16
specifications, 5 - 35
tension, 3 - 82

choke coil, 3 - 23

circuit time constant, 5 - 20
ciamped status, 3 - 40, 3 - 51
class 3 ground, 3 - 82

coasting, 3 - 50

comparators, 1 - 9

connections

contact input signal terminals, 3 - 26
contact output signal terminals, 3 - 27

connector kit, 2 - 17

connector terminal block conversion unit, 5 - 39

connectors
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ICN, testrun, 2 - 29
2CN, reverse rotation mode, 3 - 6

INDEX



INDEX

M

absolute encoder, 3 - 101
Digital Operator, 3 - 102
incremental encoder, 3 - 100
terminal layouts, 3 - 99

Servopack, 3- 99
constant setting, 3 - 4
contact [/0, 3 - 26
contact input signals, 3 - 26
contact output signals, 3 - 27
control block diagram, 3 - 32
control mode, 5- 19
control panel, conditions, 2 - 13
contro] power input terminals, 2 - 17, 2- 20
control signal, 5 - 20

controlled systems
components, | - 6
meaning, 1 -5

coupling, 1 -6, 2-8
current, rating, 5 - 11
current detection offset, manual adjustment mode, 4 - 35

current loop, 3 - 32

D

de-energization operation, 3 - 52
deceleration stop mode, 3 - 8

decoupling capacitor, 3 - 23

denominator, electronic gear ratio, 3 - 30

detectors
encoders, | - 8
meaning, 1 - 5

main circuit, 2 - 22

Digital Operator transmission error, 3 - 71
Digital Operator transmission error 1, 6 - 26
Digitat Operator transmission error 2, 6 - 27

Digital Operators, 1 - 14, 2-15
alarm traceback mode, 4 - 17
autotuning, 4 - 22
connection, 4 - 2
dimensional drawings, 5 - 33
mode selection, 4 - 5
monitor mode, 4 - 14
parameter setting mode, 4 - 9
status display mode, 4 - 6

motor operation, 4 - 20

selection, 5 - 10

servo alarm reset, 4 - 4

simple motor check, 4 - 19
test run, 2 - 30

dimensional diagrams, noise filter, 5 - 51

dimensional drawings, 5 - 25
1CN connector, 5 - 37
brake power supply, 5 - 49
cables, encoders, 5 - 43
Digital Operators, 5 - 33
Encoder Signal Converter Unit, 5 - 64
regenerative resistor unit, 5 - 53
Servomotors, 5 - 25-5 - 59
Servopacks, 5 - 30
variable resistors, 5 - 64

disc table, 3 - 29

disconnection, PG signal line, 3 - 71
dividing, 3 - 22

dividing ratio setting, 3 - 96

drive systems, 1 - 6

dynamic brake, 3 - 50
stop mode, 3 - 8

Dynamic Brake Unit, 5 - 57

E

electronic gear function, 3 - 28
setting, 3 - 28

electronic gear ratio, 3 - 28
for different load mechanisms, 3 - 31
load travel distance per revolution of load shaft in reference
units, 3 - 29
machine specifications, 3 - 28
number of encoder pulses for the SGM Servomotor, 3 - 28
reference unit, 3 - 29

encoder output, 3 - 22
signals, divided, 3 - 22

Encoder Qutput Phase-A, 3 - 23

Encoder Output Phase-B, 3 - 23

Encoder Output Phase-C, 3 - 23

Encoder Qutput Phase-S, 3 - 24

encoder phase detection error, 6 - 21
encoder phase-A, -B disconnection, 6 - 22
encoder phase-C disconnection, 6 - 23

encoder pulses, 3 - 28
number per revolution, 3 - 46

Encoder Signal Converter Unit
dimensional drawings, 5 - 64
specifications, § - 64

encoders
absolute, 1 -8, 3-89
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battery, 5 - 48
battery replacement, 6 - 4
home position error detection, 3 - 97
cables
dimensional drawings, 5 - 43
specifications, 5 - 43
incremental, 1 - 8
power voltage adjustment, 3 - 48
specification, 3 - 25

error counter, 3 - 40
clearing, 3 - 21

error pulse monitor level, 3 - 42
external torque limit, 3 - 11

external torque limit input, 3 - 12
forward, 3 - 12
reverse, 3 - 12

F

feed-forward control, 3 - 62
feed-forward compensation, 5 - 20
feed-forward gain, 3 - 32

feedback, 5- 19

feedback control, meaning, 1 -3
flowchart, servomotor selection, 5 - 5
forward overtravel, 3 - 6

frequency characteristics, 5 - 20
frequency dividing ratio, 5 - 21

fuse, 3 - 83

G

gain
adjustment, 3 - 57, 3-60
AC Servopack, A -2
setting references, load inertia ratio, A - 12

gear ratio, 3 - 29

gears, 1 -6

ground terminal, 2 - 17, 2-20
ground wire, 3 - 82
ground-fault interrupter, 2 - 3

grounding, 2 - 3
wiring, 3 - 84

H

heatsink overheat, 3 - 71
high level, 3 - 21

high-speed switching elements, 3 - 83
holding brake, 3 - 52

home position error detection, 3 - 98

host controllers, 1 - 5,

1-10, 2-15, 2-23

hot start, 5 - 22

humidity, ambient/storage, 5 - 19

1/0 signal terminals

connections, 2 - 23
list, C-2

I/0 signals, 3 -4, 5-21
impact resistance, 5 - 17
INHIBIT function

See also reference pulse inhibit function

initial incremental pulse, 3 - 94

input impedance, § - 20

input power supply, 5- 19

input pulse form, 5 - 20

input pulse frequency, 5 - 20

input pulse multiply function, 3 - 20

input signal terminals

alarm reset, 3 - 72

battery, 3 - 24

error counter clear iaput, 3 - 21

forward external torque limit input, 3 - 12
forward rotation prohibited, 3 - 6

1/0 power supply, 3 - 26
proportional/integral control, 3 - 16
reference pulse input, 3 - 18

reference sign input, 3 - 13

reverse external torque limit input, 3 - 12
reverse rotation prohibited, 3 - 6

SEN signal input, 3 - 24

servo ON, 3-72

INDEX

signal ground for speed reference input, 3- 13, 3-35

signal ground for torque reference input, 3 - 35
speed reference input, 3 - 13, 3-35

torgue reference input, 3 - 35

zero-clamp speed control, 3 - 51

input signals, 2 - 36, 5-20

inspection, 6 - 2, 6-3

Servomotors, 6 - 2
Servopacks, 6 - 3

installation, 2 - 5
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Servomotors, 2 - 7
alignment, 2 - 8

Servopacks, 2 - 12

side by side, 2 - 13

instantaneous maximum current, 5 - 11
instantaneous maximum speed, 5 - 11
instantaneous peak torque, 5 - 11

internal torque limit, 3 - 9

J

jog speed, 3 - 45

L

limit switch, 3 - 6
overtravel limit function, 3 - 6

line driver output, 3 - 41
lithium battery, 3-92, 6-4
load configuration, 3 - 29

load inertia, 5 - 23
gain settings, A - 12

load mechanisms, 3 - 31

load shaft, 3 - 29
rotating speed, 3 - 30

loads
allowable radial load, 5 - 16
allowable thrust load, 5 - 16

location, 5 - 19

machine data table, 5 - 7

machine rigidity, 4 - 25
selection, 4 - 22

magnetic contactor, 2 - 15
main power input terminals, 2 - 17, 2-20
main power voltage error, 3 - 71

maintenance, 6- 2, 6-3
Servomotors, 6 - 2
Servopacks, 6 - 3

MCCB,2-15, 3-83, 5-50
mechanical characteristics, 5 - 16
mechanical tolerance, 5 - 16

memory swiiches
See also parameters

mode selection, Digital Operators, 4 - 5

mode switch, 3 - 63
detection points
crror pulse, 3 - 66
motor acceleration, 3 - 66
speed reference, 3 - 65
torque reference, 3 - 64

molded-case circuit breaker
See also MCCB

moment of inertia, 5 - 11
monitor mode, 4 - 14
monitor number, 4 - 14

motor
checking, Digital Operators, 4 - 19
operation, Digital Operators, 4 - 20

motor connection terminal, 2 - 17, 2-20
motor rotation, direction, 3-5, 5-16
motor shaft, 3 - 29

movable table, I - 6

multiconductor shielded twisted-pair cable, 3 - 82

N

N-OT input signai, 3 . 7
no load, testrun,2-27
noise control, 2 - 3
filter, 2- 15, 3-82
dimensional diagrams, 5 - 51
installation, 3 - 85
specifications, 5 - 51
wiring, 3 - 83

numerator, electronic gear ratio, 3 - 30

0

offset,3-49, 3-358
adjustment range, 4 - 31
setting units, 4 - 31

one-line grounding, 3 - 84

output, rating, 5- 11

output form, 5 - 21

output phase, form, 3 - 24
absolute encoder, 3 - 24
incremental encoder, 3 - 24

output signal terminais
alarm code output, 3 - 70
brake interlock output, 3 - 53
encoder output, 3 - 23, 3-24
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L T o e T
frame ground, 3 - 24 forward external torque limit, 3 - 11
output signal ground common, 3 - 27 forward external torque limit input, 3 - 12
overtoad alarm, 3 - 79 forward rotation torque limit, 3 - 9
overload warning, 3 - 79 jog speed, 3 - 45
positioning compiete output, 3 - 73 list, D - 2
running output, 3 - 77 memory switch, 3-4, 3-44
servo alarm output, 3 - 69 memory switches, 4 - 9
servo ready, 3 - 80 mode switch ON/OFF, 3 - 67
signal ground, 3 - 24 mode switch selection, 3 - 67
signal ground for alarm code output, 3 - 70 motor selection, 3 - 47
signal ground for servo alarm output, 3 - 69 N-OT input signal, 3 -7
speed coincidence output, 3 - 75 number of encoder pulses, 3 - 46, 3-91
speed monitor, 3 - 42 operation ai recovery from power loss, 3 - 81
torque limit output, 3 - 10 operation when motor stops after overtravel, 3 - 7
torque monitor, 3 - 42 operation when motor stops after servo OFF, 3 - 8

output signal selection, 3- 10, 3-53, 3-74, 3-79, 3-8l

overcurrent, 3 - 71, 6-7 overflow, 3 - 61

overhanging load PI/P changeover, 3 - 62
precautions, 2 - 3 position loop gain, 3 - 61
Servomotors, 5 - 24 positioning complete range, 3- 74, 3-75, 3.77
P-OT input signal, 3 - 7
overload

reference pulse form selection, 3 - 18

reference pulse inhibit function, 3 - 40

reference pulse input filter selection function, 3 - 41
reverse external torque limit, 3 - 11

overload detection level, 5 - 22 reverse external torque limit input, 3 - 12

reverse rotation mode, 3 - 5

reverse rotation torque limit, 3 - 9

alarm, 3 - 79
characteristics, Servopacks, 5 - 22
warning, 3 - 79

overload protective function, 5 - 22

overrun, 3-71, 6-20 rotation direction selection, 3 - 5
overshoot, 3 - 37, 3-63 SEN input signal, 3 - 90
servo ON input signal, 3 - 73
overspeed, 3 - 71 soft start time, 3 - 56
overtravel, 3 - 6 speed coincidence signal output width, 3 - 76

speed limit for torque control 1, 3 - 37
speed loop gain, 3 - 60

speed loop integration time constant, 3 - 60
speed reference gain, 3 - 16, 3 -37
stopping motor at servo OFF, 3-8, 3-50

overtravel limit function, 3 - 6
limit switch, 3 - 6

P stopping the motor at overtravel, 3 - 7
time delay from brake signal output to servo OFF, 3 - 54
P control, 3 - 62, 3-63 torque control, 3 - 32

torque feed-forward function selection, 3 - 38
torque limit output, 3 - 10

parameter setting error, 6 - 7 torque reference filter selection, 3 - 59

torque reference filter time constant, 3 - 58
torque reference gain, 3 - 37, 3-38, 3-39

P-OT input signai, 3 - 7

parameter setting mode, 4 - 9

parameters, 3-4, 3-5, 3-7, 3-44, 4-9 torque restriction by analog voltage reference, 3 - 39
bias, 3 - 63 zero-clamp speed control, 3 - 51
brake signal output timing during motor operation, 3 - 55 - zero-speed level, 3 - 78
brake signal speed level cutput during motor operation, 3 - 55 zero-clamp level, 3 - 52

control mode selection, 3 - 12, 3-15

ters breakdown, 6 - 6
dividing ratio setting, 3 - 25, 3-96 parameters breakdown

dividing ratio settings, 3 - 23 peripheral devices
electronic gear ratio, 3 - 30 specifications, 5 - 35
emergency stop torque, 3 - 8 wiring, 2 - 14

encoder power voltage adjustment, 3 - 48 personal computer, 2 - 15

encoder type selection, 3 - 25, 3-46, 3-91
error counter clear signal selection, 3 - 22
feed-forward gain, 3 - 62 Pl control, 3 - 62, 3-63

photocoupler output, 3 - 73
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position control, 1 - 13, 3-23 R

positior control loop, 1 - 12, 3-358
radial load, 2 - 10
position error pulse overflow, 3 - 71 .
ratings
position feedback, 1 - 12 200-VAC SGM Servomotors, 5 - 11
SGDM Servopacks, 5 - 19

reference input read error, 3-71, 6-19

position loop, 3 - 51

position output, 5 - 21
reference offset, 4 - 28

PO_Sill'Oﬂ references, 1 -12, 1-13 automatic adjustment, 3 - 49, 3-58, 4-28
mput:?, 3- 1?‘ manual adjustment, 3 - 49, 3- 58
line driver output, 3 - 17 reference pulse, 5 - 20
open collector output, 3 - 18 form, 3 - 19
positioning complete, 5 - 21 input

N ool . allowable voltage level, 3 - 21
positioning complete signal, 3 - 7 timing, 3 - 21
positioning time, 3 - 37

o reference pulse inhibit function, 3 - 40
minimizing, 3 - 60

reference pulse input filter selection function, 3 - 41

power amplifiers, 1 - 9 reference pulses, 3 - 41, 3-57

power line open phase, 3 - 71 reference voltage, 4 - 28

power loss, 2 - 13, 3-8l regenerative error, 3 - 71

power loss alarm, 3 - 71 regeneralive resistor unit, 3 - 88, 5-53
dimensional drawings, 5 - 53
power loss error, 6 - 25 specifications, 5 - 53

power ON sequence, 2 - 17 regenerative unit

connection, 3 - 88
models, 3 - 88

residual voltage, precautions, 2 - 2

power rate, rating, 5 - 11
power rating, 1 - 7

Power Ready, 47, 4-8, 4-9 reverse overtravel, 3 - 6
power supply voltage, 2 - 2 reverse rotation mode, 3 - 5
precautions, 2 - 2 2CN connector, 3 - 6
parameter, 3 - §

pressure control, 3 - 32 rising edge, 3 - 22

primary lag characteristics, 3 - 57 rotation, 3 - 7

primary lag filter, 3 - 32 forward, prohibiting, 3 - 7
PROGIC-S. 1 - 10 reverse, prohibiting, 3 -7
T running output signal, 3 - 77

pregrammable controller, 3 - 14

proportional control, 1 - 9, 3 - 62 s
proportional/integral control, 1 -9, 3-62

signal, 3 - 16 SEN signal, 3 - 90
protection, 5 - 21 sequence input, 5 - 21

protective sequence, 3 - 69 sequence output, 5 - 21

pulley, 3 - 29 servo, 1 -2

servo amplifiers, 1 - 9

pulse density, 3 - 22 meaning, 1 - 5

pulse dividing ratio, 3 - 25 servo drive, meaning, 1 - 4
pulse generator, 1 - 8 servo locked status, 3 - 40, 3 - 51
pulse train, 1 - 13 servo mechanisms
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illustration, 1 - 5
meaning, 1 - 2

servo OFF, 3 - 8
servo ON input signal, 3 - 72
servomotor, selection flowchart, 5 - 5

Servomotors, 6 - 2
200-VAC SGM ratings, 5 - 11
200-VAC SGM specifications, 5 - 11

200-VAC SGM torque-motor speed characteristics, 5 - 13

AC,1-7
induction, 1 -7
synchronous, 1 -7
components, 1 -7
DC,1-7
dimensional drawings, 5 - 25-5- 59
inspection, 6 - 2
installation, 2 - 7
maintenance, 6 - 2
meaning, 1 -4, 1-5
overhanging load, 5 - 24
selection, 5 - 3
machine data table, 5-7
setting the type, 3 - 47
test run, 2 - 29

Servopacks, 6 - 3
AC, gain adjustment, A - 2
dimensional drawings, 5 - 30
inspection, 6 - 3
installation, 2 - 12

instrument connection examples, 6 - 30

internal connection diagram, 6 - 30
maintenance, 6 - 3
meaning, 1 -4
overload characteristics, 5 - 22
position control

agtotuning, A - 8

manual adjustment, A - 9
ratings, 5 - 19
selection, 5 -9

according to the motor, 5 - 10

specifications, 5 - 19
speed-control

autotuning, A - 4

manual adjustment, A - 5
test run, 2 - 31

Servos
alarm output, 3 - 69
alarm reset, 4 - 4
control systems, meaning, | - 4
gain adjustment, 3 - 57, 3-60
meaning, 1 -4

setting mode, 4 - 5

setting time, 3 - 63

shaft opening, 2 - 8

shock, resistance, 5- 19

shorting, signal lines, 2 - 30

side by side, instailation method, 2 - 13
smoothing capacitor, 3 - 23

smoothing function, 3 - 57

INDEX

position reference acceleration/deceleration time constant, 3 -

57
soft start function, 3 - 56
software, version check, 4 - 35

specifications

1CN connector, 5 - 37
200-VAC SGM Servomotors, 5 - 11
brake power supply, 5 - 49
cables, 5 - 35

encoders, 5 - 43
home position pulse, 3 - 96
incremental pulse, 3 - 96
noise filter, 5 - 51
peripheral devices, 5 - 35
regenerative resistor unit, 5 - 53
serial data, 3 - 95

Servopack/Servomotor combination, 5 - 18

SGDM Servopacks, 5 - 19
speed, rating, 5 -11
speed bias, 3 - 63
speed coincidence output signal, 3 - 75

speed control, 1 - 12, 3-15
position/torque control, 3 - 15
zero-clamp, 3 - 15

speed control loop, 1 - 12
speed control mode, 3 - 64
speed control range, 5 - 20
speed loop, 3 - 32

speed reference offset, manual adjustment mode, 4 - 30

speed references, 1 - 12, 3-13
gain, 3 - 16
inputs, 3- 13

speed regulation, 5 - 20

standard setting, 3 - 5

starting time, 5 - 23

status display mode, 4 - 6

stop mode, setting, 3 - 49

stop torque, 3 - 8

stopping time, 5 - 23

storage temperature, servomotor, 2 - 7

strcture, 5 - 19
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surge suppressor, 3 - 52

T

temperature, ambient/storage, 5 - 19
tension control, 3 - 32
termination resistor, 3 - 23

testrun, 2 - 27, 2-33
minimum paramelers, 2 - 36
motor alone, 2 - 29
motor connected to the machine, 2 - 33
position control from the host controller, 2 - 35
servomotor with brake, 2 - 34

thermal refays, 5 - 63

thrust load, 2 - 10

timing belt, 1 - 6

torque, rating, 5- 11
torque control, 3-9, 3-32

torque feed-forward
function, 3 - 37
reference, 3 - 37

torque limit
input signals, 3 - 12
output signal, 3 - 10
value, 3 - 39

torque reference, 1 - 13
torque reference filter time constant, 3 - 58

torque restriction function, 3 - 11
by analog voltage reference, 3 - 39
torgue limit value, 3 - 11

torque-motor speed characteristics, 5 - 13
trapezoidal screw thread, 1 - 6

troubleshooting

alarm display, 6 - 5
without alarm display, 6 - 28

motor, 3 - 72

twisted-pair cables, 3 - 82

U

undershoot, 3 - 37, 3-63

vV

variable resistor, dimensional drawings, 5 - 64
vibration acceleration, 5 - 17

vibration class, 5- 17

vibration resistance, 5- 17, 5-19

voltage regulation, 5 - 20

voltage resistance test, 2 - 3

W

wiring,2- 14, 2-17, 3-6, 3-82
grounding, 3 - 84
main circuit, 2 - 17
more than one servo drive, 3 - 87
noise control, 3 - 83
peripheral devices, 2 - 14
precautions, 2-2, 3-82
shorting, 2CN connector, 3 - 6

Z

zero-clamp, 3 - 15, 3-51
conditions, 3 - 52
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