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Safety Information
R ]

‘ Safety Information

The following conventions are used to indicate precautions 1n this manual. Failure to heed precau-
tions provided 1n this manual can result in senous or possibly even fatal injury or damage to the prod-
ucts or to related equipment and systems.

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

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

©Yaskawa, 2000

All nights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form,

or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permussion 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 1n the preparation of this manual. Nevertheless, Yaskawa as-

sumes no responsibility for errors or omissions. Neither 1s any liability assumed for damages resulting from the use of the
information contained in this publication.
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Visual Aids

«4EXAMPLEp

(mFo >

| IMPORTANT |

JUSP-OP02A-1

JUSP-OP03A

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 1n a “TERMS” section at the bottom of the page The
following kinds of technical terms are explamned Technical terms that need to be explained to users who are not very

familiar with servo systems or electrontc devices and technical terms spectfic to T-Series Servos that need to be ex-
planed 1n 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-OP03A).
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Overview

. Overview

l Manual Contents
This manual provides Z-Series users with information on the following:
® An overview of servo systems for first-tume 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.
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Using This Manual

Il Basic Terms
Unless otherwise specified, the following defimtions are used:
Servomotor:  X-Series SGMB servomotor

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

Servodrive: A servomotor and an amplifier SGDB SERVOPACK)

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

Xnu



Safety Precautions

. Safety Precautions

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

B 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.

# Installation

A Caution

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

‘ : Failure to observe this caution may lead to electric shock or fire.
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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 1n electnic 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 1s defective or power to the fan 1s disconnected, heat from

the motor may result 1n burns or fire.

¢ Method 1:
Wire the output from the thermal protector to the host controller and tum OFF the servo when the

thermal protector operates.

Maun circurt contactors Thermal protector
Main circuit __E_ SGDB 4 5
power 2o
power 2 o1 sERvoPack AM) %
Tt oo
4 servo OFF
Host controller <
* Method 2:

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

Main circutt contactors Themnal protector
Mamn cireut e ——— SGDB — r
power ————0 0—————— SERVOPACK —\ M \

supply ——C O]

=i

To main circurt
contactors

Host controller or operating
circurt of main circuit contactors

a

/A Caution

® Do not connect three-phase power supply to output terminals@ @and @
Failure to observe this caution may result 1n personal njury or fire.

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

Failure to observe this caution may result in a fire.
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Safety Precautions
_

il Operation

A WARNING

® Never touch any rotating motor parts during operation.
Failure to observe this warning may result 1n personal njury.

/A Caution

® To avoid inadvertent accidents, run the servomotor only in test run (without load).
Failure to observe this caution may result 1n personal injury.

o Before starting operation with a load connected, set up parameters suitable for the machine.
Starting operation without setting up parameters may result 1n overrun failure.

® Before starting operation with a load connected, make sure emergency-stop procedures are in
place.

Failure to observe this caution may result in personal inury.

® During operation, do not touch the heat sink.
Failure to observe this caution may result 1n burns.

M Maintenance and Inspection

A WARNING

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

Failure to observe this warning may result 1n electric shock.

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

Failure to observe this warning may result 1n electric shock.

® After tuning 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.

/\ Caution

¢ Do not disassemble the servomotor.
Failure to observe this caution may result 1n electric shock or personal injury.
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/A Caution

® Never change wiring while power i1s ON.

Failure to observe this caution may result 1n electric shock or personal 1njury.
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Safety Precautions

I IR

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

* Toordera 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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V

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 ..................ccuvnne.. 1-2
1.1.2 Technical Terms .. .......coviiivnennnnnnnn.. 1-4
1.2 Configuration of Servo System .......... 1-5
1.3 Features of *-Series Servos ............ 1-11
131 0utline........cooviiiiiiiiiii e 1-11



FOR FIRST-TIME USERS OF AC SERVOS

*—_—

1.1 1 Servo Mechanisms

1.1 Basic Understanding of AC Servos .

This section describes the basic configuration of a servo mechanism and techmical terms relating
to servos and also explains the features of T-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 1s like a servant who does tasks farthfully and quickly according
to his master’s instructions. In fact, “servo” originally derives from the word “servant.”

% 4 Servo mechanism

According to Japanese Industrial Standard (JIS) terminology, a “servo mechamism” 1s defined as a mechanism that
uses the position, direction, or onentation of an object as a process vanable to control a system to follow any changes ‘
1n a target value (set point)

More simply, a servo mechanism 15 a control mechanism that monitors physical quantities such as specified posi-

tions Feedback control 1s normally performed by a servo mechamism (Source JIS BO181)

1-2



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  + Servo Servo Controlled Machine position
amplifier > motor machine
input _ (load) output
Feedback part
Detector

This servo system 1s an automatic control system that detects the machine position (output
data), feeds back the data to the mnput 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
mput data.

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

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

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

m ¢ Feedback control

A control method 1n which process vanables are returned to the input side to form a closed loop It 1s also called
closed-loop control

1f a negative signal 1s returned to the mput side, 1t 1s called negative feedback control Normally, negative feedback
control 1s used to stabihze the system If feedback 1s not returned, the control method 1s called open-loop control
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1.1.2 Technical Terms

The main technical terms used 1n this manual are as follows:

® Servo mechanism
® Servo

Normally, servo 1s synonymous with servo mechanism. However, because “mechanism”
is omitted, the meaning becomes somewhat ambiguous. Servo may refer to the entire servo
mechanism but may also refer to an integral part of a servo mechanism such as a 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 1s almost synonymous with servo mechamsm but places the focus
on system control. In this manual, the term “servo system” is also used as a synonym of
servo control system.

Related Terms - Meaning

Servomotor General servomotors or Yaskawa SGMB servomotors. In some cases, a
position detector (encoder) 1s included 1n 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 mechamsm

( Host controller \

Amplifier
(SERVOPACK) Servomotor
—— . > gyosr;gr?:led
N Operat

—_ Servo dnve ——‘

Servo system
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. 1.2 Configuration of Servo System

The following diagram illustrates a servo system in detail:

Host controller
(5)
Position or
speed
reference
Servo amplifier
Comparator (4)
(Output)
Motor ~ <,——— > Position
dnive
(Input) arcurt OO0 > Speed
(1 ) Movable table
Position or (
speed
feedback
Controlled Ball screw
system
Detector servomotor Dnve system

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

(2) Servomotor: A main actuator that moves a controlled system. Two types are avail-
. able: AC servomotor and DC servomotor.
(3) Detector: A position or speed detector. Normally, an encoder mounted on a 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 amphifier, which operates the servo-
motor.

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

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

1. Controlled system

In the previous figure, the controlled system 1s a movable table for which the position or
speed 1s controlled. The movable table is driven by a ball screw and 1s connected to the
servomotor 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
rat10) 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
Rolling-contact

When the power transmission ratio 1s

1 : 1, a coupling 1s useful because it Couslin E,QUC';’ eo 55 0]
has no play. Q"9 Ball screw [~~~} Rolling-contact
— /74 n bearin
This drive system 1s widely used for |E|i-lllli\\\\\\\\\\‘
machining tools. = 777 i
Housing 060 oo 500
¢) Timing Belt + Trapezoidal Screw Thread .
A timing belt is a coupling device that  —
allows the power transmission ratio to
be set freely and that has no play. | m’
A trapezoidal screw thread does not Trapezodal
provide excellent positioning accura- I S sr‘\:rev:i
cy, so can be treated as a minor cou- threa
pling device.
Servomotor Timing belt .

To develop an excellent servo system, 1t 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.

m € Dnve system

Also called a drnive mechamism

A dnive system connects an actuator (such as a servomotor) to a controlled system and serves as a mechanical control
component that transmuts torque to the controlled system, onentates the controlled system, and converts motion from
rotation to linear motion and vice versa
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2. Servomotor

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

DC servomotors are driven by direct current (DC). They have a long history. Up until
the 1980s, the term “servomotor” used to imply a DC servomotor.

From 1984, AC servomotors were emerging as a result of rapid progress 1n micropro-
cessor technology. Driven by alternating current (AC), AC servomotors are now wide-
ly used because of the following advantages:

¢ Easy maintenance: No brush

e High speed: No limitation 1n 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 mduction type. The
synchronous type is more commonly 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 mechanmism
for position control.

The following figure illustrates the structure of a synchronous type servomotor:

Light-receiving

Rotary disc element  Armature Housing Front cap
wire,
Light-emitting / /Stator core
element Ball bearing
- - _B._
Shaft
Rotor core
Position detector Magnet
(encoder) Lead wire

Yaskawa SGM[] servomotors are of the s§nchronous type.

¢) Performance of Servomotor

A servomotor must have “instantaneous power” so that it can start as soon as a start
reference 1s received.

The term “power rating (kW/s)” 1s used to represent instantaneous power.

It refers to the electric power (kW) that a servomotor generates per second.

The greater the power rating, the more powerful the servomotor.
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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 1s 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 1llustrates the operation principle of a pulse generator:

PhassA |l | B B - PhaseApulse tran .
o PhaseB || ll W M -~ Phase B pulse tran
Q0 Phasez [}
N 2
S Z
g § . ES Shit
"——;% Cegtle;'(’f gg Fixed slit
Z %, revolution S
O .,
Y, IS\ Light-emittin, —»>
oy s 9 91 )
TS Rotary__lement _L/Z -\l
’ —> Light-receiving
) disc element ‘
Rotary sht
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, 1t is possible to create a system that does not require zero point return opera-

tion at the beginning of each operation. .

Difference between an absolute and incremental encoder:
An absolute encoder will keep track of the motor shaft position even if system power
is lost and some motion occurs during that period of time. The incremental encoder 1s

incapable of the above.
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4. Servo amplifier
A servo amplifier is required to operate an AC servomotor.

The following figure illustrates the configuration of a servo amplfier:

Servo amplifier

Comparator

Reference
input

Feedback Servomotor

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 nput (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.

‘Em @ Proportional/integral (PI) control

PI control provides more accurate position or speed control than proportional control, which 1s more commonly
used
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5. Host Controller .

A host controller 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 1s a typical host controller.

¥ N
m ¢ PROGIC-8

-A programmable machine controller If combined with a servo amphfier for
speed control (maximum eight axis control), the PROGIC-8 can provide
position control
The PROGIC-8 also provides programmable controller functions
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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% 22t0 37 kW

2000 r/min 250% (6 models)

400 V 22t0 55 kW SoMB tor

(10 models)

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

e Speed control (analog reference)
Accepts an analog voltage speed reference.

o Position control (pulse reference)
Accepts a pulse train position reference SGDB SERVOPACK

¢ Torque control (analog reference)
Accepts an analog voltage torque reference



FOR FIRST-TIME USERS OF AC SERVOS
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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
feedback|

Host controller

Position control loop

Position refeﬁr\r\j\r\l

1

Speed SERVOPACK
reference (speed control mode)
Power .
(Analog amplifier
voltage)
L

Position -» Speed (current)
Ll_l Convert leedback
) | JUUUL Pulsetran |

Position feedback _— .

As shown 1n the above figure, a position control loop 1s 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



13 Features of =-Series Servos

B Using the SERVOPACK for Torque Control

Host controller

» Position
monitoring

Position
information  Torque

reference

/%

ar|nnunfr

NG + Servomotor
(Analog L~ .
voltage) Torque [

gcurrent)

SERVOPACK
(torque control mode)

eedback :
L _JUUUL Puisetran |
Position feedback Encoder

The host controller outputs a torque reference to control the SERVOPACK. It also receives
a pulse train (posttion information) from the SERVOPACK and uses 1t to monitor the posi-
tion.

B Using the SERVOPACK for Position Control

Host controller

nnnn
—» Position
" monitoning
] | |
Position SERVOPACK
reference (position control mode)
Posttion X
information Power
amplifier
|
nnn |+ + Servomotor
Pulse ']r =
train ~—— N
Speed/current loop
juuin Pulse train

Position feedbac| Encoder

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

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

1-13
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a) Code and pulse train
b) Two-phase pulse train with 90° phase difference

c) 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.

Il Parameters

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

a) Setting parameters 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.
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Ths chapter descnibes the first things to do when Z-Senes products are de-
livered. It also explains the most fundamental ways of connecting and op-
erating X-Sertes products. Both first-time and expenienced servo users
must read this chapter.
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2.1 Precautions

This section provides notes on using X-Series products.

Om. Always note the following to ensure safe use

r—

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

Be sure to use the correct model. Do not plug the ser- Direct

. connection
vomotor directly into the power frequency supply
(Direct connection to the power frequency supply
will damage the servomotor.)

Damage will result!
Do not change wiring when power is ON.

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

connecting a connector.
. CHARGE lamp)

(Except for Digital Operator (Models: JUSP-
OP02A-1, JUSP-OP03A))

Always tumn the
% power OFF before

connecting or
disconnecting a
connector.

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

Even after the power is turned OFF, residual electric -
charge still remarns 1n the capacitor inside the SER- o) f
VOPACK. To prevent an electric shock, always wait /

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

spection (if necessary)




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 E . J ;? mm
that the SERVOPACK must be in an environment 50 mm more

o F e

free from condensation, vibration and shock.
’ i ) RSN e ——
b o p L
Ambient
temperature: p {p !
Oto55°C  p—a° ~—at

/

Perform noise reduction and grounding properly.

If the signal line is noisy, vibration or malfunction Casing V
will result. SERVOPACK

ﬁm— Servomotor
line

s

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

® Use cables as short as possible.

® Perform the grounding with the ground resistance = gﬁ:g:é:"g;
of 100L2 or less for the servomotor and SERVO- 100 Q or less)

PACK.

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

Conduct a voltage resistance test under the following

conditions.
® Voltage: 1500 Vrms AC, one minute = Conduct a voltage
® Current hmit: 100 mA resistance test
under the
. P 1 condrions given

® Frequency: 50/60 Hz p_aetll on the left.
® Voltage application points: Between L1/Cr,

L3Ch, L1/R, L2/S, 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-delay

type inverter || type

Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed by rotat-
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 1
the motor deceleration time.

Servomotor

Do not apply
regenerative braking
23 continuously.
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The servomotor cannot be operated by turning the power ON .
and OFF.
Frequently turning the power ON and OFF causes the SERVOPACK
mnternal circuit elements to deteriorate. Always start %\& & :;’
or stop the servomotor by using reference pulses. —d 0 %—um
Power__ g~ 0. \ors
supply (g e, T
Do not start or stop by
turning power ON and OFF.
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2.2 Installation

Ths 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 Items

Remarks

ones you ordered.

Check 1f the delivered products are the

Check the models marked on the nameplates of servomotor
and SERVOPACK (see the following, table)

Check 1f the motor shaft rotates

If the motor shaft 1s smoothly turned by hand, 1t 1s normal.

smoothly However, if the motor has brakes, 1t cannot be turned
manually
Check for damage. Check the overall appearance, and check for damage or

scratches resulting from transportation.

Check screws for looseness.

Check for looseness by using a screwdniver as necessary.

If any of the above 1tems are faulty or incorrect, contact the dealer from which you purchased
the products or your nearest local sales representative.
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TR R S
2 2.1 Checking on Delivery
Appearance Nameplate Model
(Example)
SGMB-2BA2A[1[0
Rated output i F i TOptlons
2-Series B 90VDC BRAKE
— Servomotor model servomotor C 24VDC BRAKE
T S Oil seal
B SaMB F 90VDC BRAKE,
Ol seal
AC SERVO MOTOR Motor capacty G 24VDC Brake
Tvee  SGMB — 2BAWA ENCODER 2B 22 kW Oil seal
e 37 30 kW Shatt specifications
w20 |Mm 440 | UTMAH-B12BDYR11 3 37w Blank Straight, flange-type
Servo- ™ 1500 §A 135 b 4E 45 KW A Straight flange-type (for
motor RATING  CONT SE 55 KW use with option specifica-
tions)
Standard B Straight, flange-type, with
%S SERNO  K7A500 101 — 004/ A YASKAWA Standard key and shaft-end tap
serve;lmegtor BAE 9708 £ fcat Ilf SSIralghtvmh foot
[t = — ncoder specifications traight with foot, key, and
y YASKAWA ELECTRIC CORPORATIONWM (zsﬁen,d?m;,m incremental shmr:lgd ::;'; ot, key, an
? 4096 :dIR dl;lcrememal — Rated rotation speed
- semi-standar A,B 200V, 1
Manufactunng date S 8192 PR absolute D,E 400V, 1233 :7::::
‘ (semi-standard)
Senal number W 1024 P/R absolute
(semi-standard)
Rated rotation speed
— SERVOPACK model
ISERVOPACK ____ =
—P.MQDOELSGQE#ZAD__
|_ACINPUT__|__AC-OUTPUT SGDB-2BAD
[rmm— > FOTS 200,550 [YOKI50-20 e
PHASE 3 AMPS 175 o= D torque, speed,
SER [AMPS 145 KW (HP) 300 (402) Z-Series posttion control
| L S/NR7C303-221-4 scps
YO- ~lne ‘ﬁama SERVOPACK Xoltagev
- 200
YASKAWA ELECTRIC Motor capacity
PACK plate MADE IN JAPAN 28 22100 D 400V
Z-Senes SGDB TnER . ped
3G 37kwW
SERVOPACK 4E 45KW
SE 55 kW
Senal
- number Output power =

—— Applicable power supply
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. 2.2.2 Installing the Servomotor

v

The SGMB selrvémotor can be installed exther horizontally or vertically. However, 1f 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
o1l to enter the motor depending on the operating conditions. Check the operating conditions.

Before installation:
Anticorrosive paint 1s coated on the edge of the motor shaft to prevent it from rusting during 7

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

Anticorrosive paint is
coated here

. Storage:

When the servomotor 1s to be stored with the power cable disconnected, store it 1n the follow;ng
temperature range:

Between —20°C and 60°C
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222 Installing the Servomotor

Installation sites:
The SGMB servomotor 1s designed for indoor use.

Install servomotor in an environment which meets the following conditions:

Free from corrosive and explosive gases

Well-ventilated and free from dust and moisture

1

2

3. Ambient temperature of 0 to 40°C

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

6. Altitude of 1000 m max.

If the servomotor 1s used in a location subject to water or oil must, the motor can be protected
by taking necessary precautions on the motor side. However, if the shaft opening 1s to be

sealed, specify the motor with o1l seal. Install with the electrical connector facing downward.

Alighment:

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

Measure this distance at four different positions in the
circumference. The difference between the maximum and
minimum measurements must be 0 03 mm or less. (Tum
together with couplings)

Om » 1. If the shafts are not aligned properly, vibration will occur, resulting 1n damage to the bearings.
2. A precision detector (encoder) 1s 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.

N
m @ Shaft opening cs,::,?.ng

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

=




2 2 Installation

Wiring the Servomotor Power Lines

Connect the servomotor power lines (U, V, and W) to the servomotor terminal block M10)
1 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 winng of

any of the two phases U, V, and W.

=5

Direction 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.

Servomotor

]

Installing the Servomotor Fan

To maximize the cooling capacity of the servomotor fan, install the fan at least 200 mm from
the nlet side of the servomotor as shown in the following diagram.

ow

%

Cool air

Servomotor

AN

7
P ——

0 mm min.

F
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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
JAO8A-20-29S-JA-EB*>*3or | JAO6A-20-29S-JI-EB*2 or [ }104-2022CKE(¥%)*2*3 or 97F-3102E20-29P"3
MS3108B20-29S MS3106B20-29S MS3057-12A
** 1ndicates the cable diameter
[ To be prepared by the customer >
*1 Connector at servomotor 1s already provided
*2 Manufactured by Japan Aviation Electronics Industry, Ltd
*3  Waterproof
® Fan Connector on Servomotor
The connector specifications for the fan on the servomotor are as follows:
Fan Connectors
Plug Cable Clamp Receptacle™!
L-shaped Straight

CEO05-8A18-10SD-B-BAS*2*3
or MS3108B18-10S

CE05-6A18-10SD-B-BSS*2*3
or MS3106B18-10S

CE3057-10A- (D265)"2*3 or
MS3057-10A

* indicates the cable diameter.

CE05-2A18-10PD-B*3

le
[

To be prepared by the customer

|
|

*1 Connector at the servomotor 1s already provided
* 2 Manufactured by Dancht Densh: 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.

=
M € Thrust load and radial load

1 Thrust load

Shaft-end load applied parallel to the centerline of the shaft

2 Radial load

Shaft-end load apphed perpendicular to the centerline of the shaft

Motor

| e
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. A
Aliowable Allowable
Sern\‘lg:\;tor Radial Load | Thrust Load [mr:;gn ) Reference Drawing
.« .| FrN(bf)] Fs [N(Ibf)], "
SGMB-2BAO] | 5880 (1322) 2156 (485) 100 (3.94) R
SGMB-3ZAD | 6272 (1410) 2156 (485) 100 (3.94) F"_:I
h T
SGMB-3GAO1 | 7448 (1675) 2156 (485) 100 (3.94) l
=R
SGMB-4EA[I] | 7840 (1763) 2156 (485) 100 (3.94)
SGMB-SEALIC] | 8428 (1895) 2156 (485) 100 (3 94) R

Note Allowable radial and thrust loads shown above are the maximum values that could be ap-
phed to the shaft end

F
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© 2.2 4 Instaling the SERVOPACK

2.2.4 Installing the SERVOPACK — .

Z-Series SGDB SERVOPACK 1s a base-mounting servo controller.
Incorrect 1nstallation will cause problems. Always observe the 1nstallation instructions de-
scribed below.

Storage:

" When the SERVOPACK 1s 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, umt layout, and cooling method
When 1nstalled 1n a control panel so that the temperature around the peniphery of the

SERVOPACK does not exceed 55°C.

Suppress radiation heat from the heating unit and a temperature
When installed near a heating umt nise caused by convection so that the temperature around the
penphery of the SERVOPACK does not exceed 55°C.

When 1nstalled near a source of Install a vibration 1solator underneath the SERVOPACK to
vibration prevent it from receiving vibration

Corrosive gases do not immediately affect the SERVOPACK
When installed 1n a place receiving | but will eventually cause contactor-related devices to

COITOSIVE gases malfunction. Take appropriate action to prevent corrosive
gases.
Others Avoid 1nstallation 1n a hot and humid place or where excessive
dust or ron powder 1s present in the air
Orientation: t ¢

Install the SERVOPACK perpendicular to the wall as
shown in the figure.

il

The SERVOPACK must be orientated as shown 1n Wall

the figure.

Firmly secure the SERVOPACK through three or
four mounting holes.

t ¢t

Ventilation




2.2 Installation

Installation method:

R

When installing multiple SERVOPACKSs side by side 1 a control panel, observe the following

installation method;

(S| [ EEEEEES] LEEEEEE‘ Ll 11
Fan b L 3 [ L r L
a ‘_‘n . [ p -_:n . - g -_‘u . L p -_‘n . o
«——>] —>l e
30 mm or more 10 mm or more

Iso mm or more r
(4

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 mstalling SERVOPACKs side by side, provide at least 10 mm space between them
and at least 50 mm space above and below them as shown 1n the figure above. Install cool-
ing fans above the SERVOPACKs to prevent the temperature around each SERVOPACK
from increasing excessively and also to maitain the temperature inside the control panel

evenly.

4. Maintain the following conditions inside the control panel:
¢ Ambient temperature for SERVOPACK: 0 to 55°C
¢ Humdity: 90%RH or less
* Vibration: 4.9 m/s2

* Condensation and freezing: None

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

2.2.5 Power Loss

Power loss of SERVOPACK is given below:

Output W Power Loss
SERVOPACK | cCurent | inwam | i Coriee) 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-5EDD 160 1720 1840

2-13
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2 31 Connecting to Penpheral Devices

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 to main host
controllers.

2.3.1 Connecting to Peripheral Devices

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




23 Connection and Wiring

B R
1CN

'q ) 2
®Molded-case circuit (Host controller

breaker (MCCB) Power supply SERVOPACK i1s

Used to protect power 3 phase 400VAC compatlble?mth most

supply line RST PLC motion controliers

@Noise filter and indexers

to el -

e o oo " ® MEMOCON GL120, GL130 Programmable
supply line - Logic Controller with Motion Control Module |
@Magnetic contactor*

Tums the servo ON or 3CN

OFF Digital Operator

@Brake power supply Allows the user to set parameters or

Used for servomotor with operation references and display

brake operation status or alarm status
LPSE-2H01 (for 200 V in- SGDB SERVOPACK

put)

®Power transformer
Used to switch between
200V and 400V

©®Dynamic Brake (DB) Unit*
Used if dynamic brake func-
tion 18 required for SERVO-
PACK

* Use a surge suppressor
for the magnetic contac-
tor and Dynamic Brake

\__ (DB) Unit

Power supply for
cooling fan

DU DV DW DBON pB24

B

Mount

type Hand-held type
(JUSP-OP03A) (JUSP-OP02A-1)
This model canbe  1-meter (3 3-ft)
mounted directly on cable included
the SERVOPACK

Personal computer

Prepare a D-sub
9-pin connector and
an appropnate

Regenerats
Resistor
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L
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
1m (3.3ft) DE9406969-1 .
2m (6.6ft) DE9406969-2
3m (9.8ft) DE9406969-3

1CN

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

Cable for PG

Thas cable 1s 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)

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

2-16

Cable Model
Length
Incremental Absolute
3m (9.8ft) JZSP-VBP01-03 | JASP-VBP11-03
5m (16.4ft) | JZSP-VBP01-05 | JASP-VBP11-05
10m (32.8ft) | JZSP-VBP01-10 | JASP-VBP11-10
15m (49.2t) | JZSP-VBPO1-15 | JASP-VBP11-15
20m (65.6ft) | JZSP-VBP01-20 | JASP-VBP11-20

_— . Cable Model %zé
. incremental Absolute
3m (9.8ft) JZSP-VBP00-03 | JZSP-VBP10-03
5m (16.4ft) JZSP-VBP00-05 | JZSP-VBP10-05
10m (32.81t) | JZSP-VBP00-10 | JZSP-VBP10-10
15m (49.2ft) | JZSP-VBP00-15 | JZSP-VBP10-15 .
20m (65.6ft) | JZSP-VBP00-20 | JZSP-VBP10-20




2.3 Connection and Winng

. @ Cable with connectors on both ends (L-shape plug on encoder end)

: Cable Modet ' ( :]_-_:
Length Incremental Absolute Z i L

3m (9.8ft) JZSP-VBP02-03 | JZSP-VBP12-03
5m (16.4f) | JZSP-VBP02-05 | 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 (DE9406973)for PG. SERVOPACK
Connector on SERVOPACK end only end @ 7
2CN

’ 2.3.2 Main Circuit Wiring and Power ON Sequence

\ Bl 200-V Power Supply

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

1:;:::;::' Name Description
®
§ Lys,  [Manpowermput | Three phase 200 to 230 VAC* g, , 50/60Hz
L3/T terminals

UV,W Motor connection Used to connect motor

terminal

+ 10
LICK, Control power input Single phase 200 to 220 VAC Tis %530 Hz

L3Ctt terminals Single phase 200 to 230 VAC * ¢ , 60 Hz
-15
® X2 | Ground terminal Connected to ground. (For power ground and motor ground).
‘ +1, +2 DC reactor Used for power supply harmonic suppression (factory setting.
’ connection terminal | short-circuited.)

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

- Maun circunt negative Normally, external connection 1s not required.

terminal
DU, DV, | Dynamic Brake Unit
DW connection termmnal Used to connect the Dynamic Brake Umit.

DBON, Dynamic Brake Umit | Used to connect the Dynamic Brake Unat to the DBON and DB24
DB24 connection terminal | terminals (when using 37-kW SERVOPACKs only)

The following diagrams show typical examples of wiring the main circuit for =-Seres prod-
ucts:
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2.3 2 Man Circurt Wiring and Power ON Sequence

® Using 200V, 22 kW or 30 kW

Three-phase 200 to 230 VAC * 19% (50/60 Hz)

-15%
Rl s| T
mees ) ) )
FIL
UAjv(BIW(C
SERVOPACK DB Unit
SGDB-0JOJAD FAN
g <81 DU{-¢
Regenerative| :.; DV§-¢
Resistor Unt | | | &. DW Thermal
i - protector
. -] v, P
U :‘; l
Vv W M
AAK 1B
w ) AL
Licr FG
L3Ch ,':
e 2oN I;
il LIR
it 0 L2/S
il LaT 1o
Alarm lam| +24V
1Ry ¢ ~ P) ALmg-3! || [
Main circuit power P
OFF OV 1my 1MC FG AM jaz__ ID OuV
I -8G
Main circuit —
ower A
: MC 150P =
1MCCB: Circurt breaker (for inverter type)
FIL Noise filter
1MC. Contactor
1Ry. Relay

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

® Using 200V, 37 kW

Three-phase 200 to 230 VAC * 19% (50/60 Hz) :

-15%
R sl T
mces ) ) L)
FIL
U(A]V(BIW(C]
Fge: SERVOPACK
eral |
mg& . [sape DDI;\LI’)‘ ‘;_I.)_B_.y_r_\lt AN
nif P
i 81 DV $-4
i DW
DB24 Thermal
i >-0 l— protector
ES— © B2 DBONp-@ r1 P
u
v
v !
w W \7_13
L1C/r FG
L3ch -
2oN [} B
” e
—} LiR
—| L2/s
i Lam 1CN
24V
15y (Alarm lamp) ALMS-31 o (TR i
¢——a b Y
Main circurt power
DN TRy gue F(DFG MMozz 1D OuY
-s@
Main circuit _:]"
pawer 1] 1SUP =

1MCCB- Circuit breaker (for inverter type)
FIL: Noise filter

iMC: Contactor

1Ry: Relay

1PL. Lamp for display

1SUP:  Surge suppressor

1D. Flywheel diode
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2 3 2 Main Circuit Wiring and Power ON Sequence

Bl 400-V Power Supply

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

Terminal .
Symbol Name Description
L1/R,
L2/S Main power nput | Three-phase 380 to 460 VAC* 0, , 50/60Hz
y terminals -
L3/T
UV,wW Motor connection Used to connect motor
terminal
+ 10
LICK: Control power mput Single phase 200 to 220 VAC * 0, , 50 Hz
L3Cit terminals Single phase 200 to 230 VAC * g, , 60 Hz
@ X2 | Ground terminal Connected to ground. (For power ground and motor ground).
DC reactor .
+1,+2 connection terminal Used to protect against harmonics (factory setting: short-circuited)
Regenerative
B1,B2 Resistor Umt Used to connect the regenerative resistor.
connection terminal
- Main circuit negative Normally, external connection 1s not required
terminal
DU, DV, | Dynamic Brake Unit Used to connect the Dynamic Brake Unit
DW connection terminal
DBON, Dynamic Brake Unit | Used to connect the Dynamic Brake Unat to the DBON and DB24
DB24 connection terminal | terminals (when using 37-kW and 55-kW SERVOPACKSs only).

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

ucts:

2-20
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¢ Using 400 V, 22 kW or 30 kW

Three-phase 380 to 460 VAC * 10% (50/60 Hz)

Rl S Tl)

iMCCB

-15%

U(AJv(B
“599" SERVOPACK DB le
Reslstor SGDB-0JAD : FAN|
U 481 DUS-S i
i DVe-é i
i DW. ! Thermal
' H _ protector
--------- ‘-B2 metmecmese r 1

v Y_Tm &
T FG D ]

A=«

power

il L1R
— | L2/s
]l
L3T
! 1CN +24V
1Ry (Alarm lamp) ALMe-31 1Ry L
P
Main circuit power U
ore B 1my 1MC FG ALMi32 ID__ OuV
—'°'E°'I : -SG
Main circuit o O

iMC 1SUP

1MCCB Circurt breaker (for inverter type)
FIL: Noise filter

1MC. Contactor

1Ry. Relay

T1 Power transformer (400 V/200 V)
1PL: Lamp for display

1SUP:  Surge suppressor

1D. Flywheel diode

2-21
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232 Main Circuit Winng and Power ON Sequence

® Using 400V, 37 kW to 55 kW

’

Three-phase 380 to 460 VAC * 19% (50/60 Hz)

-15%
Rl S| T
1MccB L) )

UA)VE)W(C)

Regen- SERVOPACK
eratve ['oensoOAD] DB Unit FAN
Resistor
Unit Dug-2
g -------- o Bt - DV b-“
£ DW.
; . Thermal
: 24 - protector
P dpo DBONY-9 u r 1

U

w s lB

+24V
Ry (Alar:n lamp) ALMS ~ . [ +e
Mamclrcu'l‘;powar @ "‘
OFF gL 1MC l._wFG AMlaz D ouv
°—E J_ -SG
Main circuit _H-o

power 1MC 1SUP

1MCCB: Circuit breaker (for inverter type)
FIL Noise filter

iMC Contactor

1Ry. Relay

T1: 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 bundle 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 1s 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 m 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 1s turned

2-22
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‘ ON. Theréi'dfe, frequently turning the power ON and OFF causes the main circuit devices
(such as capacitors and fuses) to deteriorate, resulung in unexpected problems.

2.3.3 Examples of Connecting I/O Signal Terminals

SGDB SERVOPACKSs 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
. ® GL-Series B2813 Positioning 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
L\

Speed/Torque SERVOPACK

VO power SGi
supply Licr

L3CA

C500-NC222-E I ;;:I ] eV LR

= »0,,V L2/s

(Made- by OM_RON) — X-axis (Y-axis) o T
| [EXTIN +

(ON when

eV 9 posnllom)ng 5 |
* 201 stopped|
‘ comx Sopped)
T—d
O
[1cN]

* Thesesignalsare outputforapproximately two seconds when the poweris tumed ON.
Takethisintoconsideration whendesigninga powerON sequence. Relay 1RyIs used
1o 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-[1J0ID SERVOPACK.

2-23
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2 3 3 Examples of Connecting I/O Signal Terminals

Bl Connection to OMRON C500-NC112 Position Control Unit ‘

SERVOPACK for Position Control
-I_U-L _SERVOPACK

Position SGDB-OO0D * —-
/(o] Licr l\': A l
power
© supply ’ o w 2 [
1R -+ C
+12E ] 0.,V Lo/s o
C500-NC112 - 12 LT :
(Made by OMRON) < v @
A A ==
n 1 N - D -
I owim  AFT, I = .
,CCWimit 2% o5 2" ! /50l P 5?:.3?*"
Emergency stop 2% o 3A__ . o H i
Extengg;?marrum B4 38 5 RX-01/A POt Ry Jr2av 4 i‘éﬁ‘\’,"’
Home position 3 \ vy 10 194 N'%T
. h
(ON when proximi '
Ho!ne, 5 1 5™ ' 0 i /PCO ) .
proximity _ﬂ]. o—e 2 J SG
I Local 55— : 1 :
! Ready 4 ALM
I +5V

+5V H ]
7 *3
Pulse output
CW +CCW Ty < PULSE,

' Direction output -
Ccw

KaR |

*1 These signals are output for approximately two seconds when the power is turned ON Take this into
considerationwhen designing apower ONsequence. Relay 1Ryis usedtostopmain circuitpowersup-
ply to SERVOPACK.

*2 Change the Cn-02 setting as follows:

BitNo.3=1
BitNo.4=0
BitNo.5=0

*3 Manufactured by Yaskawa Controls Co , Ltd. i

Note The signals shown here are applicable only to OMRON C500-NC 112 Position Control Unit and Yas-

kawa SGDB-[J(JJD SERVOPACK.
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]

B Connection to MITSUBISHI AD72 Positioning Unit

SERVOPACk for Speed/Torque Control
-D. —_ SERVOPACK

Speed/Torque Ly SGDB-OOCD I .
1/0 power syf = > o20v L3ch v . - l
LR
o2y T —p 0V Lo v g )
== w -
2 LT
AD72
(Made by MITSUBISHN) _ [CONT ] + * D
1 ! (ON when o
s ositionin ’
| ST =———5.5—¢ s sowed HBD
DOG 3 | S~ o—¢ (ONwhen i
proximity @ H /S-ON v [epR—
.| SERVO ] s detected) ~ 47 24V
, ¥ 1 ¢
SVON ‘4.(:3 2 P 4 -
—_ Ry )2
READY e 1Ry s2 !
Speed 5 5 (’) N V-REF
reference [] [.] : 6 (10) 313‘)—“ P
{[ENco ]
4 38 % PBO
PULSEA 1Pl 38
> 53 37 /PBO
PULSEB PAO
8 (H PAO :
PULSEC 5 10 19 X peo
1 H 20
'3 B = rPco
ov 2 SG
‘ ov : ! \-4__:% FG N
I ov — - —— S——

- ——— - ——

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

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

Note The signals shown here are applicable only to MITSUBISHI AD72 Positioning Unit and Yaskawa
SGDB-[JOJID SERVOPACK.
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2.3 3 Examples of Connecting I/O Signal Terminals

B Connection to MITSUBISHI AD71 (B Type) Positioning Unit ’

SERVOPACK for Position Control
JUuL

Position

17O power supply
=
L+ £ +

AD71 Btype) 12V
(Made lzy MITSU_BISHI)
1+ Xaxs (Y axis)
L saza)
READY [ 1T sews) ;—ch,_‘ | (ON when prox-
| stoP Loama | 1 (;“:"w':‘““‘:’:n
(% en position-
DOG g" X 68(8B) '5—'?,_0 ng 1s stopped)

=) Tuxouedien]
PG 9B(108) 8l

|11A(13A)
| stanr n{izmmah

| External

PCO power

/PCO supply
+24V

12A(14A) 14
CLEAR I.Q’Ema(ua) < J
— L T

* 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 Thesignals shownhere are applicable only to MITSUBISHI AD71 (B Type) Positioning Unitand Yas-
kawa SGDB-0JCJOID SERVOPACK




2 4 Conducting a Test Run

. 2.4 Conducting a Test Run i

This section describes how to conduct a full test run. The test run is divided into two steps. Com-
plete a test run 1n 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 dnves 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 (1., with all couplings

and belts disconnected). Do not run the servomotor whale 1t 1s 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 1s wired correctly

Operatethemo-  Conduct a test run with the motor shaft disconnected
tor with a Digital  from the machine For winng details, refer to 2.3.7
Operator Connecting to Penpheral Devices.

Purpose: e To check power supply circuit winng
¢ To check motor winng
» To check I/0 signal (1CN) winng

Outline: o Tum the power ON

e Operate the motor with adigital oper-
ator

Do notconnect
to a machine e Check I/O signals (1CN)
 Conduct a test run using I/O signals )

Step 2: Conducting a test run with the motor and \
- machineconnected . . ........ .... . e Adjust SERVOPACK according to ma-
chine charactenstics.

Connect to the machine and conduct a test run.

Purpose: e To perform autotuning to adjust the mo-
Speed adjustment by toraccordingtomachine characteristics

autotuning » Tomatchthe speed anddirectionofrota-
tion with the machine specifications

* To check the final control mode

Outline:  * Perform autotuning
* Adjust parameter settings
\ ¢ Record parameter settings J

End of test run .

Connect to the machine.

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
R A R

‘ 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.
E3 operate the motor with a 4
Digital Operator

Do not connect
to the machine.

1. Secure the servomotor., Secure servomotor to mounting holes.
Secure the servomotor to mounting holes to pre- Do not connect
vent 1t from moving during operation. Alterna- ;’L’;‘;}";ﬁ;‘f’tme
tively, install the servomotor on the machine and (no-load status)

disconnect couplings and belts.

tor wiring 1n the power supply circuit,
1/0 signals (1CN) are not to be used so leave con-
nector 1CN disconnected. .

. 2. Disconnect connector 1CN, then check the mo-

? Disconnect
connector 1CN

3. Turn the power ON. . Normal displa
Turn the SERVOPACK power ON. If the SER- E Plofe) E

VOPACK is turned ON normally, the LED on the

) Altemately displayed
Digital Operator lights up as shown 1n the figure.
Power is not supplied to the servomotor because ~ Fxample of alarm display Refer to Appen-
the servo is OFF. = IRIF 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.
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2.4.2 Step 1. Conducting a Test Run for Motor without Load

4. Operate using the Digital Operator Operation by 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. If an alarm occurs, the power supply
circuit, motor winng, or encoder
wiring is incorrect.

§. Connect signal lines.

Connect connector 1CN as follows:

a) Turn the power OFF.
b) Connect connector 1CN. f
) Turn the power ON again, Connect connec-
tor 1CN.
6. Check input signals. Internal status bit display
. (Un-05 Un-06) o
Check the input signal-wiring in monitor mode.  : Bx@iple of « S '; AR ~<'“

A
1
-

For the checking method, refer to Section 4.1.7
Operation in Monitor Mode.,

“aite
Py
o
“

LR

an S

P oaets ) B
i
P

&
& 3
<
n‘bwg‘.

ra°
v»ﬁ_jg

:
£

o
EAe
H
H
-
L

A
-
-

,e
e

:f\s*s ef.
egmﬂ N

/ bt thaﬁg},!

(

4
e
k4

o Checking method The memory switch can be used
to eliminate the need for
Turn each connected signal line ON and OFF extemal short-circurts m winng
to check that the monitor bit display changes (see pages 3 -7 and 3-73).
accordingly.
Input Signal ON/OFF Monitor Bit Display
High level or open OFF Not It
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 n forward direction when this input signal1s at 0 V.
N-OT |1CN-43 [ Motor can reverse when this input signal 1s at 0 V.

S-ON | 1ICN-40 | Servo s turned ON when this input signal is at 0 V. However, leave the servo
1 OFF status.
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2.4 Conducting a Test Run

7. Turn servo (motor) ON. : : SERVOPACK  gervomotor
Turn the servo ON as follows: e S-ON (1ON-40) ( >
a) Check that no reference has been input. I"’ ©
For speed/torque control: ov
V-REF (1CN-5) and T-REF (1CN-9) are at 0 V., Tum the servo ON

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

The parameter Cn-2B 1s us.ed to set control modes (refer to Section 3.2 Setting Parameters According to Host

Controller).
b) Turn the servo ON signal ON. Display when servo i1s turned ON 7
Set /S-ON (1CN-40) to 0 V. If normal, the (‘ I'_ IL' l ra -
motor starts and the Digital Operator dis- -

plays the data as shown 1n the figure. If an
alarm display appears, take appropriate ac-
tion as described 1n 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

Z\ This section describes the standard speed control setting. SERVOPACK Servomolor
Speed/Torque VAEF
1. Gradually increase the speed reference input (V- 4 - (1CN-5) ——O
REF, 1CN-5) voltage. The motor will rotate. ;]-
SG_{ (1CN-6)

Servomotor rotates at a speed
proportional to the reference voltage.

When a host controller such as a programmable controller performs position control, it
may be difficult to directly input the speed reference voltage. In this case, constant voltage
reference should be input once to ensure correct 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 15 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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24.2 Step 1: Conducting a Test Run for Motor without Load

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

SERVOPACK for Position Control

'I_ITI_-L 1. Set parameter Cn-02 so that the reference pulse form matches the host controller output
Position form. (See page 4 -9 for details on how to set parameters.)

Selecting reference pulse form (See page 3 -18)

Bit3
Cn-02 |Bnt4 -
Bit5 .
2. Input slow speed pulses from the host control- H°$tt i SERVOPACK
ler and execute low-speed operation. controter - ervomotor
Refer- PULS | (1cN-7)
3. Check the following items in monitor mode |STE® | PULS | (1CN8) _O
4-14): pulse SIGN | (1CN-11)
(see page ): /SIGN | (1CN-12)

a) Has a reference pulse been input?

b)Is 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 Electronic 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 1ICN
wiring 1s 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 1n step 1 (before installing the motor on the machine).
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' 2.4.3 Step 2: Conducting a Test Run with the Motor Connected to the
Machine !

3
¢

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

+—>

SGDB
SERVOPACK| Servomotor I . l

Connect to the machine.

IMPORTANT Before proceeding to step 2, repeat step 1 (conducting a test run for the motor without load) unt1l you are fully
satisfied that the test has been completed successfully. Operation faults that anse after the motor 1s 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 winng should be tested as conclusively as possible before step

‘ 1 1s complete.

1. Check that power is OFF.
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 charactenistics. 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.

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

Thus is all that 1s 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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I -
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:

e When using a servomotor with a brake

e When performing position control from the host controller

B When Using a Servomotor with Brake

The brake prever;ts 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 1n 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.

¢ Vertical axis » Axis to which extemal force is applied
r—— omotor
Holding brake External force
:> Servomotq
Prevents the —-tZ%Z#-n_
motor from
rotating due to
gravity

O JiNFo |>>» Toprevent 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.

Power supply.

Single-phase
100200 V SERVOPACK

Magnetic contactor

Brake power supply

N Servomotor with brake

2.34
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2 4 Conducting a Test Run

reference
Host » F '_@
controller .
p [
LT Test run for
motor without
Position Speed load
control control

B When Performing the Position Control from the Host Controller

Check motor operation first and then conduct a test run as described 1n the table below.

IMPORTANT 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 Items

Check Method

Review ltems

Jogging
(constant-speed

reference input from
host controller)

Motor speed

Check the motor
speed as follows:

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

* Run the motor at
low speed. For ex-
ample, input a
speed reference of
60 r/min and check
that the motor
makes one revolu-
tion per one se-
cond.

Check whether the
speed reference gain
value (parameter
Cn-03) 1s 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) 1s
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 duning
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 Signals .

This section describes the mmimum 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, bitE 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 (see 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:

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

After changing the Cn-02 setting, always turn the power OFF, then ON, to make the new
setting vahd.

The following table lists the minimum 1nput signals required to conduct a test run. For details
of each input signal, refer to the relevant page.

Pin

Number . Function

Signal Name

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

(forward
P-OT rotation 1CN-42
prohibited) Overtravel limit switch
(reverse 'fI'he mem(;lry ls‘wnch can be'used to ellmma;e Elhe need
N-OT Totation 1CN43 or external short-circuit winng (see page 3 -7).
prohibited)
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PRODUCTS

Thus chapter is prepared for readers who wish to learn more about the ap-

plications of X-series products after fully understanding Chapter 2 Basic

Uses of Z-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

3.1.3 RestnctingTorque ...............ccvvnvnnnn..
3.2 Setting Parameters According to Host

Controller ....................coveuv.. 3-13

3.2.1 Inputting the Speed Reference ................
3.2.2 Inputting the Position Reference . ... ............
3.2.3 Using EncoderOutputs ......................
3.2.4 Using Contact /O Signals ....................
3.2.5 Using the ElectronicGear ....................
3.2.6 UsingTorque Control ..............c.v.u.....
3.2.7 Using the Torque Feed-forward Function .......

3.2.8 Using Torque Restriction by Analog Voltage
Reference .................covvvviinna.L,

3.2.9 Using the Reference Pulse Inhibit Function
(INHIBIT) ....... ST

3.2.10 Using the Reference Pulse Input Filter Selection
Function ...........coiiiiiiiiiiininin....

3-1

3-41
3-42
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3.3 Setting Up the £ SERVOPACK .......... 3-44
3.3.1 Setting Parameters .......................... 3-4 “
3.3.2 Settingthe JogSpeed ....................... 3-45
3.3.3 Setting the Number of Encoder Pulses ......... 3-46
3.3.4 Settingthe MotorModel ...................... 3-47
3.3.5 Adjusting the Encoder Supply Voltage .......... 3-48
3.4 Setting the Stop Mode .................. 3-49
3.4.1 Adustingthe Offset .......................... 3-49
.3.4.2 Using the Dynamic Brake (DB) ................ 3-50
3.4.3 UsingtheZero-Clamp ....................... 3-51
3.4.4 Using the 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 AdjustingtheGain ........................... 3-57
3.5.4 Adjustingthe Offset................c.ccou..... 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 ServoGain ....................... 3-60
3.6.3 Using Feed-forward Control .................. 3-62
3 6.4 Using Proportionai Control .................... 3-62
3.6.5 Setting the SpeedBias ....................... 3-63
3.6.6 Usingthe Mode Switch....................... 3-63
3.7 Forming a Protective Sequence ......... 3-69
] 3.7.1 Using the Servo Alarm Output and Alarm Code
Output ..ot 3-69
3.7.2 Using the Servo ON Input Signal .............. 3-72
3.7.3 Using the Positioning Complete 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 Warning and Alarm Output Signals 3-79
3.7.7 Using the Servo Ready dutput Signal ...... ... 3-80
3.7.8 Handling of PowerLoss ...................... 3-81




3.8 Special Wiring............
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*

3.8.1 Wiring Instructions .......
3.8.2 Winng for Noise Control .. .

3.8.3 Using More Than One Servo Dnive ............
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Before Reading this Chapter , .
This chapter describes how to use each 1CN connector I/O signal for the SGDB SERVOPACK
and how to set the corresponding parameter.

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

® For terminal arrangement for I/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 Charactenistics

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 used. '

3.1.1 Changing the Direction of Motor Rotation

This SERVOPACK provides a reverse rotation mode in which the direction of rotation can be
reversed without altering the servomotor wiring. 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
1tems being changed. The direction (+/-) of axial motion is reversed.

Standard Setting Reverse Rotation Mode
Encoder output Encoder output
@ gw from SERVOPACK gw from SERVOPACK
Forward Run Reference
'_-'1 PAO (Phase A) [ o (Phase A)
- Junn nnnn
—— unru 2. U
PBO (Phase B) PBO (Phase B)
Encoder output Encoder output
CcW  from SERVOPACK @ ccw from SERVOPACK
Reverse Run Reference PAO (Phase A) O PRO
E ,--.l o
nnnn
2ne 3pe m
' PBO(Phase ) PBO (Phase B)

l Setting the Reverse Rotation Mode

Reverse rotation mode can be set 1n either of the following two ways. Normally, method

1 1s easter to 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 For Speed/Torque Control and
Selection Settmg: 0 Position Control
Set the direction of rotation.
Setting Meaning
Forward rotation 1s defined as. Standard
0 counterclockwise rotation when ( altlnar) "
viewed from the drive end setng Tl
Forward rotatton 1s defined as (Reverse o ) =
1 clockwise rotation when viewed rotation
from the dnve end. mode)
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3 12 Setting the Overtravel Limit Function

® Method 2: Shorting the Wiring in tl.c 2CN Connector

SGMO
Reverse rotation mode can be set for the SGDB SERVOPACK servomotor
2CN connector for the encoder. This
method s used to standardize parameter Encoder

settings without using the memory switch.

(PGOV) 2CN-1 ¢ @

In this case, reverse rotation [——
mode ts set regardless of the
memory switch setting. . (DIR) 2CN-79-
ne 1 Short 2CN-1 and
2CN-7 in the 2CN
SGDB SERVOPACK  2CN connector

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

3.1.2 Setting the Overtravel Limit Function

The overtravel limut 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 [N CEOEIAT) Control and Position
Control
Reverse Rotation Prohibited For Speed/Torque
— Input N-OT 1CN-43 [BESYUEIAT) Control and Position
Control
Input terminals for overtravel limit switch. Reverse Forward
rotation side E rotation side
For linear motion, connect a limit switch to pre-
vent damage to the machine. geeryoaotor SGDB
Limit switch | SERVOPACK
PO} 1onez
N-OT
1CN-4.

P-OT ON: ICN-421s | Forward rotation allowed. Normal operation status.
at low level

OFF: ICN-421s | Forward rotation prohibited (reverse rotation allowed)
at high level.

N-OT ON. ICN-431s | Reverse rotation allowed. Normal operation status.
at low level.

OFF' ICN-431s | Reverse rotation prohibited (forward rotation allowed).
at hlgh level.
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31 Setting the Parameters According to Machine Charactenistics

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

S
LI

. Use of P-OT Input Signal | Factory For Speed/Torque Control and
Cn-01 Bit 2 Setting: 0 Position Control
. Use of N-OT Input Signal | Factory For Speed/Torque Control and
Cn-01Bit3 Setting: 0 Position Control
Specifies whether the P-OT input signal for pro- SGDB SERVOPACK
hibiting forward rotation at overtravel (1CN-42) _14(;N
is to be used and whether the N-OT 1nput signal (P-om
for prohibiting reverse rotation at overtravel (“;‘3_07)
(1CN-43) 1s to be used. ov
: “wy» s . The short-circurt wiring shown in the
§pec1fies 1 when external short-circuit wiring figure can ble omitted alhen 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
Cno01 15 allowed when 1CN-421s at 0 V.)
b:tl-z Does not use the P-OT mput signal for prohibiting forward rotaton. (Forward
1 rotation 1s 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 15 prohibited when 1CN-43 1s open. Reverse rotation 1s allowed when 1CN-43
Cn-01 1Isat0Vv)
bit 3 Does not use the N-OT nput signal for prohibiting reverse rotation. (Reverse
1 rotation is always allowed This has the same effect as shorting 1CN-43 to
ov)

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

e Inputs signal for prohibiting forward rotation ~ Overtravel

(P-OT, 1CN-42)

e Inputs signal for prohibiting reverse rotation
(N-OT, 1CN-43)

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

After stop

Stop mode

Releasing
dynamic brake

Setting Meaning
Stop the motor 1n the same way as when the servo 1s turned OFF.
0 The motor 1s stopped by dynamic brake or coasts to a stop. Eather of these
gxlt‘-sol stop modes 1s selected by setting bit 6 of Cn-01.

Stop the motor by decelerating 1t with the preset torque.

Preset value: Cn-06 (EMGTRQ) emergency stop torque
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L
3.1.2 Setting the Overtravel Limit Function

If deceleration stop mode 1s selected, specify the operation to be done after the motor stops. .

Setting Meaning
Cn-01 0 Turns the servo OFF when the motor stops 1n deceleration stop mode
-t
bit 9 1 Causes the motor to enter zero-clamp status after 1t stops 1n 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 Umit: | Setting Factory Valid when Cn-01 bit
Emergency Stop % Range. Oto | Setting: 8=1
Cn-06
Torque Maximum Maximum
Torque - | Torque

Specifies the stop torque to be applied at overtra- oy signat for Memory
vel when the input signal for prohibiting forward  fonct™@  — (cnor) E
stop torque

or reverse rotation 1s to be used. P-OT(1CN42) ) or
| . A
Specifies a torque value in terms of a percentage L ynamic braks
of the rated torque. W p—— Lfﬁﬁﬁa—"
prohibiting reverse | Sy — |
rotation
N-OT (1CN-43)
_ How to Stop Motor at Servo Factory
Cn-01 Bit6 OFF Setting: 0
Cn-01Bit7 - Operation to Be Performed when | Factory Invald for 2.0 kW or
Motor Stops after Servo OFF Settng 1 more
The SERVOPACK enters servo OFF status Servo OFF After stop
when: Releasing

Stopmode ¢ 4 dynamic brake

e Servo ON input signal (/S-ON, 1CN-40) 1s
turned OFF.
® Servo alarm arises.
e Power 1s turned OFF. Dynamic brake 1s 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 motor by dynamic brake.
bcxl:-gl 1 Causes the motor to coast to a stop.
The motor power 1s OFF and stops due to machine friction.

If dynamic brake stop mode 1s 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 SERVOPACKSs of 2 0 kW-or more, bit 7 of Cn-0l can be set to 0 only
3.1.3 Restricting Torque .

The SERVOPACK can provide the following torque control:

e Torque restricion ——— Level 1: To restrict the maximum output torque to protect the
machine or workpiece

" Level 2: Torestrict torque after the motor moves the machme to a
specified position

¢ Torque control =T Level 3: To always control output torque, not speed

— Level 4. To alternately use speed control and torque control

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

B 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 Umt: [Range.Oto | Setting. Control and Position

Torque Limt % 800 800 Control

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

Torque Limt 800 800 Control

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

tively. Output Signal for Torque Restriction
S Function
ets these parameters when torque must be
> restricted according to machine condition- » /CLT
s. * Monitor mode (Un-06) bit 4
This. torque restriction function al?vays Parameter Setting:
monitors torqu.e, and outputs t.he signal (Cn-2D) = CIC13, 01303, 30000
shown on the right when the Iimit value 1s
reached.

Specifies a torque limit value 1n terms of a
percentage of the rated torque.

If a value higher than the maximum torque
is set, the maximum torque value 1s used.

Example of Use: Machine Protection

Torque himit Note that too small a torque limit
value will resultin torque shortage
at acceleration or deceleration.

Motor speed
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3 1 3 Restncting Torque

e Using the /CLT Signal

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

nal.
SGDB SERVOPACK I oy
b od +24V
Photocoupler Output 1en-[*1] ,l ,;;L-n
Per output: - INE  mhAdn s |
Maximum operaton  |[** k] e[
voltage. 30 VDC = -
Maximum output
current 50 mA DC
Torque Limit Output For Speed/Torque
Output — /CLT 1CN-*1 Control and Posttion
Control

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

ON status The circuit between 1CN-*1 and
1CN-*2 15 closed.-
1CN-*1 1s at low level.

Motor output torque 1s being restricted
(Internal torque reference 1s greater than the
preset value.)

OFF status: The circuit between 1CN-#*1 and
1CN-*2 1s open.

1CN-#*1 is at hxgh level.

Motor output torque 1s not being restricted.
(Internal torque reference 1s equal to or below
the preset value )

Preset Value: Cn-08 (TLMTF)
Cn-09 (TLMTR)
Cn-18 (CLMIF) : P-CL input only
Cn-19 (CLMIR) : N-CL input only
Cn-2D Output Signal Selection Factory For Speed/Torque Control and
Setting: 210 | Position Control

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

Setting Output terminals (1CN-) tsplace=3 | \o\ e o)

i 2 Tors onbee=3 1 (1cn27,28)

1s place = 3 25 26 dotecton | 130PRR=3 4 (1cN-29,30)
10s place = 3 27 28
100s place =3 29 30
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First, use a contact input signal to make: the )

torque (current) limit value set in the parameter
valid. Torque limit can be set separately for for-

B How to Set Level 2: External Torque Limit

SGDB SERVOPACK

Without

ward and reverse rotation.

To use this function, always set bit 2 of memory
switch Cn-02 to O (standard setting). The contact
input speed control function cannot be used.

Forward ! !
rotation orque Imit
Speed

Torque
’CN‘45 i With -18
torque imit i
Speed H
Torque
Without
torque limit
Reverse
rotation Speed 1
INCL | .. ,,,5 Torque
- With
1CN-46 ?—‘brque himit .19
Speed H
1 1

ON: ICN-45 1s at
low level.

Torque restriction applies duning forward rotation. | Limit value,

~

Cn-18

P-CL
OFF. 1CN-45 15 at | Torque restriction does not apply duning forward /
high level rotation
ON: ICN-461s at | Torque restriction apphies duning reverse rotation. | Limit value:
N-CL low level. Cn-19

OFF: 1CN-46 15 at
high level.

Torque restriction does not apply during reverse

rotation.

\

This torque restriction function
outputs the signal shown on the

nght.

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

Output Signal for Torque Restriction Function

¢ /CLT

¢ Status ndication mode bit data
* Momtor mode Un-05 bit 4

Parameter Setting:

Cn-2D = 0013, (J30), 3000

CLMIF Umt: | Setting Factory For Speed/Torque
Cn-18 | Forward External % Range: Oto | Setting: Control and Position

Torque Limt 800 100 Control

CLMIR Unit: | Setting Factory For Speed/Torque
Cn-19 | Reverse External % Range: Oto [ Setung: Control and Position

Torque Limat 800 100 Control

Sets a torque it value when torque is restricted by external contact mput.
This function is valid whep Cn-2Bissetto0,1,2,7,8,9, 10, 11.

When /P-CL (1CN-45) is mnput

Applies torque restriction as specified in Cn-18

When /N-CL (1CN-46) 1s mnput

Applies torque restriction as specified in Cn-19

For torque restriction by analog voltage reference, refer to Section 3.2.8 Using Torque Re-
striction by Analog Voltage Reference.
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L. ]
3 1 3 Restnicting Torque

e 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.

YO power supply SGDB SERVOPACK

+24V
T +24VIN |1CN47_ a7k Photocoupler

Host controller

— p.oy |1ON45|SMA T
1
55 IN-CL,_J1CN-46 é‘i

Forward External Torque Limit | For Speed/Torque

| — Input /P-CL 1CN-45 puit Control and Position -
7 ) Control
Reverse External Torque Limut For Speed/Torque
— Input /N-CL 1CN-46 Qita Control and Position
Control

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

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

o Monitor mode Un-06 bit 4

o Parameter Setting
Cn-2D =003, (J303, 300

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

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

high level rotation. Normal operation status.

ON: ICN-461s at | Torque restriction applies during reverse rotation. | Limit value.
N-CL low level. Cn-19

OFF: 1CN-46 1s 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.

Om) This function 1s changed to another function depending on the setting of bit 2 of memory switch Cn-2B (see
EE— below).

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

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




32 Setting Parameters According to Host Controller

“

3.2 Setting Parameters According to Host Controller

This section describes how to connect a E-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 1nput.” Since this
signal can be used in different ways, set the optimum reference input for the system to be
created.

SGDB SERVOPACK

- —)‘ CN-9 Torque
Torque reference SG P 1CN-10  reference V

input (analog voltage
input) V-REF 1CN-5 Speed
Speed reference input  sg P 1CN-6 reference

(analog voltage input)

$P. Represents twisted-pair cables

—1In put V-REF 1CN-5 Speed Reference Input g(:)li jpeed Control
N - _ Signat Ground for Speed For Speed Control
I 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, ?:::,,"""‘*
7,9, or 10).
F di d control, always the V. T 5
or ordinary speed control, always wire -
REF and SG terminals. otg 50 Inputvolage (V)

-3000

Motor speed is controlled in proportion to the in-
put voltage between V-REF and SG.

¢ 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 r/m1n in reverse direction

—4500 get the siope m
Cn-03 (VREFGN)

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

¢ Example of Input Circuit gggsopm
(See the figure on the right) 788, V2 Wormare

For noise control, always use twisted-pair cables. *'2% 2k0 P"'“EF- 1CN5
Recommended Variable Resistor for Speed —sg] 1CN-6

Setting:
Model 25HP-10B manufactured by Sakae
Tsushin Kogyo Co., Ltd.
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]
3.2.1 Inputting the Speed Reference
When position control 1s performed by a host Host controller SERVOPACK
controller such as a programmable controller, Spoed | V-REF] cn.
connect V-REF and SG-V to speed reference output P sa
terminals 1CN- ¢

output terminals on the host controller. In this
case, adjust Cn-03 according to output voltage
specifications. Feedback {f

pulse input
terminals

1P. Represents twisted-pair cables

The internal 12 V power supply can be +12V | oy 0g
used. 4700 1/2W or more
+12V | 1CN-23
12V | 1CN-24  1ON-5
 1ICN6

Maximum output current 30 mA
Voltage. 12 V12V

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

Cn-2B Control Mode Selection Factory For Speed/Torque Control and
Setting: 0 Position Control
Cn-2B
Setting Control Method
Speed Control Spoed SGDB SERVOPACK
This 1s normal speed control. ref VREF | ons
* Speed reference 1s input from V-REF (1CN-5).
* /P-CON (1CN-41) signal 1s used to switch be- zﬂ‘gemr /P-CON/| 1CN-41
0 tween P control and PI control.
1CN-41 1s PI control
open
ICN-411s at | P control
ov
Position/Torque Control + Speed Control ” SGDB SERVOPACK
This control mode can be switched between reference
position/torque control and speed control. V-REF] 10N-5
* Speed reference 1s mput from V-REF (1CN-5). | Control method 1ON-41
changeover /P-CON -
¢ /P-CON (1CN-41) 1s used to switch the control —_—
7.9 mode between position/torque control and
speed control.
1CN-411s Position/Torque control
open
ICN-411s at | Speed control
oV
Zero-clamp Speed Control Spesd SGDB SERVOPACK
This speed control allows the zero-clamp reference _ V-REF
function to be set when the motor stops. 10N-5
* Speed reference 1s input from V-REF (1CN-5). Zerg-clamp /P-CON -
® /P-CON (1CN-41) signal 1s used to turn the 2 I i i dwhenh
] ero-clamp is performed when the]
10 zero-clamp function ON or OFF. following two conditions are met
1CN-41 15 Turns zero-clamp function
open OFF Condition 1: gﬁCON 1s tumed
1CN-411s at | Turns zero-clamp function ON Condition 2:  Motor speed drops
oV below the preset
value
Preset value: Cn-OF (ZCLVL)

¥ N\
l—m @ Zero-clamp function

This function 15 used for a system in which the host controller does not forma position loop In this case, the stopping
position may shift even if a speed reference 1s set to 0 If the zero-clamp function 1s turned ON, a position loop 1s

ternally formed so that the stopping position 1s firmly “clamped ™
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L .. ]
3 2.1 Inputting the Speed Reference

¢ Using the /P-CON Signal: '

- _ Proportional Control, etc. For Speed Control
- lnPUt /P-CON 1CN-41 . and Position Control

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

SGDB SERVOPACK

Switching between P control and P control

J
1P-CON zs;:l‘:cg:\’g:gm t‘az:f::'-‘::‘l’aémp enabled mode and J
Switching between INHIBIT enabled mode and INHIBIT l
ﬂ prohibited mode
| Switching the control mode ]
) ~ Changing the direction of rotation ]
Cn-28
Cn-2B Setting Meaning of /P-CON Signal
0.1 Switching between proportional (P) control and _
’ proportional/integral (PI) control
2 Not used
7,.8,9 Switching the control mode
10 Switching between zero-clamp enabled and zero-clamp
prohibited modes ’
1 Switching between INHIBIT enabled and INHIBIT
prohibited modes

Adjust the speed reference gain using the following parameter.

VREFGN Speed Umnit: Setting For Speed Control
Cn-03 | Reference Gain (r/min)/V | Range. 10 Only
to 2000

Sets the voltage range for speed reference input Referance

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

R - 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

“7 3-16
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‘

Input a position reference by using the follow

3.2.2 Inputting the Position Reference

LN

ing 1nput signal “reference pulse input.” Since

there are several specifications for input signal, select reference nput for the system to be

created.

To use position control, set the following constant.

Factory setting: 1

For Speed / Torque Control and
Position Control

Control Mode
Cn-28 Selection
Pulse Input Reference

Inputs a move reference by pulse input.

e Line driver output

® +12V Open collector output

® +5V Open collector output

Line Driver Used.

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

Position reference can correspond to the
following three types of output form:

Connection Example 1: Line Driver Output

SGDB SERVOPACK
Photocoupler
PULS S A
Reference { IP ‘ :
pulse input = S
1CN-1 ceeen
Reference IP = ; ﬁh‘ ,
sign input LSIGN etz T ITH :
Error counter [ -SL 1041 5773
clear input CLR IP 1CN-14 : Flﬂ :
{P- Represents twisted-pair cables
Host controller SGDB SERVOPACK
Line dnver Photocoupler
puLs|1CN-7 1D5°° N
P ¥ :1‘ ‘
p__/PULS1CN-8 g

IGN

CLR

1CN-1
I1CN-12

Ve

cennt

1CN-1

R
R T

PR
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3 2.2 Inputting the Position Reference

Connection Example 2: Open Collector Qutput

Sets the value of limiting re- Host controller SGDB SERVOPACK
sistor R1 so that input current

i falls within the following Ve -ﬁ"‘ i '
range: ) — P %fﬂmnﬁupler
3

. P 3 e
Input Current i: 7 to 15 mA o puts| 1ons ‘ :
Examples: —q )
o When Vcecis 12V, R‘E.____gm CON-T— ... :
Rl1=1kQ IP /SIGN | 1CN-12 : ‘.

e When Vecis 5V,
R1=180Q

R IR L1CN-1 .
[ . ‘ .
[CLR_L1CN-14 \ \

A K

$P Represents twisted-pair cables

The signal logic for open collector output is as follows.

When Trl 1s ON Equivalent to high level input
When Trl 1s OFF Equivalent to low level input
The power supply inside the Host controller SGDB SERVOPACK
1kQ4-+
SERVOPACK can be used. . :;:-s Cg__%g__‘r !',ﬁo"‘??oupler
If this power supply is used, About SmA 15002 Nk :
. . ™ — puis |1ICN-8 H iuH
it will not be isolated from 0 — TF a7kQ
V in the SERVOPACK. 1.5V orless ;;Léuﬂ } = L
when ON men [icn12 $ QIR
G 1CN-1 o
— T ICLR [1CN-14 PR
P 1CN-1
K/

B Selecting the Reference Pulse Form

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

— Input PULS Reference Pulse Input | For Position Control Only

— Input /PULS Reference Pulse Input | For Position Control Only
—In put SIGN 1CN-11 Reference Sign Input | For Position Control Only
— Input /SIGN 163 \'B% 2Bl Reference Sign Input | For Position Control Only

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

cn-02 Bit3 | Reference Pulse Form Selection | Factory For Position Control Only
Setting: 0

Cn-02 Bit 4 Reference Pulse Form Selection | Factory For Position Control iny
Setting. 0

cn-02Bits | Reference Pulse Form Selection l;actory For Position Control Only
etung. 0




3.2 Setting Parameters According to Host Controller

Sets the form of a reference pulse that is exter- Do Wor  Postion  SGDB
nally output to the SERVOPACK. ofarance @A_CK
RN Jqunn PU!_-_S.
Sets the pulse form according to the host control- (:2:7:
ler specifications. sin| oV
Set also the input pulse logic 1n bit D of Cn-02.
Cn-02 Input Refer-
Puil)se ence Motor Forward Run Ref- | Motor Reverse Run Ref-
BitD Bsn B4“ l?;t Multipler l[:gl‘: erence erence
Sign + PULS LN PULS LN
0 0 0 pulse (1CN-7) (1CN-7)
train SN [ o | sieNn T v
(1CN-11) (1CN-11)
Two-
0 1 0 x1 phase
0 pulse —H— 00"
Postive [ 0 | 1 | 1 %2 traln with PULS ™ M PULS [ [
logic set- 90 "g’:i';’ ‘;?ét”
ting) phase (1CN-11) (1CN-11)
L]o|o]| x4 |[difer
ence
cw PULS oL PULS
v L nn_
olo 1 g‘éﬁ;"’ (1CN-7) (1CN-7)
SIGN SIGN 1 L
pulse (1cN.n)—"~—n-—"— (1CN-11) L
Sign +
PUS — 11—
0olo]o pulse (1en7) qonn U U U
train SIGN T_ - SIGN
(1CN-11) (1CN-11 "H*
Two-
0 1 0 X1 phase
1 pulse %0° _H._OO‘
(Nega- train with PULS B PULS L
tive logic 0 1 1 X2 90° (1CN-7) (1CN-7)
setting) phf?'se (1%',?_’1'1 )—l_l_LJ_L (%ﬁti‘ 1)_I'j_l—t_l"
1o ]o| x4 [affer
ence
cw
o ol puse+ | PAE T | e U
’ CcCw SIGN SIGN —
pulse (1CN-11) (1CN-11fJ H
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3 2.2 Inputting the Position Reference

Input Pulse Multiply Function:

. Number of : x4
When the reference form is two-phase pulse :ﬁlsgrsmove .
train with 90° phase difference, the input pulse 2 x2
. x1
multiply function can be used. e P ——,
The electronic gear function can also be used to z%fn [ L
convert input pulses. SIGN
(1CN-11)
Example of /0 Signal Generation Timing
Servo ON L ON [
i Release . t < 30
! < 30ms
Base block -——_—-l"*—t' H '2—"t 2 < 6 ms
i {When parameter
1CN-11 -—:-J Cn-121s setto 0)
Sign + pulse p
train

j"’ nnnﬁnnﬂﬂn L ﬂﬂﬂﬂﬂﬂﬂﬂ 13=40ms
1CN-7 .

LI | | | | | I l 14,15, 16 < 2ms
\ 17 = 20 us

PA
PG pulse [
PB

4 = e te_
/COIN
CLR _ﬂ';“‘ ON
Note Theinterval fromthe time the servo ON signalis tumed ON until areference pulse i1sinputmustbe
atleast 40 ms Otherwise, the reference pulse may not be input. .

The error counter clear (CLR) signal mustbe ONforatleast20 us Otherwise, itbecomes invalid.

3-20



3.2 Setting Parameters According to Host Controller

N
Allowable Voltage Level and Timing for Reference Pulse Input
Reference Pulse Electrical Specifications Remarks
Form
Sign + pulse train input T 12 The signs for each
(SIGN + PULS signal) SiN Tt L HE reference pulse are as
Maximum reference PULS — = I _{-\‘f\' foll.ol:r S:h level
frequency: 450 kpps ts] [te gj L:)%v ] e‘w,/el
@ reference © reference : eve
t1. 2501 ,s r211us
13. t17S01us
te, IS, t6 > 3us
90° different two-phase . Phase A Parameter Cn-02 (bats 3,
pulse tram Phase B 4 and 5) 1s used to
(phase A + phase B) PULS switch the iput pulse
Maximum reference SIGN — multipher mode.
frequency
x 1 multipheer. ® |l e
450 kpps Phase B is 905 ' T PhaseB s 805
X 2 multplier: forward from phase B behind phase B
400 kpps 1. 1250108 TR 11ps
x 4 multipher: T X 100 5 503
200 kpps
CCW pulse + CW pulse 11 CCW pulse
T CW pulse
Maximum reference
frequency: 450 kpps PULS —,
SIGN Hts
@ reference © reference
11, 1250148 T &11us
13>3u8 F X 100 S 50%
B Clearing the Error Counter
The following describes how to clear the error counter.
— Input CLR 1CN-15 Error Counter Clear Input g(;rl}l,’osmon Control
— Input /CLR 1CN-14 Error Counter Clear Input g(:‘rl;’osmon Control
Setting the CLR signal to high level does the fol- SGDB SERVOPACK
lowing: CLR
e Sets the error counter inside the SERVOPACK to 0. l Clear
Position loop
e Prohibits position loop control. SITor counter

Use this signal to clear the error counter from the

host controller.

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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L . . ]
3.2.3 Using Encoder Outputs

cn-02Bit A | Error Counter Clear Signal Factor)t For Position Control Only
Selecuion Setting: 0

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

Setting Meaning

Clears the error counter when the CLR CLR H
signal 1s set at high level. Error pulses do 1CN-15 | Cleared state
0 not accumulate while the signal remains at
gh level.
Clears the error counter only once when CLR | -
1 the nsing edge of the CLR signal rises. 1CN-15 A
Cleared only once at this pomnt
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 1n the host controller.

This output Is
explained here
SGDB SERVOPACK Host ‘
SGMO lter
servomotor
encoder 2CN 1CN], - 2 - .
F
d{;g::‘;“ o BhasaBli
‘ circurt e

W N
% € Duivided (or dividing)

“Dividing” means converting an input pulse tramn from the encoder mounted on the motor according to the preset .
pulse density and outputting the converted pulse The unit 1s pulses per revolution
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—

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

lowing circuit diagram.

SGDB SERVOPACK

Host controller
- Line receiver
Phase A 1CN-33] PAO P R 2 s, Phase A
i 1cN34) PO IPE ﬂ 1
P L
Phase B Lot & - NI R & S > PhaseB
1CN-36 | /PBO : t”: D 7
Phase C IoN1eg pco A 10 ' _,. PhaseC
1CN20) /PCO ! t” : G 9
I g[c he Choke
F =l coll
' ' ov SV o4 +5V
I a+ +
1CN-1 o [ -
— ov
‘L 1 '\’ g Smoothing
CN-50 -
ov ) capacitor

P: Represents twisted-pair cables

Line receiver used SN75175 manufactured by Texas

Instruments Inc. or MC3486 (or
equivalent)

R (termination resistor):

C (decoupling capacitor):

B VO Signals

I/0 signals are described below.

22010470 Q
0.1 uF

Output_> PAO 1CN-33 Encoder Output Phase-A

For Speed/Torque Control
and Position Control

Encoder Output
/PAO 1CN-34 |yl

Output —

For Speed/Torque Control
and Position Control

m—_} ?OTCN? Encoder Output Phase-B

For Speed/Torque Control
and Position Control

Ou t_m /PBTC N,- k1-J Encoder Output Phase-/B

For Speed/Torque Control
and Position Control

Output —- PCO m Encoder Output Phase-C

For Speed/Torque Control
and Position Control

Output — WCN-ZO Encoder Output Phase-/C

For Speed/Torque Control

and Position Control

Drvided encoder signals are output.

Always connect these signal terminals when a position loop is formed 1n the host controller

to perform position control.

Set a dividing ratio in the following parameter.

[ Cn-0A PGRAT

-

| Dividing ratio setting

The dividing ratio setting 1s 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" Reverse rotation "H‘- 80"
Phase A _u—l_,_ Phase A w
Phase B 'LJ—‘_J"'L Phase B J—L_J—LJ-

—

Phase C .
——eeee

Absolute Encoder

Reverse rotation

Forward rotation -H<—so'
Phase A | l l '

Phase B l I I I |
Phase C _I—I_

—ee > |

Phase A

Phase B I I I I I
Phase C _f—l_

Phase C ——rl‘—'—'

——p t

few
T

——— {

— Input SEN 1CN-4

1CN-2

— Input SG

Output - PSO 1CN-48

/PSO 1CN-49

Output —
1CN-21

— Input BAT
— Input BATO 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 Control
Encoder Output Phase-/S | For Speed/Torque Control
and Position Control
Battery (+) For Speed/Torque 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/Torque Control

and Position Control

SG: Connect to 0 V on the host controller.
FG: Connect to the cable shiclded wire.
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\4—

‘ M Setting the Type of Encoder

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

Cn-01 BitE Encoder Type Selection Factory For Speed/Torque Control and
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 1
S Absolute encoder:
8192 pulses per revolution

M Setting the Pulse Dividing Ratio

‘ Set the pulse dividing ratio in the following parameter.
PGRAT " | Umt: | 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 o N ,%&6‘:';:‘(‘2;5‘53;"3
ERVOPACK -34
signals (PAO, /PAO, PBO and /PBO). x NOEMN P80 (:11%% 4:2:
r X
. Pulses from motor encoder (PG) are divided by eneo . -
i the preset number of pulses before being output. — msm ot

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

The setting range varies according to the encoder used.

Preset value: 16
Setting example: PAO

PBO J}wm'u'mu'uj_j}ru
r 1 revolution !
Motor Type Number of Encoder Pulses Per Revolution Setting Range
Encoder
Specifications
2 Incremental encoder. 8192 pulses per revolution 16 to 8192
3 Incremental encoder: 2048 pulses per revolution 16 to 2048
' 6 Incremental encoder: 4096 pulses per revolution 16 to 4096
w Absolute encoder: 1024 pulses per revolution 16 to 1024
S Absolute encoder. 8192 pulsés per revolution 16 to 8192
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3.2 4 Using Contact I/0 Signals

rAfter 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 signal ter-
minals as necessary.

Bl Contact Input Signal Terminal Connections

Connect the contact input signals as follows:

SGDB SERVOPACK
/0 power
supply
1 +24v a7k Photocoupler
+24VIN onar 47 _
Host controller {%H: :
e /PCL sma  Lg ™y
o O 1CN-45 | 4¢———
—_— MN-CL - i }Hi
—o o 1CN4G =
R /S-ON -{N
B~ 1CN-40 1O MK
— /P-CON E\{
| B 1CN-41 oy,
] p-or 1CN-42 :B :
B N 05
N-OoT 1CN-43 E{'
I R
— JALMRST y B{ :
+—0 O 1eNad 9 TN :
Vo‘v

IMPORTANT Provide an external 1/0 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 1/O Power Supply For Speed/Torque
— Input +24VIN 1CN-47 Control and Position
Control
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L I R
This external power supply input terminal is SGDB SERVOPACK
common to the following contact input signals: prdesned
Ra)

Contact Input Signals: /P-CL (ICN-45) T __oam] .
/N-CL (ICN-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)

Il Contact Output Signal Terminal Connections

SGDB SERVOPACK /O power
These output signals are used supply A "
to indicate SGDB SERVOPACK Photocoupler [+24V ] ©
operation status. . P 1CN-31] ALM+ |
T | “wxom bt
a Y 1CN-32] ALM-
Photocoupler output 1CN-25] v-CMPs e
Per output e M1 X soma ]
Maximum operational ' 1 i X U 1CN-26 | /V-CMP-
voltage: 30 VDC —. 1CN-27 _@gu,_m__
Maximum output H < I !;;I
current. 50 mA DC =" lﬁll-aﬂ pAIC0N-
L E‘F* 1CN-30} /S-RDY~
1CN-37] ALO1 -ﬂ-
Open collector output X2 mA D_
Per output -ﬂ.
1CN-38] ALO2
Maximum operational  fege—-{— >—
voltage. 30 VDC & |
Maximum output .U
current 20 mA DC 1CN-36] ALOS D
—d 1CN-1 |SG-
Vov & oV eonuouer

IMPORTANT Provide an external /O 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 control without having to consider the
machine gear ratio and the number of encoder pulses.

When Electronic Gear Function When Electronic Gear Function
is Not Used When E
Workpiece Reference

Workpiece L an_,_l_un%um

Eﬂ% Number of Ball screw
encoder pitch 6 mm

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

Machine conditions and reference unit

To move a workpiece 10 mm, must be defined for the electronic gear

. function beforehand.
One revolution is equivalent to 6 mm, so on beforehand
10 = 6 =1 6666 (revolutions)
2048 x 4 (pulses) 1s equivalent to one revolution, so .
1.6666 x 2,048 x 4 = 13,653 (pulses) To move a workpiece 10 mm:
A total of 13653 pulses must be input as a reference Tg f;';;"_‘.:_e1u;::.l's=11 (')"(')‘(')g;uls es

The host controller needs to make this calculation

l Setting the Electronic Gear

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

1. Check the machine specifications. 1
Items related to electronic gear: | ]
— Gear ratio Ball screw pitch
— Ball screw pitch Gear ratio
— Pulley diameter

2. Check the number of encoder pulses for the SGM[] 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
S 8192

* Same as parameter Cn-11 settings
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E*

‘ 3. Determine the reference unit to be used.

Reference unit 1s the minimum unit of position  To move a table in 0.001 mm units
Reference unit 0 001 mm

data used for moving the load. —>
(Mmimum unit of reference from host control- I ]

ler) |
Examples:

0.01 mm, 0.001 mm, 0.1°, 0.01 inch
Determine the reference unit according to

Reference input of one pulse moves the load by ~machine specifications and positioning
accura
one reference umt. Y

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

. 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 umit

Example: When ball screw pitch 1s 5 mm and reference unit 1s 0.001 mm
5/0.001 = 5,000 (reference units)

. Ball Screw Disc Table Belt & Pulley

Load shaft Loadshaft _p
PO S Ot D
36°°

P Pitch 3
1revolution o ! revolwor.\- D Pulley diameter

~  Reference untt

= TReference unit 1 revolution D
= Reference unt
‘ 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 (‘%) =\
~ Number of encoder pulses x 4 x
Travel distance per revolution of load shaft (in reference units) n
Make sure that the electronic gear ratio meets the following condition.
001 = Electronic gear ratio (Aé) < 100
. If the electronic gear rat10 1s outside this range, the SERVOPACK does not work properly. In this case, modify

the load configuration or reference umt
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3.2.5 Using the Electronic Gear

6. Set 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 1n the following parameters.

RATB . Electronic gear ratio (numerator)

(B)—/’ Cn-24

A/~ | cn-25

RATA Electronic gear ratio (denominator)

Thas 1s all that is required to set the electronic gear.

RATB Umt: | Setting Factory For Position
Cn-24 | Electronic Gear Ratio | None |Range: 1 | Setting: 4 | Control Only
(Numerator) to 65535
_| RATA Unit. | Setting Factory For Position
Cn-25 | Electronic Gear Ratio | None {Range:1 | Setting: 1 | Control Only
(Denominator) to 65535
Set the electronic gear ratio according to ma- | S OPACK
chine specifications. rofars SGMB  wor

Electronic gear ratio (%) = Cn-24

~ Cn-25

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

tating speed]

Note that the parameter settings must meet the following condition:
0.01 < (%) < 100
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. B Examples of Setting an Electronic Gear Ratio for Different Load
= Mechanisms
B |
Ball Screw

Reference unit' 0.001 mm Travel distance per =-8mm_ _ enno
revolution of load shaft ~ 0.001mm

Load shaft B) _2048 x4 x 1 _ Cn24
Electronic gear ratio ( A) 5000 % 1 Cnos
Ball screw Preset | cnog [ 8102
Incremental pitch 6 mm values
encoder: Cn-25 6000

2048 pulses per revolution

Disc Table .
Travel distanceper  _  360° _ 3600
revolution of load shaft 010
0.15 3.1 (1_3)_2048x4x3_0n-24
Electronic gear ratio A) = "300x 1 ~ Gnos
Load shaft
Incremental encoder: sa’f::st Cn-24 | 24576
2048 pulses per revolution cn25 | 3600
. Belt & Pulley
Reference unit 0.0254 mm Travel distanceper ~ _ 314 x 100mm _ , 2362
Load shaft revolution of load shaft 0.0254mm
Gear ratio, Electronic gear ratio (E) =1024 x4 x24 _Cn24
24 .1 Pulley diameter . A 12362 x 1 Cn-25
100 mm
_ 98304 _ 49152
! Absolute encoder ~ 12362 61810 Prleset Cn-24 49152
1024 pulses per revolution values Cn-25 61810
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]
3.2.6 Using Torque Control
Il Control Block Diagram for Position Control
SGDB SERVOPACK for position control
Cn-1D Cn-24  Cn27 Cn-1C
eed-
Differ- B Prmary Bias
forward | —=
entiation [gam A lag fiter
Cn-25 o ICOIN
Cn-02 signal SGMB
Reference Cn26 Cn24 oNB tor
R pulse X1 + Cn1A |
» X2 + + ‘
Error - Spesd |__] Current -~
X4 Cnos - | counter ke loop loop '@
Smooth- H
ing !
2 ®
PG signal Encoder
- Frequency
hl dividing

7. Set the travel distance 1n 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
l 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
_l: Level 4: To switch between torque control and other control
This section describes how to use levels 3 and 4 of the torque control function.
W 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 S |
etting: 0 and position Control

Thas is dedicated torque control.

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

Examples of Use:  Tension control
Pressure control
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Cn-2

Control Mode

Torque Control

Ths 15 a dedicated torque control mode.
* A torque reference s mput from T-REF (1CN-9).
* /P-CON 1s not used

* Speed reference mput 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.

Example of Use:  SGMB servomotor

Tension control

Torque
re)

SERVOPACK

T-REF | 1CNB

Speed imit V-REF 1CNG

Torque Control + Speed Control (Analog
Reference)

Torque control and speed control can be switched.

* A speed reference or speed limit value 1s input
from V-REF (1CN-5).

¢ T-REF (1CN-9) inputs a torque reference, torque
feed-forward reference or torque limit value de-
pending on the control mode used

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

When 1CN-41 1s Torque
open control
When ICN-41 1s at | Speed
ov control

SERVOPACK
Speed
reference V-REF
1CN-5
Torque
reference T-REF
1CN-9
Switching
o d /P-CON
speed an -
oo — 1 1CN-41
reference

In the Torque Control mode (/P-CON 1s OFF):
* T-REF reference controls torque.

* V-REF can be used to it motor speed. (when bit
20fCn-021s 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.

Principle of Speed Restriction

When the speed exceeds the speed limt,
negative feedback of torque proportional to
the difference between the current speed and
the lmit speed 1s 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

Motor speadI

V-REF
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3.2.6 Using Torque Control

Cn-2

B Control Mode
In the Speed Control mode (/P-CON 1s ON):
Values set 1n bit 9 of parameter Cn-02 and bit 8 of Cn-02 determine the following:
Parameter Speed Torque )
Reference Input
Cn-02 | Cn-02 Input (T-lgEF) Remarks
- (V-REP) | (1cN-9, 10
Bit9 Bit 8 (1CN-5, 6) (ICN-9, 10)
Speed control
0 Y Speed Cannot be
reference used
Any value can be set i bit 8
Speed control with torque | of Cn-02 (0 and 1 have the
9 feed-forward same effect).
1 For details of speed control
with torque 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
limut by analog voltage with torque limit by analog
0 1 reference voltage reference, refer to
Section 3.2.8 Using Torque
Speed Torque limit | Restriction by Analog
reference value Voltage Reference.
Position Control ++ Torque Control
This mode allows switching between position control and torque control.
¢ /P-CON (1CN-41) 1s used to switch the control mode between position control and
torque control.
8

When 1CN-41 1s Position
open control
When 1CN-41 1s at | Torque
ov control
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“»

M input Signals for Torque Control J

The following input signals perform torque control.

[

SGDB
SERVOPACK
T-REF 1N
Torque reference input { P relence
(Analog voltage input) SG—;—‘J-GM-‘

- V-REF .
Speed limit input SICNS L b Speed
(Analog voltage mput){ "G ioN.g]  Teference

{P Represents twisted-pair cables

—In put T-REF 1CN-9 Torque Reference Input g))l;l ggleegg;)rque
\ - i Signal Ground for Torque For Speed/Torque
— Input SG 1CN-10 Reference Input

Control Only

These signals are used when torque control is se-
lected.

Reference

.
petad
o

Motor torque is controlled so that it is propor-
tional to the input voltage between T-REF and

Standard v
SG. setting I“nl;):u?von::ge
Standard Setting 20 tho skope
Cn-13 = 30: This setting means that 3 V is equiv- J-00 }'%SKJSN,
alent to rated torque.
Examples:  +3 V input — Rated torque in forward direction
+9 V input — 300% of rated torque 1n 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
470 0 1/2 W or more
See the figure on the right.
e For noise control, always use 2y 2k0 q—lﬂ 1cNg
twisted-parr cables. T P s
1CN-10
* Example of Variable Resistor for Speed Setting:
Model 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
R _ . Speed Reference Input (or For Speed/Torque
- Inp ut V-REF 1CN-5 Speed Limit Input) Control Only
. - Signal Ground for Speed For Speed/Torque
— Input SG 1CN-6 Reference Input Control Only

These signals are used when speed control 1s se-
lected.

Reference
speed (r/min)

For normal speed control, always connect these

signal terminals. = |
Standard 10 15
Motor speed is controlled so that 1t is proportion-  seting —1500 Input vohtage
al to the input voltage between V-REF and SG. -3000 S the slope
4500 (VREFGN)
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3.2 6 Using Torque Control

Standard Example
Cn-03 = 500: This setting means that 6 V 1s equivalent to 3000 r/min.

Examples: 46 V input — 3000 r/min in forward direction
+1 V mput — 500 r/min in forward direction
-3 V input — 1500 r/min 1n reverse direction

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

Example of Input Circuit: SGDB SERVOPACK
- . 470 Q 1/2 W or more
See the figure on the right.
+12V
e For noise control, always use 2k0 VRER on-s
twisted-pair cables. T P sc \one

e Example of Variable Resistor for Speed Setting: .
Model 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.

e Using /P-CON Signal

Proportional Control, etc For Speed/Torque
— Input /P-CON 1CN-41 Control and Position
Control

-t

The function of this input signal varies according to the Cn-2B setting.

SGDB SERVOPACK

Switching between P control and Pl control |
N Switching between zero-clamp enabled
/P-CON mode and zero-clamp prohibited mode
— Ot o__i Switching between INHIBIT enabled mode

and INHIBIT prohibited mode

°\| Switching the control mode 1
\-—‘ 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 mades.
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B Parameters for Torque Control

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

TCRFGN Umnt. Setting Factory For Speed/Torque
Cn-13 | Torque Reference | 0.1 V/Rated |Range: 10 Setting. 30 | Control Only
Gain Torque to 100
Sets the voltage range of torque reference mnput Reference torcue L
Rated torque

T-REF (1CN-9) according to the output form of

the host controller or external circuit. Reference

voltage (V)

The factory setting 1s 30, so the rated torque is 3 Set ths reference voltage

V (30x0.1).
TCRLMT Umt: | Setting Factory For Speed/Torque
Cn-14 | Speed Limut for r/min | Range: Oto | Setting. Control Only
Torque Control 10000 10000

Sets a motor speed limit value in torque control s”;ﬂ:g:’;‘;’;: oo for Torgue Contral
mode.

TCRLMT
This parameter 1s used to prevent machine over-

speed during torque control.

Torque
VREFGN Umnt: Setting For Speed/Torque
Cn-03 { Speed Reference Gain | (t/min)/V Range. 0 Control Only
to 2000
Sets the voltage range of speed reference input Reference e
V-REF (1CN-5) according to the output form of fm
the host controller or external circuit. Relerence
voltage (V)
The factory setting is rated speed 5-1%/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
at 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 1 overshoot or undershoot. To prevent this,
set the optimum value while observing system response.
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3 27 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
‘ m T-REF r—_lc'nd a Servomotor
—

Integration
(Cn-05)

Speed
calculation FS,

. \ Frequency Encoder
I ;[ dividing

KP: Position foop 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.

Selection of Torque Factory For Speed/Torque Control

Cn-02 Bit 9 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 Torque 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 1s Cn-13 = 30. If, for example, the torque feed-forward value is £ 3V,
torque is restricted to + 100% (rated torque).

TCREGN Umt. 01 | Setting Factory For Speed/Torque
Cn-13_ | Torque Reference V/Rated | Range: 10 | Setting: 30 | Control Only
Gain Torque to 100
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3.2.8 Using Torque Restriction by Analog Voltage Reference

For speed coritrol (analog reference) only.

This function restricts torque by assigning the T-REF terminal (1CN-9, 1CN-10) a torque limit
value n terms of analog voltage. Since torque reference mput terminal T-REF is used as an
1nput terminal, this function cannot be used for torque control.

Schematic Block Diagram for Torque Restriction by Analog Voltage Reference

Torque imit value A
q T-REF on13

Speed reference V-REF Speed loop + /
™ | sanienos) [P ] > fteronce
Integration [
Cn05) Torque imit value

Speed feedback

B How to Use Torque Restriction by Analog Voltage Reference

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

Cn-02 Bit 8 Torque Restriction by Factory For Speed/Torque Control
Analog Voltage Reference Setting: 0 Only

Enables this torque restriction function.

To use this function, nput a speed reference to the V-REF terminal and a torque himit 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 termunal as a torque it 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 Torque Feed-forward Function.

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

H Setting a Torque Limit Value in Parameter Cn-13

The factory setting 1s Cn=13 = 30. If, for example, the torque limut value is 3 V, torque is
restricted to 100% (rated torque).

TCRFGN Setting ,
~ Umt: 0.1 V/ > Factory For Speed/Torque
Cn-13 g;?lue Reference Rated Torque :za;'gg' 10 Setting. 30 | Control Only
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329 Using the Reference Pulse Inhibit Function (INHIBIT)

3.2.9 Using the Reference Pulse 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, theréfore, the /P-CON signal cannot be used to switch between pro-
portion (P) control and proportional/integral (PT) control for speed loop (PI control is always

used.)

Reference pulse

/P-CON -—*T

Schematic Block Diagram for INHIBIT Function
SGDB SERVOPACK

1%%

A\

/P-CON

(o]

(o]
g o Error
1" .

'3 - counter

Feedback pulse

Hl How to Use Reference Pulse Inhibit Function: INHIBIT

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

Cn-2B

Control Mode Selection Factory For Position Control Only

Settm&: 0

Enables the INHIBIT function.

Setting

0

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

Uses the INHIBIT function. )
/P-CON signal 1s used to enable or prombit the INHIBIT function.

/P-CON

Meaning

OFF

Counts reference pulses.

ON

Prohibits the SERVOPACK from counting reference
pulses
The motor remains 1n servo locked (clamped) status.

340
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“J

B Relationship between INHIBIT Signal and Reference Pulse

/INHIBIT signal —ON—-’ OFF I—i
(/P-CON) s
:

Refi pulse ' i
) 1] 1
pem Rt

1

—b t,2>05ms

Input reference pulses

are not counted during

this penod

3.2.10 Using the Reference Pulse Input Filter Selection Function

This function selects a reference pulse mput 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 controller:

Cn-02 Bit F Reference Pulse Input Filter | Factory For Position Control Only
Selection Function Setung: 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 pulses 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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L R R R
32 11 Using the Analog Monitor

3.2.11 Using the Analog Monitor

The following two analog voltage monitor signals are output.

. - _ Torque Momitor For Speed/Torque Control

i Output — TRQ-M 1 CNJE_ and Position Control
. _ - Speed Monitor For Speed/Torque Control

OUtPUt — VTG-M 1CN-17 and Position Control

The following memory switch 1s used to modify the signal specifications.

Bit6 TRQ-M Specifications Factory
Setting: 0
cn-02 |Bit7 VTG-M Specifications Factory
- Setting: O
BitE Error Pulse Monitor Level Factory
Changeover Setting: 0
TRQ-M
Cn-02 Bit 6 Control Mode Specifications
0 - _— Torque monitor
- (F2V/+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 Speed/torque control | Undefined
Positron control Error pulse Cn-02btE=0: ¥0.05V/£1
monitor reference unit
Cn-02bitE=1: ¥0.05 V/+100
reference units

* The umtis F2V/+ 1000 /min
Analog monitor can also be available with exclusive-use cable (Model: DE9404559) from

5CN connector.
White Red
I 1
5CN
| W |
Black Black
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Cable Color | Signal Name Contents
Red VTG-M Speed/error pulse monitor
White TRQ-M Torqde/speed reference momitor
Black (x2) GND Grouﬂllm_g'
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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 SERVOPACKSs provide many functions, and have parameters called “parame-
ters” to allow the user to specify each function and perform fine adjustment.

Parameters SGDB SERVOPACK
|- el
: I f Digital Operator i1s used to
set parameters.
d L
bl ®

Parameters are divided nto the following two types.

Memory switch Each bit of this switch 1s turned ON or OFF to specify a
Cn-01, Cn-02 function.
Parameter setting A numerical value such as a torque limut value or speed loop
Cn-03 and later gain 18 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

Cn-..

Parameter setting
Cn-..
Cn-2D OUTSEL Output signal selection

For a list of parameters, refer to 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 Umt. | Setting Factory For Speed/Torque Control
Cn-10 | Jog Speed r/mm | Range: 0 | Setting: and Position Control
to 10000 | 500
This constant 1s used to set a motor speed when the Operation Using Digital Operator

motor is operated using a Digital Operator.

If a value higher than the maximum speed 1s set, the

maximum speed value 1s used.
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3 33 Setting the Number of Encoder Pulses

3.3.3 Setting the Number of Encoder Pulses - ‘

To ensure that the X-senies 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:

Encoder Type Selection Factory For Speed/Torque Control and

Cn-01 Bit E Setting: 0 Position Control

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

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

Motor Type Number of Encoder Pulses Per Revolution Preset Value
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

PULSNO Unit. Pulses 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 pulses per revolution 8192
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3.3.4 Setting the Motor Model

To ensure that the E-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-2BA[JA 211
SGMB-2BA[B 215
3ZA SGDB-3ZAD SGMB-3ZAOA 213
SGMB-3ZA(OB 214
3GA SGDB-3GAD SGMB-3GA[DJA 216
SGMB-3GA[IB 217
2BD SGDB-2BDD SGMB-2BAOD 218
SGMB-2BAJE 219
32D SGDB-3ZDD SGMB-3ZA[ID 220
SGMB-3ZA[JE 226
3GD SGDB-3GDD SGMB-3GAOD 227
SGMB-3GACIE 228
4ED SGDB-4EDD SGMB-4EA[ID 229
SGMB-4EAJE 230
SED SGDB-5EDD SGMB-5EAID 231 °
SGMB-5EACJE 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 1s long, adjust the encoder supply voltage by setting the following parameter.

Encoder Power Umt. 0 1 mV
Cn-2C | Voltage Adjustment

Factory Setting* 52500

For Speed/Torque
Control and
Position Control

The following values apply to standard cables:

- 12-bit absolute encoder
Incremental encoder

Lengthofcables| 3m 5m 10m i5m 20m
m
15-bit absolute encoder 55000 57000
52500 54000 55500

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

5

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

B “Why Does the Motor Not Stop?”

When 0 V 1s 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

. 1s adjusted to 0 V, the motor will stop.

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

[ L Offset
Reference Offset 15 corrected by

Reference
voltage —: > voltage the SERVOPACK
'speed or

reference torque

Reference speed
or reference torque
Offset adjustment

B Adjusting the Reference Offset

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

Automatic adyustment of reference off- Reference offset is automatically adjusted to 0 V.

set

Ref ff;
‘ Manual adjustment of reference offset ) :1 l::'ence offset can be intentionally set to a specified

IMPORTANT If a position control loop is formed 1n the host controller, do not use automatic adjustment. Always use manual
adjustment.

For detailed adjustment procedures, refer to the following sections.

Adjustment Method

:::tommc adyustment of reference off- Section.4.2.4 Reference Offset Automanic Adjustment
Manual adjustment of reference offset | Section 4.2.5 Reference Offset Manual Adjustment Mode
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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
1s Turned OFF Setting: 0 Position Control
Operation to Be Performed For Speed/Torque Control and
Cn-01Bit 7 | When Motor Stops After Servo Position Control
1s Turned OFF
The SERVOPACK enters servo OFF status when: Servo OFF
. After stop
® Servo ON input signal (/S-ON, 1CN-40) is turned OFF Plop moce .
dynamic Bit7
® Servo alarm arises y B:':"e N[ Fiong
dy brake
® Power is turned OFF 1 I mgg |

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 1s 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 bt 7 0 Releases dynamic brake after the motor stops.
1 Does not release dynamic brake even after the motor stop.

For 2.0-kW models, bit 7 of Cn-01 can be set to O only.

l—‘ = SERVOPACK Servomotor
1 & Dynamic brake (DB)
e 5G

One of the general methods to cause a motor to stop suddenly J
“Dynamic brake” suddenly stops a servomotor by shorting its electrical circuit é_c:‘—
[}
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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 posl-
tion loop by speed reference nput.

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
1s turned ON, an internal position loop 1s temporarily formed, causing the motor to be clamped
within one pulse. Even if the motor is forcibly rotated by external force, it returns to the zero-

clamp position.
Speed reference less than
Cn-29 setting is ignored
/ instantaneously
Host controller
Speed reference
__. rr----
/] [ RO0ngRIRe

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-clamp 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 zero-clamp Speed reference  V-REF
function to be set when the motor stops. ICN-5
* A speed reference 1s input from V-REF | Zero-clamp /P-CON | 1CN-41
(1CN-5).
® /P-CON (1CN-41) 1s used to turn the
10 zero-clamp function ON or OFF,
/P-CON Tumns zero-clamp | | Zero-clamp 1s performed when the
(1CN-41) 1s open | function OFF following two conditions are met;
(OFF) /P-CON signal 1s closed.
/P-CON Turns zero-clamp | | Motor speed 1s below the value set 1n
(ICN441)1s 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 ZCIVL - Unit: | Setting Range: 0 | Factory For Speed Control
Zero-Clamp Level | r/min | to 10000 Setting: 10 | Only

If zero-clamp speed control is selected, set the motor speed level at which zero-clamp 1s
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 1s performed when all the following conditions are met:

e Zero-clamp speed control is selected (Parameter Cn-2B=10).
e /P-CON-(1CN-41) is turned ON (0 V).

e Motor speed drops below the preset value.

V-REF speed reference
Speed
_Presetvaluefor [ ]\ A g" "_:-
zero-clamp : \ Time
l ] | Closed (ON)
/P-CON input { Open (OFF) by ’ ;
Zero-clamp being h . :
performed :' ! ' E
3.4.4 Using the Holding Brake
Holding brake is useful when a servodriveisusedto Servomotor
control a vertical axis. A servomotor with brake pre-
vents the movable part from dropping due to gravita- \
- i . Holding brake
tion when the system power is turned OFE.
Prevents movable
’ part from shifting
’ due to gravitation
’ when power is
. turned OFF
’
]

I IMPORTANT I The built-1n brake in servomotor with brake 1s a de-energization operation type, which 1s 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 1s more than about 120% of the rated motor torque.
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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 1s shown below.

SGMB servomotor
SGDB SERVOPACK with brake
Power supply
| ——9 um v A
1 —9 125 v —
{ ——9 a7 w c M
Licr +‘ D
Lsct E
BK-RY /BK+ F BK
e T T RE LT ‘
T px- | AL LD

BK-RY Blue or

ch
- yellow Red
O —

AC DClppk |
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
Output — /BK Control and Position
Control

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 1s used.

Related Parameters

Cn-12 Time delay from brake signal until servo OFF
Cn-15 Speed level for brake signal output duning operation

Cn-16 Output timing of brake signal during motor operation

- ON Status:
Circuit 1s closed or signal 1s at low level Relcases the brake.
OFF Status:
Circuit 15 open or signal 1s at high level, Apphes the brake.

Set the following parameter to specify the 1CN pin to which the BK signal 1s output.

Setting Range: | Factory For Speed/Torque
OUTSEL Output 110t0666 | Setting. 210 | Control and
Signal Selection Position Control

Cn-2D

This parameter is used to select a function signal as the ICN output signal.
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N O R
3.4.4 Using the Holding Brake

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: /BK 1s output to 1CN-27 and 1CN-28.
Cn-2D=[1401
Preset value Function

/COIN//V-CMP )
(Can be allocated to 1CN-25 and 1CN-26 only.)

/TGON
/S-RDY
ICLT
/BK

Overload warning .

Overload alarm

0

Al ] ] W] N =

B Brake ON Timing

If the machine moves slightly due to gravity when the brake 1s applied, set the following
parameter to adjust brake ON timing:

Time delay from the Unmt: | Settng | Factory | For ’
time a brake signal 1s 10 ms |Range O | Setting: O | 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 a:d s;erI(;I OFF opera- ﬁ&'f;gf“‘ l SevoON oo oFF
tion (motor output stop) when B servomo- &2 " mif—_—
brake
tor with brake is used. ! Aoply brake
SevoONOFF | MotoreON  [=55om
operation (motor H '\ OFF
ON/OFF status) . ;
BRKTIM

With the standard setting, the servo is turned OFF when /BK signal (brake operation) is
output. The machine may move shghtly due to gravitation. This movement depends on
machine configuration and brake characteristics. If this happens, use this parameter to
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 miotor stops.

Speed Level at Umt Setting Factory | For
which Brake Signal | t/min | Range: Setting: | Speed/Torque
Cn-15 | BRKSPD Is Output during 0to 10000 | 100 Control and
Motor Operation Position
Control
Output Timing of | Umt: | Setting Factory | For
Brake Signal during | 10 ms | Range: 10 Setting. | Speed/Torque
Cn-16 | BRKWAI  Motor Operation to 100 50 Control and
Position
Control

Cn-15 and Cn-16 are used for SGMB servomo-
tors with brake. Use these parameters to set
brake timing used when the servo 1s turned OFF
by input signal /S-ON (1CN-40) or alarm occur-
rence during motor rotation.

Brakes for SGMB servomotors are designed as
holding brakes. Therefore, brake ON timing
when the motor stops must be appropriate.
Adjust the parameter settings while observing
machine operation.

Brake Timing when Motor s in Stopped Status

Power OFF by
/S-ON input
(1CN-40) or

Motor speed
(r/mun)

BRKSPD
(Cn-15)

alarm
occurrence L

!

/BK output

Servo ON
| Servo OFF

[}

1 Stop by dynamic
! brake or coasting
1o a stop (Cn-01
bit 6)

ne
When this time elapses, /BK signal is output

Conditions for /BK Signal Output During Motor Operation

The circuit is opened 1 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 (BRKWAI) has elapsed since servo OFF occurred.

If a value higher than the maximum speed 1s set, the maximum speed value 1s 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 so0
that acceleration and deceleration can be as constant as possible To use this function, set the

following parameters.
SFSACC Umt: { Setting | Factory | For Speed Control
Cn-07 | Soft Start Time (Acceleration) ms Range. O | Setting: O | Only .
to 10000
SFSDEC Umt: | Setting | Factory | For Speed Control
Cn-23 | Soft Start Time (Deceleration) ms | Range: 0 | Setting: 0 | Only
" to 10000
In the SERVOPACK, a speed reference 1s multiplied Speed _'-——'L_
reference
by the acceleration or deceleration value set in Cn-07 @ Soft stam
or Cn-23 to provide speed control. Maximum
' SGDB % speed
; S| CK Y
Smooth speed control can be achieved when progres- Siama oo /
sive speed references are input or when contact input T Bt e mtorval
speed control is used. . Maxmum

» >, Speed
Set these parameters as follows. m

Cn-23 Set this time interval

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

Cn-23:  Time interval from the time the motor 1s running at the maximum speed until
. 1t stops
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‘ 3.5.2 Using the Smoothing Function

The smoothing function adjusts constant-frequency reference input mnside the SERVOPACK
so that acceleration and deceleration can be as constant as possible. To use this function, set

the following parameter.

ACCTME Position Reference Umt: Settng | 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 Retorence S TVOPACK
processing for mnput reference pulses (primary lag PS8, o0 — Servomotor

. characteristics).

—>| ondecele

This function prevents the motor from running at Hz) JUUUUUUVUIARAND
. . . Reference
progressive speeds in the following cases: pulse I [ |
frequency D Apply
. acceleration/deceleratio
® When the host controller which outputs refer- L. .Y nprocessing
ences cannot perform acceleration/deceleration Hz| § i Cn-26{ACCTME)
processing Poterence | &
frequency JuUiunnriuurem
. ® When reference pulse frequency is too low

® When reference electronic gear ratio 1s too high (more than 10 times)

This function does not change the travel distance (number of pulses).

3.5.3 Adjusti'ng the Gain

If speed loop gain or position loop gain exceeds the allowable limut 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 1n the vicinity of
0V, smooth operation cannot be expected. Adjust the reference offset to 0 V.

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

Offset * K
! Refarance| t Offset s corrected by
’ 1S COI
votage L ™ the SERVOPACK
.** /| Referen -

4 speed or

reference
Offset adjustment torque

B How to Adjust the Reference Offset

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

Automatic adjustment of reference offset | Reference offset 1s automatically adjusted.

Reference offset can be intentionally set to a specified

Manual adjustment of reference offset
value.

IMPORTANT If a position control loop 1s formed 1n 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

Section 4.2.5 Reference Offset Manual Adjustment

Manual adjustment of reference offset 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 ttme constant. Vibration may stop.

TRQFIL Umt: Setting For
. Torque Reference Filter Time 100 ps | Range: 0 Speed/Torque
Cn-17 | Constant to 250 Control and
Position
Control

Cn-17 1s a torque reference filter time constant for the SGDB SERVOPACK. The smaller
the value, the agher the torque control response. There 1s, 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
e

R

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 Servo 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.

X-series SERVOPACKSs 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 loop 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 1s 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.

. | Setting For Speed/Torque
Cn-04 lgchcll)lll,ozo Gan (Kv) g'zm' Range: 1 l;:::ttlor)t 80 Control and Position
P P to 2000 ng: Control
PITIME Umt: lszzt‘:":f Factory For Speed/Torque
Cn-05 | Speed Loop Integration | 0.01 200%0' Setting: Control and Position
Time Constant (Ti1) ms 2000 Control
51200
Cn-04. and Cn-05 are aspeed loop gamand anin-  Speed " Speed '°°:’ gan
tegration time constant for the SERVOPACK, i
respectively.
Speed feedback

The higher the speed loop gain value or the
smaller the speed loop integration time constant
value, the higher the speed control response.
There is, however, a certain limit depending on
machine characteristics.

Note If the Cn-28 constant i1s set, the
maximum allowable Cn-04 setting
may become smaller than 2000.




3.6 Minimizing Positioning Time

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

settmg X2
1+ (/)

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 Umt: | Setting Factory For Position Control
Cn-1A | Position Loop Gain /s Range: 1 | Setting. 40 | Only
(Kp) to 200
This parameter 1s a position loop gamn for the Position Posttion loop gain

reference +
SERVOPACK. —’@
Increasing the position loop gain value provides

position control with higher response and less Fostion feadback
error. However, there is a certain limit depending

on machine characteristics. This gain is also val-

id for zero clamp operation.

This parameter 1s automatically set by the autotuning function.

OVERLV Umit: 256 Setting Factory For Position Con-
Cn-1E | Overflow References | Range: 1 | Setting: trol Only
t0 32767 | 1024

Set in this parameter the error pulse level at o amasy -
which a position error pulse overflow alarm Vi
(alarm A.31) is detected. Enorpulse 0

If the machine permits only a small position loop
gain value to be set in Cn-1A, an overflow alarm N (Alarm A 31)
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 Proportional Control

3.6.3 Using Feed-forward Control

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

ing parameter.

Cn-1D

FFGN .
Feed-forward Gain

Unit
%

to 100

Setting Factory For Position Control Only
Range: 0 | Setting: 0

This parameter 1s set to apply feed-forward frequen-
cy compensation to position control inside the SER-

VOPACK.

Use this parameter to shorten positioning time.
Too high a value may cause the machine to vibrate.
For ordinary machines, set 80% or less 1n 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 PI/P

control changeover switch.

e PI Control: Proportional/Integral control

¢ P Control: Proportional control

Feadback pulse

Cn-2B Control Mode Selection Factory For Speed Control and
Setting. 0 Position Control
Cn-2B Control Mode
Speed Control, Position Control
Thas 1s normal speed control or position SGDB
control. SERVOPACK
e Signal /P-CON (1CN-41) 1s used to
switch between P control and PI con- P/PI control
trol. Mﬂm 1CN-41
0,1 /P-CON PI control
(ICN-41) 1s
open (OFF)
/P-CON P control
(ICN-41) 1s
closed (0V)

[E& @ Feed-forward control

Control for making necessary corrections beforehand to prevent the control system from recetving 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 Sefting the Speed Bias

The setthing 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 1s set to assign an offset to a speed ref- Contact input reference

erence in the SGDB SERVOPACK. (In position con- Bc’nAs-ifv
trol mode) -

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 1n order to reduce settling time (for position con-

trol).
Overshoot
Speed Actual motor
operation
Vf\
Time |
Undershoot ‘
Setting tme
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3 6.6 Using the Mode Switch

In other words, the mode switch 1s a function that automatically switches the speed control .
mode inside the SERVOPACK from PI control to P ¢ontrol while certain conditions are being
established.

IMPORTANT The mode switch 1s used to fully utilize perft;rmance of a servo dnve 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 1f overshoot or undershoot occurs, they can be suppressed by setting the acceleration/deceleration time
constant forthe host controller, the soft start time constants (Cn-07, Cn-23), or smoothing time constant (Cn-26)
for the SERVOPACK.

l 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|JC|]B

- - 1 {Does not use mode switch. / /

Mode Switch Setting Parameter Unit

Uses torque reference as a

0 0 0 | detection pomt. Cn-0C ::;rce:t:ge of rated
i (Standard setting) que.
0 1 0 gses speed reference as a Cn-0D Motor speed. r/min
etection point.
Uses accelerationreference as Motor acceleration:
1 010, a detection point. Cn-0E 10 (t/mun)/s

1 1 0 Uses error 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 Reference spead Motor speed

1n parameter Cn-0C, the speed loop switches to
P control.

N
% € From PI control to P control

PI control means proportional/integral control and P control means proportional control In short, switching “from .
PI control to P control” reduces effective servo gain, making the servo system more stable




3 6 Minimizing Positioning Time

R

The SGDB SERVOPACK 1s factory set.to this wenoch--f :gf'gmgrque
standard mode (Cn-0C = 200). W

[
Torque 0 E E \ /
1 9
“Cn0C =217 hat?
Pl i i Plcontrol i & Pl control
control P P
control control

Example of Use:

If a mode switch 1s 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.

I Without mode switch ] | With mode switch ]
Overshoot
Motor
Motor
speed | : > speed
Undershoot __
~ *
[\
[y
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. .

CnOD === gfomemccncnccnnan

1
1
1

Picontrol } P control { Pl control
e <
it o

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 swich | | Without mode swirch |
Speed reference Motor speed rshoot
Motor
Increase speed loop gain speed
Undershoot -
A o
. v 4
Time 3

Motor Suppress the occurrence
speed of overshoot and
undershoot.

Settiing time —J-]:
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_ N
3 6.6 Using the Mode Switch
When Acceleration Is Used as a Detection Point of Mode Switch
. . - - nm
If motor acceleration exceeds the value set in pa e Motor speed
rameter Cn-0E, the speed loop switches to P con-
trol. Speed
Motor
+Cn-0E L-W acceleration
Acceleration o 4 5
bl [}
D
R Picontrol % & Pl control i P control

Example of Use: P control P control

If a mode switch 1s 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 swich | [ with mode swich |
Overshoot
Motor Motor
speed :> speed
Undershoot __
£
= v
Time 1\ Time

When Error Pulse Is Used as a Detection Point of Mode Switch

This 1s for position control only. Speed reference Motor speed

Speed N5y 2
If an error pulse exceeds the value set in pa- . K R\
Tor 2 hA

rameter Cn-OF, the speed loop switches to pulse

P control. Cn-OF
Pl control E P control E Pi control

L

Example of Use:
The mode switch 1s 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.

I Without mode switch l [ Without mode switch ]
Speed reference  Motor speed  ncrease speed loop gain Ovarshoot
Motor .7 A Motor
speed speed
A Undershoot
A A J A
Settling time 1s long l‘..l Time _“__.).r
L with mode swich |
Suppress the occurrence
of overshoot and
Motor speed undershoot.

\
- Setting time —F-L




3.6 Minmizing Poémoning Time
A ]

M Parameters

The parameéters required to set each mode switch are summarized as follows.

Mode Switch ON/OFF Factory For Speed Control and

Cn-01 Bit B Setung: 0 Position Control

This parameter 1s used to enable or disable the
mode switch function. ’

Actual
motor
operation

Speed| Reference

-
’
.
.
’
’

Setting | Meaning

0 Uses the mode switch function Time

Settling tme

1 Does not use the mode switch function Mode switch is used to reduce settling
time and suppress undershoot when the

The SERVOPACK allows use of four different  Troeions, foviones Pl controlto P
types of mode switch. To select a mode switch,
set bits C and D of memory switch Cn-01.

" ; Mode Switch Selection Factory For Speed Control and
Cn-01BitC Setting: 0 Position Control

: Mode Switch Selection Factory For Speed Control and
Cn-01Bit D Setting: 0 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

0 1 Uses speed reference as a detection pornt. Cn-0D

1 0 Uses acceleration reference as a detection point Cn-0E

1 1 Uses error pulse as a detection point. Cn-OF

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 | Umit: % | Setting Factory For Speed
Cn-0C (Torque Range: 0 | Setting: Control and
Reference) to 800 200 Position
Control
REFMSW  Mode Switch | Umt: Setting Factory For Speed
Cn-0D (Speed r/min Range: 0 | Setting: 0 | Control and
Reference) to 10000 Position
Control
ACCMSW  Mode Switch | Umt: 10 | Setting Factory For Speed
Cn-0E (Acceleration | (r/min)/s | Range. 0 Setting: 0 | Control and
Reference) to 3000 Position
Control
ERPMSW  Mode Switch | Umt: Setting Factory For Position
Cn-0F (Error Pulse) | Refer- Range. 0 | Setting: Control Only
ence Umt | to 10000 | 10000
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3 6.6 Using the Mode Switch

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.

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

Time

Seltiing time

Cn-01

Memory Switch

BitD

BitC

BitB

Mode
Switch Set-
ting

Parameter

Unit

1

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
pulse as a
detection

point.

Cn-OF

Reference umt
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N R

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

B Basic Wiring for Alarm Output Signals

SGDB SERVOPACK [{e] p?wer
T T4V 4ov
Phot
Photocoupler Output ocoupler— yon-91] ALme g
Per output q=+h ‘MAT | SN ¢
M:n)gmurgge%rauon = =" S0mA
voltage -+ .y -
Maximum output 1CN-320 ALM
current 50 mADC
1CN-37] ALO1 E 'l:
20 mA

gpen u%ol(lwtor Output i

er outpu 1CN-38] ALO2
Maximum operation =>—
\hlnollage 30 VDC < — —L l ﬁ

laximum output ) 1CN-39
current 20 mADC AL T

< ICN-1 |SG
Host controller
oy oV

Provide an external I/O power supply separately. There is no DC power available from SER-
VOPACK for output signals.

B Contact Output Signal ALM

Servo Alarm Output 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.

ALM output
Design the external circuit so that the main cir-

Tums the mamn
_ cuit power to the SGDB SERVOPACK 1s turned Greurt power
OFF by this alarm output signal.
ON Circuit between 1CN-31 and 1CN-32 1s closed. Normal state
status: ICN-311s at low level.
OFF Circuit between 1CN-31 and 1CN-32 1s open. Alarm state

status: ICN-31 is at high level.
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L. A R
3.7.1 Using the Servo Alarm Output and Alarm Code Output

Alarm codes ALO1, ALO2, and ALO3 are output to indicate each alarm type. .

Bl Open Collector Output Signals ALO1, ALO2, and ALO3

Alarm Code Output For Speed/Torque
Output - ALO1 1CN-37 Control and Position
Control
Alarm Code Output For Speed/Torque
Output — ALO2 1CN-38 Control and Position
Control
Alarm Code Output For Speed/Torque
Output — ALO3 1CN-39 Control and Position
Control
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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B Relationship between Alarm Display and Alarm Code Output

Alarm Display and Alarm Code Output: .

| Alarm Code Output | Servo
l‘; ;;:y (':‘l% Alarm Type Alarm Description
ALO1 | ALO2 | ALO3 Output
N Parameter An absolute encoder error
P ri 'D X X X X error occurred or parameter 1s
W faulty.
Overcurrent Overcurrent flowed thor-
ough the mamn circut.
RiIGL© | x| % X SERVOPACK over-
heated.
Regenerative | Regenerative circuit 1s
error faulty.
*
23 D (0] 0o X x |Postionerror |y o oer of pulsesm -
pulse overflow | eror counter has exceed-
ed the preset value
Main power Main circuit DC voltage
ﬂ_ Y B X X @) X voltage error | has exceeded approxi-
mately 420 V.,
Overspeed Motor speed has exceeded
H’_:, il © X O X the maximum allowable
. speed.
. Overload Motor and SERVOPACK
H_ ' D o o o X are overloaded.
Overrun Overrun occurred due to
Disconnection | motor or encoder signal
HE EI O X (@) X of PG signal winng faults.
line Encoder signal line 1s dis-
connected.
Absolute en- | Absolute encoder 1s
=3 ,j X X X X | coder error faulty.
' Heatsink over- | SERVOPACK heat sink
F". A o © O X heat overheated.
Reference n- | Reference input failed to
F)'_ 5 X X X X | putread error |be detected.
Power line One phase 1s missing
open phase from main circuit power
Power loss supply.
ac E’ X 0 X X  |alarm Power loss has occurred
’ Mam circut | duning operation.
contactor error | Main circuit contactor 1s
defective.
Digital Opera- | Communication error oc-
E F' F 3 E,' tor transmis- | curred between Digital
ston error Operator and SERVO-
Undefined
PACK.
Focoa
Lrryg
e No error
39| x X X 0]
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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) 1s 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 1s 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 system

when an alarm anses.

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.

VO power SERVOPACK
ova s_"TP_P'!w ]
1 +24VIN 1CNg7 4 7KE Photocoupler
Host controlier Thet
— mA: TN
oo /S-ON 1CN-40
H
1]
J
v

Servo ON

— Input /S-ON 1CN-40

For Speed/Torque
Control and Position
Control

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

ON: 1CN-14 | Turns the motor ON. This 1s nor-

isatlow _ | mal operation state (called “servo
level ON state™).
OFF: Turns the motor OFF. This 1s 1n-

1CN-14 is at | operable state (called “servo OFF
high level state®).

The servo can be turned OFF dur-
ing motor operation only when
an emergency stop 1s required.

3-12

Motor 1s ON

Motor Is
operated
according to
input signals.

Motor is OFF

Motor
cannot run.




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 /S-ON signal is not to be used, set the following memory switch to 1:

01 Ri Use of Servo ON Input Factory
Cn-01 Bit0 Signal Setting: 0

For Speed/Torque Control and
Position Control

This memory switch is used to enable or disable
the servo ON 1nput signal /S-ON (1CN-40).

When external short-circuit wiring is omitted,
set the memory switch to “1.”

SGDB

SERVOPACK

1CN

(/S-ON)

r -40
ov

When /S-ON is not used, this short-circurt

. winng can be omitted.
Setting Meaning
0 Uses servo ON signal /S-ON.
(When 1CN-40 1s open, servo 1s OFF. When 1CN-401s at 0 V, servo 1s ON.)
1 Does not use servo ON signal /S-ON.
(The servo 1s always ON. This 1s the same as shorting 1CN-40t0 0 V)
. 3.7.3 Using the Positioning Complete Signal

This section describes how to wire and use contact output-signal “positioning complete output
(/COIN).” Thus signal 1s output to indicate that servomotor operation is complete.

VO power supply ]
SGDB SERVOPACK T +24V AOV
. Photocoupler output
Per output 1 /COIN+
Maximum operation voitage 1s i{ .3 ﬂﬁ' — 1
30VvVDC g '—‘[ } H IN—
Maximum output current
50 mADC

. firm that positioning 1s complete.

_ _ Positioning Complete Output | For Position Control
Output — /COIN 1CN-25 Only

This output signal indicates that motor operation Reference Motor

is complete during position control. The host Spved }' D)

controller uses this signal as an interlock to con- D R
Error — Cn-1B (COINLV)
pulse Leto_ YN _
(Un-08) l: ;‘ '

COIN l'

(1CN-25) J
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L S
3.7 3 Using the Positioning Complete Signal

Circuit between 1CN-25 and 1CN-261s | Positioning 1s complete (position error 1s
ON
status: closed. below the preset value).
. 1CN-25 1s at low level.
OFF Circuit between 1CN-25 and 1CN-261s | Preset value. Cn-1B (positioning
status: open. complete range)
) ICN-25 15 at high level.

Preset Value: Cn-1B (positioning complete range)

Use the follov[rmg parameter to output the /COIN signal.

OUTSEL Output signal | Setting Range. 110 | Factory
Cn-2D selection to 666 Setting.
210

This parameter 1s 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: Outputting a COIN signal

Cn-2D=[110
(COIN is output to 1CN-25 and 1CN-26 only.)
l";:lz:t _Function
0 /COIN//V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)

1 /TGON
2 /S-RDY
3 ICLT
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 | Umit: Setting Factory For Position
Cn-1B Complete Reference | Range: 0 | Setting: 1 | Control Only
Range Unit to 250

This parameter 1s used to set output timing of
positioning complete signal (/COIN, 1CN-25) to
be output when motor operation is complete af-
ter a position reference pulse has been input,

Set the number of error pulses in terms of refer-
ence unit (the number of input pulses that is de-
fined using the electronic gear function).

Reference

Speed \" - Motor
'I" \‘\
[ Cn-1B (COINLV)
Erorpulse |7 ____ | S, N
(Un-08) |! [ H
] 1]
@ .

Icon | I

(1CN-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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COINLYV does not affect the final positioning accuracy.

IMPORTANT /COIN 1s a signal for position control

For speed control, /V-CMP (speed coincidence output) 1sused instead. Fortorque control,/COIN1s always ON.

3.7.4 Using the Speed Coincidence Output Signal

This section describes how to wire and use contact output signal “speed coincidence output
(/V-CMP).” This signal 1s output to indicate that actual motor speed matches a reference speed.
The host controller uses this signal as an nterlock.

/O power supply
SERVOPACK T +24V 40V
. Photocoupler Output V
Per output | 9 N-CMP+
Maximum operation voltage “Tail:
30 VDC ] _[ 3'= ! N-CMP-
Maximum output current —
50 mADC i
]
YA - Speed Coincidence Output For Speed Control
‘ Output — /V-CMP 1CN-25 Only
This output signal indicates that actual motor "
. o -
speed matches the input speed reference during epead W 4
speed control. [Caz2l ,."‘:"’
T,":a" ’ \ Reference
e speed
‘n‘i ," NN-CMP is output within
A this range
’ Circuit between 1CN-25 and 1CN-261s | Actual motor speed matches the speed
ON
status: closed. reference (speed difference 1s below the
) 1CN-25 15 at low level. preset value).
Circuit between 1CN-25 and ICN-261s | Actual motor speed does not match the
OFF
status: open. speed reference (speed difference 1s
1CN-25 1s at high level. 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 ICN 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 ICN-29 and 1CN-30 (/S-RDY) functions.
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3 7 4 Using the Speed Coincidence Output Signal

Example: Outputting a /V-CMP signal
Cn-2D=[1J0
(/V-CMP 1s output to 1CN-25 and 1CN-26 only.)

"’;;32‘ Function
0 /COIN//V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /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.
VCMPLV  Speed Coincidence Umt. | Setung Factory For Speed
Cn-22 - Signal Output Width r/min | Range: 0 Setting. 10 | Control
to 100 Only

Set the output conditions for speed coincidence

signal /V-CMP (1CN-25). enca
Cn-22

/V-CMP signal 1s output when the difference be- VOMPLY

tween the reference speed and actual motor Raference

speed is not greater than the preset value. N-CMP is out-

put within this
range

Example: When preset value is 100 and reference speed 1s 2000 r/min.
/V-CMP is ON (circuit between 1CN-25 and 1CN-26 1s closed) when the speed
1s between 1900 and 2100 r/min.

IMPORTANT /V-CMP 1s a signal for speed control.
For position control, /COIN (position complete output) 1s used nstead. For torque control, /V-CMP 1s 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
/TGON. This signal indicates that a servomotor 1s currently running.

/O power
SERVOPACK Y Aoy
Photocoupler Output
Per output
Maximum operation [ . ‘ [TGON+ Y\
voltage 30 VDC - } ;
Maximum output [TeOoN-. H
current 50 mADC H
H
Running Output For Speed/Torque
Control and Position
Control

This output signal indicates that the motor is cur-
rently running.

It is used as an external interlock.

ON Motor 1s running.
status: Circuit 1s closed or signal 1s at low level | (Motor speed 1s greater than the preset
) value.)
OFF Motor 1s stopped.
status: Circuit 1s open or signal 1s at high level. (Motor speed 1s 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 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.

1s 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 (/S-RDY) functions.

Example: /TGON is output to 1CN-27 and 1CN-28.
Cn-2D=[1100
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3.7.5 Using the Running Output Signal

':r:lzzt Function
0 /COIN//V-CMP
(Can be allocated to 1CN-25 and 1CN-26 only )
1 /TGON
2 /S-RDY
3 ICLT
4 /BK
5 Overload warming
6 Overload alarm
Use the following parameter to specify the output conditions for /TGON (running output
signal).
Cn-0B |TGONLV ~ ZeroSpeed | Uit ls{:mttg::g: lto g:m"“;‘"g}’ 20 E‘éi.frﬂ?ﬁﬁ“"“ .
10000 Position Control

This parameter is used to set the speed level at which the SERVOPACK determines that
the motor 1s 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
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3.7.6 Using the OL Warning and Alarm Output Signals

This section describes how to wire and use photocoupler output signals OLWRN (overload

warning) and OL (overload alarm).

These two output signals are output when operation under the rated current or more continues
for a certain period of time. The overload warning signal is output in 20% of the time required

to output the overload alarm signal.

10000
1000
'(I)’gralmg 100 [~ Overload Atarm level
(seconds)
- Overload warning level
10
1
Rated cumrent Instantaneous peak current
Current
1/0 power supply
SGDB SERVOPACK 128V AoV
Photocoupler Output OLWRN+
Per output (OL+)
Maximum operation n L'_‘&'—
voltage 30VDC . fet— —[ } } Qe
Maximum output
current: 50 mADC :
:
Overload Warning Output For Speed/Torque
Output — OLWRN Control and Position
Control
Overload Alarm Output For Speed/Torque
Output — OL Control and Position
Control

OLWRN 1s an overload warning output signal, and OL is an overload alarm output signal.

ON Circuit 1s closed or signal 1s at low level, | Normal state

status:

OFF

status: Circuit 1s open or signal 1s at high level. Warning or alarm state

Use the following parameter to specify the pin to which the signal is to be output.

OUTSEL Output Setting Range: 110 | Factory For Speed/Torque
Cn-2D signal to 666 Setting; Control and
selection 210 Positton Control

This parameter 1s used to specify a function signal as the 1CN output signal.

1s 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 (/S-RDY) functions.
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e I

3 7.7 Using the Servo Ready Output Signal

Example: Overload warning is output to 1ICN-27 and 1CN-28.

Cn-2D=[151

':;aelzeet ' Function

0 /COIN//V-CMP -
(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /TGON
2 /S-RDY
3 ICLT
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 1s not 1n 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.

Output — /S-RDY

1/0 power
SGDB SERVOPACK Y AoV

Photocoupler Output
Per output. /S-RDY+
Maximum operation Yo ST
voltage 30 VDC —— }ﬁ' : /S-RDY-
Maximum output H
current 50 mADC :

:

Servo Ready Output For Speed/Torque

Control and Position
Control

This signal indicates that the SERVOPACK 1s ready to receive servo ON signals.

ON
status:

Circuit 1s closed or signal 1s at low level.

Servo ready state

OFF
status:

Circuit 1s open or signal 1s at high level.

Not 1n servo ready state

Use the following para:ileter to specify the pin to which the /S-RDY signal is to be output.

Cn-2D

OUTSEL Output Setting Factory
signal Range: 110 | Setting:
selection | to 666 210

For Speed/Torque

Control and
Position Control
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\7

. This parameter is used to specify a function signal as the ICN output signal.
1s 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 (/S-RDY) functions

Example: /S-RDY is output to 1CN-29 and 1CN-30.

Cn-2D=2(1

Preset

Value Function
0 /COIN//V-CMP

(Can be allocated to 1CN-25 and 1CN-26 only.)
1 /TGON
2 /S-RDY
3 /ICLT
. 4 /BK
5 Overload warning
6 Overload alarm
3.7.8 Handling of Power Loss
. Use the following memory switch to specify whether to output a servo alarm when power
loss occurs.

Cn-01 Bit 5 Operation to Be Performed at Factory For Speed/Torque Control and
Recovery from Power Loss Setting: 0| 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- supply
. . voltage
. tion. This memory switch is used to specify Cn-01bit5=0
whether to output this alarm. . ALM .
: (1cN-31)] Cn-01 bit5=1
N B
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 1s not to be used, set the
memory switch to 1. The /S-RDY signal remains OFF while the man power supply is OFF,
regardless of the memory switch setting.
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3.8.1 Winng 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 mput | 1'Sted-pair - DE9406969 3m@©8ft)
cables
Muluconductor
For encoder shielded gggﬂgg? g_.g: utl,crelm;mal ggco;ie ) 20 m (65.6 ft.)
twisted-pair cable absolute encoder
For a ground wire, use as thick a cable as possible. —
¢ Tnim off the excess portion of the cable to mimmize the cable length.
¢ At least class 3 grounding (ground to 100 Q or less) 1s recommended _

* Always use one-line grounding.
¢ If the motor 1s 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 1s very thin (0 2 to 0.3 mm), handle 1t with adequate care. .
Use a noise filter to prevent noise interference. Noise filter
(For details, refer to the following precaution.)

* Iftheservoistobeused nearpnivate houses ormay receive
noise interference, install a nozse filter on the input side of
the power supply line. Since this SERVOPACK 1s de-
signed as an industrial device, 1t provides no mechamsm
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 1n the relay, solenoid and magnetic contactor couls.

o The distance between a power line (such as a power supply line or motor cable) and a signal line must
be atleast 30 cm (12 1n). Do not put the power and signal lines 1n 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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38 Special Wiring

2 Fordetails 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,
MccB

* This SERVOPACK 1s directly connected to commefcial
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-
PACK:s to be used as shown below.

MCCB or Fuse for Each Power Capacity

SERVOPACK Power Supply Caracity 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 charactenistics (25°C). 2 seconds or more for 200%, 001 second or more for

700%

Note A fast-operating fuse cannot be used because the SERVOPACK power supply 1s a capaci-
tor mput type A fast-operating fuse may blow out when the power 1s tumed ON

3.8.2 Wiring for Noise Control

Bl 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 s 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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L~ S
3.8.2 Winng for Noise Control

The following is an example of wiring for noise control.

Noise fiiter *
- R ) ) ) ) SGDB SERVOPACK | Servomotor
JL £
1} LIR U M
200VAC aF - L2, v —
i - X -
35 mm? Lye?
or more =Y
! (Casing) L1C/r 2CN [ ‘
L3ChyoN gt O FG
t
2
o Operation relay se- 2,5,“";:
~ee=d-=  quence [
* Signal generation cir-
"""" ==  cut (pronded by cus- )
1 tomer) [
. 1t
L]
| 35mm?
! AVR or more
ground|
2 mm? or more .
3 5mm2 or more
(Casing)y' (Casing) - (Casmg)
' Wire w“zh a thickness of [
35
. Smmlome o G T |
Ground plate

L. Ground One-line grounding
= (atleast class 3 grounding)

* When using a noise filter, aiways observe the following winng nstructions:

Note 1 Foragroundwire tobe connectedtothe casing, use athick wire with athickness of atleast 3.5 mm?2
(preferably, plain stitch cooper wire).

2. For wires indicated by P}, use twisted-pair cables whenever possible.

Bl Correct Grounding

® Always ground the motor frame.

Always connect servomotor frame terminal FG to the SERVOPACK ground terminal @
Be sure to ground the ground terminal @

If the servomotor is grounded via the machine, a switching noise current will flow from
the SERVOPACK power unit through motor stray capacitance. The above grounding is
required to prevent the adverse effects of switching noise.

® If the 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
1s accommodated 1n a metal conduit, ground the conduit and its junction box. For all
grounding, always use one-line grounding.
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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.

3 8 Special Wiring

The following table lists recommended noise filters

e ]

for each SERVOPACK type.
SERVOPACK Model Noise Filter Connection “e°°'“"|‘,‘§|';::" Noise

0.3 kKW SGDB-2BAD (Correct) FN258L-130-35

0.5 kW SGDB-3ZAD FN258L-180-07

0.7 kKW SGDB-3GAD II FN359P-250-99

1.0 kW SGDB-2BDD FN258L-75-34

1.5 kW SGDB-3ZDD (ncorrect) FN256L-100-35

2.0 kW SGDB-3GDD FN258L-130-35

3.0 kW SGDB-4EDD T FN258L-180-07

44 KW SGDB-5EDD I 1 FN256L-180-07

Note: These noise filters are manufactured by Tokin Corp and available from Yaskawa For
nouse 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
lines in the same duct or
bundile them together.
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L
3 8.2 Wiring for Noise Control

® 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 Noise | Noso )
together —— ‘
The ground wire
o can be close to
i = input bnes
= L
BOX BOX

X O

® Connect the noise filter ground wire directly to the ground plate.

Do not connect the noise filter
ground wire to other ground

wires
o0
g}z y, N

Shielded ground Thick

wire and
short

X O

® When grounding a nosse filter inside a Unat.

If a notse filter is located inside
a Unit, connect the noise filter -
ground wire and the ground Unit ]
wires from other devices inside

;I

the Unit to the ground plate for Nose
the Unit first, then ground these filter
wires

[_1

-———

g
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e ]

3.8.3 Using More Than One Servo Drive

! . .
An example of wiring more than one servo drive is shown below.

Power su
R S p.'gly
) ')- )MOGB Power Power
orF N ey 1MC
-0 O—@—
IMe
Noise filter —-Q SupP
LR ScbB SGMB
L2/s SERVOPACK servomotor
Lar
f Li1C/ir 1 ™M
iMC Lach
+24 V 1CN
1RY 31 ALMe _~~nno.
S 1
LR SGDB SGMB
L2/s SERVOPACK servomotor
Lar
Li1Crir — M
L3ca
N
31 ALM+_ ~-n-.
Py
LR SGDB SGMB
L2/s SERVOPACK servomotor
Lar
Licr 1 ™
L3Cht
Note Wire the SERVOPACK 10N
so that terminal S 1s the ALM+ . .-...
grounding phase. 32 Am-¥ IE:
VoV a

Connect the alarm output (ALM) terminals for the three SERVOPACKS in series to enable
alarm detection relay 1RY to operate. This is because ALM 1s 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 Regenerative Resistor Units

Multiple servos can share a single MCCB or noise filter. Always select a MCCB or noise filter .
that has enough capacity for the total power capacity (load conditions) of those servos. For de-
tails, refer to page 3 -83. ’

3.8.4 Using the Regenerative Resistor Units

High-capacity SERVOPACKSs have no built-in regenerative resistor. For such SERVOPACKs,
connect an external Regenerative Resistor Unit.

B Connecting a Regenerative Resistor Unit

The standard connection diagram for a Regenerative Resistor Unit 1s shown below.
The following connection example is for a 200-V Regenerative Resistor Unit. For a 400-V Re-
generative Resistor Unit, connect the B1 and B2 terminals in the same way.

SERVOPACK
iMC
mezs - A v
i} LT W6
L9 &
Licrr

oV Caeueo 4
32
B1 B2
B1 B2
Regenerative Resistor
Unit

Connecting a Regenerative Resistor Unit

B Regenerative Resistor Units

ive i
svopack | Regmerie | Resenenitt | capaciyw
Model (Q)

SGDB-2BAD JUSP-RA(8 24 2400
-SGDB-3ZAD JUSP-RA®Y 1.8 4800
SGDB-3GAD JUSP-RAL1I 1.6 4800
SGDB-2BDD JUSP-RA12 9 3600
SGDB-3ZDD JUSP-RA13 6.7 3600
SGDB-3GDD JUSP-RA14 5 4800
SGDB-4EDD JUSP-RA15 4 6000
SGDB-5EDD JUSP-RA16 3175 7200
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3 8 Special Wiring

. IMPORTANT ARegenerative Resistor Unit becomes very hotunder some regenerattve 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 15 approximately 20% of the rated allowable dissipation of
the resistor. If the regenerative power (average) exceeds the allowable limit of 20% when the servo system 1s
operating mregenerativeoperationmode, selectanadditional regenerative resistorthathas agreaterrated allow-
able dissipation (W). Always take the servo system operation conditions 1nto consideration when determining
which Regenerative Resistor Unit to use.

Example of allowable motor duty conditions 1s shown below.

< Motor instantaneous
max. speed \
K ° [ S
02 02

24

02s] 028
258

9

i

¢ Motor deceleration torque: Maximum torque
¢ Load inerta: Five times the motor rotor inertia
Assuming that there 1s no mechanical 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 1s OFF. If such a system is to be formed 1n 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-00OWL 12-bit absolute encoder
. SGMB-010ISI  15-bit absolute encoder

Always detects Zefgfeturn
absolute position o n

Absolute encoder
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L ]
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
W5V -
7408 OSEN 4P $icn2 20N-1,2,3¢
) BAT ! i lienat 212
1] L)
setoy T oam ilPi [ionze  sonas
[]
Paoace +—0 1CN-33 2CN-16¢
| crcut > 1CN-34 20N-17¢
‘ > 1CN-35 2CN-18¢
down » 1ICN-36 2CN-19¢
Cleay, count- 1ICN1®  20N-14
— 10N-20 2CN-15
Senal » 1ICN-48 2CN-8 ¢
interface 1CN-49 2CN-D ¢
circurt [ oht 20N-104
.~ $P
Line Receiver Used SN75175 or MC3486 manufactured by Texas Instruments inc * Represents twisted par wires

Termination Resistor R~ 220 t0 470 W

PS, /PS, PSO and /PSO are for 12-bit absolute encoders only.

SEN signal Electrical Specifications
o The SEN signal must be set at high level Host controller SGDB SERVOPACK
after at least three seconds after the | +sv SEN _ional 1000 o
i AThigh
power is turned ON. Tichor A;::'%x tovel | 7ol 4 ¢
. . equivalen 4
o When the SEN signal is changed from ov¥ [OSEN ion2| Vo
low level to high level, +5 V 1s applied o APNP transistor 1s recommended
) . e Signal level High level Min 25V
to the absolute encoder, and serial data o iovel Nas 0BV
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). .

l Memory Switch to Determine Whether to Use Input Signal SEN

cn-01Bit1 |Useof SENInput Signal | Factory For Speed/Torque Control and
Setting 0 Position Control
This memory switch is used to determine wheth- SERVOPACK
er to use input signal SEN (1CN-4). 1CN Servomotor

-4
—> —( )
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 1s at high level, regardless
of the actual signal level )
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3 8 Special Winng

. IMPORTANT If the SEN signal 1s to be turned OFF, then ON again, 1t must remain at highlevel for at least 1.3 seconds before
being turned OFF.

¢
LR

SEN signal OFF ON- High level ofFfF| ON

1.3 seconds or more

[ »| 15ms t._
| | or morel

B Memory Switch to 1 to Select Absolute Encoder

Cn-01 BitE Encoder Type Selection Factory For Speed/Torque 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 1
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
. IMPORTANT Incorrect settings of the above parameters may result i abnormal motor operation. To prevent this, always set

the parameter correctly.

391
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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 1s turned OFF. Load the battery in the host controller and connect 1t to
SERVOPACK 1nput 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 mside the SERVO-
Toshiba Battery Mode! ER6V C3 PACK. Provide a battery voltage momitor circuit as
3.6 V, 2000 mAH necessary.
- . Minimum voltage: 2.8 V

Hl 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 1s not connected to power supply or backup power supply (bat-
tery) for more than two days
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_

IMPORTANT

The setup procedure 1s as follows:

15-bit absolute encoder (Motor type encoder specifications=S)

1 l Discharging Electricity from the Encoder O
* Tum the SGDB SERVOPACK OFF, then discon-
n:; the encoder connector 2 I Turning the Power ON

Retum the wining to the normal state

Connect the battery, turn the SGDB SERVOPACK
Key position ON, and set the SEN signal at high level

If alarm “A 00" anises, repeat the same procedure
from the beginning

1f no problem has occurred, the setup procedure is
complete

o Short-circurt encoder connector terminals R and S
for at least two minutes

12-hit absolute encoder (Motor type encoder specifications=W)

1| Tuming SGDB SERVOPACK ON O
* Wire the SGDB SERVOPACK, motor and encoder
. in the normal way 3 I Resmta
» Connect the battery and tum the SGDB SERVO- * Tum the SGDB SERVOPACK 14
PACK ON OFF, then disconnact the en- [:‘
coder connector H 13
o Short-circuit encoder connec-
tor terminals 13 and 14 for two
seconds or more
(For SGM and SGMP servomo-
2 | Turning the Encoder ON tors)
e Short-circuit encoder connec-
torterminals R and S for at least
o Set the SEN signal at high level tWo seconds
» Keep the encoder tumed ON for at least three min- (For SGMG, SGMD, and SGMS
utes servomotors)
o It does not matter even if alam status anses U )

U 4 | Turming the Power ON

Retum the wiring to the onginal state

Tum the SGDB SERVOPACK ON and set the SEN
signal at high level

If alarm “A.00" arises, repeat the same procedure

from the beginning
¢ If no problem has d, the setup p dure is
complete

Setting up the encoder sets the revolution count inside the encoder to 0.

After seting 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 1n injury or
death.
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3 8.5 Using an Absolute Encoder

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 Absolute Signal SERVOPACK
The absolute encoder outputs PAO, PBO, oA l: I a0
PCO and PSO as shown on the right. B ° Emgl:incy (P8O
circul
PCO
PSO
Signal Name Status Contents
Imtial state Senal data
PAO Imtial incremental pulse
Normal state Incremental pulse
PBO Imtial state Imtial incremental pulse
: Normal state Incrementa! pulse
PCO Normal state Home position pulse
PSO Normal state Rotation count senal data
(12-bat absolute encoder only) .
Contents of Absolute Data )
Serial Data: Indicates how many turns the motor shaft has made from the

reference position (position specified at setup).

Initial Incremental Pulse:  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.

Reference position Current position
(setup)
2 -1 0 +1 *2
Coordinate data— T y T T Y '
H 1 i 0 : +1 Vo 42 :
H : T2 o Po |
: : - T
1 0 ] 1 Lod 1 A: :

Absolute data Py can be determined using the following formula
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R

Pe Current value read by encoder

M Senal data (rotation count data)

Po | Number of imtial incremental pulses
(Normaily, this 1s a negative value)

Ps Number of imitial incremental pulses read at setup
(This 1s normally a negative value. This value 15
stored and managed at the host controller.)

Pm | Current value required for the customer system

R Number of pulses per encoder revolution

Absolute Data Transmitting Sequence

1
2.

3.
4.

Set the SEN signal at high level.

After 100 ms, set the system to serial data reception-waiting-state. Clear the incremental

pulse up/down counter to zero.

Receive eight bytes of serial data.

(pulse count after dividing, value of Cn-0A)

The system enters a normal incremental operation state approximately 50 ms after the last

serial data is received.

SEN
Encoq-
er Vol Rotation count Initial incremental
serial data pulse
R e . n o . kT < Incremental
PAO_| Undsfined e i 3 pulse
B (Y I 0 A
PBO Initial > Incremental
———— .U nd e':n.s.d -d incremental puise
coee ___I:_ pulss ase B)
110 * .. Rotation count
- '.‘.”.'!M'Pf(.’ - Jms :: :: :.‘"' ~L senal data
PSO Max ¥
N 260 ms Max

P M ole

- et ol Lnd . —

10to Approx

15ms 23 ms

Detailed Specifications of Each Signal

* Specifications of PAO Serial Data:

The number of revolutions 1s output in five

digits.

Data transmission Start-stop

method synchronization
(ASYNC)

Baud rate 9600

Start bat 1 bt

Stop bit 1 bt

Panty Even number

Character code ASCII 7-bit code

Data format 8 characters. As shown
on the nght.
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000001010
Ry S
f Data

Start bit Even parity

® Data is P+0000 (CR)-or P-0000
(CR) when the number of
revolutions 1s zero

® The maximum number of
revolutions 1s +99999. If this
value is exceeded, it returns to
0000.
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3.8 5 Using an Absolute Encoder

Absolute position
Number of within one revolution

revolutions “0"to“g" “0"to /

e Specifications of PSO Sernal 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 1s

“4" or ="

approximately 40 ms. ' .
T JULT
R 000001010
Data transmission Start-stop Data
method synchromzation Startbt  Even parity
(ASYNC)
Baud rate 9600 ® Absolute position data within one
revolution Is a value before frequency
Start bit 1bit dividing.
(4,096 pulses per revolution)
Stop bat 1 bt ® Absolute position data increases durnng
Panty Even number forward rotatron (standard setting).
(Not vaiid in reverse rotation mode)
Character code ASCII 7-bit code
Data format 13 characters. As
shown on the night.
e Incremental Pulse and Home Posi- Forward "‘mﬂ;’fgf
tion Pulse: PhassA—) 17T [—PhassA—_TJT1 I —
e ) PhaseB_J | _I1_PhaseB_ L LI~
Initial incremental pulses which pro- Phase C. rh e ul
ase > lPhase [+ —,

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.

o Note that phase C i1s not divided so its pulse
width is narrower than phase A.

e Use the following parameter to set the pulse dividing ratio.

PGRAT Umt. 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 scoB Output temninals
PAQO (1CN-33)
signals (PAO, /PAO, PBO and /PBO). SGMO SERVOPACK IPAO ((1183—'335)
servomotor
Pulses from motor encoder (PG) are divided encoderg, .. o /PBO (1CN-36)
. Fre- Phase A
by the preset number of pulses before being PG quency >
i output. aso B divider | | Phase B Output
The number of output pulses per revolution
18 set in this parameter. Set this value accord-
ing to the reference unit of the machine or Seting example
controller to be used. Preset value 16
. . JuUuuuvuruvyuyuuuuTron Uy
The setting range varies accordmg to the en- ::g RN atu N aWpBaia atniaipyipiaisigialaly
coder used. r 1 revolution ) I
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B Alarm Display

When a 12-bst absolute encoder is used, the following alarms are detected and displayed.

List of Alarms
Digital . .
Alarm Type Meaning Operator PAg as;:ﬂal PSODaSt:ﬂal
Display
Indicates that backup
voltage drop was detected. ALARMOA
Backup Alarm | (This alarm helps maintain .l@ B ALMSI1. .GD BACK
reliability of rotation count @
data.)
Indicates that backup
voltage drop was detected. ALARMOD
Battery Alarm | (This alarm warns of E‘] 3} | ALMS3. .‘a:’ BATT
battery replacement and .l @.
disconnection.)
Indicates that an error was ALARMOB
Checksum Error | detected tn memory data - e ALMS2. CHEC
check. '.m@.
Indicates that the motor was ALARMOP
running at a speed
Overspeed exceeding 400 r/min when '.m@ ALMSS. OVER
the encoder was turned ON.
Indicates that an error was . ALARMOH
Absolute Error | detected 1n sensor check = ALMS84. ‘E:’ ABSO
inside the encoder. ..B@
Backup/Battery ALARMOE
Combination 5 ALMSI. BACK
Comb |IEEE§B (@) BAck

The SEN signal can be used to output alarm information from PAO and PSO as serial data,

SEN Signal o nor' efection s v “H” v
Digital (LB (T AslD (] IRigls)
Operator or Absolute encoder alarm Absolute encoder alarm
Display (1] Iblb) (Details unknown) (Alarm type identified)
PAO Senal JUuL ALARMO=* ALMS8x,
ALMS0. ‘a:’

Data Incremental pulse .

P+00000,|H4+00000 ALARMO*
PSO Senal '

ooog @ 0000 (Undefined) (Undefined)
Data . .‘5:} skoksksk @

and so on .k

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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L S S
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 1s used.

Setting - Meaning
0 Detects a home position error.
1 Does not detect a home position error

Normally, set this memory switch to “0”.

This memory switch has no sigmficance when an incremental encoder is used.

4

N
m € Home position error detection

Thus function detects an encoder count error resulting from noise It checks the number of pulses per motor revolu- .
tion, and outputs a home position error alarm if that number 1s incorrect

1f the absolute encoder detects an error, it inverts phase C and notifies the SERVOPACK of the error In this case,

this “home position error detection™ function also works
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3.8.6 Connector Terminal Layouts

This section describes connector terminal layouts for SERVOPACKs, SGMB servomotors and
Digital Operators.

Il SERVOPACK Connectors

1CN Terminal Layout
IVN-CMP Speed comnc-
! G o 26 ] 4COINY) | dence output
TGON
2 SG ov 27 | /TGON+
Power supply output signal
for open col- TGON
3 PLI lector refer- 2 /TGON- output signal
SEN stgnal n- ence Servo ready
4 SEN put 29 | /s-RDY+ omtpat
Speed refer- _rpy_ | Servoready
5 V-REF ence input 30 | /S-RDY- output
Servo alarm
6 SG ov 31 ALM+ output
Refe Servo alarm
7 PULS 32 ALM-
ulse 1nput outj
Raf, P Py PG dividing put
8 /PULS pulse mput 33 PAO oulpulA
Torque refer- phase PG dividing
9 | TRer | oH aput 34 | a0 output
PG dividing phase A
10 SG ov 35 PBO output
phasc B PG dividing
n} sioN Reference 36 | mBO | oupm
s1gn input phase B
12 | mign | Ref 37 | Aol
sign input Power supply Alarm code Alarm code out-
for open col- output (open put (open col-
13 PL2 lector refer- collector out- 3 ALo2 lector output)
Error counter ence pu) )
14 CLR clear imput ¥ ALO3
Error counter Servo ON in-
15 CLR clear input 40 /S-ON pul
16 TQR-M | Torque 41 /P-CON P control mput
Forward over-
17 -M | § 4 P-OT
Power supply VIG peed 2 travel input
for open collec- Reverse over-
18 PL3 tor reference PG dvid 4 N-oT travel input
ividing _ g
19 | rco output aa | IALM l':.'l“““ resot
PG dividing phase C Forward exter-
20 /PCO output 45 /PCL nal torque limn
phase C ON 1nput Reverse external
21 BAT Battery (+) 46 /N-CL torque mit ON
nput
24V External power
- a | *
22 BATO Battery (-) Power supply IN supply input
for speed/ Phase §
23 +12v 48
Power supply ;:':lc"e refer- Pso Signal output
for speed/torque Phase S
U -2V reference 49 50 Signal output
N-CMP Speed comncs-
25 (/COIN+) dence signal 50 FG Frame ground
output

* SERVOPACK End Connector model: 10250-52A2JL (manufactured by 3M)

¢ Cable End Connector model: 10150-3000VE (manufactured by 3M)
Connector case model: 10350-52A0-008 (manufactured by 3M)
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S

3.8.6 Connector Terminal Layouts

2CN Terminal Layout
PGOV H
2 | pcov | PGpowersup- PGpowersup- { 15 | pgars ?bislo'il?le( :l)xc(tr::!l:
plyov plyov er only) Battery (<) (for
PGOV -} 13 | BAT- | absoluteencod-
er only)
4 | rosv 14 | pc | PG mputphase
- PG
:Sgg\:r,ersup PGSV :g:gvs.r sup- m— 15 RC pA 1nput phase
6 | posv 16 N P
—— DIR ;o“ mpmdlrec- 17 PA l;G put phase
8 PS S (for ab | —————— 18 | P8 ;G""’“' phase
encoder only) ms | s tor absolute v | w8 :C' input phase
encoder only)
10 20 FG Frame ground
* SERVOPACK End Connector model. 10220-52A2JL (manufactured by 3M)
e Cable End Connector model: 10120-3000VE (manufactured by 3M) ¢
Connector case model: 10320-52A0-008 (manufactured by 3M)
Bl 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 Ec— é
G| OV (power supply) s a ‘
H| +5 V (power supply) e’
J | Frame ground (FG)
items to be Prepared by Customer
Plug (Lshaped) JAOBA-20-29S-J1-EB or | 8
(Straight)  JAO6A-20-29S-J1-EB L
Cable clamp JL04-2022CKE
[’=J o
3T
0 12mm?
— 2CN
Ao T o16
CoH-whaaeTow 3};’ Items to be Prepared by Customer
°W:—om Case:
o = lo14
Fol T B o15 | 10320-52A0-008
[ Bk ¥ o1 (manufactured by 3M)
\/ 105 Connector:
03 mm? 106 10120-3000VE
Jol P (manufactured by 3M)

3-100



38 Special Winng

\_

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

Reset
0V (battery)
T| 3.6 V (battery)

I’;‘oms to(bo Pnp;)redJlr‘yoCuslmr\' 8
ug (L shape BA-20-205-J1-EB or _
(Straght)  JABA-20-295~J1-EB

Cable clamp JL04-2022CKE

“iR|CR|-|zZ|o|m|m]|o|la|w]>

-~ tems to be Prepared by
(017 Customer

T a—— :
g 913 Case

o [ 014 10320-52A0-008
e 015 (manufactured by 3M)

HolBed ___ o4
s&ﬂlﬂs{—l 0 Connector:
. S Hos 10120-3000VE
Ho8 (manufactured by 3M)
oL £ )
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3 8.6 Connector Terminal Layouts

Bl Connectors for Digital Operator

o JUSP-OP02A-1 (Hand-held Type)

KLOJ p

~~

s ™

GlaElER)

BT
SERVOPACK JUSP-OP02A

ALARM
CEh

e JUSP-OP03A (Mount Type)

SERVOPACK )

Fits directly into

“OPERATOR" on the
SERVOPACK.
KM
y vAsmmj
- s,
\ v @)
(Zﬁﬁufzigzomgzby Daichi Flat cable
Denshi Kogyo KK ) (accessory)
T

Pin| Signal| Signal Circuit Name Signal
No.| Name Direction
1 TXD Transmit data (non-1nversion side) PeS
2 /TXD | Transmt data (inversion side) PeS
3 RXD Receive data (non-inversion side) P->S (
4 /RXD | Receive data (inversion side) P—>S A
5 OPH #
6 /RXD | Shorting pins 6 and 7 produces a termuinal
7 RT resistance of 220 Q between RXD and /RXD
8 5VPP #
9 GND | Signal ground 0 V
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USING THE DIGITAL OPERATOR

This chapter describes the basic operation of the Digital Operator and the
convenient features it offers.

All constant settings and motor operations are possible by simple, conve-
nient, operation.

Operate the Digital Operator as you read through this chapter.

4.1 Basic Operations .............. e .. 4-2
4.1.1 Connecting the Digital Operator ............... 4-2
412 KeyFunctions ............ccceiviivinnennne. 4-2
4.1.3 Resetting ServoAlatms ...................... 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 Setting Mode .......... 4-9
4.1.7 Operation in MonitorMode ................... 4-14
4.2 Using the Functions ................. oo 4-17
4.2.1 Operation in Alarm Trace-back Mode .......... 4-17
4.2.2 Operation Using the Digital Operator . .......... 4-19
423 Autotuning ...l 4-22
4.2.4 Reference Offset Automatic Adjustment ........ 4-28
4.2.5 Reference Offset Manual Adjustment Mode . .... 4-30
4.2.6 Clearing Alarm Trace-back Data............... 4-33
4.2.7 Checking the Software Version . ................ 4-35

4.2.8 Current Detection Offset Manual Adjustment Mode 4-35




USING THE DIGITAL OPERATOR

_——_
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-OP03A (Mount Type) .
N\ . N
fb} ) SERVOPACK

11

(@elalals)

DIGITAL
SERVOPACK  OPERATOR
JUSP-OP02A

OV —

Attach directly on
the SERVOPACK

Y YASKAWA
. J &
~— < Connect using the 1 m .
\ @ cable supplied. B A
~___J -

SERVOPACK

® The Digital Operator connector can be connected or disconnected while the SERVOPACK
power is ON.

4.1.2 Key Functions

The Dagital 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
initial displays.



4 1 Basic Operations

Digital Operator (Hand-held
Type)

(® N

L1 Islb)

¥ vAskawA
= JJ

\ )

Digital Operator (Mount Type)

SERVOPACK h

Function

RESET Key

Press this key to reset the
servo alarm.

DSPL/SET Key

Press this key to select the
status display mode, setting
mode, monitor mode, or
alarm trace-back mode.

This key 1s used for data
selection when set to setting
mode.

DATA/ENTER Key Press this key to set
ENTER) parameters or to display set
values of parameters.
Value Up Cursor | Press this key to increase the
Change/ Key set value. This key 1s used as
JOG Key a forward start key 1n jog
operation
Down Press this key to decrease the
Cursor Key | set value. This key 1s used as

areverse start key in jog
operation.

M

)

Dagit Select | Right
Key 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 nght,

Press the Left Cursor Key to
shift to the next digit on the
left.

D

SVON Key

Press this key to perform the
Jog operation with the
Digital Operator.

Function

UP Key

(=]
[*]
3
4

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 1s used for data
selection 1in setting mode.
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4.1.3 Resetting Servo Alarms

4.1.3 Resetting Servo Alarrps .

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, /ALMRST input signal. Refer to Section 3.7.1
Using Servo Alarm Output and Alarm Code Output for details.

The servo alarm need not be reset if the control power supply is turned OFF.

Model: JUSP-OP02A-1 Model. JUSP-OP03A
- Press [ gaaag
ALARM ! ‘ UP_ DOWN ko .
Press Alarm Reset Jo¥Ed (e
‘ simultaneously. Alarm Reset

Omb After an alarm occurs, remove the cause of the alarm before resetting 1t. Refer to Section 6 2 Troubleshooting
—_— to determine and remedy the cause of an alarm.

44



4.1 Basic Operations

4.1.4 Basic Functions and Mode Selection

Digutal 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 1n
the sequence 1s selected.

JUSP-OP02A-1 JUSP-OP03A
Press the Press the
ESET
& T
SET
key to switch the mode key to switch the
mode.

3L

Status Display N\
Mode (Section 4 1.5)

Gl bb)
y

Displays the SERVOPACK status as bit
data and codes

Setting Mode (Section 4 1 6) \ Special Modes

These modes are selected by setting a
EE - value for parameter E n- 33
Sets th lact and set -
SUREREmART ) Handtedogel opeatr

Mounted Digital Operator-
ﬁnonitor Mode (Section4.1.7) '\ Press the DATA Key.

Rl {n-00
Uin|-1010) Settng| Mot
Displays the speed references to the SERVO- 00-00
PACK, the actual speed, and internal status Operation mode from Digital
Operator (Section 4.2.2)
¢ Alarm Trace-back "\ | 00-01 | Reference offset automanc
Mode (Section 4.2 1) adjustment mode
— - (Section 4.2.4)
€l-lRIsi9
00-02 | Clear alarm trace-back data
\ Displays a log of previous alarms ) (Section 4.2.6)
|
Reference offset manual
00-03 adjustment mode
(Section 4.2.5)
00-04 | Motor-model check mode
(Section 4.2.7)
Auto-tuning mode
00-05 (Section 4.2.3)
Software-version check
00-06 mode (Section 4.2.7)

Current detection offset
00-06 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 display mode displays the SERVOPACK status as bit data and codes.

® Selecting Status Display Mode

Press - or uﬁﬂ to select the status

display mode.,

L0 ,

lt—’lb) The status display mode 1s selected when the
Iatg‘t’us Display power supply is tumed ON.

Keys to the status display are shown below.

For Speed Control

Bit Data Code

'Lu ed Reference Inpu ( Tomue Reference lngut)

Code Status
Base block
J ] Servo OFF (motor power OFF)
It‘ (W l'l] Run
Servo ON (motor power ON)

=T T Forward Rotation Prohibited (P-OT)
) 1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 3 -7).

" Reverse Rotation Prohibited (N-OT)
U DIL] 1CN-43 (N-OT) OFF. See Cn-01 Bit 3 (page 3 -7).

= Alarm Status
IE{ ] I_l] Displays the alarm number See the table of alarms on page 4 -18.

FWE




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 Lat for base block. Not Iit at servo ON.
Speed Coincidence Lt 1of motor speed reaches speed reference. Otherwise, not hit.
TGON Lat 1f motor speed exceeds preset value.

Not Iit 1if motor speed 1s below preset value.
Preset value: Set in Cn-OB (20 r/mun 1s factory setting)

Speed Reference Input Lat 1f input speed reference exceeds preset value.
Not it 1f mput speed reference 1s below preset value.
Specified value: Set in Cn-0B (20 r/min 1s factory setting)

Torque Reference Input Lat 1f input torque reference exceeds preset value.

Not It 1f input torque reference 1s below preset value.
Preset value: Set in Cn-0B (10% rated torque 1s standard
setting)

(Used for torque feed-forward or current restriction)

Power Ready Lit when main power supply circuit 1s normal.

Not lit when power 1s OFF or main power supply circuit is
faulty.

For Position Control

Bit Data Code

N

Base Block /-" b |§]

)
(_Control Power ONY
(Reference Puise Input) (Error Counter Clear Input)

Code Status
Base block
L’l t’v Servo OFF
Run
I" L h) Servo ON
= Forward Rotation Prohibited
i~ o p_] 1CN-42 (P-OT) OFF. See Cn-01 Bit 2 (page 3 -7).

v Reverse Rotation Prohibited
(m] DIL] 1CN-43 (N-OT) OFF. See Cn-01 Bit 3 (page 3 -7).

— = Alarm Status
. H Displays the alarm number. See the table of alarms on page 4 -18.
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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 Lat for base block. Not It at servo ON.
Positioning Complete Lat 1f error between position reference and actual motor

position 1s below preset value.

Not It 1f error between position reference and actual motor
position exceeds preset value.

Preset value. Set m Cn-1B (1 pulse s standard setting)

TGON Lait 1f motor speed exceeds preset value.
Not it 1f motor speed 1s below preset value.
Preset value: Set 1n Cn-0B (20 r/min 1s standard setting)

Reference Pulse Input Lat 1f reference pulse 1s input
Not Iit 1f no reference pulse 1s input

Error Counter Clear Input - Lit when error counter clear signal 1s input.
Not lit when error counter clear signal 1s not input.

Power Ready Lat when main power supply circuit 1s normal.
Not hit when power 1s OFF or main power supply circuit 1s
faulty.

For Torque Control
Bit Data Code

Lg N~ ™~

TGON
Lu eed Reference Inpu ( Jorque Reference Ingut)

Base Block

(_Control Power ON

Code Status

J Base block
Servo OFF (motor power OFF)

l ) Run
=) A Servo ON (motor power ON)

P * [' ] Forward Rotation Prohibited (P-OT)
21C) | 1CN-42.(P-OT) OFF. See Cn-01 But 2 (page 3 -7).

Reverse Rotation Prohibited (N-OT)
] 1CN-43 (N-OT) OFF. See Cn-01 But 3 (page 3 -7).

Inat

Alarm Status
F.' Displays the alarm number See the table of alarms op page 4 -18.

2102
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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

Lat for base block. Not lit at servo ON
Speed Coincidence Lat 1f motor speed reaches speed reference. Otherwise, not it
TGON Lit 1f motor speed exceeds preset value.

Not It 1f motor speed 1s below preset value.

Preset value: Set in Cn-0B (20 r/min 1s factory setting)
Speed Reference Input Lat 1f input speed reference exceeds preset value.

Not lit 1f input speed reference 1s below preset value.
Preset value. Set in Cn-0B (20 r/mun 1s factory setting)
(Used as speed limit)

Torque Reference Input

Lat 1f input torque reference exceeds preset value.

Not It 1f input torque reference 1s below preset value.
Preset value: Set 1n Cn-0B (10% rated torque 1s standard
setting)

Power Ready

Lat when main power supply circuit 1s normal.

Not lit when power 15 OFF or matn 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 functions to be selected.
Refer to Appendix D List of Parameters.

O
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L e

4.1 6 Operation in Parameter Setting Mode

B Using the Setting Mode for Constant Settings (Cn-03 to Cn-2D)

JUSP-OP02A-1

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.

2. Select the parameter number to set.
Press the and keys to select the digt.

Press the and keys to change the value.

3. Press - to display the current data for the pa-
rameter selected at step 2.

4. Set the required data.
Press the and keys to select the digit.

Press the and keys to change the value.

[ Dama )
5. Press to store the data.

(oara] ,
6. Press once more to display the parameter

number again.

7. Repeat steps 2 to 6 as often as required.

4-10

ver (i
€GB~
B £ e

The selected
D

digit flashes '
cplole

Parameter Data -

Number

ADEED ’°‘ THEEND
% ®

The selected

T@l@ digit flashes.

SRR e
iy o

Cl[-1 19 “™ Gloloels)
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JUSP-OP03A

. Press the

4 1 Basic Operations

For JUSP-OP03A

MODE/SET

. Press D to select the parameter setting

mode.

DOWN

up
. Press the @ 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.

upP DOWN
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 often as required.

o Refer to Appendix D List of Parameters.

MODE/SET

Parameter
Number tj

Cln]-[ 1) “o™ oL {5

G o] ]

@( GloL 100
TREEE

Value changes rapidly
when key held down

@@@ The stored data flashes.

Parameter
Number ENTEN Data

Clnl-] 15) T [GloloielS

’,’
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416 Operation in Parameter Setting Mode

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.

JUSP-OP02A-1
2.

3.

4,

For JUSP-OP02A-1

1. Press —%SE%'L to select the parameter setting

mode. -

Select the parameter number to set.
Press the and keys to select the digit.

Press the and keys to change the value.

Press to display the current data for the
memory switch selected at step 2.

Press the and keys to select the bit num-
ber to set.

Press the and keys to set the memory
switch data ON or OFF for the bit number.

Repeat steps 4 and 5 as often as required.

[oaa )
Press to store the data.

[ oata )
Press once more to display the parameter
number again.

e Refer to Appendix D List of Parameters.

Memory
AIA Switch Data

Parameter
Number

/’@@\

) Setng

\ m@

20N

The selected

]

digit flashes.

Bit
Number

N REHE

o= LT

Bit Number to Set

Y
=)

FDB97531 B

Press erther key.

e

[ A |

Parameter
Number

Clnl-10] ¢

The stored data
flashes.

% Memory
Switch Data

~o~ (g

4 Turning Bits ON and OFF

Memory switches use bits, not numbers, to select functions
Sixteen bats are available (0 to 9 and A to F) Select the required functions by

turning the appropnate bit ON (function ON) or OFF (function OFF)

ECA86420

]

i

FDOB9 7531

: = OFF
1=0ON
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Basic Operations

JUSP-OP03A

For JUSP-OP03A

MODE/SET
Press D to select the parameter setting

mode.

uP DOWN
Press the [:ﬂ and keys to select the param-
eter number to set.

DATA
Press D to display the current data for the
memory switch selected at step 2.

up DOWN
Press the @ and [1] keys to select the bit
number to set.

MODE/SET
Press D 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 display the parameter
number again.

o Refer to Appendix D List of Parameters.

4-13

@J!"@E‘

Settin
Modeg

/

Parameter Number ENTER)

BRI TTTT

Bit Number to Set .

Number Q&E.
“FDB87531 '

i O, i

s\ 1 7
\"‘ll.‘l 4
Hsrl:a:l"’]

7 7 v

Parameter
Number

Cln{-10] §) «o~

0

Bit
Memory Number
Switch Data to Set

The stored data
flashes.

Memory
SW|tch Data

TETID

’V
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4 1 7 Operation in Monitor Mode

4.1.7 Operation in Monitor Mode

JUSP-OP02A-1

® 0

JUSP-OP03A

The monitor mode allows the reference values mput into the SERVOPACK, I/O signal status,

and SERVOPACK internal status to be monitored.

The monitor mode can be set during motor operation.

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 select the monitor mode.

2. Press the and keys to select the monitor

number to display.

3. Press to display the data for the monitor

number selected at step 2.

[ Dara ] .
4. Press once more to display the monmitor

number agamn.

For JUSP-OP03A

MODE/SET
1. Press D to select the monitor mode.

upP DOWN

2. Pressthe [i] and @ keys to select the momtor

number to display.

DATA

3. Press [:] to display the data for the monitor

number selected at step 2.

DATA

4. Press [:] once more to display the monitor

number again.

- 4-14-

\J .
Monitor a0

LB~

\G-[EE

Monitor ~
Number

Data

uial-[5l5) 7o LS50

Monitor
Number

ul-[-I510) “°™ GLASieD)

Data

.ﬁ' vomtr CET )
X

B
G-/

Monrtor
Number

ulnl-15(0]

Monitor
Number

Ulnl- (013

Data
ol 451010
Data

5 i




4 1 Basic Operations
]

B Monitor Mode Display

Keys to Monitor Mode Display are shown below.

Monitor Monitor Display
Number :
Un-00 Actual motor speed Umts: r/min.
Un-0! Input speed reference
Units: r/min,
Un-G Internal torque reference
Units: % (with respect to rated torque)
Un-03 Number of pulses from motor U-phase edge
Units: pulses
Un-0Y | Electnical angle Internal Status
Units deg Bit Display
Un=0S Internal status bit display
Un-05 Internal status bit display
[ Input reference pulse speed display
Unuts: r/min,
Un-08 Positional error
v Unts: x1 reference unit (Cn-02 Bit E = 0)
x100 reference unit (Cn-02 Bit E=1) ’
Un-99 Reference pulse counter reading
Unmts: reference units
A value between 0 to 65535 inclusive 1s
displayed.
Monitor | Bit Description Related /O Signal,
No No Parameter
Un-05 1 | Servo alarm 1CN-31 (ALM)
2 | Dynamic brake ON
3 | Reverse rotation mode Cn-02 Bit 0, 2CN-7 (DIR)
4 | During motor rotation
5 | Speed coincidence or positioning
complete
6 | Mode switch ON
7 | Duning forward Or contact mput | 1CN-45 (/P-CL)
current limit speed control
8 | During reverse 1CN-46 (/N-CL)
current limit
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-15 (/PC)
13 |Phase U
14 |Phase V
15 |Phase W
16 | Servo ON 1CN-40 (/S-ON)
17 | P operation mput 1CN-41 (/P-CON)
18 | Forward overtravel input 1CN-42 (P-OT), Cn-01 Bit 2
19 | Reverse overtravel mput 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 1CN-7 (PLUS), 1CN-8 (/PULS)

2 | Input pulse sign 1CN-11 (SIGN), 1CN-12
(/SIGN)

3 | Error counter clear mput 1CN-15 (CLR), 1CN-14 (/CLR)
4 | Current Iimit
5 | Brake mterlock output
6 | Overload warning
7 | Main power supply ON
8 | Servo ready
9 | Not used
to

\ 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 1s a useful aid to speed up troubleshooting,

T e
. _ P

I —
Alarm Sequence Number Alarm Code  See the table of
The higher the number, alarms on page
the older the alarm data 4-18. V
Om, The alarm trace-back data 1s not cleared on alarm reset or when the SERVOPACK power 1s turned OFF. This
‘ —_— does not adversely affect operation.

The data 1s 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

Follow the procedure below to determine which alarms occurred previously.

For JUSP-OP02A-1

L P —%—J to select the alarm trace-back
r:;s m o select the alarm trace-bac m.
mode. [(TER

| \-EREB

Alarm Trace-back Mode
2. Pressthe and keys to scroll the alarm se- Older ‘5:”@
quence numbers up and down and display 1n-
formation on previous alarms. The higher the U IRIGIY

left-hand digit (alarm sequence number), the Newer (0]-1RISIS

older the alarm data.
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4 2 1 Operation in Alarm Trace-back Mode

For JUSP-OP03A .

MODE/SET
1. Press G to select the alarm trace-back /.EEEEQ N

JUSP-OP03A mode. : (T

\-GrRER~/

Alarm Trace-back Mode

UpP DOWN
Oid =100
2. Press the @ and @ keys to scroll the alarm er @nl]D

sequence numbers up and down and display in- | ([-IRD] @ @'
formation on previous alarms. The higher the =
> o e Newer gl-RISI3

left-hand digit (alarm sequence number), the
older the alarm data.

Hl Alarm Display

The table below lists the alarms displayed in the alarm trace-back mode.

Displayed Alarm Description

Code

[ N W] Absolute data error

(RN

W Parameter breakdown

L

,D'- B o Parameter setting error
; ¥a] ‘Overcurrent

Lo

‘q 5! G Regenerative error

H :'v ’o ) {’osntlon error pulse overflow

:::I o L"i Main circuit volt{age error detection
h—', S ,: Overspeed
'-I l"i ,a Overload(Instantaneous)
H 0"' E Overload(Continuous)

A t
'u:i‘. ,9 L"c bsolute encoder error
F: 8 ! Absolute encoder back-up error
F"n 9 ] Absolute encoder checksum error
AR
::l S :: Absolute encoder battery error
. 'I:: 8 Y Absolute encoder data error
,"l. B 5 Absolute encoder overspeed
[ Heat sink overheated

Reference mput read error

0| 20
(o'l Ll

Servo overrun detected *
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Displayed Alarm Description
Code

Encoder output phase error

Encoder A-, B-phase disconnection

Encoder C-phase disconnection

Power line open phase

Power loss error. (Detected when turning ON the power during the power
holding peniod.)

X
|
LR I Il | MO iy

'l:‘l F “ Main circuit contactor error.
R Not an alarm.
9y

* This function prevents overrun

The following are operator-related alarms which are not recorded by alarm trace-back.

(= el Wy Dagital Operator transmission error 1
LrFUu gital p
E F' 'C :—l ! Digital Operator transmission error 2

® 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.

Power ——.. = “— SERVOPACK
0 No need to connect to host

Used d machine set-y|
S g e B controller or external circuits

and testing. Forward, reverse,
speed settings possible.

Motor can be run just from
\ the Digital Operator.

Digital Operator
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4.2.2 Operation Using the Digital Operator

JUSP-OP02A-1

Use the following procedure to operate the motor from the Digital Operator.

For JUSP-OP02A-1

l.

3.

Press "Dsss"’r"‘ to select the parameter setting
mode. :

Select the parameter number Cn-00.
(Parameter Cn-00 is selected when the power 1s
tumed ON,) -

Press the and keys to select the digat.
Press the and keys to change the value.
Press to 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 1s
turned ON.)

SS % 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

pmiver turned ON).

Press the and keys to operate the motor.

s to revert to @EHE@ This sets

the servo OFF status (motor power turned OFF).

(Alternatively, press to set the servo OFF

status.)

4-20

.le)/

Setting Mode

Clnl-1812 Select Cn-00.
fﬂiiassfmsté

B The selected

Tl@ digit flashes.

=
Parameter Number ey

Clnl-1ol3 o™ @
0151 1515) setto 00-00.

Press ihe
l‘::xlseto chgeg @E%T 1
G >,
Gl ulod)

Display for operation mode from
Digrtal Operator

Data

algl- 1ol

Press Servo ON
Seron | (L0
Servo OFF ]
to change - base block el’!g@
Motor runs Mot
A otor
:ﬁ,’:’,f; whie Forward
pressed Rotation
e e @C Motor
this key 1s Reverse
pressed Rotation

LDy
GEEED
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JUSP-OP03A

9.

Press to return to the setting mode display.
This disables operation under Digital Operator
control.

For JUSP-OP03A-1

1.

3'

MODE/SET
Press D to select the parameter setting
mode.

up DOWN .
Press the @ and @ keys to select the param-
eter number Cn-00.
(Parameter Cn-00 1s selected when the power 1s
turned ON.)

DATA

Press D to display the current data for the pa-
rameter Cn-00.

WN
. Press the @ and @ keys to change the data

to 00.
(This parameter 1s set to 00 when the power is
turned ON.)

MODE/SET
Press D to set the Dagital Operator n op-

eration mode. Operation is now possible under
Digital Operator control.

DATA
Press E] to set the servo ON status (motor pow-
er turned ON).

up DOWN
Press the [i] and @ keys to operate the mo-
tor.

MODE/SET

. Press D to revert to (Q3-[210). This sets

the servo OFF status (motor power turned OFF).
DATA

(Alternatively, press D to set the servo OFF
status.)

4-21

}\ =
Cin[-10I3

Setting Mode Display

W g
lmﬂ kD
N\~

Setting Mode

Clnl=1010) setect cn-00

e o
(00 2 B
Parameter Number B Data
Clal-Ic r
@(
@@H@@
key held down.
5@!@@ "'5"'
] Wik

Clo[-1olg) o™
Value changes
Display for operation mode from

@EH@@ Set to 00-00.
rapidly when
Dugital Operator

Press

Servo ON )
DATA - :m;r ON il!tﬁg
Servo OFF =
to change. -base bioo] (WO
Moto
forward whie Motor
this key i1s ﬁ Forward
pressed Rotation
DOWN Motor runs
backwaml while @C Motor
thls key s Reverse
pressed Rotation

-3\ mﬁser
Glol-[o18
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4 2.3 Autotuning

DATA ] .
9. Press D to return to the setting mode display. 0l0/-10) ?\ ﬁ

This disables operation under Digital Operator EHH@ @

control.
Settung Mode Display

The motor speed for-operation under Digital Operator control can be changed with a parameter:

Parameter: Cn-10 (JOGSPD), Units: r/min., Standard setting: S00

" For details about setting the motor speed, refer to Section 4.1.6 Operation in Parameter Setting

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 rgidity. 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 to easily complete the tuning.

Autotuning

Automatically measures the
machine charactenistics 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 @ ) key 1s held down. The

motor does not rotate continuously.

Machine Rigidity Selection
Select the machine nigidity as described below. If the actual ngidity is unknown, select medium
ngidity.

CI-181813  ron rRgany
H@@ Medium Rigidity ‘

HEEB Low Rigidity

4-22



4 2 Using the Functions

o If the Machine Resonates

DATA
Atservo ON when the. (or D ) key is pressed or when the motor is operated by pressing

the (N or (@ or @ ) key, machine resonance indicates an inappropriate machine ri-
gidity setting.

Follow the procedure below to correct the machine ngidity setting, and run autotuning once
more

MODE/SET
1. Press the - (or D ) key to cancel autotuning.

MODE/SET
2. Press the - (or D ) key once more to enter the machine ngidity setting mode.

Reduce the setting by one.

e If Autotuning Does Not End

Failure of autotuning to end EIHB » 1s 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
1. Press the (or D ) key to cancel autotuning.

MODE/SET
2. 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.

43
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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 Buts 1, 2, and
3to 1.
® Autotuning 1s not possible during over-
travel (P-OT or N-OT signal OFF).
Load
%) )
A
p-or N-OT Motor
OFF ON
® Conduct autotuning when no overtravel I I
has occurred-(both P-OT and N-OT sig-
nal‘ON). . Load
P-OT N-OT Motor

® 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.

e Set the mode switch operating level to a high value. .

® If using the S-ON signal to set the servo ON status, display l.mm before turning
ON the S-ON signal.

® Confirm that the machine can be operated, and then install the motor in the machme and
perform autotuning.

® Confirm that the P-CON signal 1s 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.

o Set bit B of parameter Cn-01 to 1 to disable the mode switch.

e 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 1n the following table. The operating level is selected
with bits C and D of parameter Cn-01.
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Operating Level Parameter Setting
Torque Reference Set Cn-0C to 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-0F to the maximum value of 10,000.

Il Parameters Automatically Settable with Autotuning

Cn-04 Speed loop gamn

Cn-05 Speed loop mtegration 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.

OIIIEJ N Conduct autotuning with the motor attached to the machine.
— Make sure that the machine 1s ready for operation and take sufficient safety precautions when operating the ma-
chine

M Using Autotuning
Follow the procedure below to run autotuning.

For JUSP-OP02A-1

1. Press to select the parameter setting g; /’\‘

JE

=2 mode. ELED
JUSP-OP02A-1 - \‘/
Semng Mode

2. Select the parameter number Cn-Od. mn E @ Seloct Cn-00.

(Parameter Cn-00 is selected when the power is

turned ON.) mj.b%m:é

The selected

Press the and keys to select the digt. 119 digit flashes.

Press the and keys to change the value.

The machine ngidity 1s one of the machine charactenstics related to servo

[P
control Set the servo to high response for a machine, such as a machime tool,

High ngidity
with high ngidity, and to low response for amachine, such as arobot, with low

ngidity . Motor 5?

[ = —

Low ngidity
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4 2.3 Autotuning

Parameter Number Data
Cln{-13[3) o™ [Gol-[2B)

4. Pressthe and keys to change the datato ~ @H EE Set to 00-05.
05. . . )
‘ Press the T 1

3. Press to display the current data for the pa-
rameter Cn-00.

keys to change 0ia-1o 3

=
the value. Y

5. Press to display the machine rigidity.

@B, =
€=

_ Machine Rigidity
Display
. 3 High Rigidity .
6. Pressthe and keys to select the machine @H@E
nigiduty. If the actual rigidity 1s unknown, select
medium rigidity. Cl-[51813] Medum Rty
!@B Low Rigidity

7. Press “'%L to select autotuning mode.

8. Press to set the servo ON status.

SEE NS

]l gy

Autotunina Mode

C Servo O | LI

to change. ?br::;%fck ﬁlﬂ%

pressed 5 Rotation
&m‘?ﬂ“m Motor

this key 1s Reverse

pressed Rotation

s. 55 Autotuning Complete

9. Pressthe and. keys to operate the motor.

10. When autotuning is complete, the END message
is displayed, as shown on 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.

11. Release the and keys to revert to the
CIOI-1015) display.

[ Dara ] .
12, Press to return to the setting mode display.
This ends the autotuning operation.

Cl [Elnlg) o [Ca-I2lS)

W55, @

Setting Mode Display

o Refer to page 4 -22 for the precautions relat-
ing to autotuning.
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4 2 Using the Functions

For JUSP-OP03A

MODE/SET

1. Press D to select the parameter setting

mode.

UP DOWN

. Press the @ and E] keys to select the param-

eter number Cn-00.
(Parameter Cn-00 is selected when the power 1s
turned ON.)

DATA

. Press [:] to display the current data for the pa-

rameter Cn-00.
uP DOWN

. Press the @ and [1] keys to change the data

to 05.

MODE/SET

. Press D to display the machine rigidity.

up DOWN

. Press the @ and E] keys to select the ma-

chine rigidity.

MODE/SET

. Press D to select autotuning mode.

DATA

. Press D to set the servo ON status,

up DOWN

. Press the @ and @ keys to operate the mo-

tor.
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W o

\u.-.- leJ/

Setting Mode

ARETD S?’I::ct Cn-00.

® - rrpe
(2 T

Parameter Number

O o
ll-lolg) o @EL-I0E

@@H@l Set to 00-05

E]n ﬁ Value

rapldly when
key heid
down.

( @EE!]

T

~{_ n
ARETE

Machine Rigidity Display

l@ Hoh ey

@ . = @ Medium Rigidity

H B Low Rigidity

G, T

/\

L[l pury

Autotuning Mode

b '°ss Stmaoron | (LIl
Servo OFF

to change

~base ook | (3] )

Motor runs Motor
forward whil

. Fohmiviud % Forward
pressed Rotation
backward Motor
while this key c Reverse
18 pressed Rotation

V
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4 2 4 Reference Offset Automatic Adjustment

10. When autotuning 1s complete, the END message E . m @ .
Autotuning Complete

1s displayed, as shown to the right.

Servo OFF status 1s automatically selected. If
Servo ON/Servo OFF is selected by a signal from
an external contact, turn this signal OFF.

uP DOWN 5
11. Release the @ and @ keys to revert to the a.am @@H

(GIS1-10]S) display.
DATA =
12. Press [:] to return to the setting mode display. ¢lol-2l9 ?\ Eﬁ\
This ends autotuning operation. — EE ~ @
¢ Refer to page 4 -22 the precautions relating
to autotuning. Setting 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)
1n the reference voltage.

The reference offset automatic adjustment mode automatically measures the offset and adjusts
the reference voltage. It adjusts both speed and torque references. .

The following diagram 1llustrates automatic adjustment of an offset 1n the reference voltage
from the host controller or external circuit.

Offset —————] Offset
Reference Reference Automatically
Voltage Voltage ~~ Adjusted in
SERVOPACK

Automatic Adjustment
of Offset

" 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 1s
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. .

B Using the Reference Offset Automatic Adjustment Mode

Follow the proceciure below to automatically adjust the reference offset.
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I
For JUSP-OP02A-1
1. Input the (intended) O V reference voltage from 0V Speed Servomotor
the host controller or external circuit. v 22,’;5,0..9, 2‘:‘%21‘;’&? SGD!
Reference
— 2. Turn ON the servo ON (1CN-40, /S-ON) signal. somor] | Sonrivaton
JUSP-OP02A-1 The motor is set to operatmg mode.
3. Press to select the parameter setting =;'_;= Fﬁlp@ J \
mode. TRRT
'\/
4. Select the parameter number Cn-00.
L lect Cn-00.
(Parameter Cn-00 is selected when the power is GIHE@ Selest Cn-00
turned ON.) ngb % cEEIﬁ
' The selected digit
Press the and keys to select the digat. Gﬁtel flashes.
Press the and keys to change the value.
5. Press to display the current data for the pa- Parametor Number @
rameter Cn-00. .Hm /o\ @H
6. Press the ] and | keys to change the data to 010[-]0] 1] setto00-01.
0L Press the
) @&
eys to change the
value.
7. Press to automatically adjust the refer-
ence offset. The motor rotation stops. @iﬁu‘m @
Motor Stops
8. Press to return to the setting mode display. DERTE ’a\ @
This ends reference offset automatic adjustment. =
[ - ()
For JUSP-OP03A &-ln UFJJ
, Setting Mode Display
1. Input the (intended) OV reference voltage from oR :{ Speed Servomotor
the host controller or external circuit.. gg:',m.,,, o J%m?
lerence
JUSP-OPO3A 2, Turn ON the servo ON (1CN-40, /S-ON) signal. —> —
The motor 1s set to operating mode. oK

MODE/SET
Press D to select the parameter setting

mode.

UP DOWN
Press the E] and @ keys to select the param-
eter number Cn-00.
(Parameter Cn-00 1s 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 Number t'j

rameter Cn-00. - HHE@ o™ @@@

up DOWN
6. Press the Eﬂ and E] keys to change the data @EHEEB
to 01.
’ | ®(c ( 5 (@
0lo]-10i0)

Value changes
rapidly when key
held down.
MODE/SET ﬁ[ﬂ: A
7. Press D to automatically adjust the refer- 8low Mﬁﬂ

ence offset. The motor rotation stops. Rotatnon

Motor Stops
DATA R _ .
8. Press D to return to the setting mode display. Cio-lol 8 ?\ t)

This ends reference offset automatic adjustment. MR @

Setting Mode Display

4.2.5 Reference Offset Manual Ad}ustment Mode

Speed reference offset manual adjustment is very convenient 1n the following situations:

® If a loop 1s 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 1s directly input during the adjustment.
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L~ IR -
‘ Offset Adjustment Range and Setting Unts are as follows:
Reference speed or reference torque
Offset adjustment range
. = Speed reference
Offset units input voltage
Offset adjustment range —512 to +511
Offset units-
Reference speed 0 038 r/min (0 076 mV)
When Cn-03 = 500
Reference torque 0 02 % (0.61 mV)
. E When Cn-13 = 30
)
Follow the procedure below to manually adjust the reference voltage.
For JUSP-OP02A-1
1. Press to select the parameter setting /’E@ \(
’ — mode. ' BB g oL LD
JUSP-OP02A-1 \u_, TR/

2. Select the parameter number Cn-00. . m:@@ Select Cn-00.

(Parameter Cn-00 1s selected when the power is

turned ON.) mj:e %ﬂﬂﬁ

The selected digit
1 flashes

Press the and keys to select the digat. T ©

Press and keys to change the value.

TN [pata )
3. Press - to display the current data for the pa- Parametor Number . Data

rameter Cn-00. Cl-[-18I0) 7™ Blol-Ioie)

. 4. Pressthe and keys to change the data to HEB Set to 00-03
' 03. Press the. . T 1@

keys to change the
value
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4 2.5 Reference Offset Manual Adjustment Mode

JUSP-OP0O3A

SS %ser&‘ 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.)

SS to 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 %“ to return 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 to}que references.)

For JUSP-OP03A

1

4'

MODE/SET
Press D to select the parameter setting
mode.

up DOWN
Press the @ and @ keys to select the param-
eter number Cn-00.
(Parameter Cn-00 1s 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 03.
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’ MODE/SET 1 ‘ MODE/SET
5. Press [:] to select the speed reference offset @Eﬁ’b\ ﬁ

manual adjustment mode. Speed Reference ﬁ @
(The amount of speed reference offset is dis-  Offset Manual .EE

Adjustment Mode
played.)
uP DOWN .
6. Pressthe and [1] keys to adjust the amount
of offset.

(Adjust the speed references.)
MODE/SET

MO ET
7. Press [:] to select the torque reference off- Al 1006 3\

set manual adjustment mode.
-~ Gl B
(The amount of torque reference offset 1s dis-

played.)
. uP DOWN
8. Pressthe @ and E] keys to adjust the amount
of offset.
(Adjust the torque references.)
MODE/SET

I M T
9. Press D to return to the parameter data dis- bl [0I59) ?\ ﬁe
play.
® GEREE
DATA ‘
10. Press D to return to the setting mode display. Giol-1013 —B\ tj

This ends the reference offset manual adjust- 5
ment. n -
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 1s 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 to select the parameter setting

mode. N

JUSP-OP02A-1

2. Select the parameter number Cn-00. HH [3]0) setect cn-00.
@ 4

(Parameter Cn-00 is selected when the power 1s

turned ON.) P=s
® The selected digit

‘ Press the and keys to select the digit. @%Te léas"es-

Press the and keys to change the value.
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4

JUSP-OP03A

.2 8 Cleanng Alarm Trace-back Data

3. Press to display the current data for the pa- Parameter Number

-0 ™ GRL-E0
@@!E. Set to 00-02.

4.

5.

6.

rameter Cn-00.

Press the and keys to change the data to
02.

Press to clear the alarm trace-back data.

[oana) .
Press to return to the parameter data dis-
play.

For JUSP-OP03A

1.

MODE/SET

Press D to select the parameter setting-

mode.

up DOWN
Press the [i] and @ keys to select the param-
eter number Cn-00.

(Parameter Cn-00 is selected when the power 1s -

turned ON.)

DATA
Press D to display the current data for the pa-

rameter Cn-00.

DOWN
Press the @ and @ keys to change the data
to 02.

MODE/SET
Press [:] to clear the alarm trace-back data.

DATA

Press the

keys to change the
value

)

aaa%H@

Clear the alarm trace-back data.

Parameter Number @

Eln[-1015) “ T~ @]

SEETE

Wem,.,, o
-

[Tk
5

HH@@ Select Cn-00.

® -
CH-EL

Parameter Number

0
Cle[-I2l) o

@@H@Q Set to 00-02.
( Clol-Iod)

G- @
Co-ED)

o

Clal- 1010

H@E/Ej

Data
Glol-1015)

Value changes
rapidly when

key held down.

Clear the alarm trace-back data.

Press [:] to return to the parameter data display.  Parameter Number
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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 1s not normally used by the customer.

Operation Software Version Display

Set Cn-00 to 00-06 EEEB
" g = Software
=.§?= l“ﬁs‘ T_ — Version

b model SGDB-[JADL]

Software version displayed

. 4.2.8 Current Detection Offset Manual Adjustment Mode

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-
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 1s 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 /’M@\

i \

|+ mode. -
‘ JUSP-OP02A-1 | \ @HHH.

2. Select the parameter number Cn-00. al Seloct Cre00.
(Parameter Cn-00 1s selected when the power is H:@@

turned ON.) Cﬂj? % CEE@{
The selected

Press the and keys to select the digit. Talg digit flashes.

Press and keys to change the value.

3. Press &= to display the current data for the pa- Parameter Number

rameter Cn-00. EH@ /25\ @H@.
‘ 4. Pressthe | and [V keystochange thedatato  (HO]-[Dl8) setto 00-08

Press the
08. 8. o
keys to change the @1
value.
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USING THE DIGITAL OPERATOR

4.2 8 Current Detection Offset Manual Adjustment Mode

JUSP-OPO3A

Press _.;,_;_ to select the current detection off-
set manual adjustment 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-

play.

. Press to return to the parameter setting

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

number Cn-00.
(Parameter Cn-00 is selected when the power 1s
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

to 08.

MODE/SET

. Press D to select the current detection off-

set manual adjustment mode.

(The amount of current detection offset 1s dis-
played.)
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Phase-u “ Phase-v
Current © @ Current
Adjustment Adjustment

Moria @:mm_ Manrdg

Setting Mode Display

ﬁ sm...g M,,d,

-/

up '
. Press the @ and E] to select the parameter Clnl-100 ﬁ:lect Cn-00.

@/' mnq_@@
am
lﬂ@&?@

Clnl-[0lg) O™ [Clol-Ial?)
EH@F} Set to 00-08

@H@ Press
@ the keys
@‘@ thovalue

LY 74 Moﬁa
8;1{;;!1{4 Detecl:hon -b\
Ad]ustm::tu Islode EEE@




SERVO SELECTION AND DATA SHEETS

This chapter describes how to select Z-Series servo dnives 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 Selecting a =-Series Servo . ............. 5-3
5.1.1 Selecting a Servomotor ...................... 5-3
5.1.2 Selectinga SERVOPACK .................... 5-9
5.1.3 Selecting a Digital Operator................... 5-10
5.2 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
5.3.3 Overload Characteristics ..................... 5-22
5.3.4 Starting Time and Stopping Time .............. 5-28
5.3.5 Load Moment of Inertia ...................... 5-23
5.3.6 Overhangingloads ......................... 5-24
5.4 X-Series Dimensional Drawings ......... 5-25
. 5.4.1 Servomotor Dimensional Drawings ............ 5-25
5.4.2 SERVOPACK Dimensional Drawings .......... 5-30
5.4.3 Digital Operator Dimensional Drawings . ........ 5-33
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5.5.4 Cable With 1CN Connector and One End Without
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5.1 Selecting a =-Series Servo

\“

. 5.1 Selecting a X-Series Servo

This section describes how to select the Z-Series servomotor, SERVOPACK, and Dagital Operator.

5.1.1 Selecting 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 to the flowchart
for servomotor selection shown here to determine the appropnate servomotor.

53



SERVO SELECTION AND DATA SHEETS

L R ——
5 1.1 Selecting a Servomotor

X-Senes

Type
B. SGMB servomotor

Motor capacity
2B: 22kw 4E 45kW
3Z: 30kw 6E: 55kw
3G. 37kwW

Standards
A: Standard

Encoder specification
2: 8192 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 flange-type N
A Straight flange-type, (only used with option specifications)

B Straight flange-type, with key and shaft-end tap

K Straight with foot -
L: Straight with foot, key, and shaft-end tap .
Options

B-  90-VDC brake

C: 24-VDC brake

S-  Oilseal

F:  Oil seal and 90-VDC brake

G- Oil seal and 24-VDC brake

! ! ( Flowchart for servomotor selection >

Selected Motor Model

Example SsGMB-[2][BI[All2][AI ][]
ads1 | sams -0
Axis 2 semB - 100000

o & o ® ©® & @ Blank for standard specification
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51 Selecting a X-Sernes Servo

R

B Flowchart for Servomotor Selection

Select the actual SGMB servomotor according to:the following flowchart.

( Start servomotor selection )

1) Select motor capacity

\

( ©® Fill in Machine Data Table ’

|

® Select capacity using
servomotor sizing software.

Determine motor capacity

Enter rated output

® e ¢ [f necessary, refer to the data sheets in
Section 5.2 SGMB Servomolor.

e ¢ o (Currently under development.)

Enter code in the first and second digits by
refernngtothe rated outputvalues on page
5-11

SGMB-BE___ __
]

'

2) Enter supply voltage

Enter code in the third digrt.
> SGMB-[0A_

:

3) Select encoder specification

Enter code in the fourth digit by refernng to
the encoder specifications on page 5 -4.
The encoder specification differs according
to the motor series.

4096/8192 P/R
Absolute or incremental encoder
incremental? SGMB-J00Om_ _ _
12-bit (1024 P/R)or |- --- == " e c e e e e u o
15-bit (8192 P/R) SGMB-OOOM_ _ _
absolute encoder

!

4) Enter peak torque

/a 200 %

Enter code in the fifth digit
SGMB-OOOOA (200 V)

SGMB-0I000D (400 V)

- SGMB-0II0OB (200 V)

\ b 250%

SGMB-0O0CE (400 V)
J

To next page (A)




SERVO SELECTION AND DATA SHEETS

L R S ]
5.1.1 Selecting a Servomotor
From previous page (A)
5) Select shaft specification
J Enter code in the sixth digit.

f Straight flange-type \ > SGMB-OOD0O0A _

[ Svaghtfangetypewithkeyand | f--eeee R
shaft-end tap SGMB-000008 _
Straghtwthfoot -~ | Tt TTrmTTTTeoq

| Sregmwmbe oo - SGMB-OCDOK _
Straightwithfoot, key, and shaftend | F~"~"-""""""--=-=-=-=-=-=-=-->--+

\_tap SGMB-DOODOL _

l ]
6) Selection option specification
Enter code in the seventh digit

4 With 90 VDC brake SGMB-0000008

Undergramty ] ke e e e e e e
With 24 VDC brake - SGMB-O00000C

""""""""""""" With ol seal R
Oil 1s used at shaft end > SGMB-O00000s

----------------------- Withol sealand90 VDC [ - -~~~ ==---======-=-<= -4

. brake - SGMB-O000O00F
Gravity load + oil Withollsealand24VDC| "~ """ """~ " "=~ == ==~ = =9
brake SGMB-0000O0O0G

\

The last digit is left
blank if there are no
options
specifications.

C End servomotor selection ’




5.1 Selecting a =-Sernes Servo

‘ B Machine Data Table

Fill out the machine data table below as an aid to selecting the drive system. When the machine
data table 1s 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 H _ —] Table W
Overall efficiency n —_ Motor =&m s
*2  Gear ratio R (= Nm/NI) _ Ball screw
*3  Gear+couphing Jg —kg-cm? (Ib-1n2.) ?GGHCOUP""Q
Ball screw pitch P —mm (in.) g
Ball screw diameter D ——mm (1n.)
. Ball screw length L —mm (i1n.)
¢ Ball Screw Vertical Axis
Load mass Wy —kg (Ib)
Counterweight Wy —%kg (Ib) Motor
Coefficient of friction 18 — ,
Overall efficiency n —_ ?geanoouphng
Gear ratio R (= Nm/NI) —_
Gear+coupling Jg —kg-cm? (Ib-in2,) w1
Ball screw pitch P ——mm (1n.)
‘ Ball screw diameter D ——mm (1n.) 2
Ball screw
Ball screw length L -——mm (1n.)
¢ Timing Belt
Load mass w —kg (Ib) Pulley w
Thrust F kg (Ib) Jd Fe{/777
Coefficient of friction 1} —_ o t (I‘) : ()
Overall efficiency n _— Gearscoupling Timing beit
Gear ratio R (= Nm/NI) —_ Jg
. Gear+coupling Jg —%kg-cm? (Ib-n2.)
Pulley Jd —kg-cm? (Ib-in2.) "Motor
Pulley diameter D ——mm (1n.)
¢ Rack and Pinion
Load mass w —kg (Ib)
Thrust F —kg (Ib) F w
Coefficient of friction n —_—
Overall efficiency n _—
Gear ratio R (= Nm/NI) —_ Gear+coupling
Gear+coupling Jg —kg-cm? (b-n2.) Jg
Pinion diameter D ——mm (in ) -
Pinion thickness t —mm (in )
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5 1.1 Selecting a Servomotor

* Roll Feeder Press force
Load J Je —kg-cm? (Ib-1n2.)
Tenston F —kg (Ib)
Press force P —kg (Ib) Roller
Roller diameter D ——mm (1n) F
Coefficient of friction H _—
Overall efficiency n o | Motor ] m ,, Je
Gear ratio R(=Nm/N)) — Gear+coupling #——;
Gear+coupling Jg —kg cm? (Ib-1n2,) Yo
* Rotor
LoadJ {4 —kg-cm? (Ib-1n2.) TE
Load torque TE —kg-cm (Ib-1n.)
Overall efficiency n _
Gear ratio R(=NmN) — i"’a’m‘"’""g Je
Gear+coupling Jg —kg cm? (Ib 1n2.)
e Others
LoadJ 14 —kg-cm? (Ib-1n2.)
Load torque T¢ —kg-cm (Ib-1n )
Motor speed Nm —r/min
DUTY td —s
Positioning time ts —s
Accel/decel time ta —s
¢ Duty cycle
DUTY td —s VAT :
Positioning distance Ls . =—mm (1n.) éLs é
Moving member speed \'Z4 —m/min - : :
Positioning time ts —s i L%nd
Accel/decel time ta —s =
Enter erther V¢ or ts. If both are entered, specify prionty.
* Operating environment  Operating temperature
Other

* 1. J (inert1a) of Table W (load weight) and J (inertia) of the motor are automatically calculated by the servomotor sizing software
*2 Gearratio R =Nm/N{ = motor-speed/load-speed

*3 Gear+couphng J g J of gear or coupling
This 1s J of the jomt (including a gear) between the motor and the load (machine)




51 Selecting a =-Senes Servo

() 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-".

SGDB- 2B AD

Z-Senes
SGDB SERVOPACK

Rated output (motor capacity)
2B 22 KW 4E: 45KW
3Z- 30KW SE: 55 KW
3G: 37KW

. Supply voltage

A 200V
D. 400V

.

Model

D For speedftorque control and position control

Flowchart for SERVOPACK selectloD

Selected SERVOPACK Model
Example sGamB-[2][E][AlD]
Axs 1 samB-[ 0]
Axs 2 sams-J0]

* Themotormodelcanbe changed within the same group by altering the parameter set-
“ting. (See the table on the next page.)
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[ro— e T
§ 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-2BALJA
SGMB-2BA[IB
' SGMB-3ZA[IA

3ZA SGDB-3ZAD
SGMB-3ZA[JB
3GA SGDB-3GAD SGMB-3GACIA
SGMB-3GA[IB
2BD SGDB-2BDD SGMB-2BA[ID
SGMB-2BALJE
3ZD SGDB-3ZDD SGMB-3ZACID
SGMB-3ZAJE
SGMB-3GALID

3GD SGDB-3GDD
‘ SGMB-3GALJE
SGMB-4EACID

4ED SGDB-4EDD
SGMB-4EAJE
SGMB-SEACID
SED SGDB-5EDD SOMB-SEALID

Note* The motor model can be changed within the same group by altenng the setting 1n 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. .

SERVOPACK

JUSP-OPO03A (Mount Type) JUSP-OP02A-1 (Hand-held Type)
 Use attached to the top of the * Use held in the hand while connected
SERVOPACK front face. with the 1 m cable supplied
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52 SGMB Servomotor

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: 151m or below
Withstand voltage: 1500 VAC

Insulation resistance:
Enclosure:

500 VDC-10MQ min.
Totally enclosed, cooled separately

IP44 specifications
Ambient temperature: 0 to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excatation: Permanent magnet
Drive method: Direct drive
Mounting: Flange method
Servomotor SGMB- 2BAJA 2BA(B 3ZAJA 3ZAB 3GAOA 3GACB 2BACID 2BACJE
Rated Output* kW (HP) | 22(29.5) | 22(29.5) | 30(40.2) | 30 (40.2) | 37 (496) | 37 (49.6) | 22(29.5) | 22(29.5)
Rated Torque* N-m 140 140 191 191 236 236 140 140
Ibf-1n 1239 1239 1690 1690 2088 2088 1239 1239
Instantaneous Peak | N-m 280 350 382 478 471 589 280 350
Torque* Ibf-n 2478 3097 3380 4230 4168 5213 2478 3007
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 1500
Instantaneous Max | r/min 2000
Speed*
Moment of Inertia | x 10;4 592 592 773 773 1390 1390 592 592
kg-m:
%1073 524 524 685 685 1233 1233 524 524
1bf-n-s2
Rated Power Rate* | kW/s 331 331 472 472 401 401 331 331
Rated Angular rad/s2 2360 2360 2470 2470 1700 1700 2360 2360
Acceleration*
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5.2.1 Ratings and Specifications .

Servomotor SGMB- 3ZACD 3ZALE 3GACID 3GALE 4EACID 4EALIE 5EACID SEACJE
Rated Output* kW HP) | 30(40.2) | 30(402) | 37(49.6) | 37(49.6) | 45(60.3) | 45(603) | 55(73.7) | 55 (713.7)
Rated Torque* Nm 191 191 236 236 286 286 350 350

Ibf-1n 1690 1690 2088 2088 2531 2531 3097 3097
Instantaneous Peak | N-m 382 478 471 589 572 715 700 875
Torque* Ibf-n 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* r/min 1500
Instantaneous Max | r/min 2000
Speed*
Moment of Inertia l:( 10;4 773 773 1390 1390 1680 1680 1970 1970
g-m
x 1073 685 685 1233 1233 1484 1484 1745 1745
1bf-1n.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 charactenstics quoted 1n combination with an SGDB SERVOPACK at an armature winding tem-
perature of 20°C

Note These charactenistics can be obtained when the following heat sinks (steel plates) are used for cooling purposes
650%650% 35 (mm) (25 59X25 59 % 1 38 (1n))
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]
B SGMB Servomotor (Rated Motor Speed: 1500 r/min)
Torque-Motor Speed Characteristics
SGMB-2BAJA SGMB-2BAOB
2000 2000
Motor Motor
Speed A B Speed
(r/mun) (r/min)
1000 1000 A B
0 L 0
0 100 200 300 0 100 200 300 400
o T?rque (N-m)‘ 0 Torque (N-m)
1000 2000 1000 2000 3000
Torque (Ibf+in) Torque (Ibf-in)
SGMB-3ZACIA ' SGMB-3zACB
2000
Motor
Speed
(r/min)
! A B
% 100 200 300 400 % 700 200 300 400
0 Torque (N-m) Torque (N-m)
' 000 2000 3000 1000 2000 3000 4000
Torque (Ibf-1n) Torque (Ibf-n)
SGMB-3GAJA SGMB-3GAB
2000 = 2000
Motor Motor
Speed Speed
(v/run) 1000 | (r/mm;ooo |

] o

0 100 200 300 400 500

Torque (N-m)

1000 2000 3000 4000
Torque (Ibf-1n)
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0 200 400 600
Torque (N-m)

'l
2000 4000
Torque (lbf-in)

A: Continuous Duty Zone
B* Intermittent Duty Zone
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6§21 Ratings and Specifications

SGMB-2BAOD SGMB-2BAOOE
2000 = 2000
Motor Motor
Speed Speed
(r/min) 1000 (r/mm)1
A B
% 0 20 300 %0 200 300 400
Torque (N-m) o Torque (N-m)
1000 2000 ' 10‘00 2600 3600
Torque (Ibf-1n) Torque (Ibf-n)
SGMB-2ZACD SGMB-3ZA0E
2000
Motor
Speed
(r/mln)1

% o 200 300" @00 % 100 200 300 400 500
‘o Torque (N-m) Torque (N-m)
N 10.00 zc;oo 3600 o 1000 2000 3000 4000
Torque (Ibf-in) Torque (Ibf-in)
SGMB-3GAOD SGMB-3GAOE
A
B
2000
Motor
Speed
(r/min) 1000 |
100 200 300 400 500 % 200 400 600
o Torque (N-m) o Torque (N-m)
1000 2000 3000 4000 2000 4000
Torque (lbf-n) Torque (ibf-1n)_

A: Continuous Duty Zone
B Intermittent Duty Zone




5.2 SGMB Servomotor

R
SGMB-4EACID SGMB-4EAIE
2000 2000/
Motor M 000
Speed sotor
(r/min) peed
(r/min)
1000 1000 -
A B
0 200 400 600 % 200 400 600 800
0 Torque (N-m) 0 Torque (N-m)
2000 4000 . 20;)0 4600 6;)00
Torque (Ibf-in) Torque (Ibf n)
SGMB-5EALCID SGMB-5EAJE
2000 2000
Motor Motor
Speed Speed
/) r/min
(v/min) 1000 ( )1 000
A B
0

0 200 400 600 800
Torque (N-m)

0__

2000 4000 6000
Torque (lbf-n)
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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 Charactenstics

5.2.2 Mechanical Characteristics

Il Allowable Radial Load, Allowable Thrust Load

The output shaft allowable loads for SGMB servomotor are shown below.

Conduct mechanical design such that the thrust loads 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[][J | 5880 (1322) 2156 (485) 100 (3.94) LR
SGMB-3ZA[[] | 6272 (1410) 2156 (485) 100 (3.94) H
L Fr
SGMB-3GA[J[] | 7448 (1675) 2156 (485) 100 (3.94)
3 Fs
SGMB-4EA[][] | 7840 (1763) 2156 (485) 100 (3.94) ) — «—
SGMB-5EA[][] | 8428 (1895) 2156 (485) 110 (4.33) |

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.L.R.) " Reference Diagram
Perpendiculanty between flange face  0.04 mm
and output shaft @ (0.0016 n.)

Mating concentricity of flange O.D. 0.04 mm

(0.0016 1n.)

Run-out at end of shaft © 0.02 mm
(0.00079 1n.)

olm Ny, 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 1s counterclockwise, view-
ng from the drive end.

Forward rotation




5.2 SGMB Servomotor

Bl Impact Résistance e 3 Vertical
Mount the servomotor with the axis horizontal. The
servomotor must withstand the following vertical - - —-
impacts. Horizontal shaft

® Impact Acceleration: 490 m/s2

® Number of Impacts: 2

IMPORTANT In SGMB servomotors, an accurate detector 15 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 Longitudinal
G
i Vertical

Mount the servomotor with the axis horizontal. The
servomotor must withstand the following vibration

accelerations in three directions: vertical, transverse, \ - - l:..

and longitudinal. Transverse Honizontal
1 shaft

® Vibration Acceleration: 24.5 m/s?

B Vibration Class Vibration measure\mint position

The SGMB servomotor meets the following vibra-
tion class at rated speed. S I E

® Vibration Class: 15um or below

. amm ¥
m € Vibration Class

Vibration class 15um or below indicates that the total amplitude of vibration of the motor alone, running at rated
speed, does not exceed 15um

5-17
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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 SERVOPACKs 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 13ZA [3ZA |3GA |3GA |4EA |4EA [5EA |SEA
SGMB- OA |OB |OA {OB |OA |OB |Op |OE |Op |CE |Op |OE |op |OE |op 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/mm

Applicable Standard: Incremental encoder (8192 P/R)

Encoder

Continuous 120 | 100 | 175 | 145 | 210 | 180 | 60 50 85 70 1051 90 | 135 ] 110 | 160 | 130

Output Current -

A (rms)

Max. Output 240 | 240 [ 340 | 340 | 460 | 460 | 120 | 120 | 170 } 170 | 230 | 230 | 280 | 280 [ 340 | 340

Current
A (rms)

Allowable Load 2960 3865 6950 2960 3865 6950 8400 9850

Inertia* i 41910) (54730) (98420) (41910) (54730) (98420) (118900) (139400)

Ju

%104 kg m?

(X103 0z 1n s2)

5-18
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‘ 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 2BDD 3ZDD 3GDD 4EDD SEDD
Servomotor SGMB-[J[J 2BA0O | 3ZAOO | 3GAOO | 3BADIDI | 3ZAOO |3GADOIO | 4EACIO] | SEACIO
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 9850
JL (41910) | (54730) | (98420) | (41910) | (54730) | (98420) | (118900) | (139400)

%104 kg-m? (X 10-3 0z.1n-s2)
Basic Input Main Circust*! 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
. cauons | Supply [ Main Circurt 36.7 50.1 618 36.7 50.1 61.8 75.2 91.9
Power Supply
Capacity kVA

Control Crrcutt*! | 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)
E;’:g:g' Feedback Incremental encoder, absolute encoder
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/s2 /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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53 2 Ratings and Specifications

SERVOPACK SGDB-

200 V Series 400 V Series

2BAD | 3ZAD | 3GAD | 28DD | 3zoD | 3GDD | 4EDD | S5EDD

Speed/ | Perfor- | Speed Control
Torque |mance |Range

1:5000 (provided that the lower limut of the speed control range does not cause the motor to
stop when the rated torque load 1s applied)

Control Speed [Load  [0% to 100%: 0.01% max. (at rated speed)
Mode Regu- | Regula-
la- 3 tion
Bon** Voltage | Rated voltage £-10%. 0% (at rated speed) } -
Regula-
tion
Temper- | 254-25°C: 0.1% max. (at rated speed)
ature - -
Regula-
tion
Frequency 100Hz (at J =Ju)
Charactenistics
Accel/Decel Time |[0to 10s

Setting

Input Speed | Refer-
Signal Refer- |ence
ence Volt-
age*4

=6 VDC (vanable setting range. 3-2 to +-10 VDC) at rated speed (forward rotation with
positive reference)

Input
Imped-
ance

Approx. 30 kQ

Circunt
Time
Constant

Approx. 47 us

Torque | Refer-
Refer- | ence
ence Volt-
age*4

=1 to £10 VDC at rated speed (forward rotation with postive reference)

Input
Imped-
ance

Approx. 30 kQ

Circuit
Time
Constant

-| Approx. 47 ps

Built-n Reference
Power Supply

+12V, 130 mA

Posttion | Perfor- | Bias Setting

0 to 450 r/min (setting resolution: 1 r/min)

Control | mance Feed-forward

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
i Pulse Pulse Line dniver (+5 V level), open collector (+5 V or +12 V level)
' Buffer
Pulse Max. 450/200 kpps (line driver/open collector)
Frequen- R
cy
Control Signal CLEAR (input pulse form identical to reference pulse)
Built-m Open Col- | +12 V (with built-in 1 kQ resistor)
lector Power Sup-
Ply*s
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SERVOPACK SGDB- 200 V Series 400 V Series
2BAD | 32AD | 3GAD | 28BDD | 3ZDD | 3GDD | 4EDD | SEDD
VO Sig- | Position Output Output | Phases A, B and C. Line driver output N
nals Form Phase S: Line dniver output (only when 12-bit absolute encoder 1s 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 1n 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 1nput speed control)

Sequence Output Servo alarm, 3-bit alarm codes

Any 3 of | Positioming complete (speed coincidence), TGON, servo ready, current limat, 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: 0 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
::2:' Regenerative Processing Incorporated. External regenerative resistor must be mounted.

Overtravel (OT) Prevention | Motor 1s stopped by dynamic brake, decelerates to a stop, or coasts to a stop when P-OT or
N-OT 1s activated.

Protection Overcurrent, overload, regenerative error, main circuit voltage error, heat sink overheat,
power open phase, overflow, overspeed, encoder error, encoder disconnected, overrun, CPU
error, parameter error

LED Display POWER, ALARM, CHARGE

Analog Monitor (SCN) Same analog monitor signal as 1CN 1s available.

Built-in | Commu- | Interface Digital Operator (mount type or hand-held type)
Func- nication RS8422A port such as personal computer (R$232C port can be used 1f some conditions are
tions met.)

1:N Communica- | N can be up to 14 when RS422A port 1s used.

tion

Axis Address Set- | Hexadecimal rotary switch (1SW)

ting*6 1. 1:N communication, 0. 1:1 communication

Functions Status display, parameter setung, monitor display, alarm traceback display, jogging,

autotuning, etc
Others Zero-clamp, reverse rotation connection
* 1. The power voltage must not exceed 230 V + 10% (253 V). If it 15 likely to exceed this hmt, use a step-down transformer
*2 The ambient temperature must be within the specified range Even if the SERVOPACK is nstalled in a box, the temperature
mside the box must not exceed the range
*3 Speed regulation can be calculated using the following formula
. (no-load motor speed — full-load motor speed)
(Speed regulation = Taied motor speed X 100%
Under actual operating conditions, voltage or temperature fluctuation causes dnft to the amplifier or changes the operating
resistance, resulting 1n the motor speed being changed
The percentage of the motor speed change to the rated motor speed 1s called
“speed regulation”
* 4 Forward rotation 1s defined as the clockwise rotation when viewed from the motor on the opposite side of the load (It 1s the
counterclockwise rotation when viewed from the load or shaft )
*5. Built-1n open collector power supply 1s not electrically 1solated from the control circuit inside the SERVOPACK
*6 For | 1 communication, set the rotary switch to “0”
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5.3.83 Overload Charactenstics

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 1s limited by the
overload protective function, as shown below.

The overload detection level is quoted under hot start conditions at a motor ambient tempera-

ture of 40°C.
Operating Time (s)
1
Rated current . Maximum current
- Rated current+Maximum current
Approx
2
Motor Current

Overload Characteristics

N
m € Hot Start

Indicates that both SERVOPACK and servomotor have run long enough at rated load to be thermally saturated ‘
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5.3.4 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 1gnored.

. . _275'Nm (JM+JL)
Starting Time: f = 60 - (Tpy—T)) [s]

Stopping Time: ¢f = 21 - No Ou + I [s]

60 * (TPM + TL)

Nm: Motor speed used (r/min.)

Jm: Motor moment of mertia (kg-m?2)

JL: Load converted to shaft moment of mertia (kg-m2)

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

TL: Load torque (N-m)

To convert the motor current value 1nto an equivalent torque value, use the following formula:
Motor torque constant x motor current value (effective value)

o
Motor Torque T - :I
» Time
| e—tr letf f,ﬂ 2I
" [+ %
! =
h : " .
: T3 r
P P2
Motor Speed | . ' —» Time

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 s1ze of the load moment of inertia (J1) allowable when using a servomotor must not exceed
five times the motor moment of 1nertia (J).

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 limut value.
2. Reduce the slope of the deceleration curve.
. Reduce the maximum motor speed.

3
4. Consult your Yaskawa representative.
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5 3 6 Overhanging Loads

® Small Load Inertia

Load Load

Motor Motor @

® Large Load Inertia

Load -
Motor . Motor d
(D{D

5.3.6 Overhanging Loads _ ‘

A servomotor may not be operated under an overhanging load, that 1s a load which tends to
continually rotate the motor.

IMPORTANT Under anoverhanging load (e.g. when the direction of the torque applied by the motor1s opposite from the direc-
tion of shaftrotation), the SERVOPACK regenerative brake 1s applied continuously and the regenerative energy '

of the load may exceed the allowable range and damage the SERVOPACK.
The regenerative brake capacity of the SGDB SERVOPACK 1 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
LTI AT
EERGL TS =
e
I

bmei’ Cowt

— 1 1,7

-~

VAVAAVAVVAVAVAVVAVAVAVAVAY,

® Overhanging Load Example 2: Tension control drive

TG&D
)

Motor

Motor subject to rotation from feed mot
to maintain applied tension
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]

5.4 X-Series Dimensional Drawings

Operator.

5.4.1 Servomotor Dimensional Drawings

This section presents dimensional drawings of the Z-Seres servomotor, SERVOPACK, and Digital

The dimensional drawings of the SGMB servomotors are shown on the following pages.

B SGMB-2BA[][] Servomotors

Cool arr

=N

740 (29 1)
600 (23 6) 140 (5 51) .
[ 230 (9 06) 177 (6 97)
TR
160(6 30) 1
anefg:?o: Opening for Q 3"’:"‘? n {3250 (9 84) (Flange dimansions)
connactor motor lead 5 (020) ~ yrs .
(0 79y 24
) - E 5
=% 140 (551) ° Py ©
{ °§ N ";‘fs, (e 10, §
-5 8 o)
-
(=]
! 3 ®
3 -" T O?
e (-]
2 8
& -
. 4-9135($053
Motor lead exit Fd ECE
61 (92 40) ¥ 224(862) é . 149 (5 87) (Detector, fan)
40 072) 153 (6 02) (Motor Isaq)
484 (19 1) -
+0 0030 +0 0012
960 5011 236490004 )
Units: mm (inches)
B SGMB-3ZA[][] Servomotors
810 (319)
670 (26 4) 140 (5 51)
9.08 N 245 (9 65)
4] fooi]A|

230 (9 06

le

116

Lﬁ " - 5(020)
(079)"'f

a n 1, 3250 (9 84) (Flange dimensions)

(0906 _,

)

]
0018

0
-0 046!

¢ 230

Motor lead exit : L

202

961 (#240)

1504 (19.84)

= g

§52 (217)

400030 (45 35400012

%60 0011
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54 1 Servomotor Dimensional Drawings

B SGMB-3GACJA, -3GACJB Servomotors

Fan connector ning for motor lead
Detector connector”
; ﬁ— 814 (32 0)

v\ 674(265) _ \ 140(551) ]
314 (12 4) 0 05
m 200 7 87] ARESA 1,280 (11 0) (Flange dimensions)
0S5 -
35 (1,38) g 002) “
5 (020)
\ ° * ° D —— e —— = T —— e

i —1 3

- \ ) » 1,140 (5 51) °g
Cool ar 3
= A s

-
d —\ T T g

| SH /]

\ [ ] ® , @ | 1
P ’ 4-9175 (90689)
Motor lead exit | 228 (8 98) D 149 (5 87) (Detector fan),
61 (42 40) 1’51020 1) 71 ) - V353 (6 02) (Motor leag
_ 558 (22 0) 7] oo 220 (8 66)
07033030 w276 330082 ) _ Units mm (inches)

B SGMB-3GA[ID, -3GA[JE Servomotors

Fan connector
Detector connector
[  814(320)
236 (9 29| 240 (9 45)
fe—1500591)
@% @% ”"F’L’.« 5(020)
| /|
N —1—
1 140 (5 51)
Cool ar _‘r—t
+
i + | T T
. 2N /1 -
Motor lead ext / 295 (11 6) é
61 (42 40) 510(20 1) 201 (7 91) (Motor lead)
: 558 (22 0) 220 (8 66)
. ¢7030613 4276300302 ) Units: mm (inches)
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[ SGMB-4EA:E| Servomotors

‘

Fan connector
Detector connector
[  855(337)
J | 715 (28 1) 140 551)
281(11.1) N ?M
14200(7 87) 200 (7 87)
35 (1,38)
@ P
L4 ]
L / / - 4 4+ — 140 (5 51 °§
Cool arr 3 §
=M e
o
. ? Q
¥ 8
1 rS + g
1 l L 4 -+ 4 ] |—-
Motor lead ext/ _336(132) él
961 (2 40) 551(217)
! 599 (23 6)

40030 (15 76400012
#7050 011 (4276400004 )

B SGMB-5EAI[K Servomotors

Units: mm (inches)

172 (6 77) (Detector, fan)

+0030
980 5011 (4315
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970 (38 2)
£00(31,5) 170(669) |
684(269)
Detector v 25.00
421 (16 6) Opening for
Fan L 236 (9 29) _3686(144) motor lead
connector | YT 20008 ) R—
- ———— LI ——
Motor lead
exit 5 (0 20
$61 (82 40) Lot o
3 g
— -3
&
4 _‘—_'_ 170(669) |}
o { s
© + —¢ ¢ \V | = £
of &)
& =
4 ' ~ k3
' ] s g
°e B la]
406 (16.0) 121 (476 ol b (352 T 0242053
H I. 95[54%!; 139 5 (5 49) l|
+0 0012

+00004 )
Units: mm (inches)
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5 4.1 Servomotor Dimensional Drawings

Connector Wiring on Detector End
® Incremental Encoders

Receptacle. 97F3102E20-29P

Plug (To be prepared by the customer):

(L-shaped type) JAOBA-20-29S-JA-EB or MS3108B20-29S
(Straight type) JAO6A-20-29S-J1-EB or MS3106B20-29S

Cable Clamp JL04-2022CKE (* *) or MS3057-12A

% 3 indicates the cable diameter.

Z channel output
/Z channel output

A channel output
/A channel output
B channel output
/B channel output
C channel output
/C channel output
oV

+5VDC

FG (Frame Ground)

S REIEIEIREE
I

“[ml@mmio[a|w|>»

® 12-bit Absolute Encoders

Receptacle: 97F3102E20-29P

Plug (To be prepared by the customer):

(L-shaped type) JAO8BA-20-29S-JA-EB or MS3108B20-29S
(Straight type) JAO6A-20-29S-J1-EB or MS3106B20-29S
Cable Clamp: JL04-2022CKE (% %) or MS3057-12A

% % indicates the cable diameter.

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

G|oV S |0V (battery)
H|[+5VDC T [3.6 V (battery)

J | FG (Frame Ground)

T 5-28
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~

® 15-bit Absolute Encoders

Receptacle: 97F3102E20-29P

Plug (To be prepared by the customer):

(L-shaped type) JAOBA-20-29S-JA-EB or MS3108B20-29S
(Straight type) JAO6A-20-29S-J1-EB or MS3106B20-29S

Cable Clamp- JL04-2022CKE (% *) 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

+5VvVDC

FG (Frame Ground)

Reset
0 V (battery)
3 6 V (battery)

N REIEIEIRGE

“|(T|Qmmio|0|w|>

Note: 1 Termunals 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 MS3108B18-10S
(Straight type) CE05-6A18-10SD-B-BSS or MS3106B18-10S

Cable Clamp. CE3057-10A- % (D265) or MS3057-10A

% 3 indicates the cable diameter.

A | Fan termmal (U)
B | Fan terminal (V)
C {Fan terminal (W)
D

529
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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

4-M8 mounting holes
; 839 (252) | Front cover Cooling fan

A

==K - = —_l

m - r ° I
|
B D/ _‘mm T

40(157)
z
]
W
N
]

420(185)
=
=

500 (197)
475 (187)

W) || ey Jiz= |
st —ite | || 14O .uuuu%iiﬁh 49
3 qu ) 555‘:)0((21197? / / 30'5'(11;91)587

3145 (12 4) ,“.‘9, ] 3a8(137)
3385 (133) . 25 (098 25(098)
' M8 main circurt terminals, M8 contact M3 5 main circuit terminals Front cover
rminals
Units: mm (inches) .

B SGDB-2BDD SERVOPACK

4-M8 mounting holes
. 439 (17 3) R Front cover
& Ar N 354 (13 9)
el I : m Se=—-—2=
D ; :

M
IR
Il

—_—

500(197)
475 (18 7)

Control circuit
[ connectors

rator connector
M4 control cir-
curt terminals M4 main cir-
/ cuit terminals

F_.‘ 420 (16 5)

D

N3 o
5 $ Ly , = o G5
s [ ©8 ‘ 300(118 fete266n) )

314 (12 4) No 350 (13 8]

3385 (13 3
25 (0 98) —b) Msoomact/ 25 (098)
M8 main circutt terminals terminals

Units: mm (inches)
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B SGDB-3ZDD SERVOPACK

5 4 Z-Senes Dimensional Drawings

4-M8 mounlmj holes
< 489 (19 3)
4

E Ar
i .
)
o
§
M1
A
-§JE )
g

500(19.7)
Y4

25 (0 98)

/350(138)

/ 400(15.7) ]

M8 main circut / M8 contact
tefmi

terminals

B SGDB-3GDD SERVOPACK

4-M8 mounting holes

580 (232)

Units: mm (inches)

503 (19 8)

4%1 57)

420(16 5)

40(157)

Operator connector

M4 control circuit
terminals

O  Control circuit connectors,

0

= T
TN °
1F
Wi e
i,
0 LH ,

450 (17
500 (197)

i

ain circutt terminals /| torminals

25 (0 98)
M3 5 control circuit terminals

|
I
i

T |

Pl
i O

flzas5087)

3065 (121

Units mm (inches)
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B SGDB-4EDD SERVOPACK

T 5=
11 | A I
/| || s mm
| A
i,
s 0L ll] \;
e || L[ e e

25(098)
M10 main circurt terminal M8 contact terminals

B SGDB-5EDD SERVOPACK

Units. mm (inches)

: ) 48 mourtng hoies - - -
b A Y
1T "
£ | N — == ll
’ W1 g a1

W, N sz ]
! N l_ﬂ | L] El:ll

M8 main circuit terminals / M8 contact temnmals

Units: mm (inches)
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ﬁ_

. 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-OP02A-1

63 (248)
7 185 (073)

‘ 2-445 s0 (197)
(2-00 18) \ )
MTG HOLES ' l 7,.(028
. (r N) —_—- -}-

:

e

A
SERVOPACK USP-OPO2A A
ALARM DSPL 8 8
i

(8)

(1000) (031)
" @esn)
-}-

]
==

Model: 7JE-23090-02
Made by Danchi @
Denshi Kogyo Approx. mass® 0.18 kg (0.40 Ib)
Co, Ltd. Units* mm (inches)
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5 4.3 Digital Operator DlmenS|ona_I Drawings

- ® JUSP-OP0O3A
15 54 (213)
i ' © 59’ I
SERVOPACK

g

o

UP MODE/SET b

5

m [2C
DOWN DATA Approx. mass. 0 02 kg (0.041lb)
® 0

Units* mm (inches)

J - v
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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

IMPORTANT

The cable sizes and peripheral devices for SGDB SERVOPACKs 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.

Do not wire power lines and signal lines within the same duct, or bundle them 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 shelded wires for signal lines and the encoder (PG) feedback line.
The winng length for reference input lines must be within 3m, and for the PG feedback line within 20m.

Hl Cable Size

External SGDB Model Cable Size
Terminal Name Terminal
2BAD | 3ZAD | 3GAD | 2BDD | 3ZDD | 3GDD | 4EDD | 5EDD
Symbol

On-line | Main Circuit { L1/R, LS, 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 | or more | or more |or more | or more | or more
Terminal
Motor U,V, W, @ HIV 38 1HIV 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, L3/t 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 20o0r 350r
Connection more more
Termunal
Dynamic DU, DV, DW HIV 1.25 or more HIV
Brake Unit 2.00r
Connection more
Termnal  'hBON DB24 HIV 125 or more

Off-lme | Control /O | ICN Core of twisted pair or twisted parr shield wires: 0.12 mm? or more

Termmnal | Signal Outside dimensions of tinned annealed copper twisted wires:
Connector max. @16 (for 1CN), max. @11 (for 2CN)
PG Signal 2CN
Connector

Note. 1 Cable size selection condittons Ambient temperature 40°C, 3 wires per bundle, and rated current flowing
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5.5.1 Cable Specifications and Penpheral Devices

2 For the main circunt, use cables with a dielectnic strength of 600 V or more.
3 Ifthe cables are lard 1n a duct (ngid PVC tube or metal pipe), allow for the reduced current rating apphcable to the cables

4 If the ambient temperature (inside the control panel) 1s high, cables sheathed with ordinary vinyl wall be easily subjected
to heat deterioration and become unusable 1n a short peniod of time To prevent this, always use heat-resistant cables

The types of cable are shown n the table below. Use 1t in combination with the tables.

Cable Type Conductor Allowable
Symbol Name Temperature °C
PVC Normal vinyl cable -
Iv 600 V vinyl cable 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 mgh 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 Filter™ Contactor
SGDB- Capacity"! (peak value)

2BAD 2BAA 36.7 kVA 150 A 325A FN258L-130-35 HI-65E2 (135 A)
2BA[IB -

"|3ZAD 3ZAOA 50.1 kVA 200 A 325A FN258L-180-07 HI-100E2

3ZACIB (180 A)

3GAD 3GALIA 61.8 kVA 225A 650 A FN359P-250-99 HI-125E2
3GALB - (220A)

2BDD 2BA(D 36 7kVA 100 A 162 A FN258L-75-34 HI-50E (100 A)
2BAJE )

3ZDD - 3ZAD 50.1 KVA 150 A 650 A FN258L-100-35 HI-65E2 (135 A)
3ZACE

3GDD 3GAOD 61.8 kVA 150 A 650 A FN258L-130-35 HI-65E2 (135 A)
3GACIE ,

4EDD 4EA[ID 75 2kVA 225 A 1300 A FN258L-180-07 HI-125E2
4EALCJE (220A)

SEDD SEACID 91.9kVA 225 A 1300 A FN258L-180-07 | HI-125E2
SEACJE (220 A)

* 1 Braking charactenstics (at 25°C) 200% for 2 s min , 700% for 0 01 s min
_*2 Manufactured by SCHAFFNER
*3 Manufactured by Yaskawa Controls Co , Ltd
*4 The supply voltage capacity shown 1s the value for a rated load
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The appiopriate cables for SERVOPACK connectors 1CN and 2CN are shown 1n the table

below.

Use twisted-pair cable or twisted-pair

Control I/O Signal |1CN | Cable
shielded cable.

Connector
Applicable Cable | AWG24,26,28,30
.| Fimished Cable ©216.0 mm (@ 0.63 1n.) MAX.
Dimensions
PG Signal 2CN | Cable Use Yaskawa cable.
Connector Use twisted-pair shielded cable if
Yaskawa cable 1s not used.

Apphicable Cable | Applicable cable types: AWG24, 26, 28,
30. However, use AWG22 for encoder
power supply and FG hne. Use AWG26
for other signals. These connections
permit wiring distances up to 20 m (65.6
ft).

Finished Cable @11.6 mm (©0.46 1n.) MAX.
Dimensions

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

254(0 10)
1270005 |, g
S50, %'*—a‘*—fg‘
TP e
0 Bl g
192
—[ = als 5
Bl S = = | b I e o|e
o~ S N
“le
L = L!

9 1(038)
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“_—_
55.2 1CN Connector -
Units: mm (inches) ‘

Connector Model A B (o]
10150-3000VE 30.48 (1.20) 36.7 (1.44) . 41.1 (1.62)
Manufactured by 3M.
® Case

C
g :2:)
> N1
o
(=] !
n
1297

(05)

For -52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches) .
Connector Case Model A B C D E F
Model
10150-3000VE | 10350-52A0-008 | 41.1 524 18.0 17.0 14.0 46.5
’ (162) [(206) [©71) |(0.67) [(0.55) |(83)
Manufactured by 3M.
The 1CN connector model is shown below.
Connector Application Connector Part List
Model . - Connector Case
Model Qty Model Qty
DE9406970 1/0 connector 10150-3000VE* |1 10350-52A0-008* | 1
for ICN

* Manufactured by 3M
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N

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.

EE == %E == ® Connector Terminal Block Converter Unit Model:
JUSP-TA36P
I8 8
8 8
8
- 8
i N .
L[Q—"" 50-Pin connector plug:
Cable length: 500 % ’mm MR-50RMD2

(19.69%) %7 n.)

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.
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. .|
5.5.3 Connector Terminal Block Converter Unit

-SBDE BERVOPAGK. | : . Terminal Block ynit -
Signal 1CN Connector Termmnal
Name Pin No| . No block No

SG 1 — Al 1
SG 2_ 5 B1 2
PL1 3 A2 3
SEN 4 L 82 4
V-REF 5 A3 5
SG 3 e 6
PULS 7 5 A4 7
/PULS 8 B4 8
T-REF 9 : P A5 9
SG - 10 BS 10
SIGN 11 p A6 11
/SIGN 12 B6 12
PL2 13 A7 13
[CLR 14 3P B? 14
CLR 15 A8 15
TQR-M 16 B8 16
VTG-M 17 A9 17
PL3 18 B9 18
PCO 19 3p A10 19
/PCO 20 B10 20
BAT+ 21 c P Al 21
BAT- 22 B11 2
+12V 23 A12 23
12V 24 B12 24
N-CMP+ 25 i ; e P A13 25
N-CMP- 26 t B13 26
ITGON+ 27 5 A14 27
[TGON- 28 ; B14 28
/S-RDY+ 29 35 A15 29
/S-RDY- 30 B15 30
AlLM+ 31 3 3 A16 31
ALM- 32 B16 32
PAO 33 L A 33
[PAO 34 + t B17 34
PBO 35 c ) A18 35
[PBO 36 B18 36
ALO1 37 ! A19 37
ALO2 38 , . B19 38
ALO3 39 A20 39
/S-ON 40 B20 40
/P-CON 41 A21 41
P-OT 42 B21 42
N-OT 43 ; H A2 43
/ALM-RST 44 t t B22 44
/P-CL 45 AZ23 45
IN-CL 46 B23 46
+24V IN 47 : ; A24 47
PSO 48 3P B24 48
| /PSO | 49 : A25 49
FG 50 ‘r B25 50
Connector Case ‘ Cable: Supplied with terminal block

#P : Twisted pair
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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 controllef end. The loose wires are marked with labels
with terminal numbers indicated.

SGDB SERVOPACK (3M50P connector)

Sleeve F2(Black) 1 -
Cable (Black) 2 BT
Connector at SERVOPACK End (50 P) x 3
10150-3000VE(Manufactured by 3M ) sgg;\évva,a,fesg B fomnalnumber 4 * E
Terminal number labels  labels ®2 8 (1 11) g 5 11—
Shell ?2 8(@111) 7 PE
10350-52A0-008 - 8 111 S
| (a 1 5T
1
wo“°| 12 [
= s =
15 P
18 F
= i
] m— 2
21
g L [ 3 E
z‘ LI
a TT
a rt P= E
27 L)
2 — N £
2 PE
Details of Lead 33 3 E
] m—— FE
87 +
38 .
s T
pr1 8
4 t+ F
4a |- -
a4
45
% H
47
o 2 3 %
% [} B
Shield

g

"\ E[ Twisted Pair
Connector Unit

Model L in mm (feet)
DE9406969-1 1000 +030 333 +é) 1)
DE9406969-2 2000 +050 667 + g 17)
DE9406969-3 3000 +050 (10 + g 17)
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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 1 the following diagram.

® Connector

2.54 (0 10)
1.27 (0 05)

|2.3(0.09)

FEEH ST —telg
\llf,l{ il g‘pl Iy 4 o ‘m” ﬂ R o
—Lie 0] 08 B 101 G0 101 foF il _ e
EJ . ‘ﬂ g :
) — [ [d I
o8 e @ (=3
¥ T
c
Pin No. 1
T — o
sl » 8] IF3 aoc & )
-1 i1l [\ ey
(-] —_— )
e
PnNo.11 ] 127 (0.05) \rL.—
A
B . Manufactured by 3M.
Units: mm (inches) .
Connector Model A B C
10120-3000VE 11.43 (0.45) 17.6 (0.69) 22.0 (0.87)
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]

® Case

127
(0.5)
10320-52A0
Assembled Connector
Units: mm (inches) K
Connector Case Model A B C A B C
Model
DE9406973 10320-52A0-008 |[220 333 14.0 12.0 10.0 274
(0.87) [(1.31) |(055) [(0.47) |(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.

(T

/ UL Shield Wire, Composite KQVV-SW

B Cables for Incremental Encoder (with Straight Plug)
DE9414800
(AWG22 x 3C, AWG26 x 4P)

Shell 10320-52A0-008 (Manufactured by 3M )

Plug 10120-3000VE ilnlmss?;yz'(l):‘%s)s-.n-EB (manufactured by Japan Aviation Electronics
JLO04-2022CKE (12) Cable Clamp
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5.5.6 Encoder Cables

Model - . L in mm (feet)
JZSP-VBP01-03 3000 + ‘1’00 (10 + 833)
JZSP-VBPO01-05 5000 + (1)00 167 + 833)
JZSP-VBP01-10 10000 + goo (333 + (l)67)
JZSl?—VBPO]-lS _ 15000 + 300 (50 + (1)67)
JZSP-VBP01-20 i 20000 + goo 66.7 + ‘1) 67)

B Cables for Incremental Encoder (with L-shaped Plug)

UL Shield Wire, Composite KQVV-SW

(DAEV%ZB:?O 3G, ANG26 x 4P) fmms)s—n-ea (manufactured by Japan Aviation Electronics
Shell 10320-52A0-008 (Manufactured by 3M ) JL04-2022CKE (12) Cable Clamp
Plug 10120-3000VE .
Model L in mm (feet)
JZSP-YBP02-03 . 3000 + ;OO 0 +‘g 33)
JZSP-VBP02-05 5000 + 300 (167 + 333)
JZSP-VBP02-10 10000 + 300 333 + (1).67)
JZSP-VBP02-15 15000 + goo (50 + (1)67)
JZSP-VBP02-20 20000 + goo 667 + (1).67)

N - Cablés for Incremental Encoder (without Connector on Encoder
End)

L f 10023 J (3s4 +_%39)

UL Shield Wire, Composite KQVV-SW
DE9414800 Encoder End
(AWG22 x 3C, AWG26 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-VBP00-03 3000 + 300 (10 + 333)
JZSP-VBP00-05 5000 + ;00 (16.7 + 833)
JZSP-VBP00-10 10000 + 300 (333 + (1)67)
JZSP-VBP00-15 15000 + goo 50 + (1)67)
JZSP-VBP00-20 20000 + 300 667 + (l) 67)

Connector *
. Case 10320-52A0-008 (Manufactured by 3M )
P jfgfzzogz'zcﬁ"'(',gsj ':connecwr 10120-3000VE (Manufactured by 3M )]
0 12 mm?
a2 Blue __,~~ [o 16
o o 1
Gt oo 12
FotmmiEe 12 1
H o] 4
Encoder end Go}-2i¢ /’ =fo | SERVOPACK end
02
032mm? 1o g
J o m r

p i twisted-pair shielded cables.

* Purchase cases and connectors separately.

- Cables for Absolute Encoder (with Straight Plug)

| =1

UL Shieid Wire, Composite KQVV-SW
DE9414801
(AWG22 x 3C, AWG26 x 6P)

JAOBA-20-29S-J1-EB (manufactured by Japan Aviation Electronics
Shell 10320-52A0-008 (Manufactured by 3M ) Industry, Ltd )
Plug 10120-3000VE JLO4-2022CKE (12) Cable Clamp

Model L in mm (feet)
JZSP-VBP11-03 3000 + (1)00 a0 + 333) )
JZSP-VBP11-05 5000 + (1)00 (167 + 833)
JZSP-VBP11-10 10000 + 300 (333 + (1)67)
JZSP-VBP11-15 15000 + 300 0 + (1)67)
JZSP-VBP11-20 20000 + (5)00 667 + (1)67)

5-45



SERVO SELECTION AND DATA SHEETS

5 5.6 Encoder Cables

-l Cables for Absolute Encoder (with L-shaped Plug)

[ D:;:z:f“‘

UL Shield Wire, Composite KQVV-SW

DE9414801

(AWG22 x 3C, AWG26 x 4P)

" Shell 10320-52A0-008 (Manufactured by 3M )
Plug 10120-3000VE

JAOBA-20-29S-J1-EB (manufactured by Japan Aviation Electronics

Industry, Ltd )
JL04-2022CKE (12) Cable Clamp
Model L in mm (feet)
JZSP-VBP12-03 3000 + (1)00 (10 + 333)

. - + 100 +
JZSP-VBP12-05 5000 0 167 833)
JZSP-VBP12-10 10000 + goo (333 + (1)67)

. - + 500 7
JZSP-VBP12-15 15000 ; (50 + ‘1)6 )

_ R + 500 + 167
JZSP-VBP12-20 20000 ; (66.7 : 6 )

B Cables for Absolute Encoder (without Connector on Encoder

End)

DE9414801

L 10028 +0
l 1 0 1 @94 -039)
UL Shield Wire, Composite KQVV-SW
Wire Markers

Shell 10320-52A0-008 (Manufactured by 3M )
Plug 10120-3000VE

(AWG22 x 3G, AWG26 x 6P)
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— — ————
' Model L in mm (feet)

JZSP-VBP10-03 3000 + 800 10 + 833)

JZSP-VBP10-05 5000 + 800 167 + 833)

JZSP-VBP10-10 10000 + 300 333 + (1)67)

JZSP-VBP10-15 15000 + 300 (50 + (1)67)

JZSP-VBP10-20

+ 500 +167
20000 o (667 o )

Connector *
Straight Plug JAOBA-20-29S-J1-EB
Cable Clamp JL04-2022CKE (12)

Encoder end

-~
Case 10320-52A0-008 (Manufactured by 3M )
Connector 10120-3000VE (Manufactured by 3M )

0 12mm?2

~~

" SERVOPACK end

QLr-XTMOO D>
H

=04 (2CN)

[
[

~N-1D
H
4

(W} o

I P: twisted-parr shielded cables.

* Purchase cases and connectors separately
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R

5.5.7 Battery for Absolute Encoder

Details of the encoder cables are summarized in the table below.
These cables are not supplied as accessories with a SERVOPACK or servomotor.
Purchase in standard specified lengths as required.

Cable Incremental Encoder (Yaskawa | Absolute Encoder (Yaskawa
Specification Drg. DE9414800) Drg. DE9414801)
Basic Compound KQVV-SW Compound KQVV-SW
Specifications AWG22 x 3C AWG26 x 4P AWG22 x 3C, AWG26 x 6P
Finished ©9.9 mm (20.30) 210.7 mm (@0.31)
Dimension
Internal Structure
and Lead Colors
A
A Red 1
A, Black Az Black
A3 Green/Yellow A3 Green/Yellow
Fi  Blue- White/Blue B;  Blue- White/Blue
(Twisted pair) (Twisted pair)
F2  Yellow- WhiterYellow ~ |Bz  Yellow - White/Yellow
(Twisted Parr) (Twisted Pair)
F; Green - White/Green By Green - White/Green
(Twisted Pair) (Twisted Pair)
F4 Orange - White/Orange B4 Orange - White/Orange
(Twisted Pair) (Twisted Paur)
Bs Purple - White/Purple
(Twisted Pair)
Bg Grey - White/Grey
(Twisted Pair)
Yaskawa standard | Standard lengths:
specifications 3m(9.8),5m(164), 10 m (32.8), 15 m (49 2), 20 m (65.6) *

* When the appropnate cable 1s used, the allowable winng distance between the SERVOPACK

and servomotor (PG) 1s 20 m (65 6) max

5.5.7 Battery for Absolute Encoder

Purchase the following battery if using an absolute encoder. (Manufactured by Toshiba Battery

Co., Ltd.)
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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-2H01
100 VAC Input: LPDE-1HO1

Use for servomotor with brake.

® Dimensional Drawings

50 (1.97)
30 (1.18)
Manufactured by Yaskawa Controls Co , Ltd.
— 4 —
— —
2-93(2-90.12) MTG HOLES
(SPOT FACING ¢5.5 25
(20 22), 4 (0.16) LONG) 0.98)
]
i Name ; , [ aI g
\— Lead Wires / L‘-‘J
(0.43)
® Lead Wire Length: 500 mm each (19.69 in.)
® Max. Ambient Temperature: 60°C
® [ead Wires: Color Code
AC Input Brake
100V 200V
Blue/White Yellow/White ' Red/Black

The internal circuits are shown below. While1t1s possible to switch either the AC or DC side of the brake power
supply, it1s normally safer to switch the AC side. If the DC side 1s 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 ime 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, 1f the AC side of the brake power supply 1s to be switched, brake operation time 1s extended.

IMPORTANT
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D
55.9 Circuit Breaker

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

Yellow @ I bt l ' ~¢  Red

AC side . f:;?e DC (Brake) side
- lode pressor

White ¢ d J > Black
® Internal Circuit for 100 VAC Input (LPDE-1HO1)
Diode bndge

Blue ‘f— ' —9¢ Red

ACside ., - DC (Brake) side
s Surge
urge suppressor
ge supp White < ) Black suppressor
5.5.9 Circuit Breaker
The customer should purchase a circuit breaker (MCCB) of appropriate capacity.
® Recommended Product
Ground fault detector for motor protection manufactured by .

Mitsubishi Electnc Co. Ltd.
Model- MN50-CF

Use to protect the power lines.

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 367 100
SGDB-3ZDD 501 150
SGDB-3GDD 61.8 150
SGDB-4EDD 75.2 225
SGDB-SEDD 919 - 225
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L SO A

5.5.10 Noise Filter

Select the noisé filter from the following hist 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.

SET\;’:’Z?CK R ef:r:i:::git:;ram Recommended Noise Filter*
SGDB-2BAD FN258L-130-35
SGDB-3ZAD 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_rnr\_l_o FN258L-130-35
SGDB-4EDD 1: I FN258L-180-07
SGDB-5EDD FN258L-180-07

* Manufactured by SCHAFFNER
® Dimensional Diagrams

o FN258L

Noise filter: 75 t0 130 A Noise filter. 180 A

3

a

[
@\h
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L R S T ]
5511 Surge Suppressor

Noise Filter A B C D E F G H J L (o] P
Model
FN258L-75-34 329 220 | 80(3.15) 300 314 55 6.5 - 1.5 - M6 -
(13.0) | (866) . (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 - M10 -
(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+0.8 [400+1.2 | 414 80 6.5 - 3 - M10 -
(1726 | (9.44) | (433 | (15.7% | (16.3) | (3.15) | (0.26) 0.12)
0.059) 0.031) 0.047)
" | FN258L-180-07 |438*+1.5| 240 |110+0.8 |400+1.2 | 413 80 6.5 500 4 15 M10 (50 (mm?)
(17.23% [(9.44) | 433 | (157 | (16.3) | (3.15) [ (0.26) | (19.7) | (0.16) | (0.59)
0059) 0.031) 0.047)
e FN359
g g
= (=]
8 3
:
5 ]
. 516+15 8
(20 3+0 059)
56415 (22 20 059) 27+02 100 +05
(106£00079) (3940 02)
- | exMms mounting holes
LD,
* S j i g 3
+ ] g
8 8003 F E -
~ ; (236+0012) N E g i
< 0]~
/ﬂ’ 40103 L’_ 28 -
1 (157£0012) F4B L
\_ E3 43
02fo 12:\1)079)
210205 210+05 w7 g
(827+002) (827+002) (25240 04) Units mm (inches)

5.5.11 Surge Suppressor

Attach a surge suppressor to the magnetic contactor to prevent power supply noise and protect
contacts.

e Recommended Product

Spark Killer manufactured by Okaya Electric Industnes Co., Ltd.
Model: CR50500BA (250 VAC)

Capacitance: 0.5 pF + 20%

Resistance’ 50 Q (1/2 W) £30%
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R

5.5.12 Regenerative Resistor Unit

R

]

Externally atiach a regenerative resistor to the SERVOPACK. This resistor 1s used for dissipat-

Ing regenerative energy.

Bl Specifications

Use one of the following Regenerative Resistor Units according to the SERVOPACK mod-

(¢1 30), with rubber bushing)

el:
SGDB 2BAD | 3ZAD | 3GAD | 2BDD | 3ZDD | 3GDD | 4EDD | 5EDD
SERVO-
PACK
Model
Regenerative | JUSP- [JUSP- |JUSP- |[JUSP- |JUSP- |[JUSP- |[JUSP- |JUSP.
Resistor Umt | RAO8 (RA09 |RAl1 RAI2 |RA13 |RAl4 |RAI5 |[RAl6
Resistance 24Q 1.8Q 1.6 Q 9Q 67Q |5Q 4Q 38Q
Resistance 2400 W [ 4800 W | 4800 W | 3600 W | 3600 W | 4800 W | 6000 W | 7200 W
Capacity
Allowable S5 times the load moment of 1nertia at motor shaft.
Load
Moment of
Inertia
Allowable 2% ED at maximum speed and torque deceleration,
Duty
B Dimensional Drawings
® JUSP-RA11 Regenerative Resistor Unit
4-M5 mounting
holes
t | S 3
EE ]

P I 5 |
I = -
—_———as -
—_——— | Sl
= -
] |

37 — O e [ —————

11" —_—a— |
Fg s —_ == K
K ! ® 4- { 216 (8 50) S
® ) et k
a5 n \ N
@ 348(137) 242 (953)
I 425(16Y) g
Power fine nsertion hole (¢33 __484(191)\ Py
w
~
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5 5.12 Regenerative Resistor Unit

e JUSP-RA12 Regenerative Resistor Unit

4M5 g
holes \
o o)
© 9} 8 8
-] ® q
)
e————— e — c—=—""0
| mr— | e— —— _—— ——
—_————— c——— | —— R e—
| N ——  —— — ]
—_——— —_——— C——
[ r——— ———  ————— ] ]
| — e — —
| e | a— e—— —_— e/
I ——] O C—————
[ e N e R — ] /D =
[ me——  — —— ] )
| o [ ct——— ] c———— _— ——3
[— ] O e o
[— ] | —— R ———— ] =
I
| e e | e | —_——— C—
[ ee— N e | e | | e R —— ] =3

e 1) {

- : e
’%’I \——— 28037 l_ 200067)/"‘4_9‘“

\ g ~2 00] =)
1 (]
Power line insertion hole M4 mem oot 259(102) A (=2
(¢1 30), with rubber bushing) termmals / g
Units: mm (inches)
e JUSP-RA13 Regenerative Resistor Unit -
4-M5 mounting holes
(o o
® q)
. N {8 8|
e c—— )
—_—— e e ————— —3
e ] [ —]
e e s —_——
B = Y e N e | ) ——
[ e N ] [—
| e — [ e———  — ——] e
— e e
—— e | rrre— N ve——— |
| m—— — ] — [ — i —]
[ N e N e ] — ]
D ————— D ——— | re—— R ——
D — ]
[— R —] — ] Nt ;|
e—_—— — =2 [ 8
[ ] — e/ s b |
—_— e c—
| e me——  ——— ——— S
| ererere— ] ——] — —
- — ] [— ]
[ Y —] —_ ) ——
= [ e ] —_—
—— o c——— o c———1 [ e— R e—
== e ——— 29(1 14),
—_—— e
K _— =
P ® ¢ =
f ® gjb { 3 E
45
431(2 00
1 348(137) 200 (7 87] ( ) §
\__Power line nsertion hole (¢33 e
w
(41 30), with rubber bushing) M5 main circutt terminals ~

Units: mm (inches)
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(Vg

e JUSP-RA14 Regenerative Resistor Unit

o 4-M5 mountin,
holes N\

500(197)

485 (19 1)

|
|

s

B 1)

242 (9 53

348 (137)

425 (16 7) \
Power ling insertion hole (933 484(191) \

75(030)

(41 30), with rubber bushing)
M5 main circuit terminals

Units" mm (inches)

o JUSP-RA1S Regenerative Resistor Unit

4-M5 mounting holes
t ° gy —————
® ) (8 ) B
® ® ¢ ]
— —— e —
— ——— 1 [ rrre— R ————
[— 1 e —— —
[ s e — | —
— —_— — )
—_— e —— — e
e ee—— e —_— ——————
[ Y e —————— e —_— e/
—— 1 —— 1 [——— ]
—_— e — 1 —— e
I e e I - :
e 1 e e —_— ) C—— ; o
[——— [ [ -~ -]
1 I — == |
—— e —_——— /= —_—— | e | 3
e 1 —_——
— —————— —_— e
—— e —_—— e —_—— e
—_—— - ——
[————] — e —
355 [ — —— —_— 0 OC——
—_—————0 _ — Y 00—
1 e Rl ————
r_ [ 1 — =
[ ——] [ ——1 —_—— e 1
L%=== [——— e
® 8
¢ 224 (082 ) g
® ] { 38 (1 50 Rle
e \ \ J
78 348(137) 242 (9 53) 4 \ T
425(167) 8
Power line insertion hole __484(191) \ e
(61 30), with rubber bushing) NS
M6 main circurt terminals

Units: mm (inches)
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5.5.12 Regenerative Resistor Unit

o JUSP-RA16 Regenerative Resistor Unit

4-M5 mounting holes

t (o N —
© { 8 8 |
® ] [
| e ————
e ]
s 2 Y
— — ——
e et ] — —_— —
—_————— _—
—— e e— —_ —=
—— |
— ]
——— —— ———=
—_ — —
] [
[ p—————] ) ——
[———] ]
— —_ — =N
e e [
— e c— —_ e =l
— —_— —= w
] [ 3
e e ] [ R e — !
] ] M
e — ——= g
R ]
— M cc————————— — 1
(14°)|==|= ] )
—_ s —_— —
— [————]
— —_—
| [
h!=l== _— —
® 1 AR
1]
2 - CH Rle
P [ e
WD) 348(137) J
>

75(030)

2820.57)
\ Power line insertion hole (¢33 ALL:A)) A
(61 30), with rubber bushing) \
M6 main circuit terminals

- Units: mm (inches)

3

B Connections

Connect the Regenerative Resistor Umt to the SERVOPACK as shown 1n the following dia-

gram,
SGDB SERVOPACK Regenerative Resistor Unit
B1 O (L B1
B2 ¢ f QB2
ing
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L .

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

Select 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 Model - Specifications Surge Absorption
Unit
JUSP-DBO1 2BAD, 3ZAD 1I80W03Q Bult into SERVO-
PACK
JUSP-DB02 3GAD 180W03Q Built 1nto Dynamic
Brake Unit
JUSP-DB03 2BDD, 3ZDD 180 W0.8Q Built into SERVO-
PACK
JUSP-DB04 3GDD 180 W0.8Q Buult into Dynamic
Brake Unit
JUSP-DB05 4EDD 180W0.8Q Buult into Dynamic
Brake Umit
JUSP-DB06 SEDD 300W0.8Q Built nto Dynamic
\ Brake Unit
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5 5.13 Dynamic Brake (DB) Unit

B Dimensional Drawings

® JUSP-DBO02 Dynamic Brake Unit

4-MS mounting holes

® e p
. . 8 8
= ———
| e —
———————
———/
—————
[—
| me—
] [—
- | m—
—— ~
[— I N
—] [——————] 0l
| ememe——— | ~ ~d
= 2 = = —_—
: — = | &%
C = ] [——
M3 5 control circutt
] ® L—
// teminals .
M4 man circuit
® [fl terminals A
®
187 (7 36) _]"’I o e
® | e p z 14 g_
187 (7 36)
259 (102) 5
Power line tnsertion hole 75 (2 95) g
(033 (01 30), with rubber bushing) 124 (4 88) =
- ~

Units* mm (inches) .

e JUSP-DBO03 Dynamic Brake Unit

4-M5 mounting holes

(o y——

7

385 (15 2)
4

e [ ¢l
e LJ&_‘ M4 main circurt :
164 7 24) omnas 5
1 ".2 g

® o b % R
187 (7 36) I/ I
75 (2 95)

259 (102)

Power line insertion hole (488)
(¢33 (¢1 30), with rubber bushmg/ | 124 (4 88

Units. mm (inches)

75(030)

5-58



5.5 Specifications and Dimenstonal Drawings of Peripheral Devices

L . A —————— ]

e JUSP-DB04 Dynamic Brake Unit

4-M5 mounting holes

(s =
® ®)
. . 8 8
— c———
= - | e t—
— | ee———
— T —_—
= D — —_
[— — = [—
= — — Sy ‘&1
| —— —= — —— 0] 0l
c = = 3 M35 control circut
—_— = = —_— § 8 termmals
: : = ] "
@ e //
e [ #]
I_}J M4 main circuit
< 184 (7 24) tenn_lnai_/ §
® ~ o Rla
1 187 (7 36) /l 2
e/
259 (102) 5 (205 g
Power line insertion hole e
{633 (¢1 30), with rubber bushing) fe—24(488) | N
Units: mm (inches)
¢ JUSP-DBO0S5 Dynamic Brake Unit
4-M5 mounting holes
(¢ o—f—
® ®
. . 8 &
= ] 2] e
== = =] | —
—— — [—
= = = [——
— R ) [——
I I
= [ ) [—
c ) [—_— 1
c = — =] — «
— — — —————— w
] — a
= = C — [— § g
— = [
= 1 e —————
= == ) e M3 5 control circuit
-] (-] P termmals
e ] :
@ L}_’J M4 main circutt |~
184 (7 24) terminals 5
» —_—
® e p Ly o
t wow , A
—259(10.2) 2 §
Power line insertion hole . e
(433 (¢1 30), with rubber bushing) fe—12¢(488) | o

Units: mm (inches)
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A R ]
5.5.13 Dynamic Brake (DB) Unit

¢ JUSP-DB06 Dynamic Brake Unit

4-M5 mounting holes

(& S Y—=
® @ 8
® ® 8
[——]
4 [ —
= [
b= [ —
[———
— ————————
) —
[
- — = —
[—
[——
=4 —
= — —_—
= O SE
—— — [ *I
= — ]
— _— 28
< | <
= [—
= = c———
4 ——
— [
[——
c — ) e M3 5 control circuit
@ ® terminals
- / 1
@ f_ﬂ M4 main circuit
° L?_J terminals
184 (7 24) —_— i 5
@ ) e N
,__teuz.:m_:lf N ]
259 (10 2) s
Power line insertion hole 75(295 8
. (633 (1 30), with rubber bushing| 124 (4 88) -
~

Units: mm (inches)

B Connections

Using a Yaskawa Dynamic Brake Unit

® 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 1 the following diagram.,

SGDB SERVOPACK Dynamic Brake Unit
DV DV
DU DU -
DW DW
P
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® SGDB-3GAD, 3GDD, 4EDD, and SEDD SERVOPACKSs

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 1n the following diagram.

SGDB SERVOPACK Dynamic Brake Unit
bv O Dv
DU @ DU J
°T1

pw C f* DW =

DBON ¢ f DBON

DB24 C f; DB24

Using Dynamic Brake Units Prepared by the Customer K

® 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 g I
DU 1 ®
bW —{ 13—

Note Connect dynamic brake resistors with the following resistance specifications.
200-V SERVOPACKs* Higher than 03 Q, 180 W ‘
400-V SERVOPACKs Higher than 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 following

diagram.

SGDB SERVOPACK Dynamic brake contactor

Dynamic brake resistors

; - _‘E : ﬂf *" Main circurt Surge Absorption Unit

: Coil surge absorption unit

Note: Connect dynamic brake resistors with the following resistance specifications. I

200-V SERVOPACKs: Higher than 0.3 Q, 180 W
400-V SERVOPACKSs: Higher than 0.8 Q, 180 W (37 kW, 45 kW)
Higher than 0.8 ©, 300 W (55 kW)

Use the following dynamic brake contactor and Surge Absorption Unit. The main circuit
Surge Absorption Unit 1s available as a side-connection type or a front-connection type.

Name Model Manufacturer
Contactor SC4-1/G Fup Electric Co., Ltd.
24-VDC coil .
Main Circuit Surge | Front Connection SZ-ZM1
Absorption Unit Side Connection SZ-ZM2
Coll Surge Absorption Unit SZ-724
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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-3N/3 9A {91013 A 10A Fuj1 Electric
JUSP-DB02 Co., Ltd,
JUSP-DB03 TR-3N/3 7A (71011 A T7A
JUSP-DB04
JUSP-DB05
JUSP-DB06 TR-3N/3 7A |7wll A 9A
JUSP-RA08 TR-3N/3 12A [12t018A 14 A
. JUSP-RA09 TR-3N/3 18 A [18t026 A 2A
* |JUSP-RA11 TR-3N/3 18 A |18t026 A 24 A
JUSP-RA12 TR-3N/3 7A |7w0l1l A 9A
JUSP-RA13 TR-3N/3 9A |9t0I13A 10A
JUSP-RA14 TR-3N/3 12A [121018A 14 A
JUSP-RA15 TR-3N/3 12A |12t018A 17A
. JUSP-RA16 TR-3N/3 18 A (18t0o26 A 19A

Hl Connections '

Connect the thermal relay as shown 1n the following diagram.

® Connecting to a Regenerative Resistor Unit

SGDB SERVOPACK

o
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5.5.16 Encoder Signal Converter Unit

® Connecting to a Dynamic Brake Unit

SGDB SERVOPACK Thermal relay Dynamic Brake Unit

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 Ijrawings

: IsGps
Parel 1.8k £ (1/2 W) min | SERVOPACK ‘
25 HP Helicolumn (1154 1(045:004) 12v .
l £-| Panel Dnlling Diagram 2 5
1000 : 1 $ 16
22531 " ©7.5(®030)HOLE
o311 TR e75(e03HOLE ¢
ga& ?a:t . } (o122 025 Model 25HP-10B
004) (20 lﬂ)\
HOLE Multi-wrap variable resistor with
1 | 7455 1-¢ ©57:£004) 939) MD10-30B4 dial, manufactured by Sakae
24t Tsushin Kogyo K.K.
MD Multidial

1 982004
(1453004) @ Tey(094:004)

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 Receiver Unit
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M Terminal Numbers

+Vol

Input Phase A Output Phase A .
input Phase /A "
Input Phase B °— Output Phase B
Input Phase /B
Input Phase Z Output Phase Z
Input Phase /2
ov
Bl Dimensional Drawings
11-M3.5x 7
o w.(508) a1 Cross slot screws ©31)
g b ‘“"“3'“*7*‘@‘1 & 4 B Holes 2 x
bt ; 4 5mm dia
e e l p (00 18) &
i e E ot b §
§0 i © -
- -9y oy 4 140202 L -
(197 e N srocry S ] l
51 max. e ¥
(201) 33 5 max
(132)
B Specifications
The encoder signal converter unit specifications are as follows:
Model Receiver Unit
Spec. LRX-01/A1 | LRX-01/A2 LRX-01/A3 | LRX-01/A4
Power Supply 12 VDC +10%, 100 mA 5 VDC + 5%, 100 mA
Input Signals Balanced line dniver input (RS-422)
Output Signals Voltage pulse Open collector | Voltage pulse Open collector
output output output output
Input Signal Voltage differential 2 0.3 V, internal termnation resistance 100 Q
Level
Output Signat H: 10 V mmn. L: 0.5 V max. H: 3 Vmn. L: 0.5 V max.
Level (1 mA) (30 mA) (1 mA) (30mA)
L: 0.5 V max. Withstand L: 0.5 V max, Withstand
(30 mA) . | voltage: 50 V (30 mA) voltage: 50 V
Operating 0 to +60°C
Ambient
Temperature
Range
1C Used AM26LS32C Recerver IC, or equivalent
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" 5517 Cables for Connecting PC and SERVOPACK

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 1s 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)

D $ — mn
” Connection Cable (2 m) (6.56 ft) or less =

D-Sub 25-pin (Male) or D-Sub 9-pin (Male) or
17JE-23250-02 (D8A) (Made by DDK) 17JE-23090-02 (D8B) (Made by DDK)

Bl Dimensional Drawings for Model DE9405258 (for NEC PC)

D-Sub connector 25-pin (Male) 17JE-23250-02 (D8A)

2000+s0 (6560 164)

0

I Two M3 screws x
10 length, 0 5 pitch
Cable (Black) UL2921

Pin Connector

016 x 7 stwelded 17JE-23080-02 (D1)

M26Escrew  cabio with 9 tines

Note: Fold the cable shielding back at each end of the cable and secure it with clamps.

B Communications Specifications and Connecting-circuit

Specifications
e Baud Rate: 9600 bps
e Number of Bits Start: 1 bit
Data: 7 bits
Stop: 1 bit
Parity: 1 bit (even)
¢ Synchronization Start-Stop
¢ XON/XOFF Control None
o Shift Control: None

5-66



o Communications Method:

SERVOPACK end (3CN)

/TXD
/RXD
ov

FG CaseO

5 Specifications and Dimensional Drawings of Penpheral Devices

Semi-duplex

5
%ﬁ

RS-232C port (Personal computer end)

20—

40

:le;

PR T ST e S

b

Shield

199999

Tt TP SN N

Note: Maximum cable length is 2 m (6.56 ft).

/RXD
/TXD
ov
RTS
CTS
FG

Connection 15 also possible to the RS-422A port. In this case, the connection circuit is as

follows:

® Transmussion Distance: 30 m (98.4 ft) max.

¢ Transmission System: RS-422A

SERVOPACK end (3CN) RS-422A port (Personal computer end)

TXD 1 = RXD

ITXD 2 — /RXD
RXD 3 = TXD

/RXD 4 = TXD

/RXD 6 : :
ov 9 ] oV
FG Case © *

Terminal Arrangement at SERVOPACK End

P‘i'n Signal Name Signal Circuit Name Signal Direction
1 TXD Transmit data (not inverted) PeS§
2 /TXD Transmt data (inverted) P<S
3 RXD Receive data (not inverted) P—S
4 /RXD Receive data (inverted) P-S
5 OPH - #
6 /RXD Shorting pins 6 and 7 inserts 220 Q termination resistance
7 RT between RXD and /RXD.
8 SVPP - #
9 GND Signal ground 0 V -

5

-67

P: Personal computer
S: SERVOPACK

#: Terminal not used, leave open.
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5.5.17 Cables for Connecting PC and SERVOPACK

Bl Cable for Connecting SERVOPACK and IBM PC (IBM or
Compatible PC)

Use Yaskawa DE9408565 Cable.
® Dimensional Drawings: Model DE9408565

D-sub Connector
17JE-13090-02(D8A)
_(Made by,DDK) --

2000450 (78 741 97)

D= ’
'l‘ v s
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 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.

® Connection

Personal computer end
(D-sub 9-pin)

Clamp with Hood ¢,

SERVOPACK end
(D-sub 9-pin)

o Clamp with Hood

{
[}
RO 20- : 02710
0 30— ! 04 RO
RIS 7 I
oS 8 i
§:6M 50 — 095GND
hl -
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 2000450 (78 711 97)
n =}

Cable (Black)
UL2921 9-strand  2-M3 Screw

twisted (0.16 x  Pritch05 Pin Connector
7) shielded cable 17JE-23090-02(D1) ‘
(Made by DDK)

Note: Fold back the cable shielding at each end of the cable and secure 1t with clamp.
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® Connection

Personal computer end (S%R\;OPACK end
3CN
Clamp with Hood  ,__ o Clamp with Hood
FG 12
RXD 1 O— O 2 TXD
TXD 9 o O 4 RXD
RTS 10
CTS 4
S-GND 14 O- y 0 9 S 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 1n no alarm display.

6.1 Inspection and Maintenance ............ 6-2
6.1.1 Servomotor..............cciviiniiiiiiias. 6-2
6.1.2 SERVOPACK ........cviiieiiiiiiiiinnnn, 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
Connection Examples ..................... 6-30
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
L e E——

6 11 Servomotor

6.1 Inspection and Maintenance

This section describes the basic inspections and maintenance for Z-Series servo drives.

6.1.1 Servomotor
For mspection and matenance of servomotors, follow the simple, daily inspection proce-
dures 1n the table below.

The AC servomotors are brushless. Simple, daily inspection 1s sufficient. The inspection and
- maintenance frequencies i the table are only guidelines. Increase or decrease the frequency

to suit the operating conditions and environment.

(See note below)

Iltem 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 Atleastoncea | Disconnect SERVOPACK and | Contact your Yaskawa
resistance year test msulation resistance at representative if the insulation
measurement 500 V. Must exceed 10 MQ resistance 1s below 10 MQ

Replace o1l seal

At least once

Remove servomotor from

Apphes only to motors with

hours or 5 years

every 5,000 machine and replace o1l seal. | o1l seal.
hours

Overhaul At least once Contact your Yaskawa The customer should not
every 20,000 representative. disassemble and clean the

servomotor.

Note Measure 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 1s required, contact your Yaskawa representative..




6 1 Inspection and Maintenance

o 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 rehiable parts and daily inspection 1s not required. Carry out
the inspections and maintenance n the table below once every year.

Item Frequency Procedure Remedy

Clean umt interior and | At least once a | Check for dust, dirt, and o1l on | Clean with compressed
circuit boards year the surfaces air

Loose screws At least once a | Check for loose terminal block Tighten any loose
year and connector screws. SCIEWS,

. Defective parts in umit | 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 failure,
replace these parts at the frequency indicated.

Replacement Period
Cooling fan 4 to 5 years Replace with new part.

‘ Part Standard Replacement Method

Smoothing Capacitor 7 to 8 years Test. Replace with new part 1f 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 Ny Operating Conditions:

* Ambient Temperature. annual average 30°C
¢ Load 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.
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6 1 3 Replacing Battery for Absolute Encoder

6.1.3 Replacing Battery for Absolute Encoder : ’

Battery replacement is only required for servo systems using an absolute encoder.

The battery model recommended below (purchased by the customer) 1s 1nstalled in the host
controller to allow the absolute encoder to store position data when the power is turned OFF.

Recommended Battery:

® Lithium Battery i i
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
1CN-4 20N-4.5.60— 1.
1CN-2 2CN-1.2.3 4 POV : P:
1CN-21 2CN-12 | BAT+ & |
] L)
H 1CN-22 2cn13 | eaT- 1P Y-
: 1CN-33 2CN-18 -T2 PG
280 LAPL Lionss 2oN-170-BA__i3FP,
. s 1CN-35 2CN-18 O——= 5
& $ 1CN-36 2N-19 O~ T :
- ¢ : P: 1CN-19 2CN-14 % 2
¢ 1CN-20 2CN-15 2
PSO ¢ ! PS
! 39 10N48 2CN-8 B
o-ES0 9P, &1cN49 2oN9 oS A
= . T 97,11 2CN-10 -
w de’ 2CN-20 Y
ov Shielded wire

Note. PS, PSO signals are used or;ly for 12 bit absolute encoder.

The battery voltage 1s 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 batte;y according to the following procedure if the battery voltage drops to the
minimum required battery voltage. The battery maintains absolute position data stored 1n the
encoder.

Battery Replacement Procedure:

1. Turn ON the SERVOPACK and wait at least 3 minutes. The absolute encoder capacitors
are charged.

2. Replace the battery in the host controller. The SERVOPACK power supply can be ON or
OFF during battery replacement.

Om, After completing step 1 above, the absolute encoder will function normally for up to 2 days wath no battery.
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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 1dentify the cause of a problem which causes an alarm display and
take the remedy described.
Note that A.99 does not indicate an alarm.

Contact your Yaskawa representative 1f the problem cannot be solved by the described proce-
dures.

B Alarm Display and Troubleshooting Table

Display and Outputs
Dig!tal Operator Alarm Output
z':l?:}":""': Alarm Code Output Alarm Output y -
ALO1 ALO2 ALO3 o
A.00 OFF OFF OFF OFF
Absolute data
€rror

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 — A B.CD.EF
Cn-01Bit1=0
—F
Cn-01Bit1=1
— A, B,C,D,EF
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R
62 1 Troubleshooting Problems with Alarm Display
Cause Remedy

A Absolute encoder power not supphed from | Use the SERVOPACK power supply for the
SERVOPACK. absolute encoder.

B Incorrect absolute encoder wiring (PA, PB, | Check and correct the absolute encoder
RESET, SEN signal etc ). wirng.

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, turn SERVOPACK

power OFF and back ON.
D Incorrect parameter setting. Set Cn-01 BitEto 0.
Incremental encoder used with Cn-01 Bit E
set to 1.
E Absolute encoder defective. Replace servomotor.
F Circuit board (1PWB) defective. Replace SERVOPACK.

Note Alarm A 00 1s reset when the power 1s turned OFF and back ON It 1s not reset by the nor-
mal alarm reset

Om ™ Resetting SEN Signal
—— When resetting the SEN signal (1.¢., turning it OFF and then back ON) for any reason, keep the SEN signal at

the high level for more than 1.3 s before turning 1t OFF.

OFF | ON = High Level IoFFI ON

SEN signal 1.3 smin
p—————  —
15 ms min.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A02 OFF OFF OFF OFF
Parameters :
breakdown
OFF: Output 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 wnte. | Replace SERVOPACK.
Alarm occurred next power ON.
B Circuit board (1PWB) defective Replace SERVOPACK.
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6 2 Troubleshooting

Display and Outputs

Digital Operator

‘Alarm Output

Display and
Alarm Name

Alarm Code Output

Alarm Output

ALO1

ALO2 ALO3

A.04
Parameter setting

error

OFF

OFF

OFF

OFF

Status When Alarm Occurred

OFF: Output transistor 1s OFF
ON: Output transistor is ON

At power ON — A B
Cause Remedy
A An out-of-range parameter was previously | Reset all parameters 1n 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
A10 ON OFF OFF OFF
Overcurrent
OFF: Output transistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
Duning servomotor A When servo ON (/S-ON) |
operation A B.o signal tumed ON c.D
At power ON ‘ c
Cause Remedy
A Winng grounded between SERVOPACK Check and correct wining.

and servomotor.

DB circuit, or circurt board defective.

B Servomotor phase U, V, or W grounded. Replace servomotor.

C e Circuit board (1PWB) defective. Replace SERVOPACK.
* Power transistor defective.

D Current feedback circuit, power transistor, Replace SERVOPACK.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

A S
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
A30 ON ON OFF OFF
Regenerative error
detection

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

Dunng servomotor | Occurred when the con-
operation , A B trol power turned ON —D
Occurred approximate-
ly 1 second after the —A,B,C
main circuit power ON
Cause Remedy
A Regenerative transistor 1s abnormal. Replace SERVOPACK.
B Disconnection of the regenerative reststor Replace SERVOPACK or regenerative
unit. resistor umt.
C Regenerative resistor unit disconnected Check wiring of the regenerative resistor
(for more than 6.0 kW). unit.
D SERVOPACK defective. Replace SERVOPACK
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Display and Outputs

Digital Operator

Alarm Output

Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A3l ON ON OFF OFF
Position error
pulse overflow

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Output transistor is ON

Dunng servomotor At power ON
operation —F
Overflow during
— high-speed opera- [— A
tion
No feedback pulse
] returned after refer- —— B, F
ence pulse input
Normal operation but
| overflow when large CDE
reference input
Cause Remedy
A Servomotor wining incorrect. Check and correct winng. (Check phase-A,
B Encoder winng mcorrect (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 nertia. Otherwise,
replace with larger capacity servomotor,
E Position reference pulse frequency too high. | * Decrease reference pulse frequency.
* Use smoothing function.
* Change electromic gear ratio.
F Circuit board (1PWB) defective. Replace SERVOPACK.
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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
A40 OFF OFF ON OFF
Maun circuit ’

voltage error
detection.

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON | Occurred when the control
P A,B,C,D power turned ON —E

Occurred approximately
0.6 second after the man — A, D
circuit power tured ON

Cause Remedy

A The power supply voltage 1s not within the | Check power supply.
range of specifications.

B Load exceeds capacity of the regenerative | Check specifications of load inertia and
umt, 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

R R
Display and Outputs
Digital Operator " Alarm Output
II\)Ilasr'::\aK :"'": Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
ASl ON OFF ON OFF
Overspeed

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Output transistor is ON

When servoON (/S-ON) | ABCDE At power ON

* Encoder winng incorrect (disconnection,
shortcircut, power supply, etc.).

signal tumed ON —E
l_ Dunng high-speed
servomotor rotation —— A, B, C, D, E
after reference input
Cause Remedy
A * Servomotor wiring incorrect. 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 1n encoder wiring. Separate encoder winng from main wiring
CIrcuits.
D Incorrect parameter (number of encoder Set parameter Cn-11 to the correct number of
pulses) setting pulses.
E Circuit board (IPWB) defective Replace SERVOPACK.
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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
A7l ON ON ON OFF
Overload
(Hagh load)
AT72
- | Overload
(Low load)
OFF: Output transistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
When servo ON (/S-ON) | ___ At power ON S
signal turned ON A.B.o E
When speed reference
input
No servorhotor rota-
tion —B,C,p
Dunng normal
operation —C.D
Cause Remedy
A Servomotor winng incorrect or disconnected. | Check wiring and connectors at servomotor.
B Encoder winng incorrect or disconnected. Check wiring and connectors at encoder.
C Load greatly exceeds rated torque. Reduce load torque and mertia. 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

L
Display and Outputs
Digital Operator MAlarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.80 OFF OFF OFF OFF
Absolute encoder
error (only when
absolute encoder
1s used)
OFF: Output transistor 1s OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON Duning servomotor | -
operation A.B,D,E
Cn-01Bt1=0
] —C
Cn-01Bit1=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. ¢ AtCn-01 Bit 1 =0, turn SEN signal OFF
then back ON.

* At Cn-01 Bt 1 = 1, turn SERVOPACK
power OFF then back ON

C Circuit board (1PWB) defective. Replace SERVOPACK.

D Error occurred 1n absolute encoder. ® At Cn-01 Bit 1 =0, turn SEN signal OFF
then back ON (if servomotor 1s running,
first turn servo OFF).

Another encoder alarm displayed when SEN | At Cn-01 Bit 1 = 1, turn SERVOPACK
signal or power supply turned back ON. power OFF then back ON.

E SERVOPACK miscounted pulses (positional
displacement) or malfunctioned due to noise.

* Separate encoder wiring from mam wir-
1ng circuts.

At Cn-01 Bit 1 =0, turn SEN signal OFF
then back ON (if servomotor 1s running,
first turn servo OFF),

At Cn-01 Bit 1 = 1, turn SERVOPACK
power OFF then back ON.
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6.2.1 Troubleshooting Problems with Alarm Display

Display and Outputs

Digital Operator Alarm Output
II\JIlasr‘:lllaK :""‘: Alarm Code Output Alarm Output
N ALO1 ALO2 ALO3

A.81 OFF OFF OFF OFF
Absolute encoder
back-up error
(only when 12 bit
absolute encoder
" | 1s used)

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal tumed A
ON Cn-01Bit1=0 C

Cn-01Bit1=0

—B
Cn-01Bit1=1

—A,C

- Cause ) Remedy
A The following power supplied to the | Follow absolute encoder set-up procedures

absolute encoder all failed:
* +5V supply
¢ Battery (ER6V C3)

¢ Internal capacitor
B Circutt board (1PWB) defective. Replace SERVOPACK.
C Absolute encoder malfunctioned. Replace servomotor.
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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
1s used)
OFF: Output transistor is OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON When SEN signal tumed -A
ON, Cn-01Bit1=0
Cn-01Bit1=0
| - Durning operation L
B i (see note) A
Cn-01Bit1=1
— A,B
Cause Remedy
A Abnormality duning 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
OEHIP An absolute encoder error (A.80) 1s given imtially 1f a sum-check error (A.82) 1s generated during operation.

Thesum-check error (A.82)occurs after turning the SEN s1 gnal (or SERVOPACK power supply) OFF and back
ON.

However, the sum-check error (A.82) does occur duning operation 1f the host controller1s recerving the phase-S
signal (senal data).
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6 2 1 Troubleshooting Problems with Alarm Display

Display and Outputs

Dig!tal Operator Alarm Output
EI':::""K :":‘z Alarm Code Output Alarm Output
- ALO1 ALO2 ALO3

A.83 OFF OFF OFF OFF
Absolute encoder
battery error

. OFF: Output transistor 1s OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON When SEN signal turned AB c
ON, Cn-01Bit1=0 "
Cn-01Bit1=0
" b Dunng operation |
c (see note) A B
Cn-01Bit1=1
—A.B
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.
Om ™ No alarm occurs at the SERVOPACK when a battery error (A.83) 1s generated. The battery error (A.83) occurs .

_— the next time the SEN signal (or SERVOPACK) turns ON.
However, the battery error (A.83) can be read dunng operation 1f the host controller is receiving the phase-S

signal (senal data).
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Display and Outputs

A S

Digital Operator

Alarm Output

Alarm Name

Display and Alarm Code Output Alarm Output

ALO1

ALO2 ALO3

A84 OFF OFE
Absolute encoder
data error (only
when absolute
encoder 1s used)

OFF OFF

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Output transistor is ON

At power ON When SEN signal turned | B
ON,Cn-01Bit1=0
Cn-01Bt1=0 B During operation B
(see note)
Cn-01Bt1=1
A
Cause Remedy
A Absolute encoder malifunctioned. * At Cn-01 Bit 1 =0, turn SEN signal OFF
then back ON,
® AtCn-01 Bit 1 = 1, turn SERVOPACK
power OFF then back ON,
* Replace servomotor 1f error occurs fre-
quently
B Circuit board (1PWB) defective. Replace SERVOPACK

No alarm occurs at the SERVOPACK when a data error (A.84) 1s generated. The data error (A.84) occurs the
next time the SEN signal (or SERVOPACK) turns ON.
However, the data error (A.84) can be read during operation 1f the host controller 1s receiving the phase-S signal

(senal data).
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6.2 1 Troubleshooting Problems with Alarm Display '

Display and Outputs

Dig!tal Operator Alarm Output
Display and Alarm Code Output Alarm Output

Alarm Name ALO1 ALO2 | ALO3

A8S5 OFF OFF OFF OFF
Absolute encoder

overspeed (only
when absolute

encoder 1s used)

OFF: Output transistor 1s OFF
ON: Output transistor 1s ON

Status When Alarm Occurred c
At power ON When SEN signal tumed | A
ON, Cn-01Bit1=0
Cn-01Bit1=0
— B
Cn-01Bit1=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 Troubleshooting
\‘

. Display and Outputs

Digital Operator Alarm Output
Z':,!::'an:;: Alarm Code Output Alarm Output
ALO1 ALO2 ALO3

A.Al ON ON ON OFF
Heat sink . :
overheated

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

Duning servomotor Occurred when the con-
’ opera%on —A,B,C,D | tolpowertumedOoN [—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 1s bad Follow nstalling method and provide
sufficient surrounding space as specified
C Fan stopped. Replace SERVOPACK.
. D SERVOPACK 1s running under overload Reduce load.
E SERVOPACK defective. Replace SERVOPACK.
Display and Outputs
Digital Operator Alarm Output
g‘;?:{l ::‘: Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
. A.bl 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 I
operation A B P C
Cause Remedy
A Part malfunctioned 1n reference read-in umit | Reset alarm and restart operation.
(A/D converter, etc.).
B Part defective 1n reference read-in umt (A/D Replace SERVOPACK.
converter, etc.).
C Circuit board (1PWB) defective. Replace SERVOPACK
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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

ACl ON OFF ON OFF
Servo overrun

OFF: Output 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.c.p.E
I_‘_ Parameter Cn-01
Bit0=0 E On speed reference input | ____ A B.C.DE
Occurred 1 to 3 se-
conds after power ON
I_ Parameter Cn-01
BtoO=1 — A,B,c,D,E
Cause Remedy
A Servomotor wirning imcorrect or disconnected. { Check wiring and connectors at servomotor
B Encoder winng 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 (IPWB) defective. Replace SERVOPACK.
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6 2 Troubleshooting
\

. Display and Outputs

Digital Operatér Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

A.C2 ON OFF ON OFF
Encoder phase
detection error

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

’ At power ON D Durning servomotor — A B Cp

operation

Occurred 1to 3seconds | A.B.Cp

after power ON
Cause Remedy
A Noise 1n encoder wiring. Separate encoder wiring from main wiring
circunts.
. B Encoder wining incorrect or poor connection. | Check wiring and connectors at encoder.
C Encoder defective. Replace servomotor
D Circust board (1PWB) defective Replace SERVOPACK.
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I e
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
AC3 ON OFF ‘| ON OFF
Encoder phase-A,
-B disconnection

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Output transistor is ON

Atpower ON When servo ON (/S-ON)
signal tumed ON A.BCD
Parameter Cn-01
I_ I Dunng servomotor
Bito=0 D operation A.B,C,D

Occurred 1 to 3 seconds
after power ON

Parameter Cn-01

— Bit0=1 — A,B,C,D
Cause Remedy
A Encoder wining mcorrect or poor connection | Check wirning and connectors at encoder.
B Noise in encoder wiring. Separate encoder wiring from main wiring
ciréuts.
C Encoder defective. Replace servomotor.
D Circuit board (1PWB) defective. Replace SERVOPACK.
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6.2 Troubleshooting

'Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name

ALO1 ALO2 ALO3

AC4 ON OFF ON OFF
Encoder phase-C
disconnection

OFF: Output transistor 1s OFF
ON: Output transistor is ON

Status When Alarm Occurred .

At power ON When servo ON (/S-ON)
signal turned ON A.B.c.D
Parameter Cn-01
l_ Durnng servomotor |
Bito=0 C operation A B,C,D
Occurred 1 to 3 seconds
after power ON
l_ Parameter Cn-01
Bto=1 — A,B,C,D
Cause Remedy
A Encoder wiring incorrect or poor connection. | Check wining and connectors at encoder.
B Noise 1n encoder wiring. Separate encoder wiring from main winng
circuits.
C Encoder defective. Replace servomotor
D Circurt board (1PWB) defective. Replace SERVOPACK.
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6 2 1 Troubleshooting Problems with Alarm Dispiay

Display and Outputs

Digital Operator Alarm Qutput
zi:'!’l:m::': Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
AF1 OFF- ON OFF OFF

Power line open
phase

OFF: Output transistor is OFF
ON: Output transistor is ON

Status When Alarm Occurred

At main circuit power ___ Occurred when the control c
supply ON A, B power turned ON C
Cause Remedy
A One phase (R,S,T) of the mamn circuit power |  Check power supply.
supply 1s disconnected * Check wining of the main circuit power
supply.

¢ Check MCCB, noise filter, magnetic con-
tactor.

B There 1s one phase where the line voltage 1s | Check power supply.
low ]
C SERVOPACK defective Replace SERVOPACK.




6.2 Troubleshooting

Display and Outputs
Digital Operator Alarm Output
z‘:z::"\" :";": Alarm Code Output Alarm Output
ALO1 ALO2 ALO3
AF3 OFF ON OFF OFF
Power loss error

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Output transistor 1s ON

At main circuit power | During servomotor L
supply ON A! B operation A' c
Cause Remedy
A Although power loss alarm 1s not necessary, | Set the parameter Cn-01 bit 5 to 0.
its parameter 1s set valid.
B Time between turning power OFF and back | After turning power OFF, wait for at least 0.5
ON was shorter than 0.5 second. second, before turning the power back ON.
C If any of the following power supply Check the power supply.
conditions are met during motor operation: Terms
* Complete power failure : half cycle of * Complete power fallure=Power failure
supply frequency where voltage drops to zero.
* Voltage drop. full cycle of supply fre- * Voltage drop=Power failure where volt-
quency age drops, but not to zero.

above values are exceeded

Note. Because of detector lag or detector mar-
gin, there may be no alarm even 1f the
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L R R
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
AF4 OFF ON OFF OFF
Main circuit
contactor error
OFF: Output transistor 1s OFF
ON: Output transistor 1s ON
Status When Alarm Occurred
Occurred when the Occurred after main ¢
control —A circurt contact —A,B
power turned ON turned 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 1s not stored 1n alarm trace-back function memory.
Status When Alarm Occurred
At power ON Digrtal operator connected
(Digital operator con- A B.,C,D | toSERVOPACKwhie —A B,C.D
nected before SERVO- power tumed ON ' '
PACK power turned ON)
Cause Remedy
A Cable defective or poor contact between ¢ Check connector connections.

digital operator and SERVOPACK.

* Replace cable.

B Malfunction due to external noise. Separate digital operator and cable from
noise source.

C Digital operator defective. Replace digital operator

D SERVOPACK defective. Replace SERVOPACK.
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6.2 Troubleshooting

L IR
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 [-  ALO2 |  ALO3
CPFO1 Not specified
Digtal operator
transmission error
2
O [iINFO | This alarm 1s not stored m alarm trace-back function memory.

Status When Alarm Occurred

digatal operator and SERVOPACK.

Dunng operation
9P A B,C.D
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.
Display and Outputs
Digital Operator Alarm Output
Display and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.99 OFF OFF OFF ON

Status When Alarm Occurred

Indicates normal operation. Not an alarm.
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6.2.2 Troubleshooting Problems With No Alarm Display

6.2.2 Troubleshooting Problems With No Alarm Display

Refer to the tables below to identify the cause of a problem which causes no alarm display and

take the remedy described.

Turn OFF the servo system power supply before commencing
the shaded procedures.

Contact your Yaskawa representatlve if the problem cannot be solved by the described proce-

dures

Troubleshooting Table No Alarm Display

wiring incorrect

exteémal wiring.

Symptom Cause Inspection Remedy
Servomotor does not start Power not connected Check voltage between power «Gén‘éct tﬂ'e‘ powéi c]r”i:uit‘ L
supply terminals
Loose connection Check termnals of connectors } 'I'1ghten any loose parts
(ICN, 2CNy L _
Connector (1CN) external Chieck connector (ICN)

”Refer to’ connecuon dlagram
R F and correct wmng o

Servomotor or encoder wiring
disconnected -

‘Reconnect wmng

hReduce load or replace w1th

Overloaded Run under no load.

:larger capacxty servomotor.
Speed/position references not Check reference mput pms - Correcﬂy mput speedlposmon
mput | references; - "~ 0T

/S-ON 15 turned OFF

Cn-01 Bit 0 15 0.

Turn IS—ON mput ON

/P-CON input function setting
ncorrect

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 Bats 2, 3 are 0)

Tum P-OT and N-OT 1nput
signals ON.

instantaneously, then stops

differs from parameter setting.

CLR 1nput 1s turned ON Check status of error counter Turn CLR input OFF.
clear mnput
SEN 1nput is turned OFF. Absolute encoder used with Turn SEN put ON.
Cn-01 Bit 1 setto 0.
Servomotor moves Number of encoder pulses 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)
1s turned ON because an alarm

Remove cause of alarm. Turn
alarm reset signal (ALM-RST)

(phase U, V, and W) and -
encoder connectors. . °

occurred. from ON to OFF.
Servomotor speed unstable Wiring connection to motor Check connection of Eower léad "I'lghten any loose tenmnals or’
defective connectors o ’
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6 2 Troubleshooting

Symptom Cause Inspection Remedy
Servomotor vibrates at Speed loop gain value too high Reduce speed loop gain (Cn-04)
approximately 200 to 400 Hz. X preset value

Speed/position reference mput
lead too long

Mimmuze length-of -
speed/posmon reference mput
lead, with' 1mpedance not .

exceeding several hundred- @
Speed/position reference input Separaté reference mput lead.at - X
lead 1s bundled with power least 30 cm from power cables \
cables.
High rotaton speed overshoot | Speed loop gain value too high Reduce speed Ioop gan (Cn-04)
on starting and stopping preset value.
Servomotor overheated Ambient temperature too high | Measure servomotor ambient Reduce amblent temperature to
temperature. 40°C max., -
Servomotor surface dirty Vrs'ual fc‘heck‘ + . | Clean dust:and oil from motor .
SR surface. - .
Overloaded Run under no load. Reduce load or replace thh

larger capaclty servomotor

Abnormal noise

Mechanical mounting incorrect

Servomotor mountmg screws

loose? ™ ;

Tighten mountmg screws .

Coupling not cenfered? :’ s Conter couplmg ,,,,,
.Coupling unlialané"eil'f " . |'Balance cquplrng.
Beanng defective Consult your Yaskawa

,Check norse and vnbratron near

beanng

-| representative 1f defective.

Machine causing vibrations

Foreign object ntrusion,

>damage or deformation of

shding parts of machine.

[}

Consult with machine
manufacturer.

Speed reference 0 V but
servomotor rotates

Speed reference voltage offset
apphed

Refer to Secrions 4.2.4 and
4.2.5 and adjust reference offset.
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
I

6 23 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.
Reéfer to these diagrams during inspection and maintenance.

B Internal Connection Diagram

® 22kW for200V

e . o Regenerative resistor (ophonal) _..__.  Dynamic brake resistor (optional)
Three-phase {7 77 S G DUy, -
20010230 VAC R VG,
(50/60 Hz) A1 [ 1 DV, T i1
bid [ ) > [1] i .
= = < '
i TAM7] ‘ zs'znctnon ,
' 200 1N 200VAC  crcut
VAC x _ A A
Linefiter | Lsalver on [ oeen
' -
IMC LLwm 3 Fromtieteo- Ay d o
s ¥ ¥ tion circuit @D ’ bcems
R— ——r T CHARGE -Ié v
LT 1 FU1to3 '
s — . 7 =
! SAt103 % '
T . '
? ]
: 3PWB =T - :
' WB__ 2PWB E .
Lick ~+ o Blver power IDW‘*’N" I jrnertid I .
Lsor, x_ supply - = - '
L]
¥ 1
-t ]
' 1
N 1
> Detection cwcuit
' [ 200VAC .
' L}
'@ _ FANt1o3 :
' 1
L_ ' 1= 1CN 2CN !
: Ox Controlinput  —p ;
J —ng . Position/speed calculation circuit '
' igital operator, 3CN '
s personal computer —* ;
Power OFF Pqwer ON e P gy ' Servomotor
MC
by S

.(sh'y) Open when Servo alarm occurs
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6.2 Troubleshooting

e 30kW for200V

B, ° ¢ _ Regenerative resistor (optional
Three-phase FTTTmTme e SoTTmTmsesse- o) PRI renstor {oponz))
200t0 230 VAC , R1
(50/60 Hz) '+t [
3) -L) &) | :+2 ) Me1 o T 1]
! TAMZ] ; "' ]
200
! VAC ICNY %
Line fitter ' "La_ . N
) —
1HC SLuR 1 From’deteo- A 4
ls¥ ¥ [ tion circuit
R == 49
» '_?ms. [ CHARGE| FUlto3
i SA1t03 | ¥
&=
' \_
LiCh, SFNE = 5V 2PWB,
oo D l
LSC"I % - Dnver L 6r circud
~ L power—
H supp
L]
]
' |, 20VAC Detection circurt
: FAN1to5
QD
Il oN
L]
' Control input —
' ﬂ Position/speed calculation circuit
' ——Ox Digital operator, —»[]3CN
A —parsonal computer
Power OFF PowerON 1mc . T T To o corr e e ' Servomotor
1;7(5 Surge I
L 55

(5Ry) Open when Servo alarm occurs
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
. e ]
6.2 3 Internal Connection Diagram and Instrument Connection Examples

e 37kW for200V

' [}
- Dynamic '
Regenerative resistor (optional) ; braka resistor | 08 Und (opbanal
o ' ¢ - igey (optona)
Three-phase Pt -t B ;6--52 ------ X . . :
20010 230VAC ! m :: ) S R
(50/60 Hz) b 41 - :. . L As T
EZ —— ! '
3) &)-- 142 MC1 & - nlnmml :: ' . 3‘ ' o
)
: TRM7 e e T T
- — Iy O B O mmm e m e A
' \21:% 1N L 1 D'?quvi_ ? Prom detection circut U FAN
et 1 5ol MO Lo 7 “Booti Tv
- ' 1 ‘ 7 Boore
M oum | From detec- L% 4 Ly v
L a2sT T ( tion circutt GD " Dbeets
R =21 71T CHARGE 1L s
F_“_Ml 103 ¢ | & = |
: '
ci - 1]
. \ :
' 3PWB 2PWB '
:::‘:‘ "'*’ ;_ﬂ ?rvwer |Dnvovwcun I Powar mupply :
O ~ - power :
' supp| !
1 L !
, ]
. - 1
; — 200 VAC Detejction circurt :
} ]
'
r?% FANito 5 - E
= | = 1CN :
. ontrol input
. Control gt —> Position/speed caiculation circuit '
' Drgital operator, acN N
' personal computer —» '
mmréﬁ; Méﬁ.‘i‘a ----- e U Servomotor
Mc Surge l
L 55 suppressor

(5Ry) Open when Servo alarm occurs
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® 22 kW, 30 kW for 400 V

6.2 Troubleshooting

Regenerative resistor (optiona -4 '
Three-phase 1 m e - o o o OREIOMALNE TeSISOL (oRtion: 9. . R
38010460 VAC R
(50/60 Hz) ) | ':“ ] -
‘ ) L) I 24-2 i3
)
' 200
Line filter ! VAG MC1
1
= L
MC m ¥ | From detec- B
o s FE 7 tron circuit
R— 1—o="+ T CHARGE
s it :: A3 || &
T ]
™ o—
20010 = : —
zovac) M | Lor! B | Lt ssv
"'* = __|*Dnver power §
'
1
: — Detection circuit
) —> 200 VAC /
@ FAN1
I ] ! =01
= 1= 1CN
E Control input - Position/speed calculation circuit
f Digital operator,
:_ personal computer —» 3CN
|Power OFF Pgwer Nwe
mc  Surge I .
SSOr

(SRy) Open when Servo alanm occurs
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INSPECTION, MAINTENANCE, AND TROUBLESHOOTING
L ]
6.2 3 Internal Connection Diagram and Instrument Connection Examples

o 37kW for400V .

._, Dynamic DB Unit (optional)

]

)
Regenerative reststor (optional) ' » ' brake resistor

'

1

'
1
s o vy (optional) |
Three-phase [TTTTTTsssseesss--------- Feaaia "ttty ‘
. 38010460 VAC i '
(50/60 Hz) v+ I :'“ ] !
&). L) - .L) 142 ) M'éi :
- )
.
[ 200
Line filter E VAC T et
= . e ! K3 +
1 WR_ 7 From detec- %
L AL2ST T tion circurt
R— i—o=¢ 1T | cHaree T
-8 H‘_?m s (x| :
T |k — :
1
W ; \_ ~_ :
— L} 3 !
Lic, PUE v 2PWB
~t I [ = +|§rmef power|supply I'_J"Wm"“ | WI .
I agn 1 *- N
' .
' '
N L}
! > Detection circuit :
: [ 200vAC i '
1]
ﬁ FAN1to2 ,
.
L + =01 1N 2CN :
! =01 control nput —»
! Position/speed caiculation circurt '
' Digital operator, 3CN '
oL _pgrsonal computer ~—» !
Power OFF Power ON ¢ EP ey g g e P ! Servomotor
) . iMc Surge
L .55

(SRy) Open when Servo alarm occurs
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' 6.2 Troubleshooting

. ® 45kW,55kW for400V .
[ el [
) ! L) Dynamic Dynamic Brake Unit (opttonal)
X *  brake resistor |
Regenerative resistor So_pl:onal) E ¢ bore (optional) :'
Three-phase i ddr’ "2 """""""'8,‘6'52 STt T T . ¢ - ° !
38010460 VAC (] I
(50/60 Hz) i+ = " :
— st ' ' !
$ 142 MC1 N '
. (J Lok .
[]
: 200 +] "%
Line fiter s VAG MC1 3
= Mc % 4 K
m ¢""R 7 From detec, {\ S| ]
f L ALZST 7 _|_ | tion circuit
-~ D7 1 CHARGE 1
s = FUlto3 :
) x
T ] — :
W B! ' :
d Ve !
= ' 3PWB '
L1C# . f~ =] ‘oc0 +5V '
| s cn? *' =" | Dnver power lup et !
_—C.; ~ - ¥ [
; '
L}
1)
' - Detection circutt '
; [ 200VAC H
1
@ FAN1102 :
L ' 1? —0) 2CN :
1
' ;Ox Control input — T
' Position/speed calculation circurt ‘ .
, Dugital operator, '
I, . . . _ Peronalcompuer ~> :
Power OFF Power ON 1MG A s Y g Servomotor

(5Ry) Open when Servo alarm occurs

6-35



INSPECTION, MAINTENANCE, AND TROUBLESHOOTING

623 Intemal Connection Diagram and Instrument Connection Examples

B Instrument Connection Examples

| e+ S— —— - ——— . ——— a———

| +12vSGOB SERVOPACK |

PLY
Power supply for open P2 13
collector reference pulse

- py U
Reference pulse [ £ T—:‘@?ﬁ'

(MAX 450 kpps)

1 eieivde
Error counter clear signal %] % IF '1'5'4_@3_3:_( _}

(Active . High) - +12V

Power supply for speed, torque —ie¥
reference {
Maximum output current - DC 30 mA

Speed reference input _.ﬂt? ¢
Torque reference input rated - T.REF o | .
torque/£1V to 10V  sG IP= ] I
Torque monitor i vseov
2V / rated torque TRO-M )1 I
Speed monitor ML
2V/1000 r/min |
or 1V/1000r/min
) |

24V 24V 47k '
Servo ON for 1Ry ON J:L Ry s.on 40 -5 mA! 4K' —* /Servo ON I
P control for 2Ry ON ov 3_31 /P-CON, 43 H 3:;—* /P control sLb
Reverse dnve disabled for N-LS open  [NLS noT 43 H =K-—-’ Reverse dnve disabled
Forward drive disabled for P-LS open _%;_&91_;5_ : SK_‘r—o Forward dnve dlsTbIed
Alarm reset for 3Ry ON 5L /ALMASTag [ $$3K— /Alarm reset
Reverse current limit ON for 6Ry ON -%‘!oﬂ—-#is— {iF3k— MReverse curent 1"“' ON
Forward current limit ON for 7Ry ON Lg% /P-CL i13K— /Forward current limit ON

+24v SR LM I
SRy OFF for Servo alarm 'E: Servoalarm Photocoupler output

ov 4:?! [s.ap_u 20 & Maximum operational voltage
4Ry ON for Servo I'eady H -~ 1. 30 m Servo feady = 30 VDC p g
8Ry ON for speed coincidence [V OMP 1,25 BT Speed ® Maximum operational current

JTGONa],. 27 coincidence .. 50 mA

9Ry ON for TGON Prasdil e T 7aon [ 28 L= flie— TGON ! h

ON when the motor

33 e
ed level (set
- %:ED (e,
; For absolute encoder
PG output ine dnver 9 +—Line dnver )

'9 Ti- mad r
eocfileo——y Timeds el alear |

|
Lz T

g
i,
I

——— _i i :L '
|SENs|gnal 5V } 4 I
input v - i,

Alarm code output Ao 237
© Maximum operational voltage = 30 VDC { ALO2 | N
® Maximum operational current =20 mA | (ALO3 |

|

= _F |
ov o—.—év-l—‘ i
H SGoV !

|

I

I >
Note: 1. Signalinput lme:E represents twisted pair G ¢ sGov
wires :
2. 24V power supply must be prepared by L — __l
customers
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6.2 Troubleshooting
EE———————— ]

Incremental encoder 0 128 mm?

In case of incremental encoder

B Connection Method Between SERVOPACK and Encoder

In case of absolute encoder

Absolute encoder 0 128 mm?

2CN_ SERVOPACK _ ICN
Blue ;7 "% ;2-16 Phase A PAO_ 7 "\
[ White Biud_TP1 2.17 PA ---=--- R ;ﬁ 1 1P
cl veliow ! 218 ’:A Phase® ~_135], PBO i
5 Wite Yolow T5 19 o "'(Ia%,‘ -
gl Green ! 214 oo PhaseC . 1.19] pco H
F 4 Whlie Green TP 215 o ; o . TP j>—
. Output line dnver P Applicable |IJ[I9
P o made ! 1 |dnver
t : SN75ALS194 or equivalent h
1
H Red | : 2.4 i |Tl-made
G1Bekf T 21 sy ! | [SN751750r
HE r' o5 ! | [equwvalent
V P 22 il sg | !
0.324 mm2! : 2.8 ov = T ov
] ] 2.3 = ]
[ !
' 1 [
] 1 [
] ] : ]
P! . [
Lo #21_ pR*1 Lo
i ! 25z (Customer’s side)
\ AL 220 1:50,
Shielded wire "
Cable B9400064

" 2CN_ SERVOPACK 1N R
A Blue s v 2-16 PA _Phase A 1-33 PAQ .” ™
ey TP 217 o, - PAO_! [P
Yellow | T 1 _Phase B . Yo
[+ ite Yellow TP} 2-19 I'I:g k :g: gﬁ ': ]P{ q>—
Green ) 1 ,2:14 po PhaseC 149l pco | |
¥ | White Greep TP 215 oo 201 /pco | e }
1]
k| Pumle | 2.8 _Phase 8" 48l PSO H
L ite Puplp TP 29 ,',:g - -w‘ /pso ! Ipt
1 ] Output ine driver H
Rea ! I Ti- made SN75ALS194 | | |Applcable ne
A vy 2.4 or equivalent {0 |dnver
T — | | Tl-made
Bla 1 21 3y 11 |SN751750r
1 : r 25 . : 1 | equivalent
E : &8 T ‘—EN_;_I;i_,L\‘— +5V
0324 mme; ! g 24— it ov
' [ 23 v !
] | 1
] ov 1
R JWhite Gray | 2.10 :
T) Orange | 212 1-21 T H +
ite Orande 1P | 213 1:22] i_JP ] ¥ Battery
b 2L DIR*1 g/
J ! :' 2 (Customer's side)
A 2: 1:50,
/ Shielded wire + -
Cable DP8409123

* 1. Byconnecting 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*

P represents twisted pair wires.
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Servo Adjustment

A.11 Z-Senes AC SERVOPACKs 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 =-Series AC SERVOPACKSs and Gain Adjustment Methods

Five types of Z-Sertes AC SEl{VOPACK 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 1s not available for some types. - '
The SGDB, SGDA, SGD, and DR2 SERVOPACKSs 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 DR1 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-control SERVOPACK  Speed-control SERVOPACK

pee Snee:'!1 train ;‘ """"" Aﬁ'a'léé-v.c;lfa-éé"?--'-'-- .'.’.'.'.'.'.'.‘.’.‘.'.'.'.'.'.'.'.'.'.'.'.'_‘.‘.'.:'i Motor
NN S[Eror |ake 13 Speed Kv}—pCurrent] ] Power |-AA—+ @
! | count- (/A i -] control - |control con- "
‘¥ er |°°m""°"' 1™ _section Esect-on verter oo
Time | ' : "o
i il Speed control loop i
i| Position control ioop PR =1 @
e ¥ Encoder
Using speed-control  Host controller (supplied by customer) i SERVOPACK .7
SERVOPACK e >
Using position-control :
SERVOPACK ¢ o SERVOPACK >
Host controller Kp: Position loop gain
(supplied by Kv* Speed loop gain
customer) Ti: Integration ime constant

Note: A position-control SERVOPACK has no D/A converter for speed reference output.
This conversion is handled by intemnal calculations.
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A1 2-Series AC SERVOPACK Gain Adjustment

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 1nner loop (see Servo System Block
Diagram, above). The response deteriorates and oscillates if this princple is not obeyed.
The customer cannot adjust the current loop. Sufficient response 1s 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 1s not possible at the host controller), the speed
references oscillate and the result 1s 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 example, the harmonic gears used in an articulated robot form a structure with extreme-
ly poor ngidity 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 charactenistic frequency of a precision machine tool such as a chip mounter
or IC bonder exceeds 70 Hz, allowing a position loop gain exceeding 70 (1/sec) for some
machines.

Therefore, although the response of the servo system (controller, servo driver, motor, detec-
tors, etc.) is an important factor where good response is required, it is also important to 1m-
prove the rigidity of the mechanical system.

In cases where the position loop response 1s 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 follow-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

Speed

Reference

d Speed Loop Gain

— Speed references actually output from controller
== Speed references calculated in controlier

Time
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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.

Hl Important Points Abbut 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 ngidity 1s unknown, select the ngidity 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) i

5 (C-005)
4 (C-004)
3 (C-003)
2(C-002) |:
1(C-001) |Low

Medium

Auto-tuning may not end 1f high response is selected for a low-rigidity machine or low

response is selected for a igh-ngidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.
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A 2 Adjusting a Speed-control SERVOPACK

B If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines with
large play or ex‘tremely low nigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load mertia (exceeding
15 to 30 times the motor moment of nertia).

In these cases, use conventional manual adjustment.

Even if auto-tuning 1s successful for a machine with large fluctuations in load inertia or load
torque, vibrations or noise may still occur in some positions.

B Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid os-
cillations). This can result in long positioning times.

In particular, the target position may not be reached if low response 1s 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 1s 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-
1or 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 response.
The response 1s 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] = i 2 X (Cn-04 Preset value)
M
J. 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
the load 1nertia is large or the mechanical system includes a element that is prone to vibra-
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Servo Adjustment

A 2.2 Manual Adjustment

tion.
The following formula calculates a guideline value.

1 __
T =23 % X Ke
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 1s, reducing the speed reference gain 1s equivalent to reducing the position
loop gain and 1ncreasing it is equivalent to increasing the position loop gain.
Use this parameter (Cn-03) in the following circumstances:

o No position loop gain adjustment at host controller (including cases where fine adjust-
ment not possible by changing number of D/A converter bits)

e Clamping the speed reference output range to specific speeds

Normally leave at the factory setting.

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 vahd 1n zero-clamp mode only.
The position loop gain (Cn-1A) parameter 1s always invahd for a DR1 SERVOPACK.
Fornormal control, change the position loop gain at the hostcontrolleroradjust the speed reference gain (Cn-03)
in the SERVOPACK.
Changing Cn-1A does not change the position loop gan.

B 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 occurs.
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 1n the range that no overshooting or vibration occurs.
If adjustment of the position loop gain 1s 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
setting time and vibrations in the mechanical system.
The positioning setting time may become excessive if the speed loop integration time
constant (Cn-05) is too large.
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A.2 Adjusting a Speed-control SERVOPACK

4. It 1s not necessary to change the torque reference filter time constant (Cn-17) unless tor-
sional resonance occurs 1n 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.

S. Finally, fine adjustment of the position gamn, speed gan, and integration time constant is
required to determine the optimum point for step response.
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Servo Adjustment

A.3.1 Adjusting Using Auto-tuning

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 1f the speed is too low. Set the speed to approxi-
mately 500 r/min.
Set the speed with the parameter Cn-10 (Jog speed).

® Seclecting Machine Rigidity
- If the machine rigidity 1s unknown, select the ngidity 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 Dnve

Select the machune rigidity level for SGDB, SGDA and DR2 according to the table.

Level Rigidity
7 (C-007) High
6 (C-006) H
5 (C-005)
4 (C-004) H
3 (C-003) Medium
2(C-002) |:
1 (C-001) Low

Auto-tuning may not end if high response 1s selected for a low-rxgldlty machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine nigidity selection.

A-8




A 3 Adjusting a Position-control SERVOPACK

\

. M If Auto-tuning is Unsuccessful |

Auto-tuning may, be unsuccessful (the end of auto-tuning not displayed) for machines with
large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceeding
15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment,

Even if auto-tuning is successful for a machine with large fluctuations in load mertia or load
torque, vibrations or noise may still occur in some positions.

B Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid os-
cillauons). 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 1s one cause of this problem.

If response 1s 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 1s 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 nertia.

Speed Loop Gain Kv [Hz] = le X (Cn-04 Preset value)
Ly
wh

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 ime increases and response becomes slower as the time constant increases,
However, the integration time constant must be ncreased to prevent machine vibration if

A9



Servo Adjustment

A.3.2 Manual Adjustment

the load inertia 1s large or the mechanical system includes a vibration elements.
The following formula calculates a guideline value.

1
T122.3x2:thv

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 system response.

The higher the position loop gain is set, the better the response and shorter the positioning
times.

To enable a high setting of the position loop gain, increase the machine rigidity and raise
the machine characteristic frequency.

Increasing the position loop gain only to improve the response can result in oscillating 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.

B 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 abnormal noise or oscillation occurs.

Slightly reduce the speed loop gain from the value at step 1, and increase the position loop
gain in the range that no overshooting or vibration occurs.

Determine the speed loop integration time constant (Cn-05), by observing the positioning
set time and vibrations in the mechanical system.

The positioning set tme 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 meffec-

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). V

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 1s 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 turning ON/OFF) of the
positioning complete (/COIN) signal or speed overshoot arising when feed-forward is acti-
vated.

® Bias Function
When the lag pulses 1n 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 1s too large.
Observe the response during adjustment as the optimum value depends on the load, garn,
and positioning complete width.
Set Cn-0C to zero (0) when the bias is not used.

Speed Motor Speed with No Bias
35?;2;.; —> Motor Speed with Bias
f Time
Positioning Complete ;
(/COIN) Signal ON OFF OoN

The adjustment procedures described above are common for all Yaskawa digital AC SERVO-
PACKSs. 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, 1n this
case, the adjustments are made using potentiometers instead of the parameters.
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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 ngidity.

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
(JLwm) Gain (Cn-1A) [1/s] (Cn-04) Integration Time
Constant
(Cn-05) [ms]
1x 50to 70 50t0 70 5t020
3x ’ 100 to 140 Shightly increase for
5x 150 to 200 1nertia ratio of 20 x, or
10x 270 to 380 greater
15x 400 to 560
20 x 500 to 730
30x 700 to 1100

For an nertia 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 lmit
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 machmes directly driven by long
ball screws.
Example: General machine tools, orthogonal robots, conveyors




A 4 Guidehnes for Gain Settings According to Load Inertia Ratio
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Load/Inertia Ratio Position Loop Speed Loop Gain Speed Loop

(iwm) Gain (Cn-1A) [1/s] (Cn-03) integration Time
Constant (Cn-05)
' [ms]

1x 30to0 50 30to 50 10 t0 40

3x 60 to 100 Shightly increase for

5x 90 to 150 Inertia ratio of 20 x, or

10x 160 to 270 greater.

15x 240 to 400

20 x ' 310to 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 time constant,

Machines with Low Rigidity

Machines driven by timing belts, chains or wave reduction gears (product name: Harmonic
Drive).

Example: Conveyors, articulated robots

Load/Inertia Ratio Position Loop Speed Loop Gain Speed Loop

(JLm) Gain (Cn-1A) [1/s] (Cn-04) Integration Time
Constant (Cn-05)
[ms]

1x ' 10t0 20 10t0 20 50to 120

3x 20to 40 Shghtly increase for

5x 30 to 60 inertia ratio of 20 x, or

10 x 500 110 greater.

15x 80 to 160

20x 100 to 210

30 x 150 to 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 1nertia 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 1ntegration time constant.

.
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When a speed-control SERVOPACK is used, set the position loop gain at the host controller. .
If the pos'ltlon 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 1s determined from the following relationship.

Kp'[1/s]  Position loop gan
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) .............ccvuuuvn... B-2
B.1.2 Contact Input Speed Control .................. B-2
B.2 Different Parameters and Alarms ... ...... B-3
B.2.1 Parameters ...............couviviinnnnnin.. B-3
B22 Alarms ............ciiiii e, B-3
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COMPARISON WITH PREVIOUS SERVOPACKS

B.1.2 Contact Input Speed Control

B.1 Functional Differences

B.1.1 Dynamic Brake (DB)

The dynamic brake (DB) in SGDB SERVOPACKSs 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 SERVOPACKSs 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 witha capacity of 15 kW or less. Connect a Dynamic Brake Unit (JUSP-
DB[I) or other type of dynamic brake resistor (prepared by the customer) 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 SERVOPACKs with a capacity of 15 kW
or less 1s not available for 22- to 55-kW SGDB SERVOPACKSs.

Refer to Chapter 3 in the Z-Series SGM/SGDB User’s Manual (Manual No.: TSE-S800-16)
for more details on contact input speed control.

B-2



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
1S not available, as shown below.

Parameter SERVOPACKS of 15 kW or less SERVOPACKS of 22 kW to 55 kW

Cn-1F Contact 1nput speed control (Speed 1) Not used. F
Cn-20 Contact mput 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 SERVOPACKs with a capacity of 22 kW to 55 kW only.
It does not occur in SERVOPACKs with a capacity of 15 kW or less.

Digital Operator Alarm Output Cause Remedy
Bliasr'::\a!laa:: Alarm Code Output ALM
ALO3 | ALO2 | ALO3 | Output
AF4 OFF ON OFF OFF Main circuit Replace
Main circuit contactor SERVOPACK.
contactor error defective.







List of I/O Signals

This appendix lists I/O signal terminals (connector ICN) on SERVOPACKSs which connect to a host (4
controller or external circuit. '

e e————1——a
== E=1—1—
8 8
8 8
3 ﬂ s
° + Host control- }
I ﬁ leror extamal.
warewt
I/O signal

1. Refer to Chapter 3 for details of how to use I/O signals,
2. Note that the functions of I/O signal terminals differ according to the memory switch (Cn-01, Cn-02) settings.




List of I/O Signals

List of Input Output Signals .

Number “x.x.x” in box represents a section number corresponding to each signal name. For

example, represents Section 3.2.1.

1CN Termi- |Abbre- Signal name
nal Number |viated
symbol
SG Signal ground
2 SG Signal ground
3 PL1 .| Power supply for open collector *2
reference
4 SEN Sensor ON *6
5 V-REF Speed reference input *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
20 /PCO
21 BAT Back-up battery mput 385 *6
22 BATO
23 +12V Power supply for analog reference 3.2.1 *1
24 -12V
25 /V-CMP/ Speed coincidence output/positioning [ 3.7.4 *4
/COIN completion signal 373
26 IN-CMP/ Speed coincidence output/positioning | 3.7.4 *4
/COIN completion signal 3.7.3
27 /TGON+  |Rotating detection *4
28 /TGON-



R 4“*
29 /S-RDY+ Servo ready *4
30 /S-RDY-

31 ALM+ Alarm output 3.7.1
32 ALM-
33 PAO Phase-A output signal
34 /PAO
35 PBO Phase-B output signal 323
36 /PBO
37 ALO1 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
43 N-OT Reverse drive disabled
44 /ALMRST | Alarm reset
45 /P-CL Forward torque imit *S
46 /N-CL Reverse torque limit *5
47 +24 VIN 24V external power supply
input
48 PSO Phase-S input signal 385 *6
49 /PSO
50 FG Frame ground 3.2.3
* 1 Used for analog reference See page C -4
*2 Used for pulse reference ) See page C -4
*3 Specifications vary depending on buts 6, 7 of Cn-02 refer to page C -5
*4 Specifications vary according to setting values of Cn-2D referto page 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 bt E of Cn-01 equal to 1)




List of /0 Signals

*1 Signals used

for analog reference

For speed control
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 Btg8=1 Bit8=0
Bt9=0 Bit9=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-
nput forward reference
For torque control
Specifica- Torque control Torque control with speed limit by
tions analog voltage reference
Setting Cn-02 Cn-02
. Bit2=0 - Bit2=1
1CN
Terminal
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 Bt5=0 =0, 1, 0 (x1 multiplication)
Bt4=0 Bit4=0 =0, 1, 1 (x2 multiplication)
1CN Bit3=0 Bt3=1 =1, 0, 0 (x4 multiplication)
Terminal
number .
7 PULS Reference pulse input PULS Forward reference pulse | PULS Phase-A reference pulse
8 /PULS /PULS | mput (CCW) /PULS | mput
11 SIGN Reference sign input SIGN Reverse reference pulse | SIGN Phase-B reference pulse
12 /SIGN /SIGN _ | tnput (CW) /SIGN | nput

C-4




*3 Analog monitor signals

Control | = cooeeeee. Speed mode Position control | Torque control
mode
Setting Cn-02 Cn-02
Bit6=0 Bt6=1
1CN
Terminal
number
16 TRQ-M | Torque monitor TRQ-M | Speed reference momtor | Reference pulse X
speed momtor
Setting Cn-02 Cn-02
Bt7=0 Bt7=1
’ 17 VTG-M | Speed momtor VTG-M X Position error X
monitor
Note x means don’t care for voltage values
*5
Specifica- Speed control Torque control
tions Position control
. Setting Cn-2B=0, 1 Cn-2B=2
1CN
Terminal
number
41 /P-CON | Proportional control refer- = Terminal unused
ence
45 /P-CL Forward (Reverse) torque | /P-CL Forward (Reverse) torque
46 /N-CL hmit /N-CL hmit
’ Specifica- Position «—— Speed Speed control with zero clamp Position control with reference
tions Position =—— Torque

Torque -—— Speed

pulse inhibit function

Setting

Cn2B=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 mhibit
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 limit







List of Parameters

Z-Series SERVOPACKSs 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 b1t of this switch 1s 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 1s set
in this constant.

Parameters

IMPORTANT 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 1s used to select a special mode for digital operator)
Cn-01 Memory switch (See page D -4)bit E (encoder selection) *2
Cn-02 Memory swnch (See page D -5) _*2(Except bit 6, 7, E)
PR 2 T oo B CRNEF h> pETE T FEET - %N"':NH»J?.
BaSlC COﬂStantS E:n " , “: ;ﬁP‘lxgyjfy';?:?;: ;:: ) g{:&fﬁ?ﬁ *%%?&%%
Cn-2B | CTLSEL | Control method selection | *1 0o  |n *2
FCn°2AGEEMIRSEL - ' Motor'selection= . | #1175 50108 2o PR T ENIE R R DT ]
Gain Related Cn-03 VREFGN Speed reference (f/mmm)/V |10 2000 *1
Constants adjustment gain
Cn-04 LOOPHZ Speed loop gamn 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 BIASLV Bias r/min 0 450 0
Cn-1D FFGN Feed-forward % 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 TRQMSW | Mode switch torque ref- | % 0 800 200
erence
Cn-0D REFMSW Mode switch speed refer- | r/min 0 10000 0
ence
Cn-OE ACCMSW | Mode switch acceleration | 10 /mun/s | 0 3000 0
Cn-OF ERPMSW Mode switch error pulse | reference |0 10000 0
unit
Reference re- Cn-0A PGRAT PG dividing ratio PR 16 32768 *]
lated constants 'y 5 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 o - 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
. o] ks
Torque Related | Cn-08 TLMTF Forward rotation torque | % 0 800 800
Constants limt
Cn-09 TLMTR Reverse rotation torque | % 0 800 800
Imit
Cn-18 CLMIF Forward external current | % 0 800 100
limit
Cn-19 CLMIR Reverse external current | % 0 800 100
limit
Cn-06 EMGTRQ Emergency stop torque | % 0 800 800
Cn-13 TCRFGN Torque reference gain 0.1v/ 10 100 30
100%
Cn-14 TCRLMT Speed limt for torque r/min 0 10000 10000
control
’ Sequence Re- | Cn-2D OUTSEL Output signal selection | *1 110 666 210
lated Constants 'Cn.0B | TGONLV | Zero-speed level r/mm 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
output range
Cn-1B COINLV Positioning completion | reference | 0 250 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 iming of brake 10 ms 10 100 50
reference during motor
operation
Other Constants { Cn-10 JOGSPD Jog speed r/min 0 10000 500
Cn-1F - Not used - 0 90 0
’ Cn20 |- 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

* - 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
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List of Parameters (Memory Switch Setting) (1)
Param- | Bit Setting Factory
eter No. | No. - Setting
Input signal Cn-01 0 0 1 0
enable/disable Uses servo ON mput (/S-ON). Does not use servo ON 1nput (/S-ON).
Servo 1s always ON
1 0 1 0
Uses SEN signal mput (SEN) when ab- | Does not use SEN signal input (SEN)
soluie encoder 1s used. when absolute encoder 1s used. SERVO-
PACK automatically treats signal voltage
as gh level.
2 0 1 0
Uses forward rotation prohibited input | Does not use forward rotation prohibited
(P-OT). mnput (P-OT). Forward rotation 1s always
possible.
3 0 1 0
Uses reverse rotation prohibited input Does not use reverse rotation prohbited
(N-OT). input (N-OT). Reverse rotation 1s always
possible.
Reserved 4 Reserved . Setting = 0 (do not change the setting) 0
Operation per- 5 0 1 0
formed at recov- -~
ery from power Resets servo alarm status at power recov- | Remains in servo alarm status at power
loss ery from 1ts momentary power loss. recovery from momentary power loss
Sequence selec- 6 0 N - - 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 dynamuc brake (DB)but does not re-
DB. lease DB.
8 0 1 0
Stops the motor according to bit 6 seting | Decelerates the motor to a stop by apply-
when overtravel 1s detected (P-OT, ing_the torque specified in Cn-06 when
N-OT). overtravel 1s detected (P-OT, N-OT).
9 0 1 0
. When overtravel 1s detected (P-OT, When overtravel 1s 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 1n 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 error pulse at Servo OFF
Mode switch B 0 1 0
selection Uses mode switch function. Follows Does not use mode switch function.
Cn-01 bits D, C ;
D:-C |0-0 0-1 1:0 1-1 0-0
Uses internal Uses speed refer- | Uses acceleration | Uses error pulse as

torque reference as | ence as a condition

a condition

(Level setting .
Cn-0C)

(Level setung .
Cn-0D)

as a condition a condition

(Level setting
Cn-0E)

(Level setting :
Cn-0E)
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Parame- | Bit Setting
ter No. | No. ;
Encoderffglggf 7] Cn-01 %E”; O s 3, St o e N R P S &
“9‘3&: DR R H| Uses ificremental encoder.  ~ caw ot ] iUses absoluwe encoder R Pt
Reserved F Reserved : Settmgﬂ(do not change the settmﬁL

* . Parameters must be set and checked before turning the motor power ON
Note For the Cn-01 memory switch, always turn the power OFF, then ON after changmg the setting This makes the new setting

vahd
List of Parameters (Memory Switch Setting) (2)
Pa- | Bit No. Setting Facto-
rame- ry Set-
ter ting
No.

Rotationdirection | Cn-02 |0 0 1 0

selection Defines counterclockwise (CCW) rota- | Defines clockwise (CW) rotation as for-
tion as forward rotation. ward rotation (reverse rotation mode).

Home position 1 0 1 0

CITor processing Detects home position error (when abso- | Does not detect home position error.

selection lute encoder 1s used).

Analog speed 2 0 1 0

limit functson Does not use analog speed limit function | Uses analog speed limit function

Reference pulse 5:4-3 |0-0-0 0-0-1 0-1-0 0-1-1 1-0-0 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 Outputs position error to VTG-M

Analog current . 8 0 1 0

limut function Does not use analog current imit func- | Uses analog current limut 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 nsing
counter clear signal 1s 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 prnmary 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

monstor Displays position error 1n x1 reference | Displays posttion error 1n x100 reference
units while in monitor mode umits 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)
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List of Parameters

Note For the Cn-02 memory switch, always turn the power OFF, then ON after changing the setting This makes the new ;ettmg
vahld 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 Position control (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 tran 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
- 1 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 /IS-RDY
3 /ICLT
4 /BK
5 OL warning .
6 OL alarm
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® Factory settings

Group SERVOPACK Applicable motor Cn-2A
5. models type

2BA SGDB-2BAD SGMB-2BAJA 21
SGMB-2BAIB 215

3ZA SGDB-3ZAD SGMB-3ZAJA 213
SGMB-3ZA0B 214

3GA SGDB-3GAD SGMB-3GAJA 216
SGMB-3GAB 217

2BD SGDB-2BDD SGMB-2BACID 218
SGMB-2BACJE 219

32D SGDB-3ZDD SGMB-3ZAOD 220
SGMB-3ZACIE 226

3GD SGDB-3GDD SGMB-3GAD 227
SGMB-3GACJE 228

4ED SGDB-4EDD SGMB-4EACID 229
, SGMB-4EACIE 230

S5ED SGDB-5EDD SGMB-5EAID 231
SGMB-5EACIE 232







v Lst 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.

T T
I AN
I —

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

K



List of Alarm Displays

L~ e IR
Alarm Display
Alarm Alarm Output Alarm Name Meaning Remarks
Display
on Digital Alarm Code Output ‘O“l-.llt\f
Operator | ALO1 | ALO2 | ALO3 put
A.00 OFF OFF OFF OFF Absolute data er- | Absolute data fails to be received, | For absolute encoder
ror or received absolute data 1s abnor- | only
mal.
A.02 OFF OFF OFF OFF Parameter break- | Checksum results of parameters are
) down abnormal.
A.04 OFF OFF OFF OFF Parameter setting | The parameter setting 1s outside the
error allowable setting range
A.10 ON OFF OFF OFF Overcurrent An overcurrent flowed through the
- power transistor.
A30 ON ON OFF OFF Detection of re- | Regenerative circuit 1s faulty
generative error
A3l ON ON OFF OFF Posttion error Position error pulse has exceeded
pulse overflow | the value set in parameter Cn-1E
(overflow).
A40 OFF OFF ON OFF Main circunt volt- | Man circuit voltage 1s abnormal
i age error detec-
tion _
A.S1 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
ATl 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.
A72 ON ON ON OFF Overloaded (low | The motor was running continuous-
load) ly under a torque largely exceeding
ratings
A.80 OFF OFF OFF OFF Encoder error The number of pulses per encoder
revolution 1s abnormal.
A8l OFF OFF OFF OFF Absolute 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.
A.82 OFF OFF OFF OFF Absolute encoder | The checksum results of absolute | For 12 bit absolute
checksum error | encoder memory 1s abnormal. encoder only
A.83 OFF OFF OFF OFF Absolute encoder | Battery voltage for the absolute en- | For 12 bit absolute
battery error coder 1s abnormal encoder only
A.84 OFF OFF OFF OFF Absolute encoder | Recerved absolute data 1s abnormal. { For 12 bit absolute
data error encoder only
A 85 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.
SN
m € 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 tming, and then checks whether the stored value matches the recalculated value This function
1s a simple method of checking whether a set of data 1s correct




\ R
. Alarm Dis- Alarm Output Alarm Name Meaning Remarks
play on
Digital Op- Alarm Code Output ,3'(.2? .
erator ALO1 | ALO2 | ALO3 ‘;ﬁt
AAl ON ON ON OFF Heat sink over- | Heat sink of SERVOPACK was
heated overheated
Abl OFF OFF OFF OFF Reference mput | 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 1n encoder phase A or B 1s
phase-A, -B dis- | disconnected
connection
AC4 ON OFF ON OFF Encoder phase-C | Wiring 1n encoder phases C 1s dis-
disconnection connected.
AFIl OFF ON OFF OFF Power lines open | One phase 15 not connected 1n 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 Maun circuit con- | Main circuit contactor 1s defective.
tactor error
CPF00 Undefined Digital operator | Digital operator fails to commum- | These alarms are not
transmission er- | cate with SERVOPACK even five | stored 1n alarm trace-
. ror 1 seconds after power 1s turned ON. | back memory.
CPF01 Undefined Digital operator | Transmasston error has occurred
transmission er- | five consecutive times.
ror 2
A99 OFF I OFF I OFF l ON Not an error Normal operation status

OFF: Output transistor is OFF

ON: Output transistor is ON
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INDEX
. INDEX

N Um ber precautions, 4 - 22

12-bit absolute encoders, 3 - 90 B

1CN connector
dimensional drawings, § - 37 ball screw, 1 -6, 3-29
specifications, 5 - 37

ball screw pitch, 3 - 28
24V I/0 Power Supply, 3 - 26

battery, 3 - 92
absolute encoder, 5 - 48
A battery (+)/(-), 3 - 24
minimum voltage, 6 - 4
replacement, absolute encoder, 6 - 4

absolute data
contents, 3 - 94 belt, 3 - 29
exchange sequence, 3 - 94 bias setting, 5 - 20

transmitting sequence, 3 - 95
bit data, 4 - 6

bits, turning ON and OFF, 4 - 12
brake 1nterlock output, 2 - 34

absolute data error, 6 - 5
absolute encoder, setup, 3 - 92

bsolute der back- ,6-14
absolute encoder back-up error brake power supply, 2 - 15

absolute encoder battery error, 6 - 16 dimensional drawings, 5 - 49
absolute encoder data error, 6 - 17 itemal circuit, 5 - 49
spectifications, 5 - 49
absolute encoder error, 3-71, 6-13
absolute encoder overspeed, 6 - 18
absolute encoder sum-check error, 6 - 15 C
“absolute value detection system, 3 - 89 cables, 2- 16, 3-82
AC servos, 1 - 1 encoders )
nsion -
alarm code output, 3 - 69, 3-71 dimensional drawings, 5 - 43
o specifications, 5 - 43
alarm display, 3 - 71, 3-97 for connecting PC and Servopack, 5 - 66
’ bstE-2 for PG, 2 - 16
troubleshooting, 6 - 5 specifications, 5 - 35
alarm history, 4 - 33 tension, 3 - 82
alarm output signals, winng, 3 - 69 choke °°fl' 3-23
alarm traceback data, clearing, 4 - 33 circuit time constant, 5 - 20
alarm traceback mode, 4 - 17 clamped status, 3 - 40, 3 - 51

alarms, servo, reset, 4 -4 class 3 ground, 3 - 82

alignment, 2 - 8 coasting, 3 - 50

radal load, 2 - 10 comparators, 1 -9
thrust load, 2 - 10
connections
analog monitor, 3 - 42 contact input signal termrnals, 3 - 26

angular acceleration, rating, 5 - 11 contact output signal terminals, 3 - 27

connector kit, 2 - 17

anticorrosive pant, 2 - 7 ‘
‘ autotuning, 3 - 60, 4- 25 connector termnal block converston umt, 5 - 39
adjustment of position-control Servopacks, A - 8 connectors
adjustment of speed-control Servopacks, A - 4 . ICN, testrun,2-29
Dagital Operators, 4 - 22 2CN, reverse rotation mode, 3 - 6
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INDEX

absolute encoder, 3 - 101
Digital Operator, 3 - 102
incremental encoder, 3 - 100
terminal layouts, 3 - 99
Servopack, 3 - 99

constant setting, 3 - 4

contact 1/0, 3 - 26

contact mput signals, 3 - 26

contact output signals, 3 - 27

control block diagram, 3 - 32

control mode, 5 - 19

control panel, conditions, 2 - 13

control power input terminals, 2 - 17, 2-20
control signal, 5 - 20

controlled systems
components, 1 - 6
meanmng, 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 capacttor, 3 - 23

denomunator, electronic gear ratio, 3 - 30

detectors
encoders, 1 - 8
meaning, 1 - §

main circuit, 2 - 22

Digital Operator transmussion error, 3 - 71
Dagital Operator transmussion error 1, 6 - 26
Digital Operator transmussion 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, nose filter, 5 - 51

dimensional drawings, 5 - 25
1CN connector, 5 - 37
brake power supply, 5 - 49
cables, encoders, 5 - 43
Dagital Operators, 5 - 33
Encoder Signal Converter Umit, 5 - 64
regenerative resistor umt, 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

dnve systems, 1 - 6

dynamic brake, 3 - 50
stop mode, 3 - 8

Dynamic Brake Unit, 5 - 57

electronic gear function, 3 - 28
setting, 3 - 28

electronic gear ratio, 3 - 28
for different load mechanmisms, 3 - 31
load travel distance per revolution of load shaft m 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 Output Phase-A, 3 - 23

Encoder Output Phase-B, 3 - 23

Encoder Qutput Phase-C, 3 - 23

Encoder Output 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 Umt
dimensional drawings, 5 - 64
specifications, 5 - 64

encoders
absolute, 1-8, 3-89
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INDEX

battery, 5 - 48 H

battery replacement, 6 - 4

home position error detection, 3 - 97 heatsink overheat, 3 - 71
cables N high level, 3 - 21

dimensional drawings, 5 - 43
specifications, 5 - 43
incremental, 1 - 8

high-speed switching elements, 3 - 83
holding brake, 3 - 52

power voltage adjustment, 3 - 48 home position error detection, 3 - 98
specification, 3 - 25 host controllers, 1-5, 1-10, 2-15, 2-23
error counter, 3 - 40 hot start, 5 - 22

1 ,3-21
clearing humidity, ambient/storage, 5 - 19

error pulse monitor level, 3 - 42

external torque hmut, 3 - 11 I
external torque limit input, 3 - 12
forward, 3 - 12 1/0 signal terminals
reverse, 3 - 12 connections, 2 - 23
' Iist,C-2
I/O signals, 3-4, 5-21
F 1mpact resistance, 5 - 17
) INHIBIT function
feed-forward control, 3 - 62 See also reference pulse mhibit function
feed-forward compensation, § - 20 mitial incremental pulse, 3 - 94
feed-forward gain, 3 - 32 mput impedance, 5 - 20

feedback, 5 - 19 nput power supply, 5 - 19

feedback control, meaning, 1 -3

input pulse form, § - 20

mput pulse frequency, 5 - 20

flowchart, servomotor selection, 5 - 5 mput pulse multiply function, 3 - 20

forward overtravel, 3 - 6 input signal termimals
frequency charactenstics, 5 - 20 alarm reset, 3 - 72
battery, 3 - 24
frequency dividing ratio, 5 - 21 error counter clear input, 3 - 21

forward external torque limit input, 3 - 12
forward rotation prohibited, 3 - 6

I/O power supply, 3 - 26
proportional/integral control, 3 - 16

G reference pulse nput, 3 - 18

reference sign nput, 3 - 18

reverse external torque limit mnput, 3 - 12

fuse, 3 - 83

gain reverse rotation proh -
prohibited, 3 - 6
adjustment, 3 - 57, 3 - 60 SEN signal input, 3 - 24
AC Servopack, A - 2 . servo ON, 3 - 72
setung references, load mertia ratio, A - 12 signal ground for speed reference mnput, 3 - 13, 3 -35

signal ground for torque reference mput, 3 - 35
speed reference mnput, 3 - 13, 3-35
gears, 1-6 torque reference nput, 3 - 35
zero-clamp speed control, 3 - 51
mput signals, 2 - 36, 5-20
mspection, 6-2, 6-3
ground-fault mterrupter, 2 - 3 Servomotors, 6 - 2
Servopacks, 6 - 3

gear ratio, 3 - 29

ground terminal, 2- 17, 2-20

ground wire, 3 - 82

grounding, 2 - 3
winng, 3 - 84 nstallation, 2 - §
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Servomotors, 2 - 7
alignment, 2 - 8

Servopacks, 2 - 12

side by side, 2 - 13

mstantaneous maximum current, 5 - 11
1nstantaneous maximum speed, 5 - 11
instantaneous peak torque, 5 - 11

internal torque limit, 3 -9

J

Jog speed, 3 - 45

L

limit swatch, 3 -6
overtravel limit function, 3 - 6

lne dniver output, 3 - 41
Iithium battery, 3-92, 6-4
load configuration, 3 - 29

load mertia, 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 ngidity, 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 charactenstics, 5 - 16
mechanical tolerance, 5 - 16

memory switches
See also parameters

mode selection, Digital Operators, 4 - 5

mode §w1tch, 3-63
detection points
error pulse, 3 - 66
motor acceleration, 3 - 66
speed reference, 3 - 65
torque reference, 3 - 64

molded-case circuit breaker
See also MCCB

moment of mertia, 5 - 11
monitor mode, 4 - 14
monitor number, 4 - 14

motor
checking, Dagital 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, 1 - 6

multiconductor shielded twisted-pair cable, 3 - 82

N-OT input signal, 3 - 7
no load, test run, 2 - 27
noise control, 2 - 3
filter,2- 15, 3-82
dimensional diagrams, 5 - 51
installation, 3 - 85
specifications, 5 - 51
winng, 3 - 83

numerator, electronic gear ratio, 3 - 30

O

offset, 3 -49, 3-58
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 terminals
alarm code output, 3 - 70
brake mterlock output, 3 - 53
encoder output, 3 - 23, 3-24
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frame ground, 3 - 24 forward external torque limit, 3 - 11
‘ output signal ground common, 3 - 27 forward external torque hmut mnput, 3 - 12
overload alarm, 3 - 79 forward rotation torque limut, 3 - 9
overload warning, 3 - 79 Jog speed, 3 - 45
positioning complete 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 at 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, 3-81

overcurrent,3-71, 6-7 overflow, 3 - 61

overhanging load PI/P changeover, 3 - 62
3 precautions, 2 - 3 position loop gan, 3 - 61
Servomotors, 5 - 24 positiomng complete range, 3-74, 3-75, 3-77
P-OT mput signal, 3 - 7
ov::‘lc:::i 3.79 reference pulse form selection, 3 - 18

reference pulse mhibit function, 3 - 40
reference pulse input filter selection function, 3 - 41
reverse external torque hmat, 3 - 11

characteristics, Servopacks, 5 - 22
warning, 3 - 79

overload detection level, 5 - 22 reverse external torque limit input, 3 - 12
overload protective function, 5 - 22 reverse rotation mode, 3 - 5
reverse rotation torque limat, 3 - 9
. overrun,3-71, 6-20 rotation direction selection, 3 - §
overshoot, 3 - 37, 3-63 SEN 1nput signal, 3 - 90
servo ON mnput 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 gan, 3 - 60
speed loop integration time constant, 3 - 60
speed reference gam, 3 - 16, 3-37
stopping motor at servo OFF, 3-8, 3 -50
’ P stopping the motor at overtravel, 3 - 7
tme 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

P-OT input signal, 3 - 7 torque limut output, 3 - 10
parameter setting error, 6 - 7 torque reference filter selection, 3 - 59
torque reference filter time constant, 3 - 58
torque reference gan, 3 - 37, 3-38, 3-39

overtravel limit function, 3 - 6
limat swatch, 3 - 6

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 output during motor operation, 3 - 55 zero-clamp level, 3 - 52

control mode selection, 3- 12, 3-15

dividing ratio setting, 3 - 25, 3-96 parameters breakdown, 6 - 6

dividing ratio settings, 3 - 23 penipheral devices
electronic gear ratio, 3 - 30 specifications, S - 35
emergency stop torque, 3 - 8 winng, 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 photocoupler output, 3 - 73

feed-forward gan, 3 - 62 PI control, 3 - 62, 3-63
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position control, 1 - 13, 3-23 R

position control loop, 1 - 12, 3-58
radial load, 2 - 10

ratings ’ ]
position feedback, 1 - 12 - 200-VAC SGM Servomotors, 5 - 11
SGDM Servopacks, 5-19 -

reference input read error, 3-71, 6-19

position error pulse overflow, 3 - 71

position loop, 3 - 51

position output, 5 - 21 . .
) reference offset, 4 - 28
posttion references, 1-12, 1-13 automatic adjustment, 3 - 49, 3-58, 4-28
mputs, 3-17 . 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 nput

allowable voltage level, 3 - 21

positioning complete signal, 3 - 73 timing, 3 - 21
posttioning time, 3 - 37 reference pulse hibit function, 3 - 40

mimmizing, 3 - 60
reference pulse mnput 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, 3-81 regenerative error, 3 - 71
power loss alarm, 3 - 71 regenerative resistor umt, 3 - 88, 5-53

dimenstonal drawings, 5 - 53

power loss error, 6 - 25 specifications, 5 - 53

power ON sequence, 2 - 17 regenerative unit
power rate, rating, 5 - 11 connection, 3 - 88
models, 3 - 88

power rating, 1 -7

Power Ready, 4-7, 4-8, 4-9

residual voltage, precautions, 2 - 2
reverse overtravel, 3 - 6

power supply voltage, 2 - 2 reverse rotation mode, 3 - 5
precautions, 2 - 2 2CN connector, 3 - 6
parameter, 3 - 5

trol, 3 - 32
pressure control, 3 nsing edge, 3 - 22

pnimary lag charactenstics, 3 - 57 rotation, 3 - 7

prnimary lag filter, 3 - 32 forward, prohibiting, 3 -7
PROGIC-S. 1 - 10 reverse, prohibiting, 3 - 7

’ running output signal, 3 - 77
programmable controller, 3 - 14

proportional control, 1-9, 3 -62 F S
proportional/integral control, 1 -9, 3-62 )

signal, 3 - 16 ) SEN signal, 3 - 90
protection, 5 - 21 se:quence mput, 5 - 21

protective sequence, 3 - 69 sequence output, 5 - 21

pulley, 3 - 29 servo, 1 -2

pulse density, 3 - 22 servo amphfiers, 1-9

meaning, 1-5
pulse dividing ratio, 3 - 25 servo dnve, meaning, 1 -4
pulse generator, 1 - 8 servo locked status, 3 - 40, 3-51
pulse tramn, 1 - 13 " servo mechamsms
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illustration, 1 - 5 shaft opening, 2 - 8
. meaning, 1 -2 ‘ shock, resistance, § - 19
servo OFF, 3-8

shorting, signal Iines, 2 - 30

servo ON mnput signal, 3 - 72 Ch side by side, 1nstallation method, 2 - 13
servomotor, selection flowchart, 5 - § smoothing capacitor, 3 - 23
Servomotors, 6 - 2 smoothing function, 3 - 57
200-VAC SGM ratings, 5 - 11 position reference acceleration/deceleration time constant, 3 -
200-VAC SGM specifications, 5 - 11 57
,2\0((:)-\1,“7: SGM torque-motor speed charactenistics, 5 - 13 soft start function, 3 - 56
’ induction, 1 -7 software, version check, 4 - 35
synchronous, 1 - 7 specifications
components, 1 - 7 1CN connector, 5 - 37
DC,1-7 200-VAC SGM Servomotors, § - 11
dimensional drawings, 5 - 25-5 - 59 brake power supply, 5 - 49
inspection, 6 - 2 cables, 5 - 35
3 installation, 2 - 7 encoders, 5 - 43
maintenance, 6 - 2 home position pulse, 3 - 96
meaning, 1-4, 1-5 incremental pulse, 3 - 96
overhanging load, 5 - 24 noise filter, 5 - 51
selection, 5 - 3 peripheral devices, 5 - 35
machine data table, 5 - 7 regenerative resistor umt, 5 - 53
setting the type, 3 - 47 senal data, 3 - 95
test run, 2 - 29 Servopack/Servomotor combination, 5 - 18
SGDM Servopacks, 5 - 19
Servopacks, 6 - 3
’ AC, gam adjustment, A - 2 speed, rating, 5 - 11
dimensional drawings, 5 - 30 speed bias, 3 - 63

inspection, 6 - 3

mnstallation, 2 - 12 speed cotncidence output signal, 3 - 75
t]

instrument connection examples, 6 - 30 speed control, 1 - 12, 3-15
internal connection diagram, 6 - 30 position/torque control, 3 - 15
maintenance, 6 - 3 zero-clamp, 3 - 15
meaning, 1 - 4 speed control loop, 1 - 12
overload charactenstics, 5 - 22 P
A position control speed control mode, 3 - 64
, / autotuning, A - 8 speed control range, 5 - 20
/ manual ad_]ustment, A-9 speed lOOp, 3-32
ratings, 5 - 19
selection, 5 - 9 speed reference offset, manual adjustment mode, 4 - 30
according to the motor, 5 - 10 speed references, 1 - 12, 3-13
specifications, 5 - 19 gain, 3- 16
speed-control inputs, 3 - 13
autotuning, A-4 speed regulation, 5 - 20
manual adjustment, A - 5
test run, 2 - 31 standard setting, 3 - 5
starting time, 5 - 23
servos
alarm output, 3 - 69 status display mode, 4 - 6

alarm reset, 4 - 4

. stop mode, setting, 3 - 49
control systems, meaning, 1 - 4

gain adjustment, 3 - 57, 3-60 stop torque, 3 - 8

meaning, 1 - 4 stopping time, 5 - 23
setting mode, 4 - 5 storage temperature, servomotor, 2 - 7
setting time, 3 - 63 structure, 5 - 19
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surge suppressor, 5 - 52

T

temperature, ambient/storage, 5 - 19
tension control, 3 - 32
termination resistor, 3 - 23

testrun, 2 - 27, 2-33
minimum parameters, 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 relays, 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
mput 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
torque hmt value, 3 - 11

torque-motor speed charactenstics, 5 - 13
trapezoidal screw thread, 1 - 6

troubleshooting

alarm display, 6 - 5
without alarm display, 6 - 28

motor, 3 - 72

twisted-patr cables, 3 - 82

U - -

undershoot, 3 - 37, 3-63

vanable 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

winng,2-14, 2-17, 3-6, 3-82

W

grounding, 3 - 84

matn circutt, 2 - 17

more than one servo drive, 3 - 87
noise control, 3 - 83

penpheral devices, 2 - 14
precautions, 2 -2, 3-82
shorting, 2CN connector, 3 - 6

y 4

zero-clamp, 3 - 15, 3-51

— Indéx-8 —

conditions, 3 - 52

\
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