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

General Precautions

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

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

product.

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

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

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




NOTES FOR SAFE OPERATION

iv

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

A WARNING

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

njury.

A CAUTION

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

injury and/or damage to the equipment.

In some instances, items described in A CAUTION | may also result in a serious accident. In either case,

follow these important items.



A WARNING

(WIRING)

- Grounding must be in accordance with the national code and consistent
with sound local practices.
Failure to observe this warning may lead to electric shock or fire.

(OPERATION)

- Never touch any rotating motor parts or machine movable part during
operation.
Failure to observe this warning may result in personal injury.

(INSPECTION AND MAINTENANCE)

- Be sure to turn OFF power before inspection or maintenance.
Otherwise, electric shock may result.

+ Never open the terminal cover while power is ON, and neverturn ON pow-
er when the terminal cover is open.
Otherwise, electric shock may result.

- After turning OFF power, wait at least five minutes before servicing the
product.
Otherwise, residual electric charges may result in electric shock.

/A~ CAUTION

(RECEIVING)

- Use the specified combination of SERVOMOTOR and SERVOPACK.
Failure to observe this caution may lead to fire or failure.

(INSTALLATION)

- Never use the equipment where it may be exposed to splashes of water,
corrosive or flammable gases, or near flammable materials.
Failure to observe this caution may lead to electric shock or fire.

(WIRING)
. Do not connect three-phase power supply to output terminals @ @& and

W.

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

- Securely tighten screws on the power supply and motor output terminals.
Failure to observe this caution can result in a fire.

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

(OPERATION)

+ To avoid inadvertent accidents, run the SERVOMOTOR only in test run

(without load).
Failure to observe this caution may result in personal injury.

- Before starting operation with a load connected, set up user constants

suitable for the machine.
Starting operation without setting up user constants may lead to overrun failure.

- Before starting operation with a load connected, make sure emergency-

stop procedures are in place.
Failure to observe this caution may result in personal injury.

- During operation, do not touch the heat sink.

Failure to observe this caution may result in burns.

(INSPECTION AND MAINTENANCE)

- Do not disassemble the SERVOMOTOR.

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

- Never ichange wiring while power is ON.

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




Manual Contents

This manual provides Z-L Series users with information on the following:

e Checking the product on delivery and basic applications of the servo.
» Servo applications.
e Selecting an appropriate servo for your needs and placing an order.

e Inspection and maintenance.

Manual Structure

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

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

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

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

products.
Chapter Title Page Area
CHAPTER 1 Basic Usesof Z-L seriesProducts. ...................... 1T B
Describes steps to take when product is received, plus basic
wiring and application-meéthods!
CHAPTER 2 Applications of/=-L seriesProducts ...................... 27 oo B
Describes the effective usage of Z-L Series features according
to application.
CHAPTER 3 Usingthe Digital Operator ............................ ... 73 .ol B
Describes operating procedures for Z-L Series servos, turning
features ON and OFF, setting control constants, etc.
CHAPTER 4 Servo SelectionandDataSheets ........................ 101 ........ A, B
Describes selection methods for Z-L. Series servos and periph-
erals and provides servo specifications.
CHAPTER 5 Inspection, Maintenance, and Troubleshooting ........... 179 ........ C
Describes user maintenance and troubleshooting.
APPENDIXES
A Servo Adjustment ... ... 197 ..., B,C
B Listofl/OSignals ... 207 ........ A/B,C
C ListofUserConstants ..o, 211 ... .. B,C
IND E X L e e 215 ........ A B, C

vii



Basic Terms

Unless otherwise specified, the following definitions are used:

Servomotor;  X-L Series SGML Servomotor
Servopack:  An amplifier (Trademark of Yaskawa servo amplifier “SGDL Servopack”)
Servodrive: A SGML Servomotor and an amplifier (SGDL. Servopack)

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

Visual Aids

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

[r:?: Indicates references for additional information.

Technical terms placed in bold in the text are briefly explained in a “TERMS” sec-
tion at the bottom of the page. The following kinds of technical terms are explained:
Technical terms that need to be explained to users who are not very familiar with
servolsystems or electronic devices and technical terms specific to £ Series Ser-
vos that need 1o be explained in descriptions of functions.

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

JUSP-OP02A-1

‘S The text indicated by this icon explains the operating procedure using mount type
digital operator (Type: JUSP-OPQ3A).
®0

JUSP-OP03A
NOTE A I-L Series Servodrive alone cannot ensure the functionality and performance of the entire
machine control system. It must be combined with an appropriate machine and host control-

ler so that the entire control system works properly. Therefore, carefully read the instruction
manuals for the machine to be used before attempting to operate the servodrive.

©Yaskawa, 1998

Allrights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of Yas-
kawa. No patent liability is assumed with respect to the use of the information contained herein. Moreover, because Yaskawa
is constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, Yaskawa assumes no re-
sponsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information
contained in this publication.
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BASIC USES OF X-L SERIES
PRODUCTS

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

1 T Precautions o cvveeevenseonccccacoconsconoe 2
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BASIC USES OF X-L SERIES PRODUCTS

1.1.1 Notes on Use

1.1 Precautions

% This section provides notes on using Z-L Series products.

T AT NoOtes ONUSE o

1.1.1 Notes on Use

NOTE Always note the following to ensure safe use.

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

Both X-L Series Servomotor and Servopack have
100 V and 200 V types. Be sure to use the correct

Voltage o
type. label
Type NP
SGMLEAF12 >
A:200V
B:100V

Always use the SGML. ‘Servomotor and SGDL Servopack in pairs.

SERAVOPACKO
(-]

The, SGML Servomoter;cannot: run, without the
SGDL Servopack.

Do'not 'plug the’ SGML Servomotor directly into
the commercial power supply. (Direct connection
to the commercial power supply will damage the
Servomotor.)

Damage will result!

Do not change wiring when power is ON.

Always turn the power OFF before connecting or
disconnecting a connector.
(Except for Digital Operator (Types: JUSP-
OPO02A-1, JUSP-OP03A))

Extinguished

Always turn the
power OFF
before
connecting or

s & disconnecting a
connector.

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

Even after the power is turned OFF, residual volt-

Carefull
Residual
voltage remains
in capacitor

age still remains in the capacitor inside the Servo-
pack. If inspection is to be performed after the
power is turned OFF, always wait at least 5 min-

utes to avoid the risk of an electrical shock.

Wait at least 5
minutes



1.1 Precautions

Always foliow the specified installation method. Provide sufficient clearance

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

°
° °

il

temperature:
010 50°C

Ambient E
g

Perform noise reduction and grounding properly.

If the signal line is noisy, vibration or malfunction Casing
will result. ' Servopack
e Separate high-voltage cables from low-voltage cables. —Slflr%@'l'" Servomotor
® Use cables as short as possible. L | O
e Use at least class 3 grounding (ground resistance
100Q2 or below) for the Servomotor and Servopack. T
e Never use a line filter for the power supply in the = Class 3
o grounding
motor circuit.
Conduct a voltage resistance test under the following conditions.
e Voltage: 1,500 Vrms AC, one minute 7
@ Braking current: 18 mA m Conduct a
e Frequency: 50/60 Hz — dielectric
e Voltage iapplied point: Bétween R, T terminals and E 22%’;%‘2”‘5:;
frame ground (connect terminals R and T securely.) ﬂ on the left.
Use a fast-response type ground-fault interrupter.
For a ground-fault interrupter, always use a fast- Ground-fault interrupter

response-type or one designed for PWM invert-  5o0p GOOD  POOR
ers. Do 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 ro-
tating the motor from the load and applying regen-
erative braking. Regenerative braking by the Ser-
vopack can be applied only for a short period,
such as the motor deceleration time.

_ Servomotor

Regenerative braking
continuously applied

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

“Frequently turning the power ON and OFF causes Servopack
the internal circuit elements to deteriorate. Always .
start or stop the servomotor by using reference Power  ——de h ’j
pulses. supply jf'&

/TN

Starting and stopping by
turning power ON and OFF



BASIC USES OF 2-L SERIES PRODUCTS
1.2.1 Checking on Delivery

1.2 Installation

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

1.2.1  Checkingon Delivery ... ... i 4
1.2.2 Installingthe Servomotor . ...t e 5
1.2.3 Installingthe Servopack ... ..o 8

1.2.1 Checking on Delivery

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

Check ltems Remarks

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

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

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

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

Check for damage. Check the overall appearance, and check for damage
or scratches resulting from transportation.

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

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

Appearance Nameplate Type
SGML-01AF12
— Rated output é‘éﬁ&“&am
Rated current Servamator
~ Servomotor Rated Output
type Rated torque A3:0.04HP AS:0,07HP
! 01:0.13HP 02:0.27HP
% AC SERVO MOTOR ge:0.40HE 040.53HP
~ SGML-02AF12 o oty
Servo V200 Fr0. B37F2. 0= | azoov Baoov
bt/ 1995, 08wl
motor 3/;’: %g)ozz_.] -3 = Encoder specifications

F: 1024P/R incremental encoder

Design revision order -l

[ YASKAWA ELECTRIC CORPORATION  JAPAN

Serial number Manufacturing || g ¢ <o iications
date g; Eltraié}ht without key
. . : Flat key seat

Z-L Series .. Rated rotation 4 Straigh){ with key

SGML Servomotor | speed

Option

Blank: Standard (W/O brake)
B: With brake (90VDC)

C: With brake (24VDC)




1.2 Installation

Appearance Nameplate Type
Servopack type
— SGDL-01AP
nobeL  SGDL-ABAP . _I
- - eries
Servo- " 30BN 2.0 ANPS Ao Aeo TP
pack ¢/v_523116-6-1 01:0.13HP 02:0.27HP
Y YASKAWA MADE IN JAPAN 03:0.40HP 04:0.53HP
00 T 08:1.0tHP
Power Supply
Serial number Type e
_ i P: For position control
Z-L Series SGDL === Qutput power voltage
Servopack

Applicable power supply

1.2.2 Installing the Servomotor

Servomotor SGML type can be installed either horizontally or vertically. However, if the Ser-
vomotor is installed incorrectly or in an inappropriate location, the service life will be short-
ened or unexpected problems will.occur. To prevent this, always observe the installation
instructions-described below;

Before installation:

Anticorrosive paint is coated on the edge of the motor shaft. Clean off the anticorrosive
paintthoroughly usihg a’cloth moistened with thinner.

Anticorrosive paint is
coated here

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

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

Between —20°C and 60°C



BASIC USES OF X-L SERIES PRODUCTS

1.2.2 Installing the Servomotor cont.

installation sites:

The Servomotor SGML type is 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

- Ambient temperature of 0 1o 40°C

- Relative humidity of 20% to 80% (non-condensing)

- Inspection and cleaning can be performed easily

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

over the Servomotor.

Alignment:

Alignthe shaft of the Servomotor with that of the equipment to be controlled, then connect
the shafts/with couplings. Instali the Servomotor so that alignment accuracy falls within

the range shown below.

Measure this distance at four different positions in the circumference. The
difference between the maximum and minimum measurements must be

0.03 mm or less. (Turn together with couplings)

#—— couplings)

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

NOTE [f the shafts are not aligned properly, vibration will occur, resulting in damage to the bear-

ings.

Mechanical shock to the shaft end must be less than 98m/s? (10G) and must be

applied no more than twice.

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

Thrust load and radial load

1. Thrust load: Shaft-end load applied parallel to the cent-
erline of a shaft

2. Radial load: Shaft-end load applied perpendicular to
the centerline of a shaft

2.

Motor

§
| 1.

Shaft end




1.2 Installation

Motor Type AIIowaI;IreUI\;{(e;g)i]al Load Ai‘:;fg:&?&?t Reference Drawing
SGML-A3 68 (15) 54 (12)

SGML-A5 68 (15) 54 (12)

SGML-01 78 (17) 54 (12) Fr
SGML-02 245 (55) 74 (16) ’H‘s_ Ee
SGML-03 245 (55) 74 (16) T o
SGML-04 245 (585) 74 (16)

SGML-08 392 (88) 147 (33)

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



BASIC USES OF Z-L SERIES PRODUCTS

1.2.3 Installing the Servopack

1.2.3 Installing the Servopack

>-L Series SGDL Servopack is a book-shaped com-
pact servo controller.

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

page.

Storage:

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

temperature range:

Between ~20°C and 85°C

Installation sites:

Situation

Notes on Installation

When'installed ina/controlpanel

Design the control panel size, unit layout, and cooling
method so that the temperature around the periphery of
the Servopack does not exceed 50°C.

When installed near a heating
unit

Suppress radiation heat from the heating unit and a
temperature rise caused by convection so that the
temperature around the periphery of the Servopack does
not exceed 50°C.

When installed near a source of
vibration

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

When installed in a place
receiving corrosive gases

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

Avoid installation in a hot and humid place or where

Others excessive dust or iron powder is present in the air.
Orientation:
7
Ty
Install the Servopack perpendicular {o the wall as M;"
shown in the figure. H
9 [000000¢
%
The Servopack must be orientated as shown in UBUUUHUUUU ;
the figure because it is designed to be cooled by Pt
natural convection. T T 7
Ventilation

e Firmly secure the Servopack through three

mounting holes.




1.2 Installation

Installation method:

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

Fan Fan i

o
8 U T
‘_———>l —"_-]" “ 50 mm or more

30 mmormore 10 mm or more b

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

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

c) Wheninstalling Servopacks side by side, provide atleast 10 mm space between them
and atleast 50 mm space above and below them as shown in the figure above. Install
cooling fans aboye the Servopacks to prevent the temperature around each Servo-
pack from increasing excessively and also to maintain the temperature inside the
control'panelieventy:

d) Maintain the foliowing conditions inside the control panel:

o Ambient temperature for Servopack: 0 to 50°C
o Humidity: 90%RH or less

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

e Condensation and freezing: None

s Ambient temperature to ensure long-term reliability: 45°C or less
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1.2.4 Power Loss

10

1.2.4 Power Loss

Servopack Output Current Power Loss
SGDL- (Effective w
Value)
A
Supply Voltage A3AP (30W-0.04HP) 0.42 15
200V AGAP (50W-0.07HP) 06 18
01AP (100W-0.13HP) 0.87 20
02AP (200W-0.27HP) 2.0 35
04AP (400W-0.53HP) 2.6 45
08AP (750W-1.01HP) 4.4 60
Supply Voltage A3BP (30W-0.04HP) 0.63 17
100V ASBP (50W-0.07HP) 0.9 20
01BP (100W-0.13HP) 2.2 30
02BP-(200W-0.27HP) 2.7 47
03BP (300W-0.40HP) 3.7 70




1.3 Connection and Wiring

1.3 Connection and Wiring

This section describes how to connect Z-L. Series products to peripheral devices and

explains a typical example of wiring the main circuit. It also describes an example of
connecting to main host controllers.

1.3.1  Connecting to Peripheral Devices

.................................. 11
1.3.2  Main Circuit Wiring and Power ON Sequence

1.3.1 Connecting to Peripheral Devices

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

2) Betfore wiring, turn OFF the power switch and post a notice of “No Conduction”. Onily a
qualified electrical technician should perform the wiring.

1



BASIC USES OF X2-L SERIES PRODUCTS

2.3.1Connecting to Peripheral Devices cont.

Standard connection method for X-L Series AC Servo Drives:
/ Digital

\ Allows the user to set user constants or
operation references and display operation

status or alarm status. The following two

types are available in addition to personal

Used to protect power computers:

supply line. Shuts the
®0
Power supply: 2
Single-phase Y 0

circuit off when
200 0r 100V

(" Molded-case circuit breaker (MCCB)

overcurrent is detected.

Mount type (JUSP-OP03A)
This type can be mounted directly on
Kthe Servopack.

/Noise filter

Used to eliminate
external noise from
power supply line.

Types: LF-205A (for SGDL-A3AP, ASAP, 01AP, 02AP, '

A5BP, 01BP ]
LF-210 (for SGDL-04AP)and 02BP) >-L Series Ser vopack
LF-220 (for SGDL-03BP and 08AP) | A !
(o N
Magnetic contactor

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

Type: HI-15E5 (30'A)

/ Brake power supply \
Used for Servomotor with brake.

0VDC Specifications

9

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

Connector for PG

Regenerative unit

=y This wiring is ré i@d (on Servopack side)
Type: JUSP-RG08 == only for a Servomofdr
with brake

Exterior type regenerative

resistor Connector kits for pulse generator (PG) and for
Type: JUSP-RGO8C motor are not required if the foliowing parts are

\_ / ordered:

» Cable with terminal connectors

» Cable with connector and amplifier terminal

12



1.3 Connection and Wiring

operator

Personal computer

!

|5 H HHAY

|

@n['j /

BIO|
~0J

37()3. Exclusive-use cables between personal computer and Servopack
(for NEC PC or IBM PC) are available (2m, 6.6ft.).
Hand-held type Type: DE9405258 (for NEC PC, D-sub 25-pin)
(JUSP-OP02A-1) . DE9408564 (for NEC PC half-pitch connector, 14-pin)
1-meter(3.3ft,) cable included DE9408565 (for 1M PC, IBM compatible PC, D-sub 9-pin) )

/Cable for PG
Connector terminal block conversion unit \

CN1 connector kit (Type: JUSP-TA36P) e 01 @ Servomotor
(Type: DP9420007)

er]' gvtzrcr:?;:r?legtli?;kt oa Cable for incremental encoder {with connector on
ON host controller. both ends)
9.8ft: DP9320089-1 16.4ft: DP9320089-2
32.8ft: DP9320089-3 49.2ft: DP9320089-4
CN1 65.6ft: DP9320089-5
1-meter cable with CN1 connector and
one end without connector 0.5-meter(1.6f) A cable with a single connector (without connector
cable with two on Servopack side) and a cable without connectors
| :
(Type: DE9404859) CN1 connectors 4 are also available.
CN1

Connector kit for PG

e On Servomotor side On Servopack side Py
-
| = |
This connector kit is required for cables without con-
nectors. For moving parts, a cable for robot must be
ordered separately.

N J
/Cable for motor \

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

For a Servomotor with brake, this cable is also used to wire the
brake.

Without brake (connector and amplifier terminal included)
9.8ft: DP9320081-1 16.4ft: DP3320081-2
32.8ft: DP9320081-3 49.2ft: DP9320081-4
65.6ft; DP9320081-5

-
Connector for .’ Connector
With brake (connector and amplifier terminal included)
9.8ft: DP9320083-1 16.4ft: DP9320083-2
32.8ft: DP9320083-3 49.2ft: DP9320083-4

PG (on motor for motor
side) '
65.6ft: DP9320083-5

Y=L Series Servomotor A cable without connector and amplifier terminal is also available.
Connector kit for motor '
Connector for motor (on motor side) [@

This connector kit is required for cables without connector and

\amplifier terminal. /

13



BASIC USES OF >-L SERIES PRODUCTS
1.3.2 Main Circuit Wiring and Power ON Sequence

1.3.2 Main Circuit Wiring and Power ON Sequence

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

Single-phase 200 to 230 VAC * 1%,  50/60 Hz For 100 V Type .10
—15 7 Single-phase 100 to 115 VAC 7, s, = 50/60 Hz

Rl Tl SGDL-DDDﬂ
iMCCB )----)

®§< [
4::::) 'l ‘ [ ’
oja o[>

1FIL
1MC : i
1 -
1R ?R !
11
N 1 T T l
! N1
D@
oN b 34 @ +12 to 24V
a2 e
” ] ‘ ALM M
M (LR A | M 8
o—0 ;

1MCCB: Circuit' breaker |__-____J

1FIL: Noise filter

1MCs Contactor

1Ry: Relay

IPL; Patrol light

1SUP:~~ Surge suppressor
1D: Fiywheel diode

2) The foliowing table shows the name and description of each main circuit terminai:

Terminal

Symbol Name Description

®® |Maincircuit AC | gingle-phase 200 to 230 VAC * 10, , 50/60Hz"
input terminal =15

0@ ® Motor connection Connect U to the red motor terminal , V to the white motor

terminal terminal, and W to the blue motor terminal
o Ground terminal Connect to the motor ground terminal (green) for grounding
purposes.
Regenerative unit
GIQ) connection Connect to a regenerative unit when applicable.
terminal

+ 10

* For 100 V power supply: Single-phase 100 to 115 VAC Zi5'% , 50/60Hz

14




1.3 Connection and Wiring

3) Form a power ON sequence as follows:

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

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

Power supply

max2.0s

Servo alarm (ALM) output signal

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

e Avoid frequently turning the power ON and OFF. Since the Servopack has a capacitor in
the powaer supply, a high/charging current flows (for 0.2 second) when the power is turned
ON. Therefore, frequently turning the power ON and OFF causes the main power devices

(such-as capacitorsiand fuses) to deteriorate, resulting in unexpected problems.

e [fthe Servopackis turned ON immediately after being turned OFF, a power loss alarm may
arise. To preventthis; always waitforthe time shown in the following table before turning the
power ON again:

Single-\?:ca;se 200 Single-phase 100 VAC Power Holding Time
Servopack A3AP, ASAP A3BP 6 seconds
Type O01AP, 02AP, 04AP A5SBP, 018P, 02BP 10 seconds
SGDL-  [pgaP 03BP 15 seconds

15
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1.4.1 Test Run in Two Steps

16

1.4 Conducting a Test Run

1.4.1
1.4.2
1.4.3
14.4
1.4.5

TestRuninTwo Steps ...t
Step 1: Conducting a Test Run for Motor without Load

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

Supplementary Informationon TestRun ............
Minimum User Constants Required and Input Signals

1.4.1 Test Run in Two Steps

NOTE

Conduct the test run when wiring is complete.

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

16
18
22
24
25

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

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

The testrun is divided here into steps 1 and 2.

Complete the test run in step 1 first, then proceed to step 2. The purposes of each step are
described on the next page.



1.4 Conducting a Test Run

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

Conduct a test run with the motor shaft disconnected

Operatethe mo- ¢ e machine.

tor with a Digital
”Operator. Purpose: e To check power supply circuit wiring

» To check motor wiring ‘
s To check /O signal (CN1) wiring

QOutline: e Turn the power ON.

o Operate the motor with a digital op-
erator.

3 o Check I/O signals (CN1).
\ Do not connect to a machine. e Conduct a test run using 1/O signals. /

/ Step 2: Conducting a test run with the motor and \
machineconnected ......... .. il Adjust Servopack according to machine
characteristics.

Connect to the machine and conduct a test run.

Purpose: e To performautotuning to adjust the mo-
tor according to machine characteris-
tics

4—Pp « To match the speed and direction of
e rotation with the machine specifications

SGM e To check the final control mode

SGDY

Outline: ¢ Perform autotuning.
o Adjust user constant settings.
\ * Record user constant settings. /

End of test run

For customers who use a servomotor with a brake, refer to Section 1.4.4 Supplementary
Information on Test Run before starting a test run.

The following pages describe the test run procedure in detail.

17
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1.4.2 Step 1: Conducting a Test Run for Motor without Load

18

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

Check that the motor is wired correctly.

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

Conduct a test run for the motor without load according to the procedure described below.
For customers who use a servomotor with brake, refer to Section 1.4.4 Supplemental In-
formation on Test Run before starting a test run.

Operate the motor with
a Digital Operator.

Check wiring.

Do not connect to the machine.

{1 ) Secure the servomotor, Secure servomotor to mounting holes.
Secure the servomotor to mounting holes to

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

’ anything to the
natively, install the servomotor on the machine motor shaft
/ ; (no-load
and 'disconnect colplings ‘and belts. status).
(2) Disconnect connector CN1, then check the ‘
motor wiring in the power supply circuit. X Disconnect
I/O signals (CN1) are not to be used so leave connector
connector CN1 disconnected. !iﬁ CN1
(3) Short the alarm signal circuit. Power supply )
Because connector CN1 is disconnected, the [V s12t024v_|[, Force this relay ON.
alarm signal prevents the power supply circuit ,R;’ o
from being turned ON. Therefore, temporarily e I RO
short the alarm signal circuit. ALM‘SG‘* CNi-35
Short this )
circuit. CN1 disconnected



1.4 Conducting a Test Run

{4) Turn the power ON. Normal display
Turn the Servopack power ON. If the Servo- Gl Plolk) Gl lnlo =)
pack is turned ON normally, the LED on the
Digital Operator lights up as shown in the fig-

Alternately displayed

Example of alarm display

ure.

; ; . =1 =c Refer to Section
Power is not supphed to the servomotor be ( 1l 3 5.2 Troubleshoot-
cause the servo is OFF. ing.

If an alarm display appears on the LED as
shown in the figure above, the power supply
circuit, motor wiring or encoder wiring is incor-
rect. Inthis case, turnthe power OFF, thencor-
rect the problem.

(5) Operate using the Digital Operator Operation by Digital Operator
Operate the motor with the Digital Operator. —
Check that the motor runs normally. OSG ® O

If an alarm occurs, the power supply

Refer to 3.2.2 Operating Using the Digital Op- circuit, motor wiring, or encoder
wiring is incorrect.

erator.
(6) Connect signallines. After turning the power OFF, re-
move the short circuit.
Connect connector CN1 as follows: 1Ry
Y\ of AN
~
= AMSG o
(1) Turn the power, OFF.
(2) Retrun the alarm signal circuit shorted in
the above step (3) to its original state. Connect
connector
CN1.

(3) Connect connector CN1.

{4) Turn the power ON again.

i i Example of
(7) Check input signals. P internal status bit display

Un-05 {Un-05, Un-086)
Check the input signal wiring in monitor mode.
tion in Monitor Mode. -

For the checking method, referto 3.1.6 Opera- [ .

=gl ==t = —J
/ ( i

S-ON  P-CON P-OT N-OT
(CN1-14) (CN1-17) (CN1-16) (CN1-17)

The memory switch can be
used to eliminate the need
for external short-circuits in
wiring (see page 52).

19



BASIC USES OF X-L SERIES PRODUCTS
1.4.2 Step 1: Conducting a Test Run for Motor without Load cont.

e Checking method

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

Input Signal ON/OFF Monitor Bit Display
High ievel or open OFF Extinguished
0V level ON Lit

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

P-OT | CN1-16 | Motor can rotate in forward direction when this input signal is at 0 V.
N-OT | CN1-17 | Motor can reverse when this input signal is at 0 V.

S-ON | CN1-14 | Servo is turned ON when this input signal is at 0 V. However, leave
the servo in OFF status.

(8) Turn'servo (motor) ON. Servopack  servomotor

Turn the servo ON as follows: i_o'—o____ (CN1-14) < )
ov

(1), Check that no-reference has beeniinput.

Turn the servo ON

PULS (CN1-1) and SIGN (CN1-3) are fixed.

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

Set S-ON (CN1-14) to 0 V. If normal, the motor [ I il [ |"'J
is turned ON and the Digital Operator displays
the data as shown in the figure. If an alarm dis-
play appears, take appropriate action as de-
scribed in Section 5.2 Troubleshooting.

(9) Operate by reference input.
The operating procedures are as follows:

(1) Set user constant Cn-02 so that the reference pulse form matches the host con-
troller output form. (See page 78 for details on how to set user constants.)

Selecting reference pulse form (See page 34)

Bit 3
Cn-02 Bit 4
Bit 5

20



1.4 Conducting a Test Run

(2) Input a slow speed pulses from the host Host Servopack
controller and execute low-speed operatiol C;”ft”’”e’ s Servomotor
eter-
ence *PULS {CN1=1)
. i . . pu(se SIGN (CN1-2)
(3) Check the following items in monitor JuL " (CN1-3)
SIGN (CN1—4)

mode (see page 83):

(1) Has a reference pulse been input?

(2) Is the motor speed as set?

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

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

Un-00 | Actual motor speed

Un-07 | Reference pulse speed display

Un-08 | Position error

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

Cn-24,Cn-25 | Electronic gear ratio (see page 41)
Cn-02 bit 0 Reverse rotation mode (see page 30)

If an alarm occurs or the motor fails to rotate during the above operation, connec-
tor CN1 wiring'is incorrect orthe user constant settings do not match the host con-
troller specifications.

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

Refer to Appendix C List of User Constants.

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 neces-
sary adjustments in step 1 (before installing the motor on the machine).

21
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1.4.3 Step 2: Conducting a Test Run with the Motor Connected to the Machine

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

NOTE

22

the Machine

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

Conduct a test run according to the procedure described below.

Purposes: 1) Autotuning
2) Speed adjustment
D B

SGDL

Servomotor
Servopack

|

Connect to the machine.

Before proceeding to step 2, repeat step 1 (conducting a test run for the motor without load)
until you are fully satisfied that the test has been completed successfully. Operation faults that
arise after the motoriis connected to the machine not only damage the machine but may also
cause an accident resulting in injury or death. Therefore, all items including user constants
setting and wiring should be tested as conclusively as possible before step 1 is complete.

(1) Check that power is OFF. Pow?r Servopack
Turn the Servopack power OFF. Supply
R
T
Power OFF
(2) Connect the servomotor to the machine. Install servomotor on machine.

Refer to 1.2.2 Installing the Servomotor.  Servomotor \ * /

1 7

/IN

(3) Perform autotuning.
Tune the Servopack according to the mack Autoruming:

characteristics. Refer to 3.2.3 Autofuning. Automatically measures
machine characteristics and
performs optimum tuning

—{sem[HI— F—=

Servopack Servomotor

SGDL

—




1.4 Conducting a Test Run

(4) Operate by reference input.
As in step 1 (conducting a test run for motor
without load), perform (9) Operate by refer-
ence input on page 20. Perform tuning
associated with the host controller.

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

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

Host
controller

\

Servopack

Reference

In

Servopack

[

=

User constants

Record the settings

Servomotor

Normally, the machine may cause much friction because of an insufficient running-in pe-
riod. Aftera testrun is complete, perform adequate running-in.

23
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1.4.4 Supplementary Information on Test Run

1.4.4 Supplementary Information on Test Run

When using a servomotor with a brake, always refer to the information described below be-
fore starting a test run:

1) When using a servomotor with brake

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

Servopack uses the brake interlock output (BK) signal to control holding brake operation
for a servomotor with brake.

e Vertical axis e Axis to which external force is applied
Servomotor
Holding brake External force
EI:> Servomotor
Prevents the [] L7 g ; l; 77 7] H
motor from
rotating-due to
gravity

NOTE To preventfaulty operation caused by gravity (or external force), first check that the motorand
holding brake operate normally with the motor disconnected from the machine. Then, con-
nect the motor to the machine and conduct a test run.

For wiring of a servomotor with a brake, refer to 2.4.2 Using Holding Brake.

Power supply:
single-phase
200 Vor100V Cable for motor with
Brake control relay i Servopack brake
9.8ft DP8320083-1
16.4ft DP9320083-2

32.8ft DP9320083-3
49.2ft DP9320083-4
65.6ft DP9320083-5

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

Servomotor with brake

24



1.4 Conducting a Test Run

1.4.5 Minimum User Constants Required and Input Signals

1) This section describes the minimum user constants that must be setto conductatest run.
For details on how to set each user constant, refer to 3.1.5 Operation in User Constant

Setting Mode.
Cn-02 bits 34,5 Reference puise form selection
Cn-24 Electronic gear ratio (numerator)
Cn-25 Electronic gear ratio (denominator)

2) 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 user constant:

| Cn-02 (bit 0) | Reverse rotation mode (see page 30)

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

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

Pin

NBMADEE Function

Signal Name

Switching between motor ON and OFF status.The
S-ON (servo ON) “{CN1-14 memory switch can be used to eliminate the need for
external short-circuit wiring (see page 52).

(forward
P-OT rotation CN1-16 o '
prohibited) Overtravel limit switch -
(revere The rr;emory swn‘tcipjcan be used to eliminate thg2
N-OT rotation CN1-17 need for external short-circuit wiring (see page 32).
prohibited)

25
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APPLICATIONS OF X-L SERIES
PRODUCTS

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

2.1  Setting User Constants
According to Machine Characteristics ....... 30
2.1.1, -Changing the Direction of Motor Rotation ............... 30
2.1.2  Setting the Overtravel Limit Function . .................. 31

2.2 Setting User Constants
According to Host Controller ............... 33

2.2.1_Inputting Position Reference ... ... ... ... ...oLL. 33
2.2.2 UsingContact /O Signals ............. .o 37
2.2.3 Using ElectronicGear ...........oovviiiiniiiinnann. 39

2.3 Setting Up the Z-L Servopack .............. 43

2.3.1 Using Autotuning Function .......... ... ..ot 43
2.3.2 Setting Servo Gain .. ... . e 43
2.3.3 Using the Smoothing Function ........................ 45
2.3.4 Setting the Torque Reference Filter Time Constant . ........ 46

2.4 SettingStopMode ......oiiiieiiinieienn.. 47
24,1 DynamicBrake ............ i 47
242 Using HoldingBrake ...... ... ..o 48

2.5 Forming a Protective Sequence ............. 351

2.5.1 Using Servo Alarm Output . ....oovviiiiiiiiii e 51
2.5.2 Using Servo ONInput Signal ...............cooninnn 52
2.5.3 Using Positioning Complete Signal .. ................... 53
2.5.4 Handling of Power Failure . ...t 54
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2.6.3 Using More Than One Servo Drive . ........... ... .. 63
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2.2Setting User Constants According to Host Controller

Before Reading this Chapter

1) This chapter describes how to use each CN1 connector I/O signal for the SGDL Servo-
pack and how to set the corresponding user constant.

2) For a list of /O signals of CN1 connecor, refer to Appendix B List of I/O Signals.
For terminal arrangement for I/O signals of CN1 connecor, refer to 2.6.6 Connector Ter-

minal Layouts.

RlCedl

1
SGDL-01AP] {23

..........

I/O signals

. Host controller,
* external circuit |

..........

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

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

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

2) Constant setting Set a numerical value such as speed loop
Ch-04-and later gain.

SGDL Servopack

Q

User constants °

L
I

5) Fordetails on how to set user constants, referto 3.1.5 Operation in User Constant Setting
Mode.
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APPLICATIONS OF Z-L SERIES PRODUCTS

2.2.1Inputting Position Referencecont.

2.1 Setting User Constants According to Machine
Characteristics

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

2.1.1  Changing the Direction of Motor Rotation ..................... ... ... 30
2.1.2  Setting the Overtravel Limit Function .......... ... ..., 31

2.1.1 Changing the Direction of Motor Rotation

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

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

Standard Setting Reverse Rotation Mode

Forward Run Reference

Reverse Run Reference

3) Setting Reverse Rotation Mode:
Set bit 0 of memory switch Cn-02 to select reverse rotation mode.

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

Set the direction of rotation.

Setting Meaning g'
Forward rotation is 3
defined as

0 counterclockwise (St:;girc; ( T ,-ﬂ
rotation when viewed 9 e i i 6L
from the drive end.

Forward rotation is
1 defined as clockwise (Reve(se
. R rotation
rotation when viewed mode)

from the drive end.
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2.1.2 Setting the Overtravel Limit Function

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

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

Forward Rotation Prohibited
(Forward Overtravel)

Reverse Rotation Prohibited
(Reverse Overtravel)

— Input P-OT CN1-16

— Input N-OT CN1-17

Inputs terminals for overtravel limit switch. Reverse Forward

rotation side %E rotation side

Forlinear motion, connect a limit switch to prevent ~ Servomotor
damage to the machine. Limit switch

Servopack
P-OT

CN1~-16
CN1-17

N-OT

P-OT ON: CN1-16is | Forward rotation allowed. Normal operation status.
at low level.
OFF: CN1-16 Forward rotation prohibited (reverse rotation allowed).
is at high-level.

N-OT ON: CN1-17is | Reverse rotation allowed. Normal operation status.
atlow level.
OFF: CN1-17 | Reverse rotation prohibited (forward rotation allowed).
is'at'high level.
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3} Use the following user constants (memory switch) to specify whether input signals for

overtravel are to be used.

Cn-01 Bit 2 Use of P-OT Input Signal Factory
Setting: 0

Cn-01 Bit 3 Use of N-OT Input Signal Fac’gor){
Setting: 0

Specifies whether the P-OT input signal for pro-

hibiting forward rotation at overtravel (CN1-18) is ot
to be used and whether the N-OT input signal for e om
prohibiting reverse rotation at overiravel 47
(CN1-17) is to be used. Ovyli Ml

The short-circuit wiring shown in the

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

N-OT are not used.

Bit

Setting

Meaning

Bit2

0

Uses the P-OT input signal for prohibiting forward rotation. (Forward
rotation is prohibited when CN1-16 is open. Forward rotation is allowed
when CN1-16isat O V.)

Does not use the P-OT input signal for prohibiting forward rotation.
(Forward rotation is always allowed. This has the same effect as shorting
CN1-16t0 0 V)

Bit 3

Uses the N-OTinput signalfor prohibiting reverse rotation. (Reverse
rotation is prohibited when CN1-17 is open. Reverse rotation is allowed
when CN1-17isat 0 V.)

Does not use the N-OT input signal for prohibiting reverse rotation.
{Reverse rotation is always allowed. This has the same effect as shorting
CN1-17t00V)
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2.2

2.2.1

Setting User Constants According to Host Controller

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

2.2.1 Inputting Position Reference ... 33
222 UsingContact /O Signals ... 37
2.2.3 UsingElectronic Gear ...t 39

Inputting Position Reference

1) Input a position reference by using the following input signal “reference pulse input.”
Since there are several specifications for input signal, select reference input for the sys-
tem to be created.

Inputs a move reference by pulse Servopack
input.
PULS CN1—1,-‘__'—,
Beference pulse { +PULS IP CN1-2 +]
Position reference can cotrespond nput SiGn CN1g
to the following three types of out- i':;ﬁfence sign { ey 1P lones FUH
put form: ClR CN1=Bpmn
Error counter =
. . clear input *CLR IP CN1-6 ‘} D +i
e Line driver output
o +-12V Open collectoroutput $P: Represents twisted-pair cables
¢ +5V Open collector output
Connection Example 1: Line Driver Output
Line Driver Used: Host controlier Servopack
Line driver Ph I
SN75174 manufactured by puis | oni-1108 Pocouet
Texas Instruments inc., or . = ey
. x M N
MC3487 or equivalent. 1 spuis)enice - q‘

SIGN CN1—C1:: e
T sanfoue T B
CLR_{ CN1-5w—

PP s ovis % j"'ﬂ:

......

oA A
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Connection Example 2: Open Collector Qutput

Sets the value of limiting re- Host controller Servopack
sistor R1 so that input cur-
rent i falls within the following Vee ER‘ i
range: e PULS, CN1—1E.,SQ Photocoupler

p T
Input Current i 7 to 15 mA TL(Q —tEULS o2
Examples: RIQ | GNLoNtg— . ...
e When Vccis 12 V, TP sian CNi=d ! "

CLR CN1—5L.-—_'-1 .....

e When Vccis 5V, P cin Lons 1 PR

R1=1kQ —R wE
—%

R1=180Q

{P: Represents twisted-pair cables

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

When Tr1 is ON

Equivalent to high level input

When Tr1 is OFF

Equivalent to low level input

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

=> Input PULS

Reference Pulse Input

— Input *PULS

Reference Pulse Input

— Input SIGN

Reference Sign Input

- input *SIGN

Reference Sign Input

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

Cn-02 Bit 3 Reference Pulse Form Selection gz;;tt‘?]gy o

cn-02 Bita | Reference Pulse Form Selection gzgttlﬁgy o

cn-02Bit5 | Reference Pulse Form Selection ngt;ttl(r)\;y o
Sets the form of a reference pulse that is external- g‘gj“m"er Posiion  servopack

Iy output to the Servopack.

Sets the pulse form according to the host control-

ler specifications.

reference
pulse

D00 PULS] o)

(CN1-3)

SIGN
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Cn-02 Refer-

- —r——— Input Pulse Multi- | ence | Motor Forward Run | Motor Reverse Run
Bit | Bit | Bit plier Pulse Reference Reference
51413 Form

Sign +
PULS
0 0 0 pU!Se (CN1_1)_.U__H__ PULS
train Y {CN1-1] D
(ON1-3) 'H' oon STL_,._"_':',M
Two- . .
phase ——° — e
o|11]0 X1 pulse TSP Uy TR [ U s T gy T
train sieN 1 1.0 siGN LI
with (CN1-8) (CN1-3)
90°
011 1 X2 phase 90" e
dffer- | Gap—T W | @
ence SIGN SIGN
1 1o1lo %4 o 0 U S o)
Ccw
pulse + PULS L PuLS _non

01041 CCw (CN1-1) e Gon L

pulse 0 N || | Wy e )

Input-Pulse Multiply Function:

Number of
motor move

When the reference'form is two-phase’ pulse  puises
train with 90° phase difference, the input pulse
multiply function can be used.

N B oo o

0

s [ [
Iy

(CNi-1)
. . SIGN
The electronic gear function can also be used (CN1=3)

to convert input pulses.

Example of /O Signal Generation Timing

Servo ON ——1 ON {——
i Release )
Base block _:ﬂ"‘ t y 12— }(;12 i gomngs
Sign + [ on-e § ts H (g\é\/{:lszgg?sé;'m is
S Lown =TIV AN §°0
H

oA L LTIl uwstszms
PG pulse [ : 7 = 20 us
pa————-—-*-———-j' L [ B S B L———~—

' t
o ta =] —pte
. ON ON
CLR ; " T

Note Theinterval from the time the servo ON signal is turned ON until a reference pulse is
input must be at least 40 ms. Otherwise, the reference pulse may not be input.
The error counter clear (CLR) signal must be ON for at least 20 ps. Otherwise, it be-
comes invalid.

35



APPLICATIONS OF X-L SERIES PRODUCTS

2.2.1Inputting Position Referencecont,

36

Allowable Voitage Level and Timing for Reference Pulse Input

Reference Pulse Form

Electrical Specifications

Remarks

Sign + pulse train input
(SIGN + PULS signal)

Maximum reference
frequency: 225 kpps

SIGN -.h t2 e
t3 17
PULS —F%-{\J—L
ts5{ |te
& reference B & reference

t1, 125 0.t us T Z1.1us
£3. 17501 ps
ta, ts, t6 > 3us

The signs for each
reference pulse are as
follows:

é: High level

&: Low level

90° different two-phase vt Phase A User constant Cn-02
pulse train /, Phase8 {bits 3, 4 and 5) is used
{phase A + phase B) PULS to switch the input pulse
SIGN /T multiplier mode.
® | | e
[
B
1. 12508 ps & 1 pus
£ X 100 = 50%
CCW pulse + CW pulse
- t CCW pulse
:\/laxnmum referele(nce T CW pulse
requency: S
quency: 225 kpp puts —/,
SIGN s
b/reference &S reference
ti, t2S0 ks T RLIps
13> 3us L X 100 = 50%

T

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

— Input CLR CN1-5

— Input *kCLR CN1-6

Error Counter Clear Input

Error Counter Clear Input

Setting the CLR signal to high level does the fol-

lowing:

CLR

» Sets the error counter inside the Servopackto 0.
¢ Prohibits position loop control.

Use this signal to clear the error counter from the

host controlier.

Servopack

i Clear

Position loop
error counter

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

| Cn-02Bit A | Error Counter Clear Signal Selection

| Factory Setting: 0
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Selects the pulse form of error counter clear signal CLR (CN1-5).

Setting Meaning
Clears the error counter when the CLR
0 signal is set at high level. Error pulses CLR H
do not accumulate while the signal (CN1-5) o Oleared state

remains at high level.

Clears the error counter only once when

ol i 1 CLR e
the rising edge of the CLR signal rises. (ON1S] % H

Cleared only once at this point

2.2.2 Using Contact I/O Signals

1) Contact Input Signal Terminal Connections

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

Servopack

Externat
power supply.

Tri2~2av

PUN CN1=13

Host controlier

Photocoupler

—_— S-ON 5 mA : {:
CN1-14 N i '
—O0 O S e )

e P 3@{;
b CN1-15 : :

POT | ont-16 % }:{‘

N-OT %} :
{on-17 ' {:
ALMRST CN1=1 N Q{:

o o L g .

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

External Power Supply: +12 to 24 VDC
30 mA or more
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Yaskawa recommends that this external power supply be the same type as for the
output circuit.

- Input P-IN CN1-13 /G Power Supply

This external power supply input terminal is com- Servopack
mon to the following contact input signals: Exomalpove
T2 t0 24y
P-IN |
Contact Input Signals: S-ON (CN1-14) CNi-13
P-CON (CN1-15)

Connect an external 1/O power supply.

P-OT (CN1-16)
N-OT (CN1-17)
ALMRST (CN1-18)

2) Contact Output Signal Terminal Connections

These output signals are used

to indicate SGDL Servopack Servopack 'E'——T——Ixterna
operation status. p power supply

~+12 ~ 24V
=3 Photocm:pler CN1-34f ALM YA
1 ‘: i HARX 50 mA |
Photocoupler output o bt CN1-35 ALM-SG
Per output Photocoupler CNi-7 | BK
PR IO 1 T
Maximum operational ; 4 MAX 50 mA
voltage: 30 VDC @+—— 4 LT
Maximum output . CN1-8 | COIN ~
current: 50 mA DC _§§< l | (SR
L CN1-1¢ SG-COM
v
Open collector output _
Per output ont-ad pco
Maximum operational | - o
voltage: 30 VDC d\ CN1-33 SG-AL Host controller
Maximum output ‘L
current: 20 mA DC ov

Note Provide an external /O power supply separately.
There are no power terminals to which the SGDL. Servopack outputs signals ex-
ternally.
Yaskawa recommends that this external power supply be the same type as forthe
input circuit.

(o)1 T\ -] c2e0] 1/ Mo\ By [V Il Output Signal Ground Common

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

Contact Output Signals: BK (CN1-7)
COIN (CN1-8)
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2.2.3 Using Electronic Gear

1) Outline

The electronic gear function enables the motor travel distance per input reference pulse
to be set to any value. [t allows the host controller to perform control without having to
consider the machine gear ratio and the number of encoder pulses.

When Electronic Gear Function When Electronic Gear Func-
is Not Used tion is Used
Workpiece Reference
Workpiece ):}:c;:%m:ﬁ—lfm
/E:H;:::%:F Number of Ball screw
encoder pitch: 6 mm
Number of Ball screw pulses: 1024
encoder pitch: 6 mm
pulses: 1024

Machine conditions and reference unit
To move a workpiece 10 mm, must be defined for the electronic gear
function beforehand.

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

1024 x 4 (pulses).is equivalent t0 one revolution, so
1.6666 x 1024 x 4 = 6827 (pulses)

A total 0f 6827 pulses must be input-as a reference.

To move a workpiece 10 mm:

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

the host controller needs to make this calculation.

2) Setting the Electronic Gear

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

a) Check the machine specifications.

; ]
ftems related to electronic gear: L
— Gear ratio Ball screw pitch
— Ball screw pitch Gear ratio

— Pulley diameter
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b) Determine the reference unit to be used.

To move a table in 0.001 mm units

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

tion data used for moving the load.

>
(Minimum unit of reference from host con- i |
troller) y
Examples:

0.01 mm, 0.001 mm, 0.1°, 0.01 inch

Determine the reference unit according to
machine specifications and positioning

Reference input of one pulse moves the load  accuracy.

by one reference unit.

Example: When reference unitis 1 um
If a reference of 50000 pulses is input, the load moves 50 mm (50,000 x 1 um).

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

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

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

Reference unit

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

Bail, Screw Disc Table Belt & Pulley

{ oad-shaft Load shaft 2D
| ]
a1 S Of O
P Piteh 1 revolution ' D Pulley diameter
1revolution _ 360°
= Reforence unit Refersnce unit 1 revo|imon 2D
~ Reference unit

d) Determine the electronic gear ratio (ii)

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 <§> =

A

Number of encoder pulses x 4
Travel distance per revolution of load shaft (in reference units)

X

S|z

SGME Servomotor number of encoder pulses: 1024
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NOTE Make sure that the electronic gear ratio meets the following condition:

0.01 < Electronic gear ratio <%)s 100

If the electronic gear ratio is outside this range, the Servopack does not work
properly. In this case, modify the load configuration or reference unit.

e) Set the electronic gear ratio in the user constants below.

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

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

(__Q)—-—” Cn-24 | RATB Electronic gear ratio (numerator)
T | Cn-25 | RATA Electronic gear ratio (denominator)

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

RATB Unit: | Setting Factory
Cn-24 | Electronic, Gear Ratio-{(Numerator) None | Range: 1 | Setting: 4
to 65535
RATA Unit: | Setting Factory
Cn-25 | Electronic Gear Ratio (Denominatof) None | Range: 1 | Setting: 1
to 65535
input Servopack
reference Servomotor
pulse Electro- | JUUHL
P nic gear >
Electronic gear ratio (_B_) - Cn-24 £
A Cn-25

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

Note that the user constant settings must meet the following condition:
0.01 = (E) < 100
A
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3) Examples of Setting an Electronic Gear Ratio for Different Load Mechanisms

Ball Screw

Reference unit: 0.001 mm

Travel distance per emm

revolution of load shaft ~ 0.001mm ~ 0000

42

Load shaft Electronic gear ratio (5) =1024x4x1 _ Cn-24
A 6000 x 1 Cn-25
g =S
Ld
Ball screw Preset N
Incremental pitch: 6 mm values Cn-24 4096
encoder: Cn-25 6000
1024 pulses per revolution
Disc Table T .
ravel distance per 360° 3600

revolution of load shaft

0.1°
Reference unit: Gear ratio:
0.1° 3.1 El ; : (B) 1024 X 4 x 3 Cn-24
: ectronic gearratio [=] = =
geartalo {Z) = ~3600x 1 - Cnas
Load shaft
Incrementat encoder: Preset | cno4 | 12088
1024 pulses per revolution values onos | 3800
Belt & Puliey
Referencenunit; 0.0254 mm Travel distance per  _ 3.14 x 100mm _ 40345
Load shaft revolution of load shaft 0.0254mm
Gear'ratio: Electronic gear ratio {B8) = 1024 x4 x 2.4 _ Cn-24
Pyl ecironic gear rat (A) 12362 x 1~ Cn25
. 9830.4 _ 49152
Incremental encoder: = 2362 ~ 61810 Pr]eset Cn-24 | 49152
1024 pulses perrevolution vales Cn-25 61810

4) Control Block Diagram for SGDL-OJJP Servopack for Position Control

SGDL Servopack for position contro!

Cn-02
Reference Cngs  Gn2a ggxoLmomr
pulse X1 - Cn-1A
p| X2 |—iSmoot] | 8
hing A Error — K | Speed || Current o M
x4 counter P loop loop
Cn-25_
3
H
PC output Encoder
G
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2.3 Setting Up the >-L Servopack

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

2.3.1  Using Autotuning Function ... i i 43
2.3.2 Setting ServoGain ..ot e 43
2.3.3 Using the Smoothing Function ............ . ... o i, 45
2.3.4 Setting the Torque Reference Filter Time Constant ................... 46

2.3.1 Using Autotuning Function

1) If speed loop gain and position loop gain for the servo system are not set properly, posi-
tioning may become slow. Techniques and experience are required to set these servo
gain values according to machine configuration and machine rigidity.

2) X-L séties Servopacks have an autotuning function that automatically measures ma-
chine characteristics and sets the necessary servo gain values. With this function, even

first-time servo users-caneasily perform tuning for servo gain. Servo gain values are set
in user constants.

3) The following user'constants can be automatically set by the autotuning function.

User Constant Meaning
Cn-04 Speed loop gain
Cn-05 Speed loop integration time constant
Cn-1A Position loop gain

4) For details of how to perform autotuning, refer to 3.2.3 Autotuning

2.3.2 Setting Servo Gain

1) Check and reset the servo gain when:
a) Automatically set servo gain values need to be checked after autotuning.
b) Each servo gain value checked in a) is to be directly set for another Servopack.

c) Response performance needs to be further enhanced after autotuning, or servo gain
values need to be reset for a system with lower response performance.
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2.3.2 Setting Servo Gain cont.

2) Set the following user constants related to speed loop as necessary.

... | Setting Factory
LOOPHZ Unit: .
Cn-04 . Range: 1 | Setting:
Speed Loop Gain (Kv) Hz to 2000 80
... | Setting Factory
PITIME Unit: .
Cn-05 . . ) Range: 2 | Setting:
Speed Loop Integration Time Constant (Ti) ms 1410000 |20
Cn-04 and Cn-05 are aspeed loop gainandanin- ~ Seeed = Speedioop gain
tegration time constant for the Servopack, '-*r_—‘ Qv (1 +~T‘;;> )
respectively.

Spesd 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.

Factory setting of speed loop gain is Pl control as shown above. P control and Pl control
can be switched by P-CON (CN1-15).

P-CON is OFF | P Control sowar supply
P-CON-is ON | P Control -

Servopack

Host controller
l ro O] CN1-15

These user constants are automatically set by the autotuning function.

3) Set the following user constants related to position loop as necessary.

POSGN Unit: | Setting Factory

Cn-1A | Position Loop Gain (Kp) 1/s |Range: 1 | Setting:
to 200 40
This user constant is a position loop gain for the Position Position looo aain

i
Se rvopack. reference !Kp

. . . . Position feedback
Increasing the position loop gain value provides

position control with higher response and less
error. However, there is a certain limit depending
on machine characteristics.

This user constant is automatically set by the autotuning function.
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OVERLV Unit: 256 References Factory Setting: 1024
Overflow

OVERLV
The error pulse level at which a position error  Erorpuse 0
pulse overflow alarm {alarm A.31) is detected is

as shown on the right.

2.3.3 Using the Smoothing Function

1) The smoothing function adjusts constant-frequency reference input inside the Servo-
pack so that acceleration and deceleration can be as constant as possible. To use this
function, set the following user constant.

ACCTME Position Reference Unit: Setting | Factory Setting: 0
Cn-26 Acceleration/Deceleration | 0.1 ms | Range:
Time Constant 0to 640
(Smoothing)
This function performs acceleration/deceleration .~ Servopack
processing for input reference puises (primary lag Puke — Servomotor
characteristics). T TR e

This function'prevents the motor from running at

progressive speeds in the following cases: PN BELLLLLLLELULELCL

pulse { l

frequency U Apply acceleration/deceleration
o When the host controller which outputs refer- processing

ences cannot perform acceleration/decelera- He

tion processing Eﬁfseéence

frequency

-
' ! Cn-26 (ACCTME)

N
LT

e When reference pulse frequency is too low
o When reference electronic gear ratio is too high (more than 10 times)

This function does not change the travel distance (number of pulses).
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2.3.4 Setting the Torque Reference Filter Time Constant

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

TRQFIL Torque Reference Unit: Setting | Factory | For Speed/Torque
Cn-17 | Filter Time Constant 100 us | Range: | Setting: { Control and
010250 [4 Position Control

Cn-17 is atorque reference filter time constant for the SGDL Servopack. The smaller the
value, the higher the torque control response. There is, however, a certain limit depend-
ing on machine conditions.

With the standard setting, the machine may cause vibration resulting from the servo
drive. In this case, increase the constant setting. Vibration may stop. Vibration can be
caused by incorrect gain adjustment, machine probiems and so on.
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2.4 Setting Stop Mode

This section describes how to stop the motor properly.

341 DynamicBrake ....... ... i e 47
3.4.2 UsingHoldingBrake ... i e 48

2.4.1 Dynamic Brake

1) The Servopack enters servo OFF status when:

e Servo ON input signal (S-ON, CN1-14) is turned OFF
e Servo alarm occurs
e Power is turned OFF

Then; stops the servormotor by dynamic brake (DB)

Dynamic brake (DB) Servopack Servomotor
One of the general methods to cause a motor sudden stop. C«‘

“Dynamic brake” suddenly stops a servomotor by shorting its

electrical circuit. C'

This dynamic brake circuit is incorporated in the Servopack.
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2.4.2 Using Holding Brake

1) Outline

Holding brake is useful when a servo drive is used
to control a vertical axis. A servomotor with brake
prevents the movable part from dropping due to
gravitation when the system power is turned OFF.

Servomotor

Holding brake

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

NOTE The built-in brake in Servomotor with brake is a de-energization operation type, which is
used for holding purposes only and cannot be used for braking purposes. Use the holding
brake only to retain a stopped motor. Brake torque is more than 100% of the rated motor

torque.

2) Use Servopack contact output-signal BK and brake power supply to form a brake

ON/OFF circuit.

An’example of standard wiring'is shown below.

Servomotor with brake

Servopack
Power supply l
R U
v
o1 w
+
BK-RY. o {CNI-
+12t0 N BK L7
2avog| et B3 I
T somAl 1 (4 ;
SG‘COM_ér-lo i B
CN2 l
Blue or
BK-RY yellow Red
o © -
White | Ac pc| Black

BK-RY: Brake control relay

48

Brake power supply

Brake power supply has two types (200 V, 100 V).
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Output — BK CNi-7 Brake Interlock Output

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

Related User Constants

Cn-12 Time delay from brake signal until servo OFF

Cn-15 Speed level for brake signal output during operation

Cn-16 Output timing of brake signal during motor operation

ON Status:
Circuit between CN1-7 and CN1-10 is closed. Releases the brake.
CN1-7 is at low level.

OFF Status:
Circuit between CN1-7 and CN1-10 is open. Applies the brake.
CN1-7 is at high level.

(o]Th7e 17| S=SK-{eTelo] B oINE IR [ Output Signal Ground Common

This is a signal ground for the output signals shown below. Connect this signal terminal to
0 V on the external power supply.

Contact Output Signals: BK (CN1-7)
COIN (CN1-8)

3) If the machine moves slightly due to gravity when the brake is applied, set the following
user constant to adjust brake ON timing:

Time delay from the Unit: | Setting | Factory Setting: 0

~ time a brake signalis | 10 ms | Range:
Cn-12 | BRKTIM output until servo OFF 0to 50
status occurs

This user constant is used to set output timing of Brake Timing when Motor is In Stopped Status
brake control signal BK (CN1-7) and servo OFF | -0l ieut SevoON oo OFF
operation (motor output stop) when SGML Servo- Rel

. . BK output brake
motor with brake is used. (CN1-7)  Apply brake

+
Servo ONIOFF | Motoris ON Moor s

operation (motor | OFF
ON/OFF status) '

'BRKTIM
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2.4.2 Using Holding Brake cont.

50

With the standard setting, the servo is turned OFF when BK signal (brake operation) is
output. The machine may move slightly due to gravitation. This movement depends on
machine configuration and brake characteristics. If this happens, use this user constant
to delay servo OFF timing to prevent the machine from moving.

Setin this constant the brake ON timing used when the motor is in stopped status.

For brake ON timing during motor operation, use Cn-15 and Cn-16.

4) Setthefollowing user constants to adjust brake ON timing so that holding brake is applied
when the motor stops.

Speed Level at which | Unit: | Setting Factory Setting: 100
Brake Signal Is Output | r/min | Range:
BRKSPD during Motor Operation Oto
Maximum
Speed
Output Timing of Brake | Unit: | Setting Factory Setting: 50
BRKWAI Signal during Motor 10 ms | Range: 10

Operation to 100
Use these userconstants to set braketiming used Brake Timing when Motor is in Stopped Status
when the servo is turned OFF by input signal S-
ON (CN1-14) or' alarm occurrence during motor | b2 &58 mout Servo N

N (CN1-14) 1
rotation. alarm o ! Stop by dynamic
ocourrence ! brake or coasting
| toastop (Cn-01
R . Motor speed N\ bit 8)

Brake for SGML Servomotor is designed as hold- 100 (1/min) )
ing brakes. Therefore, brake ON timing whenthe be=====- a—
motor stops must be appropriate. Adjust the user BRKSPD Voo
constant settings while observing machine opera- ?CKN?j;gU‘ Release | [“Apply brake
tion. o arkwAl !

{500 ms)
When this time elapses, BK signal is output.

» Conditions for BK signal (CN1-7) output during
motor operation. The circuit between CN1-7 and
CN1-10is opened in either of the following situa-
tions.

Motor speed drops below 100 r/min after servo OFF occurs.

2 | 500 ms has elapsed after servo OFF occurred.




2.5 Forming a Protective Sequence

2.5 Forming a Protective Sequence

This section describes how to use 1/O signals from the Servopack to form a protective
sequence for safety purposes.

2.5.1  Using Servo Alarm Output

......................................... 51
2.5.2 Using Servo ON Input Signal ...t 52
2.5.3 Using Positioning Complete Signal ............. .. .. i il 53
2.5.4 Handlingof PowerFailure ... ... ... i i 54

2.5.1 Using Servo Alarm Output

1) Basic Wiring for Alarm Output Signals

Externai
Servopack power supply
— 412 ~

Photocoupler Output Photocoupler CN1-34 ALM e v

Per output: T T T

Maximum operation W 4 MAX50mA

voltage: 30'VDC [ [y ALM-SG

Maximum output | CN1-8

current; 50 mADC \]’

Provide an external /O power supply separately. There are no DC power available
from Servopack for output signals.

2) Contact Output Signal ALM

Output — ALM CN1-34 Servo Alarm Output
Output — ALM-SG CN1-35 Signal Ground for Servo Alarm Output

Signal ALM is output when the Servopack detects Servopack
an alarm. ‘

r-—> ALM output
Form an external circuit so that this alarm output Qs the power
(ALM) turns the Servopack OFF.

ON Circuit between CN1-34 and CN1-35 is closed. | Normal state
status: CN1-34 is at low level.

OFF Circuit between CN1-34 and CN1-35 is open. Alarm state
status: | CN1-34 is at high level.

3) When the servo alarm (ALM) is output, eliminate the cause of the alarm and set the fol-
lowing ALMRST input signal at high level (+12 to 24VDC) to reset the alarm state.

— Input ALMRST CN1-18 RRciilies !
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2.5.2 Using Servo ON Input Signal

52

This signal is used to reset the servo alarm state.

Normally, this signal terminal need not be wired. This is because an external circuit is
normally formed so that servo power is turned OFF when servo alarm is output. Alarm
state is automatically reset when servo power is turned ON next time.

Alarm state can be reset using the Digital Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm
state. 5.2.7 Troubleshooting Problems with Alarm Display describes how to trou-
bleshoot the system when an alarm arises.

2.5.2 Using Servo ON Input Signal

1) This section describes how to wire and use contact input signal “servo ON (S-ON).”
Use this signal to forcibly turn the servomotor OFF from the host controller.

Eﬁi@a' power Servopack
1210 24'
T ° P-IN CNi~13 %.7KQ Photocou! lor
ot
— [ ARk
’—__—:c‘ SON CNt-14 pMA:- :
l ov v
— Input S-ON CN1-14 Servo ON
This signal is used to turn the motor ON or OFF,

ON: CN1-14 | Turns the motor ON. This is normal s oN
is at low operation state (called “servo ON ervo
level state”). Motor is ON
OFF: Turns the motor OFF. This is inop- Motor is
CN1-14is at |erable state (called “servo OFF ggs;?é?gg ©
high level state”). input signals.

If the servo is turned OFF during Servo OFF

motor operation, the motor is decel-

erated to a stop by applying dynam- Motor is OFF

ic brake. Motor

cannot run.

NOTE Do not use the S-ON signal to start or stop the motor. Always use an input reference to
start and stop the motor.
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2) If the S-ON signal is not to be used, set the following memory switch to 1:

Cn-01 Bit 0 Use of Servo ON Input Signal Fact.ory
Setting: 0
This memory switch is used to enable or disable Servopack
the servo ON input signal S-ON (CN1-14). ont
A4
When external short-circuit wiring is omitted, set OVJ SO

the memory switch to “1.”
When S-ON is not used, this short-circuit
wiring can be omitted.

Setting Meaning

0 Uses servo ON signal S-ON.
(When CN1-14 is open, servo is OFF. When CN1-14is at 0V, servo is ON.)

1 Does not use servo ON signal S-ON.

2.5.3 Using Positioning Complete Signal

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

External power
supply
Servopack —¥¥12 to 24V]

Photocoupler output

Per output: —

Maximum operation voltage: r — 5 CN1-84 COIN o,

30 VDO -t L f’{j CNi=10]SG-COM

Maximum output current: -— 1=10

50 mADC

oV

Output — COIN CN1-8 Positioning Complete Output

This output signal indicates that motor operation
is complete during position control. The host con-
troller uses this signal as an interlock to confirm
that positioning is complete.

ON Circuit between CN1-8 and CN1-10 is Positioning is complete (position error is
status: closed. below the preset value).

" CN1-8is at low level.
OFF Circuit between CN1-8 and CN1-10 is Positioning is not complete (position
otatus:  °PeM- error is over the preset value).

" CN1-8is at high level.

Preset Value: Cn-1B (positioning complete range)
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2.5.4 Handling of Power Failure

54

2) Set the number of error pulses in the following user constant to adjust output timing of
COIN (positioning complete output).

COINLV Unit: Setting Factory
Cn-1B e Reference | Range: 0 | Setting: 7
Positioning Compiete Range Unit t0 250
Reference
This user constant is used to set output timing of Speed| \ - oter
positioning complete signal (COIN, CN1-8) to be \
output when motor operation is complete after a Cnr1B (COINLY)
position reference pulse has been input. Brrorpulse be? oo Yoo ool -
(Un-08) : T !
COIN _j '
{CN1-8)

Set the number of error pulses in terms of reference unit (the number of input puises that
is defined using the electronic gear function).

If too large a value is set in this user constant, error may become too small when the mo-
tor runs,at a low speed, causing COIN to be output continuously.

COINLV does not affect the final positioning accuracy.

2.5.4 Handling of Power Failure

1) If the Servopack detects instantaneous voltage drop in power supply, it outputs alarm
A.F31oprevent a hazardous situation.

ALM output is OFF (circuit between CN1-34 and Power Failure
CN1-35 is open) Occurrence
200 or 100 V
supply voltage
ALM I
(CN1-34)

Note Clearing Servo Alarm:

To change a user constant that is made valid by turning the Servopack OFF and then ON,
always wait for at least the “power holding time” after the Servopack is turned OFF, then
turn the Servopack ON. Follow the procedure below.

e Make sure that all indicators (LEDs) on the Digital Operator have gone OFF.

e Make sure that the power and alarm indicators (LEDs) on the front panel of the Servo-
pack have gone OFF.

Then, turn the power ON again.



2.5 Forming a Protective Sequence

Reason

When clearing servo alarm, the Servopack will operate normally even if it is turned ON
without waiting “power holding time” after being turned OFF. In this case, however, the
inside of the Servopack has not yet been reset (power ON reset). Therefore, user
constants that have been modified do not become valid if these constants are made valid
by turning the power OFF and then ON. Although the modified (new) settings appear on
the display, the old settings are still valid inside the Servopack.
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2.6.1 Wiring Instructions

2.6 Special Wiring

. This section describes special wiring methods including the one for noise control. Always
. refer to 2.6.1 Notes on Wiring and 2.6.2 Wiring for Noise Control, and refer to other
sections as necessary.

2.6.1  WINg INstructions . ... ..o 56
2.6.2  Wiring for Noise Control .. ... it e 58
2.6.3 UsingMore ThanOne ServoDrive ... ..., 63
2.6.4 UsingRegenerative Units ........... it 64
2.6.5 Using SGDL Servopack with High Voltage Line ...................... 66
2.6.6 Connector Terminal Layouts ... i 68

2.6.1 Wiring Instructions

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

NOTE  Always use the foliowing cables for reference input and encoder wiring.

Maximum
Cable Type Yaskawa Drawing No. Allowable
Length

For reference Twisted-pair

inpt AARIGE DE9404859 3m(9.81t)
Multiconductor .

For encoder shielded Sr?foggg“ (for incremental 20 m (65.6 ft.)
twisted-pair cable 0

s Trim off the excess portion of the cable to minimize the cable length.

NOTE Fora ground wire, use as thick a cable as possible. —

e At least class 3 grounding (ground to 100 © or ~——t—
less) is recommended. -
s Always use one-line grounding.

e If the motor is insulated from the machine, ground the motor directly.

NOTE Do not bend or apply tension to cables.

e Since the conductor of a signal cable is very thin (0.2 to 0.3 mm), handle it with ade-
quate care.
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2.6 Special Wiring

NOTE Use a noise filter to prevent noise interference. Noise filter
(For details, refer to the following Caution.)

e If the servo is to be used near private houses or
may receive noise interference, install a noise
filter on the input side of the power supply line.
Since this Servopack is designed as an indus-
trial device, it provides no mechanismto prevent
noise interference.

NOTE To prevent malfunction due to noise, take the following actions:

e Position the input reference device and noise filter as close to the Servopack as pos-
sible.

o Always install a surge absorber circuit in the relay, solenoid and magnetic contactor
coils.

» The distance between a power line (such as a power supply line or motor cable) and a
signal line must be at least 30 cm (12 in). Do not put the power and signal lines in the
same duct or bundle them together.

e Do not share the power supply with an electric welder or electrical discharge machine.
When the Servopack is placed near a high-frequency oscillator, install a noise filter on
the input side 'of the power supply line.

Note a) Since Servopack uses high-speed switching elements, signal lines may re-
ceive noise. To preventthis, always take the above actions.
b) For details of grounding and noise filters, refer to 2.6.2 Wiring for Noise Con-
frol.

NOTE Use a molded-case circuit breaker (MCCB) or fuse to protect the power supply line from high

voltage.

e This Servopack is directly connected to com- MCCB
mercial power supply without a transformer. W
Always use an MCCB or fuse to protect the ser- °
vo system from accidental high voltage.

e Select an appropriate MCCB or fuse according DE
to the Servopack capacity and the number of a
Servopacks to be used as shown below. s

1%
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2.6.2 Wiring for Noise Control

MCCB or Fuse for Each Power Capacity

Power Power Capacity Per Power Capacity Per
Voltage | Servopack Type Servopack (KVA) MCCB or Fuse (A)
(see note 1) (see note 2)
SGDL-A3AP 0.25
SGDL-A5AP 0.3 5
200V SGDL-01AP 0.5
SGDL-02AP 0.75
SGDL-04AP 1.2 9
SGDL-08AP 2.2 16
SGDL-A3BP 0.2
SGDL-A5BP 0.3 5
100 V SGDL-01BP 0.5
SGDL-02BP 0.75 8
SGDL-03BP 1.4 15

Note 1) Power capacity at rated load

2) Operating'characteristics (25°C): 2 seconds or more for 200%, 0.01 second or more for
700%

3) Afast-operating fuse cannotbe used because the Servopack power supply is a capaci-
tor input type. A fast-operating fuse may blow out when the power is turned ON.

2.6.2 Wiring for Noise Control

1) Example of Wiring for Noise Control

a) This Servopack uses high-speed switching elements in the main circuit. it may re-
ceive “switching noise” from these high-speed switching elements if wiring or ground-
ing around the Servopack is not appropriate. To prevent this, always wire and ground
the Servopack correctly.

b) This Servopack has a built-in microprocessor (CPU). To protect the microprocessor
from external noise, install a noise filter in place.
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c) The following is an example of wiring for noise control.

Noise/filter *
) ! ) ) ) ) ) T ) T Servomotor
1L (Red)
T 1 * -
100 or oLF SGDL : (wr:m )
200 VAC N Servopack T Ete S Mg
T
e~ | (Green)
3.5 mm?
o 8
| (Casing) i .
! ‘I
o Operation relay 3.5 mm2
! I ..  ‘sequence ormore |
» Signal generation
....... -. circuit (provided by
' customer) '
" T |
H 1
A e s U J‘_\ 3.5 mm2 ‘
: p AVR or more
E |
' S ] .
| 2mm? .
H f s

(Casing) {Casing) (Casing) 3.5 mm?2 ‘
t

' Wire with a thickness of
3.5 mm? or more

]

(Casing)
Ground plate

Ground: One-line grounding
(at least class 3 grounding)

* When using a noise filter, always observe the following wiring instructions:

Note a) Fora ground wire to be connected to the casing, use a thick wire with a thick-
ness of at least 3.5 mm2 (preferably, plain stitch cooper wire).
b) For wires indicated by P, use twisted-pair cables whenever possible.

2) Correct Grounding
e Always ground the motor frame.

Always connect servomotor frame terminal FG (green) to the Servopack ground termi-
nal. Be sure to ground the ground terminal.

o 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 groundingis re-
quired to prevent the adverse effects of switching noise.

o If the reference input line receives noise, do the following.

Ground the 0V line (such as SG-V and SG-T) of the reference input line. If the main circuit
wiring for the motor is accommodated in a metal conduit, ground the conduit and its junc-
tion box. For all grounding, always use one-line grounding.
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2.6.2 Wiring for Noise Control cont.

3) Noise Filter Installation

a) Use an inhibit type noise filter to prevent noise
from the power supply line.

Install a noise filter on the power supply line for
peripheral equipment as necessary.

The following table lists recommended noise
filters for each Servopack type.

Noise Filter Types

Votage | ServopeckType | goRe R | emmences tase e
?(?.3/4\1/ Hp) | SGDL-ASAP Hro20s S(i)%g{?;\%rjassi
fgg’;’ Hpy | SGDLASAP

= ZQ?Q’VHP) SGDL-01AP
(zgg;/vHP) SGDL-02AP
05317y |- SADL-04AP vwlrm e SO 1 A
(715.81W Hpy:| SGDL-08AP HFeE0 gci)%g{z\%r?azsf A
E—— o
fg(‘)’;’ Hp) | SGDL-ASBP %

100 V (18(1)3WHP) SGDL-01BP
o | scoianr IO [
ey Hp) | SGDL-03BP o220 SoNAG 30 A

Note These noise filters are manufactured by Tokin Corp. and available from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.
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b) Always observe the following installation and wiring instructions. Incorrect use of a
noise filter halves its benefits.

e Separate input lines from output lines.

Do not put the input and output
lines in the same duct or
bundle them together.

N/

Separate these circuits.

e Separate the noise filter ground wire from the output lines.

Do not-accommodate the
noise filter ground wire, output
lines and other signal lines.in
the same duct or bundle them
together.

Noise
filter
The ground wire
can be close to
:> input lines.

T AY
‘f!l

]

x
w
o}
x
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2.6.2 Wiring for Noise Control cont.

62

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

L

Do not connect the noise filter
ground wire to other ground
wires.

Noise

bt

e When grounding a noise filter inside a Unit.

If a noise filter is located inside
a'Unit, connect the noise filter
ground wire and the ground
wires from other devices
inside the Unit to-the/ground
plate for the Unit first, then
ground these wires.

Noise
=1 filter — —1 filter
Shielded ground
wire Thick
and
short
80X BOX
—t Noise
[— filter !

=

o
O}
b4

m
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2.6.3 Using More Than One Servo Drive

Exampie of Wiring More than One Servo Drive

Power supply

R T
L]

)

N ) MCCB Power Power
OFF ON
JUV: 1MC
Noise filter AMe. JRY,
O—-0 SuP
it
i R servopack Servomotor
{} T
? L p 1 M
iMC
Fmmmemm-- N
+12t0 24V
1RY CN1

¥
t
.
i
34 AM __neen
B
, S ALM-SG :
|
.
.
'

R Servomotor
d Servopack
T
t ]
o =ey91 AT T - M
1 |r- p l
L . Y -
[ |. N
! '
- CN1
M 234 ALM __v-nves .
y e T30
- & ALM-SG N
A I A P
! ]
) ¥
! ]
1
Co
'
; : R Servomotor
\ . Servopack
I ] T
! ]
Tyttt T e { M
L e e e e - - -
N
CN1

1) Connect the alarm output (ALM) terminals for the three Servopacks in series to enable
alarm detection relay 1RY to operate. This is because ALM is a logical complement out-
put signal, so the output transistor is turned OFF when the system enters an alarm state.
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64

2.6.4 Using Regenerative Units

2) Since the Servopack power supply is a capacitor input type, connecting P and N termi-

nals in parallel produces high power capacity over all, enhancing regenerative perfor-
mance.

3) When connecting P and N terminals in parallel, be sure to turn all the Servopack power

ON simultaneously. Do not turn any Servopack power ON when connecting P and N ter-
minals in parallel.

4) Multiple servos can share a single MCCB or noise filter. Always select a MCCB or noise

filter that has enough capacity for the total power capacity (load conditions) of those ser-
vos. For details, refer to page 58.

MCCB

g
Il

Noise filter

S

2.6.4 Using Regenerative Units

1) “What is a Regenerative Unit?”

A regenerative unit is designed to safely consume electric energy that is generated when
the servomotor is rotated by the load.

Servopack  Electric energy

Force

Energy
consumption

Regenerative unit
(T

|
L

2) “When is a Regenerative Unit Required?”

For general use, a generative unit is not required. In the following cases, however, the
user must determine whether a regenerative unit is required or not:
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a) When the motor is used to control a vertical axis.

b) When the motor starts and stops frequently.

¢) When load inertia exceeds the allowable load inertia on the motor side.

d) When the motor rotates at a speed higher than the rated speed (3000 r/min).

a) When motor controls a vertical axis. b) When motor accelerates and
decelerates frequently.
v
Servomotor Speed reference
- /< /\ /\
- | 1
n d) When motor rotates at a speed higher
Moves than 3000 r/min.
vertically v Speed reference
i Operating -
speed
Rated speed_
| = l 3000 r/min
t
Time

¢) When load.inertia is too high.

Load inertia > Allowable load inertia for servomotor

Servomotor

3) “How can we Determine Whether a Regenerative Unit is Required or Not?”

Using software “regenerative capacity check program” enables the user to easily deter-
mine whether a regenerative unit is required. This software is included as part of Yaska-
wa proprietary software “AC servomotor sizing software,” which is supplied free of
charge. Use this software as necessary.
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2.6.5 Using SGDL Servopack with High Voltage Line

4) Connecting a Regenerative Unit (JUSP-RGO08C type)

Servopack
Servomotor
Single-phase
200-230 VAC or \
100-115 VAC M/‘

___ External resistor

i

'
)
]
"

Shorting jumper {Remove when
external resistor is used.)

Regenerative unit
(JUSP-RGO08C)

a) ‘A regenerative unit has the following fault detection functions:

« Detecting disconnection’in a regenerative resistor
o Detecting faults in a regenerative transistor
o Detecting overvoltage

b) 'When one 'of these fault detection functions operates, the internal alarm relay is actu-
ated. Then, the circuit between output terminals C1 and C2 is opened.

¢) When an external resistor is used, remove the shorting jumper between Y4 and Y5.
Then, connect the resistor between P/Y3 and Y4.

d) The resistance value of the external resistor should be 50Q min.

2.6.5 Using SGDL Servopack with High Voltage Line

1) SGDL Servopacks are divided into single-phase 200 V and single-phase 100 V types ac-
cording to supply voltage.

If, however, three-phase 400 VAC class (400 V, 440 V) power supply must be used, pre-
pare the following power transformer (for single-phase).

<Primary side> <Secondary side>
1) 400 or 440 VAC —— 200 VAC
2) 400 or 440 VAC — 100 VAC
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2.6 Special Wiring

2) Select appropriate power transformer capacity according to the following table.

Supply S Power Supply Capacity Per
Voltage ervopack Type SGDE Servopack (kVA)
(see note)
SGDL-A3AP 0.25
SGDL-A5AP 0.3
SGDL-01AP 0.5
200V SGDL-02AP 0.75
SGDL-04AP 1.2
SGDL-08AP 22
SGDL-A3BP 0.2
SGDL-A5BP 0.3
100V | SGDL-01BP 0.5
SGDL-02BP 0.75
SGDL-03BP 1.4

Note At rated load.

3) When 400-V-class supply voltage is used, power must be turned ON and OFF on the pri-
mary gide of the power transformer.

Three-phase

Power transformer

X: 200 or 100 VAC

Servopack

o
°

400 or 440 VAC =
IMC I
v/ ik . ‘l=
3% o
y T
v i . ™
MC
" //___ m
Magnetic contactor for
power ON/OFF

N
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2.6.6 Connector Terminal Layouts

2.6.6 Connector Terminal Layouts

This section describes connector terminal layouts for Servopacks and Servomotors.

1) Servopack Connectors

CN1 Terminal Layout

Reference -
i PULS pulse input 19 Not used
Reference -
2 *PULS pulse input — 20 Not used
ce —
— 3 SIGN sign input 21 Not used
eference —
4 | *SI6N | signal input 22 Not used
Error counter —_
5 CLR clear input 23 Not used
Error . -
6 *CLR counter 24 Not used
clear input Brake inter-
7 BK lock signal 25 - Not used
Positioning output .
8 COIN complete 26 Not used
signal output — —
9 Not used 27 Not used
10 SG ov 28 - Not used
11 -~ Not used 29 - Not used
12 = Not used 30 - Not used
External _
13 P-IN power supply 31 Not used
[ Serve-ON input PG output
14 S-ON input 32 PCO phase C
FornE 15 R-CON P control input 33 SG oV
16 | P-OT | rotation pro- 34 | AM Sﬁg&a'a'm
hibited input X Reverse rota-
i N-OT tion prohibited 35 5@ ov
18 | ALMRST :_‘]';LT reset 36 FG Frame ground
o Servopack Side Connector type:178239-5 (manufactured by AMP)
e Cable Side Connector type:10136-3000VE {manufactured by 3M)
Connector case type:10336-52A0-008 (manufactured by 3M})
CN2 Terminal Layout
1 PGOV 11 - Not used
PG power
PG power supply 0V -
2 PGOV supply O V 12 Not used —
3 PGOV 13 Not used
4 PG5V 14 pc | PGinput
phase C .
PG power 5 PGSV PG power 15 PG PG input
supply +5 V supply +5 V o phase C
input
[ PGSV 16 PA phass A —
— u
7 Not used : 17 PA phase A
8 - Not used 18 PB PS input
- phase B PG input
9 Not used 19 PB phase B
10 - Not used 20 FG Frame ground

e Servopack Side Connector type:178239-2 (manufactured by AMP)
@ Cable Side Connector type:10120-3000VE (manufactured by 3M)
Connector case type:10320-52A0-008 (manufactured by 3M)
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2) Connectors for Incremental Encoder

1| Channel A output Blue

2| Channel A output Blue/Black °

3| Channel B output Yellow )
4| Channel B output Yellow/Black :l u
5| Channel C output Green £

6.| Channel C output Green/Black SR
7| OV (power supply) Gray

81 +5 V (power supply) Red

9} Frame ground (FG) Orange L

K] items to be Prepared by Customer

m g < C Z v A4 D
(o]
z
N

|00 |
2

gg@ Cap:  172161-1
Socket: 170361-1 (chain type) or
maE 170365-1 (to0se 1ype) &« B

lli{.

0.12 mmR

CN2

1o Blug ;’\/ 516
gg%ﬁﬁ%ﬂmﬁa’“‘g}g ltems to be Prepared by Customer
et é\/rf;'l?er:Yellow :QP: 519 Case:
SO i 1914 | 10320-52A0-008
801 (manufactured by 3M)

Connector:

10120-3000VE
Grebmvelow \, (manufactured by 3M)
9

3) Connectors and Terminals for Standard-type Motor without Brake

o)
0
1 | Phase U Red =
2 | PhaseV White D D
3 | Phase W Blue =0
4 | Frame ground (FG) Green [ o
Bl |[R
T
(] e
ae -
Bl [eIm=l
CO-{1®ju | cne
CO-H®] v
== v i B O > I
Cap: 1721591 CO-11®] e L
Socket: 170362-1 or
170366-1

tems to be Prepared by Customer
Round crimp terminal R1.25-4TOR
(manufactured by AMP.)
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APPLICATIONS OF Z-L SERIES PRODUCTS

2.6.6 Connector Terminal Layouts cont.

4) Connectors and Terminals for Motor with Brake

1 | Phase U Red
2 | PhaseV White
3 | PhaseW Blue
4 | Frame ground (FG) Green
5 | Brake terminal Black
6 | Brake terminal Black

BE

A EE

== Il

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

70

l B n 170366-1

—1
AHBCTOH| oo

0] »

Sl

Ol

@
~OOr -+ U | SN2

e ca=O% O
D Rca=O% HOINY E
oS m@©f JIOI Rl

M4 crimp terminal

ftems to be Prepared by Customer
Round crimp terminal R1.25-4TOR {manufactured
by AMP)

{DC side)

K@ @_Lﬂ_ed
o =0 M

Black

AC input

Brake power supply (manufactured by
Yaskawa Controls Co., Ltd.)

s 100 VAC input: 90 VDC (LPDE-1HO1)
e 200 VAC input: 90 VDC (LPSE-2HO01)



USING THE DIGITAL OPERATOR

This chapter describes the basic operation of the digital operator and the con-
venient features it offers.

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

Operate the digital operator as you read through this chapter.

3.1 Basic Operations ..opeeeeeeresereeeenonnes 12

3.1.1 Connecting the Digital Operator ....................... 72
3.1.22 Resetting Servo Alarms ... 73
3.1.3 Basic Functions and Mode Selection .................... 74
3.1.4 Operation in-Status/ DisplayMode . ... 75
3.1.5 Operation in User Constant Setting Mode ................ 76
3.1.6 Operation in Monitor Mode . .............. ...t 81

3.2 Using the Functions .........coovveeeee.... 84

3.2.1 Operation in Alarm Trace-back Mode ................... 84
3.2.2 Operation Using the Digital Operator ................... 86
323 AUIOWNING ..ottt e 89
3.2.4 Clearing Alarm Trace-back Data ................ . ... .. 95
3.2.5 CheckingMotor Type .........cooviiiiiiiii, 96
3.2.6 Checking Software Version ... 97
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USING THE DIGITAL OPERATOR
3.1.1 Connecting the Digital Operator

3.1 Basic Operations

This section describes the basic operations using the Digital Operator.

3.1.1  Connecting the Digital Operator ............ ... i, 72
3.1.2  Resetting Servo Alarms ... ..ot 73
3.1.3 Basic Functions and Mode Selection .............. ... ... .. ... .... 74
3.1.4 Operationin Status Display Mode ........... .. ... .. 75
3.1.5  Operation in User Constant SettingMode ........................... 76
3.1.6  Operationin MonitorMode ............. . i i 81

3.1.1 Connecting the Digital Operator

The Digital Operator is available as two types: JUSP-OP02A-1 (Hand-held Type) and JUSP-
OPO3A(Mount Type).
Each type is connected to the Servopack as shown below.

JUSP-OP02A-1| (Hand-held|Type) JUSP-OPO3A (Mount Type)
~ N
@ SERVOPACK

( )

CEERER —

DOWN DATA
DIG
PERATOR

0 €3
JUSP-OP02A

SERVOPACK 0oPo3A J

ALARM DSPL

( meser ) SET

KM

Attach directly to
the Servopack

iy

©
[
¥ vaskawA E o
\y
Connect using the 1 m 7 D
cable supplied. é ||
\ 1CN
SGDL-01AP| [C)
200V ™~
Servopack

e The Digital Operator connector can be connected or disconnected while the Servopack
power is ON.
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3.1 Basic Operations

3.1.2 Resetting Servo Alarms

Servo alarms can be reset using the Digital Operator. (Servo alarms can also be reset by the
CN1-18, ALMRST input signal. Refer to 2.5.1 for detalls.)

Type: JUSP-OP0O2A-1 Type: JUSP-OP0O3A
Press
ALARM m UP, DOWN L
A
Pres orm e ®» @
simultaneously Alarm Reset

NOTE Afteran alarm occurs, remove the cause of the alarm before resetting it. Referto Section
5.2 Troubleshooting to determine and remedy the cause of an alarm.
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USING THE DIGITAL OPERATOR

3.1.3 Basic Functions and Mode Selection

3.1.3 Basic Functions and Mode Selection

Digital Operator operation allows status display, user constant setting, operating reference,
and auto-tuning operations.

Basic Mode Selection
The four basic modes are listed below. Each time the mode key is pressed, the next mode in
the sequence is selected.

JUSP-OP02A-1 JUSP-OP0O3A

Press the
MODE/SET

Press the

DSPL__
SET

key to switch the mode.

key to switch the mode.

2L

/ Status Display, \

Mode — Sub-section 3.1.4

GERED

Displays the Servopack status as bit /
\ data and,codes.

1
\l__

/Setting Mode —-Sub-section 3.1 5\

Clr[- 1510 =38

K Sets the user constants to select and J Special Modes

set all Seryopack functions. .
These modes are selected by setting
[ ¥ |
a value for user constant Tn-00

(-

/ Monitor Mode — Sub-section 3.1.6 "

ikl 101 g Mot

Displays the speed references to the Servopack, -00
the actual speed, and internal status. J HLTOY 1 Operation mode from digital
{% operator - Sub-section 3.2.2
/ Alarm Trace-back \ g0-0¢2 | Clear alarm trace-back
Mode — Sub-section 3.2.1 data — Sub-section 3.2.4

o)
QA

\ Displays a log of previous alarms.

5' 0o-04 | Motor-type check mode —

/ Sub-section 3.2.5
Auto-tuning mode —
00-05 Sub-section 3.2.3

Software-version check
00-06 mode — Sub-section 3.2.6
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3.1 Basic Operations

3.1.4 Operation in Status Display Mode

The status display mode displays the Servopack status as bit data and codes.

e Selecting Status Display Mode

MODE/SET

Press or to select the status

display mode.

Ul —
(-8 IREEE

b~/

- The status display mode is selected when the
Sltatus Display  power supply is turned ON.
ode

Keys to the status display are shown below.

[
Bit Data Code

Positioning Complete A - ~
A\ ai e s
AR N L

/ \[—TTGON see next page

Reference
Pulse Input see below

Code Status
J Base block
i

Servo OFF

Run
T i‘tJ Servo ON

Forward Rotation Prohibited
ol J CN1-16 (P-OT) OFF. See Cn-01 Bit 2 (page 32).

CN1-17 (N-OT) OFF. See Cn-01 Bit 3 (page 32).

} Reverse Rotation Prohibited

Alarm Status
"q Displays the atarm number.

w—'
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USING THE DIGITAL OPERATOR

3.1.5 Operation in User Constant Setting Mode

Bit Data Description
Power ON Lit when Servopack power ON. Not lit when Servopack
power OFF.
Base Block Lit for base block. Not |it at servo ON.
Positioning Complete Lit if error between position reference and actual motor

position is below preset value.

Not lit if error between position reference and actual
motor position exceeds preset value.

Preset value: Set in Cn-1B (1 pulse is standard setting)

TGON Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset vaiue: 20 v/min

Reference Pulse input Lit if reference pulse is input.
Not lit if no reference pulse is input.

3.1.5 Operation in User Constant Setting Mode

1) Two types of user constant are used

a) Constant Settings (Cn-04 to Cn-26)
b):Memory Switches (Cn-01,-Cn-02)

The setting method is different for each type.

The Servopack-offersadarge number of functions, which are selected and adjusted by
the user constant settings.

The ‘constant 'settings (Cn-04 to Cn-26) 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 C List of User Constant Settings.
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3.1 Basic Operations

2) Using the Setting Mode for Constant Settings (Cn-04 to Cn-26)

The constant settings (Cn-04 to Cn-26) allow setting of a constant. Check the permitted
range of the constant in Appendix C List of User Constant Settings, before changing the
data. The example below shows how to change user setting Cn-04 from 80 to 40.

For JUSP-OP02A-1

DSPL

1) Press | —s= | to select the user constant
setting mode.

JUSP-OP02A-1

2) Select the user constant number to set.
Press the and keys to select the
digit.

Press the and keys to change the
value.

3):Press {0 display thecurrent data for
the user constant selected at step 2.

4) Set the required data.

Press the and Keys to select the
digit.

Press the E/\j and keys to change the
value.

5) Press [ to store the data.

6) Press once more to display the user
constant number again.

7) Repeat steps 2 to 6 as often as required.

“
CLED 3%%'29 G[[EB

\CRL LR«

sle Q_ N
lr‘l ,,ng] ‘f’nl-ﬂuﬂ
LIR) 71N

The selected

D 1gY NKS.
CREER T@l@%gtb' e

\I\JIE?: bCe(r)nstant Data
Clnl-12ls) o

N

(QIQDL&LJ WEE)
2 Thg se_lected

e ™

©
)

. M| The stored

+ data blinks.

User Constant
Number % Data

-0 <o EEEHD
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USING THE DIGITAL OPERATOR

3.1.5 Operation in User Constant Setting Mode cont.

For JUSP-OP03A

MODE/SET

1) Press D to select the user constant ~ MODE/SET /’ HREEE
setting mode. G-FED s‘%tggg ([ TED
\EHED~
DOWN

2) Press the . and . keys to select the FIR
user constant number to set. ﬁﬂ!g
BN = T

JUSP-OPO3A

DATA DATA
3) Press D to display the current data for Uses Constant Number

the user constant selected at step 2. EH o™ EE

up DOWN

4) Pressthe | 1) and @ keys to change the QLDM&JD
. D()WN
data to the required value. .
|,' .‘i.’_,l' ",'L’
Value changes rapidly

when key held down
DATA

Y ! /
5) Press({ 2  to store the data. (D]2]5[S]0)  The stored data biinks.
7/ H AN

DATA User Constant DATA

6) Press || once more to display the user ~ Nomberaa O  Dee

constant-number again. Hm Sl

7) Repeat steps 2 to 6 as often as required.

» Refer to Appendix C List of User Constant Settings
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3.1 Basic Operations

3) 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 3 of memory switch Cn-01.

For JUSP-OP02A-1

1) Press [—%— to select the user constant
setting mode.

JUSP-OP02A-1
2) Select the user constant number to set.
Press the @ and keys to select the
digit.
Press the and keys to change the
value.

3) Press % to display the current data for
the memory switch selected at step 2.

4)-Press the @ and keys to select the
bit number to set.

5) Press the and keys to set the
memory switch data ON or OFF for the bit
number.

6) Repeat steps 4 and 5 as often as required.

7) Press . to store the data.

/’ >
D setno
\U -':'l“JJ

CREED % CREED

The selected

T@l@ digit binks.

Bit
Memory Number
Switch Data to Set

S FEEER

User Constant {P
Number

Cl]-160 )
[N

[
ECA86420

Bit
Number IE!.
S~FDBg? SU '

Bit Number to Set

Press either key.

or

\

\ \ 1 7
e}
o)

/2R R S

The stored data
blinks.

Turning Bits ON and OFF

Memory switches use bits, not numbers, to select
functions.

Sixteen bits are available (1 to 9 and A to E). Select
the required functions by turning the appropriate bit
ON (function ON) or OFF (function OFF).

ECAB86420

TREED

FDBS8 7531

1= OFF
I=0ON
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USING THE DIGITAL OPERATOR

3.1.5 Operation in User Constant Setting Mode cont.

. User Constant Memo
8) Press once more to display the user  Number % Switch%ata

constant number again. B‘H P g!mi

» Refer to Appendix C List of User Constant Settings.

-~ —
o MODE/SET

Cao) 1) Press [ ] to select the user constant  MODE/SET Y ELIRES
JUSP-OP03A ; , Setting
setting mode. Ln-BD  voge” CLLED

e~

up DOWN

2) Press the and keys to select the

user constant number to set.

MODE/SET Bit
Memory Number

3) Press [:] to display the current data  User Constant % Switch Data to Set

Number
A

for the memory switch selected at step 2. IHB gmw :T_!']
[ ] (W} ’ 6 A 3l

UpP DOWN
4) Press'the | 1] and keys to select the 5
bit number to set. Bit  ~pARes AN
Number (¢ 2f §i%5il3) k@
~
FDBY7S3 -
il
Bit Number to Set
MODE/SET
5) Press D to set the memory switch OFF Mﬁsa N
data ON or OFF for the bit number. FE g— g | '

6) Repeat steps 4 and 5 as often as required.

DATA

7) Press D to store the data. The stored data
blinks.
DATA User Constant pata  Memory
8) Press [j once more to display the user ~ Number Switch Data

constant number again. H'B £~ smma

* Refer to Appendix C List of User Constant Settings
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3.1 Basic Operations

3.1.6 Operation in Monitor Mode

1) The monitor mode allows the reference values inputinto the Servopack, I/O signal status,

and Servopack internal status to be monitored.

The monitor mode can be set during motor operation.

2) Using the Monitor Mode

The example below shows how to display 1500, the contents of monitor number Un-00.

For JUSP-OP02A-1

1) Press to select the monitor mode

JUSP-OP02A-1

2) Press the and keys to select the
monitor number to display.

3)-Press to display the data for the mon-
itor number selected at step 2.

(oama) . .
4) Press once moretodisplay the moni-
tor number again.

For JUSP-OPO3A

MODE/SET
1) Press D to select the monitor mode.

JUSP-OPO3A

DOWN

up
2) Press the and keys to select the

monitor number to display.

DATA
3) Press D to display the data for the moni-
tor number selected at step 2.

DATA
4) Press D once more to display the moni-
tor number again.

Monitor DATA.
Number Data

alim] ™ g [ 0]
o[58 o™ Gl

Moni DATA
Nonitor
O <o ELEED

MODE/SET

/AL~
GAED o CHED

G
up
® - (LLER
mq
EREEE

Monitor
Number Data

=11 B g
Ll-[-510) ~o= BLASICD

Monitor
Number Data

iy ™ L]
Eh-ER <5~ EEED
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USING THE DIGITAL OPERATOR

3.1.6 Operation in Monitor Mode cont.

3) Keys to Monitor Mode Display are shown below.

Monitor Monitor Display
Number
T Actual motor speed Units: r/min.
LT L)
Vi Units: r/min.
vnTuc (with respect to rated torque)
Un-03 Number of pulses from motor U—phase edge
Units: pulses
=Y Electrical angle
unty Units: deg Internal Status
Hn-05 Internal status bit display Bit Display
L%t R o
i ePoPePePaf
e Internal status bit display ~ ~t
11
il L (EEeE EJ
Um0 Input reference pulse speed display s p) wpn pf eg p| mpm g mpn
Ceree Units: r/min. @é@ OPNE) @é
s Position error
Un-G8 Units: x1 reference unit (Cn-02 Bit E = 0)
x100 reference unit (Cn-02 Bit E = 1)
Gae08 Reference pulse counter ‘
unTy Units: pulses
Monitor | Bit # Description Related I/O Signal,
# User Constant
Un-05 1 | Servo alarm CN1-34 (ALM)
2 | Dynamic brake ON
31 | Reverse rotation mode Cn-02 Bit 0, CN2-7 (DIR)
4 | During motor rotation Status display mode
5~ Positioning complete CN1-8 (COIN) , status display
: mode
6 | Mode switch ON
7 | Not used
8 | Notused
9 | Motor power ON
10 | A-phase CN2-16(PA), CN2-17(xPA)
11 | B-phase CN2-18(PB), CN2-19(-PB)
12 | C-phase CN2-14(PC), CN2-15(xPC)
13 | U-phase
14 | V-phase
15 | W-phase
16 | Servo ON CN1-14 (S-ON), Cn-01 Bit 0
17 | P operation CN1-15 (P-CON)
18 | Forward overtravel CN1-16 (P-OT), Cn~01 Bit 2
19 | Reverse overtravel CN1-17 (N-OT), Cn-01 Bit 3
20 | Not used
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3.1 Basic Operations

Monitor | Bit # Description Related I/0 Signal,
# User Constant
Un-06 1 | Input reference pulse CN1-1 (PLUS), CN1-2(%PULS)
2 | Input pulse sign CN1-3(8IGN), CN1-4 (*SIGN)
3 | Error counter clear input CN1-5 (CLR), CN1-6(%CLR)
4 | Not used
to
20
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USING THE DIGITAL OPERATOR
3.2.1 Operation in Alarm Trace-back Mode

3.2 Using the Functions

This section describes how to use the basic operations described in section 1 to operate
and adjust the motor.

3.2.1  Operation in Alarm Trace-backMode .......... ... ... . ... ........ 84
3.2.2 Operation Using the Digital Operator ............... ... .. ... ... 86
323 AUOIUNING .o 89
3.2.4 Clearing Alarm Trace-back Data ........ ... ... ..o i, 95
3.2.5  Checking Motor Type . ..ot 96
3.2.6 Checking Software Version ..., 97

3.2.1 Operation in Alarm Trace-back Mode

1) The alarm trace-back mode displays up to ten alarms which occurred previously. By al-
lowing confirmation of what alarm occurred when, it is a useful aid to speed up trouble-

shooting.
R F A T
154 RS TT
| ——
Alarm Sequence Number Alarm Code Refer to Section 52
The'higher the/rnumber, for troubleshooting.

the older the alarm data

NOTE The alarm trace-back data are not cleared on alarm reset or when the Servopack power is
turned OFF. This does not adversely affect operation.
The data are cleared using the special mode: Clear alarm trace-back data.
Refer to sub-section 3.2.4 for details.

Alarms CPF00 and CPFO1 are not stored as alarm trace-back data, since they are operator-
related alarms.
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3.2 Using the Functions

2) Using the Alarm Trace-back Mode

Follow the procedure below to determine which alarms occurred previously.

For JUSP-OP02A-1

1) Press to select the alarm trace-

back mode.

JUSP-OP02A-1

2) Press the and [z} keys to scroll the
alarm seqguence numbers up and down
and display information on previous
alarms. The higher the left-hand digit
(alarm sequence number), the older the
alarm data.

' For JUSP-OPO03A
| G |
@m0 |
%?@ o

JUSP-OPO3A

MODE/SET
1) Press
back mode.

to -skelectithe alarm trace-

up DOWN
2) Press the and keys to scroll the
alarm seqguence numbers up and down
and display information on previous
alarms. The higher the left-hand digit
(alarm sequence number), the older the
alarm data.

NOTE Referto Section 5.2 for troubleshooting.

8 —
kD kD

\EFER~

Alarm Trace-back Mode

oder (B[=]R] )
04

Cl-1RI2)
Newer =

Enl-00 —~
Cll-18

\GFEB

Alarm Trace-back Mode

M SET

older (S]-13] 10

2
LRIy
Newer HB

®
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USING THE DIGITAL OPERATOR
3.2.2 Operation Using the Digital Operator

3.2.2 Operation Using the Digital Operator

[E;:: Simple Motor Check
Operation from the Digital Operator allows the Servopack to run the motor. This allows rapid
checking of basic operations during machine set-up and testing, without the trouble of con-
necting a host controlier.

Power No need to connect to host
controller or external

circuits.

Motor can be run just from
the Digital Operator.

Used during machine set-up
and testing. Forward, reverse
settings possible.

NOTE SGML Servomotor runs at 500 r/min. The motor speed connot be changed.

1) Operation Usingthe Digital Operator

Use the following procedure to-operate the motor from the Digital Operator

For JUSP-OP02A-1

DSPL

1) Press |7/s=— ) to select the user constant

setting mode. N TABTE Gl 1 bbb

JUSP-OP02A-1 \ GHHH

Setting Mode
2) Select the user constant number Cn-00.
" [zlin] "
(User constant Cn-00 is selected when the [Cln]- 10 se'gt Cn-00.
power is turned ON.) @;ﬁ@gé;@;g]é
B The selected digit

blinks.

Press the and keys to select the ““

digit.
Press the @ and [\ZJ keys to change the value.

3) Press &3 to display the current data for @
User Constant Number Data

the user constant Cn-00. H ~TA H
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3.2 Using the Functions

4) Press the and keys to change the
data to 00.
(This user constant is set to 00 when the
power is turned ON.)

:3 Set to 00-00.
Press the GEB l@

keys to change the
value.

DSPL.

5) Press | —s= | to setthe Digital Operatorin
operation mode. Operation is now pos-
sible under Digital Operator control.

CIED -,
L)
L

Display for operation mode from
Digital Operator

6) Press to set the servo ON status ~ Press Servo ON ils
(motor power turned ON).
Select Servo ON/Servo OFF to change. S ase bock ﬁlEE@

7) Press the and keys to operate the

Motor runs
forward while

forwara (@ Motor
is key is
motort pressed. Forward
) Rotation
Motor Forward/Reverse Rotation Motor runs (@C
backward while Motor
this key i
Drlsssee)(liis Reverse
Rotation

8) Press | —%— to revert to CIS-12D). This
sets:the servo OFF status (motor power
turned OFF).

(Alternatively, press to set the servo

OFF status.)

9) Press to return to the setting mode
display. This disables operation under Dig-
ital Operator control.

For JUSP-OPO3A
3
®C | MODE/SET
C i 1) Press D to select the user constant
JUSP-OPO3A setting mode.

Up OOWN
2) Press the and keys to select the
user constant number Cn-00.
(User constant Cn-00 is selected whenthe
power is turned ON.)

DATA
3) Press D to display the current data for
the user constant Cn-00.

(THED -,
Clol-[oi
Uy ju

GBLED
Clnl- 121
Dl g (M (W)

Setting Mode Display

TARES
NGREEE

Setting Mode
CTAl-1015) select en-00.
o
/ s

[ (niln
(Cln]-1510)

User Constant Number E‘j
= )
(Clnl- 1215

LI

NES

Data
o BRL-D
)

(] Ll



USING THE DIGITAL OPERATOR

3.2.2 Operation Using the Digital Operator cont.

88

DOWN

up
4) Pressthe and keys to change the
data to 00.
(This user constant is set to 00 when the
power is turned ON.)

MODE/SET
5) Press D to set the Digital Operatorin

operation mode. Operation is now pos-
sible under Digital Operator control.

DATA
6) Press D to setthe servo ON status (mo-
tor power turned ON).

Select Servo ON/Servo OFF

DOWN

upP
7) Pressthe and keysto operate the

motor.

Motor Forward/Reverse Rotation

MODE/SET
8) Press D to revert to ID This
sets theservo/ OFF status (motor power
turned OFF).

DATA
(Alternatively, press [j to set the servo
OFF status.)

DATA
9) Press D to return to the setting mode
display. This disables operation under Dig-
ital Operator control.

HE Set to 00-00.

bR

:n G
LD

Value changes
rapidly when key
heid down.

CHNED
[

Display for operation mode from
Digital Operator

Press
Servo ON R
DATA - motor ON EIEE
Servo OFF -
to change. - base block EIEE

_UP_ Motor runs

forward while Motor
this key is Forward
pressed. Rotation

DOWN Motor runs

backward while Motor
this key is Reverse
pressed.

Rotation

(THED~, "5

CEED -,
Clnl-151)

Setting Mode Display



3.2 Using the Functions

3.2.3 Autotuning

[[:? No experience required to achieve optimum settings.
The Servopack contains a built-in autotuning function to automatically measure the machine
characteristics and set the user constants.
Servo drives normally require tuning to match the machine configuration and rigidity. This
tuning requires a great deal of experience and is difficult for a person unfamiliar with the tun-
ing procedure.
However, autotuning allows even totally inexperienced people to easily complete the tuning.

Autotuning
Automatically measures the
machine characteristics and
sets the user constants.

Load Inertia o
G ﬁ Autotuning is similar to
Servomotor | ] Friction auto-focus for a camera.

Servopack

1) User Constants Automatically Settable with Autotuning

Cn-04 Speedloop gain

Cn-05 Speed loop integration time
constant

Cn-1A Position loop gain

Once autotuning has been completed, the autotuning procedure can be omitted for sub-
sequent machines, providing the machine specifications remain unchanged.

It is sufficient to directly set the user constants for subsequent machines.

The machine rigidity can be selected from one of seven levels.

NOTE e Conduct autotuning with the motor attached to the machine.
Make sure that the machine is ready for operation and take sufficient safety precautions
when operating the machine.

» Make sure that the P-CON signal is OFF (Pl control is selected) before starting autotun-
ing.

S
TERMS

Machine ngldlty Motor ﬁ

The machine rigidity is one of the machine charac-
teristics refated to servo control. Set the servo to
high response for a machine, such as a machine

tool, with high rigidity, and to low response fora ma- ﬁmwr 5 E

chine, such as a robot, with low rigidity. C )
Low rigidity

High rigidity

89




USING THE DIGITAL OPERATOR

3.2.3 Autotuning cont.
2) Using Autotuning

Follow the procedure below to run autotuning.

For JUSP-OP02A-1

BSPL

1) Press | s~ | 1o select the user constant
setting mode.

JUSP-OP02A-1

2) Select the user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

Press the and keys to select the

digit.

Press the and keys 10 change the
value.

3) Press to display the current data for
the usen constant Cn-00.

4) Press the @ and keys to change the
data to 05.

5) Press to display the machine rigid-
ity.

6) Press the and keys to select the
machine rigidity. If the actual rigidity is un-
known, select medium rigidity.

7) Press to select autotuning mode.

90

o) ‘EHEE]@ "~
N GaFED dIED

NGREEEG

Setting Mode

B Select Cn-00.
ale Ste
4 o
b (430K
The selected
digit blinks.

=)

T@l@

=
User Constant Number e Data

Ty
Ell-1210) o™ Eal-ol)

H Set to 00-05.
Press the [ A [\/ i
ress ine D T@l@

keys to change the %

value. ks

GO 2,
GEEEE

Machine Rigidity
Display

fud Y D} High Rigidity
LT

CI-TEERE) |© vesm mgeiy
"~ [if]
L. Uit Low Rigidity

CFBED >,
"' (tun)

Autotuning Mode



3.2 Using the Functions

8) Press to set the servo ON status.

Select Servo ON/Servo OFF

9) Pressthe and keys to operate the
motor.

Motor Forward/Reverse Rotation

10) When autotuning is complete, the END

message is displayed, as shown to the
right.
Servo OFF status is automatically se-
jected. 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 {o
the (GlG[- 015} display.

12) Press to return to the setting mode
display. This ends the autotuning opera-
tion.

For JUSP-OPO3A

MODE/SET
1) Press D to select the user constant
setting mode.

JUSP-OPO3A

Up DOWN
2) Press the and keys to select the
user constant number Cn-00.
(User constant Cn-00 is selected when the
power is turned ON.)

DATA
3) Press D to display the current data for
the user constant Cn-00.

19
(1 [l

Press Servo ON

- motor ON
Servo OFF

to change. - base biock

CHEED

-} Motor runs
8 forward while
this key is 5

pressed.

Motor runs

V) backward while
this key is
pressed.

Motor
Forward
Rotation

Motor
Reverse
Rotation

E. Autotuning Complete

T e EFTETE
CLIEld) Glo1-J&ls)

Elol-lol9
L L) DATA
NTER

[ [m]
_ |1

Setting Mode Display
e Refer to sub-section 3) on page 93 for the precautions relating to autotuning.

MC@ET E-Ra9 ~

Chl-I58

Gy

€

Eadd

Setting Mode

ﬂﬂ s?fct Cn-00.

DATA

User Constant Number

Data
El-[-Ieln) o™ Elal-lele




USING THE DIGITAL OPERATOR

3.2.3 Autotuning cont.

DOWN

uP
4) Pressthe and keysto change the

data to 05.

MODE/SET

5) Press D to display the machine rigid-
ity.

upP DOWN
6) Press the | f] and keys to select the
machine rigidity.

MODE/SET
7) Press D to select autotuning mode.

DATA

8), Press D to,set the servo ON status.

Select Servo ON/Servo OFF

DOWN

up
9) Pressthe and keys to operate the

motor.
Motor Forward/Reverse Rotation

10) When autotuning is complete, the END

message is displayed, as shown to the
right.
Servo OFF status is automatically se-
lected. If Servo ON/Servo OFF is selected
by a signal from an external contact, turn
this signal OFF.
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BIA-I0[5) setto 0008

ClEER)
DOWN L. L] up
ClE-0)

H Value changes

rapidly when
key held down.

G -, P
AEEE
L. L

Machine Rigidity Display

TrlA
LU

High Rigidity

up . DOWN
®)| (LD [ wnron

i)l
i

Low Rigidity

CEEED -, "
"" {tun)

Autotuning Mode

Press Servo ON
@ - motor ON
Servo OFF

to change. - base block

Motor runs
forward while

this key is

pressed.

Motor runs
backward while

this key is

pressed.

(1 Jeli
(& Jeli

Motor
Forward
Rotation

Motor
Reverse
Rotation

EIB Autotuning Complete



3.2 Using the Functions

up DOWN
11) Releasethe (4] and [ §] keystorevertto (=] [E]n[g) 7O™ {Ea]-[0]S)

the G155 display.

DATA

12) Press || to retum to the setting mode —a\ DATA
display. This ends autotuning operation. D
Clnl-1o0

» Refertothe following sub-section 3) forthe Setting Mode Display
precautions relating to autotuning.

3) Precautions Relating to Autotuning

a) Speed Setting During Autotuning

The motor speed during autotuning is 500 r/min.
DOWN

Up
The motor runs intermittently while the @ or (or or ) key is held down.

The motor does not rotate continuously.

b) Machine Rigidity Selection
Selectthe machine rigidity as described below. If the actual rigidity is unknown, select
mediur rigidity.

EHB Medium Rigidity

ﬂ!ﬂ High Rigidity
|3
=108 ) Low Rigidity

e |f the Machine Resonates

DATA
At servo ON when the (or [j ) key is pressed or when the motor is operated by

DOWN Up
pressing the or (@ or ) key, machine resonance indicates an inap-

propriate machine rigidity setting.
Follow the procedure below to correct the machine rigidity setting, and run autotuning
once more.

MODE/SET
(1) Press the [ =% (or D ) key to cancel autotuning.

MODE/SET
(2) Pressthe | & (or D ) key once more to enter the machine rigidity setting
mode. Reduce the setting by one.
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USING THE DIGITAL OPERATOR

3.2.3 Autotuning cont.

e |f Autotuning Does Not End

Failure of autotuningtoend E.B ,is caused by aninappropriate machine rigid-

ity setting. Follow the procedure below to correct the machine rigidity setting, and run
autotuning once more.

MODE/SET
(1) Press the | =55 —] (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.

¢) Input Signals

e The OT signal is enabled during autotuning. input the OT signal during autotuning.
To conduct autotuning without inputting these signals, set user constant Cn-01 Bits 2
and 3to 1.

s Autotuning dis-not -possible -during -ovel

(P-OT or N-OT signal OFF). POOR
Load
== )
A A
P-OT N-OT Motor
OFF ON
e Conduct autotuning when no overtra-

vel has occurred (both P-OT and GOOD

N-OT signal ON). Load
A A
P-OT N-OT Motor
ON ON

e Set the P-CON signal OFF during autotuning.

e [f using the S-ON signal to set the servo ON status, display ﬂ. before turning
ON the S-ON signal.
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3.2 Using the Functions

3.2.4 Clearing Alarm Trace-back Data

1) This procedure clears the alarm history, which stores the alarms occurring in the Servo-
pack. Each alarm in the alarm history is set to A99, which is not an alarm code. Refer to
3.2.1 Operation in Alarm Trace-back Mode for details.

2) Follow the procedure below to clear the alarm trace-back data.

For JUSP-OP02A-1

1) Press |~ | to select the user constant

setting mode. % /’ -\\
Semng Mode

JUSP-OP02A-1 4/

2) Select the user constant number Cn-00

(User constant Cn-00 is selected when the ' L) Select Cn-00.

power is turned ON.) s;
@ The selected digit

T@ lgmks
]

Press the and keys to select the diy...

Press the and keys/to:ichange the
value.

3) Press B4 to display the current data for
User Constant Number Data

the user constant Cn-00. ET-1- 150 Eor S H
4) Press the and keys o change the EH Set to 00-02.

data to 02. Press the
keys to change the ij@l@
value. @
DSPL
5) Press |~3—] to clear the alarm trace-
back data.

Clear the alarm trace-back data.

i DAT/
6) Press = 1o return to the user constant
User Constant Number Data

data display. El--I5) “° Blo-1E)2)

(@ For JUSP-OPO3A
%C:lt
@0 | MODE/SET ‘ -
Clao 1) Press || to select the user constant ~ MODESET 7 a3 It
JUSP-OP0O3A setting mode. @5=@@ @IEE

Semng Mode
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USING THE DIGITAL OPERATOR
3.2.5 Checking Motor Type

DOWN
2) Press the . and C] keys to select the (Cln]-1510) Select Cn-00.
user constant number Cn-00. m/' FT] q
(User constant Cn-00 is selected when the -]

T2 5

power is turned ON.)

DATA
D,
3) Press D to display the current data for  User constant Number Data

the user constant Cn-00. Cl-l-100m o™ @al-1a1

DOWN

upP
4) Pressthe and @ keys to change the ﬂ Set to 00-02.
data to 02. bown lﬂl
W@ ®
EH Value changes

rapidly when
key held down.

MODE/SET
5) Press D to clear the alarm trace- MOREISET
back data.
Clear the alarm trace-back data.
DATA o
6) Press D to return to the user constant  ..; constant Number fj Data

data display. H 4T H

3.2.5 Checking Motor Type

Set Cn-00 to 00-04 to select the motor-type check mode.
This mode is used for maintenance and is not normally used by the customer.

Operation Motor Type Display

Set Cn-00 to 00-04 Q_. 'u ‘.

MO ET -E;_ Motor Capacit
%.%g ﬁ Motor Type 9E: 30W y
4: SGML 200V b2: 50W

5: SGML 100V 01: 100W

-.-
.
—y

Motor type displayed 85 §88W
04: 400W
== Mﬁs]‘ 08: 750W
Modification Index Modification Index (Modification No.) Display
(Modification No.) displayed |

NI 1=l Hexadecimal Display

@@@@

Dx16 + Qx162 + D %18+ @ = Modification index
{Modification No.)

-
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3.2 Using the Functions

3.2.6 Checking Software Version

1) Set Cn-00 to 00-06 to select the software-version check mode.
This mode is used for maintenance and is not normally used by the customer.

Operation Software Version Display
O Dul N 1 N T I
Set Cn-00 to 00-06 G Dl i ] J
——
. MODE/SET Software
RSP 6 e Version
T E: SGOL-OCOIOIP

(for position control)

Software version displayed
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SERVO SELECTION AND
DATA SHEETS

This chapter describes how to select Z-L series servo drives and peripheral
devices.

The section also presents the specifications and dimensional drawings re-
quired for selection and design.

Choose and carefully read the relevant sections of this chapter.

4.1 Selecting a >-L series Servo ................ 101

4.1.1 Selecting a Servomotor .. ... i 101
4.1.2- Seléoting-a Servopack ... ..ol 112
4.1.3 Selecting a Digital Operator ............. ... ... . ..., 114

42 SGML Servomotor ......cceeeeeeceeeeseseo 115

4.2.1 Ratings and Specifications . . ............ ... ool 115
41212 “Mechanicall Characteristics ...... ..., 124

4.3 Servopack Ratings and Specifications ........ 126

4.3.1 Ratings and Specifications . ............ ...l 126
4.3.2 Overload Characteristics . ................iiiuinnn. 129
4.3.3 Starting Time and Stopping Time ...................... 130
434 Loadlnertia ... 130
43.5 OverhangingLoads .................... il 132
4.3.6 Power Consumption . . .......cuvvrninnaiiinniniia., 133

4.4 X-L series Dimensional Drawings ............ 134

4.4.1 Servomotor Dimensional Drawings .................... 134
4.4.2 Servopack Dimensional Drawings ..................... 147
4.4.3 Digital Operator Dimensional Drawings ................. 150

4.5 Selecting Peripheral Devices ................ 151
4.5.1 Selecting Peripheral Devices ................... ... 151
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4.1 Selecting a 2-L Series Servo

4.1 Selecting a Z-L Series Servo

éﬁg This section describes how to select the Z-L Series Servomotor, Servopack, and Digital
i Operator.

4,11 Selecting a Servomotor ...t e 101
4.1.2 Selectinga Servopack . ... i e 112
4.1.3 Selecting a Digital Operator ........ ... i i 114

4.1.1 Selecting a Servomotor

1) The selection of SGML Servomotor matched to the servo system in which it is used is
based on the servomotor type, that is, the seven alphanumeric characters after “SGML-”,

described below. The numbers (1) to (6) below correspond to the numbers in the flow-
chart for Servomotor selection on the following pages.
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.

B Mode! Numbers for Standard Servomotors

SGML-01AF 12[]

102

Z-L Series

SGML: SGML Servomotor

1) Rated output (motor capacity)
A3: 30W (0.04HP)  A5: 50W (0.07HP)
01: 100W (0.13HP)  02: 200W (0.27HP)
03: 300W (0.40HP)  04: 400W (0.53HP)
08: 750W (1.01HP)

2) Supply voltage

T 7T

A: 200V B: 100V

3) Encoder specification

F: 1024 P/R incremental encoder

4) - Design revision order

5)—Shaft specification

2: Straight without key
3: Flat key seat
4: Straight with key

6) Options

Blank: Standard (W/O brake)
B: With brake (90VDC)
Ci|With brake (24VDC)

Flowchart for Servomotor selection>

Selected motor type
~ [ -1 = VP ETY PR ORY
Example saML- (032 B PR {10 4D R
Axis 1 SGML- [T e e
Axis 2 SGML. {2 T e e
® o o ® ® © & o [ ]




4.1 Selecting a X-L Series Servo

The actual selection of the SGML Servomotor is conducted according to the following
flowchart.

Flowchart for Servomotor Selection

< Start Servomotor selection )

A

1) Select motor capacity e e o |f necessary, refer to the data sheets in 4.2.1
Ratings and Specifications.

5
C @ Fill in Machine Data Table ) e & @ Referto 2) Machine Data Table on page 112.

¥

® Select capacity using
Servomotor sizing software.

eee SeeNoteld.

Enter code as characters 1 and 2:

30W (0.04HP) = A3, 50W (0.07HP) = A5,
100W (0.13HP) = 01, 200W (0.27HP) = 02,
300W (0.40HP) = 03, 400W (0.53HP) = 04,
750W (1.01HP) = 08

Determing - motor capacity

Enter rated output
> SCML-BR_ _ _ _ _
J
2) Determine supply-voltage
200 V power supply
100V / 200V ? - SGML-O0OA_ _ _
100 V power supply . SGML-OCB.
i |
3) Enter encoder specification
Always enter F.
> SCML-BE® F _ _ _
l, 1
4) Enter design revision order
Always enter 1.
- SGML-JO0O0_

1

:

To next page(A)
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.

From previous page (A)

l

5) Select shaft specification eee SeeNote2.

{

Straight, without key N - SGML-O00002..

Flat key seat - SGML-J00O003.

Straight, with key = SGML-O004
I

6) Selection option specification o e e See Note?2.

|

Under gravitational
load?

No / End Servomotor selection )

Yes
; - _
With brake (90VDC) R S
Y Y o T R
( ) ! SGML-JOO0O0C

{

( End Servomotor selection )

Note 1 Contact your Yaskawa representative for sizing or sizing software.

2 Some options are not available according to the rated output.
Confirm the options available by the Table on the next page.
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4.1 Selecting a Z-L Series Servo

Power Supply Shaft Specifications Brake Brake
100V | 200V | Staight, | FlatKey | Staignt, | 20 VPC | 24VDC
W/O Key Seat W/ Key

(0.04HP)
(0.07HP)
(0.13HP)

200W O o o 5 5 5 =
(0.27HP)

300W O X ®) O 0O o) o)
(0.40HP)
(0.53HP)
(1.01HP)

QO: Available % : Not available
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.

B Model Numbers for Servomotors with Gears

SGML-01 AFJ1

Z-L Serigg e
SGML: SGML Servomotor

1) Rated output (motor capacity)

A3: 30W (0.04HP)  A5: 50W (0.07HP)
01: 100W (0.13HP)  02: 200W (0.27HP)
03: 300W (0.40HP)  04: 400W (0.53HP)

08: 750W (1.01HP)

2) Supply voltage

]
1
|
I

A: 200V B: 100V

3) Encoder specification

F: 1024 P/R incremental encoder

SGML type
with gears 4) Geartype

J: Standard backlash gear

5) Gear ratio

1:1/5 2:3/31 3:1/21 4:1/33

6) | Shaft end specification for standard backlash gears

2: Straight
8: Straight with key and tap

7) ‘Options
Blank: Standard (W/O brake)
B: With brake (90VDC)
C: With brake (24VDC)

Flowchart for Servomotor selection )

Selected motor type

Example SGML-{GHZ B U B E

H r~cre*=r=sr NrTNre e,
Axis 1 SGML-i Si ibdiosicdiading
1 t*remrTIrCIrctTteT A
Axis 2 SGML-; i Sidiididinsiog
] ® L3 L] ] ] [ ] (] ®
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4.1 Selecting a Z-L Series Servo

The actual selection of the SGML Servomotor with standard backlash gears is conducted
according to the following flowchart.

Flowchart for Servomotor Selection

( Start Servomotor selection )

1) Select motor capaoi{y LR

If necessary, refer to the data sheets in 4.2.7
Ratings and Specifications.

¥
( ® Fill in Machine Data Table > e e o Referto 2) Machine Data Table on page 112.

s

@ Select capacity using 0ee SeeNotel.
Servomotor sizing software.
Enter code as characters 1 and 2:
30W (0.04HP) = A3, 50W (0.07HP) = A5,
Determine motor capacity 100W (0.13HP) = 01, 200W (0.27HP) = 02,
300W (0.40HP) = 03, 400W (0.53HP) = 04,

750W (1.01HP) = 08

Enter rated output
- SGML-BmE_ _ _ _ _
I
2) Determinersupply voltage
200 V power supply
100V / 200V ? > SGML-OJA_ __ _
Voowersupply [T Tt
100 V power supply A SGML-OB.
J
3) Enter encoder specification
Always enter F.
> SCGML-BEm F _ _ _
J
4) Enter standard backlash gears
Always enter J.
5 SGML-0O0O00)_ _

:

To next page(A)
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.
From previous page (A)

l

5) Select shaft end specification ®#ee SeeNote2,
for standard backlash gears

¢

Straight - SGML-I00002.,
Straight with key and tap - SGML-O0O00O06
6) Selection option specification e oo See Note 2

|

Under gravitational
load?

No WC End Servomotor selection >

Yes
i ™
With brake (90VDC) . R
With brake (24VDC e
( : _ SGML-0DC00O0c

/

C End Servomotor selection >

Note 1 Contact your Yaskawa representative for sizing or sizing software.

2 Some options are not available according to the rated output.
Confirm the options available by the Table on the next page.
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4.1 Selecting a Z-L Series Servo

Power Supply Shaft Specifications Brake Brake
100V 200V Straight, Flat Key Straight, 90 VDC 24 VDC
W/O Key Seat W/ Key
30W O O 0O O X 5 5
(0.04HP)
(0.07HP)
(0.13HP)
200W ) O o) o) 5 5 5
(0.27HP)
300W O X O O o) 5 5
(0.40HP)
(0.53HP)
750W X O o) ) 5 5 5
(1.01HP)

O: Available % : Not available
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.

2) Machine Data Table

Fill out the machine data table below as an aid to selecting the drive system. When the
machine data table is complete, use the servomotor sizing software to select the motor

capacity.
1) Ball Screw Horizontal Axis
Load mass w —-kg (Ib)
Thrust F ~——kg (Ib) .
Coefficient of friction i — e Table W
Overall eﬁmency n e Motor :&7777_ 1
Gear ratio R (= Nm/NI) — Ball screw
Gear+coupling GD%g —kg-cm2 (Ib-in2.) g%eelrgwoupling
Ball screw pitch P ~——mm (in.}
Ball screw diameter D —mm (in.)
Ball screw length L —mm (in.)
2) Ball Screw Vertical Axis
l.oad mass Wiy —kg (Ib)
Counterweight Wy —kg (Ib) ‘
Coefficient of friction i s Motor
Overall efficiency ! — Gear+coupling
Gear ratio R (= Nm/NI) e GD?%g
Gear+coupling GD2g —kg-em? (Ib-in?.)
Ball screw pitch P ——mm (in.) wi
Ball screw diameter D ~=mmi{in.) L4
Ball screw length L ——mm (in.) Ball screw
3) Timing Belt
Load mass W —=kgi(lb) gg’i‘:y . <~EZWZ]
Thrust F ——Kg (Ib) S ¢ ( > O
Coefficient of friction i —_— !
Overall efficiency n — Gearscoupling  Iming belt
Gear ratio R (= Nm/NI) — GD3g
Gear+coupling GD2g —-kg-cm? (Ib-in2.)
Pulley GD2d —kg-cm? (ib-in2.) Motor
Pulley diameter D ~—mm (in.)
4) Rack and Pinion
Load mass W —kg (Ib) w
Thrust F —kg (Ib) r Rack
Coefficient of friction 5 e
Overall efficiency n — Pinion
Gear ratio R (= Nm/NI) —_— ggazwcoupling
Gear+coupling GD%g —kg-cm2 (Ib-in2.) ¢
Pinion diameter D ——mm (in.)
Pinion thickness t ——mm (in.)
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4.1 Selecting a 2L Series Servo

5) Roll Feeder

Press force

Load GD?2 GD?¢ —kg-cm? (Ib-in?.)
Tension F —Kkg (Ib}
Press force P ——Kg (Ib) Roller
Roiler diameter D —mm (in.} F
Coefficient of friction U —_
Overall efficiency ! —_— x{ : GD? ¢
Gear ratio R (= Nm/NI) — gg"f‘ggc"“p“”g A
Gear+coupling GD?g ——kg-cm? (Ib-in2.)
6) Rotor
Load GD2 GD?¢ —kg-cm? (Ib-in?.)
Load torque Te —kg-cm2 (Ib-in.) Te
Overall efficiency n —
Gear ratio R (= Nm/Ni) — )
Gear+coupling GDh2¢
Gear+coupling GD?g —kg-cm2 (Ib-in?.) GD%g
7) Others
Load GD? GD2¢ —kg-cm? (Ib-in?.)
Load torque Te —=kg-em2 (lb-in2.)
Motor speed Nm ———rf/min
DUTY td —s
Positioning time 1s ——3
Accel/decel time ta —s
o Duty cycle
DUTY td —s
Positioning distance Ls —mm (in.) M : !
Moving member speed \'Z4 ——m/min ELs :
Positioning time is -3 *_@___,} 's Lta_,_l
Accel/decel time ta —s td i

Enter either V¢ or ts. If both are entered, specify priority.

® Operating environment  Operating temperature

QOthers
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SERVO SELECTION AND DATA SHEETS

4.1.2 Selecting a Servopack

112

4.1.2 Selecting a Servopack

1) The selection of an SGDL Servopack matched to the servo system in which it is used is
based on the Servopack type, that is, the four alphanumeric characters after “SGDL-",
described below.

The numbers (1) to (3) below correspond to the numbers in the flowchart for Servopack
selection on the following pages.

SGDL-01 AP

Z-L Series
SGDL: SGDL Servopack

1) Rated output
A3: 30W (0.04HP) A5: 50W (0.07HP)
01: 100W (0.13HP) 02: 200W (0.27HP)
03: 300W (0.40HP) 04: 400W (0.53HP)
08: 750W (1.01HP)

2) Supply voltage
A: 200V B: 100V

3) Model
Pi For paosition control

C Flowchart for Servopack selection >

Selected Servopack type
Example seDL {0} (2} /A P}
Axis 1 Slci BN A
Axis 2 seDL {17100
2 & o ® e © © o o




4.1 Selecting a 3-L Series Servo

2) The actual selection of the SGDL Servopackis conducted according to the following flow-
chart. :

Flowchart for Servopack Selection

< Start Servopack selection >

A

o Check specifications in 4.3.7 Ratings
1) Enter rated output * °  and Specifications.
5
e Enter a rated output equal Enter code as characters 1 and 2:
to the motor capacity. 30W (0.04HP) = A3, 50W (0.07HP) = A5,

100W (0.13HP) = 01, 200W (0.27HP) = 02,
300W (0.40HP) = 03, 400W (0:53HP) = 04,
750W (1.01HP) = 80

Enter rated output
- SGDL-BE_P
I
2) Determine supply voltage
\Y |
100V /200V 7 200 V power supply | SGDL-COAP
100 V power supply - SGDL-OOBP

\

< End Servopack selection )
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SERVO SELECTION AND DATA SHEETS

4.1.3 Selecting a Digital Operator

4.1.3 Selecting a Digital Operator

1) The following two types of Digital Operator are available.
The two types cannot be used simultaneously. However, it is convenient to prepare both
types and use whichever suits the circumstances.
Each type differs in shape but the operating functions are identical.

SERVOPACK

JUSP-OPO3A (Mount Type) JUSP-OP02A-1 (Hand-held Type)
e Use attached to the top of the e Use held in the hand while connected
Servopack front face. with the 1 m cable supplied.

2) The Digital Operator is selected according to the flowchart below.

Flowchart for Digital Operator Selection

< Start Digital Operator selection >

1) s the Servopack front
face easily accessible for Yes
operation?

2) Is compactness a priority?

No Select Mount
4 Type
3) Is the Servopack front
face not easily accessible

for operation? } Yes

- Type JUSP-OP0O3A

Type JUSP-OP02A-1

< End Digital Operator selection )

Select Hand-held
Type

4) Hand-held operation
required?
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4.2 SGML Servomotor

4.2 SGML Servomotor

% This section presents tables of ratings and specifications for SGML Servomotor. Refer
B

to these tables when selecting a Servomotor.

4.2.1
4.2.2

Ratings and Specifications ........... . o i 115
Mechanical Characteristics ... e e 124

4.2.1 Ratings and Specifications

1) Ratings and Specifications of 200-VAC Standard SGML Servomotors

Time rating: continuous
Heat resistance class: Class B
Vibration class: 15um or below
Withstand voltage: 1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled

0 to 40°C

20% 10-80% (non-condensing)

insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:

Excitation: permanent magnet
Drive method: direct'drive
Mounting: flange method
SGML Servomotor A3A AS5A 01A 02A 04A 08A
Rated Output™! W (HP) 30 50 100 200 400 750
(0.04) (0.07) (0.13) (0.27) (0.53) (1.01)
Rated Torque*? *¢ N.m 0.095 0.159 0.318 0.637 1.27 2.39
(0z-in} (13.5) (22.6) (45.1) (90.1) (181) (338)
Instantaneous Peak Torque*? | N-m 0.29 0.48 0.96 1.91 3.82 7.1
: (0z-in) (40.5) (67.7) (135) (270) (542) (1010)
Rated Curent*! A (rms) 0.42 0.6 0.87 2.0 2.6 4.4
Instantaneous Max Current*! | A (rms) 1.3 1.9 2.8 6.0 8.0 13.9
Rated Speed*" r/min 3000
instantaneous Max Speed*! | r/min 4500
Torque Constant*! N.m/A 0.255 0.286 0.408 0.355 0.533 0.590
(rms)
(oz-infA) | (36.2) {40.5) (67.8) (50.2) (75.5) (83.5)
(rms)
Moment of Inertia {Jj] kg-m24 0.021 0.026 0.040 0.123 0.191 0.671
x 10~
(ozér)rs2 X |(0.288) (0.368) (0.576) (1.74) (2.70) (9.52)
10~
Rated Power Rate™! KW/s 4.36 9.63 25.4 32.8 84.6 85.1
Rated Angular Acceleration*? | rad/s? 45200 61200 79500 51800 666000 35600
inertia Time Constant ms 1.5 0.9 0.5 0.4 0.3 0.3
Inductive Time Constant ms 1.5 1.8 1.9 5.4 6.4 13
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4.2.1 Ratings and Specifications cont.

*1 These items and torque-motor speed characteristics guoted in combination with an SGDL

Servopackat an armature winding temperature of 100°C. Other values quoted at 20°C. All
values typical.

*2 Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6 (mm)
(9.84 x 9.84 x 0.24 (in.)) heat sink attached.

NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake.

Other specifications will also change slightly.

Type SGML~
;\ A3A | ASA [ 01A | 02A | 04A | 08A
Holding brake kg-m2x 104 0.0085 0.058 0.14

(0z:ins2x107%) | (0.120) (0.816) (1.98)

Holding Brake

The holding brake is automatically applied to the
motor shaft to prevent the load falling in vertical axis *
applications when the motor power supply is turned ‘ l

off or fails. It is only to hoid the load and cannot be
used for stopping motor.

Prevent load falling




4.2 SGML Servomotor

B 200-VAC SGML Standard Servomotor Torque-Motor Speed Characteristics

o SGML-A3A

4000

3000
Motor

Speed
(r/min} 2000

1000

L5

%0 0102 03
TORQUE(N - m)

60

0.4

20 40
TORQUE(0z - in)

e SGML-01A

4000 |-

Motor
Speed
(r/min)

2000

1000

0 0.25 TO%C)E’UE(I(\%?mS)

L L

0 50 100 150
TORQUE(0z - in)

* SGML-04A

4000

3000
Motor

Speed
(r/min)

2000

1000

! TORQ%E(N : r%)

L X 1 I

200 400
TORQUE(0z - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

¢ SGML-A5A

4000
3000
Motor
Speed
(vfmin) 2000
1000
0
0 015 03 045 06
TORQUE(N - m)
0 20 40 60 80 100
TORQUE(0z - in)
o SGML-02A
4000F
Motor 3000
Speed
(r/min) 2000
1000
% 05 1 15 2
TORQUE(N - m)
100 200 300
TORQUE(0z - in)
o SGML-08A
4000
3000
Motor
Speed
(t/min) 2000
1000
g 2 6 8
TORQAUE(N~m)
800 1200

400
TORQUE(0z - in)
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4.2.1 Ratings and Specifications cont.

2) Ratings and Specifications of 100-VAC SGML Standard Servomotors

Time rating: continuous
Heat resistance class: Class B
Vibration class: 15um or below
Withstand voltage: 1500 VAC

500 VDC 10MQ min.

totally enclosed, self-cooled

0 to 40°C

20% to 80% (non-condensing)

Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:

Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
SGML Servomotor A3B A5B 01B 02B 03B
Rated Output *1 W (HP) 30 (0.04) |50(0.07) |100(0.13) |200 (0.27) |300 (0.40)
Rated Torque *! *2 N-m 0.095 0.159 0.318 0.637 0.95
(0z-in) (13.5) (22.6) (45.1) (90.1) (135.0)
Instantaneous Peak Torque ** | N-m 0.29 0.48 0.96 1.91 3.72
(oz+in) (40.5) (67.7) (135) (270) (527.7)
Rated Current *' A (rms) 0.63 0.9 2.2 2.7 3.7
instantaneous Peak Current ! 1A (rms) 2.0 2.9 7.1 8.4 14.8
Rated Rotation Speed *1 r/min 3000
Max. Rotation Speed *' r/min 4500
Torque Constant *’ N-m/A (rms) 0,168 0:194 0.156 0.255 0.279
o0z-in/A (rms) (23.8) (27.5) (22.1) (36.1) (39.6)
Moment of Inertia (=GD 2y/4) kg-m? | 0.021 0.026 0.040 0.123 0.191
x 1074 x 1074 x 1074 x 1074 x10-4
(0z-in's2 X 1073) (0.288) (0.368) (0.576) (1.74) (2.71)
Rated Power Rating *! kW/S 4.36 9.63 25.4 32.8 47.3
Rated Angular Acceleration *1 | rad/s? 45200 61200 79500 51800 49700
Inertia Time Constant ms 1.6 0.9 0.6 0.4 0.3
Inductive Time Constant ms 1.3 1.6 1.6 5.7 53

*1 These items and torque-motor speed characteristics quoted in combination with an
SGDL Servopack at an armature winding temperature of 100°C. Other values quoted
at 20°C. All values typical.

*2 Rated torques are continuous allowable torque values at 40°C with a 250 x 250 x 6
(mm)} (9.84 x 9.84 x 0.24 (in.)} heat sink attached.
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4.2 SGML Servomotor

NOTE The ratings and specifications above refer to a standard Servomotor.

Add the numerical values below to the moment of inertia values in the table for a motor
fitted with a holding brake.

Other specifications will also change slightly.

Type SGML-
ltem A3B ‘ A5B | 01B 02B 03B

Hoiding brake | kg-m2x 104 0.0085 0.058
(0z-in-s2x1079) 0.12 0.82
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4.2.1 Ratings and Specifications cont.

B 100-VAC Standard SGML Servomotor Torque-Motor Speed Characteristics

o SGML-A3B
4000
3000
Motor
Speed
(r/min) 2000
1000
%0 0102 03 04
TORQUE(N - m)
0 20 40 60
TORQUE(0z - in)
o SGML-01B
4000
3000
Motor

Speed

1000

(r/min) 2000

0

0 025 .05 0.75 1
TORQUE(N - m)
0 50 100 150
TORQUE(0z~ in)
s SGML-03B
4000 |
Motor 3000
Speed
(r/min) 2000
1000

TORQUE (N - m)

0 200 400 600
TORQUE(0z - in)

A: Continuous Duty Zone
B: Intermittent Duty Zone

120

¢ SGML-A5B
4000
000
Motor 8
Speed
(r/min) 2000
1000
0
0 0.15_ 03 0.45 0.6
TORQUE(N -m)
0 40 60 80 100
TORQUE(0z - in)
s SGML-02B
4000 |
3000
Motor
Speed
(r/min) 2000
1000
%0 05 1 15
TORQUE(N - m)
0 100 300

TORQUE(ggQin)



4.2 SGML Servomotor

3) Specifications of SGML Servomotors with Holding Brake

Raings and specifications of Servomotors with holding brake are basically the same as
those of standard (without holding brake) Servomotors shownin 1) and 2). However, the
moment of inertia is as shown below. Other specifications will also change slightly.

Type SGML~

Iltem A3A A5A 01A 02A 04A 08A A3B A5B 01B 02B 03B
Moment | kg-mx |0.0295 | 0.0345 | 0.0485 |0.181 |0.249 | 0.811 0.0295 | 0.0345 | 0.0485 | 0.181 0.372

of 104
Inertia

(W/ oz.in.s? 1 0.408 |0.488 |0.696 |2.556 |3.516 |[11.6 0.408 |0.488 |0.696 |2.556 |3.53
brake) | x1073

Electrical Specifications of the Holding Brake
Motor Type Motor Holding Brake Specifications
Capacity
(W)
Capacity Holding 90vVDC 24vDC
(W) Torque Coil Rated Coil Rated
(Kg-cm) - | Resistance | Current | Resistance | Current
Q (at 20°C) | A (at 20°C) | Q@ (at 20°C) | A (at 20°C)

SGML-A300O0 130 6 2.0 1350 0.067 96 0.25
SGML-ASOO00 |50 6 200 1350 0.067 96 0.25
SGML-010000 [ 100 6 3.5 1350 0.067 96 0.25
SGML-02000003 {200 6.5 15 1246 0.072 89 0.27
SGML-03000 [ 300 6.5 15 1246 0.072 89 0.27
SGML-04000030 | 400 6.5 15 1246 0.072 89 0.27
SGML-0803010101 {750 6 25 1350 0.067 96 0.025
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4.2.1 Ratings and Specifications cont.

Gears

Time rating:

Heat resistance class:

Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:

Ambient temperature:
Ambient humidity:
Excitation:

Drive method:
Mounting:

Backlash;

Gear mechanism:

4) Ratings and Specifications of 200-VAC SGML Servomotors with Standard Backlash

continuous

Class B

15um or below

1500 VAC for one minute
500 VDC 10MQ min.

totally enclosed, self-cooled
0to 40°C

20% to 80% (non-condensing)
permanent magnet

direct drive

flange method

15 to 20 min max.
planetary gear mechanism

Motor Gear
Rated Moment of Inertia i
Motor Type | Rated Rated Rotation R Lost Rated Rated Allowable Allowable (= GO kgt 104 Applicable
: o i ; - T SERVOPACK
SGML Output Torque Spoed Type 7| bt Torque Speed Redial Load | Redial Load (brin-2x 109
W(HP) | N-m (ib-in) . N-m (ib-in) (r/min) Fr {Ib) Fs (Ib)
(r/min)
A3OFJ1O 1/5 024 (2.12) | 600 145 (32.6) 0.049 (0.043)
A3OFJ200 30 0.095 bo 3/3] A 0.69¢6.11) | 290 125 (281 0.037 (0.033)
-14 2 . SGDE-A3
A3[OFJ30]| (0.04) | (0.841) 1/21 1.6 (14.2) 143 185 (41.6) @81 0.028 (0.025) GDE-ASLIL
A3[IFJ4C] 1/33 215F (222) 91 0.026 (0.023)
ASOFJ10 CP-14 | 1/5 0.56 (4.96) 600 145 (32.6) | 12528.1) | 0.054 (0.048)
AsOOFJ200| 50 0.159 3/31 1.153102) | 290 215 (48.4) 0.044 (0.039)
20 SGDE-A5010
ASIFJ3O| (0.07) | (1.4D) ope | 2L 2167(23.6) 143 230 (51.8) | 145 (32.6) | 0.040 (0.035)
ASCIFJAT 1733 4.2(37.2) 91 245 (55.1) 0.036 (0.032)
010FJ10 1/5 1.27 (11.2) 600 175 (39.4) 0.103 (0.091)
CP-16 145 (32.6)
o1QF20 | 100 0.318 331 5 2.63(23.3) | 290 215 (48.4) 0.058 (0.051)
SGDE-01
IOFRD | (013) | (281) 721 53a@73) | 143 | 455310 0.075 (0.066) HH
CP-20 235 (52.9)
010FJ40 1/33 8.4 (74.3) 91 480 (108) 0.061 (0.054)
020FJ10 1/5 2.55226) | 600 275 (61.9) 0.316 (0.280)
CP-20 235(52.9)
020FJ20 | 200 0.637 331 527 46.6) | 290 360 (81.0) 0.213 (0.189)
. 3000 15 SGDE-02000
020FJ30 | (0.27) | (5.64) 1/21 10.7 (94.7) 143 585 (132) 0.228 (0.202)
CP-25 290 (65.3)
020FJ40 1/33 16.8 (149) 91 635 (143) 0.198 (0.175)
03BFJ103 Ccp-20 | 1/5 3.82(33.8) 600 275 (61.9) | 235(52.9) | 0.384 (0.340)
03BFJ20] | 300 0.955 CP-25 | 3/31 7.89 (69.8) 290 460 (104) | 290 (65.3) | 0.371 (0.328)
15 SGDE-03B0
03BFJ30D | (0.40) | (8.45) 1721 16 (142) 143 655 (147) 0.421 (0.373)
CP-32 310 (69.8)
03BFJ40 1/33 25.2(223) 91 755 (170) 0.356 (0.315)
04AFJ1OCT Cp-20 | 1/5 5.08 (45.0) 600 275 (61.9) | 235(52.9) | 0.384 (0.340)
04AFJ200 | 400 1.27 CP-25 | 3/31 10.5(92.9) 290 460 (104) | 290 (65.3) | 0.371 (0.328)
15 SGDE-04A]
04AFJ3D | (0.53) | (11.2) 1721 21.3(189) 143 655 (147) 310 (698 0.421 (0.373)
CP-32 )
04AFJ41] 1/33 33.5 (296) 91 755 (170) (69.8) 0.356 (0.315)
08AFJ1O cp2s | 1/5 9.56 (84.6) 600 355(79.9) |290(65.3) | 1.12(0.991)
08AFJ200 | 750 2.39 Cp-32 | 3/31 19.8 (175) 290 525 (118) |310¢(69.8) | 1.10(0.974)
15 SGDE-08A0)
08AFJ3M | (1.01) | (21.2) 1121 40.2 (356) 143 1070 (241) 490 (110 1.15(1.02)
CP-40
08AFJ40) 1133 63.1 (558) 91 1205 271) 1o 0.971 (0.859)
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4.2 SGML Servomotor

*1 Maximum motor speed is up to 4000 (r/min) at the shatt.

*2 Gear output torque is expressed using by the following equation.
(Gear output torque) = (Servomotor output torque) X (gear ratio) X (efficiency)
The instantaneous peak torque values indicated with *2 are limited by the gear, so use
the following Servomotor instantaneous peak torque. In this case, set torque limit
user constants Pn402 and 403 for the Servopack at 250 %.

NOTE Output torque and motor speed produce the following trends in efficiency. Values in the
table are at the rated motor torque and rated motor speed (3000 r/min).

Efficiency Efficiency \
Qutput torque Motor speed

ltem Measurement Method/Definition Typical Value
Rated Input Motor - 3000 (r/min)
Speed
Max. Allowable - 4000 (r/min)
Input Motor Speed
Rated Torque The rated output torque of the motor is the gear input torque. The rated

torque is this value multiplied by the gear ratio and efficiency.

Lost Motion ~ Angular difference in the screw with a =5% 3 (arc-min) max.
rated torque load. (Maximum value at any four
positions during output.)

Torsion Rigidity * Highest torsion angle value on one side with a = | 10 (arc-min) max.
rated torque load.

Angular Difference in absolute accuracy for one rotation | 6 (arc-min) max.
Transmission Error under load and no-load conditions durring out-
Accuracy put.

*  See the figure below for lost motion and torsion rigidity.

Torsion
s Lost rigidity T
‘ motion . Torsion
: ; ! rigidity
Torsion | ! =Torque ' +Torque E
rigidity : +5 % Rated torque :
Rated Rated |
Torque torque l
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4.2.2 Mechanical Characteristics

4.2.2 Mechanical Characteristics

The tables below show the SGML Servomotor mechanical characteristics other than the
ones with standard backlash gears.
1) Allowable Radial Load, Allowable Thrust Load
The output shaft allowable loads for SGML Servomotor are shown below.

Conduct mechanical design such that the thrust loads and radial loads do not exceed the
values stated below.

Servomotor Type | Allowable Radial | Allowable Thrust Reference Diagram
Load Fr [N(ib)] Load Fs [N(Ib)]
SGML-A3 68 (15) 54 (12)
SGML-A5 68 (15) 54 (12)
SGML-01 78 (17) 54 (12) Fr

5 (0.20)

SGML-02 245 (55) 74 (16) e &5
; SGML-03 245 (55) 74 (16)
i SGML-04 245)(55) 74 (16)
SGML-08 392 (88) 147 (33}

2) MechanicalTolerance

The tolerances of the SGML Servomotor output shaft and installation are shown in the

table below.
Tolerance (T.LLR.) Reference Diagram
Perpendicularity between flange 0.08mm
face and output shaft (0.0031in.) ]
® I ®@
Mating concentricity of flange O.D.  0.06mm N
(0.0024in.) !.
O,
Run-out at end of shaft @ 0.03mm
(0.0012in.)

Note T.LR. = Total Indicator Reading

3) Direction of Motor Rotation

Positive rotation of the servomotor is counter-
clockwise, viewing from the load.
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4.2 SGML Servomotor

4) Impact Resistance

Mount the servomotor with the axis hotizontal.
The servomotor must withstand the following ver-
tical impacts.

o Impact Acceleration: 98 m/s2 (10 G)

e Number of Impacts: 2

i Vertical

Horizontal shaft

jj—

NOTE InSGML Servomotor, an accurate detector is attached to the shaft at the opposite end from

the load.

Avoid applying impacts directly to the shaft as these may damage the detector.

5) Vibration Resistance

Mount the servomotor with the axis horizontal.
The servomotor must withstand the following
vibration accelerationsinthree directions: verti-
cal, transverse, and longitudinal.

e Vibration Acceleration: 24.5 m/s2 (2.5 G)
6) Vibration Class

The SGML Servomotor meets the following
vibration' class at rated speed:

e Vibration Class: 15um or below

Longitudinal
GG

I Vertical

L

Transverse
L

Horizontal

shaft

1=

Vibration Measurement Position
\

— =

Vibration Class

alone, running at rated speed, does not exceed 15um.

Vibration class 15um or below indicates that the total amplitude of vibration of the motor
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4.3.1 Ratings and Specifications

126

4.3 Servopack Ratings and Specifications

ﬁf This section presents tabies of SGDL Servopack ratings and specifications.

4.3.1
4.3.2
4.3.3
4.3.4
4.3.5
4.3.6

Ratings and Specifications .......... ... i i e
Overload Characteristics ....... ..o e
Starting Time and Stopping Time . ...t e

Load Inertia .......

Overhanging Loads
Power Consumption

4.3.1 Ratings and Specifications

126
129
130
130
132
133

1) The ratings and specifications of the SGDL Servopack are shown on the next page.
Refer to them asirequired when selecting a Servopack.
Referto the specifications listed for combination with the appropriate type of Servomotor.



4.3 Servopack Ratings and Specifications

2) Ratings and Specifications of SGDL Servopack

Voltage 200 VAC 100 VAC
SGDL Servopack A3AP [ ASAP | 01AP | 02AP | 04AP | 08AP | A3BP | ASBP |01BP |02BP | 03BP
Max. Applicable Motor Capacity 30 50 100 200 400 750 30 50 100 200 300
W (HP) (0.04) |(0.07) | (0.13) |(0.27) |(0.53) | (1.01) |(0.04) [(0.07) {(0.18) |{0.27) |(0.40)
Combined Motor Type A3AF | ASAF | 01AF | 02AF |04AF |O08AF | A3BF |ASBF |01BF |02BF | O3BF
Specifications SGML-
Motor 30 50 100 200 400 750 30 50 100 200 300
Capacity {0.04) |(0.07) | (0.13) |(0.27) |(0.58) | (1.01) |(0.04) |(0.07) |(0.13) |(0.27) |(0.40}
W (HP)
Rated/ 3000/4500 r/min 3000/4500 r/min
Max. Motor
Speed
Applicable | Incremental encoder 1024 P/R
encoder
Allowable |0.63 0.78 1.20 3.69 3.82 13.4 0.63 0.78 1.20 3.69 3.82
Load Iner- | (8.80) | (11.0) |(17.0) [(52.2) |(54.1) |(189) |(8.80) | (11.0) |(17.0) |(52.2) | (54.1)
tia*t Jp
kg-m?x
104
(0z-in-s2x
10-%)
Continuous Output 0.42 0.6 0.87 2.0 2.6 4.4 0.63 0.90 2.2 2.7 37
Current
Max. Output Current | {:1.3 1.9 2.8 6.0 8.0 13.9 2.0 2.9 74 8.4 14.8
Basic Power Supply Single-phase 200 to 230 VAC, +10% to —16%, Single-phase 100 to 115 VAC*2, +10% to
Specifications 50/60 Hz*? ~15%, 50/60 Hz
Control Method Single-phase, full-wave rectification IGBT-PWM (sine-wave driven)
Feedback Incremental encoder 1024 P/R
Location | Ambient 0 to 50°C*3
Temp.
Storage -20°C to +85°C
Temp.
Ambient/ 90% or less (with no condensation)
Storage
Humidity
Vibration/ | 0.5/2G
Shock Re-
sistance
Structure Base mounted
Approx. Mass 0.9 (1.98) 1.2 1.5 0.9 (1.98) 1.2 1.5
kg (Ib) (2.65) | (3.31) (2.65) |(3.31)
Performance | Position Complete 0 to 250 reference units.
Width Setting

Reference unit: minimum unit of position data which moves load
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4.3.1 Ratings and Specifications

Voltage 200 VAC ] 100 VAC
Input Signal Refer- Type SIGN + PULSE train, 90° phase difference 2-phase pulse, (A-phase+B-phase), CCW pulse+CW
ence pulse
Pulse  5llse Line driver (+5 V level), open collector (+5 V or +12 V level)
Form
Pulse Fre- | 0to 225 kpps
quency
Control Signal CLEAR (input pulse form identical to reference pulse)
11O Signals Position | Output C-phase open collector output
Output Form
Sequence Input Servo ON, P drive, forward run stop (P-OT), reverse run stop (N-OT), alarm reset
Sequence Output Positioning complete, brake interlock
Dynamic Brake Operated at main power OFF, servo alarm or overtravel.
External Regenerative Unit Required when exceeding the allowable load inertia
Overtravel Dynamic brake stop at P-OT or N-OT
Protective Functions Overcurrent, grounding, overload, overvoltage, overspeed, overrun prevention, CPU error,
overflow
indicators Alarm and power LEDs
Programming panel is available as an option
Others Brake interlock signal output, reverse run connection, JOG run, electronic gear, auto-tuning

*1 Allowable load inertia ranges require no optional external regenerative unit. Values
are 30 times the moment ofinertia for 30 W (0.04 HP) to 200 W (0.27 HP) Servomo-
tors, and 20 times for 400 W (0.53 HP) and 750 W (1.01 HP) Servomotors. Ifload iner-
tias exceed theserranges, restrict the operation or use a regenerative unit.

*2' Supply voltage should not exceed 230 V + 10% (253 V) or 115 V + 10% (127 V). A
stepidown-transtormer is required if the voltage should exceed these values.

*3 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.
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4.3 Servopack Ratings and Specifications

4.3.2

Overload Characteristics

The Servopack has a built-in overload protective function to protect the Servopack and Ser-
vomotor from overload. Therefore, the Servopack allowable power is limited by the overload
protective function, as shown below.

The overload detection level is quoted under hot start conditions at a motor ambient temper-
ature of 40°C.

1000

Operating Time (s)

07
100 200 300

Motor Rated Current (%)

Overload Characteristics

Hot Start

Indicates that both Servopack and Servomotor have run long enough at rated load to be
thermally saturated.
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4.3.3 Starting Time and Stopping Time

4.3.3 Starting Time and Stopping Time

1) The motor starting time (tr) and stopping time (tf) under constant load are caiculated by
the following formulas. The motor viscous torque and friction torque are ignored.

N Np (Jy + J)
Starting Time: tf = 104.7 x —2->M __ L mg
9 Kiln (o) !

o N (Jy + J)
Stopping Time: tf = 104.7 x EXM "L ;g
Reln (@ 7 B) ™)

Ng: Motor rated speed (r/min.)

Jum: Motor moment of inertia (kg-m2=lb-in-s?) ... (GD?/4)

JL: Load converted to shaft moment of inertia (kg-m?) .. (GD2/4)

Kt Motor torque constant (N-m/A=Ib-in/A)

Ix: Motor rated current (A)

o=lp/lg: Accel/decel current coefficient

[where Ip is accel/decel current (accel/decel current is o times the motor rated current) (A)]
B=l /Ig]: Load current coefficient

[IL]: Load torque equivalent current (load current is B times the motor rated current) (A)]

Motor Current T - e AL ;.'* =

/iﬁk_

T H , z

1 : Z

x #  Time

Motor Speed ’ L

ip

Motor Current (size) - Motor Speed Timing Chart

4.3.4 Load Inertia

1) The larger the load inertia becomes, the worse the movement response of the load.
The size of the load inertia [J, ] allowable when using a Servomotor depends on the motor
capacity, as shown in the diagrams below.

e Small Load Inertia

Load Load

Motor %

Motor
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4.3 Servopack Ratings and Specifications

e | arge Load Inertia

Load

Motor Motor @
IOTWWi

Load Inertia Load Inertia
kg:m2x 104 kg-m2x10™4
(0z-in-82x 1073) (0z-in-s2 x 1079)
30w a6 200 W
.04H 8 0.27HP
0.63 (0-04HP) (51.2) ( )
(8.75)
215
(30.0)
0 ' 0 .
0 3000 4500{s/min) 0 3000 4500(r/min)
Motor Speed Motor Speed
Load Inertia Load Inertia
kg-m2x10™4 kg-m2x 104
(0z-in-s2x1079) (0z-in-s2 x 1079)
50 W a8 400 W
0.78 (0.07HP) (52.7) (0.53HP)
(10.8
19
(26.4)
0 . 0 .
0 3000 4500(r/min}) [+ 3000 4500(r/min)
Motor Speed Motor Speed
Load Inertia Load Inertia
kgm2x 104 kg-m2x 1074
(0z-in-52x 1073) (0z-in-s2x 107%)
00w 750 W
12 (0.13HP) 134 (1.01HP)
(186)
(16.7
4.7
(65.3)
0 L 0 It )
o] 3000 4800(r/min) ] 3000 4500 {r/min)
Motor Speed Motor Speed

Note The above diagrams represent deceleration under maximum torque. Applying an accelera-
tion/deceleration curve to the reference allows operation outside the range of the diagrams.
(That is, characteristics change according to pattern of operation and load conditions).
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SERVO SELECTION AND DATA SHEETS
4.3.5 Overhanging Loads

2) Anovervoltage alarm is likely during deceleration if the load inertia exceeds the range of
the diagrams. Take one of the countermeasures below.

a) Reduce the torgue limit value.
b) Reduce the deceleration rate.

¢) Reduce the maximum speed used.

d) Add a regenerative unit.

4.3.5 Overhanging Loads

1) A Servomotor may not be operated under an overhanging load, that is a load which tends
to continually rotate the motor.
Under an overhanging load (e.g. when the direction of the torque applied by the motoris
opposite from the direction of shaft rotation), the Servopack regenerative brake is applied
continuously and the regenerative energy of the load may exceed the allowable range
and damage the Servopack.
‘The regenerative brake capacity of the SGDL Servopack is rated for short-time opera-
tion, approximately equivalent to the deceleration stopping time.

¢ Overhanging Load Example 1: Motor drive for vertical axis, using no counterweight

e Overhanging Load Example 2: Tension control drive

Tension

Motor ", \\

Motor subject to be rotated from feed
motor to keep applied tension.
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4.3 Servopack Ratings and Specifications

4.3.6 Power Consumption

Servopack SGDL- In-rush Output Power Loss W <Total>
Current Current Power Loss
(Peak Value) |  (Effective  ™itrmiclit | Control DB Circuit w
A Value) Circuit
A
Supply Voltage | ASAP 20 0.42 2.8 13 Varies de- 15.9
200V (30W-0.04HP) pending on
operating
ASAP 20 0.6 4.2 13 4 17.2
(50W-0.07HP) conditions
01AP 30 0.87 6.3 13 19.3
(100W-0.13HP)
02AP 30 2.0 14.5 13 275
(200W-0.27HP)
04AP 30 2.6 22.2 13 35.2
(400W-0.53HP)
08AP 70 4.4 36.1 13 49.1
(750W-1.01HP)
Supply Voltage | ASBP 10 0.63 2.9 13 15.9
100V (30W-0.04HP)
ASBP 15 0.9 4.4 13 17.4
(50W-0.07HP)
01BP 15 2.2 12.0 13 25.0
(100W-0.13HP)
02BP 15 2.7 16.2 13 29.2
(200W-0.27HP)
03BP 35 3.7 20.1 13 33.1
(300W-0.40HP)

133




SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

4.4 Z-L Series Dimensional Drawings

This section presents dimensional drawings of the X-L Series Servomotor, Servopack,
and Digital Operator.

4.4.1  Servomotor Dimensional Drawings ....... ... it i 134
4,42 Servopack Dimensional Drawings ...t i 147
4.4.3 Digital Operator Dimensional Drawings ..., 150

4.4.1 Servomotor Dimensional Drawings

1) The dimensional drawings of the SGML Servomotors are broadly grouped into the fol-
lowing two categories.

a) Incremental encoder, no brake (from page 135)
b} Incremental encoder, with brake (from page 139)

Motor capacities are available as 30 W (0.04 HP), 50 W (0.07 HP), 100 W (0.13 HP), 200
W(0.27 HP),-800'W {040 HPR); 400W-(0158 HP), 750 W (1.01 HP). These are grouped
into three categories, as follows:

o 30W/(0.04-HP), 50W{(0.07 HP), 100W (0.13 HP)
o 200W (0.27 HP), 300W (0.40 HP), 400W (0.53 HP)

o 750W (1.01 HP)
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4.4 Z-L Series Dimensional Drawings

(1) SGML Servomotor
Incremental encoder, no brake

o 30W (0.04 HP), 50W (0.07 HP),100W (0.13 HP)

Encoder Lead

UL2854 \

300£30 (11.81+1.18)

—
35(1.38)

-
- £~ Encoder Plug
—

"/ "Motor Lead AWG24,,UL18

] Protective Tube (Black)
| $5(40.20) \ _}PD
P —— Motor Plug
; 30030 |
/ (11.81£1.18) 0.0031
T olL [0.08 1A
T 25 (0.98) ~ __(o.0023
33(1.30) i LM 25 g ©l40.08lA
6.5 all 9.5(0.37) (0.10) Q08
©26) /5 (0.18) |7 SO Elos = 40 (1571
| ‘ 2~ Jl 4-R37
—'=J: n «© % o AL ’
- ‘ ' = &= 3 - K
™ i T ~
i i g / %
z [ TR T I I 1 og \ RN
- = S % | s
3 9 ol & N L 0181)
/ Al (0.0012) /
/h X
incremental Encoder 2-$4.3(40.17)
1024 P/R MTG Holes
Type L LL LM QF H Qutput Approx. | Allowable | Allowable
SGML- w mass radial thrust
(HP) kg load load
(Ib) "N (Ib) N (Ib)

ASAF12 | 945 |695 |36.5 |W/Oflatkey |30(0.04) |0.3(0.66) |68(15) |54 (12)

ASAF13 20 7.5

A3BF13 (0.79) |(0.30)

A5AF12 102.0 |77.0 |44.0 |W/O fiatkey 50 (0.07) 0.4 (0.88)

AopFiz |(4.02) |(3.03) |(1.73) |seat

ABAF13 20 7.5

AEBF13 (0.79) |(0.30)

01AF12 | 1195 | 945 |61.5 |W/Oflatkey |100(0.13) [0.5(1.10) |78(18)

01AF13 20 7.5

01BF13 (0.79) | (0.30)

Note 1) The detector uses an incremental encoder 1024 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) The quoted allowable radial load is the value at a position 20 mm (0.79 in.) from the mo-
tor mounting surface.
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

¢ 200 W (0.27 HP), 300 W (0.04 HP, 100 VAC only), 400 W (0.53 HP, 200 VAC only)

300+30(11.81:£1.18)

Encoder Lead
UL2854

30 (1.18)
0.12
Encoder Plug 2013

7 Motor Lead AWG22, UL1828

1 U
\ = — z @
- = Motor Plu =
e el g
- (0.0031) T

Protective Tube .
(Black) ¢ 6 (¢ 0.24)

£30 (11.81£1.18
: L L 0.08TA] Detail of Shaft Extension
SUEY L1 30 (1.18) (With Key Type Only)
ensl L1 I iy
5.2 7.5 (0.30) 12 (Q47) | (0.12) 3 $0.0
(0.20) | §
(P 4.5(0.18) 6(0/24) oq
e QF 1 9| _
R} = % o
<ls 8
7 8oo
{ Qoo
- - - - C 9o i~
— 4T |0 R
& S X

1 1(0.0012)
/ E”'l_ 0.03

Incremental Encoder 1024 P/R 4-45.5(40.22) N

MTG Holes 4-R5.3
Type L LL LM QK U w T QF H Out- | Approx. | Allow- Allow-
SGML- put mass able able
w kg radial thrust
(HP) (ib) load load
N (Ib) N (ib)
02AF12 [ 1265 |96.5 |62.5 |Nokey W/O flatkey 200 | 1.1 245 74 (17)
02BF12 | (4-98) | (3.80) | (2:46) seat (0.27) | (2.43) (55.1)
02AF13 25 13
02BF13 (0.98) | (0.51)
02AF14 20 3 5 5 W/O flat key
03BF12 | 154.5 | 124.5 | 90.5 | No key W/O flat key | 300 1.7
(6.08) | (4.90) | (3.56) seat (0.40) | (3.75)
03BF13 25 13
(0.98) | (0.51)
03BF14 20 3 5 5 W/O flat key
(0.79) | (0.12) | (0.20) | (0.20) | seat
04AF12 No key W/O flat key | 400
seat (0.53)
04AF13 25 13
(0.98) | (0.51)
04AF14 20 3 5 5 W/O flat key
(0.79) [(0.12) {(0.20) | (0.20) | seat
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4.4 £-L Series Dimensional Drawings

Note 1) The detector uses an incremental encoder 1024 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “02A(B)F14”, “08BF14” and “04AF14” have a keyed shaft. The keyway complies with
JIS B 1301-1976 (precision). A straight key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

e 750 W (1.01 HP, 200 VAC only)

30030 (11.81%1.18)

Encoder Lead 40 (1.57)

uL28s4

5 Wr——% Encoder Plug
=0

3(0.12)

QK

Motor Lead AWG20, UL1828 /:—L{ﬁ—‘ ﬁ i Y
rotective Tube (Blacl :
orLosas $6(30.24 NS Motor Plug { s %
Hi‘ //——::L—)—‘ 0.0031) g T
l , l / 300;.30,(1M 185 (7.28) L__J_JI‘ 008 [A Detail of Shaft Extension
e 145 (5.71) 40 (157) (0:0012)  (with Key Type Only)
34 [1.54) VK B — ©32) ||AL00s
8.2 10.400.00) :
(@20ra [F7(028) 81l 33(1.30) (%%024) | 80(3.15)
L o5 " .
z . g
- - = 490
i
in o ($3.54)
I ol
; B
L= ol
- Lt 8
e 35 (1.38) é T"Eo'
=l = °d ls
] [0}
™ S
Incremental Encoder 1024 P/R S 4-47(4028)
e MTG Holes 4-RS.3
S
o9
©
A=
Type QK U w T QF H OQutput | Approx. | Allowable | Allowabie
SGML- w mass radial thrust
(HP) kg load load
(Ib) N (ib) N (Ib)
08AF12 | No key W/O flat key 750 3.4 392 (88) 147 (33)
seat (1.01) (7.50)
08AF13 33 15
(1.30) |(0.59)
08AF14 |30 3 5 5 W/O flat key
(1.18) [(0.12) |(0.20) |(0.20) | seat
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

Note 1) The detector uses an incremental encoder 1024 P/R.

2) Type “A” indicates 200 V specification.

3) “08AF14” has a keyed shaft. The keyway complies with JIS B 1301-19786 (precision). A

straight key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-

tor mounting surface.

» Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

Motor Plug
9.8 (0.39 Plug : 172167-1 (AMP)

Pin: (30 to 100W)
170359-1 or 170363-1
(200W to 750W)
170360-1 or 170364-1

] Connected to
i Cap: 172159-1
Socket: 170862 -1 or 170366-1

11.8 (0.46)
0.39
T
=]
=[]

Encoder Plug
14K0:55)
Plug: 172169-1 (Made by AMP)

e Pin: 170359-1 or 170363-1
g« |[0E Connected to
2142 @E Cap :172161-1
Vg, Socket: 170361-1 or 170365-1
22 D@

138

Motor Wiring Specifications

1| Uphase Red
2 | Vphase White
3 | W phase Blue
4| FG Green

Incremental Encoder Wiring Specifications

1 | A channel output Blue

2 | A channel output Blue/Black

3 | B channel output Yellow

4 | B channe! output Yellow/Black
5 { C channel output Green

6 | C channel output Green/Black
7 | OV (power supply) Gray

8 | +5V (power supply) Red

9 { FG (Frame Ground) | Orange




4.4 Z-L Series Dimensional Drawings

(2) SGML Servomotor
Incremental encoder, with brake

o 30W (0.04 HP), 50W (0.07 HP), 100W (0.13 HP)

300£30

(11.81£1.18) 35(1.38

JE— E— Encoder Plug
1

Motor Lead AWG24, UL1828
Protective Tube (Black) \

46 (¢0.24) \
T - é’— Motor Plug
: Encoder Lead . 20030 —-%
UL2854 / 00230
(11.81£1.18) 0.0031
| ]
o) 9] {0.0023)
) LL 25 (0.98) N
33 (1.30) LB | LM 25 Ol¢0.06 |A
65 | 9.5(0.37) 0.19) —~ 40 (1.57) 4R37
(0.26) ~ 5(0.20)1 ., — ° 1
i Brake Lead ! QF o« é 446
== \ | g goo {#1.81) J;l
| : i - v —t ooloc" ©
& - o =1
[ve] P
< g 2
w ) ] ) == 8
oo} 4
] E’ C’OO.
y (]
. /1 0.03]
Holding Brake )
;n()cgrirgﬁgtal Encoder (Deenergisation Operation) (0.0012) 2-$4.3(40.17)
Voltage: 90 VDC or 24VDC, Dissipated current MTG Holes
{Reference): 0.08 A
Brake HoldingTorque= Motor-Rated Torque
Type L LL LM QF H Output Approx. Allowable Allowabie
SGML- w mass radial load thrust load
(HP) kg N N
{Ib) {Ib) {Ib)
A3AF12:3k 126.0 101.0 36.5 W/O flat key seat 30 (0.04) 0.6 (1.32) 68 (15) 54 (12)
ASBF12:k (4.96) (3.98) (1.44)
A3AF133k 20 7.5
A3BF133k (0.79) (0.30)
ASAF 123k 133.5 108.5 44.0 W/O flat key seat 50 (0.07) 0.7 (1.54)
ABBF125% (5.26) (4.27) (1.73)
ASAF133k 20 7.5
ASBF13:K (0.79) (0.30)
O1AF12:K 160.0 135.0 61.5 W/O flat key seat 100 (0.13) 0.8 (1.76) 78 (18)
01BF125%¢ (6.30) (5.31) (2.42)
01AF133k 20 7.5
01BF13% (0.79)  |(0.30)
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

Note 1) The detector uses an incremental encoder 1024 P/R.
2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) The quoted allowable radial load is the value at a position 20 mm (0.79 in.} from the mo-
tor mounting surface.

4) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

5) “x” of the type designation depends on the brake power voltage: “B” for 90 VDC and “C”
for 24VDC.
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4.4 Z-L Series Dimensional Drawings

e 200 W (0.53 HP), 300 W (0.40 HP, 100 VAC only), 400 W (0.27 HP, 200 VAC only)

Encoder Lead

uL2854

300:£30(11.81+1.18)

“Motor Lead AWG22, UL182:

35 (1.38)

—SEE;% Encoder Plug
Protective Tube - Motor Plug
(Black) $6\/7/ 300=30] (11.81:£1.18)

(roze) | f"‘“‘l:

30(1.18)

3
©.

12}
QK

1l

v

i

I

it

T
Detail of Shaft Extension

) J LL 30 (1,18) (0.0031) (With Key Type Only)
34(134) | 395 (1.56) LM s 008 1Al (00023
52 | . 12(0.47) - 60 (2.36)
(0.20)& Brake Leid/[a 6024 QF - § &
= A 5 2 8
& i = p2°%) 03
] i3 ™~
3|2
; ~| e
- — s
‘ v |8
& £
X = e A
Holding Brake
Incrementai Encoder 1024 P/R (Deenergisation Operation) B (0.0012) 3%55,::0(];0.22) 4-R5.3
Voitage: 90 VDC or 24VDC, Dissipated current
{Reference): 0.08 A
Brake Holding Torque= Motor Rated Torque
Type L LL LM QK u w T QF H Out- | Approx. | Aliow- | Allow-
SGML- put mass able able
w kg radial | thrust
(HP) (Ib) load load
N (Ib) N (Ib)
02AF12:% | 166.0 | 136.0 | 62.5 No key W/O flatkey 200 1.6 245 74 (17)
02BF 125k (6.54) {(5.35) | (2.46) seat (0.27) | (3.53) (55.1)
02AF13:% 25 13
02BF13x (0.98) | (0.51)
02AF14x¢ 20 3 5 5 W/O flat key
02BF14:k (0.79) | (0.12) | (0.20) | (0.20) | seat
03BF12:k |194.0 |164.0 |90.5 No key W/O flatkey | 300 2.2
(7.64) |(6.46) | (3.56) seat (0.40) | (4.85)
03BF13:k 25 13
(0.98) | (0.51)
03BF14:k 20 3 5 5 W/O flat key
{0.79) | (0.12) | (0.20) | (0.20) | seat
04AF12:x No key W/O flat key 1400
seat (0.53)
04AF13:k 25 13
(0.98) | (0.51)
04AF14:¢ 20 3 5 5 W/O flat key
(0.79) | (0.12) | (0.20) | (0.20) | seat
Note 1) The detector uses an incremental encoder 1024 P/R.

2) Type “A” indicates 200 V specification, and type “B” indicates 100 V specification.

3) “02A(B)F14:¢”, “03BF14:” and “04AF14x” have a keyed shaft. The keyway complies
with JIS B 1301-1976 (precision). A straight key is supplied.
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

8) “x” of the type designation depends on the brake power voltage: “B” for 90 VDC and “C”
for 24VDC.

o 750 W (1.01 HP)

142

40 (1.57)
L3012
30030 (11.81£1.18) 0 QK
Encoder Lead
UL2854 !_______J S U
35 (1,38 % ,
— el T = poderPlug — L
. Motor Lead AWG22, UL 1828 ——— e K
{ / or UL3534
ey —
Protective Tube /< - :.,___f_ Motor Plug L T
(Bladk) ¢ 300‘;’% 0.0031 Detail of Shaft Extension
. (¢ 0.24) : TR E—L 008 |A (With Key Type Only)
Y [ -
189.5(7.46) 400157 | 3 500024
34/ (1.34)/ 4415 (1.75) i 111 (4.37) 3(0.12) o§
5.2 [ 28 (o.mi c11}0.4 (@41 15 (0.59) o
0.20) '7(0.28) 8, 1 QF ©
% Brake Lead \![ 01 %
& ‘ 2
T =
=n ®
I £
— =
-t 35 (1.88)
=l =
\ \ Al o 4-37(40.28)
Incremental Encoder 1024 P/R Holding ?rakg . /| 0.08 I MT¢G Hole's 4-R8.2
(Deenergisation Operation)
Voltage: 90 VDC or 24VDC, Dissipated current
{Reference); 0.08 A
Brake Holding Torque= Motor Rated Torque
Type QK U w T QF H Out- | Approx. | Allowable | Allowable
SGML- put mass radial thrust
w kg load load
(HP) (Ib) N (Ib) N (Ib)
08AF12: | No key W/O ilat key 750 4.3 392 (88) 147 (33)
seat (1.01) |[(9.48)
08AF13:k 33 15
(1.30) 1(0.59)
08AF143 | 30 3 5 5 W/O flat key
(1.18) |(0.12) |(0.20) |(0.20) |seat




4.4 %.-L Series Dimensional Drawings

Note 1) The detector uses an incremental encoder 1024 P/R.
2) Type “A” indicates 200 V specification.

3) “08AF14x” has a keyed shaft. The keyway complies with JIS B 1301-1976 (precision).
A straight key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.98 in.) from the mo-
tor mounting surface.

5) The electromagnetic brake is only to hold the load in position and cannot be used to stop
the motor.

6) “x” of the type designation depends on the brake power voltage: “B” for 90 VDC and “C”
for 24VDC.

e Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

Mg?zozl:)g Motor Wiring Specifications
e bt P!ug 1 172168-1 (AMP) 1] U phase Red
R Pin: (30 to. 100W) 5V phase White
ela 1703591 'or170363-1
sl (200W to 750W) 3 | Wphase Blue
%% ARG 170360-1-0r,170364-1 4| FG Green/Yeliow
- Connected to 5 | Brake terminal Red
Cap: 172160-1 6 | Brake terminal Black
Socket: 170362 -1 or 170366-1
Encoder Plug
14 (0.55)

l——j Incremental Encoder Wiring Specifications

sl D@ / g e i odea1 ; QC“a””e' output Blue
2] Connected to channel output Blue/Black
% ;o; DEIE Cap :172161-1 3 | B channel output Yeliow
== [ Socket; 170361-1 or 170365-1 2 [ B ohannel output VollonBink
5 | Cchannel output Green
8 | C channel output Green/Black
7 | OV (power supply) Gray
8 | +5V (power supply) Red
9 | FG (Frame Ground) | Orange
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

(3) SGML Servomotor
Incremental encoder, with standard backlash gears

Encoder Lead 300430  (11.81£1.18) Q P Tap Depth R
ul2g54

35

(139 s - N
Encoder Plug 4 ~

Motor Plug . .
Details of Shaft Extension
’ 30030 } (0.0023) (Key and Tap are Options)
i / (11.81:1.1‘8) -—i L f 0.06 !A f
L1 LR (0.002)
TSRS RT
by L4 "
il LE Q 2] 004 | e
| 3 A | (0.0018)
e | ' ©2
i ] ) po—
| [ bancn
- 17 1 i
1 Fr iL 1‘ ~
: 11 [‘1 o D =
“ : g i
5 3 S ®
+# ] :
l incremental
Encoder 4-1.Z MTG Holes
1024 P/R
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4.4 3-L Series Dimensional Drawings

MOTORTYPE | | L1 LR LG L2 L3 L4 LE LB LF LD LA
SGML-
A30OFJ10 156.5 101.5
A3OFJ20 | 617 (4.0 55 8 28 27 17 4 56 38.8 555 70
A3OFJ3O 171.5 116.5 2.17) (0.32) (1.10) (1.06) (0.67) (0.16) (2.21) (1.53) (2.19) (2.76)
A3[FJ40 | 6.76) (4.07)
A50FJ1[] 164 109 55 8 28 27 17 56 55.5 70
(6.46) (3.80) | 2.17) (0.32) (1.10) (1.06) (0.67) 221 2.19) (2.76)
A5OFJ200 174 114 4 38.8
(6.86) (4.49) 60 9 30 30 14.5 (0.16) 65 (1.53) 63 80
ASOFJ3[] 191 131 (2.34) (0.35) (1.18) (1.18) (0.57) (2.56) (2.48) (3.15)
ASCIFJ400 | (753) | (5.16) '
o10OFJ10O 191.5 131.5 60 9 30 30 145 65 63 80
o10OFJ20 (7.54) (5.18) (2.34) (0.35) (1.18) (1.18) (0.57) 4 (2.56) 38.8 (2.48) (3.15)
0100FJ30 227 153 74 10 36 38 195 (0.16) 85 (1.53) 83 105
0100FJ40 | 894 (6.03) | (2.92) (0.39) (1.42) (1.50) 0.77) (3.35) (327 (4.14)
020FJ10 212 138 74 10 36 38 19.5 85 83 105
020FJ203 (8.35) (5.54) (2.92) 0.39) (1.42) (1.50) (0.77) 4 (3.35) 60 3.27 (4.14)
0200FJ30 249.5 165.5 84 12 40 44 23 (0.16) 100 (2.36) 98 120
0200FJ40 | (9.83) (6.52) | (33D (047 (1.58) (1.73) 0.91) (3.94) (3.86) (4.72)
03BFJ10 240 166 74 10 36 38 19.5 85 83 105
(9.46) (6.54) | (292) (0.39) (1.42) (1.50) (0.77) 4 (3.35) (327) (4.14)
03BFJ203 256.5 172.5 84 12 40 44 23 (0.16) 100 60 98 120
(10.11) | (6.80) | (33D 0.47) (1/58) {(1/73) 0.91) (3.94) (2.36) (3.86) (4.72)
03BFJ3 305.5 200.5 105 13 45 60 26.5 5 115 112 135
03BFJ40 (12.04) | (7.80) 4.14) (0.51) (1.77) 2.36) (1.04) 0.20) (4.53) (4.41) (5.32)
04AFJ10 240 166 74 10 36 38 195 85 83 105
(9.46) 654 | (292 (0.39) (1.42) (1.50) 0.77) 4 (3.35) (327) (4.14)
04AFJ2[] 256.5 172.5 84 12 40 44 23 (0.16) 100 60 98 120
(10.11) | (6.80) | (33D (0.47) (1.58) (1.73) (0.91) (3.94) (2.36) (3.86) (4.72)
04AFJ3O 305.5 200.5 105 13 45 60 26.5 5 115 112 135
04AFJ4[] (12.04) | (7.80) 4.14) 0.51) .77 (2.36) (1.04) (0.20) (4.53) (4.41) (5.32)
08AFJ1[] 277 193 84 12 40 44 23 4 100 98 120
09 1 (7600 | 33D (0.47) (1.58) (1.73) (0.91) (0.16) (3.94) (3.86) 4.72)
08AFJ20 301 196 105 13 45 60 26.5 5 115 80 112 135
(11.86) | (71.72) | 4.14) (0.51) (1.77) (2.36) (1.04) 0.20) (4.53) (3.15) 441) (5.32)
08AFJ3DO 330 223 107 15 42 65 10 140 165
08AFJ4[] (13.00) | (8.79) (4.22) (0.59) (1.65) (2.61) - 0.39) (5.52) - (6.50)
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

MOTOR TYPE Mass
SGML LC WA S B Q QK wW T U P R kg (Ib)
A30OF1O 0.9
A30FJ20 60 5.5 14 47 25 20 5 5 3 8 2.0)
A30OFJ3O (2.36) 0.22) (0.55) (1.85) (0.99) 0.79) (0.20) 0.20) (0.12) M4 0.32) I
A30OFJ40O (2.2)
ASCIFI1T 60 55 14 47 25 20 1
(2.36) (0.22) (0.55) (1.85) (0.99) (0.79) (22)
AsOFJ2 5 5 3 8 12
70 6.6 16 57 28 25 (0.20) (0.20) (0.12) M4 (0.32) (2.6)
ASIFJ30O (2.76) (0.26) (0.63) (2.25) (1.10) (0.99) 1.3
A5[OFJ40 (2.9)
O1FJ10 70 6.6 16 57 28 25 5 5 3 v 8 13
013FJ2003 (2.76) (0.26) (0.63) (2.25) (1.10) (0.99) (0.20) (0.20) (0.12) 0.32) 2.9
0100FJ30 90 9 20 69 36 32 6 6 35 10 2.4
010FJ40 (3.55) (0.35) (0.79) (2.72) (1.42) (1.26) 0.24) (0.24) (0.14) M> (0.39) (5.3)
0200FJ10 90 9 20 69 36 32 6 6 3.5 S 10 2.8
0200FJ20] (3.55) (0.35) 0.79) (2.72) (1.42) (1.26) (0.24) (0.24) 0.14) (0.39) 6.2)
02[1FJ30 105 9 25 82 42 36 8 7 4 12 4.2
0200FJ40 (4.14) (0.35) 0.99) (3.23) (1.65) (1.42) (0.32) (0.28) (0.16) M6 0.47) 9.2)
03BFJ10O 90 20 69 36 32 6 6 35 M 10 3.4
(3.55) 9 (0.79) (2.72) (1.42) (1.26) (0.24) (0.24) (0.14) (0.39) (7.5)
03BFJ201 105 (0.35) 25 82 42 36 8 7 4 M6 12 43
(4.14) (0.99) (3:23) (1:65) (1.42) (0.32) (0.28) (0.16) (0.47) 9.5)
03BFJ30O 120 11 32 93 58 50 10 8 5 Mz 16 6.4
03BFJ40 (4.73) (0.43) (1.26) (3.66) (2:29) (9N (6:39) (0.32) 0.20) 0.63) (14.1)
04AFJ1O 90 20 69 36 32 6 6 35 S 10 3.4
(3.55) 9 0.79) (2.72) (1.42) (1.26) 0.24) (0.24) 0.14) 0.39) (7.5)
04AFJ200 105 (0.35) 25 82 42 36 8 7 4 M6 12 4.3
(4.14) (0.99) (3.23) (1.65) (1.42) (0.32) 0.28) (0.16) 0.47) 9.5)
04AFJ3O 120 11 32 93 58 50 10 8 5 16 6.4
04AFJ40] (4.73) (0.43) (1.26) (3.66) (2.29) (1.97) (0.39) 0.32) (0.20) M8 0.63) | -(14.1)
08AFJ10 105 9 25 82 42 36 8 7 4 M6 12 6
(4.14) (0.35) (0.99) (3.23) (1.65) (1.42) (0.32) (0.28) (0.16) (0.47) (1.3)
08AFJ2O 120 11 32 93 58 50 10 M8 16 7.5
(4.73) (0.43) (1.26) (3.66) (2.29) (1.97) 0.39) 8 3 (0.63) (16.5)
08AFJ3O 145 14 40 134 60 45 12 (0.32) (0.20) MI0 20 124
08AFJ40 (5.7 (0.55) (1.58) (5.28) (2.36) (L.77) (0.47) (0.79) (27.3)
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e Details of Motor and Encoder Plugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)
The details of motor and encoder plugs are the same as those for standard servomotors.




4.4 £-L Series Dimensional Drawings

4.4.2 Servopack Dimensional Drawings

1) The dimension drawings of the SGDL Servopack are broadly grouped according to ca-
pacity into the following three categories.

a) 200V, 30W (0.04 HP) to 200 W (0.27HP) (Type: SGDL-A3AP to 02AP)
100V, 30W (0.04 HP) to 100 W (0.13HP) (Type: SGDL-A3BP to 01BP)

b) 200V, 400W (0.53 HP) (Type: SGDL-04AP)
100V, 200W (0.27 HP) (Type: SGDL-02BP)

c) 200V, 750W (1.01 HP) (Type: SGDL-08AP)
100V, 300W (0.40 HP)  (Type: SGDL-03BP)

a) SGDL-A3AP to 02AP (200V, 30 (0.04 HP) to 200 W (0.27HP))
SGDL-A3BP to 01BP  (100V, 30 (0.04 HP) to 100 W (0.13HP))

5(0.20)45 (1.77) 5 (0.20)

| %
B o e T Eorea00000tsed, %
i SERVOPA A
2-06 1 00 004}J0 séo‘{%’ASK B
(2-90.24) 200V = .——~|
MTG HOLES ) !
@ CN3 l
g 2l @
ol ¢l
g 8
A | (700052, &
. 1 H oonll ;
50 6l[{ v S I 130 (6.12)
r
(1.97)
£ o B o W
{nangnea AUUTD¢

SR 115"

[ womnun }
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SERVO SELECTION AND DATA SHEETS

4.4.2 Servopack Dimensional Drawings

b) SGDL-04AP (200V, 400W (0.53 HP))
SGDL-02BP (100V, 200W (0.27 HP))

5 {0.20) 60 (2.36) 5 (0.20)
w0

et g
- i
1 ul g N 1 ISERVOPACK ans
2-06 § SGDL-DAP  ©
(2-00.24) \ 200v =
MTG F5
B & s
© !
Py ©
s =)
@
¢ 1 'IF
I 1K 0 |
g\l- ) i34 ' ! \h\ | RZ VT
« 4.4 »
s 1 ¢ i {
65 " 130 (5.12) 75 (2.96)
256) (0.24)

NI

oD
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4.4 Z-L Series Dimensional Drawings

c) SGDL-08AP  (200V, 750W (1.01 HP))
SGDL-03BP  (100V, 300W (0.40 HP))

7 (0.28) 90 (3.54) 8 (0.31)
(2-00.24) MTG HOLES
2-96 .
I K : N2 R 3
& FEL S ¢ N G| servoPACK  ai [P
H H H H seoL-oap __° \
° 200V =
U CN3 D
[s]
_— ¢ ‘ N
=1 8 =T
@© i |
2 € B
- g
B
i } H -
_ - ' 1o *. ﬂ k § vasnn
v m-Tu—v" § ; ! =
.J.§ d = 130_5.12) 105 (4.13)
(0.24) (0.24)

oo
O0E0RRBonC-Gl0

+ UOUUUOUULLULUUNU

Approx. Mass: 1.5 kg (3.31 Ib)
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SERVO SELECTION AND DATA SHEETS

4.4.3 Digital Operator Dimensional Drawings

4.4.3 Digital Operator Dimensional Drawings

1) The following two types of Digital Operator are available.

a) JUSP-OP02A-1 Hand-held Type

b) JUSP-OP03A Mount Type

a) JUSP-OP02A-1

(2-90.18)
MTG HOLES

TYPE17JE-23080-02

Made by
DAIICHI

DENSHI KOGYO K.K.

63 (2.48)

(&

50 (1.97)

S

CEEEE

B
SERVOPACK JUSP 2

A
ALARM

DSPL
DATA

¥ YASKAWA!

125 (4.92)
135 (5.31)

b) JUSP-OPO3A

150

Il

15

{0.59)

et

(39.37)

54 (2.13)

I‘

SERVOPACK

upP

® 0

DOWN DATA

MODE/SET

OPO3A) ¢

YA 4
57.5 (2.26) l
bt }

18.5 (0.73)

\,
s
Y

0

I
:

Approx. Mass: 0.18 kg (0.40 Ib)

Approx. Mass: 0.02 kg (0.041Ib)



4.5 Selecting Peripheral Devices

4.5 Selecting Peripheral Devices

gﬁ&} This section shows how to select peripheral devices using flowcharts.

451 Selecting Peripheral Devices ........ ..o 151

4.5.1 Selecting Peripheral Devices

Select the peripheral devices using the flowcharts on the subsequent pages.

The items below are not included in the flowcharis. Refer to 4.6 Specifications and Dimen-
sional Drawings of Peripheral Devices.

e Cables for connecting PC and Servopack
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SERVO SELECTION AND DATA SHEETS

4.5.1 Selecting Peripheral Devices cont.

<Flowchart

for per

Start peripherai device selection

Y

1)  Select motor cables

brake?

only?

No brake/With

With connector and
AMP terminal/Cable

With connector and
amplifier terminal

ipheral device selection>

No brake

Cable only

With connector and
AMP terminat/Cable
only?

With connector and
amplifier terminal

' Cable only

Select one of the following
according to cable length.

e S e ]

3m —=[ DP9320081-1
CE .

—#=[ DP9320081-2
(16.41)
10m” —#=[ DP9320081-3
(32.8ft) -
5m ———={- DP9320081-4
(49;2f1)
C(> —+=['DP9320081-5

q
2

Select one of the following
according to cable length.

Select one of the following
according to cable length.

Select one of the following
according to cable length.

]

3m — DP8409360-1
(9.8f)

?Qmsﬂ)_’ DP8409359-1 ?gmeﬂ)—" DP9320083-1

Sm- —#=|- DPB409359:2 Sm -—#=| DP9320083-2 5m —#| DP8409360-2

(16.4ft) 4 (16.41t) (16.44t)

Om! -~ DP8409359-3 10m -~ DPY320083-3 10m —#=i DP8409360-3

(32.8ft) (32.8ft) (32.8ft) E——
15m -~ ——#~|, DP8409359-4 I 15m  —= DP3320083-4 Sm ~—#= DP8409360-4

(49.2ft) (49.21t) (49.2

20m —{ DP8409359-5 20m  ~—#[ DP9320083-5
@56ty | (65.6ft)

.24t) ]
2(()m —# DP8408360-5

65.6ft)

Y

Select connector kit.

Select connector kit.

DP94020006-2

1) Select brake power supply.

100 Vinput /
200 Vinput

100 V input 200 V input
[ LPDE-1H01 | [LPSE-2HOT |

v |

to (a)
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4.5 Selecting Peripheral Devices

from (a)

!

2) Select encoder cable

ends

Connector
both ends

Connector both

Servopack
/ end without /
connector

Servopack end

€ Cable only
without connector

Select one of the following
according to cabie length.

S

3m DP9320089-1 3m DP9320086-1 3m DP9400064-1
(9.8t) (9.8ft) (9.81t

5m DP9320089-2 5m DP9320086-2 5m DP9400064-2
(16.4%) C()16.4ft) 82008 (16.4ft)
10om DPg320089-3 10m DP9320086- 10m DP9400064-3
(32.81t) (32.81t) 58 (32.81t)

Select one of the following
according to cable length.

a-c:r::::::é

Select one of the foliowing
according to cable length.

i

DP9400064-4

(39.21) DP9320086-4

m
(49.21t)

20m DP9320089-5 20m 20m DP9400064-5
(65.61) (8561 L DR320086-5 (65.65)
Connector kit previously
selected at step 1)
No

Select connector Kit.

12
i,

DP94020006-1

DP94020006-2
|
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SERVO SELECTION AND DATA SHEETS

4.5.1 Selecting Peripheral Devices cont.

from (b)

3) Select CN1 connector for
reference input.

Connector only

Connector only /
Terminal btock unit /
One cable end without connector

Connector-to-terminal
conversion unit

CN1 connector

D

DP9420007

Connector-to-terminal
conversion unit

JUSP-TA36P

Cable with CN1
connector and one
end without connector

4

4) >Select circuit breaker (MCCB)
and noise filter.

Servopack power
supply 200 V/100 V?

One cable end
without connector

Servopack capacity?

Servopack capacity?

30 to 200W 400W 750W 30 to 100W 200W 300W
(0.04 10 0.27HPY  (0.53HP) (1.01HP) (0.0410 0.13HP) y (0.27HP) (0.40HP)
Use circuit Use circuit Use circuit Use circuit Use circuit Use circuit
breakerfor 5 A breaker for 9 A breakerTor 16 A breakerior 5 A breakerfor 8 A breakerTor 15 A
power supply power supply power supply power supply power supply power supply
capacity. capacity. capacity. capacity. capacity. capacity.
Noise filter Noise filter Noise filter Noise filter Noise filter Noise filter
[ LF-205A ] | | [ LF-210 | | | [[LF-220 || | [LF-208A | | | [ LF=210 | | |[ LF=220 |
to (c)
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4.5 Selecting Peripheral Devices

from (c)

|

5)  Select magnetic contactor and
SUrge suppressor.

. e Use one 30 A magnetic contactor for a single
Magnetic . .
contactor S-L Series, regardless of capacity.
For multiple servo systems, select the

magnetic contactor according to the total

‘ capacity.
5 ® This is the surge suppressor for HI-15ES5,
urge
Suppressor shown above.

CR50500BL

!

6) Select regenerative unit.

110" 1V~ Type of application?

| e Vertical axis

{| & Exceeding 3000 «/min.

{j} @ Loadinertia exceeds 30 times
motor inertia (50 to 200 W(0.07 to
0.27-HP), or 20 times:motor inertia
(400 W(0.53 HP), 750 W(1.01HP)).

IV o . Frequent acceleration/deceleration

(once per second,.ormore):

Application | to IV

investigate regenerative unit capacity
using AC Servomotor sizing software.

Not application | to IV

Result of investigation
into regenerative unit?

Add
regenerative unit

Applicable

\

\i

Regenerative unit not No regenerative unit
needed required.

Regenerative unit
)

JUSP-RGO08
JUSP-RGO8C

< End peripheral device selection )
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4.6.1 Cable Specifications and Peripheral Devices

156

4.6  Specifications and Dimensional Drawings of Peripheral

Devices

"
X
3
5
2
53

Devices.

4.6.1  Cable Specifications and Peripheral Devices ........................
4.6.2 MotorCables ... i
4.6.3  Connector Kits .. ...
4.6.4 Brake Power SUpply .. ..o
4.6.5 EncoderCables ... ...
4.8.6 CNTCONNBCIOr ..o
4.6.7 Connector Terminal Block ConverterUnit ...............cooviiiii. ..
4.6.8 Cable With CN1 Connector and One End Without Connector ..........
4.6.9. CIroUit Breaker . ... e e e e
4.6.10 Noise Filter ...
4.6011 1 Magnetic Contactor. 2 2. ... o
4.6.12  SUIGE SUDPIESSOL & 1 . te s i g e mrt e e e e e e e e ettt e et
4.6.13 Regenerative Unit ......... ... . i
4.6.14 ~Cables for Connecting PC and Servopack ........covvvveeiennnnn...

4.6.1 Cable Specifications and Peripheral Devices

This section shows the specifications and dimensional drawings of the peripheral
devices required for the Z-L Series servo system. The sequence of peripheral devices
is given by the Flowchart for Peripheral Device Selection in 4.5 Selecting Peripheral

156
159
162
166
168
172
174
176
176
177
178
179
180
181

1) The rated current of the SGDL Servopack external terminals, cable size, and peripheral

devices are listed in the next table.

The cable specifications and size are selected according to the operating environment

and current capacity.

The cable specifications were selected under conditions of three cables per bundle at

40° C ambient temperature, with the rated current flowing.



4.6Specifications and Dimensional Drawings of Peripheral Devices

Type | Servopack Type Main circuit Motor connec- Power | MCCB or | Noise Recom- Power
SGDL- power input tion terminals Supply | fuse ca- | filter | mended noise | ON/OFF
terminal (R) (T) Uy v)y(w) L capacity | pacity? | type filter™3 switch
- per A (refer-
Rated | Cable | Rated | Cable spec. Servo- ence | Type | Spec.
current | spec. | current pack’? dia-
A{rms) A (rms) kVA gram)
For 30W A3AP | 1.3 HIV 0.42 Use Yaskawa | 0.25 5 Appli- | LF- Single- | Yaskawa
200V | (0.04HP) 1.25 cable. See cable 205A | phase | HI-15E5
min. 4.6.2 Motor 200 (30 A), or
(5(? (\)/;/HP) ASAP 1 1.5 0.6 Cables below 0.3 VAC equiva-
. for details. ¥ II ¥ Class, |lent
100 W 01AP 125 0.87 0.5 i 5A
(0.13HP)
200 W 02AP | 4.0 2.0 0.75
(0.27HP)
400 W 04AP |86.0 HIV 2.6 When select- | 1.2 9 LF- Single-
(0.53HP) 2.0 ing non-Yas- 210 phase
min. kawa cables, 200
check the VAC
cable current Class,
rating and 10A
consider the :
(715%1\/:-/@) 08AP | 11.0 4.4 operating en- 2.2 16 12_50 g;jnagslg
’ vironment.
200
VAC
Class,
’%‘ 20A
For 0w A3BP | 2.0 HIV 0.63 0.25 5 . LF- Single-
100V | (0.04HP) 1.25 205A | phase
50W | ABBP |26 min.; o9 03 200
(0.07HP) VAC
; Class,
100 W 01BP |45 2.2 Use cable 0.5 5A
(0.13HP) size AWG22
200W | 02BP |80 HIV. 2.7 t(g awats [ors 8 LF- | Single-
(0.27HP) 2.0 m;,n2) : 210 phase
min. : 200
300W | 03BP |14.0 37 1.4 15 LF- | VAC
(0.40HP) 220 %325:

*1 Value at rated load.

*2  Braking characteristics (at 25°C): 200% for 2 s min., 700% for 0.01 s min.

*3 Yaskawa recommends noise filters manufactured by Tokin Corp. Yaskawa Controls Co.,
Ltd. can supply these noise filters.
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4.6.1 Cable Specifications and Peripheral Devices cont.

2) The types of cable are shown in the table below. Use it in combination with the table

above.
Cable Type Conductor Allowable Temperature
Symbol Name °C
PVC Normal vinyl cable ==
v 600 V vinyl cable 60
HIV Temperature-resistant vinyl cable 75

Note 1) Use cable with 600 V min. withstand voltage for main circuits.

2) Consider allowable current reduction ratio if cables are bundled in PVC or metal ducts.

3) Use temperature-resistant cable under high ambient or panel temperature where nor-
mal vinyl cables rapidly deteriorate.

3) The appropriate cables for Servopack connectors CN1 and CN2 are shown in the table

below.

Control /O Signal CNt, | Cable Use twisted-pair cable or twisted-pair
Connector shielded cable.
Applicable Cable | AWG24,26,28,30
Finished Cable 216.0 mm (2 0.63 in.)MAX.
Dimensions
PG Signal Connector | CN2 | Cable Use Yaskawa cable.

Use twisted-pair shielded cable if
Yaskawa cable is not used.

Applicable Cable

Applicable cable types: AWG24, 26, 28,
30. However, use AWG22 for encoder
power supply and FG line. Use AWG26
for other signals. These connections
permit wiring distances up to 20 m
{65.6 ft).

Finished Cable
Dimensions

211.6(0.46 in.) mm MAX.

Note Cable selection conditions: three cables per bundle at 40 °C ambient temperature, with the

rated current flowing.
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4.6Specifications and Dimensional Drawings of Peripheral Devices

4.6.2 Motor Cables

1) The dimensions and appearance of the motor cables are shown below. Specify the cable
type when ordering.

a) Cables For Motor Without Brake (with connector and AMP terminals)

Type L in mm (feet)
DP9320081-1 +100 +0.33
3000 0 (100 )
DP9320081-2 +100 +0.33
5000 © (16.7 0 )
DP9320081-3 +500 +1.67
10000 © (83.3 0 )
- 500 1.67
DP9320081-4 15000+0 (50 0
DP9320081-5 500 +1.67
200000 (66.7 0 )

Connector for Motor End of Cable
Cap: 172159-1 (4-pin)
Socket: 170362-1-0r 1703661

Finished Dimension:@7.5mm Max

Cable: AWG20 x 4 core Servopack End of Cable

AMP Terminals

Shrink Tube Shrink Tube
M4 Crimped Terminals
b o O
354 (1.88) ©
L 50.|

b) Cables For Motor With Brake (with connector and AMP terminals)

Type L in mm (feet)
DP8320083-1 3000“0 00 (10+%.33 )
DP9320083-2 5000“000 (16.7+%33 )
DP9320083-3 1OOOO+%OO (333 +2) 67 )
DP9320083-4 15000+5('>)oo (50 +2) 67
DP9320083-5 20000+%oo (66.7 +2} A67)

Connector for Motor End of Cable
Cap: 172160-1 (6-pin)
Socket: 170362-1 or 170366-1

Finished Dimension:
@7.5mm Max

Cable: AWG20 x 4 core

\ Shrink Tube Shrink Tube /

Servopack End of Cable
AMP Terminals
M4 Crimped Terminals
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4.6.2 Motor Cables cont.

160

c) Cables For Motor Without Brake

(Cable Only)
Cable AWG20 x 4 core
o
, ( |
le L N]
I gl
Type L in mm (feet)
DP8409359-1 +100 +0.33
3000 0 (100 )
DP8409359-2 +100 +0.33
5000 0 (16.7 0 )
DP8409359-3 +500 +1.67
10000 0 (333 0 )
DP8409359-4 +500 +1.67
15000 0 (50 o
DP8409359-5 +500 +1.67
20000 o (66.7 0 )
- AMP Connector
Cap: 172159-1
Socket: 170362-1'0r-170366- 1 (Manufactured by AMP.)
[ M4 Crimped Terminals ]




4.6Specifications and Dimensional Drawings of Peripheral Devices

d) Cables For Motor With Brake

{Cable Only)
Cable AWG20 x 6 core
¢ [
o/ L N
i
Type L in mm (feet)
DP8409360-1 100 0.33
300070 (100 )
DP8409360-2 +100 +0.33
5000 © (16.7 0 )
DP8409360-3 +500 +1.67
10000 © (833 0 )
DP8403360-4 +500 +1.67
15000 © (50 0
DP8409360-5 +500 +1.67
20000 © (6.7 0 )

AMP.Connector
Cap: 172160-1

Socket: 170362-1 or 170366-1 (Manufactured by AMP.)

e

[ M4 Crimped Terminals ]
U phase
V phase

W phase

FG (Frame Ground)
Br (Brake Terminal)
Br (Brake Terminal)

If cable only is ordered, purchase the AMP connector and M4 crimped terminals
separately. Refer to 4.6.3 Connector Kits for details about caps and sockets.
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SERVO SELECTION AND DATA SHEETS

4.6.3 Connector Kits

4.6.3 Connector Kits

1) Aconnector kit comprises three connectors as shown in the diagram below: one encoder
connector at both the motor and Servopack ends of the cable and a motor connector for

the motor end of the cable.

Encoder Connector for Motor End of Cable Encoder Connector for Servopack End of Cable

Motor Connector for Motor End of Cable

N/

Two types of connector kit are available according to the following information:

¢ Is'the-motor with. or without-a brake?
A connector kit is required in the following cases:
a) if motor cable only is purchased (whether or not motor has a brake).

b) lf the encoder cable with a motor connector only and Servopack end without connec-
tor, or encoder cable only is purchased.

2) Select the following encoder cable connector.

14 {0.55)

237 (0.93)

R

B _Eoe . f

..... J‘
g {}[DEJJD —
<t 3 17 O
X B8R L o
3T 24 -

- e e

¥ S (0.16)

Cap: 172161-1
Socket: 170365-1
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3) Select one of the following two types of motor cable connector.

a) Motor Without Brake

9.8 (0.39)
237 (0.93)
;.v’; ! — ‘ ]
it | |&
Ry e 1+
=2 (0.18)
~ 9'( ’ Cap: 172159-1

Socket: 170362-1 or 170366-1

b) Motor With Brake

11.8(0.46)

Cap: 172160-1
Socket: 170362-1 or 170366-1
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4.6.3 Connector Kits cont.

4) Only one type of encoder connector is available for the Servopack end of the cable.

e Connector

254(0.10) o>
127 |, 2
0.05) |1 &
= N =)
{ r-urm g4é_a frm r—a' . &
- el S
TaEE=T o ) ©

IIMH'”” PThe |
EIE 35 g5
X1 [T |3l ofF
3 e 38 X 1= 2le
=le

1. Pin#i \
©
m \||r g %
2 Py (’ L
<
L 7

' S
127 h)
DK -L_ (0.05) %w

Units: mm (inches)

Connector Type A B C
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4.6Specifications and Dimensional Drawings of Peripheral Devices

e Case
%]
@ H@ w
e ]
C
+
S \
| © \T©
U U
‘ 12.7
(0.5)
For -52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connector Case A B Cc D E F

10120-3000VE | 10320-52A0-008 |22.0 |18.0 [140 [12.0 [10.0 [274
0.87) |(0.71) |(0.55) |(0.47) |(0.39) |(1.08)

5) The types of connector kit are shown below. Select the type of connector kit according to
the connectors selected‘in (2), (3), and (4) above.

Connector Application Connector Kit Part List
Kit Type Encoder/Motor Cable For Encoder Cable For Motor Cable
Encoder End Servopack End
Encoder Motor Cap Socket Connector Case Cap Socket
Type Brake
With/ Type Q Type Qt Type Q Type Q Type Q Type Qt
Without ty y ty ty ty y
DP9420006-1 | incremental | Without 111 113 211 211 111 b B
172161 170365 |19 |10120- 10320- 172159 170366 |5
-1 -1 3000VE 52A0- -1 -1
DP9420006-2 | Incremental | With 008 11 "3
172160 7
-1

*1 Manufactured by AMP.

*2 Manufaciured by 3M.

*3 Including one spare.
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4.6.4 Brake Power Supply

4.6.4 Brake Power Supply

166

200 VAC Input: LPSE-2HO01
100 VAC Input: LPDE-1HO01

e Dimensional Drawings

50 (1.97

30 (1,18)

4

Use for Servomotor with brake.

1) Brake power supplies are available for 200 V and 100 V input.

Manufactured by Yaskawa Controls Co., Ltd.

2-03(2-0.12) MTG HOLES
(SPOT FACING @5.5
(

0.22), 4

upupe

(0.16) LONG)

e L ead Wires: Color Coded

Lead Wires ’

 Lead Wire Length: 500 mm each (19.69 in.)

e Max. Ambient Temperature: 60°C

20

(0.79)

25

(0.98)

AC Input

100V

200V

Brake

Blue/White

Yellow/White

Red/Black
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2) The internal circuits are shown below. While it is possible to switch either the AC or DC
side of the brake power supply, it is normally safer to switch the AC side. If the DC side is
to be switched, install a surge suppressor near the brake coil to prevent the surge volt-

ages due to switching the DC side damaging the brake coil.

e Internal Circuit for 200 VAC Input (LPSE-2H01)

Yellow & ot ’ ~Q Red
Led |1
AC Side | . Z Sup | DC(Brake) Side
Diode pressor
White o : o) Black
e Internal Circuit for 100 VAC Input (LPDE-1H01)
Diode Bridge
Blue Red
Surge
Sup-
AC Side Zpres ! DC (Brake) Side
sor Suri
Suppressor
White © ] Black
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4.6.5 Encoder Cables

4.6.5 Encoder Cables

1) The dimensions and appearance of the encoder cables are shown below. Specify the
cable type when ordering.

a) Connector Both Ends

Servopack End of Cable
Case: 10320-52A0-008
Connector: 10120-3000VE

Connector for Encoder End of Cable
Cap: 172161-1 (9-pin) Cable B9400064
Socket: 170361-1 or 170365-1 Shrink Tube

_I@

Type L. in mm (feet)

DP9320089-1 100 0.33
30000 (100 )

DP8320089-2 100 0.33
500070 (16770 )

+1.67

i 500
DP9320089-3 100000 (33.370° )

DP9320089-4 +2).67

+500
15000 0 (50

DP9320089-5 +1.67

+500
20000 0 (66.7 0 )
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b) Servopack End without Connector

Wire Markers

) Cable B9400064
Cap: 172161-1 (9-pin) (AWG22 x 3C, AWG26 X 4P)
Socket: 170361-1 Wires
(connected) Shrink Tube / Shrink Tube
L/ \
l | 1 l Servopack End
Encoder End l
3 _1(1.38) 20 | (0.79)
L 60
(2.36)
Type L in mm (feet)
DP9320086-1 100 0.33
30000 (100 )
DP9320086-2 +100 +0.33
5000 0 (167 0 )
DP9320086-3 +500 +1.67
10000 0° (333 0 )
DP9320086-4 500 1.67
150000 (50 0 )
DP9320086-5 +500 1.67
20000 © (66.7+0 )

Connector: 10120-3000VE (Manufactured by 3M.)

[ Case: 10320-52A0-008 (Manufactured by 3M.)

Cap: 172161-1
Socket: 170361-1

0.12mm?

~~

Blue. L

1
Yeliow.

Encoder End

White/Yallowrs Pl
b i

White/Graen,

Servopack End

f
Blagk 2 !

I

~NEOMAWND
00000 DO

9o

0.3 mm?

N\

§656888888466%
BOONO- R LE Ao

i
[
T
[
1 1
[
[
'
\
1

Green/Yellow

A

e twisted-pair shielded cables.

]

*Purchase cases and connectors separately. Referto 4.6.3 Connector Kits for details.
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4.6.5 Encoder Cables cont.

/

¢) Cable Only
Cable AWG22 x 3C, AWG26 x 4P
o
: ¢ \
le L N
f i
Type L in mm (feet)
B9400064-1 +100 +0.33
3000 0 (100 )
B9400064-2 +100 +0.33
5000 o (16.7 0 )
B9400064-3 +500 +1.67
10000 0 (383 0 )
B9400064-4 +500 +1.67
15000 0 (50 0 )
B9400064-5 500 +1.67
200000 (66.7 0 )

%

170

Cap: 172161-1" (Manufactured by AMP.)

Socket: 170361-1 or 170365-1

Case: 10320-52A0-008 (Manufactured by 3M.)

Connector: 10120-3000VE (Manufactured by 3M.)
/

< RN

(Manufactured by, AMP.) o
0.12mm?
172163 Connector
Blue o
3 oL Whte/Blue_EP o
Fo Yelow 018
3 o Whi liow Lo 19
5 o4 areen - o 14
688-_ \évhlgg/grggn;;E 2 25 S « End
ervopack En
Encoder End 70.4-213ck Y ——E10 1 P
N/ 1 [Hes
+o 2
0.3 mm?2 : : o8
1)
90 ) o
Green/Yellow -

I P: twisted-pair shielded cables.

*  Purchase caps, sockets, cases, and connectors separately. Refer to 4.6.3.

Connector Kits for details.
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2) Details of the encoder cables are summarized in the table below.
These cables are not supplied as accessories with a Servopack or Servomotor.
Purchase in standard specified iengths as required.

Cable Specification Incremental Encoder
(Yaskawa Drg. #B9400064)
Basic Specifications Compound KQVV-SW
AWG22 x 3C, AWG26 x 4P
Finished Dimension @7.5 mm (20.30 in.)

Internal Structure and Lead Colors

A4 Red
Ao Black
Az Green/Yellow
Fy Blue — White/Blue (Twisted pair)
F, Yellow — White/Yellow (Twisted pair)
F3 Green — White/Green
(Twisted pair)
F4 Orange — White/Orange
(Twisted pair)
Yaskawa standard specifications Standard iengths:
3 m (2.8ft.), 5 m (16.4ft.) , 10 m (32.8ft.),
15 m (49.2ft.), 20 m (65.6ft.) ~

*“When appropriate cable isused, the allowable wiring distance between Servopack and Ser-
vomotor (PG) is, 20, m (65.6ft.) max.

Note See items a) and b) in this section for details about cables with connectors.
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4.6.6 CN1 Connector

4.6.6 CN1 Connector

172

e Connector

2.54(0.10)

1.27(0.05) | .

e £
1} r'xir'x ma_#é_gr—\ o m!_"""
- ] i rt=y ¥
. T PI—nq i 1

bog gt

1) This connector is required to connect the host controller to CN1 on the Servopack.

Sttt

—
)
<
2
o) —
; <)
N
2
.
15}
glo
“w
___..-(QN
N E
IS5
= —
= (giF )
Il o
=) e gle
gu?n 4
”OTT
IS
T

Pin #1

.6)

P
e

9.1(0
75
(0.30)
1

Pin#19

Units: mm (inches)

c

Connector Type

A

B

32.2 (1.27)

21.59 (0.85)

27.8 (1.09)

10136-3000VE
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e Case
C
J ——
|
@ .
‘ 12.7
(0.5)
For -52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connect Case A B Cc D E F
or Type Type
10136- 10336-52 | 32.2 43.5 18.0 17.0 14.0 37.6
3000VE ,, },A0-008 (1.27) (1.71) (0.71) (0.67) (0.55) (1.48)

2) The CN1 connector type is shown below.

Connector | Application Connector Part List
Type Connector Case
Type Qty Type Qty
DP9420007 | I/O connector | 10136-3000V | 1 10336-52A0- |1
for CN1 E* 008™

* Manufactured by 3M.
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4.6.7 Connector Terminal Block Converter Unit

4.6.7 Connector Terminal Block Converter Unit

1) A connector terminal block converter unit comprises a CN1 connector 0.5 m (1.64 ft)
cable.

The terminal block numbers match the Servopack CN1 connector numbers.

e Connector Terminal Block Converter Unit Type:
JUSP-TA36P

L1
[BDB! oo

1
o
<

Cable Length: 0.5 m (1.64 ft)

[ —1]

40-Pin Connector Plug:
FCN-364P040-AU

ekl

m s <« ©z v~ 3
(o]
74
o8

[Ee=i]

40-Pin Terminal Block,

Servopack M3.5 screws
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2) The relationships between terminal block pin numbers and signal names are shown in

the table below.

JUSP-TA36P Terminal Block Unit

Terminal
Block #

RN EEEEHEHEERE R RN

)]
(@]

[AV]
—

N
[3V]

N
[45)

N
N

n
]

n
[+3]

n
~

N
o]

n
o

w
o

w
herd

w
n

w
w

w
S

w
[4;]

w
[s)

w
~

w
ow

SGDL Servopack
Signal Name gw# gonnector

PULS 1 E At
*PULS 2 : - B1
SIGN 3 : : # = A2
*SIGN 4 : : B2
CLR 5 ; : e A3
*CLR 6 I ] B3
BK ! : : A4
CON 8 : I B4
9 l : A5
SG-COM 10 : : 85
1 ; : A6
12 ; ; e
P-IN 13 Ix;
SON 14 : : =
_}S:.C—O—N- 15 . I A8
P-OT 18 ‘ ! B8
N-OT 17 : . 29
ALMEST 18 ; ; =5
e : : A10
20 : : B10
2 ; : 1P AT1
22 ! l e B11
28 ; ; A12
24 ; : I B12
25 : 1 A13
26 : : B13
27 : : PP Al4
28 : : B4
29 ' : 1P A15
30 : : B15
31 A6
PCO 32 ; ; B16
SG 33 : : A17
ALM 34 - - e > B17
ALM-SG 35 < - A18
FG 36 — VP
Connector Case 1 A9
B19
Cable: Supplied with terminal block A20
¢ P : Twisted pair B20

w
©

B
(o]
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4.6.8 Cable With CNI1 Connector and One End Without Connector

4.6.8 Cable With CN1 Connector and One End Without Connector

1) Use a cable with no connector at the host controlier end. The loose wires are marked with
labels with terminal numbers indicated.

SGDL. Servopack (3M36P connector)

(3M)
Connector at Servopack End (36 P)
10136-6000EL Terminal number
labels

33
PE

[

£
L

K

2
o

Shell Cable (Black)
10336-52A0-008 SSRFPVV-SB 28 x 18P

OCONOUIHWN —

1)

ot |
J t

b L 100013 _Ji 40‘_5°4 5

0.098 . I

(330 1) (01307 %) 18

e Cable with CN1 Connector and One End Loose Wires: %
DE9404859 2

F N e B A |

PE
(&3
°E
¥
[

Details of Leads 28

[
8 X

LERBLLLY

Case

it

1g!

'\ Shield
PY Twisted Pair
Connector Unit

4.6.9 Circuit Breaker

1) The customer should purchase a circuit breaker (MCCB) of appropriate capacity.

o Recommended Product

W Ground fault detector for motor protection manufactured by

Mitsubishi Electric Co. Ltd.
Type: MN5S0-CF
Rated Current: 7.1 A, 10 A, 16 A, 25 A, 32 A, 45A

Use to protect the power lines.

A
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4.6.10 Noise Filter

1) Selectthe noise filter from the following three types according to the Servopack capacity.

Install to eliminate external noise from the power lines.

Servopack Capacity Noise Filter Type
30W(0.04 HP), 50W(0.07HP), 100W(0.13HP), 200W(0.27HP) | LF-205A
200W(0.27HP)(100V), 400W(0.53HP) LF-210
300W(0.40HP)(100V), 750W(1.01HP) LF-220

e Dimensional Diagrams

o L F-205A (Single-phase 200 VAC Class, 5 A)

{1.57)
(1.18)
{0.94)

6-935 (6-00.14)

40

30
24
4

1 3 ‘
IN'Rating Plate =3 @

2 4
— 4-M3
63 (2.48) \ ,
Tl T
(3.19
o 3 (059)
(0.53 (0.53) 33
{1.30)
o LF-210 (Single-phase 200 VAC Class, 10 A)
FRAT
N RN
N2
il —=
Slwlgie M ! |NRating3 @
Plate
=S 2 ta ©
RSl ©
l 95 (3.74) T
105_(4.13) 25
! 115 (4.53) (0.98)
L16_|
(053 50
(1.97)

177



SERVO SELECTION AND DATA SHEETS

4.6.11 Magnetic Contactor

* LF-220 (Single-phase 200 VAC Class, 20 A)

(2.76)
(2.28)
(1.57)

4-
*%z0.02)
Sl 1IN Ratin93 4-M5
Blogs o Plate )
4 M4
130 (5.12) ;
144 (5.67) ||
160 (6.30) 1|
29
(1.14)

4.6.11 Magnetic Contactor

1) Use one 30 A magnetic contactor of the type shown below fora single Z-L Series, regard-
less of capacity. For multiple servo systems, select the magnetic contactor according to

the-total capacity.

Type: HI-15E5 (30 A)

Turns'servo 'ON and OFF.

(Note)Attach an appropriate surge suppressor to the
magnetic contactor.

Rl s3] T[E] [z 3!
o ‘
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» Dimensional Diagram

2 x M4 Mounting Holes
M4 Auxiliary Contact Terminals
d/

80384 min,
B85 (R2T70)
F_% (0.33) booo2e.0:39

2 x M4 Mounting Holes

S

|
] |
'|
(0:21) N

Approx. Mass: 0.33 kg (0.73 Ib)

Main Contact Terminals M4 Coil Terminals Slider

4.6.12 Surge Suppressor

1) Attach a surge suppressor to the magnetic contactor to prevent power supply noise and
protect contacts.

o Recommended Product

Spark Killer manufactured by Okaya Electric Industries Co., Ltd.
Type: CR50500BA (250 VAC)

Static Electricity Capacity: 0.5 uF + 20%

Resistance: 50 Q (1/2 W) £30%
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4.6.13 Regenerative Unit

4.6.13 Regenerative Unit
1) JUSP~-RGO08C type
JUSP-RGO8C type is an exterior type regenerative unit. When regenerative ability of the

built—in resistor is insufficient, install this regenerative unit to enhance the regenerative
ability.

o Dimensional Drawings

Nameplate
T L3
()00 o0
: o IERIEIND
T e UL UUUUGD L OOUL |
T% i External Terminal Screws
I'LE? '
®
=z :
ez :
i Sule
BRS
|
=
< ©
Approx. Mass: 1 kg {2.20 1b) =
el
P— 130 vemne e
(5.12)
» Regenerative Unit Specifications
Type JUSP-RGO8 Remarks
JUSP-RG08C
Applicable Servopack SGDL Servopack
Regenerative Working 380Vdc
Voltage
Regenerative Processing 8Adc Regenerative Resistance:
Current 50Q,60W
Error Detection Function Regenerative resistance

disconnection, regenerative
TR fault, overvoltage

Alarm Qutput Normally closed contact 200 V operation OK
(open when protective
function operates)

Dimensions inmm 55W x 160H x 130D
(inches) (2.17W x 6.30Hx 5.31D)
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4.6.14 Cables for Connecting PC and Servopack

1) Special cables for connecting a PC to a Servopack. Using these cables allows monitoring
and setting of user constants with a PC.
PC software is available for these communications. Ask your Yaskawa representative for
details. Operate the software as described in the manual supplied.

Rear of PC Servopack
171.E-13090-27 (D2BC)

SEHVORASR O
°

222l (Made by DDK.)
i
=

H Connection Cable (2 m) (6.56 ft) or less m—ﬂ
0 3 ::::

D-Sub 9-pin (Male) 17JE-23090-02 (D8B)
D-Sub 25-pin (Male) or D-sub 9-pin (Maie) (Made by DDK.)

« Dimensional Drawings for, Type DE9405258 (for NEC PC)

D-Sub connector 25-pirf (Male) 17JE-23250-02 (D8A)

2000+s0  (6.56-+0.164)

——
[
o>

2 .
/g Cable (Black) UL2921 Two M3 screws x

9<strand twisted
10 length, 0.5
(016 X 7) shielded  pitgh
M2.6 screw  °20e Pin Connector 17JE-23090-02 (D1)

Note: Fold back the cable shielding at each end of the cable and secure it with clamps.

2) The communications specifications and connecting-circuit specifications are listed be-
low.

e Baud Rate: 9600 bps

s Number of Bits Start: 1 bit
Data: 7 bits
Stop: 1 bit
Parity: 1 bit (even)

e Synchronization Start-Stop
o XON/XOFF Control None

e Shift Control: None
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4.6.14 Cables for Connecting PC and Servopack cont.

e Communications Method: Semi-duplex
Servopack End (CN3) RS$-232C Port (Personal Computer End)

*TXD 20 — O *RXD
*RXD 40 T O  «TXD

ov 90O — O ov
o l:g RTS
Shield 1 CTS

FG CaseO —e O FG

Note: Maximum cable length is 2 m (6.56 ft).

3) Connection is also possible to the RS-422A port. In this case, the connection circuitis as
follows:

e Transmission Distance: 30 m (98.4 ft) max.

e Transmission System: RS-422A

1Y
FG  case ©

Servopack End/(CN3) RS-422A Port (Personal Computer End)
TXD 1 = RXD
*TXD 2 - *RXD
RXD 3 1 TXD
*RXD 4 =1 *TXD
*RXD 6 [
Y 9 ’ )' ov

o Terminal Arrangement at Servopack End

Pin Signal Name Signal Circuit Name Signal Direction
#
1 TXD Transmit data (not inverted) P«S
2 *TXD Transmit data (inverted) P«S
3 RXD Receive data (not inverted) P->S
4 *RXD Receive data (inverted) P—S
5 OPH #
6 *RXD Shorting pins 6 and 7 inserts 220 Q termination resistance
7 RT between RXD and *RXD.
8 5VPP #
9 GND Signal ground 0 V

P: Personal computer
S: Servopack
#: Terminal not used, leave open.
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43 Cable for connecting Servopack and IBM PC (IBM compatible PC)
Use Yaskawa DES408565 type cable.

¢ Dimensiconal Drawings

D-sub Connector
17JE-13090-02(D8A)

200050

D R\
¥

| K
Cable (Black)
UL2921 2-M3 Screw
2-M2.6 Screw 9~strand twisted Pitch 0.5 Pin Connector
Pitch 0.45 (0.16 X7) 17JE~23090-02(D1)

shielded cable

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.

e Connection

Personal Computer End Servopack End
(D-sub 9—pin) (D-sub 9—pin)
Clamp with Hood _ 4 e g Clamp with Hood
[
bl
RXD-2 O - 02T
XD 3¢ - 04 RXD
RS 90 .
C1S 80— D
$+GND 5 0- - 098Gl
9,

5) Cable for connecting Servopack and NEC PC-98 half-pitch connector
Use Yaskawa DE9408564 type cable.

e Dimensional Drawings

Plug: 10114EL
Shell:10314-3210-000 (Made by 3M)

1
{ J =

Cable (élack)

UL2921 2-M3 Screw
9-strand twisted ~ Pitch 0.5 Pin Connector
(0.16 X7) 17JE-23090-02(D1)

shielded cable

Note: Fold back the cable shielding at each end of the cable and secure it with clamp.
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4.6.14 Cables for Connecting PC and Servopack cont.

e Connection

Personal Computer End Servopack End
(CNB3)

Clamp with Hood

o
G 12 0 |

o Clamp with Hood

\
t
RXD 10O : : O 2 TXD
TXD 9 o - O 4 RXD
RTS 10 P
cTS 423 Lo
S GND 14 O '\/‘ 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 in no alarm display.

5.1 'Inspection and Maintenance ............... 186

5.10) - SerYOMOLOL [ vafc /s ol E e e e e e et 186
501.2 Servopack L. 187
5.2 Troubleshooting ....... Ceereeeeaens cees.. 188
5.2.1" 'Troubleshooting Problems with'Alarm Display ........... 188
5.2:2) - Troubleshooting Problems With No Alarm Display ........ 200
5.2.3 Internal Connection Diagram
and Instrument Connection Examples .. ................. 201
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.1.1 Servomotor

186

5.1

5.1.1

Inspection and Maintenance

é% This section describes the basic inspections and maintenance for Z-L Series servo

. drives.

BT SBIVOMO Ol . ottt ittt e et e 186

512  SeIVOPACK it e 187
Servomotor

For inspection and maintenance of servomotors, follow the simple, daily inspection proce-
dures in the table below.

The AC servomotors are brushiess. Simple, daily inspection is sufficient. The inspection and
maintenance frequencies in the table are only guidelines. Determine the frequency to suit the

operating conditions and environment.

hours or 5 years

representative.

ltem Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?
noise
Appearance According to Clean with cloth or
degree of compressed air.
contamination
Insulation Yearly Disconnect Servopack and Contact your Yaskawa
resistance test insulation resistance at representative if the
measurement 500 V. Must exceed 10 MQ. insulation resistance is
(See note below) below 10 MQ.
Replace oil seal | Every 5,000 Remove servomotor from Applies only to motors with
hours machine and replace oil seal. | oil seal.
Overhaul Every 20,000 Contact your Yaskawa The customer should not

disassemble and clean the
servomotor.

Note Measure across the servomotor FG (green/yellow) and the U-phase (red), V-
phase (white), or W-phase (blue) power lead.

During inspection and maintenance, do not disassemble the servomotor.
if disassembly of the servomotor is required, contact your Yaskawa representative.




5.1 Inspection and Maintenance

5.1.2 Servopack

For inspection and maintenance of the Servopack, follow the inspection procedures in the
table below at least once every year.

The Servopack contains highly reliable parts and daily inspection is not required. Carry out
the inspections and maintenance in the table below once every year.

ltem Frequency Procedure Remedy
Clean unitlinterior and | Yearly Check for'dust, dirt, and oil on Clean with
circuit boards the surfaces. compressed air.
Loose screws Yearly Check for loose terminal block Tighten any loose
and connector screws. SCrews.
Defective'partsiin unit |'Yearly Checklfor'discoloration, damage | Contact your Yaskawa
or on circuit boards. 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.

Part Standard Replacement Method
Replacement Period
Smoothing Capacitor 7 to 8 years Test. Replace with new part if necessary.
Relays Test. Replace if necessary.
Fuse 10 years Replace with new part.

Note Operating Conditions:
o Ambient Temperature: annual average 30°C
e Load Factor: 80% max.

e Operation Rate: 20 hours/day max.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display

5.2 Troubleshooting

{8  This section describes causes and remedies for problems which cause an alarm display
and for problems which result in no alarm display.

5.2.1  Troubleshooting Problems with Alarm Display ........................ 188
5.2.2 Troubleshooting Problems With No Alarm Display .................... 200
5.2.3 Internal Connection Diagram and Instrument Connection Examples .. .. 201

5.2.1 Troubleshooting Problems with Alarm Display

Refer to the tables below to identify the cause of a problem which causes an alarm display
and take the corrective actions described.
Note that A.99 does not indicate an alarm.

Contact ydur Yaskawd representative if the problem cannot be solved by the described pro-
cedures.

¢ Display and Outputs

Digital Operator Display and Alarm Name Alarm Qutput
ALM Qutput

A.99 ON

OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

Indicates normal operation. Not an alarm.
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5.2 Troubleshooting

e Display and Outputs

Digital Operator Display and Alarm Name Alarm Output
ALM OQutput
A.02 OFF
User constants breakdown

OFF: Outputtransistoris OFF
ON: QOutput transistor is ON

Status When Alarm Occurred

At power ON A B
Cause Remedy
A Power turned OFF during parameter write. | Replace Servopack.
Alarm occurred next power ON.
B Circuit board (1PWB) defective Replace Servopack.
e Display and Outputs
Digital Operator Display-and Alarm Name Alarm Output
ALM Output
A.04 OFF
User constant setting error

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

At power ON A B
Cause Remedy
A An out-of-range user constant was Reset all user constants in range.
previously set or loaded. Otherwise, re-load correct user constants.
B Circuit board (1PWB) defective Replace Servopack.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.1 Troubleshooting Problens with Alarm Display cont.

® Display and Outputs

Digital Operator Display and Alarm Name Alarm Output
ALM Qutput
A.10 OFF
Overcurrent

OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor Wh N (S-ON
operation A BCpE sigr?anl tsuerrr:/:dOON(S oN D E
At power ON
P —D
Cause Remedy
A Wiring grounded between Servopack and | Check and correct wiring.
servomotor.
B Servopack ambient temperature/ exceeds Bring Servopack ambient temperature to
50°C 50°C
Note Alarm cannot be reset while power
transistor module temperature ex-
ceeds 90°C.
C Servomotor U, V, or W phase grounded. Replace servomotor.
D ¢ Circuit board (1PWB) defective Replace Servopack.
s/Power trarisistor. defective
E Current feedback circuit, power transistor, | Replace Servopack.
DB relay, or circuit board defective.
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5.2 Troubleshooting

® Display and Outputs

Digital Operator Display and Alarm Name Alarm Output
ALM Output
A.31 OFF
Position error pulse overflow

OFF: Outputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomotor At power ON
operation —— F
Overflow during
— high-speed opera- —— A
tion
No feedback pulse
=7 returned after refer- B, F
ence pulseinput.
Normal operation
— butoverflow when —— D) E
large reference in- Y
put.
Cause Remedy
A Servomotor wiringincotrect. Check and correct wiring. (Check A-, B-,
B Encoder wiring incorrect (disconnection, C-phase pulses correct at CN2.)
shortcircuit, power supply, eic.)
C Servopack adjustment incorrect Increase speed loop gain (Cn-04) and/or
position loop gain (Cn-1A).
D Servomotor overloaded Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.
E Position reference pulse frequency too » Decrease reference pulse frequency.
high « Use smoothing function.
e Change electronic gear ratio.
F Circuit board (1PWB) defective. Replace Servopack.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

192

e Display and Outputs

Digital Operator Display and Alarm Name

Alarm Output

ALM Output
A.40 OFF
Overvoltage
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
During servomotor
operation At power ON —E,F
During motor .
deceleration — A, D
During normal
operation — B,C,p
Cause Remedy
A Load inertia high'and'motor speed too high | » Change operating conditions.

» Use regenerative unit.

o |f multiple units are used, connect all P, N
terminals in parallel.

Load exceeds capacity of regenerative unit | Change operating conditions.

Servomotor speed too high

Reduce motor speed.

Servopack defective

Replace Servopack.

Input voltage too high

Change input voltage to normal value.

Mmoo ®

Circuit board (1PWB) defective.

Replace Servopack.




5.2 Troubleshooting

e Display and Outputs

Digital Operator Dispiay and Alarm Name

Alarm Output

ALM Output
A.51 OFF
Overspeed
OFF: Qutput transistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
When servo ON (S-ON) L A
signal turned ON A.B.CD tpower ON —D
L During high-speed
servomotor rotation " A B, C, D
after reference in-
put
Alarm detected at
110%'max. speed
Cause Remedy
A ¢ Servomotor wiring incorrect. Check and correct wiring. (Check A-, B-,

shortcircuit, power/supply, etc.)

e Encoder wiring incorrect (disconnection,

C-phase pulses correct at CN2.)

B Incremental encoder power not supplied Use the Servopack power supply for the
from'Servopack. encoder.
C Noise in encoder wiring, Separate encoder wiring from main wiring
circuits.
D Circuit board (1PWB) defective Replace Servopack.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

194

e Display and Outputs

Digital Operator Display and Alarm Name

Alarm Output

ALM Output
A.70 OFF
Overload
OFF: Outputtransistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
When servo ON (S-ON) At power ON
signal turned ON ABD E
When position
reference input
No sefvomotor
rotation —B,C,D
During.normal
operation DE
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Load greatly exceeds rated torque Reduce load torque and inertia. Otherwise,
replace with larger capacity servomotor.
D incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
E Circuit board (1PWB) defective Replace Servopack.




5.2 Troubleshooting

e Display and Outputs

Digital Operator Display and Alarm Name

Alarm Output

ALM Output

A.C1

Servo overrun

OFF

Status When Alarm Occurred

OFF: Outputtransistoris OFF
ON: Qutput transistor is ON

At power ON When servo ON (S-ON)
signal turned ON AB.cDE
User constant -
l_ . I On position I
Cn-01Bit0=0 E reference input A B.coDE
Occurred 1 t0 3 se-
conds after power ON
L User constant
Cn-01'Bit 0 = 1 — A, B,C,DE
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected servomotor.
B Encoder wiring incorrect or disconnected Check wiring and connectors at encoder.
C Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
D Encoder defective Replace servomotor.
E Circuit board (1PWB) defective Replace Servopack.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

e Display and Outputs

Digital Operator Display and Alarm Name

Alarm Output

ALM Output
A.C2 OFF
Encoder phase detection error
OFF: Qutput transistoris OFF
ON: Output transistor is ON
Status When Alarm Occurred
At power ON During servomotor
D operation ABCoD
Occurred 1 to 3 seconds
after power ON A BCo
Cause Remedy
A Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
B Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.

e Display and Outputs

Digital Operator Display and Alarm Name

Alarm Output

ALM Output

A.C3

Encoder A-, B-phase discontinuity

OFF

Status When Alarm Occurred

At power ON

L User constant
—D

Cn-01Bit0=0

Occurred 1 to 3 seconds
after power ON

L User constant

Cn-01 Bit 0= 1 — A, B, C

196

OFF: Outputtransistoris OFF
ON: Output transistor is ON

When servo ON (S-ON)

signal turned ON ABcD
During servomotor AB.CD
operation g




5.2 Troubleshooting

Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring

circuits.

O

Encoder defective

Replace servomotor.

D Circuit board (1PWB) defective

Replace Servopack.

e Display and Qutputs

Digital Operator Display and Alarm Name

Alarm OQutput

ALM Output

A.C4

Encoder C-phase discontinuity

OFF

Status When Alarm Occurred

OFF: Output transistoris OFF
ON: Output transistor is ON

At power ON When servo ON (S-ON)
sigrial'tutned ON A.BC.D
L User constant ;
Cne01 81070, = C During servomolor  — 48,0, D
Occurred 1 to 3 seconds
after power ON
L User constant
Cn-01 Bit0 =1 —— A,B.C,D
Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB) defective Replace Servopack.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.1 Troubleshooting Problems with Alarm Display cont.

e Display and Outputs

Digital Operator Display and Alarm Name

Alarm Output

ALM Output

Power loss error

A.F3 OFF

Status When Alarm Occurred

OFF: Output transistoris OFF
ON: Output transistor is ON

e Complete power failure : half cycle of sup-
ply frequency

o Voltage drop:fullcycle-of supply frequency

Note Because of detector lag and detector
margin,-power loss; of 130, to 56-ms
does not cause an alarm.

At power ON I During servomotor
A operation B
Cause Remedy

A Time between turning power OFF and back | After turning power OFF, wait more than

ON was shorter than the power holding the power holding time (6 to 15 s,

time. according to type) before turning the power

back ON.

B if any of the following power supply Check the power supply.

conditions are met during motor operation: Terms

e Compiete power failure=Power failure
where voltage drops to zero.

» Voltage drop=Power failure where voltage
drops, but not to zero.

® Display and Outputs

Digital Operator Display and Alarm Name Alarm Output
ALM Output
CPF00 Not specified
Digital operator transmission error 1
Note This alarm is not stored in alarm trace-back function memory.
Status When Alarm Occurred
At power ON. Digital op- Digital operator con-
erator connected before — A BCD nected to Servopack — A, B, C, D
CS)?QWODaCk power turned while power turned ON.
Cause Remedy
A Cable defective or poor contact between e Check connector connections.

digital operator and Servopack.

¢ Replace cable.

B Malfunction due to external noise Separate digital operator and cable from
noise source.
Cc Digital operator defective Replace digital operator.

D Servopack defective

Replace Servopack.
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5.2 Troubleshooting

@ Display and Outputs

Digital Operator Display and Alarm Name Alarm Output
ALM Output
CPFO1 Not specified
Digital operator transmission error 2

Note This alarm is not stored in alarm trace-back function memory.

Status When Alarm Occurred

During operation
9P — A B,C,D
Cause Remedy
A Cable defective or poor contact between s Check connector connections.

digital operator and Servopack. « Replace cable.

B Malfunctionidue to external noise Separate digital operator and cable from
noise source. )
C Digital operator defective Replace digital operator.
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.2 Troubleshooting Problems With No Alarm Display

5.2.2 Troubleshooting Problems With No Alarm Display

Refer to the tables below to identify the cause of a problem which causes no alarm display
and take the remedy described.

Turn OFF the servo system power supply before commencing the shaded procedures.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.

Troubleshooting Table No Alarm Display

Symptom

Cause

Inspection

Corrective Action

Servomotor does not start

Power not connected

Check voltage across R and
T.

- Correct the-power circuit. . -

Loose connection

Check terminals:of 000
connectors {CN1; CN2). =

4 Fighten -any.loose--'pa'rté.

Connector (CN1) external
wiring incorrect

Check connector{{CN1).

externalwiring = oo

Hefer to:connection diagram: -
d:correct wiring: G

Servomotor-or encoder
wiring disconnected.

Reconnect wiring: .

Overloaded

Run under no load.

 Reduceload orreplaceiwith -
largercapacity servomotor..

Paosition references notinpuit

Check input pins #1 t0:4:0f
connector CN1. S

Correcily input position ..
references. T e

S-ON is turned OFE

Crn-01 Bit0/is O.

Turn S-ON input ON.

Reference pulse mode
selection incorrect.

Refer to Subsection 2.2.1.

Select correct user
constants Cn-02 Bits 3, 4, 5.

Encoder type differs.

1024 P/R incremental
encoder?

Use the motor with 1024 P/R
incremental encoder.

P-OT and N-OT inputs are
turned OFF,

{If Cn-01 Bits 2, 3 are 0)

Turn P-OT and N-OT input
signals ON.

CLR input is turned ON

Check status of error
counter ciear input.

Turn CLR input OFF.

Servomotor moves
instantaneously, then stops

Servomotor or encoder
wiring incorrect.

Refer to Subsection 2.6.6
and correct wiring.

Suddenly stops during
operation and will not restart

Alarm reset signal
(ALM-RST) is turned ON
because an alarm occurred.

Remove cause of alarm.
Turn alarm reset signal
(ALM-RST) from ON to OFF.

Servomotor speed unstable

Wiring connection to motor
defective

Check connection of power
lead (U, V, and W phase).
and encoder connectors.

|Tighten.any loose terminals:
{:oriconnectors.. -

Servomotor vibrates at
approximately 200 to
400 Hz.

Speed loop gain value too
high.

Reduce speed loop gain
{Cn-04) preset value.

Position reference input lead
too long.

‘Minimize fength-of
speed/positionreference .
input lead; with-impedance -
-hot exceeding'several
‘hundred-ohms

Position reference input lead
is bundled with power
cables.

' Separate reference input.’
- Jead atleast30:cmfrom
- power cables. :

High rotation speed
overshoot on starting and

stopping.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.
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5.2 Troubleshooting

Symptom Cause Inspection Corrective Action

Servomotor overheated Ambient temperature too Measure servomotor “Reduce.ambient . =
high ambient temperature. “terhperature to 4026 max:
Servomotor surface dirty Visual:check: ‘1. Clean dust:and-oil fro

Overloaded Run under no load.

Abnormal noise Mechanical mounting Servomotor:mountin
incorrect screwsloose?”

Coupling:notcentered? - Cienterﬂ-:coupling:.f
Coupling:unbalanced?: Balance coupling.
Bearing defective Check-noise and v:bratlon!-f =1 Consult your Yaskawa

nearbearing. <0 representative if defective.

Machine causing vibrations | Foreign:cbjectintrusion, - Consult with machine
damage ordeformation ef? & | manufacturer.
sliding:parts ofimachihe.

5.2.3 Internal Connection Diagram and Instrument Connection
Examples

The SGDL Servopack internal connection diagram and instrument connection examples are
given below.
Refer to these diagrams during inspection and maintenance.

1) Interndl ConnectionDiagram

Single-phase 200 to 230 VAC 7.1,  50/60 Hz

or single-phase 100 to 115 VAC 7,10, 50/60 Hz

e e~ o = i = — o 7o . e = e e 42 St = — o 7 r
N [_ 108 N 1PTM l Se vomotor
b ' Current | |
E | = Detector l ) ]
Noise Filter PERSAY uT Red l
1MC i * 1 | [y, whie | \
% -L T """ w] Blue Il l
! l + Green |
bz 13
‘ DB Circuit | i i
[ Fault - Current !
I TT | Detection 2] Detecuonl H :
'I l - ‘l_‘| Encoder l
PWM Generator i
. Circuit CN2 l |
t
l Power Supply L 1
i Control Circuit ' I
' - £5Y CN1 .
[=5Vy, ‘ For 1/O Signals
I i > cPu Speed Cal- ¢
e __........‘ PG5V culation
Gl ga.n Surge C , ! CN3
Circuit Circuit ontrol Current posmm
8580 " .
OFF  ON  SuPp sssor Power Reference Control | [€ For Digital Operator
wg~M~ . uppty W lL
MG SRy [ b
; J‘}::{_\Y_] |
1
l a1

Current Control Speed Control

201



INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.2.3 Internal Connection Diagram and Instrument Connection Examples cont.

2) Instrument Connection Examples

Single-phase 200 to 230 VAC 7,0y, 50/60 Hz For 100 V Application 10
R T Single-phase 100 to 115 VAC _;5 % , 50/60 Hz
IMCCBS ----1

L o - .
;rN—oise Fiiter| Noise filter eliminates external noise.

50 jﬁyc l Servo Alarm Display
Power Supply ~* 1MC For Power Supply Switching

' OFF Eg_O—-o";J [ Te Attach surge suppressor to magnetic contactor and relays.

IMC SRy sup

Mo [ e e 1 Motor

T ;f; Servopack ug 7
v VSV
1MC g T w?"m__z.. )
Q 3
| T b CHE—n
150Q ! Must be

P . 1l 1 ]

Reference Pulse ( —jg%‘fsgf}:;—fg——(ﬂjj‘ o gcj‘;‘s’g‘fd incre-
(max. 225 kpps) 4, =K, } grounding mental

| (100Qmax) {  Encoder
= (]

I \———'\-———f—-—-
oy | Correctly terminate
Servo ON for 1Ry ON L B mA 1}:—?;.‘*—‘* Servo ON : end of shielded cable.
s~ Propaitiorial Control

DR P Control}
g—> Reverse Drive Disable

Error Counter Clear
Signal (Active High)

Proportioan! Control for 2Ry ON

Reverse Drive Disabled for N-LS OPEN
Forward Drive Disabled for P-LS OPEN - S g —-» Forward Drive Disabled]
Alarm Reset for 3Ry ON L=—— Alarm Reset l

| 30VDC, 50mA Max.|

5Ry OFF for Servo Alarm b Servo Alarm
8Ry ON for Positioning Complete ov Positioning
4Ry OFF for Holding Brake ON OK Y B i Complete

f.i] m Brake Interlock

—
b e e

N

>‘ ¢ Phase—C Output Open
Collector

w2l
(3

s i o = e = e 4 s s

Note 1: The capacity of each output circuit is below 30 VDC and 50 mA.
2: Signal input line $P represents twisted pair wires.
3: 24VDC power supply must be prepared by customers.
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Appendix

Servo Adjustment

This appendix presents the basic rules for X-L. Series AC Servopack gain ad-
justment, describes various adjustment techniques, and gives some preset
values as guidelines.

A:l <L Series AC:Servopack Gain Adjustment .. 204
A.1.l  Z-L Series AC Servopacks and Gain Adjustment Methods .. 204
AlE2 Basic Rules forGain/Adjustiment . ... ... 205

A.2 Adjusting a Position-control Servopack ..... 206

A2 L Adjusting Using Auto-tuning ... ... L 206
A.2.2 Manual Adjustment ........ .. i i 207
A.3 Gain Setting References ...... S { |

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio 210
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SERVO ADJUSTMENT

A.l1.1%-L Series AC Servopacks and Gain Adjustment Methods

A.1 Z-L Series AC Servopack Gain Adjustment

g This section gives some basic information required to adjust the servo system.

A1 Z-L. Series AC Servopacks and Gain Adjustment Methods .......... 204
A.1.2  Basic Rules for Gain Adjustment ........ oo 205

A.1.1 X-L Series AC Servopacks and Gain Adjustment Methods

1) The adjustment method of all Z-L. Series AC Servopacks is basically identical for each
Servopack type.
The Servopacks allow both manual adjustment by the conventional method of observing
the machine response and automatic adjustment using the internal auto-tuning function.

2) The main user constants changed by the customer to adjust the servo systeminclude the
following:

e Cn-04 (Speed Loop Gain)
s Cn-05 (Speed Loop Integration Time Constant)
¢ Cn-17 (Torque Reference Filter Time Constant)

e Cn-1A (Position Loop Gain)

A simple block diagram of the servo s\ystem is shown below.

Servo System Block Diagram

Position-control Servopack

Speed Speed
Pattern

;Error L KP

)
L[ Speed  |—pCurrent |p| Power | :
-1 Count- Speed -1 Contro} - {Controi Con- !

J
] 1
i ]
£ [l
— H or Reference : Section Section verter
]
E 1 Current Loop
i i
' .
¥ t
:
'

Speed Control Loop '

Position Control LOOp S -—mememamcmc e mm e ;} @
i rpegmyeeqigs g gy P g T Encoder
Using Position-control : Servopack
Servopack « o >
Host Controller Kp: Position Loop Gain
(supplied by Kv: Speed Loop Gain
customer) Ti: Integration Time Constant
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A.1 Z-L Series AC Servopack Gain Adjustment

A.1.2 Basic Rules for Gain Adjustment

1) The servo system comprises three feedback systems: position loop, speed loop, and
current loop. The response must increase from outer loop to inner loop (see Servo Sys-
tem Block Diagram, above). The response deteriorates and oscillates if this principle is
not obeyed.

The customer cannot adjust the current loop. Sufficient response is assured for the cur-
rent loop.

The customer can adjust the position locop gain and speed loop gain, as well as the speed
loop integration time constant and torque reference filter.

2) The position loop and speed loop must be adjusted to provide a balanced response.
In particular, if the position loop gain only is increased, the speed references oscillate and
the result is increased, oscillating position control times.

If the position loop gain is increased, the speed loop gain (Cn-04) must be similarly in-
creased.

If the mechanical system starts to oscillate after the position loop gain and speed loop
gain are increased, do not increase the gains further.

3) The position' loop gain should not normally be increased above the characteristic fre-
guengy.of the mechanical system.
For example, the harmonic gears used in an articulated robot form a structure with ex-
tremely poor rigidity and a characteristic frequency of approximately 10 to 20 Hz. This
type of machine allows a position loop gain of only 10 to 20 (1/sec).
Conversely, the characteristic frequency, of a precision machine tool such as a chip
mounter or IC bonder exceeds 70 Hz, allowing a position loop gain exceeding 70 (1/sec)
for somemachines.
Therefore, although the response of the servo system (controller, servo driver, motor, de-
tectors, etc.Yis'an important factor where good response is required, itis also important to
improve the rigidity of the mechanical system.

4) In cases where the position loop response is greater than or equal to the speed loop re-
sponse and linear acceleration or deceleration is attempted, the poor speed loop re-
sponse and follow-up cause an accumulation of position loop errors and result in in-
creased output of speed references from the position loop.

The motor moves faster and overshoots as a result of increased speed references, and
the position loop tends to decrease the speed references. However, the poor motor fol-
low-up due to the poor speed loop response results in oscillating speed references, as
shown in the diagram below.

If this problem occurs, reduce the position loop gain or increase the speed loop gain to
eliminate the speed reference oscillations.

Speed Reference Output with Unbalanced Position Loop Gain and Speed Loop
Gain

Speed
Reference

—— Speed references actually output from controller
-~~~ Speed references calculated in controller

Time
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SERVO ADJUSTMENT

A.2.1 Adjusting Using Auto-tuning

A.2 Adjusting a Position-control Servopack

This section gives examples of adjusting the gains of a position-control Servopack
manually and using auto-tuning.

A.2.1 Adjusting Using Auto-tuning ... i 206
A22 Manual Adjustment ... ... .. 207

A.2.1 Adjusting Using Auto-tuning

1) Important Points About Auto-tuning

a) Selecting Machine Rigidity
If the machine rigidity is unknown, select the rigidity according to the following stan-

dards.
Drive Method Machine Rigidity
Level Rigidity

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 SGDL according to the table.

Level Rigidity

7 (C-007) | High

6 (C-006) |:

5 (C-005)

4 (C-004)
)
)
)

3 (C-003
2 (C-002
1 (C-001

Medium

Low

Auto-tuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the auto-tuning and change the machine rigidity selection.
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A.2 Adjusting a Position-control Servopack

2) If Auto-tuning is Unsuccessful

Auto-tuning may be unsuccessful (the end of auto-tuning not displayed) for machines
with large play or extremely low rigidity.

Similarly, auto-tuning may be unsuccessful for a machine with high load inertia (exceed-
ing 15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment.

Even if auto-tuning is successful for a machine with large fluctuations in load inertia or
load torque, vibrations or noise may still occur in some positions.

3) Response During Operation is Unsatisfactory after Auto-tuning

Auto-tuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in positioning times.

In particular, the target position may not be reached if low response is selected, because
the machine does not move in response to the final minute references. An excessively
high setting of the integration time constant (Cn-05) during auto-tuning is one cause of
this problem.

If response is slow after auto-tuning, the speed loop gain cannot be manually increased
very much before vibration starts.

In this/case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Auto-tuning does not set‘the torque reference filter (Cn-17).

A.2.2 Manual Adjustment

1) The role of each user constant is briefly described below.

a) Speed Loop Gain (Cn-04)
This user constant sets the speed loop response.
The response is improved by setting this user constant to the maximum value in the
range which does not cause vibrations in the mechanical system.
The following formula relates the speed loop gain to the load inertia.

Speed Loop Gain Kv [Hz] = _G_Dez—
—t

2
GDy

x (Cn-04 Preset value)

GD( 2 Motor Axis Converted Load Inertia
GDy2: Motor Moment of Inertia

b) Speed Loop Integration Time Constant (Cn-05)
The speed loop has an integration element to allow response to micro-inputs.
This integration element can produce a delay in the servo system, and the positioning
setting time increases and response becomes slower as the time constantincreases.
However, the integration time constant must be increased to prevent machine vibra-
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SERVO ADJUSTMENT

A.2.2 Manual Adjustinent cont.

tion if the load inertia is large or the mechanical system includes a vibration elements.
The following formula calculates a guideline value.

. 1
223 X ———
Tiz23 21 X Kv
Ti: Integration Time Constant (sec)
Kv: Speed Loop Gain (Hz) (calculated above)

¢) Torque Reference Filter Time Constant (Cn-17)
When a ball screw is used, torsional resonance may occur which increases the pitch
of the vibration noise.
These vibrations can sometimes be overcome by increasing the torque reference fil-
ter time constant.
However, this filter can produce a delay in the servo system, as is the integration time
constant, and its value should not be increased more than necessary.

d) Position Loop Gain (Cn-1A)
The position loop gain user constant sets the servo system response.
The higher the position loop gain is set, the better the response and shorter the posi-
tioning times.
To enable a high setting of the position loop gain, increase the machine rigidity and
raise the machine characteristic frequency.
Increasing the positionloop gain only to improve the response can result in oscillating
response of the overall servo system, that is, the speed references output from the
position loop oscillatel Therefore, alsolincrease the speed loop gain while observing
the response.

The position loop,gainiis determined from the following relationship.

Kp [1/s]:  Position loop gain
VS [PPS]: Steady speed reference
€: (pulse): Steady error

(The number of pulses in the error counter at steady speed.)

2) Adjustment Procedure

a) Set the position loop gain to a low value and increase the speed loop gain (Cn-04)
within the range that no abnormal noise or oscillation occurs.

b) Slightly reduce the speed loop gain from the value at step 1, and increase the position
loop gain in the range that no overshooting or vibration occurs.

¢) Determine the speed loop integration time constant (Cn-05), by observing the posi-
tioning set time and vibrations in the mechanical system.
The positioning set time may become excessive if the speed loop integration time
constant (Cn-05) is too large.
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A.2 Adjusting a Position-control Servopack

d) ltis not necessary to change the torque reference time constant (Cn-17) unless tor-
sional resonance occurs in the machine shafts.
Torsional resonance may be indicated by a high vibration noise. Adjust the torque ref-
erence filter time constant to reduce the vibration noise.

e) Finally, fine adjustment of the position gain, speed gain, and integration time constant
is required to determine the optimum point for step response, etc.

The adjustment procedures described above are common for all Yaskawa position-control
digital AC Servopacks. However, not all functions are available on each Servopack. Consult
the technical specifications of your Servopack for details.

The adjustment procedures are also identical for conventional analog servos. However, in
this case, the adjustments are made using potentiometers instead of the user constants.
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SERVO ADJUSTMENT

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

A.3 Gain Setting References

&

i This section presents tables of load inertia values for reference when adjusting the gain.

A.3.1 Guidelines for Gain Settings According to Load Inettia Ratio ........ 210

A.3.1 Guidelines for Gain Settings According to Load Inertia Ratio

1) Adjustment guidelines are given below according to the rigidity of the mechanical system
and load inertia. Use these values as guidelines when adjusting according to the proce-
dures described above.

These values are given as guidelines only. Oscillations and poor response may occur
inside the specified value ranges. Observe the response (waveform) when optimizing
the adjustment.

Higher gains are possible for machines with high rigidity.

a) Machines with High Rigidity

Ball Screw,.Direct Drive-Machines
Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GDL2/GDy?) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant
(Cn-~05) [ms]
1x 50to 70 50t0 70 51020
3x 100 to 140 Slightly increase for
5 x 150 to 200 inertia ratio of 20 x, or
10 x 270 to 380 greater.
15 x 400 to 560
20 x 500 to 730
30 x 700 to 1100

210

Foran inertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed
Joop gain below the values shown and set the integration time constant to a higher
value before starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
Jower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.

b) Machines with Medium Rigidity

Machines driven by ball screw through reduction gears, or machines directly driven
by long ball screws.
Example: General machine tools, orthogonai robots, conveyors



A.3 Gain Setting References

L.oad/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDy2) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant (Cn-05)
[ms]
1x 30to 80 3010 50 101040
3x 60 to 100 Slightly increase for
5 x 90 to 150 inertia ratio of 20 x, or
10 x 160 to 270 greater.
15 x 240 to 400
20 x 310 to 520
30 x 45010 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 starting the adjustment.
As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.
¢) Machines with Low Rigidity

Machines driven by timing belts; chains or wave reduction gears (Product name : Har-
monhic Drive).
Example: Conveyors,/articulated robots

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDy?) (Cn-1A) [1/s] (Cn-04) [He] Integration Time
Constant (Cn-05)
[ms]

1x 1010 20 10 to 20 5010 120

3x 20to0 40 Slightly increase for

5 x 30 to 60 inertia ratio of 20 x, or

10 x 50 to 110 greater.

15 x 80 to 160

20 x 100 to 210

30 x 150 to 310

For 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 starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the
lower limit of the range of values specified. Conversely, increase the speed loop in-
tegration time constant.
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Appendix

List of I/O Signals

This appendix lists I/O signal terminals (connector CN1) on Servopacks
which connect to a host controller or external circuit.

SGDL-0TA

200V 1/O signal

LT S,

Host controller or
extérnal circuit

Note 1) Referto Chapter 2 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.
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LIST OF I/O SIGNALS

List

of I/O Signals

Specifications Standard Specifications CCW Pulse + CW | 90° Different Two-phase Pulse
Pulse Reference Reference
Memory Standard Setting Cn-02 Bits 5,4,3 = | Cn-02 Bits 5,4, 3
Switch 0,0,1 =0, 1, 0 (x 1 multiplication)
Setting =0, 1, 1 (x 2 multiplication)
=1, 0, 0 (x 4 multiplication)
1 PULS Reference pulse PULS PULS
input Forward rotation Phase A reference pulse input
(CCW) reference
pulse input 2.2.1
2 +PULS *PULS +PULS
PEY Forward rotation Phase A reference pulse input
- (CCW) reference
pulse input 2.2.1
3 SIGN Reference sign input | SIGN SIGN
Reverse rotation Phase B reference pulse input
(CW) referenc
pulse input 2.2.1
4 +SIGN *SIGN +SIGN
g Reverse rotation Phase B reference pulse input
= (CW) reference
b pulse input | 2.2.1
E|5 CLR Error counter clear
‘,9_3 5 \CLR signal-input
b =
7 BK
o
Brake interlock output
8 COIN
Positioning complete signal
9 (Do not use.)
10 SG-COM v
Signal ground common 2.2.2 |
11 —
(Do not use.)
12 —
(Do not use.)
13 P-IN 222
External power input (+12 to 24V) E
14 S-ON
Servo ON 25.2
15 P-CON
Proportional control
16 P-OT ;
Forward rotation prohibited @

Note

information described in the “Standard Specifications” column is also applicable to blank col-
umns.
Number “x.x.X" in box represents a section number corresponding to each signal name. For

example, represents Section 2.2.1.
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CN1 Terminal No.

Specifications | Standard Specifications CCW Pulse + CW Puise 90° Different Two-phase Pulse
Reference Reference
Memory Standard Setting Cn-02 Bits 5,4,3=0,0,1 | Cn-02 Bits 5,4, 3
Switch = 0, 1, 0 (x 1 multiplication)
Setting =0, 1, 1 (x 2 multiplication)
=1, 0, 0 (x 4 multiplication)
17 N-OT
Reverse rotation
prohibited
18 ALMRST
Alarm reset 2.5.1
19 SG-PG
Signal ground for PG signal
output
20 —
(Do not use.)
21 —
(Do not use.)
22 —
(Do not use.)
23 —
(Do not use.)
24 —
{Do not use.)
25 —_
(Do not use.)
26 —
(Do not use.)
27 —
(Do not use.)
28 —
(Do not use.)
29 -
(Do not use.)
30 —
(Do not use.)
31 —
(Do not use.)
32 PCO
Phase-C open collector
output
' 2.5.1
33 SG-AL (281 ]
Signal ground for phase-C
open collector output
34 ALM
Alarm output
35 ALM-SG (251 1
Signal ground for alarm
code output
36 FG
Frame ground
Note Information described in the “Standard Specifications” column is also applicable to blank col-

umns.

Number “x.x.x” in box represents a section number corresponding to each signal name. For
example, | 2.2.1 | represents Section 2.2.1.
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Appendix

List of User Constants

e 3-L Series Servopacks provide many functions, and have parameters called
“user constants” to allow the user to select each function and perform fine ad-
justment. This appendix lists these user constants.

e User constants are divided into the following two types:

1) -Memory switch Each bit of this switch is turned ON or OFF to select a

Cn-01, Cn-02 function.
2) User constant Anumerical value such as speed loop gain is set in this
setting constant.

Cn-04-anddater

SGDL Servopack

User constants H

0
I

Note 1) Referto Chapter 2 for details of how to use user constants.

2) For details of how to set user constants, refer to Section 3.1.5
Operation in User Constant Setting Mode.
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LIST OF USER CONSTANTS

List of User Constants (User Constant Setting)

User Code Name Unit Lower Limit | Upper Limit Factory Remarks
Constant Setting
No.
Cn-01 Memory switch (see the Table below.)
Cn-02 Memory switch (see page 213.)
Cn-04 LOOPHZ Speed loop gain | Hz 1 2000 80
Cn-05 PITIME Speed loop ms 2 10000 20
integration time
constant
Cn-12 BRKTIM Time delay from |10 ms 0 50 0
brake reference
until servo OFF _
Cn-17 TRQFIL Torque reference | 100 us 0 250 4
filter time constant
Cn-1A POSGN Position loop gain | 1/s 1 200 40
Cn-1B COINLV Positioning Reference 0 250 7
complete range unit
Cn-24 RATB Electronic gear 1 65535 4 See note
ratio (numerator)
Cn-25 RATA Electronic gear 1 65535 1 See note
ratio
(denominator)
Cn-26 ACCTME Position reference | 100 us 0 640 0
accel/decel time
constant
Note The following restriction applies to electronic gear ratio (Cn-24 and Cn-25):
B(Cn-24)
01 & === 100
0.0 A(Cn-25) 0
Always turn the power OFF and then ON after changing the setting.
List of User Constants (Memory Switch Setting)
User Bit Setting Factory
Constant | No. Setting
No.
Cn-01 0 0 1 0
Uses servo ON input (S-ON). Always servo ON
2 0 1 0
Uses forward rotation prohibited input (P-OT). Does not use forward rotation
prohibited input (P-OT).
3 0 1 0
Uses reverse rotation prohibited input (N-OT). Does not use reverse rotation
prohibited input (N-OT).
8 0 1 0
Stops the motor by applying dynamic brake when | Decelerates the motor {o a stop
overtravel is detected (P-OT, N-OT). by applying the maximum torque
when overtravel is detected
(P--OT, N-OT).
A 0 1 0
Clears error pulse when baseblock is detected. Does not clear error pulse when
baseblock is detected.
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User Bit Setting Factory
Constant | No. Setting
No.
Cn-02 0 0 1 0
Defines counterclockwise (CCW) rotation as Defines clockwise (CW) rotation
forward rotation. as forward rotation (reverse
rotation mode).
5e4e3 | 0e0e0 0e0e1 Qe1e0 Qetet 100e0 0e0e0
Sign + Pulse CW + CCW Phase A + Phase A + Phase A +
Phase B (x 1 Phase B (x 2 Phase B (x 4
multiplication) | multiplication) | multiplication)
A 0 1 0
Clears the error counter when an error counter Clears the error counter when
clear signal is at high level. the leading edge of an error
counter clear signal rises.
C 0 1 0
Torque reference filter : primary Torque referent filter : secondary
E 0 1 0
Displays position error Un—08 in x 1 reference Displays position error Un—08 in
units while in monitor mode. x 100 reference units while in
monitor mode.
Note For the Cni-01 and Cn-02 memory switches, always turn the power OFF and then ON after

changing the setting. This makes the new setting valid.
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Numbers

1CN connector
dimensional drawings, 172
specifications, 172

1CN connector kit, 13

A

AC servomotor sizing software, 65
alarm output signals, wiring, 51
alarm signal circuit, testrun, 18
alarm traceback data, clearing, 95
alarm traceback mode, 84

alarms
display, troubleshooting, 188
Servo, resetting using Digital Operator; 73
servo, resét, 73

alignment, 6
radial load, 6
thrust load, 6

autotuning, 90
adjustment of position control Servopacks, 206
precautions, 93

autotuning function, 43
Digital Operators, 89

B

bits, turning ON and OFF, 79

brake power supply, 12
dimensional drawings, 166
internal circuit, 167
specifications, 166

C

cables, 56
encoders
dimensional drawings, 168
specifications, 168
for connecting PC and Servopack, 181
motor
connectors, 163
dimensional drawings, 159

specifications, 159
specifications, 156
tension, 56

connections
contact input signal terminals, 37
contact output signal terminals, 38

connector kits, 162
dimension drawings, 162
specifications, 162

connector terminal block conversion unit, 13

connectors
1CN, testrun, 18
encoder cables, 162
incremental encoder, 69
motor cables, 163
standard-type motor without brake, 69
standard-type motor with brake, 70
terminal layouts, 68
Servopack position control, 68

contact input signal terminals, connections, 37

contact output signal terminals, connections, 38

D

Digital Operators, 13
alarm traceback mode, 84
autotuning, 89
connection, 72
dimensional drawings, 150
mode selection, 74
monitor mode, 81
status display mode, 75
user constant setting mode, 76
motor operation, 86
selection, 114
flowchart, 114
servo alarm reset, 73
simple motor check, 86
test run, 19

dimensional diagrams, noise filter, 177

dimensional drawings, 134
1CN connector, 172
brake power supply, 166
cables, encoders, 168
connector kits, 162
Digital Operators, 150
magnetic contactor, 178
motor cables, 159
Servomotors, 134-168



Servopacks, 147
dynamic brake, 47

E

electronic gear function, 39
setting, 39

electronic gear ratio, 39
for different load mechanisms, 42
load travel distance per revolution of load shaft in
reference units, 40
machine specifications, 39
reference unit, 40

encoders, cables
connectors, 162
dimensional drawings, 168
specifications, 168

error counter, clearing, 36

F

fuse, 58

G

gain
adjustment, 43
AC Servopack, 204
setting references, load inertia ratio, 210

Ground terminal, 14
ground wire, 56
ground-fault interrupter, 3

grounding, 3
wiring, 59

H

high-voltage lines, Servopacks, 66

holding brake, 48
electrical specifications, SGME Servomotors, 121

hot start, 129

1/O signal terminals, list, 214
impact resistance, 125
input pulse multiply function, 35

input signal terminals
alarm reset, 51
error counter clear input, 36
forward rotation prohibited, 31
1/O power supply, 38
reference pulse input, 34
reference sign input, 34
reverse rotation prohibited, 31
servo ON, 52

inspection, 186, 187
Servomotors, 186
Servopacks, 187

installation, 4
servomotor, alignment, 6
Servomotors, 5
Servopacks, 8

L

limit switeh; 31

overtravel limit function, 31
load inertia, 130

gain settings, 210

loads
allowable radial load, 124
allowable thrust load, 124

M

machine data table, 110

machine rigidity, 89
selection, 93

magnetic contactor, 12
dimensional drawings, 178
internal connection diagram, 178
specifications, 178

maintenance, 186, 187

Servomotors, 186
Servopacks, 187

MCCB, 12, 57, 58, 176
mechanical tolerance, 124

memory switches
See => user constants



mode selection, Digital Operators, 74

molded-case circuit breaker
See = MCCB

monitor mode, 81

motor
checking, Digital Operators, 86
operation, Digital Operators, 86
type check, 96

N

N-OT input signal, 32

noise control, 3
filter, 12, 57
dimensional diagrams, 177
installation, 60
specifications, 177
wiring, 58

O

output signal terminals
brake interlock output, 49
output signal ground common; 38, 49
positioning complete output, 53
servo alarm output, 51
signal ground for servo alarm output, 51

overhanging load
precautions, 3
Servomotors, 132

overload, characteristics, Servopacks, 129

overtravel limit function, 31
limit switch, 31

P

P-OT input signal, 32

peripheral devices
selection, 151
flowchart, 152
specifications, 156
wiring, 11

personal computer, 13

position references, inputs, 33
line driver output, 33

open collector output, 34
positioning complete signal, 53
Power Consumption, 133
Power Failure, 54
Power Loss, 10
precautions, 2

protective sequence, 51

R

radial load, 6

ratings
100-VAC SGME Servomotors, 118
200-VAC SGME Servomotors, 115
SGDE Servopacks, 126, 127

reference pulse
form, 34
input
allowable voltage level, 36
timing, 36

regenerative unit, 12, 64
residual voltage, precautions, 2

reverse rotation mode, 30
user constant, 30

S

servo ON input signal, 52

Servomotors, 186
100-VAC SGME ratings, 118
100-VAC SGME specifications, 118
100-VAC SGME torque-motor speed characteristics,
120
200-VAC SGME ratings, 115
200-VAC SGME specifications, 115
200-VAC SGME torque-motor speed characteristics,
117
dimensional drawings, 134168
inspection, 186
installation, 5
maintenance, 186
overhanging load, 132
selection, 101
flowchart, 103, 107
machine data table, 110
test run, 18



Servopacks, 187

AC, gain adjustment, 204
dimensional drawings, 147
high-voltage lines, 66
inspection, 187
installation, 8
instrument connection examples, 201
internal connection diagram, 201
maintenance, 187
overload characteristics, 129
position control

autotuning, 206

manual adjustment, 207
ratings, 126, 127
selection, 112

flowchart, 113
specifications, 126, 127

SErvos
alarm output, 51
alarm reset, 73
gain adjustment, 43

smoothing function, 45
position reference acceleration/deceleration time
constant, 45

software, version check, 97

specifications
100-VAC SGME Servomotors, 118
1CN connector, 172
200-VAC SGME Servomotors, 115
brake power supply, 166
cables, 156
encoders, 168
connector kits, 162
magnetic contactor, 178
noise filter, 177
peripheral devices, 156
SGDE Servopacks, 126, 127

starting time, 130

status display mode, 75

stop mode, setting, 47
stopping time, 130

supply voltages, precautions, 2

surge suppressor, 179

T

terminals
standard-type motor without brake, 69

standard-type motor with brake, 70

test run, 16

minimum user constants, 25

motor alone, 18

motor connected to the machine, 22
servomotor with brake, 24

thrust load, 6
torque reference filter time constant, 46

troubleshooting

alarm display, 188
without alarm display, 200

U

user constant setting mode, 76

user constants, 30, 32

brake signal output timing during motor operation,
50

brake signal speed level output during motor opera-
tion, 50

electronic gear ratio, 41

error counter clear signal selection, 36

N-OT input signal, 32

overflow, 44

position loop gain, 44

positioning complete range, 54

P-OT input signal, 32

reference pulse form selection, 34

reverse rotation mode, 30

rotation direction selection, 30

servo ON input signal, 53

speed loop gain, 44

speed loop integration time constant, 44

time delay from brake signal output to servo OFF, 49

torque reference filter time constant, 46

'

vibration class, 125
vibration resistance, 125

voltage resistance test, 3

W

wiring, 11, 14, 56

grounding, 59
main circuit, 14
more than one servo drive, 63



noise control, 58
peripheral devices, 11
precautions, 2, 56
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X-L Series SGML/SGDL (for position control)

USER'S MANUAL
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