Y.-L Series SGML/SGDL (for speed/torque control)
USER'S MANUAL

AC Servomotor and Driver

SGML. Servomotor
SGDL-[1CIS Servopack

7

YASKAWA MANUAL NO. SIE-8800-156.328






This manual covers the products of the Z-1. Series 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
focation 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

praduct.

» This manual may be modificd 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 crder a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative listed on the last page stating the manual No. on the front cover.

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




NOTES FOR SAFE OPERATION

iv

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

/A WARNING

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

ous personal injury.

A CAUTION |

Indicates a potentially hazardous situation which, if not avoided, may result in minor or mod-

erate 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 never turn 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 this caution may result in electric shock or personal injury.

+ Never change wiring while power is ON.

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




Manual Contents

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

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

= Inspection and maintenance.

Manual Structure

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

A: Chapters explaining how to select a servo: For users who wish to gain a basic understanding of
L-LSeries 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 X-L. Series Servo Controt 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 Uses of >-L series Products ................. .. ..., g B

Describes steps to take when product is received, plus basic
wiring and application methods.

CHAPTER 2 Applications of X-L series Products . ..................... 31 ... B

Describes the effective usage of Z-L Series features according
to application.

CHAPTER 3 Using the DigitatOperator ............................... 97 ..., B

Describes operating procedures for Z-L Series servos, iurning
features ON and OFF, setting control constants, etc.

CHAPTER 4 Servo Selectionand DataSheets ........................ 129 ........ A B

Describes selection methods for 2-L. Series servos and periph-
erals and provides servo specifications.

CHAPTER 5 Inspection, Maintenance, and Troubleshooting ........... 217 ... Cc
Describes user maintenance and troubleshocting.

APPENDIXES
A Servo Adjustment ... . 237 ..., B,C
B Listof VOSignals ... oo 247 ... ... AB,C
C ListofUserConstanis ....... oot 253 ... ... B, C
INDEX 256 ..., .. A B, C

vii



Basic Terms

Uniess otherwise specified, the following definitions are used:

Servomotor:  Z-L Series SGML Servomotor
Servopack:  Anamplifier {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 controfler,
and peripheral devices

Visual Aids

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

[[F 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
servo systems or elecironic devices and technical terms specific to I-L Series Ser-
vos that need to be explained in desgriptions of functions.

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

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

)

IR

JUSP-OPO3A

NOTE A Z-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 {0 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 withrespect 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 Z-L SERIES
PRODUCTS

This chapter describes the first things to do when X-L Series products are de-
livered. Italso 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.

1.1 Precautions ....cceeeeecooncarsronossasonas
LI Noteson Use ..o e e

[ W]

1.2 Installation ........covviinvinvnriecnronnes 4
1.2.1 CheckingonDelivery .......................... ... 4
1.2.2 Installing the Servomotor ... .. 5
1.2.3 Installing the Servopack ...t 8
124 Power LOss .. e e 10

1.3 Connpection and Wiring ................. ... 11

1.3.1 Connecting to Peripheral Devices ... ................... 1l
1.3.2 Main Circuit Wiring and Power ON Sequence ............ 14
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1437 TestRuninTwo Steps ...t 20
1.4.2 Step 1. Conducting a Test Run for Motor withcut Load .. ... 22
1.4.3 Step 2: Conducting a Test Run with the Motor Connected to

the Machine .. ... .. oo 26
1.4.4 Supplementary Informationon TestRun ............. ..., 28
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BASIC USES OF Z-L SERIES PRODUCTS

1.1.1 Notes on Use

1.1

Precautions

1.1.1 Notes on Use

NOTE  Always note the following to ensure safe use.

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

The SGML Servomotor cannot run without the
SGDOL Servopack.

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

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-
OP02A-1, JUSP-OP03A))

Even after the power is turned OFF, residual volt-
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.

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

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

Az00V
B:iogV

Always use the SGML Servomotor and SGDL Servopack in pairs.

Voltage re
label
Type NP
SGMLEDAF 2 3 @

Tt NOIES ON UG o e i e e e

SERVOPAGKD
Q

Direct

o

200V or
100V power
supply

AN

connaction

Damage will result

Extinguished

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

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

Carefuli

Residuat
voltage remains
in capacitor

Wait atleast 5
minutes




1.1 Precautions

Always follow the specified installation method,. Provide sufficient clearance

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

Ambient
ternperature:
0to 50°C
Perform noise reduction and grounding propetly.
If the signal line is noisy, vibration or malfunction Casing
will result, Servopack
e Separate high-voltage cables from low-voltage cables. %'-r%ﬂﬁtﬂ Servomotor
® Use cables as short as possible. qe | O
e Use at least class 3 grounding (ground resistance ) ..ii
10082 or below) for the Servomotor and Servopack. T

L . Class 3
® Never use a line filter for the power supply in the grounding

motor circuit.

Conduct a voltage resistance test under the following conditions.

e Voltage: 1,500 Vrms AC, one minute :
@ Braking current; 18 mA m Conduct a
e Frequency: 50/60 Hz dietectric
e Voltage applied point; Between R, T terminals and E 22%2%‘&?25
frame ground {connect terminals R and T securely.) ﬂ on the leit.
Use a fast-response type ground-fault interrupter.
For a ground-fault interrupfer, always use a fast- Groung-fault interrupter

response type or one designed for PWM invert-  soop GOOD  POOR
ers. Do not use a time-delay type.

Fast-response For PWN || Time-detay
type inverter type

Do not perform continuous operation under overhanging load.

Continuous operation cannot be performed by yo-
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.,

_ Servamotor

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 ’

R
pulses. supply /jﬁ,g:
& \

Starting and stopping by
turning power ON and OFF




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

1.2 Installation

& This section describes how to check 5-L Series products on delivery and how to install

. them.

1.2.1  Checking on Delivery ... . e e 4
1.2.2 nstallingthe Servomotor ... . i e 5
1.2.3 Installingthe Servopack .. ... ... . 8
1.2.4  POWer LSS . . e e 10

1.2.1 Checking on Delivery

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

Check items Remarks

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

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

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

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

Check for damage. Check the overali appearance, and ¢check for damags
or scratches resuiting from transportation.

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

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

Appearance Nameplate Type
Senes
Rated output SO SaML
s Hated current - Senvomotor
- Servomotor Rated Output
type Rated torque AZQ. 04HP ABC.O7THP
] 01:C.13HP  02:0.27HP
% AC SERVO MO‘W 833?-3‘1’22 04:0.53HF
- SGML-02AF 12, S
Servo . 2. 0=p | ooy B:100v
moter :g’;; 5:831022_11%,53 2. 08=h Encodar spacitications
{_ £ 1024P/R incremental encoder
YASKAWA ELECTRIC CORPORATIGN  JAPAN
Dasign rovision order
Manufacturing

Serial number Shaft specificatiens
date

2: Straight without key

. , 3: Flark :
Z-L Serigs Rated rotation 4 Straxg?:{ o Key
SGML Servomotor | speed Opt

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




1.2 Installation

Appearance Nameplate Type

Servopack lype

SGDL-01A S

SERVOPACK A —

nooE.  SGDL-ASAS I
Bl HPUY AC200-230VS0/60Hz Z-L Seri
1PHASE 4.0 AMPS SGDI. Servopack

- o Q= 2IOVMAX
Ser\l;O 0w, 2.8 AMPS e e A0 07D
ac S/H =B e Y
P Y OGSIAA | ADE IR Jabal O5640Hp 0atganp
A G VORI 08:1.01HP

Power Supply

S o

Z-L Series SGDL
Servopack

: Type
Serial number 3; For speeditorque control
Output power voltage
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 wilt ocour. To prevent this, always observe the installation
instructions described below.

Before installation:

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

Anticorrosive paint is
coated here

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

Storage:

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

Between —20°C and 60°C



BASIC USES OF E-L SERIES PRODUCTS

1.2.2 Installing the Servonotor 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-ventitated and free from dust and moisture

- Ambient temperature of 0 to 40°C

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

- Inspection and cleaning can be periormed easily

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

Alignment:

Alignthe shaft of the Servomotor with that of the equipment to be contrelled, then connect

the shafts with couplings. Install the Servomotor so that alignment accuracy falls within
the range shown below,

Measure this distance at four different positions in the circumference. The
difference between the maximum and minimum meastirements must be
0.G3 mm or less, (Turn together with couplings)

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

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

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

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

Thrust load and radial load

2.
1. Thrust load: Shaft-end load applied paralle! to the cent- \
erline of a shaft Motor :] P
2. Radial load: Shaft-end load applied perpendicular to
the centerline of a shaft Shaft end




1.2 Installation

Motor Type Allowagita{r?(alg;?i Load Afg:daglse{'rmg?l Reference Drawing
SGML-A3 88 (15) 54 (12)

SGML-A5 68 (15) 54 (12)

SGML-01 78 (17) 54 (12)

SGML-02 245 (55} 74 (16)

SGML-03 245 (55} 74 (16)

SGML-04 245 (55} 74 (16)

SGML-08 392 (88) 147 {33)

Mote 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

Z-L. Seties SGDL Serrvopack is a book-shaped com-
pact servo controlles.

Incorrect instaliation will cause problems, Always ob-
servethe instailation instructions described inthe next

page.

Storage:

When the Servopack is io 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 in a control pane!

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 instalted nsar 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 isclator underneath the Servopack to
prevent it from receiving vibration,

When installed in a place
receiving comrosive gases

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

Others

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

Orientation:

Ty
[’
Install the Servopack perpendicular o the wall as \QC00986E—
shown in the figure. UHH ”U“UB“?
2
The Servopack must be orientated as shown in UUUDGUUUH” 7
the figure because it is desighed to be cooled by /—'_—_: .
natural convection. T 2
Ventilation

« 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
o O o 0

Fint 1100 0 B {
8T R T
] P

30 mm or more 16 mm or more ¥

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

b) Provide sufficient space around each Servepack to allow cooling by natural cenvec-
tion.

¢} Wheninstalling Servopacks side by side, provide at least 10 mm space between them
and at least 50 mm space above and helow them as shown in the figure above. Install
cooling fans above the Servopacks to prevent the temperature around each Servo-
pack from increasing excessively and also to maintain the temperature inside the
cantrol panel evenly.

d) Maintain the following conditions inside the control panel:

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

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

« Condensaticn and freezing: None

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

Servopack Output Current Power Loss
SGDL- (Effective w
Value)
A
Supply Voltage | A3AS {30W-0.04HP) 0.42 15
200V ABAS (BOW-0.07HP) 0.6 16
01AS (100W-0.13HP) 0.87 20
02AS5 (200W-0.27HP) 2.0 35
04AS (400W-0.53HP) 2.6 45
08AS (750W-1.01HP) 4.4 60
Supply Voltage |A3BS (30W-0.04HP) 0.63 17
ooV ABBS (50W-0.07HP) 0.0 20
31BS (100W-0.13HP) 2.2 30
02B5 (200W-0.27HP) 2.7 47
03BS (300W-0.40HP) 3.7 70




1.3

1.3 Connection and Wiring

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 circuil. It also describes an exampie of
connecting to main host conircllers.

1.3.1  Connecting fo Peripheral Devices ........... it 11
1.3.2  Main Circuit Wiring and Power ON Sequence ............ .. .coovvau.. 14
1.3.3 Examples of Connecting I/O Signal Terminals

1.3.1 Connecting to Peripheral Devices

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

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

11




BASIC USES OF Z-L SERIES PRODUCTS

1.3.1 Connecting to Peripheral Devices cont.

Standard connection method for Z-L Series AC Servo Drives:

4 Digital

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

status or alarm status. The following two

/Molded-case gircuit breaker (MCCB)

types are available in addition to personal
Rl Used to protect power compuiers:
supply ling, Shuts the
circuit off when
' overcurrant is detected. -
® 0
FPower supply: 2
\ = / Single-phase L2 O
200 0r 100V
Mount type (JUSP-OP03A)
Thi )
4 Nolse fiiter ™ his type can be mounted directly on

\the Servopack,

Used to eliminate
external noise from
power supply fine.

Types: LF-205A (for SGDL-A3AS, ASAS, 01AS, 02A8,
ABBS, 01B8)
LF-210 (for SGDL-04AS and 0283)
e LF-220 (for SGDL-03BS and 08AS)

J

Magnetic contactor

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

Type: HI-15E5 (30 A)

/ Brake power supply \
Used for Servemotor with brake.

90VDC Specifications

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

o ive unit N Connector for PG
egenerative uni — This wiring is ré i;gfj (on Servopack side)
Type: JUSP-RGO8 =y only for a Servomotor

with brake

Exterior type regenerative

ist .
resisior Connector kits for pulse generator {PG) and for

Type: JUSP-RGO8C motor are not required if the following parts are
\ / ordered:

» Cable with terminal connectors

» Cable with connector and amplifier terminal

12



1.3 Connection and Wiring

operato

AT

Personal computer

Exclusive-use cabies between persenal computer and

Hand-heid type Type: DES405258 (for NEC PC, D-sub 25-pin)

(JUSP-OP02A-1)
1-meter(3.3ft.) cable included

Servopack (for NEC PC or iBM PC) are available {2m, 8.6/.).

DE2408664 {for NEC PC hali-pitch connegtor, 14-pin
DES408565 (for IBM PC, I1BM compatible PC, D-sub

N

Host controlier

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

Refersnces are input as anaiog
signals.

PROGIC-8

)
9-pin)

N

e

S

-

CN1 connector kit
(Type: DP8420007)

(Type: JUSP-TA36P)

The terminal block
allows connection to g
host controlier.

0.5-meter{1.6ft)
cable with two
CN1 connectors

CNt

i-meter cable with CN1 connector and
one end without connecter

(Type: DES404859) |
cNr

e
Connector terminal block conversion unit \

Cable for PG

This cable is used to connect a Servemotor
encoder o a Servopack.

=E Cable for incremental encoder {(with connector on
Y
both ends)
9.8ft: DP9320089-1 16.4ft; DP9320089-2
32.8ft; DPY320089-3 49.2fh DP9320089-4
65.6ft: DP9320089-5
A cable with a single connector (without connector
A on Servopack side) and a cable without connectors
s are aisc availabie.

Connector kit for PG

On Servomotor site On Servepack side %
il
== e (D

LG

Connegtor for
PG {(on motor
side)

Connector
for motor

>-~L Series Servomotor

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

\

/_Cable for motor

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

For a Sarvomotor with brake, this cable is also used to wire the
brake.
Without brake (connector and ampitifier terminai included)
9.8ft: DPP320081-1 16.4ft: DP9320081-2
32.8it: DP9320081.3 49.2ft: DP9320081-4
65.6ft; DPY320081-5
With brake (connector and amplifier terminal included}
9.8ft: DP9320083-1 16.4ft; DP9320083-2
32.8ft: DP9320083-3 49.2ft: DP9320083-4
65.6ft: DPY320083-5

A cable without connector and amplifier terminal is also available.

Connector kit for motor
Connector for motor (on motor side) [ o]

This connector kit is required for cables without connector and

\amplif;’er terminat.

iy

13




BASIC USES OF Z-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 =-L Series

' ov
ALM &,35_‘5‘_..*4
56

products:
Single-phase 200 to 230 VAC ~ 1., 50/60 Hz For 100 V Type ‘o
-18 Single-phase 100 to 1S VAC 7,7y, 50/60 Hz
B, T SGDL-) mms_l
g A
Mcce )—) ! v
‘ w
@
1FIL
-
i ? R ,
[1
11 T 1
nyc tPL > N
: a4 +1210 24V
ON > " a
T -

[ e = } ;SUP

1MCCB: Circuit breaker [_-_____]

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

1PL: Patrol tight
15UP:  Surge suppresser
1D: Flywheel diode

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

Terminal

Symbol Name Description

®® |Maincircut AC | gingle-phase 200 to 230 VAG * 19, , 50/60Hz"
input terminal =15

0O0® Motor connection Connect U to the red motor terminal , V to the white motor

terminal terminal, and W to the blue motor terminal
: Connect to the moter ground terminal (green) for grounding
@ Ground terminal PUDOSES.
Regenerative unit
®w connection Connect to a regenerative unit when applicable.
terminal

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

14



1.3 Connection and Wiring

3) Form a power ON sequence as follows:

a) Forma 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-
puis a servo alarm signal for approximately two seconds or less when the power is
turned ON. This operation is required to initialize the Servopack.

Power supply
max 205

Servo alarm (ALM) cutput 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 & capacitor in
the power supply, a high charging current flows {for 0.2 second) when the power is turned
ON. Therefore, frequently turning the power ON and OFF causes the main power devices

{such as capacitors and fuses) to detericrate, resulting in unexpected problems.

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

Single-phase 200 Single-phase 100 VAC Power Holding Time

VAC
Servopack A3AS, ABAS A3BS B seconds
Type 01AS, 02A8, 04AS AsBS, 0188, 02BS 10 seconds
SGDL- [osas 03BS 15 seconds

15




BASIC USES OF Z-L SERIES PRODUCTS
1.3.3 Examples of Connecting I/O Signal Terminals

1.3.3 Examples of Connecting I/O Signal Terminals
1) This sub-section provides typical examples of connecting to main host controllers. Con-
nection to other host controllers is also possible. Connect to the host controller according

to the connection examples shown below by referring to technical documentation for the
host controller.

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

2) Exampie of Connecting to PROGIC-8

Servopack

Yaskawa R e,
_PROGICS . —?T u g:”‘
M unit T sV : v = .
: PA & ; /P—I\\ ;‘1’ PAQ w z
*PA S e pon AL @ O 5 ‘
' AT R o3 PBO
-ps A s 24 weo L
o PCO L :
8 . F’I : 25 -
; e g = " : S w0 —
Dis G O 7 v H—
! GND g 3 : : . 8G
GND , * > % Notused :
GND & F— G
: +20007 E : ; :j +24VIN |
SVON — S-ON .
PCON 52 R 1205 p.oon
' OTFOUT (2 18 5 pov
OTROUT (F-4 H— 7 not '
' (Reservad) — '8% ALM-RST '
l SVALM g . L j; ALM ,
o:.mou’r : . ALM-SG
| e

*1 These pin numbers are also applicable to 8V2 to SV4.
2 Do not change the standard settings of user constants for the Servopack.

16



1.3 Connection and Wiring

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

SERVOPACK

SGDL-OO0S _
| .
024V +24V (MADE BY YASKAWA) H v p
o
b

e # JAMSG-B2833

.155‘_ 20 ] O "
o o5 SERVO NORMAL

| (GHE]
78 35 DECELLS nl! 3
3

/A QUTPUTK

v
oV = pre +24Y O2aV
Qv FG \

; [THT . i ’
PACL" 16 0 i PAQ S-ON

1 ) 4 2‘
*PAL :; — 275 *PAO p-oT
PR GF o TRy P R
78 14 ST A Yo
PG PCO _@,_l

1 1 25 Y,
e g2 :PI 7L
! P 9 v ALM

oV &

OV Gt Levracons + o =

v g2

FG *1 These signals are output for

ALARM mmy +12V approximately two seconds when the power
U is turned ON. Take this into consideration
when designing a power ON seguence,
Relay 1Ry is used to stop main circuit power
supply to the Servopack.

17




BASIC USES OF Z.L. SERIES PRODUCTS

1.3.3 Examples of Connecting 1/0 Signal Terminals cont.

18

4) Example of Connecting to OMRON Position Control Unit C500-NC221

Servopack

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

Note The signals shown here are applicable only to OMRON Sequencer
CB00-NC221 and Yaskawa Servopack SGDL-0I0I01S,

o rowen :i 5 SeoL0O0s |
SUPRLY T y - J
2 P24y v A i
©500-NC222 2 g o 8
{MADE BY OMRON) XoAXIS (Y-AXIS) ' @ c '
- - EXTIN > 1D
| % o
424y a positioning is - '
, m::g———e 7 FrT stopped) o @
COWLX : ;
T TRk} {ON when 5 _
STPX 1 o C—d proximity is
oReX B | 5 404y e=3 L | detected) POl
. sEAvox X[ 508 o4 O L]
CWLX ¥ 5(18) OOt ] N.OT 3Ry
DCGND ' ‘@‘ i 2 L)
DG GND 32 g ALM Ry 024V
+24V |
QUT-1X ﬁ Tg t¥5 SON =
x-out V-REF
' xae g A
X-A [ . 25 PAC |
.m *P
' B : 2.5 pao ,
X8 : 23 0% «pBO
XL : 29 pco
| xG : 13 *PCO !
v : 0V
° \«--—W_«QE'S FG _]



1.3 Connection and Wiring

5) Example of Connecting to MITSUBISHI Positioning Unit AD72

SERVOPAGK
R SGOL-CO0OS
HO POWER SUPPLY T
_i_+ B 424V '
Le2dy T p 024V l
AD72 '2 !
(MADE BY MITSUBISHI) CONT
e = e = e 1 {ON when position-
ingis stoppad)
} sTop 2% ] 2 Fod ing a stoppad)
' boG : 3 — {ON when proximil%
f —C O—@ s detected) l SON
SERVO 13
: T 14 3
SV OoN 2T g 2 v : BT
3 34
M 1
i ) NOT
READY it Y a5 ALM
SPEED 5 ©© 3
| REF- < P T v
. ERENCE x ———
£ 2 4 pgo !
PULSE A s TPy 23 %-pgo
t 4
PULSE B ? e g 2 % pao
8 Py 21 *PAC \
PULSEC L 10 : i 24 7% pep
1 1 TPy 25 Leapco
3 ! : 18 5 oy H
. s S \.L____ig £G
9

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

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

Note The signals shown here are applicable only to MITSUBISHI Sequencer AD72 and Yas-
kawa Servopack SGDL-000S.
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1.4.1 Test Run in Two Steps

20

1.4 Conducting a Test Run

5 This section describes how to conduct a full test run. The test run is divided into two

it
1

1.4.1
1.4.2
1.4.3
1.4.4
1.4.5

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

steps. Complete a test run in step 1 first, then proceed to step 2.

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

Supplementary Informationon Test Run .. ..........
Minimum User Constants Required and Input Signals

1.4.1 Test Run in Two Steps

NOTE

Conduct the test run when wiring is complete.

20
22

28
29

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

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

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

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



1.4  Conducting « Test Run

\

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

Conduct a test run with the motor shaft disconnected

Operatethemo-  fo f o rmachineg.

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

To check motor wiring
To check ¥C signal {CN1} wiring

Outling:  Turn the power ON.
Operate the motor with a digital opera-

tor.
Check wiring. .
Check /O signals (CN1).
K Do notconnect to amachine. Conduct a test run using /0 signals. /
/ Step 2: Conducting a test run with the motor and N\
machineconnected . .......... .. ... oL Adjust Servepack according to maching
characteristics.

Connect to the machine and conduct a test run.

Purpose: To perform autotuning to adjust the motor
according to machine characteristics

SGDL o match the speed and direction of rota-
4—7>p tion with the machine specificaticns

SGML To check the final control mode

Outline:  Perform autotuning.
Adjust user constant settings.
\ Record user constant settings. J

End of test run

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

The following pages describe the test run procedure in detail.

21



BASIC USES OF Z-L SERIES PRODUCTS
1.4.2 Step I: Conducting a Test Run for Motor without Load

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

Check that the motor is wired correctly.

If the motor fails to rotate properly during a servo drive test run, the cause most frequently lies
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 Digitai 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
revent it from moving during operation. Alter- Do not connect
prevent it g gop - Al anything to the
natively, install the servomotor on the machine mator shatt
and disconnect couplings and belts. (no-load
status).

(2} Disconnect connector CN1, then check the
motor wiring in the power supply circuit,

\ Disconnect
170 signals {CN1} are not to be used so leave connector
connector CN1 disconnected. CN1

(3) Short the alarm signal circuit. Powiar sugply ,
Because connector CN1 is disconnected, the [0V si2to2ev |, Force this relay ON.
atarm signal prevents the power supply circuit m‘: o
from being turned ON. Therefore, temporarily Mo 9 gy
short the alarm signal circuit. ALM'SG=+ CNI-3s

Short this " _
circuit, CN1 disconnected

22



1.4 Conducting a Test Run

{4) Turn the power ON.
Turn the Servopack power ON. If the Servo-
pack is turned ON normally, the LED on the
Digital Operator lights up as shown in the fig-
ure,
Power is not supplied to the servomotor be-
cause the servo is OFF.

It an alarm display appears cn the LED as
shown in the figure above, the power supply
circuit, moter wiring or encoder wiring is incor-
rect. Inthis case, turn the power OFF, then cor-
rect the problem.

{5) Operate using the Digital Operator

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

Referto 3.2.2 Operaling Using the Digital Op-
erator.

(6) Connect signal iines.
Connect connector CN1 as follows:
(1) Turn the power OFF.

(2) Retrun the alarm signat circuit shorted in
the above step (3) {o its original state.

(3} Connect connector CN1.

{4} Turn the power ON again.

(7) Check input signals.

Check the input signal wiring in monitor mode.
Forthe checking method, referto 3.1.6 Opera-
tion in Monitor Mode.

Normal dispiay

(', ?:'L'Jf.“.'] (“‘. l“u.'.“u':)

Alternately displayed

Example of alarm display

o

LR

ing.

Operation by Digital Operator

C" N 3 Refer to Section
5.2 Troubleshcot-

If an alarm ocours, the power supply

circuit, motor wiring, or encoder
wiring is incorract.

After turning the power OFF, re-
mave the short circyit.

Connect
connector

Example of e
Un-05 Internal status bit display
{Un-05, Un-08)
/7 I !

S5-ON P-CON P-OT N-OT

(CN1-14) {CN%-17} (CN1-16) (CN1-

The memory switch can be
used to eliminate the need
for external short-circuits in
wiring (see pages 36 and 78).

17)
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BASIC USES OF Z-L SERIES PRODUCTS
1.4.2 Step 1: Conducting a Test Run for Motor without Load cont.

¢ 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 level or open OFF Extinguished
0 Vtevel 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 | CN1-18 | 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, lsave
the sarvo in OFF status.

(8) Turn servo {motor} ON. Servopack  gervomotor
S-ON
Turn the servo ON as follows: vro"'"o_ (CN1-14) ( )
. ov
(1) Check that no reference has been input. turn the servo ON

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

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

Set S-ON (CN1-14) to 0 V. If normal, the motor [ J O P l"'r]
is turned ON and the Digital QOperator 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) Gradually increase the speed reference input Servopack Servomator
(V-REF, CN1-3} voltage. The motor will rotate.
VREF| i) _O
i 5G
{CN1~-4}

Servomaotor rotates at a speed
proportional to the reference voltage.

24




14 Conducting a Test Run

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

{2) Check the following tiems in monitor mode (see page 107):

(1) Has a reference speed 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-01 | Reference speed

{3) If the motor rotates at an extremely slow speed when 0 Vs specified as the reference
voliage, correct the reference offset value as described in Section 3.2.75peed Refer-
ence Offset Autornatic Adjustrnent.

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

Cn-03 Speed reference gain (see page 46)

Cn-02 bit 0 | Reverse rolation mede (see page 34)

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

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

Refer to Appendix C List of User Constants.

Thisis allthat is required to complete step 1 {conducting atest run for motor without load).
Whenever possible, perform tuning asscciated with the host controller and other neces-
sary adjustrments in step 1 (before installing the motor on the machine}.
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BASIC USES OF Z-L SERIES PRODUCTS

1.4.38tep2 ConductingalestRunwititheMotorConnectedaheMachine

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

NOTE

26

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.

Gonduct a test run according to the procedure described below.

FPurposes: 1} Autotuning
2) Speed adjustment
44—
SGDL

Servomotor
Servopack
[D L

Connect to the machine.

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

(1) Check that power is OFF. Power

: Servopack
Turn the Servopack power OFF. SupPY
R
T
Power OFF
(2) Connect the servomoter to the machine. Install servomotor on machine. _

Refer to 1.2.2 Instalfing the Servomotor.  Servomctor \ | /

B=y:

/IN

(3) Perform autotuning.
Tune the Servopack according to the mach Atotuning:

characteristics. Refer {0 3.2.3 Autotuning. Automatically measures
machine characteristics and
performs optimum funing

Servopack Servomotor

SGDL




L4  Conducting a Test Run

(4) Operate by reference input. Host Servopack
As in step 1 {conducting a test run for motor controller D
without load), perform (9} Operate by refer- Servomotor
ence input on page 24. Perform tuning Reference ==“““1 U O
associated with the host controller. I U

(5) Set user constants and record the settings.

Set user constants as necessary. Record all Senvopack
the user constant settings for maintenance

| User constants
purposes.

[] Record the settings

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

Normally, the machine may cause much friction because of an insufficient running-in pe-
riod. After a test run is complete, perform adequate running-in,
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BASIC USES OF Z-L SERIES PRODUCTS

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 interfock output (BK) signal 1o contro! holding brake operation
for a servorotor with brake.

Vertical axis Axis 1o which external force is applied
Servomotor

Holding brake External force
Servomotar

Prevents the
motor from
rotating due to

gravity

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

For wiring of a servomotor with a brake, refer to 2.4.4 Using Holding Brake.

Power supply:
single-phase
200V or 100V :
Servopack g;tllls for moter with
9.8ft DP9320083-1
16.41t DP9320083-2
32.8ft DPY320083-3
49.2¢t DP9320083-4
65.6§t DP9320083-5

Brake control retay

Brake power supply
LPSE-2HC1 (208 V input)
LPDE-1HOT {100 V input)

Servomotor with brake
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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 conduct a testrun,
Faor details on how 1o set each user constant, refer to 3.1.5 Operation in User Constant

Setting Mode.
Cn-03 Speed reference adjustment gain
Cn-0A Encoder pulse dividing ratio

2) It 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 34)

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

Signal Name Number

Function

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 76),

{forward
P-OT rotation CN1-18 o ‘
prohibited) Overtravet limit switch o
(revere The rrfiemory SWlltch can be used to efiminate the
N-OT rotation CN1-17 need for external short-circuit wiring (see page 386).
prohibited)
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APPLICATIONS OF ~-L SERIES
PRODUCTS

This chapter is prepared for readers who wish to learn more about the applica-
tions of Z-L series products after fully understanding Chapter I Basic Uses of
E-L series Products. 1t 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 ........ov00evvees. 34

2.1.1 Changing the Direction of Motor Rotation . . ............. 34
2.1,2 Setting the Overtravel Limit Function .............. ..., 35
2.1.3 Restricting Torque ... ... .. . 36

2.2 Setting User Constants According to
Host Controller ............covvivvnen... 43

2.2.1 Inputting Speed Reference . ........... ... o oo 43
2.2.2 Using Bncoder Quiput ... ... i 47
223 UsingContact O Signals ... .. ..o oo o ol 49
2.2.4 Using Contact Input Speed Control .......... .. ... 51
2.2.5 Using Torgue Control ... iii i 55
2.2.6 Using Torque Restriction by Analog Voltage Reference . . ... 61

2.3 Setting Up the X-L Servopack .............. 62

2.3.1 Using Autotuming Function ... ... ... ... oo 62
232 SettingServoGain ... o 62
2.3.3 Setting the Torque Reference Filter Time Constant . .. .. .. .. 63
2.3.4 Using the Soft Start Function ... ... .. .. . 64
2.3.5 Using Proportional Control ...t 64
2.3.6 Setting the Mode Switch Level ................ ... .. ... 65

2.4 Setting StopMode .......iiiiiiiiiiiiae.. 07

241 Adjusting Offset ... ... i 67
242 Dynamic Brake ......... . ... o 68
243 Using Zero-Clamp . ... ..o 68
244 Using Holding Brake . ........ ... ... .. ....... ... 70
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APPLICATIONS OF X-L SERIES PRODUCTS

2.5 Forming a Protective Sequence ............. 72
2.5.1 Using Servo Alarm Output and Alarm Code Qutput ... ... .. 72
2.5.2 Using Servo ON Input Signal ...................... ... 75
2.5.3 Using Running Qutput Signal .. ....... ... ... ....... 76
2.3.4 Handling of Power Failure .. ........ ... ......... ..., 78
2.6 Special Wiring ..........0000000000enne... 80
2.6.1 Winng Instructions ... 80
2.6.2 Wiring for Noise Control . ..., .. ... ... ... ....... 82
2.63 Using More Than One Servo Drive . ..., .. ... ... 87
264 Using Regenerative Units .. .......................... 88
2.6.5 Using SGDL Servopack with High Voltage Line ... .....,. 91
2.6.6 Connector Terminal Layouts ......... ... ... ... .... 93
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Before Reading this Chapter

1} This chapter describes how to use each CN1 connector /0 signal for the SGDL. Servo-
pack and how to set the corresponding user constant.

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

SGOL-01AS] [T

 Host controller, -
-, ©XtEINEl Circuit

/0 signais

__________

3) For a list of user constants, refer t¢ 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.
Cn-01 and Cn-02

2) Censtant setiing Set a numerical value such as speed loop
Cn-03 and later gain.

SGDPL Servopack

User constants H

\m

('] (oot

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

2.1.1 Changing the Direction of Motor Rotation

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 ............................ 34
2.1.2  Setting the Overtravel Limit Function ... ... v, 35
2.1.3  Restricting Torque .. ..o 36

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 -‘n '
L
Forward rotation is g. A
defined as (Standard

1l
Y

0 counterctockwise . TR
rotation when viewed setling) [ Hislis smu]
from the drive end.

Forward rotation is
defined as clockwise (Re"efse

! rotation when viewed rotation

mode)

from the drive end.
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2.1 Setting User Constants According to Machine Characteristics

2.1.2 Setting the Overtravel Limit Function

1) The overtravel {imit function forces the moving patt 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 overtravet limit function, connect the following input signal terminals correctly.

Forward Rotation Prohibited
(Forward Overtravel)

Reverse Rotation Prohibited
> Input N-OT CN1-17 [ayieey i)

- Input P-OT CN1-16 -

Inputs terminals for overtravel limit switch. Reverse Forward
rotation side % rotation side
Servomotor
Forlinear motion, connect a limit switch to prevent Limit switch
Servopack

damage 1o tha machine.

P-QL] oni-18

N-OT

CNi-17

P-OT ON: CN1-18is | Forward rotation allowed. Normal operation status.
at low laval,
OFF: CN1-186 Forward rotation prohibited (reverse rotation allowed).
is at high level.

N-OT ON: CN1-17 is | Reverse rotation allowed. Normal operation status.
at low level.
OFF: CN1-17 | Reverse rotation prohibited (forward rotation allowed}.
is at high level.
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APPLICATIONS OF Z-I. SERIES PRODUCTS

2.1.3 Restricting Torque

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

cn-of Bit2 | Use of P-OT Input Signal Factory
Setting: 0

cn-01 Bit 3 Use of N-OT Input Signal Fact_ory
Setting: 0

Specifies whether the P-OT input signal for pro-

hibiting forward rotation at overiravel (CN1-16) is o
to be used and whether the N-OT input signal for i -
prohibiting reverse rotation at overtravei a4
(CN1-17) is to be used. Ovl: (N-om)

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

g N .
to be omitted. OT are not used

Bit | Setting Meaning

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 0 V)

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

Uses the N-OT input signal for prohibiting reverse rotation. (Reverse
0 rotation is prohibited when CN1-17 is open. Reverse rotation is allowed
when CN1-17is at 0 V)

Does not use the N-OT input signal for prohibiting reverse rotation.
1 (Reverse rotation is always allowed. This has the same effect as shorting
CN1-17t0 0 V)

Bit 2

Bit 3

2.1.3 Restricting Torque

1) The Servopack can provide the following torque control:

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

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

e Torque control —— Levei 3: To always control output torque, not speed

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

This section describes how to use levels 1 and 2 of the torque restriction function.
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2.1 Setting User Constants According to Machine Characteristics

2) How to Set Level 1: Internal Torque Limit

The maximum torgue is restricted 1o the values set in the following user constants.

TLMTF Unit: % | Setting Range: Factory

Cn-08 Forward Rotation Torque Limit 0 to Maximum Setting:
Torque Maximum

Torque

TLMTR Unit: % | Setting Range: Factory

Cn-09 Reverse Rotation Torque Limit 0 to Maximum Setting:
Torque Maximum

Torque

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

Sets these user constants when torque
must be restricted according to ma- o TGON (CN1-9)

chine conditions. e Status indication mode bit data

This torgue restriction function always e Monitor mode (Un-05) bit 4
monitors torgue, and outputs the signal | User Constant Setting:

shown on the right when the limit value Memory switch (Cn-01) bit 4 = 1
is reached.

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

Output Signal for Torque Restric-
tion Function

Exampie of Use: Machine Protection

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

Motot speed

Torque

« Using TGON Signal

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

xiarnal power
supply+12 to pav
Servopack T

Photocoupler Qutput
Per output: -2 | Taon ’
Maximum operation ;f -F Al pumany
. ! - ox
voEtafge. 30 VDC - ‘L PRIT oNt1el gocom
Maximum output e
current: 50 mA DC l,
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APPLICATIONS OF Z.L SERIES PRODUCTS

2.1.3 Restricting Torgue cont.

38

: output — TGON CN1 -9 Torque Limit Output (Running Output)

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

Cn-18 (CLMIR) : N-CL input only

ON status: The circuit between CN1-9 and Motor output torque is being restricted.
CN1-10 is closed. {Internat torque reference is greater than the
CN1-9 is at low fevel. preset value.)
OFF status: The circuit between CN1-9 and | Motor output torque is not being restricted.
CN1-10 is open. {internal torque reference is equal to or helow
CN1-9 is at high level, the preset value,)
Preset Value:  Cn-08 (TLMTF)
Cn-09 {TLMTR)
Cn-18 (CLMIF) : P-CL input only
(

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



2.1 Setting User Constants According to Machine Characteristics

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

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

TGON Output Signal Factory Setting: 0

Cn-01BR4 | o0 oction

Sets the output conditions for output signal TGON (CN1-9).

Setting Meaning
Uses TGON output signal as a running output
signal.
Compares the motor speed with the Cn-0B
{TGONLY) setting. . _
Motor speed z preset | Closes the circuit Bit 4 of memory switch Cn-01
0 value between CN1-9 and :
CN1-10 2 | 7z
Motor speed < preset | Opens the circuit 9 {CN-9)
value between CN1-8 and deleation | 1
CN1-10

Uses TGON output signal as a torque limit
output signal.

Compares the SGDL Servopack internai torque
(current) reference with the preset value.

Preset Value: Cn-08 (TLMTF)
Cn-08 (TLMTR)
Cn-18 {CLMIF): P-CL input only

1 Cn-19 {CLMIR): N-CL input only
Internal torque Opens the circuit When TGON output signal is
{current) reference | between CN1-9 and changed, the following bit data
= preset value CN1-10 are also changed:
Internat torque Closes the circuit « Status indication mode bit
{current) reference < | hetween CN1-9 and data
preset value CN1-10 « Monitor mods Un-05 bit 4
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o

2.1.3 Restricting Torque cont.

40

3) How to Set Level 2: External Torque Limit

First, use a contact input signal to make the torque Servopack
(current} limit value set in the user constant valid. _
Torque fimit can be set separately for forward and Fouard | arenn it b
reverse rotation. roraten Spoed |7
P-CL o :,J; Torque
. . . G111 T win .
To use this function, always set bit 2 of memory orque limit| o]
switch Cn-02 to O (standard setting). The contact Speed | )
input speed control function cannot be used. Torque
With
lorl:;uiau:imit
RaVEfsB H (RN,
rotation Speed | - i
N-GL ;E Torque
CN1- T With
" lorlque lignit | 1'19
Spooa |11
Tt;rc.;ue

ON: CN1-11is at [ Torque restriction applies during forward rotation. | Limit value:
b.OL low level. Cn-18
OFF: CN1-11is at | Torque restriction does not apply during forward /
high level. rotation.
ON: CN1-12is at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low levsat. Cn-19
OFF: CN1-12is at | Torque restriction does not apply during reverse /
high level, rotation.
Qutput Signal for Torque Restriction Function
This forque restriction + TGON {CN1-9)
function outputs the signal » Status indication mode bit data
shown on the right. « Monitor mode Un-05 bit 4

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

Examples of Use:
¢ Forced stopping

o Holding workpiece by robot

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

This function is valid when bit 2 of memory switch Cn-02 is seite 0.




2.1 Setting User Constants According to Machine Characteristics

CLMIF Unit: % Sefting Range: | Factory Setting: 100
Cn-18 | Forward External Terque 0 to Maximum
Limit Torgue
CLMIR Unit: % Setting Range: | Factory Setting: 100
Cn-19 | Reverse External Torque 0 to Maximum
Limit Torque
When #-CL (CN1-11) is input Appiies torque restriction as specified in Cn-18
When N-CL (CN1-12) is input Applies torque restriction as specified in Cn-19

Fortorque restriction by analog voltage reference, referto 2.2,6 Using Torque Restriction
by Analog Voltage Reference.

» Using P-CL and N-CL Signals

This section describes how to use input signals P-Cl. and N-CL as torque timit input sig-
nals.

Servopack

External powef supply
+12 o 24V

1 PaiN CNi~-13 4 7xQ

Photocoupler
Host controller Tl

i, P-CL CN1-11 5 mA LT+,
© 4
— N-CL | onterd a 3)\

o

Pl R Forward Externai Torque Limit Input
- lnpm: P-CL CN1-11 (Speed Selection 1)

N1 - Reverse Externat Torque Limit Input
- Inpm: N-CL CN1-12 (Speed Selection 2)

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

nal torque (current) limit input. Restriction Function
« TGON (CN1-9)
This function is useful in forced stopping. » Status indication mode bit data

+ Monitor mode Un-05 bit 4

s User Constant Setling:
Memory switch Cn-01 bit4 =1
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2.1.3 Restricting Torque cont.

42

ON: CN1-11is at | Torque restriction applies during forward rotation. | Limit value:
P.CL low level. Cn-18

OFF: CN1-11is at | Torque restriction does not apply during forward /

high level. rotation. Normal operation status.

ON: CNt-12is at | Torque restriction applies during reverse rotation. | Limit value:
N-CL low lavel. Cn-19

OFF: CN1-12is at | Torque restriction does not apply during reverse /

high level. rolation, Normal oparation status.

The signal shown on the right is cutput while torque is being resiricted.

Note This function is changed to another function depending on the setting of bit 2 of
memory switch Cn-02 {see below).

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

| Cn-02Bit 2

| Contact Input Speed Control Selection

| Factory Setting: 0 |

Prohibits the contact input speed control function.

If the contact input speed control function is used,
the contents of the input signals shown below will

change.

Servopack

Run the

motor  at —O
intarnally
set speed

Servomotor

SPEED]
SPEED2
SPEED3

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

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

Setting Meaning input Signal
Used to switch between P controi and
I Pl control.
P-CON (CN1-15) | (For speed/torque control, bits A and
Does not use B of Cn-01 take precedence over this
the contact signal.)
0 input speed
control P-CL {CN1-11) Used for forward external torque limit
function. mput

N-CL (CN1-12)

Used for reverse external torque limit
input

Uses the contact
input speed
controt function.

0: QFF, 1: ON
P-CON P-CL | N-CL Speed Setting
Direction of 0 0 Normal speed/torque or
rotation position control
¢ Fonward 0 1 | Cn-1F (SPEEDA)
1 1 Cn-26 (SPEED2}
i 0 Cn-21 {SPEED3)

o Handling of the TGON signal is the same as for level 1 {internal torque Iimit). Refer to
Using TGON Signal on page 37.



2.2 Setting User Constants According to Host Controller

2.2 Setting User Constants According to Host Controller

% This section describes how o connect a I-L series Servo to a host controller and how

to set user constants.

2.2.1  Inputting Speed Reference
2.2.2  Using Encoder Quiput
2.2.3 Using Contact /O Signals
2.2.4  Using Contact Input Speed Control
2.2.5 Using Torque Control

2.2.1 Inputting Speed Reference

........................................ 43
............................................ 47
......................................... 49
................................. 51

............................................. 55
2.2.6  Using Torque Restriction by Analog Voltage Reference

.......... 61

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

to be created.

Servopack

CHI-1 W Torque
CNi-2 reference

T-REE
Torque reference input seT [P
nalog veltage input
(analog ge input) V-REE oNI-3
Speed reference input 3GV IP

» Speed
Chi-4 reference

{(analog voltage input)

v

tP: Represents twisted-pair cables

— Input V-REF (o j P I Speed Reference Input
— Input SG-V o\ I¥: B Signal Ground for Speed Reference Input

Use these sighals when speed control is selected
{bits A and B of memory switch Cn-01).

For ordinary speed control, always wire the V-
REF and 8G-V terminals.

Motor speed is controtled in proportion to the input
voltage between V-REF and SG-V.

Retersnce

spaed 3000

setting

0 5 018
—1500 Input voltage (V}

~3060

-4500 Setthe slops in
Cn-03 (VREFGN).
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o

2.2.1 Inputting Speed Reference cont.

44

« Standard Setting:
Cn-03 =500:  This setting means that 6 V is equivalent to rated speed (3,000 r/min)

Examples:

+8 V input — 3000 r/min in forward direction
+1 V input - 500 r/min in forward direction
-3 Vinput — 1500 r/min in reverse direction

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

= Example of input Circuit 00 1z Wormor | riOBRCK
(See the figure on the right)
*12\"1’ 2ko | PV-REF_ CNI-3
For noise control, always use twisted-pair ' sav| N

cables.

Recommended Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.

When position controt is performed by a host con-

Host controller Servopack
troller such as a pregrammable controlier.

Speed V-REF

reFf,eereence CN1-3

output P SG-v
Connect V-REF and SG-V to speed reference terminals Ot
output terminals on the host controller. In this
case, adijust Cn-03 according to output voltage FAOL enie2o

T Feedback A 3 Yo

specifications. puige input { ‘:’EZEE%FBO CN1-22

terminals ¢ CN1-23

1P Represents twisted-pair cables

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

Cn-01 Bit A Control Mode Selection Factory Setting: 0
Cn-01 Bit B Control Mode Selection Factory Setting: 0

The Servopack for speed/torgue control (SGDL-TITTS) provides four different control
modes.



2.2 Setting User Constants According to Host Controller

Cn-01
Setting Control Mode
BitB | BitA
Speed Control
SGDL Servepack
This is normal speed control. Speed
reference V-REF
& Speed reference is input from V-REF PP (GN1-3)
(CN1-3). changeover  P-GON
(CN1-15
® P-CON (CN1-15) signal is used to switch
0 0 between P centrol and Pl control.
CNt-i5is i Plcontrol
open
CN1-151s | P control
atoVv
» Torque reference input T-REF (CN1-1)
cannot be used.
Zero-clamp Speed Control
SGDL Servopack
This speed control allows the zero-clamp fei;gf;nce
function 1o be set when the motor stops. V-BEE
{CN1-3)
e Speed reference is input from V-REF Zerc-clamp  P-COM |
{CN1-3). {CN1w15)
Zero-clamp is performed when
o P-CON (CN1-15) signal is used to tum the | e fotlowing two conditions
zero-clamp function ON or OFF. g?qndition 1: P-CON is turned
Cor'tdition 2: Motor speed
drops below the preset value.
Preset value: Cn-OF (ZCLVL)
0 1
CN1-18is | Turns zero-clamp
open function OFF
CN1-15is | Turns zero-clamp
atoVv function ON
® Torgue reference input T-REF (CN1-1)
cannot be used.
1 0 | Torque controi |
1 1 Torgue control 1l

For torque control, refer to 2.2.5 Using Torque Coritrol,
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2.2.1 Inputting Speed Reference cont.

e Lising P-CON Signal;

Propertional Control, ete.

— Input P-CON CN1-15

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

Servopack

[ Svhtching between P control and Pl cantrol

P-C Switching belwaen zero-clamp enabled made and
— o1 zeroclamp prohibited mode

t[ Switching between 1orque contrat and speed contral

Memory
swfitch | Changing the direction of rotation
Memory Switch
Cn-02 Cn-01 Cn-01 Meaning of P-CON Signal
Bit 2 Bit B Bit A ]
Switching between proportional (P} control and
0 v ¢ X :
proportionalfintegral (Pf) control
¢ 0 1 Switching between zero-clamp enabled/prohibited mode
0 1 0 Not used
0 1 1 Switching between torque control and speed control
1 _ _ Changing the direction of rotation during contact input speed
controt

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

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

Sets the voltage range for speed reference input
V-REF (CN1-8). Sets this user constantaccording

to the output form of the host controlier or external nood i)
circuit,

Set this slope.
Reterence
vohage (V)

The factory setting is as follows:
Rated speed {3000 r/min)/6 V = 500

Zero-clamp function

This function is used for a system in which the host controlier does not form a position loop.
Inthis case, the stopping position may shift even if a speed reference is setto 0. if the zero-
clamp functionis turned ON, a position ioop is internally formed so that the stopping position
is firmly “clamped.”
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2.2 Setting User Constants According to Host Controller

2.2.2 Using Encoder Qutput

1) Encoder output signals divided inside the Servopack can be output externally. These
signals can be used to form a position control loop in the host controlier.

This output is
explained here.

Host
Servopack controller

Servomotor
encoder

N2 CN1 il
o
1
=

A
Dhacp B Frequeng!
( PG E P dividing
& cirouit

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

Servopack Host controlier
Phase A CNi-20 | PAO
CN‘=-21I J-7.Ye]

CN1-22
Phase B idzios
CN1—23I Nl

24
Phase C Gn1-24) PeO
CN1-25 | *PCO

Line receiver

. , R[B 2 125 Phase A

fﬁ] & ... PhaseB
7

, R 10 ' _ .. PhaseC
Bl ~__.

Tl coi
i
oV MI—,YHL— +5V
LSk - - oV
| S Smoothing
CN1-86 capagitor
1P Represents twisted-pair cables Line receiver used: SN75175 manufactured by

Texas Instruments inc. or
MC3486 {or equivalent)

R (termination resistor): 220 t0 470 Q2
C {decoupling capacitor): 0.1 uF

Divided {or dividing)

“Dividing” means converiing an input puise train from the encoder mounted on the motor
according to the preset pulse density and outputting the converted puise. The unitis pulses
per revolution.
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2.2.2 Using Encoder Output cont,

2)

3)

48

YO signals are described below.

Lo ]T] 11| SN »: Yo I o<\ 11 I Encodler Output Phase-A
_Output - % PAO CN1-21 Encoder Output Phase-A
.Output NESEE 21l el A B2 B Encoder Quiput Phase-B
Output — * PBO CNi-23 Encoder Output Phase-B
01177e17) NS ~{ oo B o]\ ¢ 5~ W Encoder Qutput Phase-C
Output — % PCO CN1-25 Encoder Output Phase-C

Divided encoder signals are cutput,

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

Set a dividing ratio in the following user constant.

[ Dividing ratio setting | Cn-0A PGRAT |

Output Phase Form

Forward rotation “’H“ 50 Reverse rotation —>|-|<— 80’

Phase A f Phase A “‘w

Phase B i |_‘Z Phase B m

Phase C — ‘J T X Phase C “‘_-ﬂ—-‘
—_ e L

Output — SG CN1-19 Signa! Ground for Encoder Output
Output — FG CN1-36 Frame Ground

8G: Connect to 0 V on the host controller.
FG: Connect to the cable shielded wire.

Set the pulse dividing ratio in the following user constant.
PGRAT Unit: P/R Setting Range: | Factory
Cn-0A Encoder Pulse Dividing Ratio Setting 16 to No, of Setting:
Encoder 1024
Pulses
Sets the number of output pulses for PG output g:gl(*gggg}a's
signals (PAO, *PAQ, PBO and *PBO). Servomotar Servopack ;gg? c(g;«;;)n
*PBO (CN1-23)

Phase A
. Fraquang
Pulses from motor encoder (PG) are divided by “‘ o

the praset number of pulses before being cutput.




2.2 Setting User Constants According to Host Conireller

The number of output pulses per revolution is set in this user constant. Set this vatue ac-
cording 1o the reference unit of the machine or controller to be used.

. Preset vajue: 16
Setting exampie: PAO AN UL UL LN P

Fabulintulpinie in iy in kg Uy Ny Sy S By
PBO p )
1 reveiution

2.2.3 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
Extarnat
power Supply
™ 4121024 Photocoupler
BN CN-13 4.7k{?
Host controller :E:{q :
—_ p-CL cmi-1t | 5mA kg My
O O <
— Ner CNi-t2 %}{ﬁ
—0 ¢ =L :
b et !
— S-ON CN1-14 : :
0 O ¢ =2 :
— '
J— P-CON CNI-15 }j‘
o .
P-OT CN11§ : :
- H D :-.~.-. ....... 5
NOT CN1-17 E
=1 oy ]
Q O G2 ) :
Vov

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

External Power Supply: +121t0 24 VDC
50 mA or more

Yaskawa recommends that this external power supply be the same type as forthe
cutput circuit,
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APPLICATIONS OF Z-L SERIES PRODUCTS
2.2.3 Using Contact I/Q Signals cont.

— Input P-IN CN1-13 | EXXCERECErY

This external power supply input terminal is com- Servopack
mon 10 the following contact input signals: Examal
ng;_er swplyw
+12102
PN $ oNt-13
Contact Input Signals: P-CL (CN1-11)
N-CL. (CN1-12) Cornect an external power supply.

|

S-ON (CN1-14)
P-CON  (CN1-15)
P-OT (CN1-16)
N-OT (CN1-17)
ALMRST (CN1-18)

2) Contact Output Signal Terminal Connections

Externat

These output signals are used Servopack power supply
to indicate SGDL Servopack “Ti1210 24y
operation status. Photocoupler  Gn1-34 | ALM
' Y
P B N - 1 T
: & MAXS0mA
R B CN1-35 | ALM-SG
Photocoupler output CNi-7  {BR
Per output : t—} | AT maA
— : N
Maximum operational | 3 2L
voltage: 30 VDC TN
Maximumoutput | | | m . , CNi~g § TG-ON e
current: 50 mA DC E%i ’i‘ CN1-10 | SG-COM
v
CN1-30 | ALOT
-, O
“aAxzo mA
Open coliector oulput CN1-31 1 ALOZ
Per output - < i C
Maximum operationat ch1-32) ALOS O
voltage: 30 VDO 5 | onreas [sca
aximurn autput L Host controller
current: 20 mA RC J.
oV

Note Provide an extemal 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 for the
input cireuit.

__Ol_,_ltput — S_G-COM_ C'N‘f-"]{). Qutput 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)
TGON (CN1-9)
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2.2 Setting User Constants According to Host Controller

2.2.4 Using Contact Input Speed Control

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

Servopack
FEN 5 Ol CN1-15
Contact PCL *“‘O o
input

N-CL OO

Mo external spead setting
device or pulse generator is
required.

CN1-11 !
CN1-12

Speed selection

—O)

Servomoter

SPEED1 Cn-1F

SPEEDZ  Cn-20

The motor is operated at the

SPEEDS  Cn-21

speed set in the user constant,

User constants

2) To use the contact input speed controi function, perform Steps a) to ¢).

a) Set the following memory switch to 1.

; Contact Input Speed Control Selection Factary
Cn-02BRt 2 Setting: 0
Enables the contact input speed control function. Servopack
] . 5. Aunthe
If the contact input speed control function is —55 e O
. . —0 O]
used, .the contents of the input signals shownbe- vl Soees Servomoror
fow will change. SPEEDI
SPEED2
SPEED3

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

also change:

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

Setting Meaning

input Signal

Does not use the
contact input

P-CON{CN1-15)

Used to switch between P control and Pl
control,

0 speed control P-CL{CN1-11} Used for forward exiernat current limit input
function. N-CL{CN1-12) Used for reverse extarnal current limit input
0: OFF, 1: ON
P-CON P-CL | N-CL | Speed Setting
Uses th? Direction 0 0 | Stop (or pulse reference)
1 contact input of rotation 0 4 Cn-1F, SPEED
speed control 0: Forward | 1 | 1 |Cn-20, SPEED2
function.
1: Reverse | 4 o |cn-21, SPEED3
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2.2.4 Using Contacet Input Speed Control cont.

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

SPEED1 Unit: | Setting Factory
1st Speed (Contact Input Speed Control} ¢/min | Range: Oto | Setting:
Cn-1F :
Maximum 100
Speed
SPEED2Z Unit: | Setting Factory
2nd Speed (Contact input Speed Controf) t/min | Range: 0 to | Setting:
Cn-20 :
Maximum 200
Speed
SPEED3 Uni: | Setting Factory
3rd Speed (Contact Input Speed Control) r/min | Range: 0 to | Setting:
Cn-21 :
Maximum 300
Speed
Use these user constants to set motor speeds Contact input speed cantrol

. . {Memory switch Cn-02 bit 2 = 1)
when the contact input speed control function ' '

is used (set bit 2 of memory switch Cn-02). _ Senvapack
2 s —O
. ) . e —§g~] Memaliy Sarvornotor
Speed selection input signals P-CL (CN1-11) conaet | = SFeed
and N-CL (CN1-12), and rotation direction fnaut SPEcD:
selection signat P-CON {CN1-15) enable the SPEEDS
motor to run at the preset speeds.
c) Setthe soft start time.
cno7 | SFSACC Unit: ms | Setting Range: Factory
Soft Start Time (Acceleration) 0 to 10000 Setting: ¢
Cn-23 SFSDEC Unit: ms | Setting Range: Factory
Soft Start Time (Deceleration) 0 to 10000 Setting: 0

In the Servopack, a speed reference is muiti-

) , Speed
plied by the preset acceleration or decelera- reference l I

tion value to provide speed control. Soft start

Servopack 7% 4500 rimin
Internal speed P

When a progressive speed reference is input reference _5"\_
or contact input speed control is used, smooth :

speed control can be performed. (For normal  Cn-07; Set this time interval.

speed control, set “0" in each user constant.) 4500 riminy's,

Set the following value in ser constant.
the 9 ue in each u Cn-23: Set this time interval.

s Cn-07: Time interval from the time the motor starts until it reaches the maximum
speed (4500 r/min)

» Cn-23: Time interval from the time the motoris running at the maximum speed until it
stops
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2.2 Setting User Constants According to Host Controller

3) Contact input speed controt performs the following operation.

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

— Input P-CL CN1-11

— Input N-CL C_N1-12

Speed Selection 1
(Forward External Torque Limit input)

Speed Selection 2
(Reverse External Torgue Limit Input)

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

0: OFF, 1: ON
Contact Signal User Constant
Cn-02 Cn-01 Selected Speed
P-CON P-CL | N-CL : - .
Bit2 | BitA | BitB
0 0 Stopped by internal
speed reference 0
Stop
1 0 Stopped by zero-
clamp
—_ 0 0
o 1 Analog speed reference
(V-REF) input
1 y 1 With zero-clamp
function
Direction of 0 1 SPEED1 (Cn-1F)
rotation
1 1 — | = | SPEED2 {Cn-20)
0: Forward
1: Reverse 1 0 SPEED3 (Cn—21)

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

b) Standard Setting when Cn-02 bit2=0
Input signals are used as external torque limit input.
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APPLICATIONS OF Z-L SERIES PRODUCTS

2.2.4 Using Contact Input Speed Control cont.

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

Proportional Control, etc.

— Input P-CON CN1-15

a) Contact Input Speed Control when Cn-02 bit 2 = 1
Use input signal P-CON to specify the direction of motor rotation.

P-CON Meaning
1 Reverse rotation
0 Forward rotation

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

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

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

4) The figure below illustrates an example of operation in contact input speed control mode.
Using the soft start function reduces physical shock at speed changeover.

When Contact Input Speed Control is Used

Motor speed
+SPEEDZ b

3rd speed

Set acceleration and
deceleration values in Cn-07
and Cn-23 (soft start time).

2nd spead

+SPEEDR p—

st speed

+SPEEDT -
Stopped

V]

-SPEEDT [

-BPEEDZ +—

-SPEED3 {—
3rd spedd
r
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2.2 Setting User Constants According to Host Controller

2.2.5 Using Torque Control

1) The Servopack can provide the foliowing torque control:

® Torgue restriction Leve! 1: To restrict the maximum output torque to protect
the machine or workpiece

Level 2: To restrict torque after the motor moves the
machine to a specified position
# Torque control Level 3: To always control output torque, not speed

t L evel 4: To switch between speed control and torque
control

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

2) Use the following memory switch to select level 3 {torque control |) orlevel 4 (torque con-
trol I1).

Cn-01 Bit A | Controt Mode Selection Factory Setting: 0
Ch-01 Bit B | Control Mode Selection Factory Setting: 0

This is dedicated torque control.

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

Examples of Use: Tension control
Pressure control

Cn-01
Setting Control Mode
Bit B | Bit A
Torque Control |
Torque Sarvopack
This is a dedicated torque control mode. reference  T-REF
{CN1-1)
& A torque reference is input from T-REF
{CN1-1).

o P-CON is not used.

1 0 | e Speed reference input V-REF (CN1-3}

cannot be used.

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

Example of Use: SGEML

Servomotor Servo-
Tension control pack
Tension
—p=

O
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2.2.5 Using Yorque Control cont.

56

Cn-01
Setting

BitB | Bit A

Control Mode

Torque Control |}

Torque control and speed control can be

switched.
Servopack

Spead
P , reference REF
@ A speed reference or speed limit value is v

input from V-REF (CN1-3 i Y
- - -

input from ( ). refe?r:ice T-REF

Swilching {on1-1}

& T-REF (CN1-1) inputs a toque reference, between

- spoed _ P-LON |
torque feed-forward reference or torque it TR

limit value depending on the controf mode  torque
used refgrence

@ P-CON (CN1-15) is used to switch
between torgue control and speed control.

When CN1-15 is open | Torque control
When CN1-15is at 0 V | Speed control

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

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

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

Principle of Speed Restriction: Motor spead
When the speed exceeds the speed
limit, negative feedback of torque
proportional to the difference &8
between the current speed and the V-REF
timit speed is performed fo return

the speed to within the normal

speed range. Therefore, the actual

motor speed limit value has a

certain range depending on the

load conditions.

&&.3pesd Imit range




2.2 Setting User Constants According to Host Controller

Cn-01
Setting Control Mode
BitB | BitA
For Speed Control when #-CON is ON:
Values set in bit F of user constant Cn-01 and bit F of Cn-02 determine the
following:
User
Constant Speed
cn-o1 | Cn-02 Re{erence Torque Input Remarks
nput
BitF | BitF
Speed control
0 G Speed Cannot be
1 1 reference used
Speed control with torque
] feed-forward
Speed Torque
reference feed-forward
Speed control with torque For details of speed control
limit by analog voltage with torqua limit by analog
0 1 reference voltage reference, referto
2.2.6 Using Torque
Speed Torgue limit Restriction by Analog Voltage
reference value Reference.
0 0 | Speed control | (Standard setting)
0 1 Zero-clamp speed control

3) The following input signals perform torgue control.

Torque reference input

(Analog voliage input)

Speed reference input

{(Analog voitage input) { SG.¥

T-REF

Servopack

CN1-1

{ $G-T tp CN1-2

V-REF

e

CN1-4

v

CNI=3! b Speed

Torque
referance

reference

{P: Represents twisted-pair cables
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APPLICATIONS OF Z-L SERIES PRODUCTS

2.2.5 Using Torgue Control cont.

— Input T-REF CN1-1 Torque Reference Input
— Input SG-T CN1-2 Signal Ground for Torque Reference Input

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

Motor torque is controlled so that it is proporticnal
to the input voltage between T-REF and SG-T,

Standard Setting
Cn-13=30: This setting means that 3 V is
equivalent to rated torgue.

Reference
torque
{%)

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

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

Example of Input Circuit:
See the figure on the right.

+12V

» For noise control, always use twisted- I

15 -0 5 e \
St?lr_ldard T j A0 5 10 15
setting =4-100  Input voltage

v)
-2C0
Set the
. slope in
300 cnoa
(TCRFGN).
Servopack
AL 112 wor mors
2ka TREFL oniat
P sar
- CN1-2

pair cabies,

» Example of Variable Resistor for Speed Setting:

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

—_ [nput V-REF CN1-3 Speed Reference Input (or Speed Limit Input)
— Input SG-V CN1-4 Signal Ground for Speed Reference Input

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

For normal speed control, always connect these
signal terminals.

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

Standard Setting

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

Examples:  +6& V input — 3000 r/min in forward direction
+1 Vinput — 500 r/min in forward direction
-3 V input — 1500 v/min in reverse direction
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2.2 Setting User Constants According to Host Controller

User constant Cn-03 can be used to change the voltage input range. (This is alsc applica-
ble fo speed restriction.)

Servopack

Example of Input Circuit:
See the figure on the right.

470 Q 1/2 W or more

« For noise control, always use twisted-
pair cables.

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

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

Proportionai Control, etc. !

- Input P-CON CN1-15

The function of this input signal varies according Servopack
to the memory switch setling.
control
P-CON @ Zaro-clamp
o & | control
Cn-02 | Cn-01 | Cn-01 . i 0 O
Bit2 | BitB | Bit A Function of P-CON o Ig:}:ﬁ:speed
Propertionat control M \_W
0 0 0 {Standard setting} swtch cantrol
0 0 1 Zero-clamp control 1
0 1 0 Not used The furction of P-CON signal
varies according to the memory
0 1 1 Torque/speed switch setting.
changeover control
Rotation direction control
1 - - | for contact input speed
control

«» Torque/Speed Changeover Control
This function is used to switch between torque control and speed control in torgue con-

trol 1l mode.

ON: CN1-15 is at low level. Speed control
OFF: CN1-15 is at high level. Torque control




APPLICATIONS OF Z-L SERIES PRODUCTS

2.2.5 Using Torgue Control cont,

4} Set the following user constants for torque control according to the servo sysiem used.

TCRFGN Unit: Setting Factory
Cn-13 | Torque Reference Gain 0.1 V/Rated | Range: Setting:
Torque 10t0 100 |30
Sets the voltage range of torque reference input Heferance torque

Rated torque

T-BEF (CN1-1) according to the output form of the
host controler or external circuit.

Reference
veltage (V)

Set this reference voltage.

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

TCRLMT Unit: rfmin | Setting Range: Factory
Speed Limit for Torque Conirot | 0 to Maximum Setting:
Cn-14 .
Speed Maximum
Speed

Sets a motor speed limit value in this constant Spemgf:;:;'dmnge for Torque Control |
when torgue control | is selected.
TCRLMT VI el

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

Torque

For torque control |, set bits A and B of memory switch Cn-01.

VREFGN Unit; Setting Range: | Factory Setting:

Cn-03 Speed Reference Gain (F/miny/V 0to 2162 500

Set this
slope.

Sets the voltage range of speed reference input V- .
REF (CN1-3) according to the output form of the oraue
host controller or external circuit. {afmin)

Refgrence
voltage (V)

The factory setting is 500 [rated speed (3000 ¢/min)/6 V = 500].
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2.2 Setting User Constants According to Host Controller

2.2.6 Using Torque Restriction by Analog Voltage Reference

1) Outline

This function restricts torque by assigning the T-REF terminal (CN1-3, CN1-4} a torque
limit value in terms of analog voltage. Since torque reference input terminal T-REF is
used as an input terminal, this function cannot be used for torque control,

Schematic Block Diagram for Torque Restriction by Analog Voltage Reference

Torque limil value X
T-REF P i
| S

—3e ToOrque
raference

Speed reference V-REF Speed loop
B k ? gain {Cn-0d}

Integration L ]
[Cn-05}

Torqua limit valve

Speed feedback

2) How to Use Torque Restriction by Analog Voltage Reference

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

[Cn02BitF | Torque Restriction by Analog Voltage Reference | Factory Setting: 0 |

Enables this torque restriction function.

To use this function, input a speed reference to the V-REF terminal and atorque limit val-
ue to the T-REF terminal.

This function cannot be used for torque control.

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

Setting Meaning
0 Uses the T-BEF terminal as a torque reference
1 Uses the T-REF terminal as a torque limit value input terminal.

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

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

TCRFGN Unit: 0.1 v/ Setting Range: Factory Setling:

Cn-13 Torque Reference Gain | Rated Torque 10to 100 30
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2.3.2 Setting Serve Gain

2.3 Setting Up the Z-L Servopack

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

2.3.1  Using Autotuning Function ... ... i 62
282 SettingServoGain . ... 82
2.3.3  Setting the Torque Reference Filter Time Constant ................... 63
2.3.4  Using the Soft Start Function .......... .. . . i 64
2,35  Using Proportional Control ... o 64
2.3.6 SeftingtheMode SwitchLevel ....... .. ... . ... ... .. ... .. 85

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. Technigues and experience are required to set these servo
gain values according to machine configuration and machine rigidity.

2) Z-series Servopacks have an autotuning function that automatically measures machine
characteristics and sets the necessary servo gain values, With this function, even first-
time servo users can easily perform tuning for servo gain. Servo gain values are set in
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

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 ancther Servopack.

¢) Response performance needs to be further enhanced after autotuning, or servo gain
values need to be reset for a system with lower response performance.
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2.3 Setting Up the £-L Servopack

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

... | Setting Factory
LOGPHZ Unit: ;
Cn-04 . " | Range: 1 | Satting:
Speed Loop Gain (Kv} Hz to 2000 80
.. 1 Setting Factory
PITIME Unit: :
Cn-05 . . . " | Range: 2 | Setling:
Speed Loop Integration Time Constant (Ti) MS 110000 |20
Cn-04 and Cn-05 are a speed loop gainandanin- %69 = Spaed loop gain
tegration time constant for the Servopack, e
respectively. !

Speed feedback

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

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 | Pi Control Eaema
P-CON is ON | P Control 1

Sarvopack

Host controller

l ro [ CN1t-15

These user constants are automatically set by the autotuning function.

2.3.3 Setting the Torque Reference Filter Time Constant

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

TRQFIL Unit; 100 ps | Setting Range: | Factory Setling:
Cn-17 | Torque Reference Filter Time 0to 250 4
Constant

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

With the standard setting, the machine may cause vibration resulting from the servo
drive. In this case, increase the constant setting. Vibration may stop. Vibration can be
caused by incorrect gain adjustment, machine problems and so on.
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2.3.5 Using Proportional Contro!

2.3.4 Using the Soft Start Function

1) The soft start function adjusts progressive speed reference inputinside the Servopack so
that acceleration and deceleration can be as constant as possible. To use this function,
set the following user constants.

Ch-07 SFSACC Unit: ms | Setting Range: | Factory Setting:
Soft Start Time (Acceleration) 0 to 10000 0

Cn-23 SFSDEC Unit: ms | Setting Range: | Factory Setting:
Soft Start Time (Deceleration) 0 to 10000 0

In the Servopack, a speed reference is multiplied
by the acceleration or deceleration value set in

Cn-07 or Cn-23 to provide speed control.

Smooth speed contro! can be achieved when pro-
gressive speed references are input or when con-
tact input speed control is used.

Set these user constanis as foilows.

Spesd
reference
! I Soft stany

44 4500r/min
SGDL a

Servopack \
intemnal speed '
reforence i

Cn-07: Set this time interval,
4500r/min i,

Cn«23: Set this time intarval.

Cn-07: Time interval from the time the motor starts until the maximum speed (4500

r/min} is reached

Cn-23: Time interval from the time the motor is running at the maximum speed (4500

r/min) unti it stops

2.3.5 Using Proportional Control

1) i both bits A and B of memory switch Cn-01 are set to 0 as shown below, input signal
P-CON serves as a PI/P control changeover switch.

s Pl Control: Proportional/lrtegral control

s & Control Proportional control

Cn-01 BitA Controt Mode Selection

Factory Setting: 0

Cn-01Bit B Control Mode Selection

Factory Setting: 0
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2.3 Setting Up the I-L Servopack

For speedftorque control (SGDL-SCICIS) ondy.

Cn-01
Setting Control Mode
BitB8 | BitA
Speed Control
This is normal speed control.
® Speed reference is input from V-REF Speed SDL Servopack
(CN1 _3). referen: —
# Signal P-CON (CN1-15} is used to switch TN |
between P contre! and P! control, ff,};;ge T
0 0 P-CON (CN1-15) | &l control (CN1-15
is open (OFF)
P-CON (CN1-15) { P control
is closed (ON)
e Torque reference input T-REF (CN1-1)
cannot be used.

2} Proportional control can be used in the following two ways.

a) When operation is performed by sending speed references from the host controllerto
the Setvopack, the host controller can selectively use P control mode for particular
conditions only. This method can prevent the occurrence of overshoot and also short-
en settling time.

by If Plcontrol mode is used when the speed reference has a reference offset, the motor
may rotate at a very siow speed and fail to stop even if 0 is specified as a speed refer-
ence. In this case, use P control mode to stop the motor.

2.3.6 Setting the Mode Switch Level

1) Use the mode switch to prevent overshoot during acceleration or decetleration,

Qvershoot

Actual motor
opetration

NS
Time 3 *
Undershoot ™

Settling time
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APPLICATIONS OF Z-L SERIES PRODUCTS
2.3.6 Setting the Mode Switch Level cont.

2) In cther words, the mode switch is a function that automatically switches the speed con-
trol mode inside the Servopack from Pl control to P control whiie certain conditions are
being established.

NOTE The mode switch is used to fully utilize performance of a servo drive to achieve very high-
speed positioning. The speed response waveform must be observed to adjust the mode
switch.

For normal use, the speed loop gain set by autotuning provide sufficient speed/position
control.

Even if overshoot or undershoot occurs, they can be suppressed by setting the accelera-
tion/deceleration time constant for the host controller, the sofi start time constants
(Cn-07, Cn-23), or smoothing time constant (Cn-26) for the Servopack.

SGDL. Servopack uses touque reference as a detection point of mode switch.

if atorque reference exceeds the torque value set Peferonce Motor
. N spea
in user constant Cn-0C, the speed loop switches  5°%*¢ \7 ¢
o P control.
. . . o

Factory setting of mode switch level is 200% . . 1._r . Internal orgus
torque (Cn-0C). b

Torque © ] U

-Cn-0C L"":'":'"”"“"" i
N Pleontrol 0 4 Pleontol 5 & P cantrol

Example of Operation: P R

If a mode switch is not used and Pi control is always performed, torque may
enter a saturation state during acceleration or deceleration, causing the motor
speed to have overshoot or undershoot.

Using the mode switch suppresses torque saturation and prevents the motor
speed from having overshoot and undershoot.

l Without mode switch J With moda switch

e}
Motor
|:> speed

Undershoot
Time ¥ ) Time

vershoot

Motor
speed

L 4

From PI control to P control

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

66



2.4 Setting Stop Mode

2.4 Setting Stop Mode

§ This section describes how to stop the motor properly.

241 Adjusting Offset .. ... 87
242 DynamicBrake ... ... e €8
2.4.3 Using Zero-Clamp ..o e e 68
244 UsingHolding Brake .. ... 70

2.4.1 Adjusting Offset

1) “Why does not the motor stop?”

When 0 V is specified as reference voltage for Servopack for speed/torque control, the
motor may rotate ata very slow speed and fail to stop. This happens when reference voit-
age from the host controller or external circuit has a slight reference offset (in mV units). If
this offset is adjusted to 0 V, the motor wilt stop.

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

Offset
Reference

voltaga
e
Reiference L0
speed or .

reference torque

Relerence

Offset is corrected
vollage

by the Servopack.

Reference speed
or reference torque
Offset adjusimant

2) The foliowing two methods can be used to adjust the reference offsetto 0 V.

1} Automatic adjustment of

Reference offset is automaticaily adjusted te 0 V.
reference offset

2) Manual adjustment of reference | Reference offset can be intentionally setto a
offset specified value.

NOTE If a position controt loop is formed in the host controller, do not use automatic adjustment
in 1. Always use manual adjustment in 2.
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APPLICATIONS OF Z-L SERIES PRODUCTS
2.4.3 Using Zero-Clamp

3) For detailed adjustment procedures, refer to the following sections.

Adjustment Method

1} Automatic adjustment of

reference offsat 3.2.7 Reference Offset Automatic Adjustment

2) Manual adjustment of reference | 3.2.8 Speed Reference Offset Manual Adjustrnent
offset Mode

2.4.2 Dynamic Brake

1) The Servopack enters servo QFF status when:
s Servo ON input signal (8-ON, CN1-14) is turned OFF
e Servo alarm occurs
» Power is turned OFF

Then, stops the servomotor by dynamic brake (DB).

2.4.3 Using Zero-Clamp

1} The zero-clamp function is used for & system in which the host controller does not form a
positicn loop by speed reference input.

In other words, this function is used to cause the motor to stop and enter a servo focked
status when the input voltage of speed reference V-REF is not 0 V. When the zero-clamp
function is turned ON, an internal position loop is temporarily formed, causing the motor
to be clamped within one pulse. Even if the motor is forcibly rotated by external force, it
returns to the zero-clamp position.

Speed reference less than 3
- i e lops
Cn-0A setting is ignored mstantaneously
Host controiler /
Speed refarance /‘1‘\
her, B

Dynamic brake (DB) Servopack Servemator
One of the general methods to cause a motor sudden stop. G’

“Dynamic brake” suddenly stops a servomotor by shorting its

electrical circuit. G;

This dynamic brake circuit is incorporated in the Servopack.
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2.4 Setting Stop Mode

2) Set the following memory switch so that input signal P-CON can be used to enable or
disable the zero-clamp function.

Cn-01Bit A | Control Mode Setection Factory Setting:0
Cn-01Bit B | Control Mode Selection Factory Setting:0

Proportional Contrel, etc.

 Input P-CON_CN1-15

Cn-01
Setting Controi Mode
BitB | BitA
Zero-clamp Speed Control Servopack
This spaed control allows the Speed reference  V-REF
zero-clamp function to be set when {CNw3)
the motor stops. Zero-clamp Feon
@ A speed reference is input from T o
V-HEF (CN1-3).
e P-CON {CN1-15) is used to turn the
zero-clamp function ON or OFF.

0 1 P-CON Turns Zero-clamp is performed when the
(CN1-15} is zero-clamp following two conditions are met:
open (OFF} function OFF P.CON signal is closed.

P-CON Turns Motor speed is below the value
(CN1-18) is zero-clamp setin Cn-OF (ZCLVL).
ciosed {ON) function ON

s Torque reference input T-REF
(CN1-1) cannot be used.

3) Set in the following user constant the motor speed level at which zero-clamp is to be per-
formed:

ZCLVL Unit; /min | Setting Range: | Factory Setting:
Cn-0F | Zero-Clamp Level 0 to Maximum | 10
Speed

If zero-clamp speed controt is selected, set the motor speed level at which zero-clamp is
to be performed.
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L SERIES PRODUCTS

2.4.4 Using Helding Brake

Conditions for Zero-clamp
Zero-clamp is performed when all the following conditions are met:

a) Zero-clamp speed controlis selected.{Bits A and B of memory switch Cn-01 are setto
1 and 0, respectively.)

b) B-EON (CN1-15) is turned ON (0 V).

¢} Motor speed drops below the preset vaiue.

V-REF speed reference

Spead /—L\
Presetvaiuefor | [ % j L 3\ ”””” o

o

zero-clamp Time
PO gt ——] Omen(079) | SO0
Zero-clamp being ' L :
performed ' ! ! :
2.4.4 Using Holding Brake
1} Qutline Servomotor

NOTE

70

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

Holding brake

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

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.



2.4 Setting Stop Mode

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

An example of standard wiring is shown below.

Servopack Servomotor with brake
Power supply
R u
v
T W
+
BK-RY o
+1210 pARON BK .7
A MAX | Thall
'I' sgmal o 14T
SG-COM .10 1
]
o2
Blug or
BI-RY yellow Red
o O
White | AC DG | Black
Brake power supply
BK-RY: Brake controi relay Brake power suppiy has two types (200 V, 100 V).

Output —3 W CN1-7 B Brake Interfock 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.

Reiated User Constants

Cn-12 | Time delay from brake signal until serve OFF

Cn-15 Speed leve! 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 GN1-7 and CN1-10is open. Applies the brake.
CN1-7 is at high level.
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2.5.1 Using Servo Alarm Output and Alarm Code Cutput

2.5

Forming a Protective Sequence

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

2.5.1  Using Servo Alarm Output and Alarm Code Output . .................. 72
2.5.2 UsingServo ONInput Signal ... i, 75
253 Using Running Qutput Signal ....... ... o i 76
254 Handlingof PowerFailure ... ... 78

2.5.1 Using Servo Alarm Output and Alarm Code Output

1) Basic Wiring for Alarm Qutput Signals

Servopack External
power supply
T +1210[24V
Photocoupler Output Pholosoupier —— GN1-34 | ALM ~r
Per output: A T |
Maximum operation : { L} MAXSDmA
ot .

voltage: 3¢ VDC D . N CN1-35 | ALM-SG
Maximum output —
current: 50 mADC 4;

CN1-30 | ALO1

«~—— O
MAX 20 mA
Qpen Collector Qutput
Per qutput: CN1-31| ALO2
Maximum gperation " b { et
voltage: 30 VDC —L
Maximum output CN1~32 | ALCS
current: 20 mAbBC {
CN1-338G-AL J' Host controller

v

Provide an external 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

Servopack

m —Pm- ALM output

Turns the power
OFF

Signal ALM is output when the Servopack detects
an alarm.

Form an external cirouit so that this alarm output
(ALM) turns the Servopack OFF.

ON Circuit between CN1-34 and CN1-35is 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.
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2.5 Forming a Protective Sequence

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

3) Contact Qutput Signals ALO1, ALO2, and ALO3

B Output — ALOT CN1-30 [C{ulertEgelo-t
Output — ALO2 CN1-31 [EOSEen
Output — ALO3 CN1-32 [REESIRIEE
Output — SG-AL CN1.33 Signal Ground for Alarm Code Qutput

These signals output an alarm code to indicate the type of an alarm detected by the Ser-
vopack.

Use these signals to display alarm codes at the host controller.

NOTE Using Alarm Codes:
When an alarm is detected, alarm output (ALM)} causes the external circuit to turn the
SGDL Servopack OFF. The alarm code remains output for at least 100 ms. For this rea-
son, the host controller must read the alarm code within 100 ms of the aiarm occurrence.
When an alarm signal is output, be sure to identify the cause of the problem, take correc-
tive action and operate again. For trouble shooting problems and procedures, referto 5.2
Troubleshooting.

73



APPLICATIONS OF Z-L SERIES PRODUCTS

2.5.1 Using Serve Alarm Quiput and Alarmn Code Qutput cont.

74

4) Relationship between Alarm Display and Alarm Code Qutput

Alarm Display and Alarm Code Output;

Servo

Alarm Code Qutput Alarm

&fgf‘;y (ALM) | Alarm Type Alarm Description
ALO1 | ALO2 | ALO3 | Out-
put
Overcurrent | Overcurrent flowed thorough
'J:'I ”"l O X % X the main circuit.

L . Servopack overheated.
o Overvoltage | Main circuit DC voltage has
a4l x X O X i;ge\c/eded approximately
. Overspeed | Motor speed has exceeded
MY 1 © X O X the maximum allowable

e speed.

. Overload Mator and Servopack are
moiul O o C X overloaded.
Overrun Gverrun occurred due to mo-
s Disconnec- | tor or encodsr signa! wiring
L E} O X O % |tionof PG |fauits.
signal line | Encoder signal line is discon-
nected.
Power loss | After power was tured OFF,
atarm power was turned ON again
[ O X ® within power holding time.
T Power loss occurred during
operation.
_____ Digital Communication error oG-
S Operator curred between Digital Opera-
Undefined gi%?lsg:;z—r tor and Servopack.
[ W I
T I A A
e No error
i B B X X o

O : Quitput transistor is ON
x 1 Output transistor is OFF
* . Displays an alarm category number.




2.5 Forming a Protective Sequence

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

— Input ALMRST CN1-18 Rl

This signal is used to reset the servo alarm state.

Normally, this signal terminal need not be wired. This is because an exiernal circuitis
normally tormed 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 Digitai Operator.

When an alarm occurs, always eliminate the cause before resetting the alarm
state. 5.2.1 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,

+12 10 24V
:T{‘_ b

CN1-13 47xQ

!r—:__o— BT CN1-14 ﬂé
[,

— Input S-ON CN1-14 - ESiCENN

Ler
Z

€

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- Moator is
CN1i-14is at |erable state (calied "servo OFF ggg;?é?ﬁg o
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 {standard setting). Motor
This function can be selected by cannot sun.
setting bits 6 and 7 of memory
switch Cn-01.
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2.5.3 Using Running Quiput Signal

NOTE Do not use the S-ON signal to start or stop the motor. Always use an input reference to
start and stop the motor.

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

I Cn-01 Bit 0 | Use of Servo ON Input Signal | Factory Setting: 0
This memory switch is used to enable or disable Servopack
the servo ON input signal S-ON (CN1-14).
CN1-14
When external short-circuit wiring is omitted, set w‘i,* ks

the memory switch to “1.*

When S-ON is not used, this short-circuit
witing can be omitted.

Setting Meaning

o Uses servo ON signal 5-ON.
{When CN1-14 is open, servo is OFF. When CN1-14 is at 0 V, servo is ON.)

1 Does not use servo ON signal S-ON.

2.5.3 Using Running Output Signal

1) This section describes how to wire and use contact output signal TGON as a running out-
put signai. This signal indicates that a servomotor is currently running.

Extemnal
power supply
Servopack -+ +i2toz4v
Photocoupler Gutput
Per output:
Maximum cperation CN1-9 | TGON
voltage: 3¢ vDC Tk ;g: + i
Maximurm output "_"‘“‘[ :]"_ N CNI-10 | SG.COM
current: 50 mADC l :
ov '

Output — TGON CN1-9 Running Output (Torque Limit Output)

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

It is used as an external interlock,
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2.5 Forming a Protective Sequence

Circuit between GN1-9 and CN1-10is Motor is running.
ON .
status: closed. (Motor speed is greater than the preset
© CN1-9is at low level. vaiue.)
OFF g;i’;):l‘i between CN1-9 and CN1-10is Motor is stopped.
status: ON1-Q is at high level (Motor speed is below the preset value.)

Preset value: Cn-0B (zero-speed level)

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

2) To use TGON as a running output signal, set the following memory switch to “0.”

[ Cn-01 Bit 4 | TGON Output Signal Selection | Factory Setting: 0 |

This memotry switch is used to set output condi- Memory switch
tions for cutput signal TGON (CN1-9) Cn-01 hit 4

;
detection Q TEBN

When TGON signal is changed, the following bit data are also ¢ (CN1-)
Changed: detection '

¢ Status indication mode bit data
» Monitor mode Un-05 bit 4

Setting Meaning

tJses TGON as a running output signal.
TGON compares motor speed with the value set in Cn-0B (TGONLV).

Motor speed = preset value Closes circuit between CN1-9 and

0 1CN-10.
Motor speed < preset value Opens circuit between CN1-9 and

1CN-10,

Uses TGON as a torque limit output signal.
TGON compares an internal torque {current) reference inside the SGDL. Servopack
with the preset value.
Preset Value: Cn-08 (TLMTF)

Cn-09 (TLMTRY)

Cn-18 (CLMIF): B-CL input only
1 Cn-19 {CLMIR): N-GL input only
Internai torque {current) reference = | Closes the circuit between CN1-9
preset value and CN1-10

Internal torque (current) reference < | Opens the circuit between CN1-9
preset value and CN1-10
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2.5.4 Handiing of Power Failure

3) Use the following user constant to specify the output conditions for running output signal

TGON.
Setting Range: -
cn0B |TGONLY  Z8ro-Speed | ynu vimin | 1 to Maximum Factory Setting:
Level Speed 20

This user constant is used tc set the speed level at which the Servopack determines that
the motor is running and then outputs a signal.

The following signals are output when motor speed exceeds the preset value. (The circuit
between CN1-9 and CN1-10 is closed when motor speed exceeds the preset value.)

Signals are output when motor speed exceeds the preset value.

[® TGON (CN1-9) Motor
® Status indication mode bit data K onos
@ Monitor mode Un-05 bit 4 "--A---‘ ------ L. :
User Constant Setting: TGON «; :f_——

Memory switch Cn-01 bit 4 = 0 (CN1-9)

2.5.4 Handling of Power Failure

1} If the Servopack detects instantaneous voltage drop in power supply, it outputs alarm
A.F3 to prevent a hazardous situation.

ALM output is OFF (circuit between CN1-34 and Power Failure
CN1-35 is open) Occurrence
2000r 100V
supply voitage
ALM __M_J‘——““"
(1CN-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 pracedure below.

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

+ 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.
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2.5 Fornting a Protective Sequence

Reason

When clearing servo alarm, the Servopack will operate normaily 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). Thersfore, 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.

2,81 WInng Instructions ... .. 80
2.6.2  Wiring for Noise Control . ... ... oo 82
2.6.3 UsingMore Than One Servo Drive ..ot 87
2.6.4 UsingRegenerative Units ... ... i i 88
2.6.5 Using SGDL Servopack with High Voltage Line ...................... 91
2.6.6 Connector Terminal LaYoUtS .. ...ttt iii i, 93

2.6.1 Wiring Instructions

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

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

Maximum
Cable Type Yaskawa Drawing No. Allowable
Length
For reference Twisted-pair DEY404859 3m (9.8 ft.)
input cables T
Muiticonductor .
For encoder shielded Egjgggr?"' {for incremental 20 m (65.6 ft.)
twisted-pair cable

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

NOTE For a ground wire, use as thick a cable as possibie. —

= At least class 3 grounding {ground to 100 & or R —
tess) is recommended. B

s Always use one-line grounding.

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

NOTE Do not bend cor 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.)

s It 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 mechanism to prevent
noise interference,

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

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

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

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

» Do not share the power supply with an electric welder or electrical discharge machine.
When the Servopack is placed near a high-frequency osciltator, install a noise filteron
the input side of the power supply line.

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

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

voltage.

e This Servopack is directly connected to com- Mmcee
mercial power supply without a transformer. m
Always use an MCCB or fuse to protect the ser- 5
vo system from accidental high voltage.

« Select an appropriate MCCB or fuse according ][
10 the Servopack capacity and the number of i
Servopacks to be used as shown below. =

=
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2.6.2 Wiring for Neise Control

MCCB or Fuse for Each Power Capacity

Power Power Capacity Per Power Capacity Per
Voltage Servopack Type Servopack (kKVA) MCCB or Fuse (A)
{see note 1) (see note 2)
SGDL-A3AS 025
SGDL-ABAS 03 ]
500V SGDL-01AS 0.5
SGDL-02AS 075
SGDL-04AS 12 9
SGDL-08AS 2.2 P
SGDL-A3BS 0o
SGDL-A5BS 0.3 5
100V SGDL-01BS 05
SGDL-0288 0.75 P
SGDL-03BS 1.4 i5

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) Atast-operating fuse cannot be used because the Servopack power supply is a capaci-
tor input type. A fast-operating fuse may blow out when the power is turned ON.

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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2.6 Special Wiring

¢) The following is an example of wiring for noise control.

Ncise/ﬁller *
B f B - T T i B : T Servomotor
{Red)
T 1} U : -
100 or oLF senL )
200 VAC N Servopack Tl S e
L3 i
T gt {Grean}
3.5 mm?2 e
‘ ow |1l
H {Casing) e—
‘ Ch1 . l
H - '
« Operation relay 3.5 mm? 1
! R .. sequence ormore |
o Signal generation
_______ - circuit (provided by
. custemer) .
p—)
pit !
\' - -& 5.5 mm2 ;
' g . AVR of more
: |
'
; T 2 mm? ;
{Casing}y/ (Casing) (é;';?;g) 3.5 mm? I
' Wire with a thickness of ;

2
3.5 mm< or more {Casing) _1

Ground plate

d..  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 mm? (preferably, plain stitch cooper wire).
b) For wires indicated by P{, use twisted-pair cables whenever possible.

2) Correct Grounding
» Always ground the motor frame.

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

o If the servomotor is grounded via the machine, a switching noise current wilk flow from
the Servopack power unit through motor stray capacitance. The above grounding is re-
quired to prevent the adverse effects of switching noise.

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

Groundthe 0V line (such as SG-V and SG-T) of the reference input line. I 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 ncise filter to prevent noise
from the power supply line.

Install a noise fiter onthe power supply line for
peripheral equipment as necessary.

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

Noise Filter Types

T oo | Sl | e o
?{ESX Hp) | SGDL-ASAS 200 Sci)%g{?;i%ﬁassi
(55’_ o Hpy | SGDL-ASAS

ooy (18?:?!@) SGDL-01AS
(Qgg;’va) SGDL-02AS
E@gggf\/ Hp) | SGDL-O4AS i HA0 S(B%g{?/i%rﬁsoe A
Bl | oo =,
o0 | seonws N
fg_ o Hp) | SGDL-ASES %ﬁ

100V gg?gVHP) SGDL-01BS
(24:(3).27W wpy | SEGDL-02BS Lo Sé%g{?»&%tﬁs(;a A
(sg_(s)gv Hp) | SGDL-03BS R g(i}%gl\?/i%r?%s; A

Note These noise filters are manufactured by Tokin Corp. and availahle from Yaskawa.
For noise filters, contact your nearest Yaskawa sales representatives.
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2.6 Special Wiring

b) Always observe the following instaflation and wiring instructions. incorrect use of a
. noise filter halves its benefits.

s Separate input lines from output lines.

=

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

8

=
o
O
=

Noise Moise

fitter

fitter

>< Separate these circuits.

» Separate the noise filter ground wire from the output fines.

Do not accommadate the
noise filter ground wire, output

lines and other signal lines in Noise .
the same duct or bundie them — :\J”?;fe
fogether.

The ground wife
can be close to

[:j> input lines.

Wi
@
&

O
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APPLICATIONS OF %.L SERIES PRODUCTS

2.6.2 Wiring for Noise Control cont,

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

Do not connect the noise filter T

ground wire to other ground

wires. 1 Noise l»-——@:
1 filter = filter

LU e
-

Shialded ground
wire Thick
and
short
80X BOX

= 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 b ¢ e
inside the Unit to the ground o v

plate for the Unit first, then F S
ground these wires,

I—
T

|
|
|
|
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2.6 Specinl Wiring

2.6.3 Using More Than One Servo Drive

Example of Wiring More than One Servo Drive

Power sunply
R T
| !

Ny

e Power
) MCCB Power ON
OFF i 1MC
1MC 1RY
Noise fiter ___c '_: sup
tH R Servopack Servamotor
{} ¥
T poomodemenmemsEsoon P I M
'
iMC !
L N
! 1
' t
' ! 12~ 24V
Vo4
¥ 1
v
! H
[
v
: ]
|
T a Sarvopack Servomotor
L
HEH T
\
N 1
$ospaman e F--|p l M
b t
H
[ hieieninhdehtbinl i ]
L]
H 1
4 .
.
' ' CHN1
o 34 ALM
Lo 35 Y.
I ALM-5G Tt
1 : (2
' '
o
: '
oy
Pl
3 '
[ Servopack
i Servomotor
Ll
— g
ol "
bosbmmmoomemeene F-=tp 1
H
O S
CN1
-34 ALM

1) Connect the alarm output (ALM) terminals for the three Servopacks in series to enable
alarm detection relay 1RY fo 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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88

2.6.4 Using Regenerative Units

2} When some of the Servopack’s regenerative capacity is not sufficient, connect terminals
P and N for regenerative units in parallel. Since the Servopack power supply is a capaci-

tor input type, connecting P and N terminals in parallel produces high power capacity
over all, enhancing regenerative performance.

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

ON simultaneousty. Do not turn any Servopack power ON when connection P and N ter-
minals in paraliel,

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

filter that has enough capacity for the tota! power capacity (load conditions) of those ser-
vos. For details, refer to page 82,

Noise fiiter

A\

2.6.4 Using Regenerative Units

1) “What is a Regenerative Unit?”

Aregenerative unitis designed to safely consume electric energy that is generated when
the servomotor is rotated by the load.

Servopack  Elsctric anergy

Faorce

Energy
consumption Regenerative unit

L=




2.6 Special Wiring

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:

a) When the motor is used to controf a vertical axis.
b) When the motor starts and stops frequently.
¢) When load inertia exceeds the aliowable 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.

Spaed reference

AVAVANS

\
Servomotor
Spead

n d) When motor rotates at a speed higher
Moves than 3000 r/min.
vartically v Speed reference
T Operating -
spead
Rated speed~
[::] 3000 ¢/min

Time

c) When joad inertia is too high.

Load
——— inertia
Servomotor

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

Load ineriia > Allowable Joad inertia for servomotor

Using sofiware “regenerative capacity check program’” enabies 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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2.6.4 Using Regenerative Unils cont.

4} Connecting a Regenerative Unit (JUSP-RG08 type)

The standard connection diagram for a regenerative unit (JUSP-RGO08) is shown below.

Single-phase
200-230 VAC or
100-115 VAC

Servopack

+12 024V

oV

MG

Servomotor

Regenerative unit
(JUSP-RGOS)

a} A regenerative unit has the following fault detection functions:

» Detecting disconnection in a regenerative resistor
» Detecting faults in a regenerative transistor
» Detecting overvoltage

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

c) Formasequence so that the Servopack power is turned OFF when the alarm relay is

actuated.
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2.6 Special Wiring

5) Connecting a Regenerative Unit (JUSP-RGOSC type)

Servopack
Servomotor
Single-phase MG -
200-230 VAC or e i) ~~f
100-115 VAC . j M
th —

5Ry (PHC) CNa [‘}:::::':“::rrr:?—..@
212 10 24V g VT g ~
ﬁ I eyt += Alam

Exterpal resistor
=T

-t ey
P !

i
i
1

OFF On Mo | PINY N
R . Fla o S TP L7 SOV Y4 Shorting jumper (Remove when
IMC SRy | et : vs external resistor is used.)
G 0 O P f e Alam ®
o2 ! i

Regenerative unit
(JUSP-RGOSC}

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

« Detecting disconnection in a regenerative resistor
s Detecting faults in a regenerative transistor
» Detecting overvoliage

b) When one of these fauit 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 voitage.

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> <Becondary side>
1) 400 or 440 VAC — 200 VAC
2) 400 or 440 VAC — 100 VAC
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APPLICATIONS OF Z-L SERIES PRODUCTS
2.6.5 Using SGDL Servopack with High Veltage Line cont.

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

Supply 5 Power Supply Capacity Per
Voltage ervopack Type SGDE Servopack {(kVA)
{see note}
SGDL-A3AS 0.25
SGDL-A5A8 0.3
SGDL-01AS 0.5
200V SGDL-02A8 0.75
SGDL-04AS 1.2
SGDL-08AS 22
SGDL-A3BS 0.2
SGDL-A5BS 0.3
00V | SGDL-01BS ¢.5
SGDL-02BS 0.75
SGDL-03BS 1.4

Note At rated load.

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

Power transformer Servopack
Three-phase °
H000rAOVAC e 200 or 100 VAG
u A i s * -
1MC ;EgL LWO 8
o
v A = . . a
tMC
W /é_~_, —ny
Magnetic contactor for
power ON/OFF
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2.6 Special Wiring

2.6.6 Connector Terminal Layouts
This section describes connector terminal layouts for Servopacks and Servomotors.

1} Servopack Connectors

CN1 Terminal Layout

2 Torque refer- P3G output sig-
! T-REF ence input 19 |sG nal OV
Torque refer- PG output
2 8@ ence input OV Spaed refe a0 PAO phase A =G outoul
= paed refar- sutpyl
sooed v 8 REF 1 once mput . 2V ) *PAO | pnase A
peed refer- output
4 86 ence nput OV 22 £BO phase B PG outpul
_ utpu
5 Not used ” 23 | «ppo phase B
- oulput
5 Net used PR 24 PCO phase G ——
rake inter outpu
7 BK signal output 25 *PCC phase C
8 — Not used 26 Mot used
o
s | Toon | oo S9! 27 ~—  |Notused
BKN-CMP/
t0 | SG-COM | TGON com- 28 — Mot used
mon 0V Forward exter-
1t P-CL nal torque limit 29 - Not used
ON input
Heverse exter-
12 N-CL nal torque limit 30 | ALO1
ON input Alarm code Alarm code
” +24v | External power output (open - ALGe | outeut {open
IN supply input collector out- collactor out-
put) put)
14 S-ON Servo ON input 32 | ALOS
Alarm coda
15 | P-CON | P control input 33 SG-AL | ottput com-
Fenvard rotas Sarvo alam mon 0V
18 [ P-OT | yin prohibited - 3| AM A ouput o
% evarse rota- R |rvo alamm
- i N-OT tion prohibited 3 | ALM-SG output
18 | ALMRST gﬁ’m raset in- 3 | FG | Frame ground

s Servopack Side Connector type: 10236-562A2JL (manutactured by 3M)
s Cable Side Connactor type: 10136-3000VE (manufactured by 3M)
Connectar case type: 10336-52A0-008 (manufactured by 3M)

CN2 Terminal Layout

L paov 1 - Not usad
PG power sup- PG power sup-
2 PGOYV oly 0V piy OV 12 - Not used
3 PGOV 13 - Not used
4 PGSY 14 § PC E& isrguél
PG powersup- | ¢ PGSY PG power sup- 15 po PG input
ply +5 V ply +5V - phase C
6 | PGSV 18 | PA ;’Sa?epxl
. PG input
7 — Mot used . 17 PA shass A
2 w | Not used 15 ] P | oofy
— . PG input
9 Not used 19 PB phase B
10 - Not used 20 FG Frame ground

e Servopack Side Connector type: 10220-62A2JL (manufactured by 3M)
¢ Cable Side Connector type: 10120-3000VE {manufactured by 3M)
Connector case type: 10320-52A0-008 {manufactured by 3M)
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2.6.6 Connector Terminal Layouts cont,

2} Connectors for Incremental Encoder

1} Channel A output Biue

2| Channel A output Blue/Black

3| Channel B output Yeliow

4| Channel B cutput Yellow/Black
5| Channel C output Green

6.| Channet C output Green/Black
7| OV {power supply) Gray

81 +5 V {power supply) Red

9| Frame ground {FG) Orange

Cap: 1721611

ltems to be Prepared by Customer

Socket: 170361-1 (chain type) or
170365-1 (loose type)

L2

lBC?B oo

.
3

[ e—;i]

2CN

ek

Mg < 7T 2D
Ie]
Z
™

(0]

CNg
toiue e ot6
soWhielblee _1EPL 154,
3 fomiert P22
504 Gre_er; L lo1d
gg‘ Red gt -0,15
70l Black [ Lot

[ o5
0.3 mm? :' E a2
g | E—gso
A " et

items to be Prepared by Customer
Case:

10320-52A0-008

(manufactured by 3M)

Conneclor:

10120-3C00VE

{manufactured by 3M)

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

1| Phase U Red
2 | PhaseV White
3 | Phase W Blue
4 | Frame ground (FG) Green

i
t s

94

[

[E] =
=

1= I | R

Cap: 1721591
Socket: 1703621 or
170366-1

EH oo

el
=

1()|

Got T

1C0] n
= & (G
CO-11G)] v
-] w E
=GR EIGIN ]

M4 crimp tarminal

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



2.6 Special Wiring

4) Connectors and Terminals for Motor with Brake

1 | Phase U Red O
2 | PhaseV White °
[
3 | Phase W Blue D g
4 | Frame ground (FG) Green
5 | Brake terminal Black ST
6 | Brake terminal Black R
T
P
HEE N
2] 5] Bl -0 - v | o
= |
_._..__._ W
Cap:  172160-1 &-C0r - g |1
Socket: 170362-1 or

$170368-1 M4 crimp tarminal

ftems to be Prepared by Customer
Aaund crirmp terminal R1.25-4TOR (manufactured
by AMP.)

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

e 100 VAC input: 80 VDC (LPDE-1HO1)
= 200 VAC inpyt: 90 VDG (LPSE-2HO1}
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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 BasicOperations ......covvvevnieivacaiie. 98

3.1.1 Connecting the Digital Operator ........ ... ... c.oovie 98
3.1.2 Resetting Servo Alarms ... 99
3.1.3 Basic Functions and Mode Selection ............. ... ... 100
3.1.4 Operation in Status Display Mode ... 101
3.1.5 Operation in User Constant Setting Mode .. .............. 102
3.1.6  Operation in Monitor Mode .. ... 107

3.2 Using the Functions ........ooovvvverren... 110

3.2.1 Operation in Alarm Trace-back Mode . ............0v 0 110
322 Operation Using the Digital Operator ................... 112
323 AUIORIMRE « o o aitt e e 115
324 Clearing Alarm Trace-back Data ....................... 121
3,25 Checking Motor Type . ..oovv v e 122
3.2.6 Checking Software Version ........ ... . ... .o 123
3.2.7 Speed Reference Offset Automatic Adjustment . .......... 123
3.2.8 Speed Reference Offset Manual Adjustment Mode ........ 126
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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 ... ... o i i 28
312 Resetting Servo Alarms ... oo 29
3.1.3  Basic Functions and Mode Selection ............................... 100
3.1.4  Operation in Status Display Mode ..., 101
3.1.5  Operation in User Constant SettingMode ........................... 102
3.1.6  Qperationin MonitorMode ... ... ... 107

3.1.1 Connecting the Digital Operator

The Digital Operator is available as two types: JUSP-OP02A-1 (Hand-held Type) and JUSP-
OPQO3A (Mount Type).
Each type is connected to the Servopack as shown below.

JUSP-OP02A-1 {Hand-held Type) JUSP-CP03A (Mount Type)
™~ ™
@ SERVOPACK

Ir, \\

UP MODE/SET

CEEER

DIGITAL
SERVOPACK OPEFﬁTDH
JUSP.OPQZA

ALARK pSPL
{__meser } SET

@ln)es)
<KIME]

QPO3A J

Attach directly to
the Servopack

¥ raSKAWA e N ] 8%
L N N g
Conrnect using the 1 m ﬁ 2

\ cabie supplied. é T

Ch1
$GOL-01A3 | [
200V ™

Servopack

« The Digital Operator connector can be connected or disconnected while the Servopack
power is ON.
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31

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 Using Servo Alarm Output and Alarm Code

Qutput for detalls.)

Type: JUSP-OPG2A-1

ALARM

Pres

Alarm Reset

Type: JUSP-OPO3A

Pross
HP DOWN

simultaneously

Alarm Resst

NOTE Afteran alarm occurs, remove the cause of the alarm before resetting it. Refer to 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

Digitai 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-CP024A-1 JUSP-OP(3A
Press the Press the
MODESET
DAL
SET

key to switch the mode. key to switch the mode.

==

/Status Display ‘\

Mode ~» Sub-section 3.1.4

GERED

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

~

/s Setting Mode — Sub-section 3.1 .5\

\ Sets the user constants to select and _/ Special Modes

o]

set alf Servepack functions.

These modes are selected by setting

[l el
a value for user constant Cr~-00

ﬁnonitor Mode — Sub-section 3.1 Eﬁ

{a-00
[ Moad
HHE@ Setting ode

Displays the speed referencas 1o the Servopack,
we aclual spead, and internal status. j ao-0o Operation mode from digital

.{} operator — Sub-section 3.2.2
Alarm Trace-back \ OF2 | Clear alarm trace-back
Mode — Sub-section 3.2.1 data -» Sub-section 3.2.4

o 00-04 | Motor-type check mode —
@Hﬁ E Sub-section 3.2.5

Displays a log of provious alarms, /

Auto-tuning mode -
c-05 Sub-section 3.2.3

Software-version check
00-08 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.

+ Selecting Status Display Mode

NOD
Press or éssr to select the status

display mode.
-0 Q- Risi9)

kB,

" The status display mode is selected when the
fﬂtatus Display power supply is turned ON.
ode

Keys to the status display are shown below.

f
Bit Data Code

- A, - \
% Speed Ceincidence
/-'\ o L":l
-
3 see naxt page
| TGON or Torque Limt Detected |
[ Speed Reference taput_|

[ Torque Reference input |

see helow

Code Status

Base block
'J Servo OFF (moter power OFF)

J Run
ALY Servo ON (motor power ON)

Forward Rotation Prohibited (P-OT)
P :—J CN1-16 (P-OT) OFF. See Cn-01 Bit 2 (page 36).

Reverse Rotation Prohibited (N-OT)
FH f'-'J CN1-17 (N-OT) OFF. See Cn-01 Bit 3 (page 36).

Alarm Status
¥ fj Displays the alarm number.

0

Z0

i
Nt
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USING THE DIGITAL OPERATOR

e
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 lit at servo ON.
Speed Coincidence Lit if motor speed reaches speed reference. Otherwise,
not iit.
TGON or Torque Limit Detected | Lit if motor speed exceeds preset value.
(selected by Cn-01 Bit 4) Not lit if motor speed is below preset value.

Preset value: Set in Cn-0B (20 r/min is factory setting)

Litif Servopack internal torque reference exceeds preset
value.

Not lit if Servopack internal torque reference is betow
preset value.

Preset value: Set in Cn-08, -09 (max. torque is standard
setlting)

Cn-18 is preset value during CN1-11 (E-CL ) input.
Cn-19 is preset value during CN1-12 (N-CL ) input.

Not lit duting torgue control.

Speed Reference input Lit if input speed reference exceeds preset value.
Not lit if input speed reference is below preset value.
Specified value: Set in Cn-08 (20 r/min is factory setting)

Torque Reference Input Lit if input torque reference exceeds preset value.

Not lit if input torque reference is below preset value.
Preset value: Set in Cn-0B {10% rated torque is standard
setting)

3.1.5 Operation in User Constant Setting Mode

1) Two types of user constant are used

a) Constant Settings (Cn-03 to Cn-23)
b) Memory Switches {Cn-01, Cn-02)

The setting method is different for each type.

The Servopack offers a large number of functions, which are selected and adjusted by
the user constant settings.

The constant settings (Cn-03 to Cn-23) allow setting of a constant within a fixed range.
The memory switches {Cn-01, Cn-02) allow the required functions to be selected.
Refer to Appendix C List of User Constant Settings.
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3.1 Basic Operations

R = prems L

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 10 40,

For JUSP-OP0O2A-1

1) Press | —wr ] 1o select the user constant 5 NG BREE
getting mode. Setting \«
GoD0 Vode® CLLbY

JUSP-OP02A-1 - Clnl-10l3 </

2) Select the user constant number to set.

Press the and ] keys to select the EEEE@Q_ ‘“Hg

i

digit The selected
. D) digit biinks.
Press the and keys to change the —T@l@

value.

3) Press to display the current data for ﬁﬁ?;b%?nﬁam Data
the user constant selected at step 2. gﬂ O

4) Set the required data.

s A
Press the | < and > ] keys to select the ClciopD) <= Gudeld)
digit. The selected
B digit biinks.
Press the and keys to change the @E}@[ﬂ
value.

LS
5) Press to store the data. ,—. The stored
(= eIl d X
—=1<= dala blinks.

{ o] )
8) Press once more to display the user gixb%?“ﬁam % Data

constant number again. (B[ <7

7) Repeat steps 2 to 6 as often as required.
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USING THE DIGITAL OPERATOR

3.1.5 Operation in User Constant Setting Mode cont.

For JUSP-OPQ3A

' E‘QJ_J MODE/SET =
oo 1) Press || to select the user constant MopgseT L~ ~RE ~
setting mode. @\ GED vioge® CL1EB

\r_'.a/

JUSP-OP0O3A

DOWN
2) Press the | £ . and . keys to select the
user constant number to set,

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

J
the user constant selected at step 2. EH . @

DOWN

4) Pressthe - and . keys tochange the son E i op
data to the required value. ($) TNEEE

Value changes rapidly
when key held down

DATA 5\ 1 /
5) Press || to store the data. i '—{ The stored data blinks.
- /’ 1 AY
DATA User Constant GATA
6) Press || once more to display the user Numberaa () D

constant number again. Clni-la) o

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

o 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-OP0O2A-1

1) Press —32-] to select the user constant

E A

setting mode.
GAED seta ELTED
JUSP-OP02A-1 ‘\[ I}~ ":"L':B‘/

2) Select the user constant number to sel.

Prass the (<] and [ ] keys to select the Lok % (B0

The selected

dig. | D digit blinks.
Press the @ and keys to change the T@l@
value.

@ . Bit
3) Press [ to display the current data for User Constant @ Momory ‘F\(l)ugﬂel?er
the memory switch selected at step 2. humber

Clel-1o0) o= ke

f

4) Press the and keys 1o select the

ECAB6428

bit number to set. e Y EIRIS
T~FDBS7 su '

Bit Number to Set

Press either key.
-t F

or

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

8) Repeat steps 4 and 5 as often as reguired.

[oara \ /
7) Press to store the data. e T stored data
| blinks.
Sl NN

Turning Bits ON and OFF

ECAB86420
Memory switches use bits, not numbers, to select [ ‘ iy il s ,'W:J
fulnchons.. . FDBO 7531
Sixteen bits are available (1 to 9 and A to E}. Select .
the required functions by turning the appropriate bit 328:5':

ON (function ON) or OFF (function OFF).
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USING THE DIGITAL OPERATOR

o
3.1.5 Operation in User Constant Setting Mode cont.

. User Constant Memory
8} Press once more to display the user Number Switch Data

constant number again. H’l oy g!!m

» Refer to Appendix C List of User Constant Settings.

i For JUSP-OP03A

E; : ‘ p S GREEE
o) D] A

S Y SET

JUSPOPTa 1) Press D to select the user constant Vo

setting mode. ﬁiﬂ@ E,{ifﬁ;;‘g
Hlma«/

DOW'\J

2) Press the @ and keys to select the

user constant number 1o set.

MODE/SET Bit

. M Numbs
3) Press [ _] to display the current data User Contans sﬁﬁrl%ana oSer

for the memory switch selected at step 2. l: ;—f‘]
L. |7 L

DOWN

4) Pressthe . and [j keys to select the
bit number to set. Bit -~ ‘é 0 v/ Dows
Number E 1D ' @ @

\FDBQTSLJ

Bit Number to Set

FF %SET :_!T

MORE/SET
5) Press D o set the memory switch
data ON or OFF for the bit number.

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

DATA

7) Press D to store the data. QEEE' The Storec; data
AT

DATA
8) Press a once more to display the user

constant number again. Hln Q giﬂ!

» Refer to Appendix C List of User Constant Selfings

DATA
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3.1 Basic Operations

3.1.6 Operation in Monitor Mode

1) The monitormode allows the reference values inputinio the Servopack, /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 dispiay 1500, the contents of monitor number Un-00.

For JUSP-QP02A-1

1} Press | —5— | to select the monitor mode
) : /’@I@ '\
Gl-HAls) ;‘ﬁggg‘” Eln-I20)
JUSP-OPOZA NIRRT

2) Press the and keys to select the

monitor number to display.

DATA - .
; - Monitor DATA.
3) Press to display the data for the mon mbar Data

itor number selected at step 2. LA-ah) o™ BHERD)

4) Press once more to display the moni- Manitor

Nurnber Data

tor number again. " “
’ Grl-I6B “° ELEED
For JUSP-OPO3A

MODE/SET

1) Press | ] to select the monitor mode. it o N
CLIABS pode . Chi-is)

NG~

DOWN

yp
2) Press the and keys to select the

monitor numbey to display.

DATA .
3) Press D to display the data for the meni- ,‘lﬁj;‘jf,"g, [ij Data

tor number selected at step 2. ! TTn @n

DATA Monitor D
4) Press |__| once more to display the moni- Number o

tor number again. L[ 510 <5~ GlL=inles
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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
Un-00 Actual motor speed
Units: r/min. lnternal Status
{a-3 | | InPutspeed reference Bit Display
Units: #/min. @?3 @9:0 @(ITD @@ @(P
fro ™ Internal torque reference Units: % - ke
wnTY {with respect to rated torque) [L E L E E
Un~03 | Number of pulses from motor ®T gé— t éﬂ )
Gy U-phase edge @é © @b
Units: pulses *
UmeY Electricat angle - —fen <56 bolow
Units: deg
Lm=05 Internal status bit display
Bit # Description Related IfO Signal, User Constant
1 | Servo alarm CN1-34(ALM)
2 | Dynamic brake ON
3 | Reverse rotation mode Cn-02 Bit 0, CN2-7(DIR)
4 | During motor rotation or torque limit CN1-9 (TG-ON), status display mode
5 | Notused
6 | Mode switch ON
7 | During forward Or contact input CN1-11 {P-CL}
current lmit speed control
8 | During reverse CN1-12 (N-CL)
current limit
9 | Motor power ON
10 | A-phase CN2-16(PA), CN2-17{*PA)
11 | B-phase CN2-18(PB), CN2-19(%PB)
12 | C-phase CN2-14(PC), CN2-15(%PC)
13 1 U-phase
14 | V-phase
i56 | W-phase
16 | Servo ON CN1-14 (S-ON), Cn-01 Bit 0
17 | P operation, zero clamp, or rotation direction | CN1-15 (P-CON) , Cn-01 Bit A, B,
input Cn-02 Bit 2
18 [ Forward overtravel CN1-16 (P-OT), Cn-01 Bit 2
19 | Reverse overtravel CN1-17 (N-OT}, Cn-01 Bit 3
20 | SEN signal input CN1-5 (SEN)
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3.1 Basic Qperations

Un-06 1 | input reference pulse CN1-1 (PLUS), CN1-2{xPULS)
2 | Input pulse sign CN1-3(8I1GN), CN1-4 (*SIGN)
3 | Error counter clear input CN1-56 (CLR), CN1-8(*CLR)
4 §Notused
fo
20
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USING THE DIGITAL OPERATOR

3.2.1 Operation in Alarm Trace-back Mode

110

3.2

Using the Functions

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

3.21  Operationin Alarm Trace-back Mode ......oovveeen i 110
3.2.2  Operation Using the Digital Operator ................ .. .. ... .. ... 112
323 AUOINING oo 115
3.2.4  Clearing Alarm Trace-back Data ................. . .. ... . ... . ... .. 121
325 CheckingMotor Type ... 122
3.2.6  Checking Software Version . ...........oovuuuieee o 123
3.2.7  Speed Reference Offset Automatic Adjustment . .................. ... 123
3.2.8  Speed Reference Offset Manuai AdjustmentMode ............. ... .. 126

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.

e T
i Porp_i|
! R

Alarm Sequence Number Alarm Code Refer to Section 5.2

The higher the nurmber, 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.



3.2 Using the Functions

2) Using the Alarm Trace-back Mode

Follow the procedure below to determine which alarms occurred praviously.

For JUSP-OPO02A-1

OsPL

1) Press | &
back mode.

to select the alarm irace-

JUSP-OPG2A-1

2} Press the and E/] keys to scroll the
alarm seguence 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-OPG3A

MODE/SET
1) Press to select the alarm trace-
hack mode.

wo
JUSP-OP03A

up COWN
2) Press the @ and @ keys to scroll the
alarm seguence 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 Refer to Section 5.2 for troubleshocting.

) oEBN

\-G-FEB-
Alarm Trace-back Mode
oger (31151 1)

e
(CFED
vower EETEE

SeT ARREY ~
SENE3 TARTY

N\ GEEB~

Alarm Trace-back Mede

oxer GEELTD

e i
R | @
Newer uﬁ
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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 controller,

Power No nezed to connect to host
controller or external

circuits.

Moter can be run just frem
the Digital Operator.

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

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

1} Operation Using the Digital Operator

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

For JUSP-OP02A-1

1) Press to select the user constant @g@g}@
setting mode. ﬁ \
winl-[0K] GRED)

—
JUSP-OP02A-1 . HHE <

Setting Mode
2) Select the user constant number Cn-00. -
{(User constant Cn-00 is selected when the HH Se'é;t Cn-00.
power is turned ON.) Emaés:m
The selected digit
7 blinks.
Prass the and @ keys to select the T@l@

digit.
Press the and keys to change the value.

3) Press Eﬁfé‘w 10 display the current data for
User Constant Number Data

the user constant Cn-00. H A H
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3.2 Using the Funchions

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

5) Press | % ] to setthe Digital Operatorin

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

6) Press to set the servo ON stalus

(motor power turned ON).
Select Servo ON/Servo OFF

7) Press the and keys to operate the
mactor.

Motor Forward/Reverse Rotation

8) Press to revert to . This

sets the servo OFF status (motor power
turned CFF).

(Alternatively, press 10 setthe servo

OFF status.)

9) Press a 1o return to the setting mode
display. This disables operation under Dig-
jtal Operator control.

For JUSP-OPO3A

MODE/SET

) 1) Press D to select the user constant
JUSP-OPO3A setting mode.

DOWN
2) Press the D 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,

"" Set to 00-00.
Pressthe [i'ﬂ[] l

keys 10 change the
value.

60D,
(L LEE
U

Display for operation mode from
Digital Operator

Press Sarvo ON il!@
- motor ON u
-]
sVEN
Sarvo OFF a.!m
to change. « base block

Motos runs
forward while Motor
this key is Forward
ressed. .
P Rotation
Motor runs
V'] sackward while Motor
this key is B
Sverse
orassed. .
Rotation

(T8 2,
Glol- 1o
vy

GO o,
Clnl-1ol0

Setting Mode Display

5B TkD
NGEEEE

Setting Mode

@ﬂ Select Cn-00.
P

AR
DOWN
CRLEE

User Constant Number ﬁ ata
l"‘s |“i 1)
L[ 7o Elel-15l2)




USING THE DIGITAL OQPERATOR

3.2.2 Operation Using the Digital Operator cont.
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DOWN

4) Press the . and m keystochange 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. Qperation is now pos-
sible under Digital Operator cantrol,

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

Select Servo ON/Servo OFF

DOWN

7 F’ressthe . and D keystooperatethe
motor.

Motor Forward/Reverse Rotation

MODE/SET

8) Press [:] to revert to a-E) . This

sets the servo OFF status (motor power
turned OFF).

DATA
(Alternatively, press D to set the servo
QFF status.) :

DATA

9) Press D to return to the setting mode

display. This disables operation under Dig-
ital Operator control.

1] 1500) set to 00-00.
DN J 1,2
ez
Value changes

rapidy when key
held down.

D, D

Display for operat‘son rmode from
Digital Operator

Press
Serve ON !
DATA - motor ON EIEEB
Servo OFF ]
to change. - base black EIE@

ue  Motor runs

forward while Motor
this key is Forward
prassed. Rotation

DOWN Moator runs

backward while Motor
this key is Reverse
pressed.

Rotation

ﬂ
ﬂ
ll
ﬂ

Q
o1
3|12
St

(THED "5
(€lol-12ld)
Ly il

iSl-Js)

C2i

>

]
(Cln[-1310)

Setling Mode Display



3.2 Using the Funcfions

3.2.3 Autotuning

ﬂ:;,:: 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 o 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 constanis.

Load inertia o
P ﬁ Autotuning is simitar to
Servomotor % Frigtion auto-tocus for a camera.

Servopack

1) User Constants Automnatically Settable with Autotuning

Cn-04 Speed loop gain

Cn-05 Speed loop integration time constant

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.

Machine ngldlty : Motor ﬁ

The machine rigidity is one of the machine charac-
teristics related to servo control. Set the servo 1o

high response for a machine, such as a machine Figh igiaity

tool, with high rigidity, and to jow response fora ma- I——i““““"’ ﬂ

chine, such as a robot, with low rigidity. £ .
Low rigidity
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USING THE DIGITAL OPERATOR

3.2.3 Awtotuning cont.
2} Using Autotuning

Foliow the procedure below to run autotuning.

For JUSP-OP02A-1

1) Press to select the user constant

setting maode.

JUSP-0OP02A-1

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

Press the and keys to select the

digit.

Press the and keys {6 change the
value.

3} Press to display the current data for
the user constant Cn-00.

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

116

TR
A\ CITED
NGRS

Setting Mode
Elnl-]208) setect oreoo.
b1l @ abs
The selected

T@lg digit blinks.

User Constant Number Data
Clnl-1al) ™ GlE-18lS)

101819 setto o0-0s.

Press the B
keys to change the M]T@l@
value. B

(>,
L[k )

Maching Rigidity
Display

e i High Rigidity
L] jRAiLE

ﬂ! Medium Rigidity
i~ 1THM

(R 2,
CL el

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.

lotor 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 Serve ON/Serve OFF is setected
by a signal from an external contact, turn
this signal OFF,

11} Release the and keys to revertto
the @lEl-]C1S) display.

12) Press to return to the setting mode
disptay. This ends the autctuning opera-
tion.

Press sevoone | T TElA
- motor ON L

to change. S-Ebr;ge%i?gck El

Motor runs
fonward while Motor
this key is f) Faorward

pressed. Rotation
Motor runs

'} backward while Motor
this key is Reverse
pressad. Rotation

al Autotuning Complete

- ulln} i
L TERlg) o™ G- i)

Eol-lols 2
NTER,
WNEEE

L %]

Setiing Mode Display

« Refer 1o sub-section 3) on page 119 for the precautions relating to autotuning.

& g,—J MODE/SET
1) Press D to select the user constant

JUSP-OP03A )
setting mode.

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

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

TR~
kb
TR

Setting Mode

ﬂﬂ Se%ct Cn-00,

User Constant Number Data

(Clnl-]al 7o El-[ol)
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USING THE DIGITAL OPERATOR

rapidly when
key held down.

Ll o
3.2.3 Awtetuning cont.
upe DOWN
4) Pressthe (] and | ¥ keystochangethe  [i31-[D)5) Setto 00-08
data to 05. s 7 COER) 7.,
6 @:n
HE Value changes
MODE/SET
5) Press D to display the machine rigid-

ity.

Up DOWN

8) Press the and keys to select the

machine rigidity.

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

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

Select Servo ON/Servo OFF

Ue DOWN
9} Pressthe and keys to operate the

motot.
Motor Forward/Reverse Rotation

10) When autotuning is complete, the END

message is displayed, as shown to the
right.
Servo OFF status is autcmatically se-
tected, If Servo ON/Servo OFF is selected
by a signal from an external contact, turn
this signal OFF.
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@Elﬂ@ﬁa\”%ffr
QBT

Machine Rigidity Display

Inlin
i

High Rigidily

DOWN

up
@) CEEED [ wonoe

1M
AREYE

Low Rigidity

T -, "
CL ) e

Autctuning Mode

Press Servo ON
ﬁ ~ motor ON
Servo OFF

o change. - base block

Motor runs
torward white

this key is

pressed.

Motor runs
backward whilg
ihis key is
pressed,

(LIl
GEEED

Motor
Forward
Rotation

Moator
Reverse
Rotation

EIB Autotuning Complete



3.2 Using the Functions

(¥4 DOWM
11) Release the | 1] and keystorevertto (5] [Elalg) 7O Blal-]2[5)

the DICI-1015] display.
DATA
12) Press || to return to the setting mode —a\ DATA
dispiay. This ends autotuning operation. [j
Cln[-130)
« Refer fothe following sub-section 3) forthe Setting Mode Dispiay
precautions relating to autotuning.

3) Precautions Relating to Autotuning

a) Speed Setting During Autotuning

The motor speed during autotuning is 500 rimin.
DOWN

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

The motor doas not rotate continucusly.

b} Machine Rigidity Selection
Select the machine rigidity as described below. If the actual rigidity is unknown, select
medium rigidity.

ﬂ! High Rigidity
HB Medium Rigidity
Hn Low Rigidity

o If the Machine Resonates

DATA
Atservo ONwhen the (or D ) key is pressed or when the motor is operated by

BOWN ue
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 E] ) key to cancel autotuning.

MODE/SET
{2) Press the {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 autotuning to end E.Q ,Is caused by an inappropriate machine rigid-

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

MODE/SET
(1) Press the | —%—] (or ) key to cancel autotuning.

MODEISET
(2) Pressthe %] (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 QT 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 3 to 1.

e Autotuning is not possible during ovel

(P-OT or N-OT signal OFF). POOR
Load
E 1%) )
A A
P-OT N-OT Motor
OFF ON
» Conduct autotuning when no overtra-

vel has occurred (both P-QT and GOOD

N-OT signal ON}). EL%
A A
R-OT N-OT Motor
ON ON

» Set the P-CON signal OFF during autotuning.

» f using the 5-ON signal to set the servo ON status, display (=] [€]ncl) before turning
ON the S-CN signal.

120



3.2 Using the Functions

3.2.4 Clearing Alarm Trace-back Data

1) This procedure ciears the alarm history, which stores the alarms oceurring in the Servo-
pack. Each alarm in the alarm history is set 10 A9, 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 |3~ to select the user constant @ug@@ ~
setting mode.,
TRRYY kR

Setting Mode

JUSP-OP02A-1 . gﬂl‘

2) Select the user constant number Cn-00.

. - 1N
{User constant Cn-00 is selected when the [C1n] 1310 setect cn-o0.

power is turned ON.) @i@ <+ CEETD
® The selected digit

ﬁEE]]%T@ lginks.

Press the and keys to select the diys..

Pressthe and [\5 keys to change the
value.

[onra ] .
3) Press (%% 1o display the current data for
User Constant Number Data

the user constant Cn-00. HH T =

4) Pressthe and keys to change the H Set to 00-02.
data to O2. Press the )
]’[@l@

keys to change the @a-o
value,

{n)

P

DSPL
5) Press | s 1o clear the alarm trace- ”‘

back data.
Clear the alarm trace-back data.

6} Press %%nn to return to the user constant
User Constant Number Data

data display. Fl--150) 47 ol -10lE)

For JUSP-OPO3A

MODESET
1) Press D to select the user constant  MQUESET Ve @IEE
Clikb

setting mode. @5’@@ Selling Mode

NNEEENE

1231

JUSP-OP03A



USING THE DIGITAL OPERATOR

3.2.5 Checking Motor Type

DOWN

up
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 [:] to display the current data for
the user constant Cn-00.

DOWN

up
4} Pressthe and keys tochangethe
data to 02.

MOBE/SET
5) Press D to clear the alarm trace-
back data.

DATA
8) Press D to return to the user constant
data display.

3.2.5 Checking Motor Type

Set Cn-00 to 00-04 to select the motor-type check m

D
User Censtant Number

H Set to 00-02.

CELT =2
CRl- o= 7y

Data

Clnd-1010 o™ (Elal-Iel

DOWN () L [1.:4
S | (8)
gol-lal) | (@

s
pi-120)

SET

Value changes
rapidly when
key held down,

Clear the atarm trace-back data.

o
User Constant Number ﬁj
(Clnl-[210

ode.

Data

=]
#0™ G- 1ol

This mode is used for maintenance and is not normatlly used by the customer.

Operation Motor Type Display
- N o [ 1 | ooy
Set Cn-00 to 00-04 EloiE
X! [ 1 Motor Capacity
% \ Motor Type 9E: 30W
v 4: SGML 200V b2: 50W
5: 8GML 100V C1:.100W
Motor type displayed gg gggw
04; 400W
% mﬁm 08: 750w
Modification index Modification Index (Modification No.) Display
(Modification Ng.} displaved

=i

E-J I IRl Hexadecimal Display

o200

Dx16 + @x1E + @D x18+ @ = 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
I N 3 I
Set Cn-00 to 00-06 G R ) J
e
MODE/SET Scftware
~DSEL ﬁ B v Version
F: SGDL-0100S
thor spesditorque
contral)
Software version displayed

3.2.7 Speed Reference Offset Automatic Adjustment

1) Why Does Reference Offset Occur?
Using a speed/torque controi (SGDL-CICIS) type, the motor may rotate stowly when

the reference voltage is intended to be 0 V.
This occurs when the host controller or external circuit has a small offset (measured in

mV) in the reference voltage.

[]? Automatic Adjustment of Reference Voltage
The reference offset automatic adjustment mode automatically measures the offset and

adjusts the reference voltage. It adjusts both speed and torque references.

The following diagram illustrates automatic adjustment of an offset in the reference
voltage from the host controlier or external circuit.

Oftset | A Offset
Reference 4 Reference Automatically
Voltage Voltage ~— Adjusted in
Servopack

Reterence]
Speed of

Aefarence
Torgue

Reference
Sneed or Automnatic Adjustment |

Referance
Torque of Offset

2} After compietion of offset automatic adjustment, the amount of offset is stored in the

Servopack.
The amount of offset can be checked in the speed reference offset manual adjustment

mode. Refer to sub-section 3.2.8 for details.
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USING THE DIGITAL OPERATOR

3.2.7 Speed Reference Offset Anutomaiic Adjustment cont.

3) Using the Reference Offset Automatic Adjustment Mode

Follow the procedure below to automatically adjust the reference offset.

For JUSP-OP0O2A-1

1) Follow the procedure below to set the mo-
tor into operaling mode.

JUSP-OP02A-1

{2) Then, turn ON the servo ON (CN1-14,

S-0ON) signal.

2) Press to select the user constant

setting mode.

3) 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.

Pressthe and keys to change the
value,

4) Press @ 1o display the current data for
the user constant Cn-00Q,

5) Press the and keys to change the
data to 01.

6) Press { —s=— | to automatically adjust the
reference offset. The motor rotation stops.

7) Press to return to the setting mode

display. This ends reference offset auto-
matic adjustment.
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{1) Inpuit the (intended) 0 V reference voltage
fram the host coniroller or external circuit.

0V Speed Motor
Host Reterance
Controtiar %r "rorque
eterence \J
Servo ON Slow Rotation
Servopack

. W
BET

EE, (D

etting Mode

NEEE4
g‘m Select Cn-00,

w | Ale

CEEL R =5 CEHY
The selected digit

3 blinks,

@ER6|e

User Constant Number Data
[Cl-]-1815) o™ G-l
Hn Setto 00-01.
5
Press the ST T@i@

keys to change the

value,
S . ] N
Hgt:,tionLjH‘J
D
Motor Stops

G,

E‘ iy :"3
LM Lt

Setting Mode Display




3.2 Using the Functions

For JUSP-OP03A

1) Follow the procedure below to set the mo- 0V Spsed Motor
4] | i . afarence
JUSP-OP03A tor into operating mode. oot er or Torque ‘
- - \..J
. Servo ON Slow Rotation
(1) Input the (intended) 0V reference voltage
from the host controller or external chrcuit. Servapack

(2YThen, turn ON the servo ON (CN1-14, S-ON) signal.

MODE/SET

2) Press | | to select the user constant <57 @l@ﬁ@ ~
Semng mode. mml@ Satting il'!g

DOWN

3) Press the . and . keys to select the Clnl-1018 Select Gn-00.
user constant number Cn-00. -
(User constant Cn-00 is selected when the /
power is turned ON.)

DOWN.

DATA
4) Press C} to display the current data f0r e constant Numberﬁfj Data

the user constant Cn-00. E' O™ H

DOWN

5) Pressthe . and . keys to change the Il 12 8 sstto ov-o1.
data to O01. pown Glol-le) up
ol (e
Clol-15i)
Value changes
rapidly when key
held down.
MODE/SET
6) Press D to automatically adjust the W Moﬁjsm

reference offset. The motor rotation stops. Q@Rmat,on

Motor Stops
DATA

7) Press [ to return to the setting mode @H@B f‘_’j

display. This ends reference offset auto-

matic adjustment. HH

Setting Mode Display
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3.2.8 Speed Reference Offset Manual Adjustment Mode

4) The reference offset automatic adjustment mode cannot be used where a position
loop is formed with the host controller and the error pulses are zeroed when servo lock is
stopped.

Inthis case, use the speed reference offset manual adjustment mode. Refer to sub-sec-
tion 2.4.3 for details,

Zero-clamp speed control is available to force the motor to stop during zero speed refer-
ence, Refer to sub-section 2.4.3 for details,

3.2.8 Speed Reference Offset Manual Adjustment Mode

1) Speed reference offset manual adjustment is very convenient in the following situations:

» It a position loop is formed with the host controller and the error pulses are zeroed when
servo lock is stopped.

¢ To deiiberately set the offset to some value.

This mode can also be used to check the data set in the reference offset automatic adjust-
ment mode.

In principie, this mode operates in the same way as the reference offset automatic adjust-
ment mode, except that the amount of offset is directly input during the adjustment.
The offset can be set for speed references only.

Offset Adjustment Range and Setting Units are as follows:

Reference Speed or Reference Torque

i /

Offset Adjustment Range

Sped Reference
input Voltage

Oifset Units

Offset Adjustment Range: -512 to +511 (78 mV)
Offset Units:
Reference Speed  0.038 r/min. (0.076 mV)

For Cr-03 = 500 (factory setting)
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3.2 Using the Functions

2) Foliow the procedure below to manually adjust the reference voltage.

For JUSP-OP0O2A-1

DEPL

1} Press [ —s5— ! 10 select the user constant @H@E@
05T
-0k

™
g

Setting Mode

JUSP-OP02A-1 " gm‘n </

2) Select the user constant number Cn-00. -
(User constant Cn-00 is selected when the Clnl-1010 S‘E)‘i Cn-00.

power is turned ON.)

setting mode.

3

" @ The selected digit

B blinks.
Press the and @ keys to selectthe QHEE%T@J'@
digit.

Press and keys to change the

value.

.
sy 1o di he cur r
3) Press & to display the currentdatafor % ot

the user constant Cn-00. H o R Y H

4) Press the and keys to change the H Set to 00-03.
data to 03.
Press the [\3 @1 @l @

kevys to change the

value.

5) Press () to select the speed refer GFEY 2,
4 133

ence offset manual adjustment mode.

Speed Reference Offset [_ i r‘ﬂ
Manual Adjustment Mode A _I&UIMIY

(The amount of speed reference offset is
disptayed.)

8) Press the E\] and keys to adjust the
amount of offset.

(Adjust the speed references.)

DSPL

7) Press S to return to the user @l

constant data display.
s [
GHETE

8) Press @ to return to the setting mode @gﬂ

display. This ends the reference offset

manuai adjustment. H'm

Setting Mode Display
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USING THE DIGITAL OPERATOR
3.2.8 Speed Reference Offset Manual Adjustment Mode cont.

For JUSP-OP0O3A

C
®0 MODE/SET
@7 e
JUSP-OPG3A 1) Pr?: Eg to select the user constant SET GHQEIQ ~
setling mode. TABTS ATER

NGREEE™
DOWN

2) Press the . and . keys to select the (L |m]~1010) Se';Ct Cn-00.

user constant number Cn-00. TR
{Userconstant Cn-00 is selected when the ng

power is turned ON.}) ANEE®

DATA
3} Press [:] 1o display the current data for UserCons%am Numbe ?fj Data

the user constant Cn-00. ENEER

DOWN

4) Pressthe . and . keystochangethe [DI0]-ID]3) Setto 00-05.

data to 03. - )
g (s

F ' Value changes
rapidly when
key held down.

MODE/SET

5) Press D to select the speed refer- @H MOLERET

ence offset manual adjustment mode.

Speed Re Py g ey o
. YR
(The amount of speed reference offsetis Manual A ‘

displayed.)

DOWN

&) Press the . and . keys to adjust the
amount of offset.

(Adjust the speed references.)

WMODEISET

7yPress [ ] to retum to the user @.5@@ "

constant data display.
GERGE
DATA
8) Press D to return 1o the sefting mode @ﬂgj ﬁj

display. This ends the reference offset
manual adjustment. E‘:H m-ﬂ

L]
Setting Mode Display
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SERVO SELECTION AND
DATA SHEETS

This chapter describes how to select -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 5-L Series Servo .....ccoueneon.. 131

4.1.1  Selecting a SErvomotor .. ... 13%
4.1.2 Selectinga Servopack ... 142
4.1.3 Selecting a Digital Opezator ... 144

42 SGML Servomotor «.vvveverseresascesssss 145
4.2.1 Ratings and Specifications . ... ... e 145
4.2.2 Mechanical Characteristics ... ... v 154
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434 Load INOrta ...t 160
435 Overhanging Loads ... .. ... 162
43,6 Power CONSUMPLON . . ..o iv e 163

4.4 I-L Series Dimensional Drawings ........... 164

4.4.1 Servomotor Dimensional Drawings ... 164
4472 Servopack Dimensional Drawings .. ... .o 178
443 Digital Operator Dimensional Drawings ... ......oovneen 184

4.5 Selecting Peripheral Devices .......c.ovvvr. 182

4.5.1 Selecting Peripheral Devices ... ... 182
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4.1 Selecting u %.-L Series Servo

4.1 Selecting a X-L. Series Servo

o

ftcabi s

This section describes how {0 select the Z-L Serigs Servomotor, Servopack, and Digital
Opetrator.

%

411 Selecting @ ServomaotOr .. e e 131
4.1.2 Seleciinga Servopack ... e 142
4,13 Selecting a Digital Operator .. ... e 144

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 servomotortype, thatis, the seven alphanumeric characters after "SGML-",
described below. The numbers (1) to (8) 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 Model Numbers for Standard Servomotors

SGML type

132

Z-L Series

SGML- 01 AF 12

SGML: SGML Servomotor

1)

8)

5)

6)

Rated output {motor capacity)

A3: 30W (0.04HP)  AB: 50W (0.07HP)
01; 100W (0.13HP) 02! 200W (0.27HP)
03: 300W {0.40HP)  04: 400W (0,53HP)
08: 750W (1.01HP)

Supply voitage
AD 200V B: 100V

Encoder specification

F: 1024 P/R incremental encoder

— e

Design revision order

Shaft specification
2: Straight without key
3: Flat key seat

4: Straight with kay

Options
Blank: Standard {W/G brake)
B: With brake (20VDC)
C: With brake (24VDC)

Flowehart for Servomotor sefection )

Selected motor type

Example SGML -2 BTN AR

T f“lf W‘r -!r MrETTAreTigs .1
Axis 1 SGML-{_ Sl Sl 2l idisi

Axis 2 SGML I rmTrn e

Mmoo Berwd boud bod e Lo Nl




4.1 Selecting a Z-L Series Servo
Lo L SSRSERE ]

2} The actual seiection of the SGML. Servomotor is conducted according to the flowchart in
the nexi page.

Flowchart for Servomotor Selection

( Start Servomotor selection D

k-

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

( @ Fill in Machine Data Table ) o a e Referto 3) Machine Data Table on page 136.

5

& Select capacity using ooe SeeNotel.
Servomotor sizing software.

Enter code as characters 1 and 2.

30W (0.04HP) = A3, 50W (0.07HP) = A5,
100W {0.13HP) = 01, 200W (C.27HP) = 02,
300W (0.40HP) = D3, 400W (0.53HF) = 04,
750W (1.01HP) = 08

Determing motor capagity

Enter rated output
SGML-ER_ __ _
]
2) Determine supply voltage
200 V power supply
100V / 200V 7 » SGML-OA _
100 Y S
V powar supply . sGMLOTB.
J
3} Enter encoder specification
Always enter ¥,
o= SGML-BRM F __
I
4) Enter design revision order
Always enter 1.
o~ SGME-[IO0O0.. ..

To next pagel(A)
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SERVO SELECTION AND DATA SHEETS
L

o LR
4.1 Selecting a Servomotor cont.
From previous page (A)
5) Select shaft specification eao SeeNote?2.
¥

Straight, without key ) . SGMLOCITIC 2.,

Flat key seat -~ SGML-OO000s.

Straight, with key - SGML-T0004

J
6) Selection option specification eee SeeNowegz

l

Underlgravitational No -~ / End Servomotor selection )
oad? k
Yes
. ‘H\ :
With brake (90VDC) - SGML-000C00B
With brake (24VDC N
( ) p SGML-OIEIE0e

A

< 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 L-L Series Servo

Power Supply Shaft Specifications Brake Brake
o7 T 2007 | Suaighi | FiatKey | Suagnt, | S0VPC | 24VPC
W/O Key Seat W/ Key
(0.04HP)
EOW o) o) 3 5 v 5 5
(0.07HP)
(0.18HP)
(0.27HP)
(0.40HP)
(0.53HP)
750W % o) 5 5 5 5 5
(1.01HP)

O: Available % : Not avaitable
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SERVQ SELECTION AND DATA SHEETS

4. 1.1 Selecting a Servomotor cont.

B Modet Numbers for Servomotors with Gears

SGML-01AFJ16

I-L Serigg s
SGML: SGML. Servomotor

1} Rated output (motor capacity)
A3 30W {0.04HP) A5 50W {0.07HP)
01: 100W (D 13HP)  02: 200W (0.27HP)
03: 300W (0.40HP)  04: 400W ((.53HP)
08: 750W (1.01HP}

2 Supply voltage
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
6: Straight with key and tap

7} Options
Blank: Standard (W/Q hrake)
B: With brake (90VDC)
C: With brake (24VDC}

Flowchart for Servomotor selection )

Selected motor type
r':r“!rﬁr -:r-.l-l
Example SGMLIGHZH B 3E
i [ Kot e Wt Bl B Sl k|
Axis 1 SGML-{ Sl Li gt didisiog
Axisz SGM;_ l“1!“"f “Ir ‘1[ “\l 11"1
a o o a o 0 & &
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4.1 Selecting ¢ I-L Series Servo

3) The actual selection of the SGML Servomotor with standard backlash gears is conducted

according to the fiowchart in the next page.
Flowchart for Servomotor Selection

C Start Servomotor selection

l 1) Select motor capagity

|

e o o i necassary, refer lo the data sheets in4.2.1
Ratings and Specifications.

@ Fill in Machine Data Table o o8 Referio3; Machine Data Tabie on page 140.

& Select capacity using oo SeeNotel.
Servomotor sizing software.
Enter code as characters 1 and 2:
30W (0.04HP) = A3, 50W (0.07HP) =
Determine motor capacity 100W {0.13HP) = 01, 200W (0.27HP) = 02
300W {0.40HP) = 03, 400W (D. 53HP) =

750W (1.01HP) = 08

Enter rated output
L SGML-B®_ __ . _
{ ]
. b
2} Determine supply voltage
200 V power supply
100V / 200V 7 - SGML-Z0A .
100V powersupply | S é;ﬂ;&:‘B __________
!
[ 3) Enter encoder specification 1
‘ Always enter F. f JR— ‘
r _
‘ 4) Enter design revision order J
L Always enter J. JUR— J
B I P
—_ ]
v
To next page(A)
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SERVQO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont,

From previous page (A}

|
!

5) Seiect shaft end specification eee SeeNotez
for standard backlash gears

\

Straight - SGML-E2T2
Straight, with key and tap - SGML-W§DEH4
P O 0a_
¥
B) Selection option specification eee SgelNote2,
H
e cgravgamnm o o / End Servomotor selection >
oad? k
l Yes
. N 5
With brake (90VDC) - SGML-COCH 0B
With brake (24VDC O .
{ ) D SGML-0IDDODEC

Y

< 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.

138



4.1  Selecting a E-L Series Servo

Power Supply Shaft Specifications Brake Brake
Toov T 200V | Staignt | Flaikey | Swaignt, | J0VDC | 24VDC
W/QO Key Seat W/ Key
(0.04HP)
(0.07HP)
(0.13HP)
200W O o) 5 5 S 5 5
(0.27HP)
(0.40HP)
400W x 5 5 35 S S 5
(0.53HP)
750W v 3 3 5 5 5 5
(1.01HP)

O Available  X: Not available
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SERVO SELECTION AND DATA SHEETS

4.1.1 Selecting a Servomotor cont.

4) 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 —Kkg {ib) "
Coefficient of friction u —_— +— Table W
Overall efficiency Ul e Motor :Xr e ]
Gear ratio R (= Nm/N — Ball screw
Gear+coupling GD4g —kg-cm? {Ib-in®,) Gearscoupling
. _ GD3y
Ball screw pitch P ——mm {in.)
Ball screw diameter D ——mm {in.)
Balt screw length L —mm (in.)
2) Ball Screw Verticai Axis
Load mass W, —kg (Ib}
Counterweight Wo —Kg (ib)
Coefficient of friction 1 —_ Motor we
QOverall sfficiency ! — Gear+coupling t
Gear ratic R (= Nm/NI) — GD3%g
Gear+coupling GD?g —kg-cm? (Ib-in2.)
Ball screw pitch P it (i1} wi
Ball screw diameter D ~—rarm {in.) |
Bail screw length L —mm (in.) Ball screw
3) Timing Belt
tLoad mass W —kg (Ib) g’;ygy . %EZWZJ
Thrust F —¥kg {Ib) 5 1 ( ) ()
Coefficient of friction il — !
Overall efficiency 7 R— Gearscoupling  1TTing belt
Gear ratio R (= Nm/NI) — GD?%g
Gear+coupling GD2gy —kg-cm? {Ib-in2.)
Pulley GD3d —kg-cm? (Ib-in2.) Motor
Puliey diameter D = {in.)
4) Rack and Pinion
Load mass w —kg (ib) w
Thrust F —kg (Ib} - fack
Coefficient of friction u —_—
Overali efficiency 7 s Pinion
Gear ratio R (= Nm/NI} —_— Ge%mcoup(ing
Gear+coupling GD?y ~kgg-cm? (Ib-in2 ) GD%
Pinion diameter D ~—mm (in.)
Pinion thickness t —rm (in.}
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4.1  Selecting a -L Series Servo

5) Roll Feeder

Prass force

{.oad GD? GD2¢ —-kg-em? (Ib-in?.)

Tension F —kg (Ib)

Press force P —kg {ib) Roller
Rolier diameter D —pirn (i) 3 /
Coefficient of friction U —_

Qverall efficiency 1 —_ m ’A ' (G0t ¢
Gear ratio B (= Nm/Nl) —_ g%%gcoupling o
Gear+couping Gheg ——kg-cm? (tb-in?.)

6) Rotor

Load GD? GDA¢ —kg-cm? ({b-in.)

Load torque T¢ —kg-cm? (b-in?.) T
Cverall efficigncy n o z

Gear ratio B (= Nm/NI) —_ Gearscoupling aote
Gear+coupling GD2%g ——kg-cm? (Ib-in?.) abig

7) Others

Load GD? GD?¢ —kg-cm? (Ibin?.)

Load torque Te wm—kg-om? (1.}

Motor speed Nm —r/min

DUTY td —8

Positioning time ts —3

Accel/decel time ta —5

® Duty cycle

DUTY td —

Positioning distance Ls —mim (in.) ViR : !

Moving member speed Ve —-rn/min iLs N
Positioning time ts —5 ‘_ta__;l re L-‘i—_ﬂ
Accel/decel time ta —5 ) 1d - J

Enter either VI or ts. If both are entered, specify pricrity.

e Qperating environment Operating temperature
Olhers
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SERVO SELECTION AND DATA SHEETS

4.1.2 Selecting a Servopack

142

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.

L

]

2)

SGDL: SGDL Sarvopack

SGDL-01AS

Series

Rated output
A3: 30W {0.04HP) A5: BOW (0.07THP)
1: 100W (0.13HP} 02: 200W {0.27HF)
03: 300W (0.40HP) 04: 400W (0.53HP)
08: 750W (1.01HP)

Supply voltage
A 200V B: 100V

Model
S: For speedftorque contro!

r—-—~—-< Flowchart for Servopack selection )

Selected Servopack type

Example

sGDL -i0E (22 (RIS

Axis 1

SGDL - rTrTieT

Axig 2

SGDhL Jfirm e

9 & o




4.1 Selecting a Z-L Series Servo

2) The actual selection ofthe SGDL Servopack is conducted according to the following flow-
chart.

Flowchart for Servopack Selection

C Start Servopack selection )

¥

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:

30W (0.04HP) = A3, 50W (0.07HP) = AS,
100W (0.13HP) = 01, 200W (0.27HP) = 02,
300W (0.40MHP) = 03, 400W (0.53HP) = 04,
T50W (1.01HP) = 80

to the motor capacity.

Enter rated output
s SGOL-BE_S
i
2) Determine supply voltage
00V I200V 7 200 V power supply SGDL-[OCIAS
100 V power supply SGOL-CIIBS

f

< End Servopack selection >
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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 simuitaneously. However, it is convenient to prepare hoth
types and use whichever suits the circumstances,
Each type differs in shape but the operating functions are identical.

1G]
SEAVOPACK
QPG2A

ALARIL 05PL

C3)

YP MODESET

® U

OV DATA

® 0

JUSP-OPQ3A (Mount Type) JUSP-OPQ2A-1 {(Hand-held Type)
« Use attached to the top of the e« Use heidin the hand while connecied
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 Yos
operation?

2) s compactness a priority?

No Select Mount
[ Type
3) is the Servopack front
face not easily accessible

for operation? } Yes

Type JUSP-OPG3A

Type JUSP-CPO2ZA-1

Select Hand-heid
Type

4) Hand-held operation
required?

A N

¥

( End Digital Cperator selection >
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4.2 SGML Servomnotor

4.2 SGM

L. Servomotor

% This section presents tables of ra

to these tables when selecting a Servomotor.

tings and specifications for SGML Servomotor. Refer

421 Ratings and Specifications . ... ..oi i 145
422 Mechanical CharaCieristics .. ... 154
4.2.1 Ratings and Specifications
1) Ratings and Specitications of 200-VAC Standard SGML. Servomotors
Time rating: continuous
Heat resistance class: Class B
Vibration class: 150um or below
Withstand voltage: 1500 VAC
Insulation resistance: 500 VDG 10MS min.
Enclosure: totally enclosed, self-cooled
Ambient temperature: 0 to 40°C
Ambient humidity: 20% to 80% (non-condensing)
Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
SGML Servomotor A3A ABA 01A 02A 04A 08A
Rated Cutput*! W (HP} 36 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 1.1 3.82 7.4
(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
Torgue Constant*! N-m/A 0.255 0.286 0.408 0.355 0.533 0.580
(rms}
(oz-iniA) | (36.2) (40.5) (57.8) (50.2) {75.5) (83.5)
(rms)
Moment of inertia [Ju] kgmz‘1 0.021 0.026 0.040 0.123 0.191 0.671
» 107
(1002.%1.5& (0.288) (0.368) (0.576) (1.74) (2.70) (9.52)
Rated Power Raie"! kWis 4,36 9.63 25.4 328 84.6 85.1
Rated Angular Acceleration*? | rad/s? 45200 61200 79500 51800 666000 35600
Inettia 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 gquoted in combination with an SGDL

Servopack at an armature winding temperature of 100°C. Other values quoted at20°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 alsc change slightly.

Type SGML-
ftem A3A | ASA i 014

024 | 04A | 08A
Holding brake kg-m2 1074 0.0085 0.058 0.14
(0z-ins2 3 10~ (0.120) {0.816) {1.98)




4.2 SGML Servomotor

| 200-VAC Standard SGML Servomotor Torque-Motor Speed Characteristics

» SGML-A3A

4000

3000
Motor

Speed
(riminy 2000

1000

09 0102 03 04
TORQUE(N * m}
Lo ) H 1
0 2Q 40, 60
TORQUE{oz - in}
« SGML-01A

Motor
Speed
{r/min)

0 ©25_05 075
TORQUE(N - )

150

0 50 100
TORGQUE(0z -in}

o SGML-04A
4000
3000
Motor
Speed
(rfmin} 2000
1000
0
0 ! TORQ%E{N . r%}
0 200 400 800
FORQUE(oz - in)

A Continuous Duty Zone
B: Intermittent Duty Zone

e SGML-ASA

4000 |

W D

3000
Motor

Speed
{r/min} 2000

1000 \

0.3 0.4 0.8
TORQUE(N -m)

0 20 40 60 80 100
TORQUE({oz - in)

« SGML-02A
= N
1, o0
4000 F ‘ \
Motor 3000 i B
Speed
(vmin} 2000 \

|
|

1000
o !
o 0.5 1 15 2
TORQUE(N - m}
0 100 200 300
TORQUE(oz - i)
« SGML-08A

Motor
Speed
(v/min)

b

2 rordugN & 8

1 1. [}
0 400 800 1200
TORQUE(oz - in)
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4.2.1 Ratings and Specifications cont.

2) Ratings and Specifications of 100-VAC Standard SGML Servomotors

. Time rating: continuous
Heat resistance class: Class B
Vibration ciass: 151um 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 Qutput ** W (HP) 30(0.04) {50(0.07) |100(0.13) |200{0.27) [300 (0.40}
Rated Torque *1 *2 N.m 0.095 0.159 0.318 0.637 0.95
(0z.in) (13.5) {22.6) (45.1) (90.1) {135.0)
instantaneous Peak Torgue 1 | N.m 0.29 0.48 0.96 1.91 3.72
(0z-in) (40.5) (67.7) {(135) (270} (527.7)
Rated Current ™1 A (rms) 0.83 0.9 2.2 2.7 3.7
Instantaneous Peak Current *1 | A (rms) 2.0 2.9 7.1 8.4 14.8
Rated Rotaticn Speed *! rimin 3000
Max. Rotation Speed *1 #rmin 4500
Torque Constant " N-m/A (rms) 0.168 0.194 0.158 0.255 0.279
ozin/A (rms) (23.8) (27.5) (22.1) (36.1) (39.6)
Moment of Inertia (=GD 2w4) kgme | 0,021 0.026 0.040 0.123 0.191
x 1074 x 104 1074 ®1074 x1074
(oz-in? > 103 {0.288) (0.368) {0.576) {1.74) {2.71)
Rated Power Rating *1 kKW/S 4.36 9.63 254 32.8 47.3
Rated Angular Acceleration *1 | rad/s2 45200 61200 79500 51800 49700
Inertia Time Constant ms 1.6 0.9 0.6 0.4 0.3
Inductive Time Constant ms 1.3 1.6 1.6 5.7 5.3

*1 These items and torque-motor speed characteristics quoted in combination with an
SGDL Servopack at an armature winding temperature of 100°C. Other values quoted
at 20°C. Al 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 wili also change slightiy.

Type SGML-
ltem

A3B | ASB | 01B 028 038
Holding brake | kg:m2x 1074 0.0085 0.058
(0z-in2% 1073) 0.12 0.82
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4.2.1 Rafings and Specificativns cont.

M 100-VAC Standard SGML Servomotor Torque-Motor Speed Characteristics

= SGML-A3B
4000
3000
Motor
Speed
rfmin) 2000
1000
o :
0.1 0.2 0.3 0.4
TORQUE(N -m)
o 20 40 €0
TCORQUE({oz - in)
s SGML-01B
4000
300
Motor 0
Speed
(r/min) 2000
1000
00 025 05 o075 1
TORQUE(N - my)
g 56 100 150
TORQUE(0z .+ in)
s SGML-03B
4000 F
Motor 3000
Speed
(#min} 2000
1000

TORQUE (N - m}

h 200 400 800
TORGQUE{0z . in)

A: Continucus Duty Zone
B: Intermittent Duty Zone
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e SGML-ASB

Motor
Speed
{r/min)

» SGML-02B

Motor
Speed
(r/mim)

4000
3000
2000
1000 :
O ]
0 015 03 045 08
TORQUE(N - m)
20 40 60 B0 100
TORQUE(SZ - in)
4000 |
3000
2000
1060
% 05 1 15
TORQUE(N + m)
0 Porauedn, 300



4.2 SGML Servontotor

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 shown in 1) and 2). However, the
moment of inertia is as shown below. Other specifications will also change slightly.

Type SGML-
item A3A | ABA 01A 02A 04A 08A A3B | A5B 01B 02B | 03B

Moment | kg-mx | 0.0285 0.0345 | 0.0485 | 0,181 0.249 | 0.811 0.0295 | 0.0345 | 0.0485 | 0.181 0.372
of 104

(W/ ozin-s? | 0.408 |0.488 0.696 |[2.556 |3.516 115 0.408 |0.488 10.696 |2.556 |3.53
brake) | X107

Electrical Specifications of the Holding Brake

Motor Type Motor Holding Brake Specifications
Capacity
(W)
Capacity Holding agvPC 24VvDC
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-A3TIC00 130 6 2.0 1350 0.067 96 0.25
SGML-ARDI 50 5] 2.0 1350 0.067 96 0.25
SGML-010300 1100 6 35 1350 0.067 96 0.25
SGML-02{33107 | 200 6.5 15 1246 0.072 29 0.27
SGML-0300000 | 300 6.5 15 1246 0.072 89 0.27
SGML-043100( {400 6.5 15 1246 0.072 89 0.27
SGML-0833000 | 750 5] 25 1350 0.067 96 0.025

Holding Brake F}

motor shaft to prevent the load falling in vertical axis | Prevent load failing
applications when the motor power supply is turned i 1
off or fails. It is only to hold the lcad and cannot be

used for stopping motor,

Tre holding brake is automatically applied to the
i
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4.2.1 Ratings and Specifications cont.

4) Ratings and Specifications of 200-VAC SGML Servomotors with Standard Backlast

Gears

- Time rating:
Heal resistance class:
Vibration class:
Withstand voltage:
Insulation resistance:
Enclosure:
Ambient temperature:
Ambient humidity:

continucus

Class B

15um or below

1500 VAC for one minute

500 VDC 10MQ min.

totally enclosed, self-cooled

0 to 40°C

20% to 80% (non-condensing)

Excitation: permanent magnet
Drive method: direct drive
Mounting: flange method
Backlash: 151¢ 20 min max.
Gear mechanism: planetary gear mechanism
Motor Gear
Rated Moment of Inertia :
Motor Type | mated Rated ) Rated Rated Allowabie Allowable Applicable
SGML- | ouput | Tor Fotation Type Gear | Lost Tor Speed | RedialLoad | Redial Load (et | o avopacK
v orque Spead Ratic | Motion prawe P (b-in-52x 1073
WHP) | N-m (Ibin) . N-m {lbin) (rfrmin} Fr (Ib) Fs (b}
{r/min}
A3CIFJA D i/5 024 (2.12) | 600 145 (32.6) 0.049 (0.043)
AsQiFderal 30 0.093 o 3131 20 0.69 (6.11) | 290 125 8.1 0.037 (0.033) SODEA3
A3DIFIAO} (0.04) [ (0.841) i 1721 1.6(14.2) 143 185 (41.6) (8.1 0.028 (0.025) ODE-AILIL
A3OFJ40 1133 2.51(22.2) 91 0.026 (0.023)
ASTIFHT Cp-14 | 1/5 0.56 (4.96) ¢ 600 145 (32.6y | 12528.1) | 0.054 (0.048)
ASOFJ201] 50 0.159 3731 L15¢i0.2y | 290 215 (48.4) 0.044 (0.039)
20 SGDE-AS5[IC
ASCIFJ3D| (0.07) | (141 CP-16 | 121 2.67 (23.6) 143 230(51.8) | 145 (32.6) | 0.040 (0.035)
ABTIFJ4L 1733 4.2 (37.2) 9] 245 {55.1) 0.036 {0.032)
01DFMD 1/5 127 (EL.2) | 600 175 (39.4) 0.103 (0.001)
CP-16 145 (32.6)
01OFJ20| 100 0318 331 ” 2.63{23.3) | 290 215 (48.4) 0.058 (0.O51) SGDEOL
010FJ30 ] (0.13) ] (2.81) 1721 534475 1 143 455 (102} 0.075 (0.066) oL
CP-20 235 (52.9)
01RO 1/33 8.4 (74.3) 01 480 (108) 0.061 (0.054)
0201FI10] 1/5 255226y + 600 275 (61.9) 0.316 (0.280)
P20 - 235(52.9)
czgFJ20) 200 | 0.637 3000 3731 s 527 (46.6) | 290 360 (81.0) 0.213(0.189) <
3 SGDE-02
020FJI0 | 027 | (5.64) 1 lo7 047y | 143|585 a3y | 0228 (9.202) pE0200
CP-25 .
020FJ40 1133 16.8 (149) 91 635 (143) (653 0.198 {0.175)
03BFJ1T cp20 | 1/3 3.82(33.8) 600 275(61.9) | 235(52.9) | 0.384 (0.340)
03BFJ200 | 300 0.955 CP-25 | 3/31 s 7.89(69.8) | 290 460 (104y | 290 (65.3) | 0,371 (0.328) SCDE.03B0]
\DE-03
03BFJ3LD | (0.40) | (8.45) 1721 16 (142) 143 655 {147 0421 (0.373)
Cp-32 310 (69.8)
03BFM0 1/33 25.2{213) 91 755170 0.336 (0.315)
C4AFJIT] Cp20 | 1/5 5.08 (45.0% GO0 275(61.9) 1235529 | 0.384 (0.340)
04AFI200 | 400 1.27 CP-25 | 3/31 10.5(92.9) | 290 460 (104) | 290(65.3) | 0.371 (0.328)
15 SGDE-04ALT
Q4AFJI3ET | (050 | (112 o 1/21 21.3(189) 143 655 (147) 110 (69,8 0.421 {0.373)
p.3 . .
aAFAT s 335(296) | 91 | 755 (170 98 0356 0315)
08AFJI0 cp25 i 1/5 9.56 (84.6) | 600 355 (79.9)y | 200653y | 1.12 (0,995
08AFJ2IT | 750 3.39 P32 | 3431 19.8(175) 290 325(118) [310¢(69.8) | 1.10(0.974
15 SGDE-08AD
OBAFJ3L | (101) | {21.2) 1724 40.2 (356) 143 1070 241) 1,15 (1.02)
P40 490 (110)
C8AFJAL] 1133 63.1 (558) 91 1205 271y (L971 (0.859)
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4.2  SGML Servomotor

NOTE

1 Maximurm motor speed is up te 4000 (r/min) at the shaft.

*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 Servemotor instanianeocus peak torque. In this case, set torgue limit
user constants Pn402 and 403 for the Servopack at 250 %.

Output torgue and motor speed produce the following trends in efficiency. Values inthe
table are at the rated motor torque and rated motor speed (3000 r/min).
Efficiency Efiiciency
Cutput torque Motor speed
H T "
'5 ftem E Measurement Method/Definition Typical Value
1
i Rated Input Motor | - 3000 {¢/min}
1Speed 1
1 Max. Allowable % - 4000 (r/min)
Pput Motor Speed |
L
| Rated Torgue FThe rated output torque ¢of the motor is the gear input torgue. The rated
torque is this value multiplied by the gear ratio and efficiency.
i.ost 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 * L Highest torsion angle value on one side with a £ 110 (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, J
*  See the figure below for lost motion and torsion rigidity.
Torsion
! Lost rigidity g
i motion ': TO%’Sion
! L | rigicity
Torsion L —Torque +Torque '
rigicity +5 % Rated torque :
Rated Rated ‘
i forque iorque |
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SERVO SELECTION AND DATA SHEETS

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 foads and radial loads do not exceed the
values stated bejow.

Servomotor Type | Allowable Radial | Allowable Thrust . Reference Diagram
Load Fr [N(ib)] Load Fs [N{Ib)]
SGML-A3 63 (15) 54 (12}
SGML-AS 68 (15) 54 (12)
SGML-01 78 {17} 54 (12} Fr
» I'5 {0.20}
SGML.-02 245 (55) 74 (16) -] .
SGML-03 245 (55) 74 (16)
SGML-04 245 (55) 74(186)
SGML-08 392 (88) 147 (33)

2) Mechanical Tolerance

The tolerances of the SGML Servomotor output shaft and installation are shown in the

table below,
Toilerance (T.LR.) Reference Diagram
Perpendicularity between flange 0.08mm
face and output shaft {0.0031in.)
® I ®@
Mating concentricity of flange O.D.  0.06mm e
(0.0024in.) !I
(&)
Run-out at end of shaft @ 0.03mm
(0.0012in.}

Note T.|.R. = 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 1 vertica

Mount the servomotor with the axis horizontal.
The servomotor must withstand the following ver- ) l - 1 —-3

tical impacts. Horizontal shaft

s Impact Acceleration: 98 r/s? (10 G)
o Number of Impacts; 2

NOTE In SGML Servomotor, an accurate detector is attached 1o the shaft at the opposite end from

the load.
Avoid applying impacts directly to the shaft as these may damage the detector.

5) Vibration Resistance Longitudinal
e
1 vertical
Mount the servomotor with the axis horizontal.
The servomotor must withstand the following
vibration accelerations in three directions: verti- \ SRR i 4 ¥ Sy S
cal, transverse, and longitudinal. Transverse Horizontat
shaft
o Vibration Acceleration: 24.5 m/s? (2.5 G)
) Vibration Class Vibration Measurement Position
T
The SGML Servomotor meets the following T
vibration class at raied speed. v - "

« Vibration Class: 15um or below

Vibration Class

Vibration class 15um or below indicates that the total amplitude of vibration of the motor
alone, running at rated speed, does not exceed 15um.
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4.3.1 Ratings and Specifications

4.3

4.3.1 Ratings and Specifications

Servopack Ratings and Specifications

g‘{: This section presents tables 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
Overload Characteristics
Starting Time and Stopping Time
Load Inertia
Overhanging Leads
Power Consumption

156
159
160
160
162
163

1} The ratings and specifications of the SGDL. Servopack are shown on the next page.
Refer to them as required when selecting a Servopack.
Referto the specifications listed for combination with the appropriate type of Servomotor.

2) Ratings and Specifications of SGDL. Servopack

156

Voltage 200 VAC 100 VAC

SGDIL. Servopack A3SAS | ABAS | 01AS | 02AS | 04AS {0BAS |A3BS |A5BS |01BS | 02BS | 03BS
Max. Applicable Motor Capacity 30 50 100 200 400 75¢ 30 50 100 200 300
W (HP) (0.04) |{0.07) [(013) [{0.27) | (0.83) |{1.01} [(0.04) (0.07) 1(0.13) |[(0.27} | (0.40)
Combined | Motor Type A3AF | ABAF | O1AF | 02AF |04AF |08BAF | A3BF |ASBF {0iBF | 02BF | 03RF
S_pecifica- SGML-
tions Motor 30 50 100 |200 400 |750 |30 50 100 1200 | 300

Capacity (0.04) [(0.07) [{0.13) [(0.27) |(0.53) |(1.01) [(0.04) {(0.07) |{0.13) {(0.27) |(C.40)

W (HP)

Rated/Max. | 3000/4500 r/min 3000/4500 rimin

Motor Speed

Applicable incremental encoder 1024 P/R

encoder
Combined Allowable 0.63 0.78 1.20 3.69 3.82 13.4 0.63 0.78 1.20 3.69 3.82
Specifica- Load Iner- | (8.80) | (11.0) |(17.0) |(52.2) |(54.1) |(189) {(880) |(11.0) |(17.0) |(52.2) |(54.1)
tions tia*? di

kg-m2

104

{0z-in-5% x

1079)
Combined | Continucus Output 0.42 0.8 0.87 2.0 2.6 4.4 0.63 0.9¢ 2.2 2.7 3.7
S_pecifica- Current
tions Max. Qutput Current | 1.3 1.9 28 |60 [so 139 [20 |29 |71 8.4 14.8




4.3 Servopack Ratings and Specifications
Voltage 200 VAC 100 VAC
SGDOL Servopack T3AG | ABAS | O1AS |02AS |[04AS | 08AS | AJBS | ASBS |01BS |[02BS 0385
Max. Applicable Motor Capacity 30 50 100 200 400 750 30 50 100 200 300
W (HP) {(0.04) 1(0.07) |{0.13) |{0.27) |(0.58) 1 (1.01) (0,04) |(0.07) [{0.13) 1{0.27) }{0.40)
Basic Power Supply Single-phase 200 to 230 VAC, +10% 10 -15%, 50/60 Single-phase 100 to 115 VAC™, +10% 1o
S_peciﬁca- Hz ~15%, 50/60 Hz
tions Control Method Single-phase, full-wave ractification IGBT-PWM (sine-wave driven)
Feedback Incremental encoder 1024 P/R
Location | Ambient 0te 5¢°C"3
Temp.
Storage —20 to +85°C
Temp.
Ambient/ 80% or tess (with no condensation}
Storage
Humidity
Vibration/ 4.9mis? £ 19.6mis2 {0.5/2G)
Shock
Resistance
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) 1(3.31) (2.85) | (3.31)
Perfor- Speed Contral Range™® | 1:5000
mance Speed | iocad 0% to 100%:0.01% max. (at rated speed)
Regula: | Regulation
tion"® ~
Voltage 0%
Regulation
Temperature | 25--25°C: £0.1% max. {al rated speed)
Regutation
Freguency 200 Hz (at Jy=Jm)
Characteristics
Torgue Control +2.0%
{Repeatability)
Accei/Decetl Time 0to10s
Setting
Input Speed Rated 46 VDC {positive motor rotation with positive reference) at rated speed (factory setting}
. Refer- Reference . ) .
Signal ence Voltage Variable setting range: 12 to 210 VDC at rated tarque
input Approx. 30 k&
impedance
Circuit Time | Approx. 47 us
Constant
Torque | Rated -3 VDG (positive motor rotation with positive reference) at rated speed (faciory setting)
Refer- Reference : : —
ence Voltage Variable setting range: =1 1o --10 VDC at rated torque
input Approx. 30 kQ
Impedance
Circuit Time | Approx. 47 ps
Constant
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4.3.1 Ratings and Specifications cont.

Voltage 200 VAC 100 VAC

3GD0L Servopack A3AS | ASAS | 01AS | 02AS : 04AS |0BAS [ A3BS [ A5SBS |01BS |02BS |o038s
Max.Applicable Motor Capacity 30 50 100 200 400 750 30 5¢ 100 200 300
W (HP) (004} |{0.07} (013 |(0.27) | (0.53) | {(1.01) {(0.04) [{0.07) {(0.13) {0.27) | (0.40)
110 Position { Output Form | A-, B-, C-phase line driver
signals | QWP | Frequency | (16 to N) /N N=1024°

Dividing

Ratio

Sequence Input

Servo ON, P drive (or motor forward/reverse by torque control, zero-clamp drive reference, or
internal setting speed), forward run stop {P-OT}, reverse run stop {N-OT), current limit + selection
{or internal speed selection), current fimit - selection (or internal speed selection), alarm reset

Sequence Quiput

Current limit detection (or TGON), external brake interlock, servo alarm, 3-bit alarm codes

Dynamic Brake

Operated at main power OFF, servo alarm or overtravel,

External Regenerative Unit

Required when exceeding the allowable load inertia*!

Overtravel

Dynamic brake stop at P-OT or N-QT

Protective Functions

Overcurrent, grounding, overload, overvoltage, overspeed, reference input read error, overrun
prevention, CPU error, encoder error

Indicators

Atarm and power LEDs
Programming panet is available as an option
Others Torque control, zero clamp operation (position loop stop}, soft start/stop, brake interlock signal

output, reverse run cennection, JOG run, auto-tuning
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1 Allowable load inertia ranges require no optional external regenerative unit. Values
are 30 times the moment of inertia for 30 W (0.04 HP) 1o 200 W (0.27 HP) Servomo-
tors, and 20 times for 400 W {0.53 HP) and 750 W {1.01 HP) Servomotors. If load iner-
tias exceed these ranges, restrict the operation or use a regenerative unit.

*2 Supply voltage should not exceed 230 V + 10% (253 V) or 115 V + 10% (127 V). A
step-down transformer is required if the voltage should exceed these values.

*3

Use within the ambient temperature range. When enclosed in a box, the internal tem-

peratures must not exceed the ambient temperature range.

*4 The lowest speed of the speed control range is the speed at which the motor does not
stop under 100% load.

*5 Speed regulation is defined as follows:

Speed regulation =

No-load-speed — Full-load-speed
Rated speed

x 100%

The motor speed may change due to voltage variations or amplifier drift and changes
in processing resistance due to temperature variation.
These ratios of the speed changes to the rated speed represent the speed regulation
due to voltage and temperature variations.

*6 N is the number of encoder pulses.




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)

0.7
100 200 300

Motor Rated Current (%)
Overload Charactetistics

' ‘! Hot Start
~ Indicates that both Servopack and Servomotor have run long enough at rated load to be
thermally saturated.
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4.3.4 Load Inertia

4.3.3 Starting Time and Stopping Time

1) The motor starting time (tr) and stopping time (tf) under constant load are calculated by
the following formulas. The motor viscous torgue and friction torque are ignored.

Ng (Jy + J}

K 0p) ™)
Np (Jy + J)
Kelm (a1 B) [

Starting Time: #f = 104.7 x

Stopping Time: f = 104.7 %

Ng: Motor rated speed (r/min.)

Jm: Motor mement of inertia (kg-m2=lb-in-s?) ... (GD2/4)

Ju: Load converted to shaft moment of inertia (kg-m?2) .. (GD2/4)

Ky Motor torque constant (N-m/A=Ib-in/A)

Ir: Motor rated current (A)

o=lp/lg: Accel/decel current coefficient

[where Ip is accel/dacel current (accel/decel current is o times the motor rated current) (A)]
P=I/ir]: Load current coefficient

[1L]: Load torgue equivalent current (load current is B times the motor rated current) (A)]

Iy
a,
Motor Current - B " =
- »  Time
‘ L L Lf T I
: &
- ‘ ——
] 1 1
s N
H ) «
; 1 z
1 1

Motor Speed | »  Time

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.

o Small Load Inertia

Load Load

Motor %

Motor
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4.3 Servopack Ratings and Specifications

s Large Load Inertia

Maotor /-\

Load

i

%

Load inertia Load Inertia
kg-m2x 1074 kg-m?x 1074
(0zin-s2x 1073 {ozin-s% x 1079)
20W 200 W
(0.04HP) 389 (0.27HP)
0.63 (51.2)
(B.75)
215
{20.0)
0 ) 0 .
] 3000 4500(rimin} 0 3000 4500{r/min}
Motor Speed Motor Speed
Load Inertia Load Inertia
kg-méx 1074 kg-m2x 10~
{ozin-52 % 10~%) (0z-in-s2 x 1079)
50 W 28 400 W
078 {0.07HP} (52.7) (0.53MHP)
(10.8
19
(26.4)
4] . 0 .
0 3000 4500(#min) o] 3000 4500(r/min)
Motor Speed Motor Speed
Load inertia Load inertia
kg-m2x 1074 kg-méx 1074
{ozins2x 1079 {oz-ins2x10™9)
100 W 750 W
12 {0.13HF) 134 {(1.01HP)
(167 {186)
47
(65.3)
[¢] 4 o L
o 3000  4500(r/min) o 3000 4500 {r/min}
Mator 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 1o pattern of operation and load conditions).
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4.3.5 Overhanging Loads

2) Anovervoltage atarmis likely during deceleration if the foad inertia exceeds the range of
the diagrams. Take one of the countermeasures below.

a} Reduce the torque limit vaiue,
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, thatis a load which tends
to continually rotate the motor.
Under an overhanging load (e.g. when the direction of the torque applied by the motor is
opposite from the direction of shaft rotation), the Servopack regenerative brake is applied
continuously and the regenerative energy of the load may exceed the aliowable 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

= Overhanging L.oad Example 2: Tension control drive

Teg,iftn—_D
2

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  Mgiaircuit [ Control DB Circuit w
A Value) Circui
ircuit
A
Supply Voltage | ABAS 20 0.42 29 13 Varies de- 15.8
200V {30W-0.04HP) pending on
operating
ABAS 20 0.6 4.2 13 e 17.2
(50W-0.07HP) conditions
01AS 30 0.87 6.3 13 19.3
{100W-0.13HP)
02AS 30 2.0 14.5 13 275
(200W-0.27HP)
04AS 30 2.6 2e.2 13 35.2
{400W-0.53HP}
08AS 70 4.4 36.1 13 49.1
(750W-1.01HP}
Supply Voltage | A3BS 10 0.63 2.9 i3 15.9
100V {30W-0.04HP)
ASBS 15 0.9 4.4 13 17.4
(50W-0.07HP)
01BS 15 2.2 12.0 13 25.0
{100W-0.13HP}
02BS 15 27 16.2 13 292
(200W-0.27HP)
03BS 35 3.7 201 13 33.1
{300W-0.40HP)
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SERVO SELECTION AND DATA SHEETS

#.4.1 Servomotor Dimensional Drawings

4.4 I-L Series Dimensional Drawings

. This section presents dimensional drawings of the 2-L Series Servomotor, Servopack,
and Digital Cperator.

ko ea

4.41  Servomotor Dimensional Drawings ......... .. .. o 164
4.4.2  Servopack Dimensional Drawings ............. oo 178
4.4.3  Digitat Operator Dimensional Drawings ........................ o0l 181

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 165)
b) Incremental encoder, with brake {from page 169)

Motor capacities are available as 30 W (0.04 HP), 50 W (0.07 HP), 100 W {0.13HP), 200
W (0.27 HP), 300 W (0.40 HP), 400 W (0.53 HP), 750 W (1.01 HP). These are grouped
into three categories, as follows:

» 30W (0.04 HP), 50W (0.07 HP), 100W (0.13 HP)
* 200W (0.27 HP), 300W (0.40 HP), 400W (0.53 HP)

» 750W (1.01 HP)
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4.4  I-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

2) Type “A” indicates 200 V specification, and type “B” indicat

3) The quoted allowable radiai load is th

tor mounting surface.

UL2854 /jw}_;‘.is —
"*“'*‘:“m— % Encoder Plug
[
| '{[ Protective Tube (Black)
! { $5($0.20) Y =0
i { T el Motor Plug
| it / 3005230 ?
i 1) 10.003
J&" r"——-—m““"—‘I 0. 084@
= LL 25098 . 3 _lo0023)
330130 Y I %r@é&ﬂﬁlﬁj
gal | PN g 95(037,, 100 | gog
(0.26) ;:‘i (016)"“‘! 5 (0. 20)‘ : i g % 4 f‘rﬂ
LB | gy
. [ :
[y]
ts]
) I SO S —
© i
3Lt
2-443 (4017
incremental Encoder
1024 PIR MTG Holes
Type L LL L QF H Qutput Approx Allowabie | Aliowable
SGML- W mass radiat thrust
(HP} ka ioad load
{ib) N (Ib) N {Ib}
A3AF12 945 1605 |385 |W/Cilatkey 30 (0.04) 0.3 (0.66) 68 (15) 54 {12)
A3AF13 20 7.5
A3BF13 (0.79) |(C.30)
ABAF12 102.0 |77.0 1440 |W/O flatkey 50 (0.07) 0.4 {0.88)
ASAF13 20 7.5
ASBE13 (0.79} 1(0.30)
O1AF12 1195 1945 |61.5 [W/Oflatkey 100 (0.13) | 0.5 (1.10) 78 {(18)
01BE12 (470) {(372) |(2.42) |seat
Q1AF13 20 7.5
G1BF13 (0.79) |{0.30)
Note 1) The detector uses an incremental encoder 1024 P/R.

es 100 V specification.

e value at a position 20 mm (0.79in.} from the mo-
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings cont.

* 200 W (0.27 HP), 300 W (0.04 HP, 100 VAC only), 400 W (0.53 HP, 200 VAC only)

Encoder Lead 30(1.18)
UL2ss4 [ L3018
T ] - Encoder Plug
/ / mlm Lead AWG2Z, ULIBTE %ﬂ
T | ! \ o ) L g bt
(e 551 ?Z.QQ)NLK =l T Motor Plug g = i
: oh . o {0.0031) ;L T
% l E /@W ——LL 008 A ‘ Detail of Shat Extension
T L 3 (118 00023 {With Key Type Only)
Ty L AT B C FTYHY
; '(0'2.3)""“”':'1&! 0 i o § 8023 .
M0 45(0.19) 8 (0i24) og
= 33% R % {$2.76)
: w Beg
[ 3o
,<|B &
= sle %
. = L (0.0012) ‘
/ om
Incremental Encoder 1024 P/R 4- 5.6 (4022}
MTG Holes 4+-Rs.3
Type L LL L QK u w T QF H Out- | Approx. | Allow- | Allow-
SGML- put mass able able
w kg radial thrust
{HP) (Ib) load load
N (k) N (1b}
02AF12 [ 126.5 | 965 |[62.5 |Nokey W/O flat key |200 1.1 245 74 (17)
02AF13 25 13
02BF13 (0,98} | (0.51)
02AF14 20 3 5 5 W/O flat key
03BF12 | 154.5 | 1245 1905 |Nokey ) 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 Na 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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d.4  I-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”, “03BF14” and "04AF14" have a keyed shait. The keyway complies with
JI1S B 1301-1976 {precision). A straight key is supplied.

4) The quoted allowable radial load is the vaiue at a position 25 mm {0.98 in.) from the mo-
tor mounting surface.

« 750 W (1.01 HP, 200 VAC onily)

Encoder lLead  300=30(11.81x1.18) 40 {1.57)
ULz2854 y
/\/“'::_ T
Motar Laad AWG20, UL1828 / e P o
or UL3534 / Pretective Tube (Black) z by
N $6(40.24 N\ o SER Motor Plug g
::2 - ) W N R s .’_;m.(“o,00341) T
H / SOOP@-"-(_———-ﬁ‘m"HS 135 (7.28) ~ L1068 TA] Detail of Shaft Extension
U 145.05.71) A 057 10.0012} {With Key Type Only}
s 114,370 — 31(0.12) %’;%9;9_3_5
B2 L . 1040081) 15 4 5 & 0068
(0.20ra] 7=y 0 08) .5.8__. L3080 ) (i%f%%éﬁ) e BO(3.15)
(051 of o :
= = Py
sy = A :_ 530
© {$3.56)
: o
:: = | o
R i
1& | —: 3§
3 E 1 235(1.38) § ‘r:é
i e ?‘3%
incremental Encoder 1024 PIR % d-47(4028) AR5
g MTG Holes '
o0
©
S
Type QK U W T QF H OQutput | Approx. | Allowable | Allowable
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)
08BAF13 33 15
{1.30) | (0.59)
Q8AFt4 {30 3 5 5 W/O flat key
(1.18) [ (0.12) 1{(0.20) | (0.20) |seat
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SERVO SELECTION AND DATA SHEETS

441 Servomotor Dimensional Drawings cont.

168

Note

16 (0.63)

L

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 1301-1976 (precision). A

straight key is supplied.

4) The quoted allowable radial load is the value at a position 25 mm (0.88 in.) from the mo-

tor mounting surface.

» Details of Motor and Encoder Piugs (Common for 30 W (0.04 HP) to 750 W (1.01 HP)

Motor Piug
28039 Plug : 172167-1 {AMP)
Pin: (30 to 100W)

— 170359-1 or 170363-1
(200W to 750W)
Bin 170860-1 or 170364-1

118 (046)
9.8 (0.30)

Connected to
Cap: 1721581
Socket: 170362 -1 or 170366-1

Encoder Piug

14 (0.55)
Plug: 172169-1 (Made by AMP)
Pin: 170359-1 or 1703631
i Connected to
@E Cap :172161-1
Socket: 170361-1 or 170365-1
E]

Motor Wiring Specifications

1| Uphase Red
2 | Vphase White
3 | W phase Bluoe
4| FG Green

Incremental Encoder Wiring Specifications

1 | A channel output Blue

2| Achannel output Blue/Black
3 | Bchannel output Yellow

4 | B channei output Yeltow/Black
5 ¢ C channel cutput Green

& | C channel output Green/Black
7 | OV (power supply) Gray

8 | +5V (power supply} Red

g | FG (Frame Ground) | Orange




4.4 E-L Series Dimensional Drawings

(2} SGML Servornotor
Incremental encoder, with brake

o 30W (0.04 HP), 50W (0.07 HP), 100W (0.13 HP)

300::30
{11.81:£1.18) . 350138
T Encoder Piug
Motor Lead AWG2d, UL1828 ’
Protective Tube {Black} \ )
$6($024 M otor P
S ey MotorPlg
Encoder Lead A o
/ ‘;';f //(n.smm.m) (0.0031)
AN . e L7008 T Al
b : (0.0023)
beoolN SN - 25 10.98) 466,06 (Al
LB : : L 2.5
; b 9.5 (037} {030 —_ 40(1.57) 4A3T
: b 5 10.20 —_ T
| Brakelead [1]| 020 TG -~ % $a8
\‘/7-\\\ D g S oo {91.81)
b X — 2829 o
(7] : wlet -
9 i 2%
=Y e T o . ) " s B it I
% l*;" ¢
| S
7 \\ R S
; | 6.03]
Holding Brake z
§1n(;:2rzrg?£tai Encoder (Deenergisation Operation) (0.0012} 2-443(¢017)
Voltage: 80 VDG or 24VDC, Dissipated current MTG Heles
{Reference): 0.08 A
Brake Holding Torque= Motor Rated Torgue
Type L LL LM QF H Qutput Approx. Allowable Ailowable
SGML.- w mass radial icad thrust load
(HP) kg N N
(tb) (Ib) (Ib)
A3AF123 126.0 101.0 365 WIO flat key seat 30 {0.04) 0.6 (1.32) 68 (15) 54 (12)
A3BF1 2% {4.96) (3.98) {1.44}
A3AF13R 20 7.5
AGBF133K {0.79} (0.30)
ABAF {123 133.5 108.5 44.0 W/O fiat key seat 50 (0.07) 0.7 (1.54)
AEBFiK (5.26) (4.27) (1.73)
ABAF13:2 20 7.5
ABTF13% (0.78) (0.30)
01AF12: 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}
O1AF13:x 20 7.5
01BF13:} (0.79) (0.39)
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings cont,

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 guoted 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) %" ot 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

* 200 W (0.53 HP), 300 W (0.40 HP, 100 VAC only), 400 W (0.27 HP, 200 VAC only)

Encoder Lead 30030 (11.8121.18)
UL2854 :
A i |
A R - =~ Encoder Plug =y
//Motor Lead AWGZ2, UL1828\ T l
/i P —— =TT Motor Plug i
i rotective Tube I ¥ -
H {Black) 46 \/’T; | i
H 300230 (11.8121.18) !
{s: {4 0.24) . | T
o | L " Delall of Shaft Extension
! [ ‘c.) ! LL ac (1.18)] (0.0031} {With Key Type Only)
34134 308 (158) LM e 008 1AL oopy
52 |1 | i 12 (0.47)) o061
02002 5 5(0.24] a7 NEAE,
| i rake Lead J H i QF - 6 o
S ER:
& A = D‘:?no o3 é'f;m
po ‘ & R \(f/ !
sg|@
i - ‘.‘é‘ i “;. M
.\_A ; - § i 1oL & =::‘;: H
A H (=1} .
£ : . pAcigt :
i — &
¥ A e e
Holding Brake i3] 78\

e {0.0012) 4-$55(4022) 4hsa
{Deenergisation Oparation} MTG Holes

Voltage: 90 VDC or 2aVDC, Dissipated current
(Reterence). 0.08 A
Brake Holding Torque= Motor Rated Torque

Incremental Encoder 1024 P/R

Type L LL LM QK v W T QF H Qut- | Approx. | Allow- | Allow-
SGML- put mass able able
W [{] radial | thrust
(HP) {tb) load load
N(lb) | N{lb}
02AF12:% | 1660 |136.0 |62.5 |[Nokey W/OQflatkey (200 (1.8 245 74 {17}
G2BFizw= | (6.54) {5.35) | (2.46) seat {0.27) | {(3.53) {85.1)
02AF 133 25 13
02BF13:k (0.98) | (0.51)
02AF 143 20 3 5 5 W/O flat key
00BF 14k {0.79) {{0.12} { (0.20) | (0.20} | seat
D3BF12:x | 194.0 [ 164.0 |80.5 | No key W/O flatkey 1300 (2.2
(7.84) | {6.46) | (3.56) seat {0.40) | (4.85)
03BF13% 25 13
(0.98) | (0.51)
03BF145k 20 3 5 5 W/O flat key
(0.79) | {C.12) 1 (0,20} | {0.20} | seat
04AF12:4 No key W/O ftat key 1400
seat (0.83)
04AF133x 25 13
' {0.,98) | (0.51)
C4AF14sk 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
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SERVO SELECTION AND DATA SHEETS

441 Servomotor Dimensional Drawings cont.

3) “"02A(B)F14::", "03BF14:x" and "04AF14:" have a keyed shaft. The keyway complies
with JIS B 1301-19786 (precision). A siraight 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 suiface.

5) The electromagnetic brake is only tc hold the load in position and cannot be used to stop

the motor.

B) " of the type designation depends on the brake power voltage: “B” for 90 VDG and “C”

for 24VDC.

s 750 W (1.0t HP)

40 (1,57)’#

3 (0.12) ;
Encoder Lead 360230 (11.8121,18) f::: | QK _;
A o U
UL2854 >\ ‘ ;lw—————e—'as TaE -:‘h;h: i I 1 —
- “ESe=—— - —==- Encoder Plug [ — Lode
VA Motor Leac AWGZ2, UL182S bt T s B =i
{ or UL3534 ! ']
; 1‘ D —rte
P Protective Tub\?// . = - —==— Motor Piug el T
C I (Blacg 46 74 300:4:30 (11.81:+1.18) o001 : Detail of Shak Extension
[ L) tgoee 1) rﬁiﬁ {With Kay Ty Cnly)
' ! [ 209.5 (9.04) L 008 |A
P & £89.5 (7.46) w0(157) | = 400004
34(1.34) _ 445(1.75) 111 (4.37) 3{0.12) o§ O] s008 [A
52 [l 28{041) 1F104841) 15 (.59) o
1(0'20)5 ! E Brake Lead +Fke— 8“;-- aF g
ol H i {3 = -
o ; F o
— i : o = &
; i — o8 B o3 $ 90
TH o T (¢ 3.54)
it 2 o
" 1. Sy - E L./
: i ol 2
T D — e ——! = o [ |
i Y g
Sy °g
- %5038 R
Al = — ..
N N (Al ©.0012) irisomm
incremental Encoder 1024 PIR Halding Brake A1 008 | - ) 4-B8.2
(Deenargisation QOperation) MTG Holes
Voltage: 80 VDC or 24VDC, Dissipated current
{Reference): 0.08 A
Brake Holding Torque= Motor Raled 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 flat key 750 4.3 392 (88) 147 (33)
seat (1.01} ](9.48)
08AF 132 33 15
{1.30} | (C.59)
O08AF 142 | 30 3 5 5 W/C flat key
(1.18) [(0.12) 1{0.20) 1(0.20) |seat
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4.4 S-L Series Dimenstonal Drawings

Note 1) The detector uses an incremental encoder 1024 P/R.
2} Type *A” indicates 200 V specification.

3) “08AF14:x" has a keyed shaft. The keyway complies with JIS B 1301-1 976 {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) “:” of the type designation depends on the brake power voltage: *B" for 90 VDC and “C”
for 24VDC.

« Details of Motor and Encoder Plugs (Common for 30 W {0.04 HP) to 750 W (1.01 HP)

Motor Plug Motor Wiring Specifications
98 (0.39) Plug : 1721681 (AMP) T o —
Pin: (30 to 100W) 5TV ;
aTar 170369+1 or 170363-1 : erase gh"e
Sig (200W to 750W) phas e
@l |@E)(E] 170360-1 or 1703641 41 FG Green/Yellow
~ 15 Connectad to 5 | Brake terminal Red
Cap: 172160-1 6 | Brake terminal I Biack

Socket: 170362 -1 or 170388-1

Encader Piug

rm—(g'sil Incremental Encoder Wiring Specifications
— Plug: 172169-1 (AMP) 1 | A channel output Blue
ala @ / Pin; 1703591 or 1703631 5 A channel output Biue/Black
die BDEIE 83???2‘3%?1 3| B channel output Yellow
El EL (@) Socket: 170361-1 or 170365-1 4 | B channel output Yeliow/Black
5 | C channel output Green
6 | C channel output Green/Black
7 | oV (power supply) Gray
8 | +5V (power supply) Red
9 | EG (Frame Ground) | Orange
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4.4,1 Servomotor Dimensional Drawings cont.

(3) SGML Servomotor
Incremental encoder, with standard backlash gears

Encoder Lead
uLzgs4

300430 ’(11.81il.18)

35

{1.38)

o P Tap Depth R

‘T’"‘ .

/ Encoder Plug H 4 e
i
| e n;ﬁijl !
: ]
Motor Plug , )
Details of Shaft Extension
300430 i[ (0.0023) (Key and Tap are Options)
L1 LR {0.002)
LG, i L2 L3 ©f $0.05
| % ‘ e
r LE i ] Q ~1.004 | CILC
i | i ! 5 | A ] 0.0015) ” -
; i | ! 02)
i T .
' . B Fre * ~
) H :/sz/l T/ m Q =
N - - - - /i =0}
”,r g S 2 |
= =
l ‘ 5
/ = -
Incremental
Encoder 4-LZ MTG Holes
1024 P/R



4.4 Z-L Series Dimensional Drawings

MOTOR TYPE

L L1 LR LG .2 L3 L4 LE LB LF LD LA
SGML-
A3DOFID 136.5 1013
AR | 0T | 30 55 g 28 27 17 4 36 38.8 355 70
A30FJB0 | 7is 65 1 @1 @3 0w | a0 | wen | ©le) | @2 ¢ (153 | (219 | 276)
ABCIFJALD | 676y | 07 ‘
ASIFJ10 164 109 55 8 28 27 17 36 55.5 70
(6.46) (3.80) @17 (0.32) (.10} (1.06) {0.67) (2.21) (2.19) (2.76)
AsOFs 20 174 114 4 38.8
(6.86) | (4.49) 60 9 30 30 4.5 (0.16} 65 (1.53) 63 80
ASOFJ30 191 131 (2.34) (0.35) (1.18) (1.18) {0.57) (2.56) (2.48) (3.15)
ASOFRJ4E] | (7.55) (5.16)
01RO 1915 131.5 50 9 30 30 145 63 63 80
Q10OFJ20 (7.54 {5.18) (2.34) (0.35) (i.18) (1.18) (0.57) 4 (2.56) 18.8 (2.48) (3.1%)
01FJ3E 227 153 74 10 36 38 £9.5 (0.16) 85 {1.53) 83 105
ctOF443 8940 1 603 £2.92) 039 (1.42) (1.5 (0.77) (3.35) 3.27) {4,14)
0z20OFJ10 212 138 74 10 36 38 19.5 85 83 105
0200FJ2] | 835 | (5.54) (292) | (039 | (1.42) | (1.50y 1 (077 4 {3.35) 60 (3.2 (4.14)
020FJ30 2493 165.5 84 12 40 44 23 (0.16) 100 (2.36) 98 120
020FJ412 L (983 (6.52) (3.31) (0.47) (1.58) (173} (0.91) (3.94) (3.86) (4.72)
03RFJI O 240 166 74 10 36 38 19,5 83 83 105
946 | (654} £2.92) (0.39) (1.42) (1.50) (©.77) 4 (3.35) (327 {4.14)
038FJ20 256.5 172.5 84 12 40 44 23 {0.16) 100 50 98 120
(10.11) 1 (6.30) (3.31) (0.47) {1.5%) (1.73) (0.91) (3.94) (2.36) (3.86) (4.72)
03BFJ30 305.5 200.5 105 t3 43 60 26.3 5 115 112 135
Q3BFJ4C (12.04) | {7.80) (4.14) (.51 (77 (2.36) (1.04) (0.20) (4.53) (4.41) (5.32)
C4AFI Z 240 166 74 10 36 38 9.5 85 83 105
9.46) | (6.54) (2.92) (0.39) (1.42) (1.50 077 4 (3.35) (3.27) (4.14)
04AFJ20] 256.5 1725 84 12 40 a4 23 {0.16) 100 60 98 120
(10.11) | (6.80) (3.31) (0.47) (1.58) (1.73) (0.91) (3.94) (2.36) (3.86) (4.72)
04AFS30 305.5 200.5 103 13 45 60 26.5 3 115 112 135
04AFJ40 (12.04) 1 (7.80) (4,14} (0.51) (1,77} (2.36) (1.04) (£.20) (4.53) (4.41) (5.32)
OBAFJ1] 277 193 84 12 40 44 23 4 100 98 120
(109 1 (7.60) 330 (0.47) (1.58) (.73 0ol (0.16} (3.94) (3.36) 4.72)
08AFJ20 301 196 105 13 45 60 26.5 5 115 80 112 135
(1186 | (7.7 (414 (0.51) (1.77 (2.36) (1.04) (0.20) (4.53) (3.15) (4.41) (5.32)
08AFJ30O 330 223 107 13 42 65 10 140 165
Q8AFJAL] | (13.00y | (879 (422} (0.59) (£.65) (2.61) N ©39) ! (5.52) h (6.50)

175




SERVO SELECTION AND DATA SHEETS

4.4.1 Servemetor Dimensional Drawings cont.

MOTORTYPE | ¢ 1z | s B o | ox @ w T u P R | Mess
SGML- kg (o}
A3OFI] 09
A3FJ2O 60 55 14 47 25 20 : 5 3 2 (2.0)
ASOIFJ3O 1 (2.36) (0.22) (0.55) (1.85) (0.99) (0.79) (0.20} (0.20) (0.12) Md {0.32) 1
A3MF40 22
ASCIRIO 60 5.5 14 47 25 20 1
(2.36) | (0.22) (0.53) {185y | (059 | (079 (2.2}
ASTOFJ2E] 5 3 8 1.2
7 6.6 16 57 28 23 (0.20) (0.20) 0.12) M4 (0.32) (2.6)
ASIOFJ3E | (276 (0.26) {0.63) (225 (1.50) 0.99) 1.3
ASOFJ4[7 (2.9
01[IFI0O 70 6.6 16 57 28 23 P 5 3 - 8 1.3
010FJ200 | 2.76r | (0.26) {0.63) (2.25) (L1 | 099 | (020) (0200 | (0.1 0.32) (2.9)
O10FJI3G 90 9 20 69 36 32 is 10 2.4
011FJ40 (355) | (0.35) (0.79) 2.7 {1.42) (1.26) (0.24) (0.24} {0.14) M5 (0.39) (3.3
Qz20F310 90 9 20 69 36 o6 3.5 10 2.8
020FJ20 | 655 | 3% | 019 | @@ | cad | c2e o2 | 020 | i | P 03 | 62
0200FJ3D 105 9 25 82 42 36 8 7 4 12 4.2
020FJ40] | @14 | (835 | 059 (3.23) (1.65) (1.42) (0.32) (0.28) (0.16) M6 {0.47) 9.2)
03BFRI1T S0 20 59 36 206 5 35 M5 10 3.4
(3.55) 9 (0.79) (2.72) (1.42) | (126) | (0.24) 024y | {(0.14) {0.39) (7.5)
03BFJ200 105 {0.35) 25 82 a2 36 8 7 4 M6 12 4.3
(4.14) (.99 (323) | (1.65) | (142) | (032) | {028 | (©.18) (0.47) 9.5)
03BFJ3[] 120 11 32 93 58 5 110 8 5 16 6.4
03BFJ40] (4.73) (0.43) {1.26) (3.66) (2.29) (1.97) ; (0.39) (0.32) {0.20) M8 (0.63) (14.1)
C4AFJ1 O 90 20 69 36 32 6 6 35 M5 10 34
(3.55) 9 (0.79 (2.72) (1.42) (1.26) 0.24) 0.24) (0.14) {0.39) (7.5)
04AFJ2[ 105 (0.35) 25 82 42 36 8 7 4 M6 12 4,33
(4.14} (0.99) (3.23) | (163 | {142 (0.32) (0.28) {0.16) (0.47) {9.5)
04AFJ30O 120 it 32 93 58 50 10 8 5 S 16 6.4
04AFJ40] (4.73) | (0.43) (1.26) (3.66) 1 (229 | (19N | 03 | 032 | (020 (0.63) (14.1)
0BAFJ10] 105 g 25 82 42 36 8 7 4 M6 12 G
@14 | 035 | (099 (3.23) | (1.65 (1.42y § (0.32) (0.28) (0.16) (0.47) (1.3
08AFJ20) 120 1l 32 93 58 50 10 s 16 15
@73 | a3y | (1.26) (3.66) (229 (1.97 0.39) 3 5 (0.63) (16.5)
08AFJ30 145 14 40 134 60 45112 (0.32) (0.20) Ml 20 12.4
08AFJ4[] (370 (0.55) (1.58) (5.28) | (2.36) (L77y 1 (0.47) (0.7%) {27.3)
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dd  T-L Series Dimensionul Drawings

(Common for 30 W (0.04 HP) to 750 W (1.01 HP)

« Details of Motor and Encoder Piugs
the same as those for standard servomotors.

The details of motor and encoder plugs are
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SERVQ SELECTION AND DATA SHEETS

4.4.2 Servopack 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-A3AS to 02AS)
100V, 30W (0.04 HP) to 100 W (0.13HP) (Type: SGDL-A3BS o 01BS)

b) 200V, 400W (0.53 HP) (Type: SGDL-04AS)
100V, 200W (0.27 MP) (Type: SGDL-02BS)

c) 200V, 750W (1.01 HP}  (Type: SGDL-08AS)
100V, 300W (0.40 HP)  (Type: SGDL-03BS)

a) SGDL-ABAS to 02AS (200V, 30 (0.04 HP) to 200 W (0.27HP))
SGDL-A3BS to 01BS  (100V, 30 (0.04 HP) to 100 W (0.13HP))

S(0.20)45 (1.77) 5 (0.20)

(0.2}

& o T ot o

00 o6dllo SERVOPACK, mpra

Z2-98 4 *J-‘ SGDL-0AS e

(2-0.24) ~ 200V ; '_,

MTG HOLES @ cng )
@ '

i

149 (5,871
160 (6.20)
5

-_-i

{

3

I

2

-

Lmomage @

130 (5.12} i

1

{0.20)
l

50
(1.87)

] fan Wl e 11
Honnonea AHYHEe

e 11175
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4.4 5-L Series Dimensional Drawings

b) SGDL-04AS (200V, 400W (0.53 HP))
SGDL-02BS (100V, 200W (0.27 HP))

5 (0.20) 60 (236 & (020
©

2-06
2-00.24) :
MTG ‘ I
HIOLES

{0.24)

PONE
SERVOPACK wZam
sGOL-CAS O

i
s sabunt
& Y
149 (5.87)
(0.20)

o]
o

{2.56} (0.24)

Approx. Mass: 1.2 kg (2.85 1b)
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SERVO SELECTION AND DATA SHEETS

4.4.2 Servopack Dimensional Drawings cont.

c) SGDL-08AS  (200V, 750W (1.01 HP))
SGDL-03BS  (100V, 300W (0.40 HP))

7;(0'28) 90 R84 § ©an (24bG.24) MTG HOLES
] 2-¢6 T .
=) g_ = 4 i OR,_
& e LT L | 3 T 8
° 2006 e
CN3 D
° 3 =
g 2 &t
- g
A4 [ + L] ¥ vascawa
) la - 130 (5.12) 105 (4.13)
10.24) 0.24)
& ©
Approx. Mass: 1.5 kg (3.31 Ib) D[ UU] U]U:]
L ERE
L DUGGUUTITTouunn
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4.4 E-L Series Dimensional Drawings

4.4.3 Digital Operator Dimensional Drawings

1) The following two types of Digital Operator are available.

a) JUSP-OPO2A-1 Hand-held Type
b) JUSP-OPO3A Mount Type

a) JUSP-OPO2A-1

63 (2.48)

* 50 {1.97) i 18.5 (0.73)
(2-d0.18) - I | (©. )t
MTG HOLES @ i |
Ll

' ) 4

ALARM (5B

125 (4.92)
135 (8.31)

,
-
2
H
s

{1000)
{39.37)

TYPE:17JE-23080-02

Q,
{8) {0 Lg
e

Made by
DAHCHI =
DENSHI KOGYO K.K.
e Approx. Mass: ¢.18 kg (0.40 1b)
b} JUSP-OPO3A
15 > 54 (2.13) -
*5eT ! [‘ Jﬁ_
‘ { SERVOPACK 3

57.6 (2.26}

[[M DOWN DATA Approx. Mass: 0.02 kg (0.0411b)

v

181



SERVQO SELECTION AND DATA SHEETS
4.5.1 Selecting Peripheral Devices

4.5 Selecting Peripheral Devices

& This section shows how to select peripheral devices using flowcharts.

4.5.1  Gelecting Peripherai Devices . ..... ... . .. . i, 182

4.5.1 Selecting Peripheral Devices

Sefect the peripheral devices using the flowcharts on the subsequent pages.

The items below are not included in the flowcharts. Refer to 4.6 Specifications and Dimen-
sional Drawings of Peripheral Devices.

¢ Cables for connecting PC and Servopack

182



4.5 Selecting Peripheral Devices

<Fiowchart for peripheral device selection>

Start peripheral device selection

T

Y

1) Select motor cables

No brake/With

brake?

No brake

With connector and
AMP terminal/Cable
only?

With connecter and
amplifier terminal

Cable only

With connector and
AMP terminaiCable
anly?

With cannector and
amplifier terminal

Cable only

Select one of the following
according to cable length,

DPY320081-1

Select one of the lollowing
according to cable length.

DPg409358-1 i

-—;-[ DP8400a59-2 |

——-»{ DP8409359-3

DP8408359-4

——~| DPB400359-5

(9 8t ) L (9 af
weapi | OPYI20081-2 l Hm
(16 ay L (?6
—-pe| DPYIF0081-3 ]
(32 Bit) (32 2ft)
15m el (PYI20081-4 5m ——l-
{48.21) ¢ (49 26t
20m  ~me| DPY320081-5 om
{65.61) (ss &fty

Salect one of the following
acoording to cable length.

N—

(g ) DPS320083-1
Sm —= DPOR20083-2
ait}

DP9320083-5 20(

(65

. (
i0m —®| DPY3R200683-3 10m
{32.8ft) (
15m  —#= DPO220083-4 Bm — DPBA0B3E0-4

(49.2ft) (49.2ﬂ)

Select one of the following
according to cable length.

©P84093860-1
m —F-| DPE408360-2

—=| DPB40B360-3

DPB409380-5

85, Gﬂ)

3

Select connecter kit,

DPY4020006-1

Y

Select connector Kit.

DP94020008-2

b4

-

y

Select brake power supply.

100 Vinput/
200 V input

100 Vinput

200 Vinput

| LPDE-1HO7 | !LPSE;

2Ho1 |

! !
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SERVQ SELECTION AND DATA SHEETS

4.5.1 Selecting Peripheral Devices

from (a)

!

2)

Select encoder cable

ands

Connactor
both ends

Connector both

Servopack
/ end without /
connector

Servopack end
without connector

Cable only

Selact one of the following
aceording to cable length,

Eec=ff] |

10m - DP9320089-3
(3z.8t

15m DP9320089-4
(4928}

Select one of the following
according to cable length.

B-::t:m:@

;
{9.80) 520088

165.61) DPY320086-5

Select one of the following
accerding to cable length.

dm DP8400064-1
(9.84)
Sm = DP2400064-2
{16.40)
(32.815
(@921 9400064-4
20m DP940G064-5
(65.61)
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Connector kit previously
selected at step 1)

No

Select connector kit

DPQ4020008-1
DP940R000E-2

I

to (b



45  Selecting Peripheral Devices

from (b}

3) Select CN1 connector for
reference input.

Connector only /
Terminat block unit/
One caple end without connector

Connector-to-terminal One cable end
convarsion unit i without connector

Cable with CN1 j
connector and one
end without connector

U Ee

im s _DE9404859—1
3.34
DPY420007 JUSP-TA36P g(m ___.—) —Degamesg—g

16.61)
am ] DESH0859°3 |
B i (9.8%) = |

Connector cnly

T T
CN1 connector Connector-to-terminat
conversion unit

4) Select circuit breaker (MCCB)
and noise tilter.

Servopack power
supply 200 V100 V?

Servopack capacity?

Servopack capacity?

0 to 100W

300W
(0.40HP)

30 1o 200W 2000 | 750w
{0.04 10 0.27HP {0.53HP) y (1.01HP) 04 10 0,13HP)
t
Use circuit Use cirguil Use sirguit Use circuit Use cirguil Usa cirguit
breaker 1or 5 A breaker 167 9 A breaker 167 16 A breakef 1or 5 A breakef Tor 8 A breakerTor 15 A
powar supply power supply power supply TFOwE supply Hower suppiy power supply
capacily. capacily. capacily. capacity. capacity. capacity.

' y ! !

MNoise filter TNoise filter Noise fitter Noise mte Noise filter Noise filter
LF—205A I LF-210 _J} LF»EEO LF—205A LF-210 I LF-220
] | | ]

10 {c)
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SERVO SELECTION AND DATA SHEETS

4.5.1 Selecting Peripheral Devices

from {c}

5) Select magnetic contactor and
sUrge suppressor.

;

Magnetic
contactor

® Use one 30 A magnetic contactor for a single
I L. Series, regardless of capacity.
For multiple servo systems, select the
magnetic contactor according to the total

capacity.

Surge
Suppressor

CR50500BL

® This is the surge suppressor for HI-15ES5,
shown above,

.

8) Select regenerative unit.

Hto IV Type of application?

{ & Vertical axis

|| * Exceeding 3000 r/min.

It * Loadineria exceeds 30 times
motor inettia (50 to 200 W(0.07 1o
0.27 HP), or 20 times motor inertia
{400 W(0.53 HP). 750 W{1.01HP)}.
Frequent accelgration/deceleration

{once per second, of more).

LA

Application | to IV

Investigate regenerative unit capacity
using AC Servemotor sizing soflware,

Y

Not application | 1o 1V

Hesult of investigation
ino regenerative unit?

Add
regenerative unit

Applicable

A

Regenerative unit not
needed

No regenerative unit
required.

Regenerative unit
£

JUSP-RGO8
JUSP-RGOBC

3

C End peripheral davice selection >
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4.6 Specifications and Dimensional Drawings of Peripheral Devices

4.6 Specifications and Dimensional Drawings of Peripheral
Devices

This section shows the specifications and dimensional drawings of the peripheral
devices required for the -1 Series servo system. The sequence of peripheral devices
is given by the Flowchart for Peripheral Device Selection in 4.5 Selecting Peripheral
Devices.

4.6.1 Cable Specifications and Peripheral Devices ....................0o0 187
4.68.2  Motor Cables ... e 190
4.6.3  Connector Kits ... i e 193
4.6.4  Brake Power SUPDIY ..o e 197
4.6.5 Encoder Cables ..o e e 199
4.6.6  CNT CONNBCIOr o e e e 203
4.6.7 Connector Terminal Block Converter Unit . ............. ..o o 205
4.6.8 Cable With CN1 Connector and One End Without Connector .......... 207
4.B8.9  CIrCUt Bramker ... e e e e 207
46,10 NOISE FIEE . . e 208
4611 Magnetic Contactor . ... i 209
4612 SUIGE SUDDIESSOT .ottt it et e i 210
4.6.13 Regenerative Unit ... . ... oo 211
4.6.14 Cables for Connecting PC and Servopack ... 213

4.6.1 Cable Specifications and Peripheral Devices

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 bundie at
40° C ambient temperature, with the rated current flowing.
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SERVO SELECTION AND DATA SHEETS

4.6.1 Cable Specifications and Peripheral Devices

Type | Servopack Type Main circuit Motor connec- Power | MCCB or | Noise Recom- Power
SGDL- power input tion terminals Supply | fuse ca- | fiiter | mended noise | ON/OFF
terminal {R) (T) () (V) (W) L. capacity | pacity’? | type filter™ 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 A3AS 11.3 HIV 0.42 Use Yaskawa | 0.28 5 Appli- | LF- Single- | Yaskawa
200V | (0.041P) 1.25 cable. See cable 205A | phase | HI-15E5
min. 4.6.2 Motor 200 {30 A}, or
?é) ggHP) ASAS 1.5 0.6 Cables below 0.3 VAC equiva-
: for details. w II W Class, |lent
0ow 01AS |25 0.87 0.5 ¥ 5A
(0.13HP)
200 W 02AS8 4.0 2.0 0.75
{0.27HP)
400 W 04AS |80 HIV 26 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
750W | 08AS | 11.0 44 gggf'a‘g;;”;i 27 16 LF- | Single-
{1.01HP) vironment. 220 gggse
VAC
Class,
’E;ggv 20 A
For 30w A3BS (20 HIV 0.63 0.25 5 7 LF- Single-
100V | (0.04HP) 1.25 205A | phase
SOW | ASBS |26 min. o9 0.3 200
(0.07HP) VAC
. Class,
100 W 01BS 145 2.2 Use cable 0.5 5A
{0.13HP} size AWG22
200W | 02BS | 8.0 HV |27 Eg é\;\fﬁ 5 [o7s 8 LF- | Single-
(C.27HP) 2.0 mﬁqZ) ) 210 phase
min. : 200
300W {0385 | 140 37 1.4 15 LF- | VAC
(0.4GHP) 220 %af\s.

"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  Specifications and Dimensional Drawings of Peripheral Devices

2) The types of cable are shown in the table below. Use it in combination with the table

above.
Cable Type Conductor Aliowable 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 ratic if cables are bundled in PVC or metal ducts.

3) Use temperature-resistant caple under high ambient or pane! 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 VO Signal CN1 | Cable Use twisted-pair cable or twisted-pair
Connector shieided cable.
Applicable Cable | AWG24,26,28,30
Finished Cable @16.0 mm (& 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, 286, 28,
30. However, use AWG22 for encoder
power supply and FG line. Use AWGZ6
for other signals. These connactions
permit wiring distances up tc 20 m
{65.6 fi).

Finished Cable @11.6(20.46 in.) mm MAX,
Dimensions

Note Cable selection conditions: three cables per bundle at 40 °C ambient temperature, with the
rated current flowing.
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SERVO SELECTION AND DATA SHEETS
4.6.2 Motor Cables

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)

190

Type L in mm (feet)
1-1 100 0.33
DPO32008 3000+0 (10+0 )
DP9320081-2 +100 +0.33
5000 ¢ (167 0 )
DP9320081-3 +500 +1.67
10000 0 {333 ¢ )
i 560 1.67
DP2320081-4 ?500{;0 (50 +0
DP3320081-5 +500 +1.67
20000 o (867 0 )

Connactor for Motor £nd of Cable
Cap: 172159-1 (4-pin}

Finished Dimension:27.5mm Max

Cabie; AWG20 x 4 core

L

Servopack End of Cable
Socket; 170362-1 or 170366-1 ;
Shrink Tube Shrink Tube , “MP Terminais
M4 Crimped Terminals
35 | (1.38)

by Cables For Motor With Brake {with connector and AMP terminals)

Type Lin mm (feet)
PPa320083-1 +100 +0.33
3000 © (1007 )
DPY320083-2 100 0.33
500070 (1670 )
DP9320083-3 500 1.67
100000 (33370 )
DP9320083-4 +500 +1.87
1650000 (50 ©
DP9320083-5 500 1.67
200000 (667 G )

Conneclor for Motor End of Cable
Cap: 172160-1 (6-pin)
Socket: 170362-1 or 170366-1

\ Shrink Tube

Finished Rimension:
@7.5mm Max

Cable: AWG20 x 4 core
Shrink Tube /

Servopack End of Cable
AMP Terminalg
M4 Crimped Terminals

g7 Marker Tube




4.6

Specifications and Dimensional Drawings of Peripheral Devices

¢) Cables For Motor Without Brake

{Cable Only)
Cable AWGZ20 x 4 core
N
y
I ]
: S— :
i |
Type L in mm (feet)
DP8409359-1 +100 +0.33
3000 © (100 )
£P8409358-2 +100 +0.33
5000 © (167 0 )
DP8409358-3 +500 +1.67
10000 © (333 0 )
DP8409359-4 +500 +1.67
15000 0 (50 0 )
DP8409359-5 500 1.67
200000 (66.7 0 )

7
AMP Connector

Cap: 172159-1

Socket: 1708621 or 170365-1 (Manufactured by AMP.)

-

[ M4 Crimped Terminals }
=L | phase
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SERVO SELECTION AND DATA SHEETS

4.6.2 Motor Cables

192

dy Cables For Motor With Brake
{Cable Only)

Cable AWG20 x 6 core

=

L

Type L in mm (feet)
£PB409360-1 8000+10 90 “ O+%.33 }
DPB8409360-2 5000+2}00 (16_?+%33 )
DF8409360-3 ; 000O+%00 (333 -»% .67 |
DP8409360-4 15000+300 (50 +$ 67
DP8409360-5 20000+%00 (66.7 +$ .6?)

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 cabie 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.




4.6 Specifications and Dimensional Drawings of Peripheral Devices

4.6.3 Connector Kits

1) A connector kit comprises three connectors as snown in the diagram below: one encoder
connector at both the motor and Servopack ends of the cabte and a motor connector for

the mctor end of the cable.

Encoder Connactor for Motor End of Cable Encoder Connactor for Servopack End of Cable

Motor Connector for Motor End of Cable

Two types of connector kit are available according to the foliowing information:

s |3 the motor with or without a brake?
A connector kit is required in the foliowing cases:
a) If motor cable only is purchased (whether or not motor has a brake}.

b) if 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 (0.83)
m i
| B0 NEREE
fﬂ@ ﬂi"’—J e EELLE | gu
TS (0.16) ""—

Cap: 1721611
Socket: 170365-1
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4.6.3 Connector Kits

3) Select one of the following two types of motor cable connector.

a) Motor Without Brake

w
o
—
o
23]
L

3~
el
=
]
11.8(C.46)

9.8(0.39)

Cap: 1721591
Socket: 170362-1 or 170366-1

b} Motor With Brake

14 (0.55)

o i 237 (0.93)

i S iats ¥ s {
S,E ::@:", . H____,E*T o
0| Ji lﬂ & l»... UD o -
gt e L O s
yé2 =

(0.17)
Cap: 172160-1

Socket: 1703621 or 170366-1
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4.6 Specifications and Dimensional Drawings of Peripheral Devices

4) Only one type of encoder connector is available for the Servopack end of the cable.

« Connector

&
Q
=2
, @ -
e | =4
Rt 10
i 5_"__/
AR ale |
Tariolo oooo&so g8
Rl ﬂ [} Fie
| [ (o [ BN R0E = e
il ==15% . &
[ =2 dlg
o LO B, £
I

Pin #1
({% bt 1
9’ — - ‘! 3 zlr, _=__
d ml g
Gl o~ 37 ; :
¥ vl t e
12.7 8
Pin # 11 ""L— (0.05)
A 1
B
Units; mm (inches)
Connector Type A B c
10120-3000VE 11.43(0.45) 17.6{0.89) 22.0(0.87)
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4.6.3 Connector Kits

s Case
D 1
F + :
I
A C
= ! f
T
G
l
!é( © e ' ° e
- (0.5)
For -52A0
Diagram of Assembled Connector (for refarence)
Units: mm {inches)
Connector Case A B c D E F
10120-3000VE | 10320-52A0-008 22.0 18.0 14.0 12.0 10.0 27.4
(0.87] |(0.71) |(0.55) |(0.47) ((0.39) |(1.08)

5) The types of connector kit are shown below. Select the type of connector kit according to
the connectors selected in {2), (3), and (4) above.

196

3

Including one spare.

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 a Type Qt Type Q Type Q Type Q Type Qt
Without ty y ty ty ty ¥
DPG420006-1 | Incremental | Without 11 113 2 211 11 1 *3
172161 170365 | ' {10120 10320- 172159 170386 |5
-1 -1 3000VE 52A0- -1 -1
DP9420006-2 | Incrementat | With 008 T 3
172160 7
-1
*1 Manufactured by AMP.
*2 Manufactured by 3M.



4.6 Specifications and Dimensional Drawings of Peripheral Devices

4.6.4 Brake Power Supply
1) Brake power supplies are available for 200 V and 100 V input.

200 VAC Input: LPSE-2HO1
100 VAC Input: LPDE-1HO1

Use for Servomotor with brake.

« Dimensional Drawings

50 (1.97
30 {1.18)
Manufacturad by Yaskawa Controls Co., Lid.

= » =

2-3$3(2-20.12) MTG HOLES
(SPOT FACING @5.5
(20.22), 4 (0.16) LONG)

e ) [ @
3 57 ol &
i Name |: : [oXe)] N- 2
\‘ i 5 S
Lead Wires (0.98)
o Lead Wire Length: 500 mm each {19.62 in.)
o Max. Ambient Temperature: 60°C
e Lead Wires: Color Coded
AC input Brake
100V 200V
Blue/White Yellow/White Bed/Black
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4.6.4 Brake Power Supply

2) The internal circuits are shown below. Whiie it is possible to switch either the AC or DC
side of the brake power supply, it is normaily 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 vol-
ages due to switching the DC side damaging the brake coil.

= internal Circuit for 200 VAC Input (LPSE-2HO01)

Yellow J L — S
AC Side . ke
Dicde pressor
White ¢ O
» Internal Circuit for 100 VAC Input (LPDE-1HO1)
Diode Bridge
Blue ¢
Surge ]
AC Sid s
ide ~/ pres
430? Sur
Sup)
White é

3
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4.6 Specifications and Dimensional Drawings of Peripheral Devices

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
Connegtor: 10120-3000VE

Connector for Encoder End of Cable

Cap: 1721611 {9-pin} Cable BO400064
Socket: 170361-1 or 170365-1 Shrink Tube

Type L in mm (feet}

DPG320089-1 700 035
0 300070 {100 )

DP9320089-2 33

+100 +0.
5000 © (16.7 © }

DP9320089-3 500 e
3 100000 (333 0 )

DP9320089-4 +2) 67

+500
15000 0 (80

£P932008¢-5 1.67

+300 +1.6
20000 0 (66.7 0 )
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4.6.5 Encoder Cables

b)Y Servopack End without Connector

Cable B9400064 Wire Markers
: i able BY

cap: 1721611 ©-pin (AWG22 x 3C, AWG26 x 4P)
Socket: 170361-1
(connected)

Wires

Shrink Tube / Shrink Tube
A\

: I Y.
E==—am I

Encoder End E
]

Servopack End

35 11.38) |_20_| (0.79)
L 60
{2.36)

Type L in mm (feet)
DPO320086-1 30001»2) 00 r 0+%,33 )
DP9320086-2 +100 +0.33

5000 © (167 0 )

DPY320086-3 +500 +1.67
10000 ¢ {(33.3 0 )

DP9320086-4 ’ 5000+%00 (50 +é 67
- 500 1,67
DP9520086-5 200000 (66.7 0 )

" Case: 10320-52A0-008 (Manufactured by 3M.)
Connector: 10120-3000VE {Manufaciured by 3M.)

]

Cap: 172161-1

Socket: 170361-1 0.12mm?
1o Blue. :H 016
2 o4 ro 17
3 ordatelion o 18
4o WniloValiondh Fy 218 Servopack End
Encoder End § o Mithite/GiroenZ B 415
8 o-Bad . 4
7olBlagk £+ ¢ ot
NN
2 2
¢.3 mm b Lo &
30 N %
Groen/Yellov ..

I P: twisted-pair shislded cables.

*Purchase cases and connectors separately. Refer to 4.6.3 Connecior Kits for details.
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¢) Cable Only
Cable AWG22 x 3C, AWG28 x 4P
e W
—— |
! : s
Type L in mm {feet)
B9400064-1 +100 +0.33
3000 ¢ (100 )
B9400064-2 +100 +0.33
5000 0 (167 0}
B9400064-3 +500 +1.67
10000 0 {333 ¢ )
B9400064-4 +500 +1.67
15000 © {80 0 }
B89400064-5 +500 +1.67
20060 G (66.7 0 )

/ / ’
Cap: 172161-1 {(Manufaciured by AMP.) Case! 10320-52A0-008 (Manufactured by 3M.}
Socket: 170361-1 or 170365-1 Connector: 10120-3000VE (Manufactured by 3M.)
{Manufactured by AMP.) /

o2 mm?
172163 Connector
1 Blug o 18
204 \\lr‘«‘hne!B\ue R3] Lo 47
ggﬁ th: o » :g
5 otreEl L 1
5 o Wm;g@rggn;E 1o 15
Encader End gg— ad b 03 ? Servapack £nd

N / [ -0 5

03eom 1 Eg%

\ ; ; o 3

g0 1 20

Graen/Yallow a———’"

I P: twisted-pair shigided cables.

*  purchase caps, sockets, cases, and connectors separately. Referto 4.6.3.
Connector Kits for details.
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4.6.5 Encoder Cables

2) Details of the encoder cables are summarized in the table below.
These cabies are not supplied as accessories with a Servopack or Servomotor.
Purchase in standard specified lengths as required,

Cabie Specification Incremental Encoder
(Yaskawa Drg. #89400064)
Basic Specifications Compound KQVV-SW
AWG22 x 3C, AWG26 x 4P
Finished Dimension 7.5 mm (€0.30 in.)

Internal Structure and Lead Colers

A-g Red
As Black
Az Green/Yellow
Fy Blue - White/Blue (Twisted pair)
Fo Yeilow - White/Yellow (Twisted pair)
a2 Green ~ White/Green
{Twisted pair)
Fs Orange - White/Orange
{Twisted pain
Yaskawa standard specifications Standard lengths;
' 3m{(2.8ft.), 5 m (16.4ft), 10 m (32.8f.),
15 m (49.2ft.), 20 m (65.6ft.) *

“When appropriate cable is used, the allowable wiring distance between Servopack and Ser-
vomotor (PG} is 20 m (85.6ft.) max.

Note See items a) and b} in this section for details about cables with connectors.
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4.6 Specifications and Dimensional Drawings of Peripheral Devices

4.6.6 CN1 Connector

} This connector is required to connect the host controller to CN1 on the Servopack.

e Connector

254(0,10), . o
1.27(0.05) 1, =
' =)

%

5.4{0.20)

St
Wﬁ
bt =m0
|
(6.6}
{0.28)

(0.11)

193
(0.76)

(0.50)

¢ i
ol =2 : '
Pin # 19 _L_m (0.05) \%L
A
- |
Units: mm (inches)
Connector Type A B c
10136-3000VE 21.59 (0.85) 27.8(1.09) 32.2 (1.27)
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4.6.6 CNI Connector

e Case
¢
[
E
E
[127
0.5)
For -52A0
Diagram of Assembled Connector (for reference)
Units: mm (inches)
Connect Case A B c D E F
or Type Type
10136- 10336-52 | 32.2 43.5 18.0 17.0 14.0 37.6
3000VE | AD-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 Gty
DP9420007 | 1/0 connector | 10136-3000V | 1 10336-52A0- |1
for CN1 E” 008"

* Manufactured by 3M.
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4.6 Specifications and Dimensional Drawings of Peripheral Devices

4.6.7 Connector Terminal Block Converter Unit

1) A connector terminal block converter unit comprises a CN1 connector 0.5 m (1.64 f)
cable.
The terminal tlock numpers match the Servopack CN1 connector numbers.

e Connector Terminal Block Converter Unit Type:

o JUSP-TA36P
O
I
[Wex]
CNT Cable Length: 0.5 m (1.64 ft

B

40-Pin Connector Plug:
FCN-364P040-AU

I®I®I®E®B®£C:Dl<?i®l
[ —

(020

40-Pin Terminal Block,
M3.5 screws

Servopack
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4.6.7 Connector Terminal Block Converter Unit

2) The relationships between terminal block pin numbers and signal names are shown in
the table below.

SGDL Servopack JUSP-TA36P Terminal Biock Unit
. 1CN Connector Terminal
Signal Name Pin # ) # Block #
T-REF ! IF Al 1
5G-T 2 B1 2
V-REF s : , B Az 3
5G-V 4 : : B2 4
5 A3 5
6 , : ¢ P B3 g
BR 7 : : Ad 7
8 : : B4 8
TEON g j : A5 9
SG-COM 10 j : BS 10
BT 14 : i AB 11
NOr 12 ; i B6 12
PN 13 ; ; A7 13
5ON 14 : BY 14
BN 15 ' : A8 15
P.OT 16 : ’ 88 16
N-OT 17 : : A9 17
ALMRBST 18 : : Bg 18
SG-PG 19 : j A10 19
PAD 20 : ; c 5 B10 20
#PAD 21 ' : A1 21
PBO 22 : : e 5 Bt 22
xPBO 23 .' I Al2 23
PCO 24 : - : > B12 24
<PCO 25 ; ; Al13 25
26 f f B13 26
27 : : PP Atd 27
28 : , B4 28
29 ' ' iz A5 29
ALO1 30 : : B15 30
ALOD 31 A16 31
ALO3 32 : : 816 32
SG-AL ag ; : A17 33
ALM a4 : . 3 = Bi7 34
ALM-SG 35 " ! A18 35
=G 36 —— B18 36
Connactor Case MU Al 37
19 38
Cable: Supplied with terminal block A0 39
@ P : Twisted pair B20 40
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4.6 Specifications and Dimensional Drawings ¢ f Peripheral Devices

4.6.8 Cable With CN1 Connector and One End Without Connector

1} Use a cable with no connector atthe host controfler end. The loose wires are marked with
labels with terminai numbers indicated.

SGDL Servopack (3M36P connector)

(3M)
Conneactor at Servopack End (36 P)
10136-6000EL Terminal number
iabels

rL
[

Pl

Shett Cable (Black)
103386-52A0-008 SSRFPVV-SB 28 x 18P

‘ §
|~
G ) 1000 % ‘E. w0 |

WP NN I —

0.098 +0.033
(330 1) (0130 #r)

& Cable with CN1 Connector and One End Loose Wires:
DE9404859

]
P
3
ik
[

Details of Leads

et
L

i

Case

SRR ERENERRENYEEEUs G EBRIE

Connector Unit

4.6.9 Circuit Breaker

1) The customer should purchase & circuit breaker (MCCB) of appropriate capacity.

s Recommended Product

[ﬁw Ground fault detector for motor protection manufactured by

Mitsubishi Electric Co. Lid.
Type: MN50-CF
Rated Current: 7.1 A, 10 A, 16 A, 25 A, 32 A, 45A

Use to protect the power lines.

ilale %
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4.6.10 Noise Filter

4.6.10 Noise Filter

1} Select the noise filter from the following three types according to the Servopack capacity.

install to efiminate 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
30QW(0.40HP)(100V}, 750W(1.01HP) LF-220

» Dimensional Diagrams

e LF-205A (Single-phase 200 VAC Class, 5 A)

8-08.5 16.b0.14)

(1.57)
, 1{1.18)
{0.94)

[ 3
glgjE ¢ IN Raling Plate @
2 4
| 4-M3 @
63 (2.48) F ' f :
T2 {2 B | 15
B (318) | ’ -
135 55 (0.59)
(0.53 {0.53) .3 |
{1.30)
o |.F-210 (Single-phase 200 VAC Class, 10 A)
S
& 8045
(8-0.18) _
G 3 ©
% N Rating 5-hid
2 Plate A .@
95 (a74) | ©
ekl e
e (453 T | {0.98)
T
0.63) 50
1971
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e LF-220 (Single-phase 200 VAC Class, 20 A)

@i~
f~ ©J
ool
TR
1 3
o & g:r iN Rating
Zplate 4
el
130 (5.12)
144 (5.67)
160 {6.30)
29

(1.14)

4.6.11 Magnetic Contactor

1) Use one 30 A magnetic contactor of the type shown below for asingle Z-L Series, regard-
less of capacity. For multiple servo systems, select the magnetic contactor according to

the total capacity.

4

Type: HI-1BE5 (30 A)
Turns servo ON and OFF.

{Note)Attach an appropriate surge suppressor 1o the
magnetic contactor.
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4.6.42 Surge Suppressor

e Dimensional Diagram

2 x M4 Mounting Holes

M4 Auxiliary Contact Teggrninals
9.7(0.38} 9

Main Contact Terminals

4.6.12 Surge Suppressor

[P 96 (3.54) min. __ .
i b S 270 2 x M4 Mounting Holes
: 88 (0.33) Lo (138
- ; '
I !
l : A
R
IR i?j
o L
o b it
020 @ig T ol Approx. Mass: 0.33 kg (0.73 Ib)

M4 Coil Terminals

Slider

1) Attach a surge suppressor to the magnetic contactor to prevent power supply noise and

protect coniacts.

210

s Recommended Product
Spark Killer manufactured by Okaya Electric Industries Co., Ltd.
Type: CR505008A (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

1) JUSP--RGO8 type
Dimensional drawings of the regenerative unit are shown below.

» Dimensional Drawings

Hole 6 dia.
(073
&% 55 (b0.24) Q i;:i
g o >
WY 3 4 M4 External Terminal Screws
REGEMERATIVE LNIT
JAUSP.RG08
POWER O
RELH o
ALFE ©
& tar i BN
& |- o
@ 18l o
gz |\
(o
&8
LR
3};__ | e
pd
Approx. Mass: 1 kg (2.20 lo) hnd 12 \_fl’___J
(0'98- 25 6 (0.24) l P (5 12)
: 50 .18'5 130 W
(1.87} ©.73)

2) JUSP-RGOSC 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.

« Dimensicnal Drawings

e

180 630)

A
Approx. Mass: 1 kg (2.20 b) }f; WL”
ol T s ol |
-1 2 H i H
< ::::s.jso RS - I
| T 073 {512
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4.6.13 Regenerative Unit

212

¢ Regenerative Unit Specifications

Current

Type JUSP-RGOS8 Remarks
JUSP-RG08C
Applicable Servopack SGDL Servopack
Regenerative Working 380vde
Voltage
Regenerative Processing 8Adc Regenerative Resistance:

508, 60W

Error Detection Function

Regenerative resistance
disconnection, regenerative
TR fault, overvoltage

Alarm Output

Normally closed contact
{open when protective
function operates)

200 V operation OK

Bimensiocns  inmm
(inches)

55W x 160H x 130D
(2.17W x 6.30H x 5.31D)
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4.6.14 Cables for Connecting PC and Servopack

1) Special cables forconnectingaPCtoa Servopack. Using these cables allows monitoring
and setting of user constants with a PC.
PG 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 F-13G90-27 (D2BC)

ENTeaTK®

fomls  (Made by DDK.)
=
I

H Gonnection Cable (2 m) (6.56 ft) or less m—
B § i ‘B

0-Sub 9-pin {Male} 17JE-23090-02 (D8B)
[-Sub 25-pin (Malg) or D-sub 9-pin {Male) {Made by DDK.}

Ag-2320

o Dimensional Drawings for Type DE9405258 (for NEC PC)

D-Bub connector 25-pin (Male) 17JE-23250-02 (DBA)

2000850 (8.56-50.164)

(i w0
; | ‘[
/a P Cabie (Black) UL292T Ty M3 sorews x

9-strand twisted
10 length, 0.5
(0.16 X 7) shielded pitch g

M2.6screw  CA0ie Pin Connector 17JE-23090-02 (D1)

Note: Fold back the cable shielding at each end of the cable and secure it with clamps.

2} The communications specifications and connecting-circuit specifications are listed be-
low.

» Baud Rate: 9600 bps

o Number of Bits Start: 1 bit
Data: 7 bits
Stop: 1 bit
Parity: 1 bit (even)

» Synchronization Start-Stop
s XON/XOFF Control None
¢ Shift Control: None
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4.6.14 Cables for Connecting PC and Servepack

» Communications Method: Semi-duplex
Servopack Eng (3CN) R5-232C Port {Personal Computer End)

*TXD 20 -y O #mxD
*RXD 40 E : O *TXD

ov 9> =} O ov
Do O  Amrs
Shield | —0 T8

FG Case O oL O FG

Note: Maximum cabte length is 2 m (6.56 ).

3) Connection is also possible to the RS-422A port. In this case, the connection circuit is as
foltows:

s Transmission Distance: 30 m (98.4 ft) max.

e Transmission System:; RS-422A

Servopack End (CN3) RS-422A Port (Personal Computer End)

XD 1 . — RXD

*TXD 2 - *RXD
RBXD 3 T TXD

*RXD 4 — *TXO

*RXD 6 i):] i1 )
RT 7 ; E Shield
[tAY) g av

Vo7
FG  (Case © ’

s Terminal Arrangement at Servopack End

Pin Signal Name Signal Circuit Name Signal Direction
#
1 TXD Transmit data (not inverted) P<5
2 “TXD Transmit data (inverted) Pe3
3 RXD Receive data (not inverted) P—3
4 *RXD Receive data {inverted) P-=3
5 OPH #
6 *RXD Shorting pins 6 and 7 inserts 220 Q termination resistance
7 RT between RXD and "RXD.
8 VPP #
9 GND Signal ground 0 V

B: Personal computer
S: Servopack
#: Terminal not used, leave open.
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4) Cable for connecting Servopack and IBM PC (1BM compatible PC)
Use Yaskawa DE9408565 type cable.

« Dimensional Drawings: Type DES408565

D-sub Connector

17JE-1 3090—02(D8A)

2-M2.8 Screw
Pitch 0.45

2000450

5

Cable (Black)

UL2e21 2-M3 Screw

9-strand twisted Pitch 0.5 Pin Connactor

{0.16 X7) 17JE~23090-02(D1)

shislded cable

Note; Fold back the cable shielding at each end of the cable and secure it with clamp.

s Connecticn

Personal Computer End

Servopack End

{D~sub 9~pin) {D-sub 9-—pin)
Clarnp with Hood ¢ .+, : o Clamp with Hood
I
[
RO 20 ! 02 7D
T ip Lt 04 RO
RIS 16— -
015 § il o
§+6N 50 — 085 GlD

5) Cable for connecting Servopack and NEC PC—-98 half-pitch connector
Use Yaskawa DE9408564 type cable.

« Dimensional Drawings: Type DES408564

Plug: 10114EL
Shell:10314-3210-000 (Made by 3M)

l 2000% 50

Cable {Black)

uL2921 2-M3 Screw

g-strand twisted  Pitch 0.5 Pin Connector

(0,16 X7) 17JE-23090-02(01)

shielded cable

Note: Fold back the cable shieiding at each end of the cable and secure it with ciamp.
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4.6.14 Cables for Connecting PC and Servopack

» Connection

Parsonal Computer End Servopack End
{CN3)
Clamp with Hood = - o Clamp with Hood
FG 12 O- P
RXD 10 ek G 2 TXD
TXD 9 o 1 < 4 RXD
RTS 10 Oj I
CTS 4 O P
S-GND 140 - 09 S GND
el
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INSPECTION, MAINTENANCE,

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 atarm display and for problems which result in no alarm display.

5.1 Inspection and Maintenance .............. 218
BT Servomotor. ..o e 218
B.1.2 Servopack ... 219

§2  Troubleshooting .....ccovvveennnueenesrer 220

5.2.1 Troubleshooting Problems with Alarm Display ......... 220
5.2.2 Troubleshooting Problems With No Alarm Display ... .. 233
5.2.3 Internal Cennection Diagram and

Instrument Connection Examples .. ... 234
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INSPECTION, MAINTENANCE AND TROUBLESHOOTING

5.1.1 Servomotor

218

5.1

Inspection and Maintenance

% This section describes the basic inspections and maintenance for E-L. Series servo
. drives.

T Vo041 (o] 218
STV ODACK e e e 219

5,11
5.1.2

5.1.1 Servomotor

For inspection and maintenance of servomotors, follow the simple, daily inspection proce-
dures in the table below.

The AC servomotors are brushless. Simple, daily inspection is sufficient. The inspection and
maintenance frequencies in the table are only guidelines. Determine the frequency to suit the

operating conditions and environment.

ltem Freguency 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 M, insulation resistance is
{See note below) below 10 M.
Replace oil seal | Every 5,000 Remove servomotor from Applies only to motors with
hours machine and replace cil seal. | oil seal.
Qverhaul Every 20,000 Contact your Yaskawa The custormner should not
hours or & years | representative, disassemble and clean the
servomotor.

Note Measure across the servomotor FG (green/yellow) and the U-phase {red), V-
phase {white), or W-phase (blue) power lead.

During inspection and maintenance, do not disassemble the servomotor,
If disassembly of the servomotor is required, contact your Yaskawa representative.




5.1 Inspection and Maintenance

5.1.2 Servopack

For inspection and maintenance of the Sarvopack, foliow the inspection procedures in the
table below at least cnce every year.

The Servopack contains highly reliable parts and daily inspection is not required, Carry out
the inspections and maintenance in the 1able below once every year.

ltem Frequency Procedure Remedy
Clean unit interior and | Yearly Check for dust, dirt, and oil on Clean with
circuit boards the surfaces. compressed aif.
L.oose SCrews Yearly Check for ioose terminal block Tighten any loose
and connector sCrews. SCrews.
Defective parts inunit | Yearly Check for 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 overtime. To avoid failure,
replace these parts at the frequency indicated.

Part Standard Replacement Method
Replacement Period
Smoothing Capacitor 7 to 8 years Test. Heplace with new part if necessary.
Relays Test. Replace if necessary.
Fuse 10 years Replace with new part.

Note Operating Conditions:
« Ambient Temperature: annual average 30°C
» Load Factor: 80% max.

» Operation Rate: 20 hours/day max.
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5.2.1 Troubleshooeting Problems with Alarm Display

229

5.2

Troubleshooting

= 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 Probiems with Atarm Display ... ..................... 220
5.2.2 Troubleshooting Problems With No Alarm Display .................... 233
5.2.3 Internal Connection Diagram and Instrument Connection Examples .. .. 234

2.2.1 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 your Yaskawa representative if the problem cannot be solved by the described pro-
cedures,

¢ Display and Outputs

Digital Operator Alarm Output
Eiiasf’r:;ag;::g Alarm Code Qutput Alarm Output
ALO1 ALO2 ALO3
A.99 QFF OFF OFF ON

OFF: Cutputtransistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

Indicates normal operation. Not an alarm.,



5.2 Troubleshooting

e Display and Qutputs

Digital Operator
Display and
Alarm Name

Alarm Output
Alarm Code Qutput
ALO1 ALO2 ALQO3

Alarm Output

A.02 OFF OFF OFF OFF

User constanis
breakdown

OFF: Cutput transistoris OFF
ON: Output transister is ON

Status When Alarm Qccurred

At power ON AB
Cause Remedy
A Power turned OFF during parameter write. | Replace Servopack.
Afarm occurred next power ON,
B Circuit board (1PWB) defective Replace Servopack.

e Display and Outputs

Digital Operator Alarm Output

Display and Alarm Code Qutput Alarm Output
Alarm Name
ALO1 ALO2Z ALO3
A.04 OFF OFF OFF OFF
User constant
setting error

OFF: Output transistoris 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 Beset ail user constants in range.
previcusly set or loaded. Otherwise, re-foad correct user censtants.
B Circuit board (1PWB) defective Replace Servopack.
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5.2.1 Troubleshooting Problemns with Alarm Display cont.

222

¢ Display and Outputs

Digital Operator Alarm Output
Display and Atarm Code Qutput Alarm Qutput
Alarm Name
ALO1 ALO2Z ALO3
A.10 ON OFF QFF OFF
Overcurrent

Status When Alarm Occurred

OFF: Output transistor is OFF
ON: Cutput transistor is ON

During servomotor LON
operation A BCDE g:g'::l ﬁirr:’;dooNN{S R o E
At power ON
power 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 (1PWRB) defective Replace Servopack.
» Power transistor defective
E Current feedback circuit, power transistor, | Replace Servopack.
DB relay, or circuit board defective.




52 Troubleshooting

e Display and Outputs

Digital Operator Alarm Output
Display and Alarm Code Qutput Alarm Qutput
Alarm Name
A41.01 ALOZ ALOZ
A.40 OFF OFfF ON OFF
Overvoitage

OFF: Output transistoris OFF
ON: Output transistor is ON

Status When Alarm Occurred

During servomator At er ON
operation ( power EF

Duging motor
deceleration —~— A, D

During normal
operation B.Cpo

Cause Remedy

A Load inertia high and motor speed toc high | Change operating conditions.
« Use regenerative unit.

« If multiple units are used, connect all P, N
terminals in paraliel.

B Load exceeds capacity of regenerative unit 1 Change operating conditions.

C Servomotor speed too high Reduce motor speed.

D Servopack defective Replace Servopack.

= Input voitage too high Change input voltage to normal value.
F Gircuit board (1PWB) defective. Replace Servopack.
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e Display and Qutputs

Digital Operator

Alarm Qutput

Rispiay and Alarm Code Output Alarm Qutput
Alarm Name
ALO1 ALO2 ALO3
A51 ON OFF ON OFF
Overspeed
QOFF: Output transistor is OFF
ON: Output transistor is ON
Status When Alarm Qccurred
When servo ON (S-ON) L.
signat turned ON AscoD At power ON —D
L During high-speed
servornator rotation —— A B.C. D

put

afler reference in-

Alarm detected at
110% max. speed

Cause

Remedy

A + Servomotor wiring incorrect,

» Encoder wiring incorrect {(disconnection,
shortcircuit, power supply, etc.)

Check and correct wiring. (Check A-, B-,
C-phase pulses correct at CN2.)

B Incremental encoder power not supplied

from Servopack.

Use the Servopack power supply for the
encoder.

C Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
D Circuit board (1PWB) defective Replace Servopack.




5.2 Troubleshooting

e Display and Outputs

Digital Operator Alarm Output
Disptay and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.70 ON ON ON OFF
Overload

Status When Alarm Occurred

OFF: Qutput transistoris OFF
ON: Output transistor is ON

When servo ON (S-ON) At power ON
signal turned ON A B.D E
When position
reference input
Mo servomotor
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.
£ Circuit board {1PWB) defective Replace Servopack.
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e Display and Outputs

Digital Operator Alarm Qutput
R;:fr:}a%:!%‘i Alarm Code Qutput Alarm Output
ALO1 ALO2 ) ALO3
A.bi OFF OFF QFF OFF

Reference input
read error (for
speedftorgue
control only)

Status When Alarm Occurred

OFF: Qutputtransistoris OFF
ON: Output transistor is ON

Buring servomotor At power ON
operation A.B P C
Cause Remedy
A Part malfunctioned in reference read-in unit | Reset alarm and restart operation.
{A/D converter, etc.).
B Part defective in reference read-in unit Replace Servopack.
(A/D converter, etc.).
C Circuit board (1PWB) defective Replace Servopack.




5.2 Troubleshooting

e Display and Outputs

Digital Operator Alarm Cutput
Dispiay and Alarm Code Output Alarm Output
Alarm Name
ALO1 ALO2 ALO3
A.C1 ON OFF ON OFF
Servo overrun
OFF: OQutputtransistoris OFF
ON: Output fransistor is ON
Status When Alarm Occurred
At power ON When servo ON (S-ON}
signal turned ON A BcoeE
User constant i
Cr01Bit0=0 |[—E e mout — A, B.C.0,E
Occurred 1 to 3 se-
conds after power ON
L User constant
Cn-0t Bit 0= 1 — A B,c 0 E
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at

disconnected

servemotor.

B Encoder wiring incorrect or discennected 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 Reptace Servopack.

227




INSPECTION, MAINTENANCE AND TROUBLESHOOTING
"

5.2.1 Troubleshooting Problems with Alarm Display cond,

228

¢ Display and Quiputs

Digital Operator

Alarm Qutput

Display and Alarm Code Output Alarm Qutput
Alarm Name
ALO1 ALO2 ALO3
A.C2 ON QFF ON OFF
Encoder phase
detection error

Status When Alarm Occurred

OFF: Qutputtransistoris OFF
ON: Output transistor is ON

At power ON During servomotor
b operation AB.Co
Qccurred 1 10 3 seconds
after power ON A BCopo
Cause Hemedy
A Noise in encoder witing. Separate encoder wiring from main wiring
circuits.
B Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection

G Encoder defective Replace servomotor.
D Circuit board {1PWRB) defective Replace Servopack.
o Display and Outputs
Digital Operator Alarm Quiput

Display and Alarm Code Output Alarm Output

Alarm Name
ALO1 ALO2 ALO3

A.C3 ON OFF ON OFF
Encoder A-,
B-phase
discontinuity

OFF: Cutput transistoris OFF
ON: Output transistor is ON




5.2 Troubleshooting

Status When Alarm Qccurred

At power ON When servo ON (S-ON)
signal turned ON A.BCD
User constant N
Cn01Bito=0 D Sge”%ﬁ’igﬁ“’ommr — A,B,C,D
Qceurred 1 to 3 seconds
after power ON
L User constant
Cn-01 Bit0 = 1 A.BC
Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
C Encoder defective Replace servomotor.
D Circuit board (1PWB} defective Replace Servopack.

o Display and Outputs

Digital Operator

Alarm Qutput

Display and

Alarm Code Qutput Alarm Output

Alarm Name

ALOY

ALO?2 ALO3

A.C4 ON

Encoder C-phase
discontinuity

OFF ON OFF

OFF: Output transistoris OFF
ON: Qutput transistor is ON

Status When Alarm Occurred

At power ON Whern servo ON {S-ON)
signal turned ON A8 CD
User constant .
Durin rvomot

cn0tBito=0 ——C ooaraon o ——A,B,C,D
Occurred 1 to 3 seconds
after power ON

PR
User constant
Cn-01 Bit 0 =1 — A.B,C, D
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Cause

Remedy

Encoder wiring incorrect or poor
connection

Check wiring and connectors at encoder.

Noise in encoder wiring.

Separate encoder wiring from main wiring
cirouits.

Encoder defective

Replace servomotor.

Circuit board (1PWB) defective

Replace Servopack.




5.2 Troubleshooting

Note

" N o

¢ Display and Outputs
Digital Operator Alarm Qutput

Display and Alarm Code Output Alarm Output

Alarm Name

ALO1 ALOZ2 ALO3

A.F3 OFF ON OFF OFF
Power ioss ervor

Status When Alarm Occurred

OFF: Output transistoris OFF
ON: Outpui transistor is ON

At power QN

—a

During servornotor
operation

— B

Cause

Remedy

Time between turning pewer OFF and back
ON was shorter than the power holding
time.

Adter turning power QFF, wait more than
the power holding time (610 15 s,
according to type} before turning the power
back ON.

If any of the following power supply
conditions are met during motor operation:

« Complete power faiiure @ half cycle of sup-
ply frequency
» Voltage drop: full cycle of supply frequency

Note Because of detector lag and detector
margin, power loss of 30 to 55 ms

does not cause an alarm.

Check the power supply.

Terms

» Complete power failure=Power faiiure
where voltage drops to zero.

« Voltage drop=Power failure where vol