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Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions pro-

vided in this manual may result in serious or possibly even fatal injury or damage to the products or to re-

lated equipment and systems.

/A WARNING

Indicates precautions that, if not heeded, could result in loss of life or serious injury.

/\ CAUTION

Indicates precautions that, if not heeded, could result in relatively serious or minor injury, damage to the

product, or faulty operations.

In some instances, items described in

/\ CAUTION

— i —

may also result in a serious accident.



Visual Aids

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

VRN

Speed/Torque

TUL

Positions

Indicates references for additional information.

Indicates definitions of difficult terms that have not been previously explained in
this manual.

Indicates information that is applicable only to Servopacks for speed/torque con-
trol (Model SGDF-JCJCS).

If neither this icon nor the following icon appears, the description is applicable to
both types of Servopack.

Indicates information that is applicable only to Servopacks for position control
(Model SGDF-IICP).

If neither this icon nor the previous icon appears, the description is applicable to
both types of Servopack.

Indicates information explaining the operating procedure using Hand-held Digital
Operator (Model JUSP-OP02A-3).
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Overview

About this Manual
This manual provides the following information for users of Z-Series Servomotors and Servo Drives.
* An overview of Servo Systems for first-time users.
* Checking the product on delivery and basic applications of the Servo.
* Servo applications.
* Selecting an appropriate Servo for your needs and placing an order.
* Inspection and maintenance.

Using this Manual

Manual Structure

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

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

B: Chapters explaining how to design a Servo System: For users who intend to design, install, and op-
erate a =-Series Servo Control System.

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

products.
Chapter Title Page Area
CHAPTER1 BasicOperation.................. .. ... .. ... .. ... 1-1......... B

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

CHAPTER 2 Applications ............... .. i, 2-1 ..., B
Describes the effective usage of =-Series features according
to application.

CHAPTER 3 Using the Digital Operator .............................. 3-1......... B
Describes operating procedures for =-Series Servos, turning
features ON and OFF, setting control constants, etc.

CHAPTER 4 Servo Selectionand DataSheets ........................ 4-1......... A, B

Describes selection methods for 2-Series Servos and periph-
erals and provides Servo specifications.

CHAPTER 5 Inspection and Maintenance ............................ 51......... C
Describes user maintenance and troubleshooting.
CHAPTER 6 EMC Directive Measures ......................couuuun.n. 6-1......... B
Provides the measures to conform to EN standards.
APPENDICES
A Servo Adjustment ... A1 Lol B,C
B Listofl/OSignals ........... .. i B-1 ........ A B,C
C ListofParameters ............ ... ... i C1 ........ B,C
D Listof Alarm Displays ... D-1 ........ B,C
INDEX ... Index 1 A,B,C

—_ix —



BASIC USES OF Z-SERIES PRODUCTS

Basic Terms

Meaning of Basic Terms

Unless otherwise specified, the following definitions are used in this manual.
Servomotor:  =-Series SGMM Servomotor.

Servopack:  =-Series SGDF Servopack.

Servo Drive: A set including an SGMM/SGDF Servomotor and an SGDF Servopack

Servo System: A complete Servo control system consisting of Servo Drive, host controller, and
peripheral devices.

Description of Technical Terms
Technical terminology that appears as bold in text is explained briefly at the bottom of the page.



Safety Precautions

The following precautions are for checking products upon delivery, installation, wiring, operation,

maintenance and inspections.

H Checking Products upon Delivery

A CAUTION

e Always use the Servomotor and Servopack in one of the specified combinations.

Not doing so may cause fire or malfunction.

H Installation

A CAUTION

e Never use the products in an environment subject to water, corrosive gases, inflammable gases,
or combustibles

Doing so may result in electric shock or fire.

M Wiring

A WARNING

e Ground the equipment ground terminal according to electrical codes (ground resistance: 100 Q or
less).

Improper grounding may result in electric shock or fire.

A CAUTION

® Do not connect a three-phase power supply to the U, V, or W output terminals.

Doing so may result in injury or fire.

e Securely fasten the power supply terminal screws and motor output terminal screws.

Not doing so may result in fire.

—_X]—



BASIC USES OF Z-SERIES PRODUCTS

H Operation

A WARNING

e Never touch any rotating motor parts while the motor is running.

Doing so may result in injury.

A CAUTION

e Conduct trial operation on the Servomotor alone with the motor shaft disconnected from machine
to avoid any unexpected accidents.

Not doing so may result in injury.
e Before starting operation with a machine connected, change the settings to match the user’s
constants of the machine.

Starting operation without matching the proper settings may cause the machine to run out of control or mal-
function.

e Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Not doing so may result in injury.

® Do not touch the heat sinks during operation.

Doing so may result in burns due to high temperatures.

Hl Maintenance and Inspection

A WARNING

® Never touch the inside of the Servopacks.

Doing so may result in electric shock.

® Do not touch terminals for five minutes after the power is turned OFF.

Residual voltage may cause electric shock.

A CAUTION

® Do not disassemble the Servomotor.

Doing so may result in electric shock or injury.

e Do not attempt to change wiring while the power is ON.

Doing so may result in electric shock or injury.

— Xii —



H General Precautions

Note the following to ensure safe application.

e The drawings presented in this manual are sometimes shown without covers or protective
guards. Always replace the cover or protective guard as specified first, and then operate the
products in accordance with the manual.

¢ The drawings presented in this manual are typical examples and may not match the product you
received.

» This manual is subject to change due to product improvement, specification modification, and
manual improvement. When this manual is revised, the manual code is updated and the new
manual is published as a next edition. The edition number appears on the front and back covers.

e If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representa-
tive or one of the offices listed on the back of this manual.

¢ Yaskawa will not take responsibility for the results of unauthorized modifications of this prod-
uct. Yaskawa shall not be liable for any damages or troubles resulting from unauthorized modifi-
cation.
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BASIC USES OF Z-SERIES PRODUCTS

©Yaskawa, 1999

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

information contained in this publication.
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BASIC OPERATION

This chapter describes the initial procedures when 2-Series products are de-
livered. It also explains the basic methods of connecting and operating =-Se-
ries products. Both first-time and experienced servo users must read this
chapter.

1.1 Precautions .......oveeeeeieneeeecncncenees 12

1.2 Installation ........ccoiiivvvnnnnnnneeneeess 1-4

1.2.1 Checkingon Delivery ........... ..., 1-4
1.2.2 Installing the Servomotor ......... ... .. .. ..o iia.. 1-6
1.2.3 Installing the Servopack ............. ... .. .. .. .. ... 1-9
1.2.4 PowerLoss ... 1-11

1.3 Connectionand Wiring .............cc00vee. 1212

1.3.1 Connecting to Peripheral Devices ...................... 1-12
1.3.2 Main Circuit Wiring and Power ON Sequence ............ 1-14
1.3.3 Examples of Connecting Host Controllers ................ 1-16

1.4 ConductingaTestRun ..................... 1-23

1.4.1 TestRunin Two Steps ........ ..., 1-23
1.4.2 Step 1: Test Run for Servomotor without Load ............ 1-24
1.4.3 Step 2: Test Run with the Servomotor Connected to

theMachine . . ........ ... ... ... ... 1-28
1.4.4 Supplementary Informationon Test Run ................. 1-29
1.4.5 Minimum Parameters and Input Signals . . ................ 1-30



BASIC OPERATION

1.1 Precautions

l This section provides precautions that must be observed when using =-Series products.

Do not connect the Servomotor directly to a commercial power supply.

Do not plug the Servomotor directly into the com-
mercial power supply. Direct connection to the
commercial power supply will damage the Servo-
motor. The Servomotor cannot operate without a
Servopack.

Do not connect
irectly. il

Damage will result!

Do not connect or disconnect the connector when power is ON.

Always turn the power OFF before connecting or
disconnecting a connector, except for the connec-
tor for the Digital Operator.

Not lit

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

Do not perform inspection or maintenance work for at least 5 minutes after the
power is turned OFF.

Even after the power is turned OFF, residual volt-
age stillremains in the capacitor inside the Servo-

Careful!

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

utes to avoid the risk of an electrical shock.

Wait at least 5
minutes

Install the Servopack at least 10 mm from other devices. Provide sufficient
clearance.

The Servopack generates heat. Configure the
system layout so that the Servopack is located
where it can radiate heat freely. The Servopack
must be installed in an environment free from con- Ambient

densation, vibration, and shock. temperature:
0to 50°C

—_12—



1.1Precautions

Perform noise reduction and grounding properly.

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

Install the system according to the following pre-
cautions.
® Separate high-voltage cables from low-voltage cables.
® Use cables as short as possible.
® Be sure to ground (ground resistance 100 Q2 or

less) for the Servomotor and Servopack.
o Never use a noise filter for the power supply

between the Servomotor and Servopack.

Casing

Servopack
ISignal:_ | servomotor

=iio

Be sure to ground
(less than 100 Q).

Do not perform continuous operation under overhanging load.

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

Servomotor

Do not apply regenerative
braking continuously.

Do not operate the Servomotor by turning the power ON and OFF.

Frequently turning the power ON and OFF causes
theinternal circuit elements to deteriorate. Always
start or stop the Servomotor by using reference
pulses.

— 13—
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Do not start and stop by
turning power ON and OFF



BASIC OPERATION
1.2.1 Checking on Delivery

1.2 Installation

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

1.2.1 Checking on Delivery

When =-Series products are delivered, check the following items.

Check Items Remarks
Check if the delivered products are | Check the types marked on the nameplates of
the ones you ordered. Servomotor and Servopack (see the following table).
Check if the motor shaft rotates If the motor shaft is smoothly turned by hand, it is
smoothly. normal. If the motor has brakes, however, it cannot be

turned manually.

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

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

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

—1-4 —




1.2Installation

Appearance Nameplate Type

Standard Servomotors

SGMM — A1 C 3 12 (]

=-Series

SGMM Servomotor

Rated output

A1: 10 W B3: 3W

A2:20 W B5: 5W

A3:30 W B9:10W

Supply voltage

B: 100 VAC

C:24VDC

S: EC safety standards, 24 VDC
(10W, 20 W)

Encoder specifications
3: 2048 P/R incremental encoder
F: 1024 P/R incremental encoder

Design revision order

— Rated output Rated output g‘hgg;gﬁ?aiii%?iey
Servomotor model current 3: Straight with flat seat
AC SERVO MOTOR Option
SGMM-A1C312 C: With brake (24 VDC)
Servo- L TOW‘24V|2.]A| Ins. B s . ih Reduction G
. ervomotors wi eauction Gears
«—
motors — 3000 r/m1n| 98/8 SGMM — A1 C 3 JA 2 [0
G89526-1-1-10
YASKAWA ELECTRIC CO. JAPAN S-Series
3-Series Serial number Manufacturing SGMM Servomotor
SGMM Servomotor | L___ date Rated output
Rated speed Al 10 W
A2: 20 W
A3:30 W
Supply voltage
B: 100 VAC
C: 24 VDC
S: EC safety standards, 24 VDC
(10W, 20 W)
Encoder specifications
3: 2048 P/R incremental encoder
With reduction gears
Gear ratio
A:15 1:1/5
B:1/16  2:1/16
C:1/256 3:1/25
(10/20 W) (30 W)
Shaft specifications
2: Straight without key
6: Straight with key and tap
Option
C: With brake (24 VDC)
SGDEF- D g 7 Applicable power supply
A1CS —_
DC2av ° Servopack model SGDF AMMC S
o SERVOPACK MODEL SGOF-A3CS 1P2X
i DC-INPUT____| AC-QUTPUT .
(@) L g 54y TPHG-24V 2-Series
= nm[] 2.4A 30 (40) W(hp) 2.9A SGDF Servopack
o/N 031402-1-1
ona —sp-S/N D00092916090001
Servo- @ Rated output
& ® A1:10W B3: 3W
packs oners__owmo TlN B A2:20W B5: 5W
% O FROOUCT SEVEE | A3:30 W B9:10 W
YASKAWA ELECTRIC [T URIUURURIRINI.
y MADE N JAPAN (S)ggzl)\//gcétage
1 T :
Type
. . S: For speed/torque control
@ @ — Serial number Applicable — P: For position control
motor capacity

3-Series SGDF
Servopack




BASIC OPERATION

1.2.2 Installing the Servomotor

1.2.2 Installing the Servomotor

Servomotors can be installed either horizontally or vertically. If, however, the Servomotor is
installed incorrectly or in an inappropriate location, the service life will be shortened or unex-
pected problems will occur. To prevent this, always follow the installation instructions de-
scribed below and install properly.

Before Installation

The edge of the motor shaft has an anticorrosive coating. Carefully and thoroughly clean
off the anti-corrosive coating using a cloth moistened with thinner before installing the
motor. Make sure that the thinner is completely wiped off.

Note Do not get thinner on any other parts of the Servomotor when cleaning the shaft.
Storage Temperature

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

Between -20 and 60 °C
Installation Site

The Servomotors are designed for indoor use.
Install the Servomotor in an environment which meets the following conditions:

* Free from corrosive and explosive gases

* Well-ventilated and free from dust and moisture

* Ambient temperature of 0 °C to 40 °C

* Relative humidity of 20% to 80% (with no condensation)
* Inspection and cleaning can be performed easily

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

—1-6 —



1.2Installation

Alignment

Align the shaft of the Servomotor with that of the equipment to be controlled, then connect
the shafts with couplings. Install the Servomotor so that alignment accuracy falls within
the range shown in the following diagram.

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

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

Note Ifthe shafts are notaligned properly, vibration will occur, resulting in damage to the bearings.
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BASIC OPERATION

1.2.2 Installing the Servomotorcont.

Allowable Load on Shaft End

Mechanical shock to the shaft end must be less than 490 m/s2 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.

Servomotor Model Allowable Allowable
SGMM- Radial Load | Thrust Load Reference Drawing
Fr [N(Ib)] Fs [N(Ib)]
Standard | A1C31000] 341 (7.7) 14.7 (3.3)
A2C31010] 44.1 (9.9)
A3C3100]
B3CF1[] 8 (1.8) 4.0 (0.90)
B5CF1L] Fr
BOCF1[] 10 (2.2) | Fs
. - @
With Gears |A1C3JACIC] | 51.9 (11.7) 47.0 (10.5) a—
A2C3JACIC]
A1C3JBOI | 76.4 (17.2)
A2C3JB]
A1C3JCOI] | 89.2 (20.1)
A2C3JCO]

Note a) The box ([J) at the end of the model number is for the shaft specifications.

b) The allowable load is applied to the shaft end.

Thrust load and radial load Fr

Thrust load (Fs): Shaft-end load applied parallel to the 4
centerline of a shaft Motor & Fs
Shaft end

Radial load (Fr): Shaft-end load applied perpendicular to
the centerline of a shaft
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1.2Installation

1.2.3 Installing the Servopack

The SGDF Servopack is a book-shaped compact ser- _—
vo controller. 4
Incorrect installation will cause malfunctions. Always SGOF- D
observe the following precautions when installing the DC2av—
Servopack. & E%:@
=1 =]
o 7T
Storage:
BB |k
When the Servopack is to be stored with the pow- O U
er cable disconnected, store it within the following =
temperature range: —
SGDF Servopack
Between -20 °C and 85 °C
Installation Site
Situation Notes on Installation
Design the control panel size, Servopack layout, and
Installed in a control panel cooling method so that the ambient temperature of the

Servopack does not exceed 50 °C.
Suppress radiation heat from the heating unit and a rise

Installed near a heating unit in temperature caused by convection so that the ambient
temperature of the Servopack does not exceed 50 °C.
Installed near a source of Install a vibration isolator underneath the Servopack to
vibration prevent it from receiving vibration.
Corrosive gases do not immediately affect the Servopack
Installed in a place subject to but will eventually cause contactor-related devices to
corrosive gases malfunction. Take appropriate action to prevent corrosive
gases.
Do not install in a hot and humid place or where
Others . . . . .
excessive dust or iron powder is present in the air.
Orientation: bt

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

The Servopack must be orientated as shown in by
the figure because it is designed to be cooled by
natural convection. Ventilation

/

* Firmly secure the Servopack to the mounting
surface through the mounting holes.
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1.2.3 Installing the Servopackcont.

Installation Method

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

‘/\Fa”/—\‘ ‘\,.\Fan/_\A 50 mm or more
[ E— 7 I
0 L] L] O
Uiy joa
L] L] 0] ]
U0 00y ({00 00
«—> o] i
g?rrnncr:r]e ;?rrnncr:r]e 50 mm or more

Servopack Orientation

Install Servopack perpendicular to the wall so that the front panel faces outward. The
front panel is the side to which the Digital Operator is connected.

Cooling

Provide sufficient space around each Servopack to allow cooling by natural convection
or fans as shown in the above diagram.

Adjacent Installation

When installing Servopacks side by side, provide at least 10 mm space between them
and at least 50 mm space above and below them as shown in the figure above. Install
cooling fans above the Servopacks to prevent the temperature around each Servopack
fromincreasing excessively and also to maintain the temperature inside the control panel
evenly.

Control Panel Environment Conditions

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

* Vibration: 9.8 m/s?

* Condensation and freezing: None

* Ambient temperature to ensure long-term reliability: 40 °C or less
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1.2Installation

1.2.4 Power Loss

The amount of power lost by Servopacks at the rated output is shown in the following table.

Servopack Type Capacity (W) Inrush Current | Output Current | Power Loss (W)
(Aop) (A rms)
SGDF-A1C 10 3.8 2.1 7
SGDF-A2C 20 3.8 2.0 7
SGDF-A3C 30 3.8 2.9 7
SGDF-B3C 3 3.8 1.3 7
SGDF-B5C 5 3.8 1.3 7
SGDF-B9C 10 3.8 1.5 7
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1.3.1Connecting to Peripheral Devices

1.3 Connection and Wiring

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

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

1.3.1 Connecting to Peripheral Devices
This section shows a standard example of connecting =-Series products to peripheral de-

vices and briefly explains which peripheral devices can be connected and in which locations
to connect them.
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1.3Connection and Wiring

4 Host Connect the SGDP SERVOPACK to a \
Controller Yaskawa host controller.

MP910, MP920, = 4

/ Power supply: . .
Molded-case circuit \ Single—phase KMPQSO, and MP-SG1 with a Motion Module j
breaker (MCCB) 200 or 100 VAC

Used to protect L. \
power supply line. Digital Operator
Shuts the circuit
OFF when % Allows the user to
overcurrent is set parameters or
detected. operation references

and display
operation status or
alarm status.
Personal computers
can also be used.

) Molded-case @[

circuit breaker 18

Noise filter e »
r « |
Used to eliminate external 7 // JUSP-OP02A-3
noise from power supply line. SGDF- g
A1CS 5 Personal computer
DC24V

SERVOPACK|

/ Noise D
filter

:

L Connecting cable: JZSP-CFS0110 03 /

—

V

Turns the Servo

ON or OFF.

Use a surge

suppressor for

the magnetic A

contactor.

NEAN

Model:
HI-Series

J
~

Encoder cable

o [/
)

Magnetic

AC/DC power suppl
/ P PPY contactor

® P~
Motor cable

Supplies Servopack
with 24 VDC.

\.

Power supply
ground line

—1-13 —



BASIC OPERATION

1.3.2 Main Circuit Wiring and Power ON Sequence

1.3.2 Main Circuit Wiring and Power ON Sequence

This section shows a typical example of wiring the main circuit for =-Series Servo, and de-
scribes the main circuit terminal functions and power ON sequence.

Typical Wiring Example
Single-phase 100 VAC

(50/60 Hz)
QF
Servopack
i
- MC Servomotor
“— Power  E——
supply J@
Ry ‘
~ @ ? = [ —
OFF  ON MC — ‘
S Twe e -
SUP Ry
QF: Circuit breaker
FIL: Noise filter A i
MC: Contactor =
Ry: Relay «
PL: Patrol light 024V
SUP: Surge suppressor
D: Flywheel diode

Overview and Functions of Main Circuit Terminals

The following tables show the name and description of each main circuit terminal function.

Terminal Name Description
Symbol

CN3 Main input terminal 24 VDC +10%

CN4 Motor connection terminal Connect U to the red motor terminal,
V to the white motor terminal, and W
to the blue motor terminal.

@ Ground terminal Connect to a ground and to the motor
(green).

CN3
&
2 GND
3 24 VDC
CN4

1 Phase U

2 Phase V

3 Phase W

4 &)
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1.3Connection and Wiring

Designing the Power ON Sequence

Observe the following precautions when designing the power ON sequence.

* Design a power ON sequence so that the power is turned OFF when a servo alarm signal is
output. (See the previous circuit diagram.)

* Hold down the power ON push-button for at least two seconds. The Servopack outputs 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

max20s

Servo alarm (ALM) output signal

Wiring Precautions

* After turning the power OFF, do not touch the power terminals for 5 minutes. Residual volt-
age may remain in the Servopack.

* Avoid frequently turning the power ON and OFF. The Servopack has a capacitor in the pow-
er supply, so a high charging current flows when the power is turned ON. Therefore, fre-
qguently turning the power ON and OFF causes the main power devices (such as capacitors
and fuses) to deteriorate, resulting in unexpected problems.
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1.3.3 Examples of Connecting Host Controllers

1.3.3 Examples of Connecting Host Controllers

This section provides typical examples of connecting Servopacks to main host controllers.
Connection 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 section describes signals related to the Servopack only. For other signals, refer to the
relevant technical documentation.

Example of Connecting to PROGIC-8

Servopack for Speed/Torque Control

VRN

Speed/Torque Servopack

24VDC U S

Yaskawa % 7
PROGIC-8 1

SV1 CN1
/PA 1 S 14._PAO
/PA ) 2 s 15.( /PAO <:>
PB ), 3 V N 16.( PBO
/PB4 1 1 17\ /PBO CN2
PC/ 5 NN 18-, PCO
/PC )6 l l 19.( /PCO
N |
D/AJ, 7 ‘ ‘ 12 V-REF (T-REF)
GND .8 1 1 13.(sG
+240UT ), 19 L 9 (+24VIN
SVON_, 11 ! ! /S-ON *2
PCON/ 12 ! ! /P-CON *2
(Reserved)), 16 ! l ALMRST *2
SVALM J, 15 l 1 7
0,40UT 17 ‘\ ) 3
FG e~ /
(connector frame)

*1 These pin numbers are also applicable to SV2 to SV4.
*2 Set input signals IN1 and IN2 in the parameters.
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1.3Connection and Wiring

Example of Connecting to GL-series B2833 Positioning Module

VRN

Speed/Torque

ogﬁv +24V

Yaskawa
JAMSC-B2833

Servopack for Speed/Torque Control

Servopack Servomotor

T
&>
@ M

————

()

V-REF (T-REF)

CN2

CN1 +24'V 024V
+24VM£9 o

@

— 117 —

*1 The ALM signal is output for approximately
two seconds when the power is turned ON.
Consider this when designing the power ON
sequence.

Use the ALM signal to operate the alarm
detection relay (relay 1Ry) and turn OFF the
power supply to the Servopack.
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1.3.3 Examples of Connecting Host Controllerscont.

Example of Connecting to GL-series B2813 Positioning Module

Servopack for Position Control

TUL

Positions

Servopack Servomotor

024V +24 V

Yaskawa
JAMSC-B2833

oV, 1
2
g ¥ 3 !
FG J, 20
2Ry *1 The ALM signal is output for approximately
ALARM]| 36 two seconds when the power is turned ON.
< 12V Consider this when desigining the power ON
sequence.

Use the ALM signal to operate the alarm
detection relay (Relay 1Ry) and turn OFF the
power supply to the Servopack.
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1.3Connection and Wiring

Example of Connecting to OMRON C500-NC222 Position Control Unit

Servopack for Speed/Torque Control

Speed/Torque I/O power supply
» +24 V
+L Servopack Servomotor
24V -
’ L > 024V

C500-NC222 << 2

(Made by OMRON)  X-AXIS (Y-AXIS) < @ W« >
Ca e o e
<%>>—‘
+24V 9
CCWLX ), 2(12) ) <:>
STPX ), 3(13) B I
—9 (ON when positioning is stopped) CN2
ORGX 4 (14) —® | (ON when proximity is detected)
EMGX_ . 5 (15) T e 1Ry ™ CN1
[ 7., ALM
CWLX ) 6 (16) g L]
DCGND ) 1 <
DC GND_J, 11 3, 8G-COM
M/D
+24V /11 - 9. +24VIN
<12
OUT-1X_), 3(19) 1.\ /S-ON
9 (25) 12{( V-REF (T-REF)
8 (24) 13°( SG
7 (23) ‘«"\\ 14._PAO
6 (22) 2 15 /PAO
5 (21) N A 17.( /PBO
4 (20) s
16 (14) A
15 (13) 1 !
N
| )

*1 The ALM signal is output for approximately two seconds when the power is turned ON. Consider this when
designing the power ON sequence.

Use the ALM signal to operate the alarm detection relay (Relay 1Ry) and turn OFF the power supply to the
Servopack.

*2 / : Twisted-pair cable

Note Only signals for the OMRON C500-NC221 Position Control Unit and the Yaskawa Servopack are
shown here.
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1.3.3 Examples of Connecting Host Controllerscont.

Example of Connecting to OMRON C500-NC112 Position Control Unit

Servopack for Position Control

TUL

I/O power supply

Positions -~
il > +24V Servopack Servomotor
+24V ~ T Y,
C500-NC112
(Made by OMRON)
+2v <2
—K&
CW LIMIT <& 2A 3
cow LimiT <28 ] cN2
EMERGENCY_(¢ 3A . External
STOP = CN1 power supply
EXTERNAL (3B — +24VIN — 9%1
INTERRUPT = ] T
24V
ORIGIN <« — ” /S-ON—(6—— +
— PCO
ORIGIN {MBy | 1Ry ™1 13 § sg
PROXIMITY N - D 7. am
LOCAL (<22 —
5 1Ry ™
READY < 5A 3., SG-COM
N T
+5V K« 8B 15V
PULSE OUTPUT (- 9A 14 55 PULS
CW+CCW —(¢-9B 155 /PULS
DIRECTION _/, 10A 16
OUTPUT {g 10B 17 SIGN
CW << — /SIGN
DI 19 5 joLR

*1 The ALM signal is output for approximately two seconds when the power is turned ON. Consider this when
designing the power ON sequence.

Use the ALM signal to operate the alarm detection relay (Relay 1Ry) and turn OFF the power supply to the
Servopack.

Note Only signals for the OMRON C500-NC112 Position Control Unit and the Yaskawa Servopack are
shown here.
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1.3Connection and Wiring

Example of Connecting to MITSUBISHI AD72 Positioning Unit

Servopack for Speed/Torque Control

Speed/Torque 1/0 power supply ey
e vt Servopack Servomotor
24V -
* L > 024V
—
AD72 (Made by S
MITSUBISHI) *2

CONT
A
5 ‘

STOP et (ON when positioning is stopped)
pocég/,3 | 4 N
& —e (gellle\évg%r)\ proximity is CN1
SERVO
SV-ON 1
2 1Ry ™
READY/, 3 [
<
1R
4 y
5 12
SPEED 6 13
REFERENCE
/. ) X 16
B 17
PN 14
i 15
\J\/ /‘\ 18
1 ! 19
N
N 20

*1 The ALM signal is output for approximately two seconds when the power is turned ON. Consider this when designing
the power ON sequence.

Use the ALM signal to operate the alarm detection relay (Relay 1Ry) and turn OFF the power supply to the Servopack.
*2 These pin numbers are the same for both X and Y axes.

*3 / : Twisted-pair cable

Note Only signals for the MITSUBISHI AD72 Positioning Unit and the Yaskawa Servopack are shown here.
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1.3.3 Examples of Connecting Host Controllerscont.

Example of Connecting to MITSUBISHI AD75 Positioning Unit

TUL

I/O power supply

Servopack for Position Control

Positions _
w1 > +24V Servopack Servomotor
+24V - | > 0mV
DC24V U
AD75 (Made by >@D Vv %
MITSUBISHI) %’%@ W
X-AXIS (Y-AXIS) L >— @* <>
1 | —&—>
7 —® (ON when positioning is stopped)
’ L g -y
Gerectoq "™ [CN1
1" —9
24 10.,PCO CN2
25 13
(] 7 ALM  +24VIN /9 > 104V
S 1
™~ /S-ON ¢ s Y,
3
3 14
21 15
4 16
22 . 17
g 18
5 19
23

*1 The ALM signal is output for approximately two seconds when the power is turned ON. Consider this when

designing the power ON sequence.

Use the ALM signal to operate the alarm detection relay (Relay 1Ry) and turn OFF the power supply to the Servopack.

Note Only signals for the MITSUBISHI AD75 Positioning Unit and the Yaskawa Servopack are shown here.
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1.4Conducting a Test Run

1.4 Conducting a Test Run

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

1.4.1 Test Run in Two Steps

Conduct the test run when wiring is complete. By following the two steps (step 1 and 2) de-
scribed below, the test run can be performed safely and correctly.

Note To preventaccidents, the testrunin step 1 is conducted for a Servomotor under no load (i.e.,
Servomotor with all couplings and belts disconnected). Do not run the Servomotor while it is
connected to a machine.

Step 1: Conducting a test run for the motor without load ... Check that the motor is wired correctly.
Conduct a test run with the motor shaft disconnected
Operate the mo- from the machine.
tor with a Digital .
g Operator. Purpose: « To check power supply circuit wiring
) * To check motor wiring
) « To check I/O signal (CN1) wiring
g Outline:  * Turn the power ON.
* Operate the motor with a digital op-
f > erator.
Check wiring. \@ Do ot conect to « Check I/O signals (CN1).
K a machine. * Conduct a test run using I/O signals. /
K Step 2: Conducting a test run with the Servomotor and \
machineconnected .......... ... .. ... . Adjust the Servopack according to
machine characteristics.
Connect the Servomotor to the machine and conduct
atest run.
Purpose: < To perform autotuning to adjust the mo-
S Speed adjustment by tpr according to machine characteris-
ervopack autotuning tics
4—> * To match the speed and direction of
Servomotor rotation with the machine specifications
—Eﬂ:ﬂ% ¢ To check the final control mode
Connect to the machine. Outline:  * Perform autotuning.
* Adjust parameter settings.
k * Record parameter settings. /

When using a Servomotor with a brake, refer to 1.4.4 Supplementary Information on Test
Run before starting a test run.
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1.4.2Step 1: Test Run for Servomotor without Load

1.4.2 Step 1: Test Run for Servomotor without Load

Check that the Servomotor is wired correctly. If the motor fails to rotate properly during a Ser-
vo Drive testrun, the cause is usually incorrect wiring. Conduct a test run for the motor without
a load according to the procedure described below.

Secure the Servomotor.

Secure the Servomotor to the mounting surface to prevent it from moving during operation.
Always disconnect couplings and belts for step 1 of the test run.

Check the wiring.

Disconnect connector CN1, then check the Servomotor wiring in the power supply circuit. /O
signals (CN1) are not used.

Turn ON the power.

Turn ON the Servopack power. If the Servopack is  Normal display

turned ON normally, the 7-segment display on the Dig- (:_ b @
ital Operator will change as shown in the diagram.
Power will not be supplied to the Servomotor because
the servo is OFF. Example of alarm display

CLIA[<[2

If an alarm display appears on the 7-segment display
as shown in the diagram above, the power supply cir-
cuit, Servomotor wiring, or encoder wiring is incorrect.
Turn OFF the power and correct the problem. Refer to
Appendix D List of Alarm Displays for details.

Operate using the Digital Operator.

Operate the Servomotor with the Digital Operator. Operation by Digital Operator
Check that the Servomotor runs normally. ?

Refer to 3.2.2 Operation Using the Digital Operator.

If an alarm occurs, the power supply
circuit, motor wiring, or encoder

Connect signal lines. wiring is incorrect.
Connect connector CN1 as follows:

(1) Turn OFF the power.

(2) Connect connector CN1.

(8) Turn ON the power again.
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1.4Conducting a Test Run

Check input signals.

Using the Digital Operator, check the input signal wir-
ing in monitor mode. For the checking method, refer to

3.1.6 Operation in Monitor Mode.

Example of Internal status bit display
Un-05 (Un-05, Un-06)

/CL

V4

=7

[:E:‘_

p| w= o] =

)

/ I

Turn each connected signal line ON and OFF to check /S-ON  /P-CON
that the monitor bit display changes accordingly as

shown below.
Input Signal ON/OFF Monitor Bit Display
High level or open OFF Not lit
0V level ON Lit

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

can be shorted externally by setting the memory switch.

Signal | Connector
Symbol Pin No.

Description

/S-ON CN1-1

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

Turn ON servo (motor).

Turn ON the servo as follows:

Check that no reference has been input.

Servopack

/S-ON

~

CN1-1

ov

Servomotor

-0

Turn the servo ON.

* Speed/torque control:  V-REF and T-REF are at 0 V.

* Position control:

Set /S-ON to 0 V. If normal, the motor is turned
ON and the Digital Operator displays the data as —
shown in the figure. If an alarm display appears,
take appropriate action as described in Appendix

D List of Alarm Displays.

Operate by reference input.

PULS and SIGN are fixed.

Display when Servo Is
Turned ON

o)

The operating procedure differs according to the Servopack control mode used.
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1.4.2Step 1: Test Run for Servomotor without Loadcont.

Servopack for Speed/Torque Control

Thi tion describes the standard d control S k
ervopaci
Speed/Torque Sthtsinsgec ion describes the standard speed contro p Servomotor
HEHent1z )
(1) Gradually increase the speed reference input SG | oN1-13
(V-REF, CN1-12) voltage. The Servomotor will
rotate. Servomotor rotates at a speed

proportional to the reference voltage.

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

(2) Check the following items in monitor mode. Refer to 3. 1.6 Operation in Monitor Mode
for details.

Un-00 |[Actual motor speed

Un-01 | Reference speed

* Has a reference speed been input?

* |s the motor speed as set?

* Does the reference speed match the actual Servomotor speed?

* Does the Servomotor stop when no reference is input?

(3) Ifthe motor rotates at an extremely slow speed when 0V is specified as the reference
voltage, correct the reference offset value as described in 3.2.4 Reference Offset Au-
tomatic Adjustment.

(4) To change the Servomotor speed or the direction of rotation, reset the parameters
shown below.

Cn-03 Speed reference gain
Refer to 2.2.1 Speed References.

Cn-02 bit 0 | Reverse rotation mode
Refer to 2.1.1 Switching Motor Rotation Direction.
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1.4Conducting a Test Run

TUL

Positions

Servopack for Position Control

(1) Setparameter Cn-02 so thatthe reference pulse form matches the host controller out-
put form. Refer to 2.2.2 Position References for details on how to select reference

pulse forms.)

Selecting reference pulse form

Bit 3
Bit 4
Cn-02 ,
Bit 5
BitD
(2) Input slow speed pulses from the host control- Host
: controller Servopack
ler and execute low-speed operation. LS Servomotor
'I;ijfseéence /PULS gz::; < )
. . . . SIGN
(3) Check the following items in monitor mode: i CN1-16
[SIGN | cNi-17

Un-00 |[Actual motor speed

Un-07 [ Reference pulse speed display

Un-08 | Position error

* Has a reference pulse been input?

* |s the motor speed as set?

* Does the reference speed match the actual Servomotor speed?

* Does the Servomotor stop when no reference is input?

(4) To change motor speed or the direction of rotation, reset the parameters shown be-

low.
Cn-24,Cn-25 Electronic gear ratio
Refer to 2.2.5 Electronic Gear.
Cn-02 bit 0 Reverse rotation mode
Refer to 2.1.1 Switching Motor Rotation Direction.

If an alarm occurs or the Servomotor fails to rotate during the above operation, connector
CN1 wiring is incorrect or the parameter settings do not match the host controller specifi-
cations. Check the wiring, review the parameter settings, and then repeat step 1.
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1.4.3Step 2: Test Run with the Servomotor Connected to the Machine

1.4.3 Step 2: Test Run with the Servomotor Connected to the
Machine

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

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

Conduct a test run according to the procedure described below.

(1) Check that power is OFF.
Turn OFF the Servopack power.

(2) Connect the Servomotor to the machine.
Refer to 1.2.2 Installing the Servomotor.

(3) Perform autotuning.
Tune the Servopack according to the machine
characteristics. Refer to 3.2.3 Autotuning.

(4) Operate by reference input.
As in step 1 (conducting a test run for Servo-
motor without load), perform Operate by refer-
ence input on page 1-25. Perform tuning with
the host controller.

(5) Set parameters and record the settings.
Set parameters as necessary. Record all the
parameter settings for maintenance pur-
poses.

The test run is now completed.

Normally, the machine may generate much friction because of an insufficient running-in
period. After a test run is completed, perform adequate running-in.
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1.4Conducting a Test Run

1.4.4 Supplementary Information on Test Run

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

* When using a Servomotor with a brake

* When performing position control from the host controller

Using a Servomotor with Brake

A Servomotor with a brake is used for vertical axes or axes subject to external force. The
brake prevents the motor shaft from rotating if it is subjected to an external force or the
force of gravity acting on the load when the Servomotor power is OFF.

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

* Vertical axis ¢ Axis to which external force is applied
—_Servomotor
Holding brake External force
[-—__——J_l> Servomoto
Prevents the ‘%’T
motor from
rotating due to
gravity

Note To preventfaulty operation caused by gravity (or external force), first check that the Servomo-
tor and holding brake operate normally with the Servomotor disconnected from the machine.
If all operations are normal, connect the Servomotor to the machine and conduct a test run.

For wiring of a Servomotor with a brake, refer to 2.4.3 Holding Brake.

Performing Position Control from the Host Controller

If the position control of the host controller is incomplete, check Servomotor operation
and then conduct a test run according to the following table. Always disconnect the Ser-
vomotor from the machine before conducting the test run or the Servomotor may run out

of control.
Servopack
Speed
reference D
— | [
Host ] M
controller
D D Test run for
Servomotor
Position control Speed control without load

—129—



BASIC OPERATION

1.4.5 Minimum Parameters and Input Signals

Reference

from Host (I:tgﬁfk Check Method Review Items
Controller s
Check the Servomotor speed as fol-
lows:
Joagin ® Use the speed monitor (Un-00) of
gging the Digital Operator. Check whether the
(constant- M d ref .
speed refer- otor splee reference gain
ence input from speed ® Run the Servomotor at low value (parameter

. - i 1.
host controller) speed. For example, input a Cn-03) is correc

speed reference of 60 min-1 and
check that the Servomotor makes
one revolution per second.

® Input a reference equivalent to .
Check whether the di-

Simol . Number of one Servomotor revolution and o i "
ticl)r:i%e pOSI- Servomotor visually check that the y;r#r;%g?éifockj)nis(gg;-
9 revolutions Servomotor shaft makes one rect.
revolution.

1.4.5 Minimum Parameters and Input Signals

Minimum Parameters Required for Test Run

For details on how to set each parameter, referto 3. 1.5 Operation in Parameter Setting Mode.

Servopack for Speed/Torque Control

Cn-03 Speed reference adjustment gain
Refer to 2.2.1 Speed References.

Cn-0A Encoder pulse dividing ratio
Refer to 2.2.3 Encoder Output.

Servopack for Position Control

Cn-02 bits 3,4,5 Reference pulse form selection
Refer to 2.2.2 Position References.
Cn-02 bit D Logic of reference pulse
Refer to 2.2.2 Position References.
Cn-02 bit F Reference pulse output form
Refer to 2.2.9 Reference Pulse Input Selection Func-
tion.
Cn-0A Encoder pulse dividing ratio
Refer to 2.2.3 Encoder Output.
Cn-24 Electronic gear ratio (numerator)
Refer to 2.2.5 Electronic Gear.
Cn-25 Electronic gear ratio (denominator)

Refer to 2.2.5 Electronic Geatr.

After changing the Cn-02 setting, always turn OFF the power, then turn ON again.
Turning ON the power again validates the new settings.
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1.4Conducting a Test Run

Changing Servomotor Rotation Direction

If the specified direction of rotation differs from the actual direction of rotation, the wir-
ing may be incorrect. In this case, recheck the wiring and correct it accordingly. If the
direction of rotation is to be reversed, recheck the wiring and set the following param-

eter:

Cn-02 (bit 0) Reverse rotation mode
Refer to 2.1.1 Switching Motor Rotation Direction.

Minimum Input Signals Required for Test Run

The following table lists the minimum input signals required to conduct a test run.

Pin

Signal Name Number

Function

/S-ON  (servo ON) |CN1-1

Switching between motor ON and OFF status. (The
memory switch can be used to eliminate the need for
external short-circuit wiring.)
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This chapter is prepared for readers who have mastered the basic operating
procedures and wish to learn more about the applications. It explains how to
set parameters for each purpose and how to use each function. Read the appli-
cable sections according to your requirements.

2.1 Setting Parameters According to Machine
Characteristics ..........coviiiiieneene.. 24
2.1.1 Changing Motor Rotation Direction ..................... 2-4
212 Torque Limit ........ oo 2-5

2.2 Setting Parameters According to
Host Controller ................cccivveen. 29

2.2.1 Speed References ........... ..o, 29
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2.2.6 Contact Input Speed Control .......................... 2-28
2.2.7 Torque Control ..........c.iiuiiniiniiniinnennen.y 2-32
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2.2.9 Reference Pulse Input Filter Selection Function ........... 2-37
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231 Parameters ... ..v.vt it e 2-38
232 JogSpeed ... e 2-39

24 SettingStopMode ..........cciiiiiiiinee.. 2-40

24.1 Offset Adjustment .. .......c.oouiiniiiniinnenaen.. 2-40
242 Zero-clamp ......... ... 2-41
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2.6

2.7

2.8
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Minimizing Positioning Time ................ 2-49
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2.6.6 ModeSwitch .......... .. o i i 2-53
2.6.7 Speed Loop Compensation . .............coveunuennen... 2-58
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2.8.2 Wiring for Noise Control .............. ... ..c..covou.. 2-69
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2.8.4 Connector Terminal Layouts .......................... 2-74
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Before Reading this Chapter

This chapter describes how to use each CN1 connector I/O signal for the Servopack and how
to set the corresponding parameter.

Refer to the following chapters for further information on areas covered in this chapter.

* For a list of I/O signals, refer to Appendix B List of I/O Signals.

* For terminal arrangement for 1/O signals, refer to 2.8.4 Connector Terminal Layout.

* For a list of parameters, refer to Appendix C List of Parameters.
* For information on setting parameters, refer to 3. 1.5 Operation in Parameter Setting Mode.

Parameters are divided into the following two types.

Constants Usage

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

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




APPLICATIONS

2.1.1 Changing Motor Rotation Direction

2.1 Setting Parameters According to Machine
Characteristics

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

2.1.1 Changing Motor Rotation Direction

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

If reverse rotation mode is used, only the direction of motor rotation will be reversed. The
direction (+/-) of axial motion is reversed, but other items remain unchanged.

Reference Standard Setting Reverse Rotation Mode
@ cew  Encoder output (@ cw Encoder output
Forward Run Reference 3 from Servopack C from Servopack
(Phase A) (Phase A)
PAO Jun PAO Hyiglzigh
PBO iplpipiph PBO mAnn
(Phase B) (Phase B)
C@ oW Encoder output @CCW Encoder output
Reverse Run Reference C fro?;h:iVOpaCk 3 from Servopack
F‘Ag PO (Phase A)
PB UL PBO
(Phase B) (Phase B)
Setting Reverse Rotation Mode
Set bit 0 of memory switch Cn-02 to select reverse rotation mode.
Cn-02 Bit 0 Rotation Direction Factory For Speed/Torque Control
Selection Setting: 0 and Position Control

Set the direction of rotation.

Setting Meaning

Forward rotation is defined as counterclockwise

0 rotation when viewed from the drive end.

(Standard setting)

Forward rotation is defined as clockwise rotation

1 when viewed from the drive end.

(Reverse rotation mode)
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2.1Setting Parameters According to Machine Characteristics

2.1.2 Torque Limit

The Servopack can provide the following torque control.

* Level 1: Torestrict the maximum output torque to protect the machine or workpiece (internal
torque limit)

* Level 2: To restrict torque after the motor moves the machine to a specified position (exter-
nal torque limit)

* Level 3: To always control output torque, not speed

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

How to Set Level 1: Internal Torque Limit

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

TLMTF Unit: | Setting Factory For Speed/Torque
Forward Rotation % Range: 0to | Setting: Control and Position
Cn-08 o ; .
Torque Limit Maximum Maximum | Control
Torque Torque
TLMTR Unit: | Setting Factory For Speed/Torque
Reverse Rotation % Range: 0to | Setting: Control and Position
Cn-09 o ; .
Torque Limit Maximum Maximum | Control
Torque Torque

Sets the maximum torque values for

forward rotation and reverse rotation, . .
respectively. Output Signal for Torque Restric-

tion Function

Sets these parameters when torque

must be restricted according to ma- e /CLT
chine conditions. e Status indication mode bit data
This torque restriction function always ® Monitor mode (Un-05) bit 4

monitors torque, and outputs the signal

shown on the right when the limit value Parameter Setting: Cn-2C =4
is reached.
Specifies atorque limit value in terms of
a percentage of the rated torque.
Example of Use: Machine Protection
Torque limit Too small a torque limit value will re-

sult in torque shortage at accelera-
tion or deceleration.

Motor speed

Torque

—25__
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2.1.2 Torque Limitcont.

Using /CLT Signal

This section describes how to use contact output signal OUT2 as a torque limit output

signal.

Servopack

1/0 power supply

T— +24V

Photocoupler output

CN1-8 | /CLT

per output: 30 VDC

Maximum output current per [
output: 50 mA DC

Maximum operating voltage [

CN1-3 | SG-COM

q_

Output — /CLT CN1-8

Torque Limit Output

For Speed/Torque
Control and
Position Control

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

ON status: The circuit between CN1-8 and
CN1-3 is closed.
CN1-8 is at low level.

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

OFF status: The circuit between CN1-8 and
CN1-3 is open.
CN1-8 is at high level.

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

Cn-08 (TLMTF)
Cn-09 (TLMTR)
Cn-18 (CLMI)

Preset Value:

: At /CL input

Note This function is changed to another function depending on the setting of the pa-

rameter Cn-2C.

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 parameter valid. Torque :
limit cannot be set separately for forward and reverse orosa it —
rotation. Speed
| Torque
ot - With [v]
To use this function, always set bit 2 of memory switch N torque timit| &
Cn-02to 0 (standard setting). The contact input speed Speed |
control function cannot be used. Torque
ON: CN1-*1isat | Torque is restricted. Limit value:
oL low level. Cn-18
OFF: CN1-*1 is at | Torque is not restricted. Normal operation status. /
high level.

—_—2-6—




2.1Setting Parameters According to Machine Characteristics

Output Signal for Torque Restriction Function
The torque restriction function |« /CLT
outputs the signal shown on |« Status indication mode bit data
the right.  Monitor mode Un-05 bit 4
Parameter Setting: Cn-2C=4

Examples of Use:
® Forced stopping

e Holding workpiece by robot

CLMI Unit: | Setting Factory For Speed/Torque
Cn-18 Forward/Reverse % Range: 0 to | Setting: Control and Position
External Torque Limit Maximum 100 Control
Torque

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

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

Using /CL Signal

This section describes how to use input signal /CL as torque limit input signals.

Servopack
1/O power supply P
— +24V
24N [ oNtg 47O Photocoupler
T
Host controller smalA ¥ 31
/el {CN1-*1 il :

Forward/reverse External For Speed/Torque
— Input /CL CN1-*1 Torque Limit Input Control and

Position Control

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

nal torque (current) limit input. Restriction Function
* /CLT
i ion i i i  Status indication mode bit data
This function is useful in forced stopping. . et 4
The signal shown on the right is output while * Parameter Setting:
torque is being restricted. Cn2C=4
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2.1.2[Forque[Limit cont.

ON: CN1-*1isat | Torque is restricted. Limit value:
/cL low level. Cn-18

OFF: CN1-*1 is at | Torque is not restricted. Normal operation status. /

high level.

Note This function is changed to another function depending on the setting of parame-
ter Cn-2C.

To use input signal /CL as torque limit input signals, set the following parameters.

Cn-2A Input signal selection 1 (IN1) | Factory For Speed/Torque Control
CN1-1 input signal Setting: 0 and Position Control

Cn-2B Input signal selection 2 (IN2) | Factory For Speed/Torque Control
CN1-2 input signal Setting: 2 and Position Control

The function of the input signal changes according to the setting, as shown in the follow-

ing diagram.
Servopack
— /S-ON
/CL

IN1, IN2 ——— /P-CON
— /ALMRST
— /CL

Setting Meaning

/S-ON (Servo ON)

/P-CON (proportional control reference)

/ALMRST (alarm reset)

WIN|—=|O

/CL (torque limit)
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2.2Setting Parameters According to Host Controller

2.2 Setting Parameters According to Host Controller

This section describes how to connect a =-Series Servo to a host controller and how to
set parameters.

2.2.1 Speed References

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

V-REF (T-REF) CN1-12

Speed reference input {> Speed reference
(analog voltage input) (Torque reference)

Torque reference input SG CN1-13

(analog voltage input)

/ : Twisted-pair cable.

s Input V-REF CN1-12 Speed Reference Input CF}(())rntsrgleed/Torque
AN -
- Signal Ground for Speed For Speed/Torque
Speed/Torque — Input SG CN1-13 Reference Input Control

Use these signals when speed control is selected (bits
A and B of memory switch Cn-01). Reference  soool 7

speed

-15 10 -

Mo 5 10 1

For ordinary speed control, always wire the V-REF / 5
Standard + _1500 Input voltage (V)

and SG terminals. sefting :
4 -3000

. . . . il -4500  Set the slope in
Motor speed is controlled in proportion to the input Cn-03 (VREFGN).

voltage between V-REF and SG.

Setting Example

Cn-03 =500: This setting means that 6 V is equivalent to rated speed (3000 min~1)

Examples:

+6 V input — 3000 min~1 in forward direction
+1 Vinput — 500 min~' in forward direction
-3 Vinput — 1500 min~" in reverse direction
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Parameter Cn-03 can be used to change the voltage input range.

Example of Input Circuit Servopack
470 Q, 1/2 W or more

The adjacent diagram shows an example of an input V-REF

circuit. +12V 2k | [ CN1-12
[ CN1-13

SG

/ : Twisted-pair cable.

For noise control, always use twisted-pair cable.

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

When position control is performed by a host control- ~ Host controller Servopack
ler such as a Programmable Controller, connect V- Speed V-REF | CN1-12
REF and SG to speed reference output terminals on reference sel onita
the host controller. In this case, adjust Cn-03 accord- | 2tPut
ing to output voltage specifications.

Feedback PAO, oN1-14

R /PAO
pulse input J PBOZC CN1-15
terminals /PBO<S CN1-16
CN1-17

/ : Twisted-pair cable.

Use the memory switch and input signal /P-CON to specify one of the four modes shown be-
low.
L\
Speed/Torque
Cn-01 Bit A Control Mode Selection Factory For Speed/Torque Control
Setting: 0
Cn-01 BitB Control Mode Selection Factory For Speed/Torque Control
Setting: 0

The Servopack for speed/torque control provides three different control modes.
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2.2Setting Parameters According to Host Controller

Cn-01
Setting Control Mode
BitB | BitA
Speed Control
Servopack
This is normal speed control. Speed
reference V-REF
® Speed reference is input from V-REF. P/PI (CN1-12)
changeover /P-CON
® /P-CON signal is used to switch between P enn
control and PI control.
0 0 -
CN1-*1is PI control
open
CN1-*1 is at | P control
ov
e Torque reference input T-REF cannot be
used.
Zero-clamp Speed Control
Servopack
This speed control allows the zero-clamp Speed
function to be set when the motor stops. reference  y.REF
(CN1-12)
e Speed reference is input from V-REF. Zero-clamp /P-CON |
(CN1-+1)
e /P-CON signal is used to turn the Zero-clamp is performed when
zero-clamp function ON or OFF. tmhgtT°|'°W'”g two conditions are
Condition 1: /P-CON is turned
ON.
Condition 2: Motor speed drops
below the preset value.
Preset value: Cn-OF (ZCLVL)
0 1
CN1-*1 is Turns zero-clamp
open function OFF
CN1-*1 is at | Turns zero-clamp
oV function ON
e Torque reference input T-REF cannot be
used.
1 0 | Torque control

For details on torque control, refer to 2.2.7 Torque Control.
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2.2.18peed[References cont.

VRN

Speed/Torque

Using /P-CON Signal:

Proportional Control, etc.
— Input /P-CON CN1-*1

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

/P-CON

For Speed/Torque
Control and
Position Control

Servopack

s/

Memory ——/

switch

J—‘ Switching between P control and Pl control

Switching between zero-clamp enabled mode and
zero-clamp disabled mode

=

Changing rotation direction

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 0 0 : .
proportional/integral (PI) control
Switching between zero-clamp enabled/disabled mode
0 0 1
(for speed/torque control only)
0 1 0 Not used (for speed/torque control only)
0 1 1 Not used (do not set)
1 Changing the direction of rotation during contact input speed
control

Adjust the speed reference gain using the following parameter.

VREFGN Speed Unit: Setting Factory For Speed/Torque
Cn-03 | Reference Gain (min~")/V | Range: 0 | Setting: Control
to 2162 500
This parameter is for speed/torque control only.
Sets the voltage range for speed reference input
V-REF. Sets this parameter according to the out- Specs (mn-1) Set this siope.

put form of the host controller or external circuit.

The factory setting is as follows:
Rated speed (3000 min=1)/6 V = 500

Reference
voltage (V)

Zero-clamp function

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

—2-12 —
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2.2.2 Position References

Input a position reference by using the following input signal “reference pulse input.” Since
there are several specifications for input signal, select reference input for the system to be
J—I—H— created.
Positions

Pulse Input Reference

Inputs a move reference by pulse input. Servopack
3 Reference PULS CN1-14 .
Position reference can correspond to the pulse input 1 /PULS CN1-15 !
following three types of output form: SIGN (cN1-16 01
Reference T
sign input /SIGN @N1-174§|:]'_:|_Z_§;
* Line driver output CLR CN1-18 ,
Error counter L e e R
clear input { [CLR CN1'194:|:]'S|Z§:
* +12V Open collector output

/ : Twisted-pair cable.
* +5V Open collector output

Connection Example 1: Line Driver Output

Line Driver Used: Host controller Servopack
SN75174 manufactured by Line driver PULS ontas 15F(’)fgé)tocoupler
Texas Instruments Inc., or —

MC3487 or equivalent.

N

b/
L
:KK N
TEC .

/PULS cN1-15

SIG
/SIGN

CLR
/CLR

A T

/ : Twisted-pair cable.

Connection Example 2: Open Collector Output

Sets the value of limiting re- Host controller Servopack
sistor R1 so that input cur- Vee o |
rent i falls within the follow- Em i otocoupler
ing range: ¥ PUL CN1»14D1509

Ty
Input Current i: 7 to 15 mA T /PULS|cN1-15 g L
Examples: a1

* When Vccis 12V,
R1 =1kQ

* When Vccis 5V, il R‘q CLRoN1-18 . :

R1=180Q
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TUL

Positions

Note The signal logic for open collector output is as follows.
When Tr1 is ON Equivalent to high level input
When Tr1 is OFF Equivalent to low level input

Selecting Reference Pulse Form

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

— Input PULS CN1-14 Reference Pulse Input

For Position Control

— Input /PULS CN1-15 Reference Pulse Input

For Position Control

— |nput SIGN CN1-16 Reference Sign Input

For Position Control

— Input /SlGN CN1-17 Reference Sign Input

For Position Control

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

cn-02Bit3 | Reference Pulse Form Fact.ory. For Position Control
Selection Setting: 0

cn-02 Bita | Reference Pulse Form Fact.ory. For Position Control
Selection Setting: 0

cn-02Bits | Reference Pulse Form Fact.ory. For Position Control
Selection Setting: 0

Sets the form of a reference pulse that is externally

Host

controller ~ Position Servopack
reference

output to the Servopack.

Sets the pulse form according to the host controller

pulse

JUN PULS

CN1-14
CN1-16

SIGN

specifications.

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

Cn-02 Input Refer-
- - - Pulse ence | Motor Forward Run | Motor Reverse Run
gitp | Bit [ Bit | Bit | Multipli- [ Pulse Reference Reference
54|83 er Form
Sign +
pulse PULS
01010 train S| I | O |
SN [T | senT__ v
Two-
0 1 0 X1 phase
0 pulse . ,
(Posi- train —He—° —He—
tive [0 |1 [1 x2 | with PUS LML | PO LI
logic 90°
1]1]01]0 x4 differ-
ence
cw
pulse + PULS L PULS
o|o]1 CCwW I Lfn

pulse siesN L0 siGN v
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Cn-02 Input Refer-
. . . Pulse ence | Motor Forward Run | Motor Reverse Run
Bitp |Bit [ Bit | Bit | Multipli- | Pulse Reference Reference
S |1 413 er Form
Sign +
pulse PULS
o|ofo train L T
SIGN L siGcN _[ ..
Two-
0 1 0 X1 phase
1 pulse w .
(Nega- train —4e—0
tive 0| 1 1 X2 with PUS [ PULS MM
logic 90° SIGN siGN [T
setting) phase it
1 of|o0 X4 differ-
ence
Cw
pulse + e
0|01 ccw PSS PUS
pulse SieN U SIGN o
Input Pulse Multiply Function: . X
Number of X
motor move 6
When the reference form is two-phase pulse train "> ‘; x2
with 90° phase difference, the input pulse multiply OB : x1
. Input reference pulse
function can be used.
Pus [T
SIGN
The electronic gear function can also be used to
convert input pulses.
Example of I/O Signal Generation Timing
Servo ON ON )
| Release \ H <30
1 <
Base block ____._“"!'_“ W D =l 2 <6 mns]S
; (When parameter
SIGN ~—~—lr—-| Cn-12is set to 0)
Sign + [ 13 H t3 = 40 ms
puise train \ pyg — 3 JUUUUUULIUL o juuuure.
H
oA : c L1 T T 1 wutw<2ms
PG pulse [ : H t7 = 20 us
oL L
| ts 7
oo ——— X F s +‘g—;‘ ro it
CLR e
Note (1) The interval from the time the Servo ON signal is turned ON until a reference pulse is

input must be at least 40 ms. Otherwise, the reference pulse may not be input.
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(2) The error counter clear (CLR) signal must be ON for at least 20 us. Otherwise, it be-
comes invalid.

Allowable Voltage Level and Timing for Reference Pulse Input

Reference Pulse Form Electrical Specifications Remarks
Sign + pulse train input The signs for each
(SIGN + PULS signal) 2 reference pulse are as
Maximum reference ST N ——ﬂ/_\J—\_ follows:
: PULS —— é@: High level
frequency: 450 kpps T l ,L; 733 S Low level
P reference 9 O reference

t1. 12201 s rZ11us
13, 17201 us
t4, 15, t6 > 3 us

90° different two-phase . Phase A Parameter Cn-02 (bits 3,
H ! 2 / Phase B H
pulse train 4 and 5) is used to
(phase A + phase B) PULS —F switch the input pulse
Maximum reference SIGN multiplier mode.
frequency B -
x 1 multiplier: ® J ‘ o
450 kpp§ . Phase B is 90° " Phase B is 90°
x 2 multiplier: forward from phase B behind phase B
400 kpps ft2S01us TZ s
X 4 multiplier: T X 100 50%
200 kpps
CCW pulse + CW pulse
CCW pulse

t1

Maximum reference T CW pulse
frequency: 450 kpps
SIGN —,

PULS s
P reference O reference

ti, 1250 us r &llus

13> s ;x100§50%

Clearing the Error Counter

Use the following procedure to clear the contents of the error counter.

TUL

Positions — Input CLR CN1-18 Error Counter Clear Input Ezrnltjgfition
— Input /CLR CN1-19 Error Counter Clear Input E%rnlt:;gfition

Setting the CLR signal to high level will set the following conditions: ~ Servopack

CLR
* Sets the error counter inside the Servopack to 0. y Cler

Position loop
error counter

* Disables position loop control.
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Use this signal to clear the error counter from the host controller.

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

Error Counter Clear Signal Factory For Position Control

Cn-02BitA | oo 0 ction Setting: 0

Selects the pulse form of error counter clear signal CLR.

Setting Meaning
Clears the error counter when the CLR
0 signal is set at high level. Error pulses CLR "H
do not accumulate while the signal | Cicared state

remains at high level.

Clears the error counter only once when

the rising edge of the CLR signal rises. CLR _.._JA "

Cleared only once at this point

2.2.3 Encoder Output

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

This output is
explained here.

Host
Servopack controller

Servomotor
encoder

c N1

A
Frequencyj
Phase B
< PG E — dividing
circuit

144~
i

Divided (or dividing)

“Dividing” means converting an input pulse train from the encoder mounted on the motor
according to the preset pulse density and outputting the converted pulse. The unitis pulses
per revolution.
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Speed/Torque Control

The output circuit is for line driver output. Connect each signal line according to the following
circuit diagram.

Servopack Host controller
N Line receiver
Phase A CN1-14 | pao S R 2 3 4 prasd
%-15 PAO D ’ A
4 R e
Phase B CN1-16 | pgo Lo R 6 5
—i ? n T — Phase]
cNt-17 | pBO L/ D 7 B
Phase C CN1-18 . .
p : R 10
co — 11—> Phase
CNi-19 Jpco L/ El 9 ¢
A "
' . Choke
N : 8._%_‘ 16 coil
o ov ﬂt_rvY\_E +5V
: . +
CN1-13 o +
— I ov
$ ‘e o Smoothing
ov CN1-20 &———F capacitor
/ - Twisted-pair cable Line receiver used: SN75175 manufactured by Texas
P Instruments Inc. or MC3486 (or
equivalent)
R (termination resistor): 22010 470 Q

C (decoupling capacitor): 0.1 uF

I/O signals are described below.

- Encoder Output For Speed/Torque Control
Output — PAO CN1-14 Phase A

Output - /PAO CN1i-15 Eﬂgggepr\ Output For Speed/Torque Control

- Encoder Output For Speed/Torque Control
Output — PBO CN1-16 Phase B

Encoder Output For Speed/Torque Control

- Encoder Output For Speed/Torque Control
Output — PCO CN1-18 Phase C

- Encoder Output For Speed/Torque Control
Output — /PCO CN1-19 Phase C
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Position Control

The output circuit is for open-collector outputs. Connect each signal line according to the fol-
lowing circuit diagram.

Servopack Host controller
VCC
—o—
‘// 5 ¢ | S :
CN1-11 PAO ' ; > L !
Phase A — | : L
S e :
: : 9 | !
CN1-12 ), PBO | | Lt L 1
Phase B —| | ! oo
4o N ‘
L R
CN1-10 PCO | | l P
T |
Phase C — | : R
e v
! |
|
CN1-13 |
110 o SG : i ov
| |
ov VY )
CN1-20{ 3
I/O signals are described below.
Encoder Output For Position Control
Output — PAO CN1-11 Phase A
Encoder Output For Position Control
Output — PBO CN1-12 Phase B
Encoder Output For Position Control
Output — PCO CN1-10 Phase C

Divided encoder signals are output.

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

Set a dividing ratio in the following parameter.

[ Dividing ratio setting | Cn-0A PGRAT |

The dividing ratio setting is not relevant to the gear ratio setting (Cn-24, 25) for the electronic
gear function of the Servopack for position control.
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2.2.3[BEncoder{Qutput cont.
Output Phase Form
Forward rotation "H“ 0" Reverse rotation 90"
Phase A _L_I—U_ Phase A _l_"—[_[_
Phase B _]__,TL Phase B _J_LJ_I__I_
Phase C _—‘J—L““““' ¢ Phase C ——‘—“—L— .
——————p e
- Signal Ground for For Speed/Torque Control
OUtPUt — SG CN1-13 Encoder Output and Position Control
_ Frame Ground For Speed/Torque Control
OUtPUt — FG CN1-20 and Position Control
SG: Connect to 0 V on the host controller.
FG: Connect to the cable shield wire.
Setting the Pulse Dividing Ratio
Set the pulse dividing ratio in the following parameter.
PGRAT Unit: | Setting Factory For Speed/Torque
Dividing Ratio Setting P/R | Range: 16 | Setting*: | Control and Position
Cn-0A to No. of 2048 Control
Encoder
Pulses
* 11024 for SGDF-B[JC
Sets the number of output pulses for PG output sig- Output terminals:
nals (PAO, /PAO, PBO and /PBO). Servomolor Servopack _ [pro
/PBO
F Phase A
Pulses from motor encoder (PG) are divided by the " o
preset number of pulses before being output.
The number of output pulses per revolution is setin this parameter. Set this value according to
the reference unit of the machine or controller to be used.
The setting range varies according to the encoder used.
. Preset value: 16
Setting example: PAO
PROJU U UV U UV Luiruung
# g
1 revolution
Servopack Type Encoder Number of Encoder Pulses Per Revolution Setting Range
SGDF-ACIC Incremental 2048 pulses per revolution 16 to 2048
SGDF-BIC encoder 1024 pulses per revolution 16 t0 1024
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2.2.4 Contactl/O

Contact I/O are sequence 1/O signals used to control Servopack operation. Connect these
signal terminals as necessary.

Connecting Contact Input Signals
Connect contact input signal terminal connections as follows:

Servopack
I/O power
supply
8 o4y Photocoupler
24VIN CN1-9 47Ke
+ - |- =
Host controller e !
\gzj ‘
IN1 CN1-1 |5"‘A Lo ™,

ov

o lane ]

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

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

Yaskawa recommends that this external power supply be the same type as for the output cir-

cuit.
Input Factory Setting: 0 | For Speed/Torque
— Input IN1 CN1-1 Signal Control and
Selection 1 Position Control
Input Factory Setting: 2 | For Speed/Torque
— |Input IN2 CN1-2 Signal Control and
Selection 2 Position Control

The function of input signal IN1 differs according to the setting of parameter Cn-2A.
The function of input signal IN2 differs according to the setting of parameter Cn-2B.

Servopack

—/S-ON

/CL
IN1,IN2 /P-CON

—/ALMRST

—1/CL
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2.2.4[Qontact[l/0O cont.

Setting Meaning

0 /S-ON (Servo ON)

1 /P-CON (proportional control reference)
2 /ALMRST (alarm reset)

3 /CL (torque limit)

External /0O Power Supply For Speed/Torque

— Input +24VIN CN1-9 Control and

Position Control

This external power supply input terminal is com- Servopack

mon to the following contact input signals: 1/O power

Contact Input Signals: /S-ON

supply
T 24V

+24VIN » CN1-19

/P-CON
/ALMRST
/CL

Connect an external /O power supply.

Contact Output Signal Terminal Connections

Connect contact output signal terminal connections as follows:

These output signals are used 5
to indicate Servopack operation Servopack yQ power

status.

supply
- +24V

Photocoupler output - CN1-7

Per output

Maximum: operational

voltage: 30 VDC _ cm-sloum
Maximum output current: Eﬁ 1 *mﬂA E
50 mADC S| & v

Photocoupler

ALM E
!

«
E@ X MAX 50mA
CN1-3 /, SG-COM

A

Note

Provide an external I/O power supply separately.

There are no power terminals to which the Servopack outputs signals externally.
Yaskawa recommends that this external power supply be the same type as for the
input circuit.

Output Factory Setting: 3 | For Speed/Torque

Output — OUT2 CN1-7 Signal Control and

Selection 2 Position Control
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The function of output signal OUT2 differs according to the setting of parameter Cn-2C.

Servopack

— / TGON

ouT2

—/BK

——— / V-CMP/COIN

——1 / CLT

Setting Meaning
ALM (alarm output)

/TGON (rotation detection)

/BK (brake interlock output)

/V-CMP (speed coincidence output for speed/torque
control)

/COIN (positioning completed signal for positioning
control)

4 /CLT (torque limit detection output)

Output Signal Ground For Speed/Torque
Output — SG-COM CN1-3 Common Control and
Position Control

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

WIN|—=|O

Contact Output Signals: ALM
/TGON
/BK
/V-CMP (for speed/torque control only)
/COIN (for position control only)
/CLT
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2.2.5 Electronic Gear

The electronic gear function enables the motor travel distance per input reference pulse to be
J—U—L set to any value. It allows the host controller to perform control without having to consider the
machine gear ratio and the number of encoder pulses.
Positions
When Electronic Gear Function When Electronic Gear Func-
is Not Used tion is Used
Workpiece Reference
. unit: 1 um
Workpiece : N
/Dﬂ%#: Number of Ball screw
encoder pitch: 6 mm
Number of Ball screw pulses: 2048
encoder pitch: 6 mm
pulses: 2048

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

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

2048 x 4 (pulses) is equivalent to one revolution, so
1.6666 x 2048 x 4 = 13653 (pulses)

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

To move a workpiece 10 mm:

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

the host controller needs to make this calculation.

Setting the Electronic Gear

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

1) Check the machine specifications. 1
]
Items related to electronic gear: Ball screw pitch
- Gear ratio Gear ratio

- Ball screw pitch
- Pulley diameter

2) Check the number of encoder pulses for the Servomotor.

Motor Model Encoder Type Number of Encoder
Pulses Per Revolution
SGMM-ACIC31[] Incremental encoder 2048
SGMM-B[JCF1J 1024

Same as parameter Cn-11 settings.
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3) Determine the reference unit to be used.

Reference unit is the minimum unit of position To move a table in 0.001 mm units
Reference unit: 0.001 mm

data used for moving the load. —
(Minimum unit of reference from host controller) | ]

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

Reference input of one pulse moves the load by  Determine the reference unit according to
. machine specifications and positioning
one reference unit.

accuracy.

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

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

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

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

Reference unit

Example: When ball screw pitch is 5 mm and reference unit is 0.001 mm
5/0.001 = 5000 (reference units)

Ball Screw Disc Table Belt & Pulley

Load shaft _ n

Load shaft
+—>
RS 2 oo OO
P: Pitch ‘

i D: Pulley diameter
1revolution 1 revolution 360° v

Sy —t i 1 revolution
Reference unit Reference unit <D

~ Reference unit

5) Determine the electronic gear ratio (%)

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

Electronic gear ratio (g) =

Number of encoder pulses x 4

X

3[3

Travel distance per revolution of load shaft (in reference units)
Note Check that the electronic gear ratio meets the following condition:

0.01 = Electronic gear ratio (%) = 100

If the electronic gear ratio is outside this range, the Servopack will not work properly. In
this case, modify the load configuration or reference unit.
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6) Set the electronic gear ratio in the parameters below.

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

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

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

RATB Unit: | Setting Factory For Position Control
Cn-24 | Electronic Gear Ratio None | Range: 1 | Setting: 4
Numerator to 65535
RATA Unit: | Setting Factory For Position Control
Cn-25 | Electronic Gear Ratio None | Range: 1 | Setting: 1
Denominator to 65535
These parameters are for position control only. nput e Servopack ervomotor
pulseJ_u_LrL Electroni¢ JULL
ear >
Setthe electronic gear ratio according to machine B
specifications. A

Electronic gear ratio (Q) — Cn-24
A Cn-25

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

The parameter settings must meet the following condition:
0.01 = (2) = 100
A

The electronic gear settings are now complete.
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Electronic Gear Setting Examples

Examples of setting an electronic gear ratio for different load mechanisms are shown here.

Ball Screw
Reference unit: 0.001 mm Travel distance per - _6mm _ _ ~500
revolution of load shaft ~ 0.001mm
Load shaft Electronic gear ratio (E) — 2048 x 4 x 1 _ Cn-24
: g A 6000 x 1 Cn-25
Ball screw Preset | cnoq | 8192
Incremental pitch: 6 mm values
encoder: Cn-25 6000
2048 pulses per revolution
Disc Table )
Travel distance per — 360° _ 3600
revolution of load shaft 01°
Reference unit: Gear ratio:
0.1 3:1 Electronic gear ratio (5) — 2048 x4 x3 _ Cn-24
g A 3600 x 1 Cn-25
Load shaft
Incremental encoder: SQ?US:S" Cn-24 | 24576
2048 pulses per revolution Cn-25 3600
Belt & Pulley
Reference unit: 0.0254 mm Travel distance per ~ _ 3.14x100mm _ {5445
Load shaft revolution of load shaft 0.0254mm
Gear ratio: Electronic gear ratio (5) _ 1024 x 4 x 2.4 _ Cn-24
2.4:1 Pulley diameter: A 12362 x 1 Cn-25
100 mm
_9830.4 _ 49152
Encoder: = 32362 ~ 61810 Pr(leset Cn-24 49152
1024 pulses per revolution values - o5 | 61810
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Control Block Diagram

A control block diagram for a Servopack used for position control is shown here.

Servopack for position control

Cn-1D Cn-24 Cn-27

Differentiation||Feed-

First

) B
forward gain =] A order
lag filter

Cn-25

Cn-1C
Bias

L /COIN
)/4 signal
Servomotor

Cn-02
Reference Cn-26  Cn-24
Xt Cn-1A
pulse - Bl .
> X2 A Error | ko L Speed || Current| |
X4 Gnos | counter p loop loop
X4
PG signal oA
output
< Frequency
h dividing

2.2.6 Contact Input Speed Control

The contact input speed control function provides easy-to-use speed control. It allows the
user toinitially set three different motor speeds in parameters, select one of the speeds exter-
nally by contact input and run the motor.

This function can be used for speed/torque control only.

MmN

Contact

Servopack

CN1-1

e _l

No external speed setting
device or pulse generator is
required.

Speed selection

SPEED 1 Cn-1F

SPEED2 Cn-20

SPEED3  Cn-21

Parameter

Servomotor

The motor is operated at the
speed set in the parameter.
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Using Contact Input Speed Control

To use the contact input speed control function, perform the following settings.

1) Set the following memory switch to 1.

Contact Input Speed Control | Factory For Speed/Torque Control
Cn-02 Bit2 | Selection Setting: 0
(1: Enable, 0: Disable)
The contact input speed control function will be enabled. Servopack
_—~ | Runthe _@
~_| _motor at
If the contact input speed control function is used, ot memaly | s ovamotor
the contents of the input signals shown below will mout | SPeed
change. SPEED 1
SPEED 2
SPEED 3
Setting Meaning Input Signal
0 Does not use the contact INT (CN1-1) | Setin Cn-2A
input speed control function. IN2 (CN1-2) | Setin Cn-2B
Uses the contact input speed - 0: OFF, 1: ON
control function. INT_| IN2 | Speed Setting
IN1 and IN2 will become 0 0 Stop (or analog speed reference)
1 contact input speed control 0 1 | Cn-1F, SPEED1
signals automatically 1 1 Cn-20, SPEED2
regardless of CN-2B and 1 0 |Cn-21, SPEED3
Cn-2C settings.

2) Set three motor speeds in the following parameters.

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

Use these parameters to set motor speeds when
the contact input speed control function is used

(set bit 2 of memory switch Cn-02).

Speed selection input signals IN1 and IN2 enable

the motor to run at the preset speeds.
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3) Set the rotation direction of the motor.

) . SPEED1 Factory Setting: 0 For Speed/Torque
Cn-02 Bt 3 Rotation Direction Control

) . SPEED2 Factory Setting: 0 For Speed/Torque
Cn-02Bit4 Rotation Direction Control

) . SPEED3 Factory Setting: 0 For Speed/Torque
Cn-02 Bit5 Rotation Direction Control

Set the Servomotor rotation direction settings according to the following table.

Cn-02 Bit 3, Bit 4, Meaning
and Bit 5
0 Sets forward rotation
1 Sets reverse rotation
4) Set the soft start time.
SFSACC Unit: | Setting Factory For Speed/Torque
Cn-07 | Soft Start Time ms | Range: 0 | Setting: 0 | Control
(Acceleration) to 10000
SFSDEC Unit: | Setting Factory For Speed/Torque
Cn-23 | Soft Start Time ms | Range: 0 | Setting: 0 | Control
(Deceleration) to 10000
Speed
In the Servopack, a speed reference is multiplied reference___]———l_
i i Soft start
by the preset acceleration or deceleration value to Servopack Maimum

provide speed control. contactinput .

i
spfeed fomr - - -Reference
reference /" speed

5000 min-1F s,

— ~ ~ “Reference
FN speed

Cn-23: Set this time interval.

When a progressive speed reference is input or

speed control can be performed. (For normal
speed control, set “0” in each parameter.)

Set the following value in each parameter.

* Cn-07: Time interval from the time the motor starts until it reaches the maximum speed*

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

* : The maximum speed
SGMM-ALJ: 5000 min-1
SGMM-B[J: 6000 min~?
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Contact Input Speed Control Operation

Contact input speed control performs the following operation.

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

_ Speed Selection 1 For Speed/Torque
— |Input IN1 CN1-1 Control
_ Speed Selection 2 For Speed/Torque
— |Input IN2 CN1-2 Control
Contact Signal Parameter
Cn-02 Cn-01 Selected Speed
IN1 IN2 , . .
Bit 2 BitA | BitB
Stopped by internal
0 0
Stop speed reference 0
1 0 Stopped by zero-clamp
0 0 0 1 |Analog speed reference (V-
REF) input
1 1 1 With zero-clamp func-
tion
0 1 SPEED1 (Cn-1F)
———— | ———— | SPEED2 (Cn-20)
1 0 SPEEDS3 (Cn-21)

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

Set the rotation directions for Cn-1F, Cn-20, and Cn-21 in bits 3, 4, and 5 of Cn-02
respectively.

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 parameter Cn-01.
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Contact Input Speed Control Operation Example

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

) Set acceleration and
Cn-02bit3 =0 deceleration values in Cn-07

Motor speed E:: g - 8 and Cn-23 (soft start time).

3rd speed 3rd speed
+SPEEDS |-

2nd speed 2nd speed
+SPEED2 |-
1st speed
+SPEED1
Stopped Stopped
Stopped:

-SPEED1 [~
-SPEED2[~
-SPEED3 -

IN1 :| ONE | l O'E“ |:

OFF : OFF : OFF
| ON ON |
IN2' e | OFF I OFF L

2.2.7 Torque Control

VRN

Speed/Torque

The Servopack can provide the following torque control:

* Level 1: To restrict the maximum output torque to protect the machine or workpiece (internal
torque limit)

* Level 2: To restrict torque after the motor moves the machine to a specified position (exter-
nal torque limit)

* Level 3: To always control output torque, not speed

This section describes how to use level 3 of the torque control function.
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Selecting Torque Control

Use the following memory switch to select level 3 (torque control).

cn-01BitA | Control Mode Selection Fact_ory For Speed/Torque Control
Setting: 0

cn-01BitB | Control Mode Selection Fact_ory For Speed/Torque Control
Setting: 0

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

Examples of Use: Tension control
Pressure control

Cn-01
Setting Control Mode
Bit B | Bit A
Torque Control Torque Servopack
reference  T-REF
This is a dedicated torque control mode. (1CN-1)
® A torque reference is input from T-REF.
e /P-CON is not used.
1 0 ® Speed reference input V-REF cannot be
used.
® Parameter Cn-14 can be used for
maximum speed control.
Example of Use: Servomotor
Servo-
Tension control pack
Tension
1 1 Not used (do not set)
0 0 | Speed control (standard setting)
0 1 Zero-clamp speed control
Input Signals
The following input signals perform torque control.
Servopack
Speed reference input V-REF/T-REF CN1-12 I~ Speed/ torque
(Analog voltage input) reference
Torque reference input
(Analog voltage input) SG CN1-13

/ : Twisted-pair cable.
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3 _ Torque Reference Input For Speed/Torque
— Input T-REF CN1-12 For on:
_ Signal Ground for Torque For Speed/Torque
g InPUt SG CN1-13 Reference Input Control
These signals are used when torque control is se- 300F—r—
lected (bits A and B of memory switch Cn-01). Reference 1 /10
torque e
@ el f
Motor torque is controlled so that it is proportional s 0 5 Lo
to the input voltage between T-REF and SG. e o0 ot
) / )
Standard Setting ST same
Cn-13=30:  This setting means that 3 V is {300 ZoPET
equivalent to rated torque. (TCRFGN).
Examples:  +3 V input — Rated torque in forward direction
+9 V input — 300% of rated torque in forward direction
-0.3 V input — 10% of rated torque in reverse direction
Parameter Cn-13 can be used to change the voltage input range.
Example of Input Circuit: 706 Servopack
See the figure on the right. 112 ¥ or more
"2 2k | |« TREFS oNt-12
* For noise control, always use twisted- T s
pair cable. CN1-18
» Example of Variable Resistor for Speed Setting:
Type 25HP-10B manufactured by Sakae Tsushin Kogyo Co., Ltd.
_ - Speed Reference Input For Speed/Torque
— Input V-REF CN1-12 Control
_ Signal Ground for Speed For Speed/Torque
g InpUt SG CN1-13 Reference Input Control
These signals are used when speed control is se- 4500
lected (bits A and B of memory switch Cn-01). Refege?09 o} /o
speea (min~ [a'd 2

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

setting  ~J

7{-100  Input voltage
V)

o V)
Motor speed is controlled so that it is proportional P00 Setihe siope
to the input voltage between V-REF and SG. sl sh f500 (VREFGN).

Standard Setting
Cn-03 = 500: This setting means that 6 V is equivalent to rated speed (3000 min-1).

Examples: +6 V input — 3000 min~" in forward direction
+1 Vinput — 500 min~1 in forward direction
-3V input — 1500 min~" in reverse direction
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Parameter Cn-03 can be used to change the voltage input range. (This is also applicable
to speed restriction.)

Example of Input Circuit: 709 1o Servopack
- . or more
See the figure on the right.
+12Y V-REE
. . 2kQ CN1-12
* For noise control, always use twisted- T sc
pair cable. CN1-13

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

Parameters

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

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

Rated torque

T-REF according to the output form of the host
controller or external circuit.

Reference
voltage (V)

Set this reference voltage.

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

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

Sets a motor speed limit value in this constant CO"J;IO??;?:JW Torque Control
when torque control is selected.

TCRLMT frasomrans
- Torque &
. control
irange i

This parameter is used to prevent machine over-
speed during torque control.

Torque

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

VREFGN Unit: Setting Factory For Speed/Torque
Cn-03 | Speed Reference (min=1)/V | Range: 0 | Setting: Control
Gain to 2162 500
Sets the voltage range of speed reference input Reference Set this

slope.

V-REF according to the output form of the host theed,
controller or external circuit.

Reference
voltage (V)

The factory setting is 500 [rated speed
(3000 min=1)/6 VV = 500].
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2.2.8 Reference Pulse Inhibit Function (INHIBIT)

TUL

Positions

The reference pulse inhibit function inhibits a Servopack for position control from counting
input reference pulses.

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

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

Servopack

Cn-01 bit F

Reference ——
pulse 1 - 7 Error -
A _ | counter
P.cON ol |
/P-CON  — 1™ 1

Feedback pulse

Note Use Cn-01 bit F to enable/disable the INHIBIT function.

Schematic Block Diagram for INHIBIT Function

Using Reference Pulse Inhibit Function (INHIBIT)

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

TUL

Positions

Reference Pulse Inhibit Factory For Position Control
Cn-01 Bit F Function (INHIBIT) Setting: 0
(1: Enable, 0: Disable)

The INHIBIT function will be enabled.

Setting Meaning

Does not use the INHIBIT function.
Reference pulses are always counted.
Uses the INHIBIT function.
/P-CON signal is used to enable or prohibit the INHIBIT function.
/P-CON Meaning
OFF | Counts reference pulses.
Prohibits the Servopack from counting reference

ON pulses.
The motor remains in Servo locked (clamped) status.

0

—2-36 —



2.2Setting Parameters According to Host Controller

2.2.9

Relationship between INHIBIT Signal and Reference Pulse

/INHIBIT signal L—J OFF

(/P-CON)

i 1

1 :

it~ t1
t

4 >
Input reference pulses
are not counted
during this period.

1
'
1
1
Reference pulse T
1l
'
:
T
'

' ON

-—p— 12

t,t2 = éms

Reference Pulse Input Filter Selection Function

TUL

Positions

Note

How to Use Reference Pulse Input Filter

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

host controller:

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

Cn-02 Bit F Reference Pulse Input Filter | Factory

Selection Function Setting: 0

For Position Control

Sets the memory switch according to the output form (line driver or open collector) of refer-

ence pulses from the host controller.

Setting

Meaning

0

Output form of reference pulses from host controller: Line driver output (maximum

frequency of reference pulse: 450 kpps)

1

Output form of reference pulses from host controller: Open collector output

(maximum frequency of reference pulse: 200 kpps)

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

Ifareference greater than 200 kpps is output, the reference pulses may be miscounted due to
noise even when the reference pulse is an open-collector output. Miscounting will result in
positioning errors. Make sure that wiring is correct and always set memory switch Cn-02 bit F

to O.
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2.3.1 Parameters

2.3 Setting Up the =-Series Servopack

l This section describes how to set parameters to operate the Servopack.

2.3.1 Parameters

3-Series Servopacks provide many functions, and have parameters called “parameters” to
allow the user to specify each function and perform fine adjustment.

The Digital Operator is used to set parameters.

Parameters are divided into the following two types.

Memory switch Each bit of this switch is turned ON or OFF to specify a
Cn-01, Cn-02 function.

Parameter setting A numerical value such as a torque limit value or speed
Cn-03 and later loop gain is set in this constant.

* For Speed/Torque Control:

Parameter Name and Code Remarks
Cn-01 Memory switch Each bit number has a
Cn-02 Memory switch switch (ON/OFF).
Cn-03 VREFGN Speed reference gain
Cn-.. .

Cno. Parameter setting
Cn-2C OouTS2 Output signal selection 2

* For Position Control:

Parameter Name and Code Remarks
Cn-01 Memory switch Each bit number has a
Cn-02 Memory switch switch (ON/OFF).
Cn-04 LOOPHZ Speed loop gain
Cn-.. .

Parameter setting
Cn-..
Cn-2C OouTS2 Output signal selection 2

For a list of parameters, refer to Appendix C List of Parameters.
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2.3 Setting[Up[the XS eries[Servopack

Some parameters for speed/torque control and position control have different meanings.
Refer to the list of parameters for each type.

For details of how to set parameters, refer to 3.1.5 Operation in Parameter Setting Mode.

2.3.2 Jog Speed

Use the following parameter to set or modify a motor speed when operating the =-Series Ser-
vo from a Digital Operator.

JOGSPD Unit: | Setting Factory For Speed/Torque
Jog Speed min-1 | Range: 0 | Setting: Control and Position
Cn-10 to 500 Control
Maximum
Speed

This constant is used to set a motor speed when the motor is operated using a Digital
Operator.
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2.4.1Offset Adjustment

2.4 Setting Stop Mode

l This section describes how to stop the motor properly.

2.4.1 Offset Adjustment

Why does the motor not stop?

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

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

Offset
Reference

voltage

Reference

.
,
voltage ”
.
P
Reference .
speed or e

Reference speed
reference torque or reference torque

Offset is corrected
by the Servopack.

Offset adjustment

Reference Offset Adjustment

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

ﬁft;;c;natlc adjustment of reference Reference offset is automatically adjusted to 0 V.
Manual adjustment of reference Reference offset can be intentionally set to a
offset specified value.

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

For detailed adjustment procedures, refer to the following sections of Chapter 3 Using the
Digital Operator.

Adjustment Method Section

g#;cg?watlc adjustment of reference 3.2.4 Reference Offset Automatic Adjustment Mode.

Ic\)/lf?sr::al adjustment of reference 3.2.5 Reference Offset Manual Adjustment Mode.
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2.4Setting Stop Mode

2.4.2 Zero-clamp

VRN

Speed/Torque

What is the Zero-clamp Function?

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

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

position.
Speed reference less than Sort
Cn-0A setting is ignored instantaneously
Host controller /

Setthe 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 Selection Fact_ory_ For Speed/Torque Control
Setting:0

cn-01BitB | Control Mode Selection Fact_ory_ For Speed/Torque Control
Setting:0

Proportional Control, etc. For Speed/Torque
— Input /P-CON CN1-*1 Control and
Position Control
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2.4.2[Zero-clamp cont.

Cn-01
Setting Control Mode
Bit B | Bit A

Zero-clamp Speed Control Servopack

This speed control allows the Speed reference V-REF

zero-clamp function to be set when (CN1-12)

the motor stops. Zero-clamp JP-CON

® A speed reference is input from (CN1-1%)
V-REF.

® /P-CON is used to turn the
zero-clamp function ON or OFF.

0 1 /P-CON is open | Turns Zero-clamp is performed when the
(OFF) zero-clamp following two conditions are met:
function OFF /P-CON signal is closed.
/P-CON is Turns Motor speed is below the value set
closed (ON) zero-clamp in Cn-OF (ZCLVL).
function ON

® Torque reference input T-REF

cannot be used.
Settings

Set the motor speed level at which zero-clamp is to be performed in the following parameter.

Cn-OF

ZCLVL Zero-clamp Unit:
Level min-"1
Speed

Setting Range:
0 to Maximum

Factory For Speed/Torque
Setting: Control
10

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

performed.

Conditions for Zero-clamp

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

* Zero-clamp speed control is selected. (Bits A and B of memory switch Cn-01 are setto 1
and 0, respectively.)

* /P-CON is turned ON (0 V).

* Motor speed drops below the preset value.

V-REF speed reference

Speed

Preset value for

zero-clamp ‘
P-CONnput  ——| Open (o |1 Gosea O
Zero-clamp being — e N
performed : : i
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2.4Setting Stop Mode

2.4.3 Holding Brake

Holding brake is useful when a Servo Drive is used to Servomotor
control a vertical axis. A Servomotor with brake pre- »
vents the movable part from dropping due to gravita-

tion when the system power is turned OFF. Holding brake

Prevents movable

part from shifting

due to gravitation
when power is
turned OFF

ARRLRLRL RN

|

Note The Servomotorwith brake has a built-in brake thatis a de-energization operation type, which
is used for holding purposes only. The brake cannot be used to stop the motor. Use the hold-
ing brake only to retain a stopped motor. Brake torque is more than 100% of the rated motor
torque.

Connection Examples

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

The following diagram shows a standard connection example.

Servopack Servomotor with brake

Power supply ¢
24VDC u
\
® oV (24V) w
+

Br-RY BK:\CN1-8 CN2

+24V E ;{ el } - % !

MAX
50mA A L 717 J

CN1-3

BK

oy

BK-RY

BK-RY: Brake control relay

Brake Interlock Output For Speed/Torque
Output — /BK CN1-8 Control and
Position Control

This output signal controls the brake when a motor with brake is used. This signal terminal
need not be connected when a motor without brake is used.
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2.4.3[Holding[Brake cont.

ON Status:
Circuit between CN1-8 and CN1-3 is closed. Releases the brake.
CN1-8 is at low level.

OFF Status:
Circuit between CN1-8 and CN1-3 is open. Applies the brake.
CN1-8 is at high level.

Related Parameters

Cn-12 Time delay from brake signal until servo OFF
Cn-15 Speed level for brake signal output during operation
Cn-16 Output timing of brake signal during motor operation

Output Signal Ground For Speed/Torque
Output — SG-COM CN1-3 [eeuluty Control and
Position Control

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

Contact Output Signals: /BK

/V-CMP (for speed/torque control only)
/COIN (for position control only)
/TGON

Brake ON Timing

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

Cn-12

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

BRKTIM time a brake signalis |10 ms | Range: | Setting: | Speed/Torque
output until servo OFF O0to50 |0 Control and
status occurs Position Control

This parameter is used to set output timing of o o\ input SevoON | servo OFF
brake control signal /BK and servo OFF opera-

. Release brak ApDlv brak
tion (motor output stop) when a Servomotor  /BK output A PPly bree.

. . |
with brake is used. Servo ON/OFF %ﬁ
operation | |
Motor ON/OFF I—p!
status BRKTIM

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

Set in this constant the brake ON timing used when the motor is in stopped status.
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2.4Setting Stop Mode

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

Setting the Holding Brake

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

Speed Level at which | Unit: | Setting Factory | For
Brake Signal Is Output | min~! | Range: Setting: | Speed/Torque
Cn-15 | BRKSPD during Motor O0to 100 Control and
Operation Maximum Position
Speed Control
Output Timing of Brake | Unit: | Setting Factory | For
Signal during Motor 10 ms | Range: 10 | Setting: | Speed/Torque
Cn-16 | BRKWAI Operation to 100 50 Control and
Position
Control

Cn-15 and Cn-16 are used to set brake timing when
the servois turned OFF by input signal /S-ON or alarm
occurrence during motor rotation.

Brakes for Servomotors are designed as holding
brakes. Therefore, brake ON timing when the motor
stops must be appropriate. Adjust the parameter set-

tings while

observing machine operation.

Brake Timing when Motor is in Stopped Status

Power OFF
by /S-ON
input or alarm
occurrence

Motor speed
(min-1)

BRKSPD
(Cn-15)

/BK output

Servo ON
Servo OFF

1
| Stop by coasting
.
1

to a stop

t
1
A,
1
'
]
i
|

Release | Apply brake
. )

brake

' BRKWAI _!
1

When this time elapses, BK signal is— output,
regardless of motor speed.

Conditions for /BK Signal Output During Motor Operation

The circuit between CN1-8 and CN1-3 is opened in either of the following situations.

Motor speed drops below the value set in Cn-15 (BRKSPD) after servo OFF occurs.

The time set in Cn-16 (BRKWAI) has elapsed since servo OFF occurred.
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2.5.1Soft Start Function

2.5 Running the Motor Smoothly

l This section explains how to run the Servomotor smoothly.

2.5.1 Soft Start Function

VRN

Speed/Torque

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 parameters.

SFSACC Unit: | Setting | Factory | For Speed/Torque
c Soft Start Time (Acceleration) ms Range: | Setting: | Control
n-07
Oto 0
10000
SFSDEC Unit: | Setting | Factory | For Speed/Torque
c Soft Start Time (Deceleration) ms Range: | Setting: | Control
n-23
Oto 0
10000

In the Servopack, a speed reference is multiplied by Sr;eed_,—————l_
. . . reterence
the acceleration or deceleration value set in Cn-07 or
Cn-23 to provide speed control. @ Softstart Mand
aximum

P
Servopack . speed

) internal speed /7 N~~~ Reference
Smooth speed control can be achieved whenprogres-  reference /1 speed

sive speed references are input or when contact input o
. Cn-07: Set this time interval.
speed control is used.

Maximum
5000 min-"i* "~~~ " speed

—_ - - - Reference
N speed

Set these parameters as follows: Cn-23: Set this time interval.

Cn-07: Time interval from the time the motor starts until the maximum speed
(5000 min-1) is reached.

Cn-23: Time interval from the time the motor is running at the maximum speed
(5000 min~") until it stops.
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2.5Running the Motor Smoothly

2.5.2 Smoothing

TUL

Positions

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

ACCTME Position Reference Unit: Setting | Factory | For
Acceleration/Deceleration | 0.1 ms | Range: | Setting: | Position
Time Constant 0to640 |0 Control
(Smoothing)

Cn-26

This function performs acceleration/deceleration pro- Servopack

Reference

cessing for input reference pulses (primary lag char- Puse N Servomotor

Accelerati
acteristics). | ocecae

This function prevents the motor from running at pro- Hz|  JUUUUWUSIUIAnD
Reference

gressive speeds in the following cases: pulse [ l

frequency D Apply acceleration/deceleration

processing

. . Hz
cannot perform acceleration/deceleration proces- geserence

H pulse
sing frequency it L

* When the host controller which outputs references <—>- Cn26 (ACCTME)

* When reference pulse frequency is too low

* When reference electronic gear ratio is too high (more than 10 times)

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

2.5.3 Gain Adjustment

If speed loop gain or position loop gain exceeds the allowable limit for the servo system in-
cluding the machine to be controlled, the system will vibrate or become too susceptible.
Under such conditions, smooth operation cannot be expected. Reduce each loop gain value
to an appropriate value.

For details on servo gain adjustment, refer to 2.6.2 Servo Gain.
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2.5.5 Torque Reference Filter Time Constant

2.5.4 Offset Adjustment

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

VRN

Speed/Torque

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

Offset
/

Reference

.
voltage Reference ," Offset is corrected by

voltage " the Servopack.
Reference , Reference]
speed or speed or

{ﬁﬁéL%“Ce Offset adjustment {SI:LGce

Reference Offset Adjustment

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

Automatic adjustment of reference

Reference offset is automatically adjusted.
offset

Reference offset can be intentionally set to a

Manual adjustment of reference offset i
specified value.

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

For detailed adjustment procedures, refer to the following sections:

Adjustment Method Section

Automatic adjustment of reference

offset 3.2.4 Reference Offset Automatic Adjustment Mode.

3.2.5 Speed Reference Offset Manual Adjustment

Manual adjustment of reference offset
Mode.

2.5.5 Torque Reference Filter Time Constant

If the machine causes vibration, possibly resulting from the Servo Drive, adjust the following
filter time constant. Vibration may stop.

TRQFIL Torque Reference Unit: Setting | Factory | For Speed/Torque
Cn-17 | Filter Time Constant 100 us | Range: | Setting: | Control and
0to250 |4 Position Control

Cn-17 is atorque reference filter time constant for the Servopack. The smaller the value, the
higher the torque control response. There is, however, a certain limit depending 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 prob-
lems such as incorrect gain adjustment and machine malfunction.
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2.6Minimizing Positioning Time

2.6 Minimizing Positioning Time

l This section describes how to minimize positioning time.

2.6.1 Autotuning

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

3-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 setin parameters.

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

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

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

2.6.2 Servo Gain

Check and reset the servo gain when:
» Automatically set servo gain values need to be checked after autotuning.
* Each servo gain value checked after autotuning is to be directly set for another Servopack.

* Response performance needs to be further enhanced after autotuning, or servo gain val-
ues need to be reset for a system with lower response performance.

Setting Speed Loop

Set the following parameters related to speed loop as necessary.

... | Setting Factory For Speed/Torque
Cn-04 gOOZHLZ Gain (Kv H;'t' Range: 1 | Setting: Control and Position
peed Loop Gain (Kv) {02000 |80 Control
PITIME Unit: Setting Factory For Speed/Torque
Cn-05 | Speed Loop Integration ms " | Range: 2 | Setting: Control and Position
Time Constant (Ti) t0 10000 |20 Control
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2.6.28ervo[Gain cont.

Cn-04 and Cn-05 are a speed loop gain and an in-  Speed ~  Speedloop gan
. . . 1

tegration time constant for the Servopack, respective- Q kv (1+5=)

ly.

Speed feedback

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

These parameters are automatically set by the autotuning function.

The unit of speed loop integration time constant Cn-05 (Ti) can be changed to 0.01 ms.

Setting Position Loop

Set the following parameters related to position loop as necessary.

POSGN Unit: | Setting Factory For Speed/Torque
Cn-1A | Position Loop Gain (Kp) | 1/s Range: 1 | Setting: Control and Position
to 200 40 Control

This parameter is a position loop gain for the Servo- Position Position loop gain

reference +
e

Position feedback

Increasing the position loop gain value provides posi-
tion control with higher response and less error. How-
ever, there is a certain limit depending on machine
characteristics.

This parameter is automatically set by the autotuning function.

OVERLV Unit: 256 Setting Factory For Position Control
Cn-1E | Overflow References | Range: 1 | Setting:
J—I_l—l_ to 65536 | 1024

Positions

Set in this parameter the error pulse level at which a T Ry
position error pulse overflow alarm (alarm A.31)isde- [T ot

OVERLV
tected. Error pulse 0

Normal control

(Alarm A.31) =%

If the machine permits only a small position loop gain
value to be setin Cn-1A, an overflow alarm may arise
during high-speed operation. In this case, increase
the value set in this parameter to suppress alarm
detection.
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2.6Minimizing Positioning Time

2.6.3 Feed-forward Control

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

J—U—L ing parameter.

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

This parameter is set to apply feed-forward frequency
compensation to position control inside the Servo- Reference
pack_ pulse
Use this parameter to shorten positioning time.

Too high a value may cause the machine to vibrate.

For ordinary machines, set 80% or less in this
constant.

Differ- Cn-1D
entiation || FFGN
B

Feedback pulse

2.6.4 Proportional Control

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

VRN

Speed/Torque

* Pl Control: Proportional/Integral control

* P Control: Proportional control

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

Cn-01 BitB Control Mode Selection Factory For Speed/Torque Control
Setting: 0

Feed-forward control

Control for making necessary corrections beforehand to prevent the control system from
receiving the effects of disturbance.

Using feed-forward control increases effective servo gain, enhancing response perfor-
mance.
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2.6.5Setting Speed Bias

Cn-01
Setting

Bit B | BitA

Control Mode

Speed Control
This is normal speed

control.

® Speed reference is input from V-REF.
® Signal /P-CON is used to switch between V_REE
P control and PI control.

Speed Servopack
reference

(CN1-12)

/P-CON is open
o]0 (OFF)

Pl control

P/PI
changeover /P-CON

(CN1-*1)

(ON)

/P-CON is closed | P control

used.

o Torque reference input T-REF cannot be

Using Proportional Control

Proportional control can be used in the following two ways.

* When operation is performed by sending speed references from the host controller to the
Servopack, the host controller can selectively use P control mode for particular conditions
only. This method can prevent the occurrence of overshoot and also shorten settling time.

For particular conditions, refer to 2.6.6 Mode Switch.

* If Pl control mode is used when the speed reference has a reference offset, the motor may
rotate at a very slow speed and fail to stop even if 0 is specified as a speed reference. In this

case, use P control mode to stop the motor.

2.6.5 Setting Speed Bias

TUL

Positions

The settling time for positioning can be reduced by assigning bias to the speed reference out-

put part in the Servopack. To assign bias, use the following constant.

BIASLV
Cn-1C | Bias

Unit: | Setting
min-! | Range: 0
to 450

Factory For Position Control
Setting: 0

This parameter is setto assign an offsetto a speed ref-

erence in the Servopack.

Use this constant to shorten settling time.

Set this parameter according to machine conditions.
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2.6Minimizing Positioning Time

2.6.6 Mode Switch

Use the mode switch for the following purposes:
* To prevent overshoot during acceleration or deceleration (for speed control).

* To prevent undershoot during positioning in order to reduce settling time (for position con-
trol).

Overshoot

Actual motor
operation

) NS
Time Y
Undershoot =™

Settling time

In other words, the mode switch is a function that automatically switches the speed control
mode inside the Servopack from Pl control to P control while certain conditions are being
established.

Note (1) 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.

(2) For normal use, the speed loop gain and position loop gain set by autotuning provide
sufficient speed/position control.
Even if overshoot or undershoot occurs, they can be suppressed by setting the accel-
eration/deceleration time constant for the host controller, the soft start time constants
(Cn-07, Cn-23), or smoothing time constant (Cn-26) for the Servopack.

Mode Switch Selection

Servopacks can use four types of mode switches (1 to 4). To select a mode switch, use the
following memory switch. The mode switch setting methods for speed/torque control and
position control are slightly different.

From PI control to P control

PI control means proportional/integral control and P control means proportional control. In
short, switching “from Pl control to P control” reduces effective servo gain, making the servo
system more stable.
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2.6.6Mode[$witch cont.

F01[ Speed/ For Position
orque Control
Control
Memory Memory Mode Switch Setting Parameter Unit
Switch | gyitch Cn-01
Cn-01 wi
. . Bit | Bit | Bit
BitD | BitC D C B

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

Uses torque reference as
0 0 0 0 0 |a detection point. Cn-0C
(Standard setting)

Percentage of
rated torque: %

0 Uses spged reference as |cn.op M_otgr speed:
a detection point. min

Acceleration

. reference in-
Uses acceleration refer-

1 0 1 0 0 . . Cn-0E side the Servo-
ence as a detection point. .
pack:
10 (min~)/s
1 1 o |Useserror pulse as a Cn-OF Reference unit

detection point.

When Torque Reference Is Used as a Detection Point of Mode Switch (Standard

Setting)

If atorque reference exceeds the torque value set g;;:;ence Motor
. . spee
in parameter Cn-0C, the speed loop switchesto P~ 5*** \ °
control.

The Servopack is factory set to this standard 1.« Internal torque
mode (Cn-0C = 200). f\(

PI | I
* Example of Use: contro Pl control

'
i
P control P control

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

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

| without mode switch | [ with mode switch
Motor
|::> speed

Time Time

Overshoot

Motor
speed

Undershoot

altal

|<
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2.6Minimizing Positioning Time

Using Speed Reference as a Detection Point of Mode Switch

If a speed reference exceeds the value set in pa- Speed reference Motor
. d
rameter Cn-0D, the speed loop switches to P con- N — spee
S /
trol. peed /
CnOD f === fmmmmmmmmmmm s X
o Example of Use: Pl control ; P control EPI control
—> '

The mode switch is used to reduce settling time.

Generally, speed loop gain must be increased to reduce settling time. Using the mode
switch suppresses the occurrence of overshoot and undershoot when speed loop
gain is increased.

L Without mode switch l Without mode switch ]

Motor speed vershoot
. Motor
Increase speed loop gain speed

\ Undershoot

\‘
Settling time is Ionglq-pl Time

I With mode switch

Speed reference

Motor
speed

P

K
1

-

Suppress the occurrence
of overshoot and
undershoot.

Settling time —PLIQ—

Using Acceleration as a Detection Point of Mode Switch (Standard Setting)

If motor acceleration exceeds the value set in pa- Reference

. spee
rameter Cn-OE, the speed loop switches to P con- i Motor speed
trol. Speed

Motor

+Cn-0E l» - -f\( acceleration
Acceleration o

* Example of Use:

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

Using the mode switch suppresses torque sat-
uration and prevents the motor speed from
having overshoot and undershoot.

| control

P control P control

l Without mode switch l With mode switch

Overshoot
Motor
|::> speed

Undershoot

Motor
speed

T

Time 4 Time
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2.6.6Mode[$witch cont.

Using Error Pulse as a Detection Point of Mode Switch

Speed reference Motor

Error pulse can be used for position control only. il
A\

Speed

TUL

Positions

If an error pulse exceeds the value setin parame- Eglg;
ter Cn-0F, the speed loop switches to P control.

o
! Pl control

P control H

v
Plcontrol  }
B . i

* Example of Use:

The mode switch is used to reduce settling time.

Generally, speed loop gain must be increased to reduce settling time. Using the mode
switch suppresses the occurrence of overshoot and undershoot when speed loop
gain is increased.

I Without mode switch I [ Without mode switch I

Speedreference  Motor speed  |ncrease speed loop gain Overshoot
Motor Motor
speed speed
Undershoot
\ 4 ~
Time m——y
Suppress the occurrence
of overshoot and
)\ undershoot.
‘\
3
\\
Settling time —’LL
Parameters

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

Cn-01Bit B Mode Switch ON/OFF Fact_orY For Position Control
Setting: 0

This parameter is used to enable or disable the mode Speed Actual

. . Reference motor
J—Ll—L switch function. "/ N operation

Positions Setting | Meaning Z \‘L—J
0 Uses the mode switch function Time Settling time
1 Does not use the mode switch function Mode switch is used to reduce settling
time and suppress undershoot when the

motor stops. It switches Pl control to P

The Servopack allows use of four different types of  control when certain conditions are met.
mode switch. To select a mode switch, set bits Cand D

of memory switch Cn-01.

Cn-01 Bit C Mode Switch Selection Factory For Speed/Torque Control
Setting: 0 and Position Control

Cn-01 Bit D Mode Switch Selection Factory For Speed/Torque Control
Setting: 0 and Position Control
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2.6Minimizing Positioning Time

Use the following parameters to set the mode switch to be used.

Memory
Switch Parameter for
Cn-01 Mode Switch Type Setting Detec-
tion Point
BitD | BitC
0 0 | Uses torque reference as a detection point. Cn-0C
0 1 Uses speed reference as a detection point. Cn-0D
1 0 | Uses acceleration reference as a detection point. Cn-0E
For speed/
torque con- | Does not use mode switch.
1 1 trol
For position Uses error pulse as a detection point. Cn-OF
control

The mode switch is used to reduce settling time and suppress undershoot when the motor
stops. It switches PI control to P control when certain conditions are met.

TRQMSW Mode Switch Unit: % Setting Factory For

(Torque Range: 0 | Setting: Speed/Torque
Cn-0C Reference) to 200 Control and
Maximum Position
Torque Control
REFMSW Mode Switch Unit: Setting Factory For
(Speed min-1 Range: 0 | Setting: 0 | Speed/Torque
Cn-0D Reference) to Control and
Maximum Position
Speed Control

ACCMSW Mode Switch Unit: 10 | Setting Factory For
(Acceleration (min-!)/s | Range: 0 | Setting: 0 | Speed/Torque

Cn-OE Reference) to 3000 Control and
Position
Control
ERPMSW Mode Switch Unit: Setting Factory For Position
Cn-OF (Error Pulse) Refer- Range: 0 | Setting: Control
ence to 10000 | 10000
Unit
The mode switch is used to reduce settling time and Actual motor
suppress undershoot when the motor stops. It spesd | | e operation

switches PI control to P control when certain condi-
tions are met.

Time L—il

Settling time

The Servopack allows use of four different types of mode switch. To select a mode switch, set
bits B, C and D of memory switch Cn-01.
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2.6.7 Speed Loop Compensation

Memory Switch

Cn-01 Mode StYVitCh Set- Parameter Unit
in
BitD | BitC | BitB 9
) ) 4 |Does notuse
mode switch.
Uses torque refer- Percentage of rated
0 0 0 |ence as a detec- Cn-0C torque: cyg
tion point. que: 7o
Uses speed refer-
0 1 0 |ence as a detec- Cn-0D Motor speed: min~!
tion point.
Uses acceleration Acceleration reference in-
1 0 0 |reference asa Cn-OE side the Servopack:
2 detection point. 10 (min~1)/s
Uses error pulse
1 1 0 |as adetection Cn-OF Reference unit
point.

Parameter Cn-OF is for position control only.

2.6.7 Speed Loop Compensation

1) This function compensates for the phase-delay generated by the digital control speed
detection. For this function, use the following constant.

L\
Speed/Torque
NDBCC Unit: | Setting Factory For Speed/Torque
Cn-28 | Speed Loop — Range: 0 | Setting: 0 | Control
Compensation Constant to 100

First, adjust the servo (position/speed loop gain, speed loop, integration time constant,
torque reference filter) appropriately in the “Cn-28 = 0” status.

Next, gradually increase the set value of Cn-28 from 0, find the proper value at which
noise and oscillation are minimal.

Note Use the speed loop compensation function (set value of Cn-28 is other than 0)
under the following conditions:

- No servo system oscillation

- No abnormal noise from the machine

Even if the speed loop compensation function is used, it may bring little effect or
even increase the oscillation. In these cases, stop using the speed loop com-
pensation function. (Set the value of Cn-28 to 0, again.)
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2) Speed loop compensation function is illustrated in the following block diagram:

Speed i I Current loop gain (Cn-04) —I_'O_‘l_"gggent I——bllrhjl;_'t::]'.
reference 4 1 - "'\./"II

Speed loop integration time
constant (Cn-05)

m—_iampensation gain K* —
3

___lispeed calculation

@

* Compensation gain (K) is in proportion to the compensation constant
(parameter Cn-28). Cn-28 = 0 shows no compensation status.
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2.7.1Servo Alarm Output

2.7 Designing a Protective Sequence

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

2.7.1 Servo Alarm Output

The following diagram shows the basic wiring for alarm output signals.

1/0 power supply
Servopack e
+24 V
Photocoupler output Photocoupler CN1-7 J, ALM o
Maximum operating voltage - _i 7 * <_MAX S0lmA T—9|—T
per output:30 VDC < : 2‘ 1
Maximum output current ) M cN1-3 ) SG-COM )
per output: 50 mA DC l

Provide an external I/O power supply separately. There are no DC power available from Ser-
vopack for output signals.

Contact Output Signal ALM

Servo Alarm Output For Speed Torque
Output — ALM CN1-7 and Position
Control
Signal Ground for Servo For Speed Torque
Output — SG-COM CN1-3 Alarm Output andPosition
Control
Signal ALM is output when the Servopack detects an alarm. Servopack

Al
——>ALM output
Form an external circuit so that the alarm output Turns OFF the

(ALM) turns OFF the Servopack. power.

ON Circuit between CN1-7 and CN1-35 is closed. Normal state
status: CN1-7 is at low level.

OFF Circuit between CN1-7 and CN1-35 is open. Alarm state
status: | CN1-7 is at high level.
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2.7Designing a Protective Sequence

The following table provides details of the alarm displays.

Alarm Display and Alarm Code Output

Servo
Alarm Alarm .
Display (ALM) Alarm Type Alarm Description
Output
o Parameter | An absolute encoder error occurred or parameter is
I ,‘D OFF | error faulty.
o Overcurrent | Overcurrent flowed thorough the main circuit.
o OFF Servopack overheated.
_ Position The number of pulses in error counter has exceeded
A4 1| OFF [errorpulse |the preset value.
T overflow
S Overspeed | Motor speed has exceeded the maximum allowable
[ OFF speed.
. Overload Motor and Servopack are overloaded.
f0| OFF
o Encoder An error occurred in the number of feedback pulses
aanl OFF  |error from the Encoder.
Overrun Overrun occurred due to motor or encoder signal
. Disconnec- | wiring faults.
ML m OFF |[tionofen- | Encoder signal line is disconnected.
coder signal
line
_____ Digital Communication error occurred between Digital Oper-
LR U Operator ator and Servopack.
Unde- |transmis-
- fined | sion error
[
Lo
R No error
Dy Bl ON

ON:Output transistor is ON
OFF: Output transistor is OFF
* : Displays an alarm category number.

For details, refer to Appendix D List of Alarm Displays.

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

— Input /ALMRST CN1-*1

Alarm Reset

For Speed/Torque
Control and
Position Control

This signal is used to reset the servo alarm state.
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2.7.2Servo ON Input Signal

Alarm state can be reset using the Digital Operator.

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

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

5.2.1 Troubleshooting Problems with Alarm Display for details on how to troubleshoot the

system when an alarm arises.

2.7.2 Servo ON Input Signal

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

Note

1/O power supply

Servopack

Photo-

T+24V
[

+24 VIN [ON19  47ko

coupler

Host controller

i

r
|
|
|

. 5mA
/S-ON__Jont-t | £ =] -
ov \%

Servo ON

— Input /S-ON CN1-*1

For Speed/Torque
Control and
Position Control

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

ON: CN1-*1 | Turns ON the motor. This is normal
is at low operation state (called “servo ON
level state”).

OFF: CN1-*1 | Turns OFF the motor. This is inop-
is at high erable state (called “servo OFF
level state®).

ic brake.

If the servo is turned OFF during
motor operation, the motor is decel-
erated to a stop by applying dynam-

and stop the motor.

Servo ON

Motor is ON

Motor is

operated

according to

input signals.
Servo OFF

Motor is OFF

Motor
cannot run.

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

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

Cn-01 Bit 0

Use of Servo ON Input Signal

Factory
Setting: 0

For Speed/Torque Control
and Position Control
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2.7Designing a Protective Sequence

This memory switch is used to enable or disable the Servopack

servo ON input signal /S-ON.
C

N1-*1

: (/S-ON)
ov

When external short-circuit wiring is omitted, set the
memory switch to “1.” When /S-ON is not

used, this short-circuit

wiring can be omitted.

Setting Meaning

0 Uses servo ON signal /S-ON

1 Does not use Servo ON signal /S-ON. (Servo is always ON.)

2.7.3 Positioning Complete Output

TUL

Positions

This section describes how to wire and use contact output-signal “positioning complete out-
put (/COIN).” This signal is output to indicate that Servomotor operation is complete.

Servopack

Photocoupler output
Maximum operating voltage CN1-8

N
per output: 50 mA DC CN1-3 ) SG-COM

per output: 30 VDC e T /COIN
Maximum output current —— \ %t : Vi $
[ —_—]=

1/0 power supply
—+—+24V

_ Positioning Complete Output For Position
Output — /COIN CN1-8 Control
Reference Motor
This output signal indicates that motor operation is I\ -
complete during position control. The host controller ~ Speed
uses this signal as an interlock to confirm that position- Eror — Cn-1B (COINLY)
ing is complete. puse  BeTo . Yoo .
(unos) [} 3 '
/COIN J L""_
ON Circuit between CN1-8 and CN1-3 is Positioning is complete (position error is
status: closed. below the preset value).
" CN1-8is at low level.
OFF Circuit between CN1-8 and CN1-3 is Positioning is not complete (position
status: open. error is over the preset value).
" CN1-8is at high level.

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

Set the number of error pulses in the following parameter to adjust output timing of /COIN

(positioning complete output).
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2.7.4Speed Coincidence Output

COINLV Positioning Unit: Setting Factory For Position
Cn-1B Complete Reference | Range: 0 | Setting: 1 | Control
Range Unit to 250
This parameter is used to set output timing of position- Reference y
ing complete signal (/COIN) to be output when motor Speed| \ - ot
operation is complete after a position reference pulse A\
has been input. Cn-1B (COINLY)
Errorpulse | 7 ___ w_______ D
. (Un-os) | T ‘
Set the number of error pulses in terms of reference ! :
unit (the number of input pulses that is defined using con A i

the electronic gear function).

Iftoo large avalue is setin this parameter, error may become too sm
a low speed, causing /COIN to be output continuously.

COINLV does not affect the final positioning accuracy.

2.7.4 Speed Coincidence Output

VRN

Speed/Torque

allwhen the motor runs at

This section describes how to wire and use contact output signal “speed coincidence output
(/V-CMP).” This signal is output to indicate that actual motor speed matches a reference

speed. The host controller uses this signal as an interlock.

1/0 power supply
Servopack —4-+24V
Photocoupler output
Maxi ti It:
por oUtpUL 30 VDG _ g CNIBNCMP g
Maxi tput t — \ﬁli' r
s [ 8T oura Jsecon
oV
output — /V-CMP CN1-8 Speed Coincidence Output E%L?rgleedﬂorque

This output signal indicates that actual motor speed
matches the input speed reference during speed con- anfg

Cn-22
trol. (e

r
d

\ Reference

s ,' speed
A V-CMP is output within
4 ’,4 this range.
Circuit between CN1-8 and CN1-3 is Actual motor speed matches the speed
ON . .
. closed. reference (speed difference is below the
status: .
CN1-8 is at low level. preset value).
OFF Circuit between CN1-8 and CN1-3 is Actual motor speed does not match the
status: open. speed reference (speed difference is
" CN1-8is at high level. greater than the preset value).
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2.7Designing a Protective Sequence

Preset value: Cn-22 (speed coincidence signal output width)

Setthe following parameter to specify the output conditions for speed coincidence signal out-

put.

VCMPLV Speed Coincidence | Unit: | Setting Factory For

Cn-22 Signal Output Width | min-1 | Range: 0 | Setting: Speed/Torque
to 100 10 Control
Setthe output conditions for speed coincidence signal Motor
/N-CMP. speed ) 7
vy \

The /V-CMP signal is output when the difference be- ¥ \ Reference
tween the reference speed and actual motor speed is NC,\:S?:ZUIM
not greater than the preset value. withinthis range

Example: When preset value is 100 and reference
speed is 2000 min~!.

/V-CMP is ON (circuit between CN1-8 and CN1-3 is closed) when the speed is between 1900
and 2100 min~1.

2.7.5 Running Output Signal

This section describes how to wire and use contact output signal /TGON as a running output
signal. This signal indicates that a Servomotor is currently running.

1/0 power supply
—+—+24V

Servopack

Photocoupler output
Maximum operating voltage
per output: 30 VDC - 5= CN1-8 ) /TGON Mn
Maximum output current —1 §\§< I K
per output: 50 mA DC Y] CN1-3 | SG-COM

Running Output (Torque Limit For Speed/Torque
Output — /TGON CN1-8 [efiisIly) Control and
Position Control

This output signal indicates that the motor is currently
running.

It is used as an external interlock.
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2.7.5[Running[Qutput[Signal cont.

Note

Circuit between CN1-8 and CN1-3 is Motor is running.
ON .
status: closed. (Motor speed is greater than the preset
' CN1-8 is at low level. value.)
OFF g;)rg:lt between CN1-8 and CN1-3 is Motor is stopped.
status: CNA1-8 i at high level, (Motor speed is below the preset value.)

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

Use the following parameter to specify the output conditions for running output signal /TGON.

Setting Factory For
. Zero-speed | Unit: | Range: 1 to 2 Speed/Torque
Cn-0B | TGONLV Level min-1 | Maximum ggttlng. Control and
Speed Position Control

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

The following signals are output when motor speed exceeds the preset value.

e /TGON Motor

o Status indication mode bit data Do)

® Monitor mode Un-05 bit 4 . 4 .
Parameter Setting: Cn-2C =1 [TGON | :r*“—

Precautions for Setting Clear Servo Alarm:

To change a parameter 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 ON the Servopack. Follow the procedure below and then turn ON the power again.

a) Make sure that all indicators (LEDs) on the Digital Operator are not lit.

b) Make sure that the power and alarm indicators (LEDs) on the front panel of the Servo-
pack are not lit.

Reason

When the servo alarm contentsis cleared, the Servopack will operate normally evenifitis
turned ON without waiting for the “power holding time” to lapse after being turned OFF.
The inside of the Servopack, however, will not yet have been reset (power ON reset).
Therefore, parameters 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) set-
tings appear on the display, the old settings are still valid inside the Servopack.
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2.8 Special Wiring

This section describes special wiring methods including the one for noise control. Always
refer to 2.8.1 Wiring Precautions and 2.8.2 Noise Control, and refer to other sections as
necessary.

2.8.1 Wiring Precautions

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

1) Use the following cables for reference input and encoder wiring.

Maximum
Purpose Cable Type Yaskawa Drawing No. Allowable
Length
For reference Twisted-pair DE9404859 3m (9.8 1)
input cable
Multiconductor .
For encoder shielded JZSPC;CFPOQ (for incremental 5m (16.40 ft.)
twisted-pair cable encoder)

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

2) For the ground wire, use as thick a cable as possible.

* Ground resistance of 100 Q or less is recom-

mended. _—
* Always use one-line ground.
* If the motor is insulated from the machine, ground the motor directly.

3) Do not bend or apply tension to cables.

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

4) Use a noise filter to prevent radio interference.
(For details, refer to 2.8.2 Wiring for Noise Control.)

* |[fthe servo is to be used near private houses or
may receive radio interference, install a noise fil-
ter on the input side of the power supply line.
Since this Servopack is designed as an indus-
trial device, it provides no mechanismto prevent
radio interference.
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2.8.1 Wiring Precautions

5) Observe the following precautions to prevent malfunctions due to noise interference.

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

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

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

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

Note a) Since Servopack uses high-speed switching elements, signal lines may re-
ceive noise. To prevent this, always take the above actions.
b) For details of grounding and noise filters, refer to 2.8.2 Wiring for Noise Con-
trol.

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

high voltage.

* The Servopack is directly connected to com- Molded-case Circuit
mercial power supply without a transformer. \?Jier;zer (MCCB) for
Always use an MCCB or fuse to protect the ser-
vo system from accidental high voltage. J@

* Select an appropriate MCCB or fuse according
to the Servopack capacity and the number of ﬂ
Servopacks to be used as shown in the following g
table. - d

1%

MCCB or Fuse for Each Power Capacity

Servopack Type Power Capacity Per Power Capacity Per MCCB

Servopack (W) or Fuse (A)

(see note 1) (see note 2)
SGDF-A1C 28 5
SGDF-A2C 42 5
SGDF-A3C 60 5
SGDF-B3C 22 5
SGDF-B5C 24 5
SGDF-B9C 30 5

Note 1) Power capacity at rated load.

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

3) Afast-operating fuse 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.
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2.8.2 Wiring for Noise Control

Example of Wiring for Noise Control

This Servopack uses high-speed switching elements in the main circuit. It may receive
“switching noise” from these high-speed switching elements if wiring or grounding around the
Servopack is not appropriate. To prevent this, always wire and ground the Servopack correct-
ly.

This Servopack has a built-in microprocessor (CPU). To protect the microprocessor from ex-
ternal noise, install a noise filter in place.

The following is an example of wiring for noise control.

Noise7fi|ter *
_L Servomotor
T — CS—
100 or oLF AC/DC W >—
200 VAC power o

_l_ — supply —
3.5 mm2 |
or more /7J77 !

\ (Casing) :>

* Operation relay sequence
' beprmmmmaadan e Signal generation circuit 1
| (provided by customer) CN2 ;
| - ]
h 1 3.5mm?2 ,
7—?2 AVR or more
l > ‘ 2 mm?2 or more l
(Casing) ES::I:gt)e , (Casing 3.5 mm?2 or more
; Wire with a thickness of 7-,1:\ |
} } 385 mm'2 or more (Casing) g ) ) ) J
Ground plate
= Ground: One-line ground (ground to 100 Q or less)
* When using a noise filter, always observe the following wiring instructions:
Note 1) For a ground wire to be connected to the casing, use a thick wire with a thickness of at

least 3.5 mm? (preferably, plain stitch copper wire).

2) For wiring indicated by /', use twisted-pair cable whenever possible.
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2.8.2[Wiring[for{Noise[Control cont.

Correct Grounding

* Always ground the motor frame.

Always connect the Servomotor frame terminal to the Servopack ground terminal. Be

sure to ground the ground terminal.

* |f the Servomotor is grounded via the machine, a switching noise current will flow from the
Servopack power unit through motor stray capacitance. The above grounding is required to
prevent the adverse effects of switching noise.

* Ground the 0V line (such as SG) of the reference input line. If the main circuit wiring for the
motor is accommodated in a metal conduit, ground the conduit and its junction box. For all

grounding, always use one-line ground.

Noise Filter Installation

Use an inhibit type noise filter to prevent noise from

the power supply line.

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

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

Table 2.1 Noise Filters

Servopack Type Noise Filter Recommended Noise Filter
Connection (See Note.)

Type Specifications
10w SGDF-A1C[ (Correct) LF-205A Single-phase
20W | SGDF-A2C[] T 200 VAC, 5 A
30 W SGDF-A3C[] )
3W SGDF-B3C[] (Incorrect) LF-205A Single-phase
5W SGDF-B5CL] I 200 VAC, 5 A
10W SGDF-B9C[] j

Note These noise filters are manufactured by Tokin Corp. and are available from Yas-

kawa. For noise filters, contact your nearest Yaskawa sales representatives.

Always observe the following installation and wiring precautions. Incorrect use of a noisefilter

significantly diminishes its benefits.
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* Separate input lines from output lines.

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

N/

Separate these circuits.

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

Do not accommodate the

noise filter ground wire, output

lines and other signal lines in

the same duct or bundle them Ly
together.

Noise !
) Noise
The ground wire

] can be close to
|::> input lines.

1

N

-

BOX

X O

bf
X

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

Do not connect the noise filter
ground wire to other ground

wires. Noise
filter

Shielded ground
wire

@
[&]
*

X
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2.8.2[Wiring[for{Noise[Control cont.

* Ground a noise filter that is inside the Unit as follows:

If a noise filter is located inside >

a Unit, connect the noise filter >
ground wire and the ground Unit
wires from other devices |
inside the Unit to the ground Dz -

plate for the Unit first, then poise
ground these wires.
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2.8.3 Using More Than One Servo Drive

The following diagram shows an example of wiring more than one Servo Drive.

Power supply

Power Power
QF OFF ON

iMC

Noise filter ~ SUP

o ng{/[;? 24 VDC Servomotor

L= | supply oV (24V)
1MC -

Servopack { M

24 VDC Servomotor

0V (24V)

Servopack { M

CN1-8

24 VDG Servomotor

oV (24V)

Servopack | M

CN1-8
— CN1A§LM :
- 3 ‘»
SG-CoM ‘ &
v oV

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

Multiple servos can share a single MCCB or noise filter. Always select an MCCB or noise filter
that has enough capacity for the total power capacity (load conditions) of those servos. For
details, refer to page 2-68.

MCCB Noise filter

¥

2.8.4 Connector Terminal Layouts

This section describes connector terminal layouts for Servopacks, Servomotors and Digital
Operators.

Servopack Connectors for Speed/Torque Control

VRN CN1 Terminal Layout
Speed/Torque ; N1 Contact input 1
signal 1 - -
Contact input V-REF, | Reference in-
2 IN2 g 12 ;
signal 2 SG- Output signal T-REF | put
3 CcOoM ov 13 SG oVv
4 - - 14 PAO PG output
phase A
5 15 | /pao | PG output
phase A
6 - - 16 PBO PG output
phase B
7 | Amm | Alarm output 17 | /pBO | PG output
phase B
8 | out2 | outputsignal 2 18 | pco gfﬁa gg‘gm
9 | +24viN | External input 19 /PCO PG output
power supply phase C
10 - - 20 FG Frame ground
CN2 Terminal Layout
1 PGOV 11 — —
PG power sup- PG power sup-
2 [ peov |8 ply, OV 12
3 PGOV 13
4 | Pasv 14| PC ;?ag:tgm
PG power sup- PG power sup- PG output
ply, 5V 5 PG5V ply, 5V 15 /PC phase C
6 | Pasv 16 | Pa [PGoutput
phase A
7 17 /PA PG output
phase A
8 - - 18 PB PG output
phase B PG outy
put
9 19 /PB phase B
10 == == 20 FG Frame ground

* Servopack End: Connector model: 52822-4011 (manufactured by Molex Japan)
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2.8Special Wiring

* Cable End: Connector model (including case): 54331-0201 (manufactured by Molex Ja-
pan)

Servopack Connectors for Position Control

| | | | CN1 Terminal Layout

Positions Contact input PG output
1 IN1 signal 1 " PAO phase A
2 IN2 Cpntact input 12 PBO PG output
signal 2 SG- Output signal phase B
3 COM oV 13 SG oV
4 - - 14 PULS Refergnce
pulse input
5 15 /PULS Reference
. pulse input
6 - - 16 SIGN il?r:Fe;f:irence sign
7 ALM | Alarm output 17 | /SIGN Ezﬁfence sign
8 | ourz [ outputsignal2 18 | clr |Sleareror
9 | +24vin | Externalinput coumterinpu 19 | /oLR | Clearerror
power supply counter input
10| pco | PGouteut 20| re |F d
phase C rame groun
CN2 Terminal Layout
1 PGOV 1 - -
PG power sup- PG power sup-
2 PGOV ply OV ply OV 12
3 PGOV 13
4 | Pasv 14| Pc Efi output
PG power sup- PG power sup- PG output
ply5V 5 Pasv ply5V 15 /PC phase C
6 PG5V 16 PA PG output
phase A
7 17 PA PG output
phase A
- - PG output
9 19 /P8 phase B
10 - - 20 FG Frame ground

* Servopack End: Connector model: 52822-4011 (manufactured by Molex Japan)

» Cable End: Connector model (including case): 54331-0201 (manufactured by Molex Ja-
pan)
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2.8.4[Connector{Terminal[Layouts cont.

Connectors for Encoder

* For SGMM-ALCIC

Channel A output

Blue

Channel /A output

Blue/Black

Channel B output

Yellow

Channel /B output

Yellow/Black

Channel C output

Green

Channel /C output

Green/Black

0V (power supply)

Gray

+5 V (power supply)

Red

Frame ground (FG)

Orange

ltems to be Prepared by Customer

Cap:  51112-0910

Socket: 50398-8000 (chain type) or
50398-8100 (loose type)
(Manufactured by Molex Japan)

123456789

Items to be Prepared by Customer
Case and Connector:

54331-0201

(Manufactured by Molex Japan)

0.12mm?
] Blue [ O 16
5 White/Blue ‘P@ ‘ 0 17
3 Yellow ‘ ‘ O 18
4 White/Yellow P@ | o 19
5 Green 1 1 O 14
6 White/Green} P@ } O 15
8 Red | | O 4
- Blackf ! } O 1
I
] + 0 5
O
0.3mm? | | 2
‘ ‘ O 3
Gree!
9 Yellow L J © 20
~——1—0 Connector
casel
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2.8Special Wiring

* For SGMM-BLIC

1| Channel A output Blue

2| Channel B output Yellow

3| Channel C output Green

4| 0V (power supply) Gray

5| Frame ground (FG) Orange

6. Channel /A output Blue/Black

7 | Channel /B output Yellow/Black
8| Channel /C output Green/Black
9| +5V (power supply) Red

ltems to be Prepared by Customer
Cap:  43020-1001
Socket: 43031-0004

(Manufactured by Molex Japan)

Items to be Prepared by Customer

Case and Connector:

[0 54331-0201 =]
(5]

(Manufactured by Molex Japan)
CN3 E};@
(a

Encoder lead

UL20379

Protective tube

CN.
O O
[E=] [E=]
Motor lead B D
AWG26, UL3266
o = ¥

S 1
]
300 + 30
I
| L
\ ] 10 )
28 ! L2 [25
0.04Al
o [Al
NS 2 0.04
<
[ hcal
=1
\ - - 1] e
® k
0.12mm2
Bl -
" | e 120 1
6 0 lack/Blue ‘ ‘ 17
50 Yellow ® 18
70 Black/Yellow| P\ | 19
3 o oreen 1P®1 14
8 O BIack/Green} } 15
9 o1 1 4
4 oG f — 1
/ RIS
0.3mm?2 ‘ ‘ 2
LIl 66
. 3
50 Orang| ‘K )\ 20
~———1—0 Connector
case
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2.8.4[Connector{Terminal[Layouts cont.

Connectors and Terminals for Standard Motor

* For SGMM-ALCIC

e Without Brake

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

Cap:  5559-04P-210
Socket: 5558T (chain type) or 5558TL (loose type)
(Manufactured by Molex Japan)

Items to be Prepared by Customer
Receptacle: 5557-D4R-210
Socket: 5556T (chain type) or

5556TL (loose type)
(Manufactured by Molex Japan)

e

B

——

* With Brake
1 | PhaseU Red
2 | PhaseV White
3 | Phase W Blue
4 | Frame ground (FG) Green
5 | Brake Black
6 | Brake Black

Cap:  5559-06P-210

Socket: 5558T (chain type) or 5558TL
(loose type)
(Manufactured by Molex Japan)

Items to be Prepared by Customer
Receptacle: 5557-04R-210

Socket: 5556T (chain type) or 5556 TL
(loose type)

(Manufactured by Molex Japan)

(T ——

=
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2.8Special Wiring

* For SGMM-BLIC

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

Items to be Prepared by Customer
Cap:  43020-0401 Items to be Prepared by Customer

Socket: 43031-0004 Receptacle: 5557-04R-210

(Manufactured by Molex Japan) Socket: ggggﬁi?ﬁ;’;ggg;;"

(Manufactured by Molex Japan)

CN3 ?:D
= 0

(@ T —
]
: IS ]

azOo
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2.8.4[Connector{Terminal[Layouts cont.

Connectors for Digital Operator

« JUSP-OP02A-3 (Hand-held Type)

]

"
0
N
20
N,
RN
g

N

ay i

DIGITAL

OPERATOR
SERVOPACK JUSP-OP02A

ALARM DSPL

(CReseT )| seT
<KV

y YASKAWA

0

C
N
5

oN EL SERVOPACK

J—A

%

Pin No. Signal Signal Circuit Name Signal
Name Direction

1 TXD Transmit data (non-inversion side) P<S

2 /TXD | Transmit data (inversion side) P<S

3 RXD Receive data (non-inversion side) P—S

4 /RXD Receive data (inversion side) P—S

5 OPH #

6 _ _ —_

7 SVPP #

8 GND Signal ground 0 V
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USING THE DIGITAL OPERATOR

This chapter describes the basic operations of the Digital Operator and the
convenient features it offers. The Digital Operator can be used to set parame-
ters and perform various motor operations. Operate the Digital Operator as
you read through this chapter.

3.1 BasicOperations .........ccoeiiveneennenss 32

3.1.1 Connecting the Digital Operator . ....................... 3-2
3.1.2 Resetting Servo Alarms .............. .. i, 3-3
3.1.3 Basic Functins and Mode Selection ..................... 3-4
3.1.4 Operation in Status Display Mode ...................... 3-5
3.1.5 Operation in Parameter Setting Mode ................... 3-7
3.1.6 Operation in Monitor Mode ........................... 3-9

3.2 Applications .........cciiiiiiiiiiiiienee..s 3-13

3.2.1 Operation in Alarm Traceback Mode .................... 3-13
3.2.2 Operation Using the Digital Operator .. .................. 3-15
323 AUWOtUNING . ..ot 3-16
3.2.4 Reference Offset Automatic Adjustment ................. 3-21
3.2.5 Reference Offset Manual Adjustment ................... 3-22
3.2.6 Clearing Alarm Traceback Data ........................ 3-25
3.2.7 CheckingMotor Type . ... ... 3-26
3.2.8 Checking Software Version .............. ... ..., 3-26




USING THE DIGITAL OPERATOR

3.1.1 Connecting the Digital Operator

3.1 Basic Operations

l This section describes basic operations using the Digital Operator.

3.1.1 Connecting the Digital Operator
The Servopack can be used with the JUSP-OP02A-3 Digital Operator (Hand-held type). The

Digital Operator is connected to the Servopack as shown below. The Digital Operator con-
nector can be connected or disconnected while the Servopack power is ON.

JUSP-OP02A-3 (Hand-held Type)

\—
1
-
LN
o
U

i
=

DIGITAL

OPERATOR
SERVOPACK ysp-opoza

Na?
o
o

oy
I

=

ALARM DSPL

DATA
<lvlyl =

y YASKAWA

o)

C
N
5

J—F
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3.1Basic Operations

3.1.2 Resetting Servo Alarms

Servo alarms can be reset using the Digital Operator. (Servo alarms can also be reset by the
CN1-2, /ALMRST input signal. Refer to 2.7.1 Servo Alarm Output for details.)

If the power is turned OFF after a servo alarm has occurred, there is no need to reset the
alarm.

After an alarm occurs, remove the cause of the alarm before resetting it. Referto 5.2 Trouble-
shooting to determine and remedy the cause of an alarm.

LARM

Al
Press Alarm Reset

—33—



USING THE DIGITAL OPERATOR

3.1.3 Basic Functins and Mode Selection

3.1.3 Basic Functins and Mode Selection

The Digital Operator supports status display, parameter setting, operating reference, and au-

totuning operations.

The four basic modes are listed below. Each time the mode key is pressed, the next mode in

the sequence is selected.

(<)

Press the

DSPL
SET

key to switch the mode.

==

Status Display
Mode — Section 3.7.4

L i)

Displays the Servopack status as bit
data and codes.

~ >

Setting Mode — Section 3.1.5

Sets the parameters to select and set
all Servopack functions.

ﬁnonitor Mode — Section 3.1.6 \

L

These modes are selected by setting

Special Modes

a value for parameter E e DD
(L]~ 121 “aotin Mode
Setting
Displays the speed references to the Servopack, P
the actual speed, and internal status. vutug Operation mode from Digital
{} Operator — Section 3.2.2
[Alarm Traceback \ 00-0 1 | Reference offset automatic
Mode — Section 3.2.1 adjustment mode — Section
3.2.4
HRZEE
= 00-0¢2 | Clear alarm traceback data
Displays a log of previous alarms. — Section 3.2.6
l | 00-03 Speed reference offset
manual adjustment mode —
Section 3.2.5
00-04 | Motor-type check mode —
Section 3.2.7
. Autotuning mode — Section
00-05 323
ao-06 Software-version check
mode — Section 3.2.8




3.1Basic 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
The status display mode is displayed when the power supply is turned ON. If the status dis-

play mode is not displayed, follow the procedure in 3.71.3 Mode Selection to select the status
display mode.

Press to select the status

display mode.
s (Ulnl-10i0) ~
Cnl-0i5} TREES

ﬁ.. The status display mode is selected when the

Status Display Mode power supply is turned ON.

Meaning of Status Displays

Keys to the status display are shown below. The display differs between Servomotors for
speed/torque control and position control.

Speed/Torque Control
AN |
Speed/Torque Bit data Code
Speed Coincidence > 7 ~ -
/:-\ -
|
= N
7 \ See table.
| Speed Reference Input | -

| Torque Reference Input |

See table.

Code Status
Base block
] Servo OFF (motor power OFF)

J Run
i Servo ON (motor power ON)

=1 |Alarm Status
] Displays the alarm number. See the table of alarms on page 3-14.

=
0
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USING THE DIGITAL OPERATOR

3.1.4[@peration[in[Status[Display[Mode cont.

Bit Data Description
Power ON Lit when Servopack power ON. Not lit when Servopack
power OFF.
Base Block Lit for base block. Not lit at servo ON.

Speed Coincidence

Lit if motor speed reaches speed reference. Otherwise,
not lit.

/TGON

Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 min~ is factory setting)

Speed Reference Input

Lit if input speed reference exceeds preset value.
Not lit if input speed reference is below preset value.
Specified value: Set in Cn-0B (20 min~1 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)

TUL

Positions

Position Control

Positioning Complete g

[
Bit Data

Code

A — A
r N

Base Block

AY
TGON or Torque
Reference Limit Detected
Pulse Input

/-\\ :.-.' '..:'J r

See table.

See table.

Status

T Base block
N} l_l] Servo OFF

Run
)

Servo ON

Alarm Status
Displays the alarm number. See the table of alarms on page 3-14.

Bit Data Description
Power ON Lit when Servopack power ON. Not lit when Servopack
power OFF.
Base Block Lit for base block. Not lit at servo ON.

Positioning Complete

Lit if error between position reference and actual motor
position is below preset value.

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

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

/TGON

Lit if motor speed exceeds preset value.
Not lit if motor speed is below preset value.
Preset value: Set in Cn-0B (20 min~ is standard setting)

Reference Pulse Input

Lit if reference pulse is input.
Not lit if no reference pulse is input.
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3.1Basic Operations

3.1.5 Operation in Parameter Setting Mode

Parameters are used to select and adjust various functions. Two types of parameter are used
as follows:

Constant Settings (Cn-03 to Cn-2C)

Memory Switches (Cn-01, Cn-02)

The setting method is different for each type. The constant settings (Cn-03 to Cn-2C) allow
setting of a constant within a fixed range. The memory switches (Cn-01, Cn-02) allow the re-
quired functions to be selected. Refer to Appendix C List of Parameter Settings.

Changing the Constant Settings (Cn-03 to Cn-2C)

The constant settings (Cn-03 to Cn-2C) allow setting of a constant within a fixed range. Check
the permitted range of the constant in Appendix C List of Parameter Settings, before chang-
ing the data. The following example shows how to change user setting Cn-15 from 100 to 85.

1) Press to select the parameter set- m\ @IQE
ting mode. Settin
9 HIE]EB Moda” @:DEB

\EHEB~

2) Select the parameter number to set.

"' Q_ Nie
Press the | <] and | | keys to select the @’

The selected

digit. Q @d|g|t flashes
‘i!!@@ l

Press the and keys to change the 9

value.

3) Press to display the current data for ,F\,,ﬁ?{)n;ter Data
the parameter selected at step 2. Hn o n

4) Set the required data.

SREY % GE)
Press the and a keys to select the o N

The selected

digit. @EISE] l@ digit flashes.
Press the and keys to change the
value.
5) Press [%% to store the dat STA[ElE]  The stored
ress == to store the data. R\ RIEE r
== data flashes.
6) Press once more to display the pa- Eﬁ?[)“eerter D Data

rameter number again. Cl-[-]1s) &£

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

— 3.7 —




USING THE DIGITAL OPERATOR

3.1.5[@peration[in[Parameter{Setting[Mode cont.

Changing the Memory Switch Settings (Cn-01, Cn-02)

The bits of the memory switches can be turned ON and OFF to select the functions required.
The following example shows how to turn ON bit 4 of memory switch Cn-02.

1) Press to select the parameter set-

ting mode.

2) Select the parameter number to set.

Press the and keys to select the
digit.

Press the and keys to change the
value.

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

4) Press the and keys to select the

bit number to set.

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

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

7) Press to store the data.

[Dara] .
8) Press once more to display the pa-
rameter number again.

@H@E@
" QB setno (1B
B

Ne AN X4
D 45 G
The selected
digit flashes.

T@l@

Bit Numbei
Parameter Memory to Set
Number g Switch Data
(| ] (Xiin)
Cln[-10]2) o= j

Bit Number to Set =
mE

Bit /F. .??C 3
Number [ :']i 7: :

FDBO7531 [

3J

. Press either key.
-

or

\

S P The stored data
[}
/ v\

/ |

Parameter AT Memory Switch
Number Data

Clnl-12]2) »o~ e

Turning bits ON and OFF

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

Sixteen bits are available (0 to 9 and Ato F). Select
the required functions by turning the appropriate bit
ON (function ON) or OFF (function OFF).

— 38—
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3.1Basic Operations

3.1.6 Operation in Monitor Mode

The monitor mode allows the reference values input into the Servopack, 1/O signal status,
and Servopack internal status to be monitored.

The monitor mode can be set during motor operation.

Using Monitor Mode

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

1) Press | % to select monitor mode. Vas R \‘
G i Gl
Mode
NGB

2) Press the and keys to select the

monitor number to display.

[ Daa | . i
3) Press to display the data for the mon- '\N"mgr e Data
itor number selected at step 2. H IHI
4) Press once more to display the moni- '\N"Sggr Data

tor number again. U m\ n..

Meaning of Monitor Mode Display

Keys to Monitor Mode Displays are shown in the following table.

The display differs between the speed/torque control and position control.

Speed/Torque Control
.D_ Monitor Monitor Display
Speed/Torque Number
fr A Actual motor speed
(B STH]
Units: min~T1.
. Input speed reference
[ W] i ] . Ly
Units: min~". Internal Status
M Internal torque reference  Units: % Bit Display
un-uc

[®

(with respect to rated torque) @? @@ @@ @@ @@
ull Il

Un-03 Number of pulses from motor
U-phase edge

Units: pulses é"é’ ('5 é“ é‘
M Electrical angle @b
n-uY
Units: deg ’
oM Internal status bit display -1
un-05 e following table.
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USING THE DIGITAL OPERATOR

3.1.6[@peration[in[Monitor{Mode cont.

Bit # Description Related I/O Signal, Parameter
1 | Servo alarm ALM
2 | Not used.
3 | Reverse rotation mode Cn-02 bit 0
4 | During motor rotation /TG-ON, status display mode
5 | Speed coincidence /V-CMP, status display mode
6 | Mode switch ON
7 | During forward current limit or contact input /CL
speed control

8 | Not used
9 | Motor power ON

10 |Phase A PA, /PA

11 | Phase B PB, /PB

12 |Phase C PC, /PC

13 |[Phase U

14 | Phase V

15 | Phase W

16 | Servo ON /S-ON, Cn-01 bit 0

17 | P operation, zero-clamp, or rotation direction | /P-CON, Cn-01 bit A, B, Cn-02 bit 2

input

18 | Not used

to

20
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3.1Basic Operations

TUL

Positions

Position Control

Monitor Monitor Display
Number
M Actual motor speed
(8 STE]
Units:min=1.
A Int It f
Un-02 nterna orq_ue re ere.znce
Units: % (with respect to rated torque)
Un-03 Number of pulses from motor U-phase edge
Units: pulses
Electrical angle
UA-0Y . Internal Status
unTu Units: deg Bit Display
Un-05 Internal status bit display .
Int | status bit displ @?@@@?@@@@
nternal status bit displa
U:’I'D pray —->[\. E \_ E E
T Input reference pulse speed display i i rur
wntud Units: min1. ®d®é©é@q§©@b
s Positional error
un-08 Units: x1 reference unit (Cn-02 bit E = 0) See following table.
x100 reference unit (Cn-02 bit E = 1)
. Reference pulse count value 0 to 65535
Un-09 _ _
Units: reference unit
Monitor # | Bit # Description Related I/O Signal, Parameter
Un-05 1 | Servo alarm ALM
2 | Not used
3 | Reverse rotation mode Cn-02 bit 0
4 | During motor rotation /TGON, status display mode
5 | Positioning complete /COIN, status display mode
6 | Mode switch ON
7 | During forward current limit or contact | /CL
input speed control
8 | Not used
9 | Motor power ON
10 |Phase A PA, /PA
11 | Phase B PB, /PB
12 |Phase C PC, /PC
13 |Phase U
14 |PhaseV
15 | Phase W
16 | Servo ON /S-ON, Cn-01 bit 0

17 | P operation input, zero-clamp, or
rotation direction

/P-CON, Cn-01 bit A, B, Cn-02
bit 2

18 | Not used
to
20
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USING THE DIGITAL OPERATOR

3.1.6[@peration[in[Monitor{Mode cont.

Monitor #

Un-06

Bit # Description Related I/O Signal, Parameter
1 | Input reference pulse PLUS, /PULS
2 | Input pulse sign SIGN, /SIGN
3 | Error counter clear input CLR, /CLR
4 | Not used
to
20

—312—




3.2Applications

3.2 Applications

This section describes the applications of the Digital Operator’s basic operations for
operating and adjusting the motor. Be sure to read 3.1 Basic Operations before reading
this section.

3.2.1 Operation in Alarm Traceback Mode

The alarm traceback mode displays up to ten alarms that occurred previously. Allowing con-
firmation of what alarm occurred when, is a useful aid to speed up troubleshooting.

The alarm traceback data is not cleared when the alarm is reset or when the Servopack pow-
er is turned OFF. The alarm traceback data does not prevent the Servopack from operating
properly. Use the special operation to clear alarm traceback data to clear the data. Refer to
3.2.6 Clearing Alarm Traceback Data for details.

A A A R NI
1_1 P
| o ———

Alarm Sequence Number Alarm Code See the table of

The higher the number, alarms on page 3-14.
the older the alarm data

Alarm Confirmation

Use the following procedure to determine which alarms occurred previously.

1) Press | s to select the alarm trace- /’EEEE@\
back mode. Y T1ED TRETS
\GREB~

Alarm Traceback Mode

2) Press the |\ and V] keys to scroll the  Oider (S[=1R] {IT]

alarm sequence numbers up and down

2

) ¥ ¥
and display information on previous I EREED
alarms. The higher the left-hand digit  Newer (Z1=13]3]5)

(alarm sequence number), the older the
alarm data.
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USING THE DIGITAL OPERATOR
3.2.1[@peration[in[Alarm[Traceback[Mode cont.

Alarm Display

The following table lists the alarms displayed in the alarm traceback mode.

Refer to 5.2 Troubleshooting for further details.

Displayed Alarm Description
Code

Parameter breakdown

_..
..'_'
2
I— -~
=

()

Parameter setting error

-
.—I-I
-
L]
hlo

- Overcurrent

P
-

Position error pulse overflow (for position control only)

———
.‘~|

i
i
-~

' Overspeed

,_
0
(M|

- Overload

an]
-
=z
I

T

——

Encoder error

.-'...'
I

-
-
I
=

Reference input read error

—
-

1
-

i Servo overrun detected (This function prevents overruns.)

~
[
-

Encoder output phase error

]
==
i

Encoder phase-A, -B disconnection

!
I

_-I—
[

Encoder phase-C disconnection

LA
[
~'-

Not an alarm. Reset by alarm reset or Servopack power ON.

-
I
0

-

The following are operator-related alarms which are not recorded by alarm traceback.

Digital Operator transmission error 1

Digital Operator transmission error 2
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3.2Applications

3.2.2 Operation Using the Digital Operator

Operation from the Digital Operator enables the Servopack to run the motor. The Digital Op-
erator can be used during machine set-up and testing to check the motor rotation direction
and set the speed, without having to connect a host controller.

Power No need to connect to host

controller or external circuits.

Used during machine set-up
and testing. Forward,

reverse, speed settings 7
possible.

Operation Using the Digital Operator .

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

1) Press to select the parameter set- @HWE]@ ™~
ting mode- N G [Tk

NREEE

Setting Mode

2) Select the parameter number Cn-00. HH 5] select Cn-00.

(Parameter Cn-00 is selected when the .. © i,
power is turned ON.) Ll 10 s@; CRI-TH)

digit flashes.

B
‘iHHE@ The selected
Press the and u keys to select the -D

digit.
Press the and keys to change the value.

3) Press to display the current data for baramotor Number Do
the parameter Cn-00. = A H

4) Pressthe and keys to change the U Set to 00-00.

data to 00.
(This parameter is setto 00 when the pow- ' ¢5S the @EE%T@l@
er is turned ON.) keys to change the B

value.

5) Press to set the Digital Operatorin  Qi2]-55) ’3\

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

Display for operation mode from
—3-15 — Digital Operator



USING THE DIGITAL OPERATOR

3.2.3 Autotuning

6) Press to set the servo ON status

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

7) Press the and keys to operate the

motor.

Motor Forward/Reverse Rotation

8) Press to revert to I@ This

sets the servo OFF status (motor power

turned OFF).

(Alternatively, press to setthe servo

OFF status.)

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

ital Operator control.

Changing Motor Speed

Press Servo ON ilmm
- motor ON L
JOG
SVON
Servo OFF -
to change. - base block e.mm

Motor runs
forward while Motor
this key is 5 Forward

pressed.

Rotation
Motor runs
backward while Motor
this key is R
everse
pressed. .
Rotation

2
(TLEE
SET

|
| ju

)

ENTI

ER
[ (][]
(Cln[-1215)

Setting Mode Display

(w1 [n](n)
CED

The motor speed for operation under Digital Operator control can be changed with the follow-

ing parameter.

Parameter: Cn-10 (JOGSPD), Units: min—'., Standard setting: 500

For details about setting the motor speed, referto 3.1.5 Operation in Parameter Setting Mode
and Appendix C List of Parameters.

3.2.3 Autotuning

The Servopack contains a built-in autotuning function to automatically measure the machine
characteristics (machine configuration and rigidity) and set the parameters.

Autotuning allows even totally inexperienced people to easily complete tuning.

Autotuning
Automatically measures the

machine characteristics and
sets the parameters.

Load

D Fricti
Servomotor % riction

Servopack
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3.2Applications

Automatically Settable Parameters

_D_ Speed/torque control J‘Ll‘l_ Position control
Speed/Torque Positions
Cn-04 Speed loop gain Cn-04 Speed loop gain
Cn-05 Speed loop integration time Cn-05 Speed loop integration time
constant constant
Cn-1A Position loop gain

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 parameters for subsequent machines.

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

Note (1) Conduct autotuning with the motor attached to the machine.
Make sure that the machine is ready for operation and take sufficient safety precau-
tions when operating the machine.

(2) Make sure that the /P-CON signal is OFF (PI control is selected) before starting auto-
tuning.

(3) Make sure that the speed control mode is set to Pl control before starting autotuning.
If the mode switch is used, Pl control automatically switches to P control above a set
operating level (Pl control to P control switching level), even if the /P-CON signal is
OFF.

Ifthe mode switch is used, perform one of the following operations before starting auto-
tuning.

* Set the parameters to disable the mode switch.
Speed control: Set both Cn-01 bit C and bit D to 1.
Position control: Set both Cn-01 bit B to 1.

* Increase the operating level (PI control to P control switching level), so that P control is
not selected.
In practice, set the operating level as shown in the following table.
Select the operating level using bit C and bit D of Cn-01.

E

Machine Rigidity Motor ﬁ

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

” . . - T High rigidity
high response for a machine with high rigidity, such
as a machine tool, and to low response for a ma- h"“‘” 5?
chine with low rigidity, such as a robot. L .
Low rigidity
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3.2.3@utotuning cont.

Operating Level Parameter Setting
Torque reference Cn-0C to maximum torque
Speed reference Cn-0D to a preset value exceeding Cn-10
Acceleration Cn-0E to the maximum value: 3000
Error pulse Cn-0OF to the maximum value: 10000

Using Autotuning

Follow the procedure below to run autotuning.

1) Press to select the parameter set-

ting mode.

2) Select the parameter number Cn-00.
(Parameter Cn-00 is selected when the
power is turned ON.)

Press the and a keys to select the
digit.

Press the and keys to change the
value.

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

4) Pressthe 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.

—3-18 —
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NGB
Setting Mode
8 Select Cn-00.
<& iy

The selected

digit flashes .
G [B]o
0
(oaTa
Parameter Number ~ Eo0tS Data

™) )=
(Eln[-12l0) o™ Eal-I2le)

H Set to 00-05.

Press the )
keys to change the M%T@lg

value.
G,
EREED

L [

Machine Rigidity
Display

'B High Rigidity
L. o
g' Medium Rigidity
(Cl-1212] ]
(B =] ] Low Rigidity
CEHER >,
CLIERA)

Autotuning Mode




3.2Applications

Press i
8) Press the key to set the servo ON C sevoON (7] [ej)

status.
to change. S-ir;:e%fgck E.m

Select Servo ON/Servo OFF

M
9) Pressthe ) and |/ keys to operate the forward while this Motor
i key is pressed. Forward
motor. Rotation
Mot
. bgc;l?\:v;lf'gswhile Motor
Motor Forward/Reverse Rotation this key is Reverse
pressed. Rotation

10) When autotuning is complete, the END a. Autotuning Complete

message is displayed, as shown to the
right.

Servo OFF status is automatically se-
lected. If Servo ON/Servo OFF is selected
by a signal from an external contact, turn
this signal OFF.

11) Release the and keys to revert to E.B o H

the [GlE[-]G15) display.

12) Pressthe key to return to the setting ’5\

mode display. Thi i —
display This ends the autotuning = TS
operation. ['— "'I'l‘-'_'—'

Setting Mode Display

Autotuning Precautions

Speed Setting During Autotuning

The motor speed during autotuning is set by parameter Cn-10. Setto 500 min~1., whichis
the factory setting. Autotuning may be unsuccessful if this value is set too low.

The motor runs intermittently while the or key is held down. The motor does not
rotate continuously.

Machine Rigidity Selection

Select the machine rigidity as described below. If the actual rigidity is unknown, select
medium rigidity.

GH High Rigidity
QHB Medium Rigidity
HB Low Rigidity
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3.2.3@utotuning cont.

¢ If the Machine Resonates

Atservo ONwhen the key is pressed or when the motor is operated by pressing

the or key, machine resonance indicates an inappropriate machine rigidity
setting.

Use the following procedure to correct the machine rigidity setting, and run autotuning
once more.

(1) Press the key to cancel autotuning.

(2) Pressthe key once more to enter the machine rigidity setting mode. Re-
duce the setting by one.

* If Autotuning Does Not End

Failure of autotuning to end El@ , Is caused by an inappropriate machine ri-

gidity setting. Use the following procedure to correct the machine rigidity setting, and
run autotuning once more.

(1) Press the key to cancel autotuning.

(2) Pressthe key once more to enter the machine rigidity setting mode. In-
crease 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

* Set the /P-CON signal to OFF during autotuning.

* [fthe mode switch is used, take one of the steps below before running autotuning. Re-
fer to 2.6.6 Mode Switch for details.

e Cancel the mode switch.

* Set the mode switch operating level to a high level.

* Ifusing the /S-ON signal to set the servo ON status, wait until ﬁ. is displayed
before turning ON the /S-ON signal.
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3.2.4 Reference Offset Automatic Adjustment

When a Servomotor for speed/torque control is used, the motor may rotate slowly when the
reference voltage is intended to be 0 V. This occurs when the host controller or external circuit
has a small offset (measured in mV) in the reference voltage.

The reference offset automatic adjustment mode automatically measures the offset and ad-
justs the reference voltage. It adjusts both speed and torque references.

The Servopack will automatically adjust an offset in the reference voltage from the host con-
troller or external circuit, as shown in the following diagram.

Offset | Offset
L Reference Automatically

EE——
Reference
Voltage ) / :> Voltage

/ Reference| ,
Speed or Automatic Adjustment | <

Reference|
Torque of Offset

—— Adjusted in

Servopack
Reference 3
Speed or
Reference|
Torque

After completion of offset automatic adjustment, the amount of offset is stored in the
Servopack.

The amount of offset can be checked in the speed reference offset manual adjustment mode.
Refer to 3.2.5 Reference Offset Manual Adjustment for details.

The reference offset automatic adjustment mode cannot be used if the error pulses are setto
zero when the servo lock is stopped and a positioning loop is formed with the host controller.

Under these conditions, use the reference offset manual adjustment mode. Refer to 3.2.5
Reference Offset Manual Adjustment Mode for details.

The motor can be forced to a stop when the speed reference is zero by using the zero-clamp
speed control function. Refer to 2.4.2 Zero-clamp for details.

Reference Offset Automatic Adjustment Procedure

Use the following procedure to automatically adjust the reference offset.

1) Set the motor to operating mode as fol- 0V Speed Servomotor
| . Host Reference
ows: Controller %r 'fl'orque
eerenci \J

Servo ON Slow Rotation

Input the (intended) 0 V reference voltage
from the host controller or external circuit. Servopack

Turn ON the servo ON (/S-ON) signal.
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3.2.5 Reference Offset Manual Adjustment

2) Press to select the parameter set-

ting mode.

3) Select the parameter number Cn-00.
(Parameter Cn-00 is selected when the
power is turned ON.)

Press the and keys to select the

digit.

Press the and keys to change the
value.

4) Press to display the current data for
the parameter Cn-00.

5) Pressthe and keys to change the
data to 01.

6) Press 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.

3.2.5 Reference Offset Manual Adjustment

It is very convenient in the following situations:

VRN

Speed/Torque

servo lock is stopped.

* To deliberately set the offset to specific value.

@Hﬁﬁ]
SET
N @D Setire (TR

\ LB~
G' Select Cn-00.

N Als
Qo 1 <5 CRTH)
The selected digit
B

@EI%T@lQ flashes.

e
Parameter Number NTER Data

El-[-1518) o™ Elal-151)
Hm Set to 00-01.

Press the
keys to change the 0o ]Tl
value. @
Glal-IeL
_DSPL
gggtion(‘jﬂ—)
..—>

Motor Stops
B2,
NTER)
.I
USR] i) N

Setting Mode Display

Speed reference offset manual adjustment is available for speed/torque control.

* If a position loop is formed with the host controller and the error pulses are zeroed when

This mode can also be used to check the data set in the reference offset automatic adjust-

ment mode.
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In principle, this mode operates in the same way as the reference offset automatic adjustment
mode, except that the amount of offset is directly input during the adjustment.
The offset can be set for speed references only.

The offset adjustment range and setting units are as follows:

Reference Speed or Reference Torque

Offset Adjustment Range

» Sped Reference

Offset Units Input Voltage

Offset Adjustment Range: -512 to +511 (78 mV)
Offset Units:
Reference Speed 0.038 min-'. (0.076 mV)

For Cn-03 = 500 (factory setting)

Follow the procedure below to manually adjust the reference voltage.

1) Press to select the parameter set- oL @I@E]@ ~
ting mode. SET
MBHEE Setting allmg

G- TB-
2) Select the parameter number Cn-00. ‘ Select Cr-00.

(Parameter Cn-00 is selected when the

power is turned ON.) amn@ s@:); fi:!!
The selected digit
B S &ashes.
Pressthe and keys to select the @I%T l
digit.

Press and keys to change the

value.

DATA .
Pr ENTER isplay th rren for
3) Press to display the current data fo baramotor Number % Data

the parameter Cn-00. Cl-[-1ala) ~°™ Blal-12]3)
—3-23 —
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3.2.5[Reference[QffsetiManual[Adjustment cont.

4) Pressthe and keys to change the
data to 03.

5) Press to select the speed refer-

ence offset manual adjustment mode.

(The amount of speed reference offset is
displayed.)

6) Press the and keys to adjust the
amount of offset.

(Adjust the speed references.)

7) Press to return to the parameter

data display.

8) Press to return to the setting mode

display. This ends the reference offset
manual adjustment.

—324—

@H Set to 00-03.

Press the B
keys to change the @EEE%T@l

value.
s
00T 2,
(TR
_Hu|uiu

Speed Reference Offset
Manual Adjustment Mode

bl 15kle) 2\
GHETE
1] U

col-Iol3 =
Clnl- 1513
L (R[]

Setting Mode Display



3.2Applications

3.2.6 Clearing Alarm Traceback Data

The following procedure is used to clear the alarm history, which stores the alarms occurring
in the Servopack. Each alarm in the alarm history is set to A.99, which is not an alarm code.
Refer to 3.2.1 Operation in Alarm Traceback Mode for details.

Use the following procedure to clear the alarm traceback data.

1) Press to select the parameter set- % /’\‘
ting mode. |

Setting

\/
2) Select the parameter number Cn-00. = 1) Select Cn-00.

(Parameter Cn-00 is selected when the

power is turned ON.) Ss

® The selected digit
flashes.

T@l@

Press the and keys to select the digit.
Press the and keys to change the

value.

3) Press to display the current data for

Parameter Number Data

the parameter Cn-00. HH OR H

4) Pressthe and keys to change the EH' Set to 00-02.

data to 02.
Press the
keys to change the T.lg

value.

5) Press| s+ | to clear the alarm traceback —2e—

O
data.
Clear the alarm traceback data.

)
6) Press to return to the parameter data ParameterNumber ’ Data_

display. Cl[-1013) < Elal-1El)
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3.2.8 Checking Software Version

3.2.7 Checking Motor Type

This mode is used for maintenance. Set Cn-00 to 00-04 to select the motor-type check mode.

Operation Motor Type Display

==
'-

- - '} o | P
Set Cn-00 to 00-04 G_. HEE ,:j

-1 I ’
I 1_Lotor Capacity
—DSPL_ Motor Type

' 6: SGMM 24 V 8A:10W
. 94: 20 W
Motor type displayed 9E: 30 W

L

Modification Index Modification Index (Modification No.) Display
(Modification No.) displayed
ﬁ:,'. ,'_-,' ,'_—,'I ,'|,':," Hexadecimal Display
0000

@) x16° + ®x152 + @ x16+ @ = Modification index
(Modification No.)

3.2.8 Checking Software Version

This mode is used for maintenance. Set Cn-00 to 00-06 to select the software-version check

mode.
Operation Software Version Display
_hopTihm]
Set Cn-00 to 00-06 ( RO R ] (X D
—
Software
Version

Type
A: Speed/torque control
d: Position control

Software version displayed

—3-26 —



SERVO SELECTION AND
DATA SHEETS

This chapter describes how to select Servo Driver and peripheral devices.
The chapter also presents the specifications and dimensional drawings re-
quired for selection and design. Choose and carefully read the relevant sec-
tions of this chapter.
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4.1.1 Selecting a Servomotor .. ...t 4-3
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4.1Selecting a Servo Drive

4.1 Selecting a Servo Drive

l This section describes how to select a Servomotor, Servopack, and Digital Operator.

4.1.1 Selecting a Servomotor

The selection of a Servomotor matched to the servo system in which it will be used is based
on the Servomotor model. The numbers (1) to (6) in the following diagram correspond to the
numbers in the Servomotor selection flowchart on the following pages.

Model Details

The seven alphanumeric characters after “SGMM-” indicate the Servomotor model, as
described in the following diagram.

* Standard Type

SGMM - A1C312[]
sSeries — 1 —_

1) Rated output
A1:10W A2:20W A3:30W
B3: 3W B5: 5W B9:10W

2) Supply voltage
B: 100 VAC (not drived by SGDF Servopack)
C: 24 VDC
S: EC safety standards, 24 VDC (10W, 20W)

3) Encoder specifications
SGMM type 3: 2048 P/R incremental encoder
F: 1024 P/R incremental encoder

4) Design revision order

6) Shaft specifications
2: Straight without key
3: Straight with flat seat

7) Option
C: With brake (24 VDC)

w Servomotor Selection Flowchart )

Selected Servomotor

Example SGMM-A1C312
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4.1.1Selecting a Servomotor

o With Reduction Gears

SGMM - A1C3JA2[
s Series —— _——_ -

1) Rated output
A1:10W A2:20W A3:30W
B3: 3W B5: 5W B9:10W

2) Supply voltage
B: 100 VAC (not drived by SGDF Servopack)
C: 24 VDC
S: EC safety standards, 24 VDC (10W, 20W)

3) Encoder specifications
3: 2048 P/R incremental encoder
F: 1024 P/R incremental encoder

5) With reduction gears

Gear ratio

A:1/5 1:1/5
B: 1/16 2:1/16
C:1/25 3:1/25
(10W, 20 W) (30W)

6) Shaft specifications
2: Straight without key
6: Straight with key and tap

7) Option
C: With brake (24 VDC)

Servomotor Selection Flowchart )

Selected Servomotor

Example SGMM-A1C3JA2
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4.1Selecting a Servo Drive

Servomotor Selection Flowchart

Use the following flowchart to select a Servomotor.

< Start Servomotor selection )

A

1) Select motor capacity -+ - If necessary, refer to the data sheets in 4.2.1
Ratings and Specifications.

C o Fill in Machine Data Table > - - - Refer to 3) Machine Data Table on page 4-7.

® Select capacity using
Servomotor sizing software. . . . See note on the next page.

Determine motor capacity

Enter code as characters 1 and 2:
10W=A1,20 W =A2,30 W = A3,
3W=B3,5W=B5,10 W =B9

Enter rated output

SGMM-EE
I

;

2) Determine supply voltage

Enter code as character 3:

C =24 VDC; S = EC safety standards, 24 VDC
(10W, 20 W)
SsGuMM-OCm
J
3) Select encoder specification
2048 P/R incremental encoder SGMM-I03
1024 P/R incremental encoder J - -S(-SI\;II\;I-Dﬁ-DI-: -_-_-_- -----
4) Enter design revision order
Al ter 1.
Ways enter SGMM-OOOCT

:

To next page(A)
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4.1.1Selecting a Servomotor

From previous page (A)

5) With or without gears?

Without gears

With gears

SGMM-O0001

6) Select shaft specification

m without

flat seat?

Without
flat seat

With flat seat

SGMM-OJ00O0J

!

Select the gear ratio

!

SGMM-CO0OD0OJ/E

6) Select shaft specification

SGMM-0J00012

SGMM-CJ0O013

With or without
key?

Without
key

SGMM-O000JO2

With key

SGMM-LJO0OJOe

\]

7) Select option specification

|

With or without brake?

With brake

Without brake

SGMM-CO0O0O00

SGMM-CO00O0OC

Y
C End Servomotor selection )

Note

—4-6 —
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4.1Selecting a Servo Drive

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.

Ball Screw Horizontal Axis

Load mass W —kg (Ib)
Thrust F —N (Ib) .
Coefficient of friction w — - Table W
Overall efficiency n — .
. Motor :| Z £ L2
Gear ratio R (= Nm/NI) — Ball screw
Gear+coupling Jg —kg-cm2 (Ib-in2.) Gear+coupling
Ball screw pitch P —mm (in.) Jg
Ball screw diameter D —mm (in.)
Ball screw length L —mm (in.)
Ball Screw Vertical Axis
Load mass W4 —kg (Ib)
Counterweight Wy —kg (Ib) °
Coefficient of friction u — Motor
Overall efficiency M — Gear+coupling
Gear ratio R (= Nm/NI) — Jg
Gear+coupling Jg —kg-cm2 (Ib-in2.)
Ball screw pitch P —mm (in.) wi
Ball screw diameter D —mm (in.) 4
Ball screw length L —mm (in.) Ball screw
Timing Belt
Load mass w —kg (Ib) 5’:”93' . 4—42\%2]
Thrust F —N (Ib)
Coefficient of friction w — ° t CD C)
Overall efficiency " — Gear+coupling  'ming belt
Gear ratio R (= Nm/NI) — Jg
Gear+coupling Jg —kg-cm2 (Ib-in2.)
Pulley Jd —+kg-cm? (Ib-in2) Motor
Pulley diameter D —mm (in.)
Rack and Pinion
Load mass W —kg (Ib)
Thrust F — N {(b) F w
Coefficient of friction w — Rack
Overall efficiency n — Pinion
Gear ratio R (= Nm/NI) — Gear+coupling
Gear+coupling Jg —kg-cm2 (Ib-in2.) Jg
Pinion diameter D —mm (in.)
Pinion thickness t —mm (in.)
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4.1.1Selecting a Servomotor

Roll Feeder
Load GD? Je —kg-cm2 (Ib-in2.) Press force
Tension F —N (Ib)
Press force P —N (Ib) Roller
Roller diameter D —mm (in.) F
Coefficient of friction u —
Overall efficiency M — m : N /4
Gear ratio R (= Nm/NI) — Gear+coupling —
Gear+coupling Jg —kg-cm2 (Ib-in2.)
Rotor
Load GD? Je —kg-cm2 (Ib-in2.)
Load torque T¢ —N-m (Ib.in.) Te¢
Overall efficiency M —
Gear ratio R (= Nm/NI) —
. . Gear+coupling
Gear+coupling Jg —kg-cm2 (Ib-in2.) Jg Je
Others
Load GD? Je —kg-cm2 (Ib-in2.)
Load torque T¢ —N-m (Ib.in.)
Motor speed Nm —min-T
DUTY td —s
Positioning time ts —s
Accel/decel time ta —s
Duty cycle
DUTY td —s
Positioning distance Ls —mm (in.) Ver---z : i
Moving member speed V¢ —m/min iLs :
Positioning time ts —s ‘ta_,i ts |‘ta_!]
Accel/decel time ta —s td

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

e Operating environment
e Operating temperature

e Other
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4.1.2 Selecting a Servopack

The selection of a Servopack matched to the servo system in which it will be used is based on
the Servopack model. The numbers (1) to (2) in the following diagram correspond to the num-
bers in the Servopack selection flowchart on the following pages.

Model Details

The four alphanumeric characters after “SGDF-” indicate the Servopack model, as de-
scribed in the following diagram.

SGDF - A1CS

7 3-Series
D SGDF Servopack
SGDF- c
A1CS 3
DC24V

SevomcK 1) Rated output
};@ A1: 10 W (0.013 HP), A2: 20 W (0.027 HP),
= A3: 30 W (0.040 HP)
= B3: 3 W (0.004 HP), B5: 5 W (0.007 HP),
| B9: 10 W (0.013 HP)

Supply voltage
C: 24 VDC

B |E5
U U 2) Type
3 |

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

H&ervopack Selection Flowchart )

Selected Servopack

Example SGDF-A1CS
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4.1.2Selecting a Servopack

Servopack Selection Flowchart

Use the following flowchart to select a Servopack.

C Start Servopack selection )

!

1) Enter rated output SR Check specifications in 4.3.1 Ratings and
Specifications.

!

e Enter a rated output equal

to the motor capacity. Enter code as characters 1 and 2:

10W =A1,20 W = A2, 30 W = A3,
3W=B3,5W=B510W=B9

Enter rated output
= SGDF-EHEC

;

2) Select model

|
a) Variable speed control required?

b) Form position control loop with
host controller?

Yes Use speed references

No v
¢) Tension control required?

d) Forced stopping or other torque
control required?

Yes Use torque references

NN

No Select model for speed/torque control
e) Direct position specification Yes > SGDF-CICICS
required by pulse input? /L ____ -
= SGDF-CJCICP
Select model
for position l
control

End Servopack selection )
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4.2Servomotor Ratings and Characteristics

4.2 Servomotor Ratings and Characteristics

This section provides tables of ratings, specifications, and machine characteristics for
Servomotors. Refer to these tables when selecting a Servo Drive.

4.2.1 Ratings and Specifications

24-VDC Servomotors ((]15)

Time rating: Continuous

Thermal class: B

Vibration class: 15um or below

Withstand voltage: 550 VAC for one minute
Insulation resistance: 500 VDC 10 MQ min.
Enclosure: Totally enclosed, self-cooled
Ambient temperature: 0°C to 40°C

Ambient humidity: 20% to 80% (non-condensing)
Excitation: Permanent magnet

Drive method: Direct drive

Mounting: Flange method

Standard Servomotors

SGMM Servomotor B3CF1[] B5CF1[] B9CF1[]

Rated Output ™1 W (HP) 3 (0.004) 5 (0.007) 10 (0.013)

Rated Torque *1 N-m 0.00955 0.0159 0.0318
0z-in*2 1.35 2.25 45

Instantaneous Peak Torque *1 N-m 0.0239 0.0398 0.0796
0z.in "2 3.39 5.64 1.3

Rated Current ™ A (rms) 1.3 1.3 1.5

Instantaneous Maximum A (rms) 3.5 3.6 3.9

Current ™

Rated Speed ™! min-"1 3000

Instantaneous Maximum min-"1 6000

Speed ™1

Applicable Encoder 1024 P/R Incremental encoder

Moment of Inertia %1074 kg-m2 0.0004 0.0008 0.0022

[Jm = GD2y/4] (x10-30zin-s) 2 |  0.0057 0.0113 0.0311

Rated Angular Acceleration ™1 rad/s? 239000 199000 145000

Rated Power Rate *! kW/s 2.3 3.2 4.6

*1 These items and torque-speed characteristics are quoted in combination with an SGDF
SERVOPACK at an armature winding temperature of 20°C.
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*2 These values are reference values.

Note These characteristics can be obtained when the following heat sink (steel plates) are
used for cooling purposes: 150 x 150 x 3 mm (5.91 x 5.91 x 0.12in.)

24-VDC Servomotors ([125)

Time rating: Continuous

Thermal class: B

Vibration class: 15um or below

Withstand voltage: 1000 VAC for one minute
Insulation resistance: 500 VDC 10 MQ min.
Enclosure: Totally enclosed, self-cooled
Ambient temperature: 0°C to 40°C

Ambient humidity: 20% to 80% (non-condensing)
Excitation: Permanent magnet

Drive method: Direct drive

Mounting: Flange method

Standard Servomotors

SGMM Servomotor A1C31[] A2C31] A3C31[]
Rated Output ™! W (HP) 10 (0.013) 20 (0.027) 30 (0.040)
Rated Torque *1 N-m 0.0318 0.0637 0.0955
0zin "3 45 9.0 13.5
Instantaneous Peak Torque *1 N-m 0.0955 0.191 0.2887
0zin "3 13.5 27.0 40.9
Rated Current ™1 A (rms) 2.1 2.0 29
Instantaneous Maximum A (rms) 6.0 5.7 8.6
Current ™1
Rated Speed ™ min-1 3000
Instantaneous Maximum min-" 5000
Speed ™
Applicable Encoder 2048 P/R incremental encoder
Rotor Without Brake %1074 kg-m?2 0.00354 0.00548 0.00689
mgmgnt of (x103 0z.in.s2) *3 0.0501 0.0776 0.0976
[m = With Brake %1074 kg-m?2 0.00479 0.00673 0.00814
GD2\/4] (x1073 0z.in-s2) *3 0.0678 0.0952 0.1152
Rated Angular Acceleration ™ rad/s? 90000 120000 122300
Rated Power Rate ™! kW/s 2.90 7.40 1.4
Brake Rated Voltage \% 24VDC
(optional) *2 Capacity *3 W 2.0 | 2.6
Holding Motor rated torque
Torque

*1 These items and torque-speed characteristics are quoted in combination with an SGDF
SERVOPACK at an armature winding temperature of 20°C.

*2 The brake is used as a holding brake (non-excitation operation). It cannot be used to stop
the Servomotor.

*3 These values are reference values.
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Note These characteristics can be obtained when the following heat sinks (steel plates) are
used for cooling purposes:
Model A1 or A2: 150 x 150 x 3 mm (5.91 x 5.91 x 0.12in.)
Model A3: 250 x 250 x 6 mm (9.84 x 9.84 x 0.24 in.)

Servomotors with Reduction Gears

SGMM Servomotor A1C3J] A2C3J[] A3C3J[]
Gear Ratio™ 15 [ 116 | 1/25 | /5 | 116 | 1/25 | 1/5 | 116 | 1/25
Rated Output W (HP) 8 (0.01) 16 (0.02) 24 (0.03)
Rated Torque*2 N-m 0.127 | 0.407 | 0.636 | 0.255 | 0.815 1.27 0.382 1.22 1.91
0z.in™® 18.1 57.7 90.1 36.10 115 181 541 173 271
Instantaneous Peak N-m 0430 | 1.38 | 2.15 | 0.860 | 2.55 | 2.26™ | 1.29 | 3.23" | 4.31™
Torque 0z-in"® 60.9 195 304 122 | 361" | 320" | 183 | 458 | 610
Rated Current A (rms) 2.1 2.0 2.9
Instantaneous Maximum A (rms) 6.0 5.7 8.6
Current
Rated Speed min-1 600 187.5 120 600 187.5 120 600 188 120
Instantaneous Maximum min-1 1000 312.5 200 1000 3125 200 1000 313 200
Speed™3
Applicable Encoder 2048 P/R incremental encoder
Moment of Without x10-4
Inertia Brake kg-m? 0.00529 | 0.00454 | 0.00418 | 0.00723 | 0.00648 | 0.00612 | 0.00917 | 0.00842 | 0.0806
(converted to (x10-3
motor shaft) 0zin.s?) "6 0.0750 | 0.0643 | 0.0592 | 0.1024 | 0.0918 | 0.0867 | 0.1299 | 0.1193 | 1.142
(motor + Wit 104
reduction gear) | V! XY | 0.00662 | 0.00587 | 0.00551 | 0.00858 | 0.00783 | 0.00747
[y = GD2y4] |Brake kg-m? ' ' : ' : '
(x10-3
ozin-s?) 6 0.0938 | 0.0832 | 0.0781 | 0.1216 | 0.1110 | 0.1058
Brake Rated \ 24 VDC
(optional)™ Voltage
Capacity w 2.0 2.6 2.6
Holding Motor rated torque
Torque
Note (1) The specifications and torque-motor speed characteristics are quoted in combination

with a Servopack at an armature winding temperature of 100°C.

(2) Lost motion is 0.5° max. for all types.

(8) The output torque of the reduction gears is defined as follows:

Reduction gear output torque = Motor output torque x Deceleration rate x Efficiency
The efficiency of motor rated torque with a rated speed of 3000 min=" is 80%.

*1 A planetary-pinion geared decelerator is used.

*2 The rated torque is the continuous allowable torque at 40 °C with a heat sink attached.
Heat sink dimensions: 150 x 150 x 3 mm (5.91 x 5.91 x 0.12in.)
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*3 The maximum speed at the motor shaft is 5000 min-! max.

*4 The brake is used as a holding brake (non-excitation operation). It cannot be used to stop
the Servomotor.

*> The allowable torque is restricted by gears.

*6 These values are reference values.

Electrical Specifications of the Holding Brake

SGMM Type (Rated Voltage: 24 VDC) Standard

Motor Type Motor Holding Brake Specifications
Capacity W ["capacity | Holding Coil Rated Rated
(HP) w Torque N-m | Resistance Q | Current A Current A
(at 20°C) (at 20°C) (at 20°C)
SGMM-A10000 (10 (0.013) 2.0 0.0319 320 0.08 0.08
SGMM-A200O0 |20 (0.027) 2.6 0.0637 221.5 0.11 0.11
SGMM-A3OO |30 (0.040) 2.6 0.0955 220 0.11 0.11

Holding Brake s | Motor

The holding brake is automatically applied to the
motor shaft to prevent the load falling in vertical axis
applications when the motor power supply is turned
off or fails. It is only to hold the load and cannot be
used for stopping motor.

Prevent load falling
rLoad'

)
18
o
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24-VDC Servomotor Torque-Motor Speed Characteristics

* SGMM-A1C, A1S

002 004 0.06 0.08 0.10
" TORQUE (N-m)

5000

4000

Motor 3000
speed
(min-1)

2000

1000

0

0

0

* SGMM-A3C

5000

4000

Motor 3000
speed
(min-1)

2000

1000

0

* SGMM-B5C

6000

Motor 4500
speed

(min=') 3000

1500

0

3 6 9 12
TORQUE (oz-in)

0.06 012 0.18 024 0.30
TORQUE (N-m)

10 20 30 40
TORQUE (o0z-in)

001 002 003 004 0.05
TORQUE (N-m)

2 4
TORQUE (o0z-in)
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* SGMM-A2C, A2S

5000

4000

Motor 3000
speed B

(min™) 5000

1000

0 004 008 0.12 0.16 0.20
TORQUE (N-m)

0 5 10 15 20 25
TORQUE (o0z:in)
¢ SGMM-B3C
6000
Motor 4500
speed A B
in-1
(min™) 3000
1500
0
0 001 0.02 003 0.04 0.05
TORQUE (N'm)
0 2 4
TORQUE (o0z:in)
¢ SGMM-B9C
6000
Motor 4500
speed A B
(min=") 3000
1500
0

0 002 004 006 008 0.1
TORQUE (N-m)

12

3 6 9
TORQUE (0z:in)

A: Continuous Duty Zone
B: Intermittent Duty Zone
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4.2.2 Mechanical Characteristics

4.2.2 Mechanical Characteristics

The mechanical characteristics of the Servomotor are described here.

Allowable Radial Load, Allowable Thrust Load
The output shaft allowable loads for Servomotors are shown below.

Conduct mechanical design so that the thrust loads and radial loads do not exceed the
following values.

Servomotor Model Allowable Allowable
SGMM- Radial Load | Thrust Load Reference Drawing
Fr [N(Ib)] Fs [N(Ib)]
Standard A1C31[] 34.1(7.7) 14.7 (3.3)
A2C31000] 441 (9.9)
A3C31[1[]
B3CF1[] 8(1.8) 4.0 (0.9)
B5CF1[] o
B9CF1[] 10 (2.2) l Fs
With Gears | ATC3JALI] | 51.9 (11.7) 47.0 (10.5) e —F <
A2C3JACI] D,.
A1C3JBL | 76.4 (17.2)
A2C3JBI0]
A1C3JCOI] | 89.2 (20.1)
A2C3JC[[]

Note a) The box ([J) at the end of the model number is for the shaft specifications.

b) The allowable load is applied to the shaft end.

Mechanical Tolerance

The tolerances of the Servomotor output shaft and installation are shown in the following

table.

Tolerance (T.I.R.)

Reference Diagram

Standard With Re-
duction
Gears
Perpendicularity between flange 0.04 0.06
face and output shaft
® 96
Mating concentricity of flange O.D. | 0.04 0.05 " I=
g
Run-out at end of shaft @ 0.02 0.04

Note T.I.R. = Total Indicator Reading
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Direction of Motor Rotation

Positive rotation of the Servomotor is counter-
clockwise, viewing from the load.

Impact Resistance

I Vertical

Mount the Servomotor with the shaft horizontal.
The Servomotor must withstand the following ver-

tical impacts. - - J:—_—_-}_

Horizontal shaft

* Impact Acceleration: 490 m/s?

* Number of Impacts: 2

Note In Servomotors, an accurate detector is attached to the shaft at the opposite end from the
load. Do not apply direct impact to the shaft as it may damage the detector.

Vibration Resistance Longitudinal
—>
Mount the Servomotor with the shaft horizontal. 1 Vertical

The Servomotor must withstand the following
vibration accelerations in three directions: verti- \

cal, transverse, and longitudinal. The amount of ) ) E‘
vibration the servomotor endures will vary de- TransveTse SHr?:ﬂZO”ta'
pending on the application. Check the vibration
acceleration being applied to your servomotor for
each application.
« Vibration Acceleration: 49 m/s?
Vibration Class Vibration Measurement Position
~—
The Servomotor meets the following vibration T
class at rated speed. 1 —
* Vibration Class: 15um or below J.

Enclosure Rating

The enclosure rating of the Servomotor conforms to IP55 standards.

¥ B Vibration Class

TERMS

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 Servopack Ratings and Characteristics

This section presents tables of Servopack ratings and specifications separately for
speed/torque control and for position control.

4.3.1 Ratings and Specifications
The ratings and specifications of the Servopack are shown in the following table. Refer to

them as required when selecting a Servopack.
Refer to the specifications listed for combination with the appropriate type of Servomotor.

Servopack for Speed/Torque Control

* SGDF-ACICS
SGDF Servopack A1CS A2CS A3CS
Max. Applicable Motor Capacity W (HP) 10 (0.013) 20 (0.027) 30 (0.040)
Combined Motor Type SGMM- A1C A2C A3C
Specifications Motor Capacity | 10 (0.013) 20 (0.027) 30 (0.040)
W (HP)
Rated/Max. 3000/5000 min-1
Motor Speed
Applicable 2048 P/R incremental encoder
Encoder
Allowable Load 0.1064 0.164 (0.1452) | 0.2067
Moment of (0.0942) (0.1830)
Inertia J|_
x 104 kg-m2
(%1073 Ib-in-s2)
Continuous Output Current A | 2.1 2.0 29
(rms)
Max. Output Current A (rms) |[6.0 5.7 8.6
Basic Power Supply 24 VDC 24 VDC 24 VDC
Specifications +10%, *+10%, +10%,
continuous: continuous: continuous:
1.2A, peak: 9A | 1.7A, peak: 9A | 2.3A, peak:
12A
Control Method MOSFET-PWM
Feedback 2048 P/R incremental encoder
Location | Ambient Temp. | 0°C to 50°C*1
Storage Temp. -20°C to +85°C
Ambient/Storage | 90% or less (with no condensation)
Humidity
Vibration/Shock | Frequency: 10 to 55 Hz
Resistance Amplitude: 0.075 mm
Acceleration: 9.8 m/s2 /147m/s?
Structure Base mounted
Approx. Mass (kg) 0.3
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SGDF Servopack

AICS | A2cS | A3CS

Performance | Speed Control Range*

1:5000

0% to 100%:0.01% max. (at rated speed)

0%

Speed Load Regulation

f;egulatlon Voltage.
Regulation
Temperature
Regulation

25°C+25°C: +£0.1% max. (at rated speed)

Frequency Characteristics

250 Hz (at J_=dm)

Torque Control

(Repeatability) +2.0%
Accel/Decel Time Setting Oto10s
Input Signal . . .
nput Signa gg?ei?ence \F};ttzg : eference +6 VDC (forward motor rotation with positive
reference) at rated speed
Variable setting range: =2 to =10 VDC at rated
speed
Input Impedance | Approx. 30 kQ
Circuit Time Approx. 47 us
Constant
T . . .
R(;gel:gnce \F};ttzg : eference +3 VDC (forward motor rotation with positive
reference) at rated torque
Variable setting range: =1 to =10 VDC at rated
torque
Input Impedance | Approx. 30 kQ
Circuit Time Approx. 47 us
Constant
I/O Signals Position Output Form Phase-A, -B, -C line driver
Output Frequency (16 to N) /N N=2048"4
Dividing Ratio

Sequence Input (2 Inputs)

Servo ON, P drive (or motor forward/reverse by
zero-clamp drive reference, or contact input
speed control), alarm reset, current limit (select
from parameters)

Sequence Output (2 Outputs)

Current limit detection, TGON, speed
coincidence, external brake interlock, servo
alarm (servo alarms are fixed, other settings are
selected from parameters)

Protective Functions

Overcurrent, overload, overspeed, reference
input read error, overrun prevention, CPU error,
encoder error

Indicators LED indicators
Red: Alarm, Green: Ready
Others Torque control, zero-clamp operation (position

loop stop), soft start/stop, speed coincidence,
brake interlock signal output, JOG run,
autotuning

*1 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.

*2_ The lowest speed of the speed control range is the speed at which the motor does not

stop under 100% load.
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*3 Speed regulation is defined as follows:

Speed regulation =

The motor speed may change due to voltage variations or amplifier drift and changes

No-load-speed — Full-load-speed

X 100%

Rated speed

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.

*4 N is the number of encoder pulses.

* SGDF-BICS
SGDF Servopack B3CS B5CS B9CS
Max. Applicable Motor Capacity =~ W (HP) 3 (0.004) 5 (0.007) 10 (0.013)
Combined Motor Type SGMM- B3CF1 B5CF1 B9CF1
Specifications Motor Capacity | 3 (0.004) 5 (0.007) 10 (0.013)
W (HP)
Rated/Max. 3000/6000 min-"
Motor Speed
Applicable 1024 P/R incremental encoder
encoder
Allowable Load |0.012 (0.011) | 0.024 (0.021) | 0.066 (0.058)
Moment of
Inertia J_
x10™4 kg-m?
(%1073 Ib-in-s?)
Continuous Output Current A | 1.3 1.3 1.5
(rms)
Max. Output Current A (rms) | 3.5 3.6 3.9
Basic Power Supply 24 VDC 24 VDC 24 VDC
Specifications +10%, +10%, +10%,
continuous: continuous: continuous:
0.9A, peak: 1.0A, peak: 1.2A, peak:
5.0A 5.1A 5.5A
Control Method MOSFET-PWM
Feedback 1024 P/R incremental encoder
Location | Ambient Temp. | 0°C to 50°C*!
Storage Temp. -20°C to +85°C
Ambient/Storage | 90% or less (with no condensation)
Humidity
Vibration/Shock | 4.9 m/s2/19.6m/s2
Resistance
Structure Base mounted
Approx. Mass (kg) 0.3
Performance | Speed Control Range™ 1:5000
Speed Load Regulation | 0% to 100%:0.01% max. (at rated speed)
Regulatio [/oitage 0%
n*3 .
Regulation
Temperature o o
RegSIation 25°C £25°C: +0.1% max. (at rated speed)
Frequency Characteristics 250 Hz (at J =Jdnm)
Torque Control
(Repeatability) +2.0%
Accel/Decel Time Setting 0to10s
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SGDF Servopack B3CS | B5CS B9CS
Input Signal . . .
nput Signa Eig?;gnce \lz;c?lttzcgj; 5 eference +6 VDC (forward motor rotation with positive
reference) at rated speed
Variable setting range: =2 to =10 VDC at rated
speed
Input Impedance | Approx. 30 kQ
Circuit Time Approx. 47 us
Constant
Torque Rated Reference | =3 VDC (forward motor rotation with positive
Reference | Voltage reference) at rated torque
Variable setting range: =1 to =10 VDC at rated
torque
Input Impedance | Approx. 30 kQ
Circuit Time Approx. 47 us
Constant
I/O Signals Position Output Form Phase-A, -B, -C line driver
Output Frequency (16 to N) /N N=1024"4
Dividing Ratio
Sequence Input (2 Inputs) Servo ON, P drive (or motor forward/reverse by

zero-clamp drive reference, or contact input
speed control), alarm reset, current limit (select
from parameters)

Sequence Output (2 Outputs) | Current limit detection,TGON, speed
coincidence, external brake interlock, servo
alarm (servo alarms are fixed, other settings are
selected from parameters)

Protective Functions Overcurrent, overload, overspeed, reference
input read error, overrun prevention, CPU error,
encoder error

Indicators LED indicators
Red: Alarm, Green: Ready
Others Torque control, zero-clamp operation (position

loop stop), soft start/stop, speed coincidence,
brake interlock signal output, JOG run,
autotuning

*1 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.

*2 The lowest speed of the speed control range is the speed at which the motor does not
stop under 100% load.

*3 Speed regulation is defined as follows:

. No-load-speed — Full-load-speed o
Speed regulation = Rated speed x 100%

The motor speed may change due to voltage variations or amplifier drift and changes
in processing resistance due to temperature variation.

These ratios of the speed changes to the rated speed represent the speed regulation
due to voltage and temperature variations.

*4 N is the number of encoder pulses.
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Servopack for Position Control

* SGDF-ACJCP
SGDF Servopack A1CP A2CP A3CP
Max. Applicable Motor Capacity = W (HP) 10 (0.013) 20 (0.027) 30 (0.040)
Combined Motor Type SGMM- A1C A2C A3C
Specifications Motor Capacity | 10 (0.013) 20 (0.027) 30 (0.040)
W (HP)
Rated/Max. 3000/5000 min-1
Motor Speed
Applicable 2048 P/R incremental encoder
encoder
Allowable Load | 0.1064 0.164 0.2067
Moment of (0.0942) (0.1452) (0.1830)
Inertia Ji_
x104 kg-m?
(%1073 Ib-in-s2)
Continuous Output Current A | 2.1 2.0 29
(rms)
Max. Output Current A (rms) | 6.0 5.7 8.6
Basic Power Supply 24VDC 24VDC 24VDC
Specifications +10%, *10%, *10%,
continuous: continuous: continuous:
2.4A, peak: 9A | 2.9A, peak: 9A | 2.3A, peak:
12A
Control Method MOSFET-PWM
Feedback 2048 P/R incremental encoder
Location | Ambient Temp. | 0°C to 50°C*!
Storage Temp. -20°C to +85°C
Ambient/Storage | 90% or less (with no condensation)
Humidity
Vibration/Shock | Frequency: 10 to 55 Hz
Resistance Amplitude: 0.075 mm
Acceleration: 9.8 m/s2/147m/s?
Structure Base mounted
Approx. Mass (kg) 0.3
Performance | Bias Setting 0 to 450 min~1. (Setting resolution: 1 min=1.)
Feed Forward Compensation | 0% to 100% (Setting resolution: 1%)
Position Complete Width 0 to 250 reference units.
Setting Reference unit: minimum unit of position data
which moves load
Input Signal Reference | Type SIGN + PULSE train, 90° phase difference
Pulse 2-phase pulse, (Phase-A + Phase-B), CCW
pulse+CW pulse
Pulse Form Line driver (+5 V level), open collector (+5 V or
+12 V level)
Pulse Frequency | 0 to 450 kpps
Control Signal CLEAR (input pulse form identical to reference
pulse)
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SGDF Servopack A1CP | A2CP A3CP
I/O Signals Position Output Form Phase-A, -B, -C open-collector output
Output Frequency (16 to N) /N N=2048*2
Dividing Ratio

Sequence Input (2 Inputs)

Servo ON, P drive, alarm reset, current control
(select from parameters)

Sequence Output
(2 Outputs)

Current limit detection, TGON, positioning
complete, brake interlock, servo alarm (servo
alarms are fixed and other settings are selected
from parameters)

Protective Functions

Overcurrent, overload, overspeed, overrun
prevention, CPU error, encoder error, overflow

Indicators LED indicators
Red: Alarm, Green: Ready
Others Brake interlock signal output, JOG run,

autotuning, electronic gear

*1 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.

*2 N is the number of encoder pulses.

* SGDF-BJCP
SGDF Servopack B3CP B5CP B9CP
Max. Applicable Motor Capacity =~ W (HP) 3 (0.004) 5 (0.007) 10 (0.013)
Combined Motor Type SGMM- B3CF1 B5CF1 B9CF1
Specifications Motor Capacity | 3 (0.004) 5 (0.007) 10 (0.013)
W (HP)
Rated/Max. 3000/6000 min-"
Motor Speed
Applicable 1024 P/R incremental encoder
encoder
Allowable Load |0.012 (0.011) |0.024 (0.021) |0.066 (0.058)
Moment of
Inertia J_
x 1074 kg-m?2
(%1073 Ib-in-s?)
Continuous Output Current A | 1.3 1.3 1.5
(rms)
Max. Output Current A (rms) | 3.5 3.6 3.9
Basic Power Supply 24 VDC 24 VDC 24 VDC
Specifications +10%, +10%, +10%,
continuous: continuous: continuous:
0.9A, peak: 1.0A, peak: 1.2A, peak:
5.0A 5.1A 5.5A
Control Method MOSFET-PWM
Feedback 1024 P/R incremental encoder
Location | Ambient Temp. | 0°C to 50°C*!
Storage Temp. -20°C to +85°C
Ambient/Storage | 90% or less (with no condensation)
Humidity
Vibration/Shock | 4.9 m/s2/19.6m/s2
Resistance
Structure Base mounted

Approx. Mass (kg)

0.3
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SGDF Servopack B3SCP | B5CP | B9CP
Performance | Bias Setting 0 to 450 min-1. (Setting resolution: 1 min-1)
Feed Forward Compensation | 0% to 100% (Setting resolution: 1%)
Position Complete Width 0 to 250 reference units.
Setting Reference unit: minimum unit of position data
which moves load
Input Signal Reference | Type SIGN + PULSE train, 90° phase difference
Pulse 2-phase pulse, (Phase-A + Phase-B), CCW
pulse+CW pulse
Pulse Form Line driver (+5 V level), open collector (+5 V or
+12 V level)
Pulse Frequency | 0 to 450 kpps
Control Signal CLEAR (input pulse form identical to reference
pulse)
I/O Signals Position Output Form Phase-A, -B, -C line driver output
Output Frequency (16 to N) /N N=1024*2
Dividing Ratio
Sequence Input (2 Inputs) Servo ON, P drive, alarm reset, current control
(select from parameters)
Sequence Output Current limit detection, TGON, positioning
(2 Outputs) complete, brake interlock, servo alarm (servo
alarms are fixed and other settings are selected
from parameters)

Protective Functions Overcurrent, overload, overspeed, overrun
prevention, CPU error, encoder error, overflow
Indicators LED indicators
Red: Alarm, Green: Ready
Others Brake interlock signal output, JOG run,

autotuning, electronic gear

*1 Use within the ambient temperature range. When enclosed in a box, the internal tem-
peratures must not exceed the ambient temperature range.

*2 N is the number of encoder pulses.
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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 in the following graph.

The overload detection level is quoted under hot start conditions at a motor ambient temper-
ature of 40°C.

1000

100

Operating Time (s)

07
100 200 300

Motor Rated Current (%)

Overload Characteristics

Hot Start

Indicates that both Servopack and Servomotor have run long enough at rated load to be
thermally saturated.

— 425 —



SERVO SELECTION AND DATA SHEETS

4.3.3Starting Time and Stopping Time

4.3.3 Starting Time and Stopping Time

1) The motor starting time (tr) and stopping time (tf) under constant load are calculated by
the following formulas. The motor viscous torque and friction torque are ignored.
Ne (Ju +J)

Starting Time: tf = 104.7 x ms
9 Ko (0p) ™)
o Na (Jy + J0)

Stopping Time: tf = 104.7 x "M "Y' Img

PPing Keln (@ + ) ™)

Ng: Motor speed used (min-1.)

Jm: Motor moment of inertia (kg-m2=Ib-in-s2) ... (GD2%y/4)

JL: Load converted to shaft moment of inertia (kg-m?) .. (GD?./4)

Ki: Motor torque constant (N.m/A=lb.in/A)

IRr: Motor rated current (A)

o=lp/Ir: Accel/decel current coefficient

[where Ip is accel/decel current (accel/decel current is o times the motor rated current) (A)]
p=I/IR]: Load current coefficient

[I]: Load torque equivalent current (load current is p times the motor rated current) (A)]

‘
a
Motor Current T - - - * =
- » Time
| i= tr <t $ ‘

| 3

i G
T . i -
H ' z

Motor Speed I » Time

Motor Current (size) - Motor Speed Timing Chart

4.3.4 Overhanging Loads

A Servomotor may not be operated under an overhanging load, that is a load which tends to
continually rotate the motor.

Under an overhanging load (e.g. when the direction of the torque applied by the motor is op-
posite from the direction of shaft rotation), the Servopack regenerative brake is applied con-
tinuously and the regenerative energy of the load may exceed the allowable range and dam-
age the Servopack.

The regenerative brake capacity of the Servopack is rated for short-time operation, approxi-
mately equivalent to the deceleration stopping time.
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4.3 Servopack Ratings and Characteristics

* Overhanging Load Example 1: Motor drive for vertical axis, using no counterweight

* Overhanging Load Example 2: Tension control drive

Tension

jﬁ? —— Dx\ \1%\]
é )

Motor subject to be rotated from feed
motor to keep applied tension.

4.3.5 In-rush Current and Power Loss

The following table shows the inrush current and power loss for each Servopack.

Servopack Type Capacity (W) Inrush Current | Output Current | Power Loss (W)
(Aop) (A rms)
SGDF-A1C 10 3.8 21 7
SGDF-A2C 20 3.8 2.0 7
SGDF-A3C 30 3.8 29 7
SGDF-B3C 3 3.8 1.3 7
SGDF-B5C 5 3.8 1.3 7
SGDF-B9C 10 3.8 1.5 7
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SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

4.4 Servo Drive Dimensional Drawings

This section provides dimensional drawings of the Servomotor, Servopack, and Digital
Operator.

4.4.1 Servomotor Dimensional Drawings

The dimensional drawings of the Servomotors are broadly grouped into the following four
categories depending on the type of encoder and whether a brake is used.

* Incremental Encoders without Brakes
¢ Incremental Encoders with Brakes
¢ Incremental Encoders without Brakes but with Reduction Gears

¢ Incremental Encoders with Brakes and Reduction Gears
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4.4Servo Drive Dimensional Drawings

Incremental Encoders without Brakes (Type SGMM-A[JC31[)

*10W,20W, 30 W

300 (11.81) £30 (1.18)
35 (1.38)

P):05 %000 (0197 50005 )

(B): 920 %o (0.787 30501 )

Protective Tube, -
5 mm (0.20)

dia., black 0.5 L 45

- [ 1 (0.02)] "(0.18) Sh_aft end
1 ) (with flat seat)
777777 300 (11.81)
=30 (1.18)
L
| | (125 (0.98)
L =
, 063 (0.0015) 1606
oo L2 25
‘ | (0.10) A ooz |
f ! | (0.0008)
| tad T
| = ' @) (¢ 0.0015)

N L == (B)
depth: 5 (0.20)
Dl
Type Shaft End Lmm | L1 mm | L2 mm | Output | Torque | Time Rated | Allowable | Allowable
SGMM- Specifica- (in) (in) (in) W (HP) Nem Rating | Speed Radial Thrust
tions (Ibem) (min-1) Load Load
N (Ib) N (Ib)
A1C312 | No flat seat 70 54 26.5 10 0.032 Contin- | 3000 34.3(7.7) |14.7 (3.3)
A2C312 | Noflatseat |80 64 36.5 20 0.064 44.1 (9.9)
A2C313 | With flat seat | (3-19) (2.52) (1.44) (0.027) | (0.014)

A3C312 |Noflatseat |90 74 46.5 30 0.096

A3C313 | With flat seat | (3:54) | (2.91) |(1.83) |(0.040) |(0.022)

Note 1) The detector uses a 2048 P/R incremental encoder 2048 P/R.

2) The allowable load is applied to the shaft end.
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4.4.1 Servomotor Dimensional Drawings

Encoder Leads
UL20379

Protective Tube

*3W,5W, 10 W

(0.0008) 2 x M2 tap screws 3L

1]
4 mm (0.16) dia., Motor Leads
black AWG26,UL3266 ™\
// e R
I 300 (11.81
+30 (1.18)
I
| L
\ L1 0(03
| L2 25
0.098) L
{ 10.04A
(0.0015)
\ ¥1: (0.0015)
(A)
0.2)
(N A - ] (B)
{>:<} — v
05 || 3.5(0.14)
0.02) ' (A)
Shaft end

(with flat seat)

A):94 P ($0.16 Soons)

®): 011 %016 (0.43 0007

43(0.17)
8/(0.15)

115 (0.59

2 [112:8 (0.50)

16 (0.63)
+0.1 (0.0039)

Type Shaft End Lmm |L1mm |L2mm | Out- Torque Time Rated | Approx. | Allowable | Allowable
SGMM- Specifica- (in) (in) (in) put W Nem Rating | Speed Mass Radial Thrust
tions (HP) (Ibem) (min-1) (9) Load Load
N (Ib) N (Ib)
B3CF12 | No flat seat |62 52 24 3 0.00955 | Contin- | 3000 |55 8 (1.8) 4 (0.9)
B3CFE13 | With flat seat (2.44) | (2.05) | (0.94) | (0.004) | (0.002) |uous
B5CF12 | No flat seat 68 58 30 5 0.0159 60
B5CE13 | With flat seat (2.68) | (2.28) | (1.18) | (0.007) | (0.004)
BI9CF12 | No flat seat 102 92 64 10 0.0318 100 10 (2.2)
B9CE13 | With flat seat (4.02) | (3.62) |(2.52) |(0.013) | (0.007)
Note 1) The detector uses a 1024 P/R incremental encoder.

2) The allowable load is applied to the shaft end.
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Incremental Encoders with Brakes (Type SGMM-A[JC31[IC)

*10W,20W, 30 W

Encoder Leads, UL20276 300 (11.81) +30 (1.18)

35 (1.38)
i —— — e
=
Motor Leads, AWG24, UL10095 A): 905 %0008 (®0.197 95008 )
. 0 [
Protective Tube, ®):¢20 21 (0079 —os0 )
5 mm (0.20) dia.,
black 7300 (11.81) N
+£30 (1.18)
‘ Shaft end
L 0.5 4.5 (with flat seat)
(0.02)(0.18)
U e 1L 004 [A]
0.63) (0.0015) A
L2 25 “Tooz | @
@19} ATo.0008) S
% T 0 9004 |A P=
V] N ©39) (¢ 0.0018)
| N «B»QX | (B) $28 (¢ 1.10)
|
|5

2 x M3 tap screws, depth: 5 (0.20)

Holding brake (non-excitation operation) /
Voltage: 24 VDC, capacity: 3 W max.

Type Shaft End Lmm | L1 mm | L2 mm | Output | Torque | Time Rated | Allowable | Allowable

SGMM- Specifica- (in) (in) (in) W (HP) Nem Rating | Speed Radial Thrust

tions (Ibem) (min-1) Load Load
N (Ib) N (Ib)

A1C312C | No flat seat |94.5 78.5 26.5 10 0.032 Contin- | 3000 34.3 (7.7) |[14.7 (3.3)

A1C313C | With flat seat | (8:72) (3.09) (1.04) (0.013) |(0.007) |uous

A2C312C | No flat seat | 108.5 92.5 36.5 20 0.064 441 (9.9)

A2C313C | With flat seat | (4-27) (3.64) (1.44) (0.027) |(0.014)

A3C312C | No flat seat |128.5 112.5 46.5 30 0.096

(5.06) |(4.43) |(1.83) |(0.040) |(0.022)

A3C313C | With flat seat

Note 1) The detector uses a 2048 P/R incremental encoder.

2) The allowable load is applied to the shaft end.
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4.4.1 Servomotor Dimensional Drawings

Incremental Encoders with Reduction Gears (Model SGMM-A[JC3J[]2)
*10W,20W

Encoder Leads
UL20276

300 (11.81) £ 30 (1.18)
35 (1.38)

-0.0001

(A): 98 o000 ($0.197 5000 )

(B): $20 ?0.013 (90.79 ?0.83 )
3 6.2
(0.12) (0.24)
Motor Leads, AWG24, _
UL10095 or UL3266 gll
2l 23
M3 tap screw,
,,,,,, %,‘ Shaftend depth: 6 (0.23)
‘ (with key and tap)
\ ‘ L > (0.0024)
! ‘ L1 18 (0.91)
18 (0.91)
L2 3 7] 004 |
(0.12) Al (0.0016) 7 25 (0.98)
7.5 12 T
< ©| ¢005 | A 16 (0.63)
0% 40w .. W e
*ﬂ* ‘ " S
4
+—— — f—f—%— (B) =
: == D
2 x M3 tap screws, depth: 4 (0.16) \2 X $3.4 (¢0.13) dia.
Type L mm (in) | L1 mm (in) | L2 mm (in) | Approx. Motors
SGMM- Mass (@) | Outputw | Torque Time Rated
(HP) Nem Rating Speed
(Ibem) (min-1)
A1C3JA2 106.5 88.5 (3.48) |61 (2.4) 230 10 (0.013) |0.032 Continuous | 3000
(4.19) (0.007)
A1C3JB2 117 (4.61) |99 (3.9) 71.5(2.81) | 225
A1C3JC2
A2C3JA2 116.5 98.5 (3.88) |71 (2.8) 270 20 (0.027) |0.064
(4.59) (0.014)
A2C3JA2 127 (5) 109 (4.29) |81.5(3.21) [305
A2C3JC2
Type Reduction Gears
SGMM- Gear Torque Rated Speed Allowable Radial | Allowable Thrust Lost
Ratio Nem (Ibem) (min-1) Load N (Ib) Load N (Ib) Motion
A1C3JA2 1/5 0.127 (0.029) 600 51.9 (11.67) 47.0 (10.57) 0.5
A1C3JB2 | 1/16 0.407 (0.092) 187.5 76.4 (17.19) (deg)
A1C3JC2 1/25 0.636 (0.143) 120 89.2 (20.07)
A2C3JA2 1/5 0.255 (0.057) * 600 51.9 (11.67)
A2C3JB2 1/16 0.815 (0.183) 187.5 76.4 (17.19)
A2C3JC2 1/25 1.274 (0.287) 120 89.2 (20.07)
Note 1) The detector uses a 2048 P/R incremental encoder.

2) The instantaneous max. torque of the reduction gear with * is allowable max. torque of
the reduction gear. The value is not that as three times as the rated torque.
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4.4Servo Drive Dimensional Drawings

Incremental Encoders (Model SGMM-A[]C3J[16)
*10W,20W

Encoder Leads 300 (11.81) 30 (1.18)

uL20276

-0.0001

(A): 48 ?0009 (90.197  _o.0005 )

(B): 920 Zo013 00.79  ogs )

Motor Leads

AWG24,UL10095 or UL3266 3(0.12) g2 (0.24)
= .
sgg (111.21) ;I: M3 tap screw,
+ . depth: 4 (0.16
‘ L Shaft end * 019
. £ (0.0024) (with flat seat)
| | L1 18 (0.71
! % L2 3 #] 004 |
\ | 95 75 (0'1122) | A | (0.0016) 0125 (0.98
i ‘ e ©0.37) (0.30) 047 16 (0.63)
e s @ (¢ 0.0020) jr g
FUsT [ "
Ht+-—-—- —- - — - — 1 — f¢ﬂ ®) =
iy} ===t
2 x M3 tap screws, depth: 4 (0.16) \ 2% 3.4 (60.13) dia.
Type L mm (in) | L1 mm (in) | L2 mm (in) | Approx.
SGMM- Mass Output W | Torque Time Rated
(9) (HP) Nem Rating Speed
(Ibem) (min-1)
A1C3JA6 106.5 88.5 (3.48) |61 (2.4) 315 10 (0.013) |0.032 Continuous | 3000
(4.19) (0.007)
A1C3JB6 | 117 (4.61) |99 (3.9) 71.5 (2.81) |350
A1C3JC6
A2C3JA6 |116.5 98.5 (3.88) |71 (2.8) 370 20 (0.027) |0.064
(4.59) (0.014)
A2C3JB6 | 127 (5) 109 (4.29) |[81.5(3.21) |405
A2C3JC6
Type Reduction Gears
SGMM- Gear Ratio Torque Rated Speed | Allowable Radial | Allowable Thrust | Lost
Nem (Ibem) (min-1) Load N (Ib) Load N (Ib) Motion
A1C3JA6 1/5 0.127 (0.029) 600 51.9 (11.67) 47.0 (10.57) 0.5
A1C3JB6 | 1/16 0.407 (0.092) 187.5 76.4 (17.19) (deg)
A1C3JC6 1/25 0.636 (0.143) 120 89.2 (20.07)
A2C3JA6 1/5 0.255 (0.057) * 600 51.9 (11.67)
A2C3JB6 1/16 0.815 (0.183) 187.5 76.4 (17.19)
A2C3JC6 | 1/25 1.274 (0.287) 120 89.2 (20.07)
Note 1) The detector uses a 2048 P/R incremental encoder.

2) The instantaneous max. torque of the reduction gear with * is allowable max. torque of
the reduction gear. The value is not that as three times as the rated torque.

3) The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied (type
with key only).

— 433 —



SERVO SELECTION AND DATA SHEETS

4.4.1 Servomotor Dimensional Drawings

Incremental Encoders with Reduction Gears (Model SGMM-A3C3J[ 1)

*30W

Encoder Leads
UL20276

300 (11.81) £30 (1.18)

35 (1.38)

Motor Leads

r—b

#):09 Soois (90354

-0.0003
-0.0005 )

-0.0003

(B):¢28 ?0021 (¢ 1.102 o005 )

2) The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied (types

with key only).

3) The allowable load is applied to the shaft end.
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AWG24,UL10085 \ g 302
or UL3266 ;; A/
___ 300 (11.81) gi ﬁ
sl e : L&A:ptﬁ?:ia?m)
< 129 (5.08) »(0.0024) Shaft end
| 111 (4.37) 18 (0.71) (with flat seat)
| e ] (¢ 0.0020)
4270168 . 40.8(1.61) 12) e [140 (158)
ﬁ A 4 x $3.4 (0.13) dia. ‘
| - = ¢ 47 (1.85)
% A p
et — A ® >
D érﬁ “a
I > 11 (0.44) I
Type Reduction Gear Shaft End Approx. Motors
SGMM- | + Motor Moment | Specifications Mass (g)
of Inertia - - -
(Converted to With/Without Output W Torque Time Rated
Motor Shaft) Tap (HP) Nem (Ibem) Rating Speed
kg?-m?2 (GD/4) (min-1)
A3C3J12 | x1060.917 Without 445 30 (0.040) 0.096 Continuous | 3000
A3C3J16 With (0.022)
A3C3J22 | x10760.842 Without
A3C3J26 With
A3C3J32 | x10760.806 Without
A3C3J36 With
Type Reduction Gears
SGMM- Gear Ratio Torque Rated Speed Allowable Radial | Allowable Thrust Lost
Nem (Ibem) (min-1) Load N (Ib) Load N (Ib) Motion
A3C3J12 1/5 0.382 (0.086) 600 69 (15.5) 59 (13.3) 0.5 (deg)
A3C3J16
A3C3J22 1/16 1.22 (0.274) 187.5 147 (33.1)
A3C3J26
A3C3J32 1/25 1.91 (0.430) 120 186 (41.8)
A3C3J36
Note 1) The detector uses a 2048 P/R incremental encoder.




4.4Servo Drive Dimensional Drawings

Incremental Encoders with Brakes and Reduction Gears

(Model SGMM-ALIC3JILIC)

«10W, 20 W
300 (11.81) 30 (1.18) -
35 (1.38)
-~

Encoder Leads

A): 09 o015 (0 0.354 10005 )

-0.0003

(B):¢28 Socer (¢ 1.102 50005 )

3 (0.12)

7.2(0.28) 3 (0.12)

M3 tap screw,
300 (11.81) «—1] 0.06 |A] :
swoman e
‘ " 8070 [ o008 (with key and tap)
| KB 408 (1.61) 3 |A] (0.6016) (¢ 0.0020)
. SO el 1) . |
( N 4'R3\A (140 (1.58) X $3.4 (0.13) dia.
" L it oray
.| ®) T $ 47 (¢ 1.85)
= S H / Q/
I e I - ’”’4‘ (B) J
I ¥ B4 5
Type SGMM- L1 KB Approx.
mm (in) mm (in) Mass (g)
A1C3JALCIC 113 (4.45) 61 (2.4) 315
A1C3JBLIC 127.5 (5.02) 71.5 (2.81) 350
A1C3JC[IC
A2C3JALIC 123 (4.84) 71 (2.8) 370
A2C3JALIC 137.5 (5.41) 81.5 (3.21) 405
A2C3JALIC
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4.4.1 Servomotor Dimensional Drawings

*30W

300 (11.81) £30 (1.18)

¢ 35 (1.38) )

Motor Leads

P): 08 o009 (90.197 0008 )

(B): $20%013 9079 Zogs )

Encoder Leads

—4-36—

— s¢
300 (11.81 M3 tap screw,
T ’:WJ A Shaft end depth: 6 (0.24)
‘ (0.0024) (with key and tap)
LL 18 (0.71)
‘ o KB A| 0.04
75 12 [A]©00016) 251(:-9
(0:30 047 (p) r%-s _
(¢ 0.0020) I | <=
i (=] e 1=
| O N A N R AU —HI]-2e //
+Pr ;E: 28 KA/V J@
2 x M3 tap screw, depth: 4 (0.16) /' \ 2 x ¢3.4 (¢0.13) dia. (9 1.10) /
Type SGMM- L1 KB Approx.
mm (in) mm (in) Mass (g)
A1C3J[IC 149.5 (5.89) 52.7 (2.07) 545
Encoder Plugs
* Incremental Encoder Connection Specifications
* SGMM-ALCIC
1 A channel output Blue Receptacle: 51111-0910
2 | /A channel output Blue/Black Hg 1H (Molex Japan)
3 | B channel output Yellow Terminal: ~ 50397-8[100
4 | /B channel output Yellow/Black At other end:
5 C channel output Green Plug: 51112-09010
6 /C channel output Green/Black Terminal: 50398-8[100
7 0V (power supply) Gray
8 +5 V (power supply) Red
9 FG (frame ground) Orange
* SGMM-B[IC
1 A channel output Blue Plug: 43020-1001
2 B channel output Yellow / Socket: 43031-0004
3 | C channel output Green Glgeng (MolexJapan)
4 0V (power supply) Gray blslals
5 FG (frame ground) Orange
6 /A channel output Blue/Black
7 /B channel output Yellow/Black
8 /C channel output Green/Black
9 +5 V (power supply) Red



4.4Servo Drive Dimensional Drawings

Motor Plugs

* SGMM-AL] Motor Connection Specifications

e Without Brake

1 Phase U Red Receptacle: 5557-04R
2 Phase V White (Molex Japan)
3 Phase W Blue Terminal: 5556T
4 | FG (frame ground) Green At other end:
Plug: 5559-04P
Terminal: 5558T
* With Brake
1 Phase U Red Receptacle: 5557-06R
2 Phase V White (Molex Japan)
3 Phase W Blue Terminal: 5556T
4 | FG (frame ground) Green At other end:
5 Brake Black Plug: 5559-06P
6 Brake Black Terminal: 5558T

* SGMM-B[] Motor Connection Specifications

1 Phase U Red Receptacle: 5557-04R
2 |PhaseV White / (Molex Japan)

3 Phase W Blue Terminal: 5556T

4 | FG (frame ground) Green At other end:

Plug: 43020-0401
Terminal: 43031-0004

4.4.2 Servomotor Dimensional Drawings:
European Safety Standards

The dimensional drawings of the Servomotors are broadly grouped into the following four
categories depending on the type of encoder and whether a brake is used.

* Incremental Encoders without Brakes
¢ Incremental Encoders with Brakes
* Incremental Encoders without Brakes, but with Reduction Gears

¢ Incremental Encoders with Brakes and Reduction Gears
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4.4.2 Servomotor Dimensional Drawings: European Safety Standards

Incremental Encoders without Brakes (Type SGMM-][1S31])

*10W,20W

Encoder Leads, UL20276

300 (11.81) £30 (1.18)

35 (1.38)

=B

Motor Leads,

Protective Tube

5 mm (0.20)
dia., black Jﬂl‘—“»‘”- 1

o TS

AWG24, UL10095

A): 95 508 (0.197

(®): 920 %01

-0.0001
-0.0005 )

0.0004
(0.787 50001 )

L £30 (1.18) _ Y
Shatt end
L1 16 J‘ 0.5 ‘ 4.5 (wi?h fle;r: seat)
L2 (g:gs) oo | 125 (0.98 (002 (©.18)
(0.10) . (A)
10| [A] (o.oooa 16 (0.63) e
\ 39 @ ($0.0015) Qi \ ’ I
- - 1&=_1i B
i $28 (¢ 1.10)
2 x M3 tap screws, depth: 5 (0.20)
Type SGMM- Shaft End L mm (in) L1 mm (in) L2 mm (in) Allowable Allow-able
Specifications Radial Load N | Thrust Load
(Ib) N (Ib)
A18312 No flat seat 70 (2.76) 54 (2.13) 26.5 (1.04) 34.3 (7.7) 14.7 (3.3)
A1S313 With flat seat
A2S8312 No flat seat 80 (3.15) 64 (2.52) 36.5 (1.44) 44.1 (9.9)
A2S313 With flat seat
A3S312 No flat seat 90 (3.54) 74 (2.91) 46.5 (1.83)
A3S313 With flat seat

Note

1) The detector uses a 2048 P/R incremental encoder.

2) The allowable load is applied to the shaft end.
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Incremental Encoders with Brakes (Type SGMM-1[1S31C]C)

*10W,20W

300 (11.81) £30 (1.18)
35 (1.38)

Encoder Leads, UL20276

_ adril
o R

-0.0001
-0.0005 )

Motor Leads, AWG24, UL10095

A):05 Zoo0s (0197

. 0 0
Protective Tube, (B): 920 1 (¢0.79 Zog3 )

5 mm (0.20) dia.,
black 7300 (11.81) A
+30 (1.18)
Shaft end
L (8.(5)2) ‘ (4.5 ; (with flat seat)
) 0.18
L1 re | 1L[004 [A]
0.63) (0.0015) (A)
L2 25 —~
o1 |- gggoe\‘ & 5| 2
0] [AJO "ol 9004 |A Q e
V] N ©39 ") (¢ 0.0018)
|| I IR B % 1= ] ®) 8¢ 1.10)
b
/ 2 x M3 tap screws, depth: 5 (0.20)
Holding brake (non-excitation operation)
Voltage: 24 VDC, capacity: 3 W max.
Type SGMM- Shaft L mm (in) L1 mm (in) L2 mm (in) Allowable Allow-able
Radial Load N | Thrust Load
(Ib) N (Ib)
A1S312C No flat seat 94.5 (3.72) 78.5 (3.09) 26.5 (1.04) 34.3 (7.7) 14.7 (3.3)
A1S313C With flat seat
A2S312C No flat seat 108.5 (4.27) 92.5 (3.64) 36.5 (1.44) 441 (9.9)
A2S313C With flat seat
A3S312C No flat seat 128.5 (5.06) 112.5 (4.43) 46.5 (1.83)
A3S313C With flat seat
Note 1) The detector uses a 2048 P/R incremental encoder.

2) The allowable load is applied to the shaft end.

—4.39 —




SERVO SELECTION AND DATA SHEETS

4.4.2 Servomotor Dimensional Drawings: European Safety Standards

Encoder Leads, UL20276

*10W,20W

300 (11.81) 30 (1.18)

35 (1.38)

ncoder connector

Motor connector

(A): 98 ?ovoos (90.197
(B): $20 ?oms (90.79

10 (0.39)

=i

Incremental Encoders without Brakes but with Reduction Gears
(Model SGMM-[J]1S3J[1[)

-0.0001
-0.0005 )

0
-0.83 )

3(0.12) 6.2 (0.24)

M3 tap screw,

depth: 6 (0.23)
*(—)—MO (11.81) Shaft end
300118 m (with key and tap
‘ Lu (0.0024) t=6)
I , 18 (0.91
‘ | = % 7| o0 | 125 (0.98
5 (0.
3 7.5 0% | LAl 000 16 (o.(es
(0.12) (0.30) (0.47) T
(¢ 0.0020) il \ ©
v (A) e
= — — 7 i i B —|H—T | ® ] $28 (9 1.10)
L e
Bt e B &
2 x M3 tap screws, depth: 4 (0.16) 2 x $3.4 (¢0.13) dia.

Model SGMM- L mm (in) L1 mm (in) L2 mm (in) Approx. Mass (g)
A1S3JAC] 106.5 (4.19) 88.5 (3.48) 61 (2.4) 230
A1S3JB[] 117 (4.61) 99 (3.9) 71.5 (2.81) 265
A1S3JC]

A2S3JA] 116.5 (4.59) 98.5 (3.88) 71 (2.8) 270
A2S3JB[] 127 (5) 109 (4.29) 81.5 (3.21) 305
A2S3JC[]
Model SGMM- Reduction Gears
Gear Ratio Allow-able Radial Allow-able Thrust Lost Motion
Load N (Ib) Load N (Ib)
A1S3JAC] 1/5 51.9 (11.67) 47.0 (10.57) 0.5 (deg)
A1S3JB[] 1/16 76.4 (17.19)
A1S3JC] 1/25 89.2 (20.07)
A2S3JA] 1/5 51.9 (11.67)
A2S3JB[] 1/16 76.4 (17.19)
A2S3JC[] 1/25 89.2 (20.07)
Note 1) The detector uses a 2048 P/R incremental encoder.

2) The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied (types

with key only).

3) The allowable load is applied to the shaft end.
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Encoder Leads

UL20276

*30W

300 (11.81) 30 (1.18)

35 (1.38)

-0.0003

®):09 %05 (90.354 5o00s )

-0.0003

(B):¢28 Zoaer (9 1.102 50005 )

Encoder connector

S E.{ >~ 3(0.12) 7-2(0.28)
i (0.43)
Motor connector a 7&}:
300 (11.81) %/ « M3 tap screw,
£30 (1.18) m depth: 6 (0.24)
(0.0024) Shaft end
L | o.04 | (with key and tap
| L1 18 (0.71 Al (0.0016) (9 0.0020) L=6)
3 A L2 40.8 (1.61) 3
©12)]] 4, 012 [140 (1.58
(0.16)"
M
G ¢ 47 (1.85)
4 x ¢3.4 (0.13) dia.
Model SGMM- L mm (in) L1 mm (in) L2 mm (in) Approx. Mass (g)
A3S3J1[] 129 (5.08) 111 (4.37) 42.7 (1.68) 400
A3S3J2[]
A3S3J3[]
Model SGMM- Reduction Gears
Gear Ratio Allow-able Radial Allow-able Thrust Lost Motion
Load Load
N (Ib) N (Ib)
A3S3J1[] 1/5 68.7 (15.46) 58.8 (13.23) 0.5 (deg)
A3S3J2[] 1/16 147 (33.1)
A3S3J3[] 1/25 186 (41.9)
Note 1) The detector uses a 2048 P/R incremental encoder.

2) The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied (types

with key only).

3) The allowable load is applied to the shaft end.
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4.4.2 Servomotor Dimensional Drawings: European Safety Standards

Encoder Leads
UL20276

*10W, 20 W

300 (11.81) £30 (1.18)

35 (1.38)

==t

300 (11.81)

Encoder connector

Motor connector

Incremental Encoders with Brakes and Reduction Gears
(Model SGMM-[]JS3J1[[)

A): 98

B): ¢20°

7§ “ﬁf i

ooos (00.32 %0004 )

o013 (90.79 %oss )

3(0.12) 6.2 (0.24)

0.12

Y
M3 tap screw,

depth: 6 (0.24)

£30 (1. Shaft end
200 m @ (wi?h Ifer;/ and tap
L 0=6)
: X TYRE (0.0024)
| | 2 1 [T oot |
\ ?0,12) A (35;6) (125 (0.98
3 ‘ 7.5 12 ' 16 (0.63)
013 30 -~
A (¢ 0.0020) it L’K 9
o i B '
-1 G e
E ***** T (B) % ™ ¢28 (9 1.10)
Bt /E: 2
Holding brake (non-excitation operation)/
Voltage: 24 VDC, capacity: 3 W max. (Reference) 2 x M3 tap screw, depth: 4 (0.16) 2 x ¢3.4 (¢0.13) dia.
90 VDC
Model SGMM- L mm (in) L1 mm (in) L2 mm (in) Approx. Mass (g)
A1S3JACC] 131 (5.16) 113 (4.45) 61 (2.4) 315
A1S3JB] 145.5 (5.73) 127.5 (5.02) 71.5 (2.81) 350
A1S3JCO
A2S3JA] 141 (5.55) 123 (4.84) 71 (2.8) 370
A2S3JB[] 155.5 (6.12) 137.5 (5.41) 81.5 (3.21) 405
A2S3JCOO
Model SGMM- Reduction Gears
Gear Ratio Allow-able Radial | Allow-able Thrust Lost Motion
Load N (Ib) Load N (Ib)
A1S3JACC] 1/5 51.9 (11.67) 47.0 (10.57) 0.5 (deg)
A1S3JB] 1/16 76.4 (17.19)
A1S3JC0 1/25 89.2 (20.07)
A2S3JACC] 1/5 51.9 (11.67)
A2S3JB[] 1/16 76.4 (17.19)
A2S3JC0 1/25 89.2 (20.07)

Note

1) The detector uses a 2048 P/R incremental encoder.

2) The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied (types

with key only).

3) The allowable load is applied to the shaft end.

4) The electromagnetic brake is only to hold the load in position and cannot be used to stop

the motor.
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*30W

%015 (¢ 0.354 130003 )

(B): 028 %021 (9 1.102 o008 )

Encoder Leads "9

UL20276

300 (11.81) +30 (1.18)
35 (1.38)

Encoder connector

11 (0.43) 3(0.12) 7.2(0.28)

Hyk

Motor connector

M3 tap screw,

e L[ 006 [A] depth: 6 (0.24)

=30 {1 (0.0024) Shaft end

L /| 0.04 | (with key and tap

| L1 807 Al 0016 ¢00020) L=6)
340 L2 3 $0.05
012 0.12)
y \[

¢ 47 (1.85)

Holding brake (non-excitation operation) /

Voltage: 24 VDC, capacity: 3 W max. (Reference)
90 VDC

4 x ¢3.4 (0.13) dia.

Model SGMM- L mm (in) L1 mm (in) L2 mm (in) Approx. Mass (g)
A3S3J100] 167.5 (6.59) 149.5 (5.89) 52.7 (2.07) 545
A3S3J2
A3S3J30
Model SGMM- Reduction Gears
Gear Ratio Allow-able Radial | Allow-able Thrust Lost Motion
Load Load
N (Ib) N (Ib)
A3S3J100] 1/5 68.7 (15.45) 58.8 (13.23) 0.5 (deg)
A3S3J2[][] 1/16 147 (33.07)
A3S3J3][] 1/25 186 (41.85)
Note 1) The detector uses a 2048 P/R incremental encoder.

2) The keyway complies with JIS B 1301-1976 (precision). A straight key is supplied (types

with key only).

3) The allowable load is applied to the shaft end.

4) The electromagnetic brake is only to hold the load in position and cannot be used to stop

the motor.
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4.4.2 Servomotor Dimensional Drawings: European Safety Standards

* Encoder Plugs (Common)

Incremental Encoder Connection Specifications

0V (power supply) Gray
+5 V (power supply) Red
FG (frame ground) Orange

1 A channel output Blue LT Plug: 55101-0800 (Molex Japan)
2 /A channel output Blue/Black At other end:

3 B channel output Yellow 2 3 Socket:  54280-0800

4 | /B channel output Yellow/Black

5 C channel output Green

6 | /C channel output Green/Black

7

8

9

* Motor Plugs

Motor Connection Specifications: Without Brake

1 Phase U Red Receptacle: 5557-04R (Molex Japan)
2 Phase V White Terminal: 5556T
3 Phase W Blue At other end:
4 |FG Green Plug: 5559-04P
Terminal: 5558T

Motor Connection Specifications: With Brake
1 Phase U Red Receptacle: 5557-06R (Molex Japan)
2 Phase V White Terminal: 5556T
3 Phase W Blue At other end:
4 |FG Green Plug: 5559-06P
5 |Brake Black Terminal: ~ 5558T
6 Brake Black
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4.4.3 Servopack Dimensional Drawings

The following diagram shows the external dimensions of the Servopack.

B
o
S
BREES \ T b —
g Dgg—J e o y
mF= |:j C
’c;rT A1CS N
- 5
O g pc2av
o ITF=7| SERVOPACK
c
O = CN3
N § © © | RDY
g O g 3 — Alm[]
~ € lo CN4 H}]
> 318 | @
o 3
= CN2/PG__ CN1/l0
g O O
& i=i
(2]
: D D
N
L2 O =il
[s2] [ 1 | A
5 ) 80 (3.15) ) 35 (1.38)
o
(04250) S
018 =
Alonn . J

Approx. Mass: 0.3 kg (0.66 Ib)
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4.4.4 Digital Operator Dimensional Drawings

4.4.4 Digital Operator Dimensional Drawings

The following diagram shows the external dimensions of the Digital Operator.
JUSP-OP02A-3

63 (2.48) 18.5 (0.73)

50 (1.97) ‘ 7

| (o.zTTf

N
T
L

—
—

!

DIGITAL

SERVOPACK  OPERATOR
JUSP-OP0O2A

ALARM DSPL

SET

5 [~ oy
<>

y YASKAWA

125 (4.92)
135 (5.31)

IEN
R

(1000) (39.37)

Approx. Mass: 0.18 kg (0.40 Ib)
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4.5 Selecting Peripheral Devices

l This section shows how to select peripheral devices using flowcharts.

4.5.1 Selecting Peripheral Devices

Select the peripheral devices using the flowcharts on the subsequent pages.

The following items are not included in the flowcharts. Refer to 4.6 Specifications and Dimen-
sional Drawings of Peripheral Devices.

* Variable resistors for speed setting

* Encoder signal converter units

* Cables for connecting PC and Servopack
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4.5.18electing[Peripheral[Devices cont.

Peripheral Device Selection Flowchart

(Start peripheral device selection)

v

1) Select motor cables

SGMM-A[IC/

SGMM-B[IC

Refer to 4.6.2 Motor Cables for details.

SGMM-B[IC

SGMM-ACIC

Without
brake/With

brake?

Without brake

With connector at
both ends/Cable
only?
With connector at
both ends

Cable only

Y

With brake

With connector at
both ends/Cable
only?
With connector at
both ends

Cable only

Y

Select one of the following
according to cable length.
1m— JZSP-CFMO00-01
3m— JZSP-CFM00-03
5m— JZSP-CFM00-05

Select one of the following
according to cable length.
1m— JZSP-CFM09-01
3m— JZSP-CFM09-03
5m— JZSP-CFM09-05

Select one of the following
according to cable length.
1m— JZSP-CFM10-01
3m— JZSP-CFM10-03
5m— JZSP-CFM10-05

Select one of the following
according to cable length.

1m— JZSP-CFM19-01
3m— JZSP-CFM19-03
5m— JZSP-CFM19-05

y

2)

Select encoder cable

Select connector kit. Select connector kit.
Servo side: Servo side:
JZSP-CFM9-1 JZSP-CFM9-1
Motor side: Motor side:
JZSP-CFM9-2 JZSP-CFM9-3

j I v
With connector at
both ends/Cable
only?
With connector at
both ends v Cable only
Select one of the following Select one of the following
according to cable length. according to cable length.
1m— JZSP-CFMO01-01 1m— JZSP-CFM09-01
3m— JZSP-CFMO01-03 3m— JZSP-CFM09-03
5m— JZSP-CFMO01-05 5m— JZSP-CFM09-05
Select connector kit.
Servo side:
JZSP-CFM9-1
Motor side:
JZSP-CFM9-4
v |
Standard £
Specifications/ uropean

European
Specifications

Standard
Specifications
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6.2.5 Encoder Cables.

Select according to details provided in
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4.5Selecting Peripheral Devices

SGMM-ALCIC
A

Connector
at both end

SGMM-ACIC/
SGMM-B[IC

SGMM-B[IC

Select one of the following
according to cable length.
1m— JZSP-CFP00-01
3m—> JZSP-CFP00-03
5m— JZSP-CFP00-05

Select one of the following
according to cable length.
1m— JZSP-CFP01-01
3m— JZSP-CFP01-03
5m— JZSP-CFP01-05

Connector
at both end

Servopack
/ endwith Cal?le
connector only

Servopack end
with connector

Cable only

A 4

Select one of the following
according to cable length.
1m— JZSP-VFP10-01

3m— JZSP-VFP10-03
5m— JZSP-VFP10-05

Select one of the following
according to cable length.
1m— JZSP-CFP09-01

3m— JZSP-CFP09-03
5m— JZSP-CFP09-05

Select connector kit. Sgﬁ?oc;zzgctor kit.
Motor side: :
> For SGMM-ACIC: MJcﬁSrPS‘i\é';‘_’g
JZSPCEPO-1 For SGMM-ALIC:
For SGMM-B[JC:
JZSP-CFP9-2 JZSP-CFP9-1
For SGMM-B[IC:
JZSP-CFP9-2
v

3) Select CN1 connector for

reference input.

!

Connector kit /
One cable end
without connector

Connector kit

Refer to 4.6.4 Connector Kits and 4.6.5 Cable with
CN1 Connector at One End Only for details.

One cable end

Connector kit
JZSP-VFP9

Cable with CN1 connector and
one end without connector

1m— JZSP-VFI01-01
3m— JZSP-VFI01-03

&
<
Y

Select connector kit for
power supply: JZSP-CFG9

v

4)

without connector

Refer to 4.6.4 Connector Kits for details.

5) Select Servopack power supply

Power supply: 220 W min.

¥

Select power supply circuit
breaker (QF) and noise filter
Capacity: 3 A

for details.

v

Use a magnetic contactor and
surge suppressor.

Suppressor for details.

CEnd peripheral device selection)
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4.6.1 Cable Specifications and Peripheral Devices

4.6 Specifications and Dimensional Drawings of Peripheral
Devices

This section provides the specifications and dimensional drawings of the peripheral
devices required for the servo system. The sequence of peripheral devices is given by
the Flowchart for Peripheral Device Selection Flowchart in 4.5.1 Selecting Peripheral

Devices.

4.6.1 Cable Specifications and Peripheral Devices

Therated current of the Servopack external terminals, cable size, and peripheral devices are
listed inthe nexttable. The cable specifications and size are selected according to the operat-
ing environment and current capacity. The cable specifications were selected under condi-
tions of three cables per bundle at 40°C ambient temperature, with the rated current flowing.

Servo- | Main Circuit Pow- | Motor Connec- Power MCCB Recommended Magnetic | Power
pack er Input Terminal tion Terminals Supply | or Fuse Noise Filter** Contactor | Supply
Type 24 VDC, GND u,Vv,w, @ Capac- | Capac- Capac-

SGDF- ity per ity A*3 ity to

Rated Cable Rated Cable Servo- Type Spec. Servo-
Current | Spec. | Current | Spec. pack® pack
A(rms) A(rms) W2 (W)*5
A1CO 1.2 0.5 mm2 | 2.1 *1 28 5 LF-205A | Single- |Yaskawa |220
17 min. ) 42 phase HI-15J5
A2CL) 0 200 VAC | (35 A), or
A3CO 23 29 60 Class, equivalent | 300
B3C] 0.9 1.3 22 5A 130
B5CO 1.0 1.3 24
BoC] 1.2 1.9 30 140

*1 Be sure to use Yaskawa cables.

*2 Value at rated load.

*3 Braking characteristics (at 25°C): 200% for 2 s min., 700% for 0.01 s min.

*4 Yaskawa recommends noise filters manufactured by Tokin Corp. Yaskawa Controls Co.,
Ltd. can supply these noise filters.

*5 Power supply capacity required for maximum load.

The types of cable are shown in the following table.

Cable Type Conductor Allowable Temperature
Symbol Name °C
PVC Normal vinyl cable

Heat-resistant vinyl cable

80
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4.6Specifications and Dimensional Drawings of Peripheral Devices

Note 1) Use cable with 60 V min. withstand voltage for main circuits.

2) Consider allowable current reduction ratio if cables are bundled in PVC or metal ducts.

3) Use heat-resistant cable under high ambient or panel temperature where normal vinyl
cables rapidly deteriorate.

4.6.2 Motor Cables

The dimensions and appearance of the motor cables are shown below. Specify the cable type

when ordering.

SGMM-A

¢ With Connector at Both Ends

¢ Without Brake

Type L mm (feet)
JZSP-CFM00-01 +100 +0.33
1000 © 830 )
JZSP-CFM00-03 +100 +0.33
30000 (10 0 )

JZSP-CFM00-05

+100 +0.33
50000 (16,7 0 )

Cap: 5559-04P-210
Socket: 5558T

Receptacle: 5557-04R-210
Socket: 5556 T

Shrink Tube

B

Label

Cable: AWG20 x 4 C
UL2517 KQVQV, DP8409359
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4.6.2 Motor Cables
¢ With Brake
Type L mm (feet)

JZSP-CFM10-01 +100 +0.33

1000 o (33 0 )
JZSP-CFM10-03 +100 +0.33

3000 0 (10 0 )
JZSP-CFM10-05 +100 +0.33

5000 0 (16.7 0 )

Cap: 5559-06P-210
Socket: 5558T

Receptacle: 5557-04R-210
Socket: 5556 T

L |
Shrink Tube
i | s
o ]
Label
Cable: AWG20 x 6 cores (19.7)
UL2517 KQVQV, DP8409360
* Cable only
* Without Brake
Type L mm (feet)
JZSP-CFM09-01 100 +0.33
1000 ‘0 (33 0
JZSP-CFM09-03 +100 +0.33
3000 0 (10 0 )
JZSP-CFM09-05 +100 +0.33
5000 0 (16.7 0 )
Multi-core Cable: AWG20 x 4 C 3 Internal Configuration and Lead
UL2517 KQvVQV, DP8409359 S Colors
[aV)
©

/
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¢ With Brake

Type

L mm (feet)

JZSP-CFM19-01

+100 +0.33
1000 0 (3.3 0 )

JZSP-CFM19-03

+00 4033
3000 0 (10 ©

JZSP-CFM19-05

+100 +0.33
5000 0 (16.7 0 )

Multi-core cable: AWG20 x 6 C

UL2517 KQVQV, DP8409360

Internal Configuration and Lead

6.2 (0.24)

* Ifcableonlyis ordered, purchase the Molex connector separately. Referto 4.6.4 Connec-

tor Kits for details.

SGMM-B

¢ \With Connector at Both Ends

3-mm pitch micro fit connector
(made by Molex Japan)

Plug : 43020-0401

Terminal : 43031-0001

4.2-mm pitch mini-fit connector
(made by Molex Japan)
Receptacle : 5557-04R-210
Terminal : 5556T

A

— 5
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4.6.3 Encoder Cables

* Cable only
Type L mm (feet)

JZSP-CFM09-01 100 +0.33

1000 0~ (33 0 )
JZSP-CFM09-03 100 +0.33

30000 (10 0 )
JZSP-CFM09-05 +100 +0.33

5000 0 (167 0 )

Internal Configuration and Lead
Colors

Multi-core Cable: AWG20 x 4 C
UL2517 KQvVQV, DP8409359

/

6.2 (0.24)

4.6.3 Encoder Cables

The dimensions and appearance of the encoder cables are shown below. Specify the cable
type when ordering.

With Connector at Both Ends

* SGDF-ACICO
Type L mm (feet)

JZSP-CFP00-01 +100 +0.33

1000 0 (3.3 0 )
JZSP-CFP00-03 +100 +0.33

3000 0 (10 0 )
JZSP-CFP00-05 +100 +0.33

5000 0 (167 0 )

Cap: 51112-0910
Connector: 54331-0201

Socket: 50398-8000
L
Shrink Tube
| | v
/

Label

Shielded Cable: AWG22 x 3 C, AWG26 x 4 P
KQVV-SW, B9400064
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4.6Specifications and Dimensional Drawings of Peripheral Devices

* SGDF-BLICL]

Type

JZSP-CFP01-01

JZSP-CFP01-03

L mm (feet)
+100 +0.33
1000 0 (33 0 )
+0.33
(10 0 )

+100
3000 O

JZSP-CFP01-05

+100
5000 0 (167 0 )

+0.33

3-mm pitch micro fit connector
(made by Molex Japan)

Plug : 43020-0401

Terminal : 43031-0001, 43031-0004

1.27-mm pitch 1/O connector

(made by Molex Japan)

Cable housing assembly : 54331-0201
Plug connector : 54306-2011

L
No Connector at Motor End
Type L mm (feet)
JZSP-VFP01-01 +100 +0.33
1000 0 (33 0 )

JZSP-VFP01-03

+10
3000 0 (10 0 )

0 +0.33

JZSP-VFP01-05

+100
5000 0 (16,7 0 )

+0.33

Terminal number labels

Connector: 54331-0201

} 50 (1.97) | L
=
.:E w —

o @: —

Label
&
Shielded Cable: AWG22 x 3 C, AWG26 x 4 P
Cable shielding Shrink Tube KQVV-SW, B9400064
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4.6.4 Connector Kits

Cable Only
Type L mm (feet)
JZSP-CFP09-01 +100 +0.33
1000 0 (3.3 0 )
JZSP-CFP09-03 +100 +0.33
3000 0 (10 0 )
ZSP-CFP09- 100 0.33
JZSP-CFP09-05 5000+0 (16.7 +0 )
Internal Configuration and Lead Colors
Shielded Cable: AWG22 x 3 cores, AWG26 x 4 P
KQVV-SW, B9400064
| @
: o
S =

*  |f cable only is ordered, purchase the Molex connectors separately. Refer to 4.6.4 Con-
nector Kits for details.

Cables prepared by Yaskawa are 1 m, 3 m, or 5 m in length. The maximum allowable length
between the Servopack and Servomotor (PG) is 5 m.

4.6.4 Connector Kits

Power Supply Connector Kit

Type: JZSP-CFG9

13.8 (0.54) | 20.6 (0.81)
R —
()]
5 L 1 3
4.2 (0.17) i
Receptacle: 5557-03R2-210 (made by Molex Japan)
Socket: 5556TL (made by Molex Japan)
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4.6Specifications and Dimensional Drawings of Peripheral Devices

Motor Connector Kit
* SGDF-ALICI

* Without Brake
e Servo End
Type: JZSP-CFM9-1

9.6 (0.38)

—\ﬁzﬁr
UL
10

19.6 (0.77)

=

11.6
(0.46)

9.6 (0.38)

4.2 (0.17)

Receptacle: 5557-04R-210 (made by Molex Japan)

Socket: 5556TL (made by Molex Japan)

* Motor End

Type: JZSP-CFM9-2

9.6 (0.38) 23.9 (0.94)
) 1) T
:| Mggid [ 8
Q O[] rs
I [ 7 4,7
4.2 (0.17)
Plug: 5559-04P-210 (made by Molex Japan)

Socket: 5558TL (made by Molex Japan)
* With Brake

* Servo End

Type: JZSP-CFM9-1

9.6 (0.38) 19.6 (0.77)

ik G Ii= i
o0
U

11.6
(0.46)

1

9.6 (0.38)

4.2 (0.17)
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4.6.4 Connector Kits

Receptacle: 5557-04R-210 (made by Molex Japan)

Socket: 5556TL (made by Molex Japan)

* Motor End

Type: JZSP-CFM9-3

13.8 (0.54) 23.9 (0.94)
— 1 A—i
«©
HINSEE (T
g C \U U D\ ~°
4.2 (0.17)
Plug: 5559-06P-210 (made by Molex Japan)

Socket: 5558TL (made by Molex Japan)

* SGDF-BLICL]

Type: JZSP-CFM9-4

Socket: 43031-0001 (made by Molex Japan)

—4.58 —

1.98 (0.078)
A j +0.20 (0.0079)
B
. ] 8.71 (0.34)
N 4.06 (0.16) 4 711 (0bs +0.20 (0.0079)
K +0.10 (0.0039) A1(028)
3.00 y +0.10 (0.0039)
I . 6.85 (0.27)
(0.12) +0.10
' v 3.56 (0.0039)
0.13 0.05 (0.002)
.
3.00 (0.12) -0.10 (0.0039)
A
‘ ﬂ ‘ 16.90
(0.67)
v
Plug: 43020-0401 (made by Molex Japan)



4.6Specifications and Dimensional Drawings of Peripheral Devices

Encoder Connector Kit

* SGMM-ACIC
e Servo End

Type: JZSP-VFP9

= e R o R

¥
o]
5 | @0
i i
33.3 (1.31) 12.7
(0.5)
1.27 (0.05)
Plug and Shell: 54331-0201 (made by Molex Japan)
* Motor End
Type: JZSP-CFP9-1
27 (1.06) 20.35 (0.80)
N : L
e E@@ﬂﬂmﬂﬂﬂﬁﬂ
[aV] N 7
© s N

2.5 (0.098)

Plug: 51112-0910 (made by Molex Japan)

Socket: 50398-8100 (made by Molex Japan)
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4.6.4Connector Kits
* SGMM-BIC
* Servo End
Type: JZSP-VFP9
Plug: 43020-10001 (made by Molex Japan)
Socket: 43031-0001 (made by Molex Japan)
* Motor End
Type: JZSP-VFP9-2
Plug: 43020-10001 (made by Molex Japan)
Socket: 43031-0001 (made by Molex Japan)
Input Reference Connector Kit
* Servo End

Type: JZSP-VFP9

e @ <j>@

ke i e

12.7

~ [o[HolHoTHTHo 1]

_ oll [ol foll [l o

g 2

=) A~

~ mERE= p

1] 1
19.18 (0.76) U U

33.3 (1.31)

8

s

o]

1.27 (0.05)

Plug and Shell: 54331-0201 (made by Molex Japan)
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4.6Specifications and Dimensional Drawings of Peripheral Devices

4.6.5 Cable with CN1 Connector at One End Only

The following cables do not have a connector atthe host controller end. The loose wires at the
host controller end are labelled with the terminal numbers.

Type L mm (feet)
JZSP-VFI01-01 +100 +0.33
1000 0 (3.3 0 )
JZSP-VFI01-03 +100 +0.33
3000 0 (10 0 )

Terminal number labels

Shrink tube Connector: 54331-0201

L Il
|
% ® i}

. |

22 b

Label

40 (1.57)
Shielded Cable:
Shielded cable AWG28 x 10 P, UL20276

4.6.6 Circuit Breaker

The customer should purchase a circuit breaker (MCCB) of appropriate capacity to protect
the power lines.

* Recommended Product

‘@ Ground fault detector for motor protection manufactured by

Mitsubishi Electric Co. Ltd.
Type: MN50-CF
Rated Current: 7.1 A

T
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4.6.7 Noise Filter

4.6.7 Noise Filter

Install the following noise filter to prevent external noise from the power lines.

Noise Filter Type
LF-205A

Servopack Capacity

10 W, 20 W, 30 W

* LF-205A (Single-phase 200 VAC Class, 5 A)

N ©S
n -
e
1 3
=] AT & IN Rating Plate
2 4
63 (2.48)
72_(2.83)
81 (3.19)
135
0.53)

4.6.8 Magnetic Contactor

The magnetic contactor is used to turn the servo power supply ON and OFF. Always attach a
surge suppressor to the magnetic contactor before using.

Use one 20-A magnetic contactor of the type shown below for a single = Series, regardless of
capacity. For multiple servo systems, select the magnetic contactor according to the total ca-

pacity.

Type: HI-11J (20 A)
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External Dimensions and Terminal Symbols for the Magnetic Contactor

Model Mounting Hole

External Dimensions [mm (in)] Dimensions [mm (in)] Terminal Symbols

HI_11J 44 (1.73). 76 (2.99)
10.1(0.40) 61 (2.40)
- 2 i i .
HI-14J o) |1 K:Ag-lgermlna' 34.5 (1.36) Auxiliary NO contact
a| \i o

>

5
]
15.5
(0.61)

E_ 5029, 34089 alaje— ——[a2b
Lﬁ%] ‘F' 1 R[T] s[3] (5] 15

|
U2] via] wiel 214

qp!

78.5 (3.09)
[l

41 (1.61)

T
i
745 (2.93) 13(0.51)
Bl

g

48 (1.89)
52 (2.05)

—

Auxiliary NC contact

aato— |—olazb
8. U AN fb»
05,1 S ] RL1] s[a] 1(s] (1]
<+ _
102 02 Toa Auxiliary contact terminal M3.5 \‘ | | [
0.41) (0.41) (0.41 . . 2xM4 mountin
041 ©41) 041> Main contact terminal M3.5 h;les uning ul2] via] W] 2[12
Approx. mass: 0.25 kg (0.551 Ib)
HI-15J . 455(179) ‘ 91.(3.58)
Coil terminal 65 (2.56)
HI-18J B2 2620 L s ﬁu 154 3
% PYORT 5.2 (0.20) 35 (1.38) §
8 b — o
g ' S ———:
sl &g . %L ! Auxiliary NO contact/
el A — ‘ Auxiliary NC contact
g T
5 N s
5 ,:*V.i!_ , 5 aAllo—{ }——o[a2b
5 8 el
[ 4 — v ' s3] 18] 1[27/3[13
B b ' | LU\ \
& 0 _JIEL [ 4 A |
9.6 | k Bl I . 4 4 14
‘ I e u 2] v[4] wie] 2[224[14]
(0.38) Auxiliary contact 9(0.35)
52 terminal M3.5 54 (213) \
(0.32) 76 (2.99) !
113 11.3 1081\ ) 2xM4 mounting
(0.44) (0.44) (0.43) Main contact terminal M4 holes
Approx. mass: 0.38 kg (0.838 Ib)
HI_20J 45.5 (1.79 91 (3.58)
s 1530060 /J/Coil terminal S T _
(0.32) T M3.5 2.5 (0,18), 5.2 (0.20) 35 (1.38) &
L) {b =)
— L] n
3 = - =
o, \ Auxiliary NO contact/
ST R | Aucxiliary NC contact
= ] 18 a|®
2 _‘:g I 3 i alafo—{ —o[adp
5 | o le
=
= — A 141
iz |
g A | Lo \
os TN L | = V4 We 2(az)4lzd
(0:38) Auxiliary contact 9(039) e
82 terminal M3.5 54 (213) \
(0.32) 76 (2.99)
113 11.3 108 \ 2xl\)|4 mounting
(0.44) (0.44) (0-43) Main contact terminal M4 holes

Approx. mass: 0.38 kg (0.838 Ib)
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4.6.9 Surge Suppressor

4.6.9 Surge Suppressor

Attach a surge suppressor to the magnetic contactor to prevent power supply noise and pro-
tect contacts.

* Recommended Product
Spark Killer manufactured by Okaya Electric Industries Co., Ltd.
Type: CR50500BL (250 VAC)
Static Electricity Capacity: 0.5 uF + 20%
Resistance: 50 Q (1/2 W) +30%

4.6.10 Variable Resistor for Speed Setting

This variable resistor is used to give speed references by applying the speed reference volt-
age from the external power supply across CN1-12 and CN1-13.

1.8k  (1/2 W) min. .

3 Servopack
3 ‘
Type 2
- 25HP-10B, | |¢o——>
Panel 12y 2kQ ‘
. /11541(0.45+004) "1 000
25 HP Helicolumn t Panel Drilling Diagram e
N \ ,,,,,,,,,,,,,,,
¢ 25 1 e :| 8121 ¢ 7.5(¢ 0.30) HOLE
(©0.98%0.04) | x 102 025
E :l 0.04)
o

MD10-30B4 dial, manufactured by Sakae
Tsushin Kogyo K.K.

(4 0.10) Type 25HP-10B
HOLE \10 Multi-wrap variable resistor with
(039

] 2 13 11! :
l 145+ 1 (§57+0.04)
375+1 2411

(T 2008 2z 0o 200y MD Multidial
(0.18)
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4.6.11 Encoder Signal Converter Unit

The Encoder Signal Converter Unit is used to convert the encoder signal output from the line
driver to an open collector output or voltage pulse output.

Sy

0 f]

Terminal Numbers

+V08ﬁ
Input Phase A
Input Phase/A °7

Bps
Input Phase B °—j>5_o Output Phase B
>

6o Output Phase A

Input Phase/B .
Input Phase Z o
Input Phase/Z °

ovol 1

4o Output Phase Z

Dimensional Drawings

11 -M3.5x7

Seams screws
78 (0.31)

Gy

81max(3.19)

(0,16)
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4.6.11 Encoder Signal Converter Unit

Specifications

Type Receiver Unit
Specifications LRX-01/A1 | LRX-01/A2 LRX-01/A3 LRX-01/A4
Power Supply 12VDC +10%, 100 mA 5VDC + 5%, 100 mA
Input Signals Balanced line driver input (RS-422)
Output Signals Voltage pulse Open collector Voltage pulse Open collector
output output output output
Input Signal Voltage differential = 0.3 V, internal termination resistance 100 Q
Level
Output Signal H: 10 V min. L: 0.5V max. H: 3V min. L: 0.5V max.
Level (1 mA) (30 mA) (1 mA) (30 mA)
L: 0.5 V max. Withstand L: 0.5V max. Withstand
(30 mA) voltage: 50 V (80 mA) voltage: 50 V
Operating 0 to +60°C
Ambient
Temperature
Range
IC Used AM26LS32C Receiver IC, or equivalent
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4.6.12 Cables for Connecting PC and Servopack

Special cables are used to connect a PC to a Servopack. With these cables, parameters can
be monitored and set with a PC.

Communications software that controls the Servodrive from a PC is available from Yaskawa.
Contact your Yaskawa representative for more details, and operate the software as de-
scribed in the manual supplied.

Bl D-sub, 25-pin Connector Cable

Connecting a Personal Computer to a Servopack

Rear of the personal computer
Servopack

RS.232C
Cognr)

%=

H .  Cable % —

Cable model: JZSP-CFS01

Cable Configuration

D-Sub Connector

17JE-23250-02 (D8A)
Daiichi Denshi Kogyo Modular Connector
Co., Ltd. 5-569552-3 (Made by AMP Japan)

Shielded cable:

_—k,w AWG24 x 3P, UL2835
° \

] =

f 2000 (78.74)

£50 (1.97)
>
L 2-M2.6

SCrews

A
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4.6.12 Cables for Connecting PC and Servopack

Communications Specifications

The communications specifications are as follows:

* Baud Rate: 9600 bps

* Number of Bits: Start: 1 bit
Data: 7 bits
Stop: 1 bit

Parity: 1 bit (even)

* Synchronization Method: Start-Stop

* XON/XOFF Control: None

* Shift Control: None

* Communications Method: Semi-duplex

Connection Circuits

e With an RS-232C Port

Maximum cable length is 2 m (6.56 ft). In this case, the connection circuit is as follows:

Servopack end (CN5) RS-232C port (personal computer end)
[TXD 20 i O3 /RXD
/RXD 40 — O2 xp
ov 8" 1 O7 ov
Lo [:8 4 RTS
. P 5 cTs
g Case O Shield Lo 01 ra
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Bl Other Cables for Connecting Personal Computers

Yaskawa also provides cables for connecting NEC PC98 Series and IBM PC compatible to a
Servopack.

D-sub, 9-pin Connector Cable for IBM PC Compatible

The JZSP-CFS02 cable must be purchased at customer side.

* Cable Configuration

)

* Connecting Circuit

Personal computer end Servopack end
(D-sub, 9-pin) (Modular connector)

Clamp with hood ¢ o Clamp with hood

*

[
RXD 2 O : : 0 2 TXD
T™XD 3o - O 4 RXD
RTS 7 Lo
CTS 88——“] b
S-GND 50 i\ li O 85-GND

{
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4.6.12 Cables for Connecting PC and Servopack

14-pin Half-pitch Connector Cable for NEC PC-98 Series PC

The JZSP-CFS02 cable must be purchased at customer side.
* Cable Configuration

Half-pitch connector

Plug: 10114-3000VE

Shell: 10314-52A0-008

Sumitomo 3M Co., Ltd.

2000 (78.74)%50 (1.97)

' Shielded cable: | 5(0.20)

AWG24 x 3P, UL2835 —»—<
‘G - * Modular Connector
[ :Sm[ 5-569552-3 (Made by AMP Japan)

f Cable model: JZSP-CFS03

q
P

* Connecting Circuit

Personal computer end Servopack end
(14-pin half pitch) (Modular connector)
Clamp with hood © — o Clamp with hood
FG 12 o—/ !
RXD 10 s o 2TXD
TXD 90 - o 4RXD
RTS 10 b
CTs 4 b
S:GND 140 O 8 S:-GND
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INSPECTION AND MAINTENANCE

This chapter describes the basic inspections and maintenance to be carried
out by the customer. In addition, troubleshooting procedures are provided for
problems which cause an alarm display and for problems which result in no

alarm display.

5.1 Servo Drive Inspection and Maintenance ...... 5-2

S5.1.1 Servomotors . ...t 5-2
5.1.2 Servopack ... 5-3
5.2 Error Diagnosis and Troubleshooting ......... 5-4
5.2.1 Troubleshooting Problems with Alarm Display ............ 5-4
5.2.2 Troubleshooting Problems With No Alarm Display . ........ 5-13
5.2.3 Servopack Connection Diagrams ....................... 5-15
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5.1.1Servomotors

5.1 Servo Drive Inspection and Maintenance

This section describes the basic inspections and maintenance for Servomotors and
Servopacks.

5.1.1 Servomotors

For inspection and maintenance of Servomotors, follow the simple, daily inspection proce-
dures in the table below.
The Servomotors are brushless. Simple, daily inspection is sufficient. The inspection and
maintenance frequencies in the table are only guidelines. Increase or decrease the frequen-
cy to suit the operating conditions and environment.

it exceeds 10 MQ. (See note
below)

Item Frequency Procedure Comments
Vibration and Daily Touch and listen. Levels higher than normal?
noise
Appearance According to Clean with cloth or

degree of compressed air.

contamination
Insulation At least once a | Disconnect Servopack and Contact your Yaskawa
resistance year test insulation resistance at representative if the
measurement 500 V. Resistance is normal if | insulation resistance is

below 10 MQ.

Replace oil seal

At least once
every 5,000
hours

Remove Servomotor from
machine and replace oil seal.

Applies only to motors with
oil seal.

Overhaul

At least once
every 20,000
hours or 5 years

Contact your Yaskawa
representative.

The customer should not
disassemble and clean the
Servomotor.

Note Measure across the Servomotor FG andthe U-phase, V-phase, or W-phase pow-
er lead.

During inspection and maintenance, do not disassemble the Servomotor.
If disassembly of the Servomotor is required, contact your Yaskawa representative.
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5.1.2 Servopack

For inspection and maintenance of the Servopack, follow the inspection procedures in the
following table at least once every year. Daily inspection of the Servopack is not required.

——
4

SGDF-
A1CS

DC24v

c
N
5

[ ]

— SERVOPACK
oNg i
—| roy|
ALM
& |

CN2IPG CN1/I0

ih
ik

e

Item Frequency Procedure Maintenance
Clean unit interior and | At least Check for dust, dirt, and oil on Clean with
circuit boards once a year | the surfaces. compressed air or

cloth.
Loose screws At least Check for loose terminal block Tighten any loose
once a year | and connector screws. SCrews.

Defective parts in unit | At least Check for discoloration, damage | Contact your Yaskawa
or on circuit boards. once a year | or discontinuities due to heating. | representative.

Part Replacement Schedule

The following parts are subject to mechanical wear or deterioration over time. To avoid failure,
replace these parts at the frequency indicated.

Part Standard Replacement Method
Replacement Period
Smoothing Capacitor 7 to 8 years Test. Replace with new part if necessary.
Relays Test. Replace if necessary.
Fuse 10 years Replace with new part.
Aluminium electrolytic 5 years Replace with new part if necessary.
capacitor

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 Troubleshooting Problems with Alarm Display

5.2 Error Diagnosis and 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 Problems with Alarm Display

Refer to the following tables to identify causes of Servo Drive problems that cause an alarm
display at the Digital Operator (A.[J] or CPF[J[J) and take the remedy described.
The display, A.99, does not indicate an alarm.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.

1. A.02

Display and Outputs

Digital Operator Display

Alarm Name

Alarm Output

A.02

Parameters breakdown

Output transistor is OFF
(alarm state)

Status when Alarm Occurred

The letters A and B in the following diagram correspond to the letters in the table. The letters
in bold type indicate the main causes of the display.

At power ON A B
Cause Remedy
A Power turned OFF during parameter write. | Replace Servopack.
Alarm occurred next power ON.
B Circuit board (1PWB) defective Replace Servopack.
2. A.04

Display and Outputs

Digital Operator Display

Alarm Name

Alarm Output

A.04

Parameter setting error

Output transistor is OFF
(alarm state)
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Status when Alarm Occurred

At power ON A B
Cause Remedy
A An out-of-range parameter was previously | Reset all parameters in range. Otherwise,
set or loaded. re-load correct parameters.

B Circuit board (1PWB) defective Replace Servopack.
3. A.10

Display and Outputs

Digital Operator Display Alarm Name Alarm Output
A.10 Overcurrent Output transistor is OFF
(alarm state)

Status when Alarm Occurred

During Servomotor When servo ON (/S-ON)
operation A.B.cop signal turned ON c.D
At power ON

P —C

Cause Remedy

Wiring grounded between Servopack and
Servomotor.

Check and correct wiring.

Servomotor phase-U, -V, or -W grounded.

Replace Servomotor.

¢ Circuit board (1PWB) defective
* Power transistor defective

Replace Servopack.

Current feedback circuit, power transistor,

Replace Servopack.

or circuit board defective.

4. A.31

Display and Outputs

Digital Operator Display

Alarm Name

Alarm Output

A.31

Position error pulse overflow
(position control only)

Output transistor is OFF
(alarm state)

— 5.5 —
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5.2.1 Troubleshooting Problems with Alarm Display

Status when Alarm Occurred

During Servomotor At power ON
operation F

Overflow during
— high-speed opera- —— A
tion

No feedback pulse
— returned after refer- —— B, F
ence pulse input

Normal operation but
L overflow when large |—— CDE
reference input Y

Cause Remedy
A Servomotor wiring incorrect. Check and correct wiring. (Check phase-A,
B Encoder wiring incorrect (disconnection, -B, -C pulses correct at CN2.)
short circuit, power supply, etc.)

C Servopack adjustment incorrect Increase speed loop gain (Cn-04) and/or
position loop gain (Cn-1A).

D Servomotor overloaded Reduce load torque and load moment of
inertia. Otherwise, replace with larger
capacity Servomotor.

E Position reference pulse frequency too ¢ Decrease reference pulse frequency.

high ¢ Use smoothing function.
* Change electronic gear ratio.

F Circuit board (1PWB) defective. Replace Servopack.

5. A.51

Display and Outputs

Digital Operator Display Alarm Name Alarm Output
A.51 Overspeed Output transistor is OFF
(alarm state)

Status when Alarm Occurred

When servo ON (S-ON)
signal turned ON

L During high-speed

Servomotor rotation —— A, B, C, D
after reference in-
put

A B C D At power ON D

Alarm detected at
110% max. speed

— 56—



5.2 Error Diagnosis and Troubleshooting

Cause Remedy

A * Servomotor wiring incorrect. Check and correct wiring. (Check phase-A,
-B, -C pulses correct at CN2.)

* Encoder wiring incorrect (disconnection,
short circuit, power supply, etc.)

B Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
C Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
D Circuit board (1PWB) defective Replace Servopack.
6. A.70

Display and Outputs

Digital Operator Display Alarm Name Alarm Output
A.70 Overload Output transistor is OFF
(alarm state)

Status when Alarm Occurred

When servo ON (S-ON) At power ON
signal turned ON A B D E
When speed reference
is input
No 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 load moment of
inertia. Otherwise, replace with larger
capacity Servomotor.
D Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
E Circuit board (1PWB) defective Replace Servopack.
7. A.80
Display and Outputs
Digital Operator Display Alarm Name Alarm Output
A.80 Encoder error Output transistor is OFF
(alarm state)
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5.2.1 Troubleshooting Problems with Alarm Display

Status when Alarm Occurred

At power ON During Servomotor
B.D operation A BC
Cause Remedy

A Servopack miscounted pulses or Separate encoder wiring from main wiring

malfunctioned due to noise. circuits turn ON Servopack power again.
B Incorrect encoder wiring or poor Check the encoder wiring and connectors

connection. at encoder.
C Encoder malfunctioned. Replace Servopack.
D Circuit board (1PWB) defective. Replace Servopack.

8. A.b1

Display and Outputs

Digital Operator Display Alarm Name Alarm Output

A.b1 Reference input read error (for | Output transistor is OFF
speed/torque control only) (alarm state)

Status when Alarm Occurred

During Servomotor At power ON
operation AB P Cc
Cause Remedy

A Part malfunctioned in reference read-in Reset alarm and restart operation.
unit (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.

9. A.C1

Display and Outputs

Digital Operator Display Alarm Name Alarm Output

A.C1 Servo overrun Output transistor is OFF

(alarm state)
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Status when Alarm Occurred

At power ON When servo ON (/S-ON)
signal turned ON A B.cDE
L Parameter .
Cn-01 bit 0 = 0 —E On speed reference input | A, B, C.D.E
1 to 3 seconds after
power ON
L Parameter
Cn-01 bit 0 =1 — A B,c,D,E
Cause Remedy
A Servomotor wiring incorrect or Check wiring and connectors at
disconnected. Servomotor.
B Encoder wiring incorrect or disconnected. | Check wiring and connectors at encoder.
C Incremental encoder power not supplied Use the Servopack power supply for the
from Servopack. encoder.
D Encoder defective. Replace Servomotor.
E Circuit board (1PWB) defective. Replace Servopack.
10.A.C2
Display and Outputs
Digital Operator Display Alarm Name Alarm Output
A.C2 Encoder phase detection error | Output transistor is OFF
(alarm state)

Status when Alarm Occurred

At power ON I During Servomotor
D operation A B, C’ D
1 to 3 seconds after
power ON A BCp
Cause Remedy
A Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.
B Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection.

C Encoder defective. Replace Servomotor.
D Circuit board (1PWB) defective. Replace Servopack.
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5.2.1 Troubleshooting Problems with Alarm Display

11.A.C3
Display and Outputs
Digital Operator Display Alarm Name Alarm Output
A.C3 Encoder phase-A, -B Output transistor is OFF
discontinuity (alarm state)

Status when Alarm Occurred

At power ON When servo ON (/S-ON)
signal turned ON A B.cCD
L Parameter :
Cn01bito=0 D SoTng Servomolor - |—A,B,C, D
1 to 3 seconds after
power ON
L Parameter
Cn-01 bit 0 = 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.
12.A.C4

Display and Outputs

Digital Operator Display

Alarm Name

Alarm Output

A.C4 Encoder phase-C discontinuity

Output transistor is OFF
(alarm state)

Status when Alarm Occurred

At power ON

L Parameter
—C

Cn-01bit0=0

1 to 3 seconds after pow-
er ON

L Parameter

When servo ON (/S-ON)
signal turned ON

— A,B,C,D

During Servomotor
operation

——A,B,C,D

Cn-01 bit 0 = 1 — A,B,C,D
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5.2 Error Diagnosis and Troubleshooting

Cause Remedy
A Encoder wiring incorrect or poor Check wiring and connectors at encoder.
connection.
B Noise in encoder wiring. Separate encoder wiring from main wiring
circuits.

C Encoder defective. Replace Servomotor.

D Circuit board (1PWB) defective. Replace Servopack.
13.CPF00

Display and Outputs

Digital Operator Display Alarm Name Alarm Output
CPF00 Digital Operator transmission Not specified.
error 1

Note This alarm is not stored in alarm traceback function memory.

Status when Alarm Occurred

At power ON. Digital Digital Operator con-
Operator connected be- —— A B, C,D nected to Servopack after —— A B.C. D
fore Servopack power power turned ON. T
turned ON.
Cause Remedy
A Cable defective or poor contact between ¢ Check connector connections.

Digital Operator and Servopack. « Replace cable.

B Malfunction due to external noise. Separate Digital Operator and cable from
noise source.
C Digital Operator defective. Replace Digital Operator.
D Servopack defective. Replace Servopack.
14.CPFO01

Display and Outputs

Digital Operator Display Alarm Name Alarm Output

CPFO1 Digital Operator transmission Not specified.
error 2

Note This alarm is not stored in alarm traceback function memory.

Status when Alarm Occurred

During operation

— ABCD
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INSPECTION AND MAINTENANCE

5.2.1 Troubleshooting Problems with Alarm Display

Cause

Remedy

A Cable defective or poor contact between
Digital Operator and Servopack.

* Check connector connections.
* Replace cable.

B Malfunction due to external noise. Separate Digital Operator and cable from
noise source.
C Digital Operator defective. Replace Digital Operator.
D Servopack defective. Replace Servopack.
15.A.99

Display and Outputs

Digital Operator Display

Alarm Name

Alarm Output

A.99

Output transistor is ON.

Status when Alarm Occurred

A.99 is not an alarm. The display A.99 indicates normal operation.
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5.2 Error Diagnosis and Troubleshooting

5.2.2 Troubleshooting Problems With No Alarm Display

Referto the following table to identify the cause of a problem that causes no alarm display and
take the remedy described.

Turn OFF the servo system power supply before commencing the procedures indicated with
shading.

Contact your Yaskawa representative if the problem cannot be solved by the described pro-
cedures.

Symptom

Cause

Inspection

Remedy

Servomotor does not start

Power not connected

Check voltage across
24 VDC and GND.

Correct the power circuit.

Loose connection

Check terminals of
connectors (CN1, CN2).

Tighten any loose parts.

Connector (CN1) external
wiring incorrect

Check connector (CN1)
external wiring

Refer to connection diagram
and correct wiring.

Servomotor or encoder
wiring disconnected.

Reconnect wiring

Overloaded

Run under no load.

Reduce load or replace with
larger capacity Servomotor.

Speed/position references
not input

Check input pins.

Correctly input
speed/position references.

/S-ON is turned OFF

Cn-01 bit 0 is 0.

Turn /S-ON input ON.

/P-CON input function
setting incorrect

Check parameters Cn-01
bits A, B.

Refer to 2.2.1 Speed
References and set
parameters to match
application.

Reference pulse mode
selection incorrect.

Refer to 2.2.2 Position
References.

Select correct parameters
Cn-02 bits 3, 4, 5.

/CLR input is turned ON

Check status of error
counter clear input.

Turn /CLR input OFF.

Servomotor moves
instantaneously, then stops

Servomotor or encoder
wiring incorrect.

Refer to 2.8 Special Wiring
and correct wiring.

Suddenly stops during
operation and will not restart

Alarm reset signal
(/ALMRST) is turned ON

because an alarm occurred.

Remove cause of alarm.
Turn alarm reset signal
(/ALMRST) from ON to OFF.

Servomotor speed unstable

Wiring connection to
Servomotor defective

Check connection of power
lead (phases U, V, and W)
and encoder connectors.

Tighten any loose terminals
or connectors.

Servomotor vibrates at
approximately 200 to
400 Hz.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.

Speed/position reference
input lead too long.

Minimize length of
speed/position reference
input lead, with impedance
not exceeding several
hundred ohms

Speed/position reference
input lead is bundled with
power cables.

Separate reference input
lead at least 30 cm from
power cables.

High rotation speed
overshoot on starting and
stopping.

Speed loop gain value too
high.

Reduce speed loop gain
(Cn-04) preset value.
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INSPECTION AND MAINTENANCE

5.2.2 Troubleshooting Problems With No Alarm Display

Symptom

Cause

Inspection

Remedy

Servomotor overheated

Ambient temperature too
high

Measure Servomotor
ambient temperature.

Reduce ambient
temperature to 40°C max.

Servomotor surface dirty

Visual check

Clean dust and oil from
motor surface.

Overloaded

Run under no load.

Reduce load or replace with
larger capacity Servomotor.

Abnormal noise

Mechanical mounting
incorrect

Servomotor mounting
screws loose?

Tighten mounting screws.

Coupling not centered?

Center coupling.

Coupling unbalanced?

Balance coupling.

Bearing defective

Check noise and vibration
near bearing.

Consult your Yaskawa
representative if defective.

Machine causing vibrations

Foreign object intrusion,
damage or deformation of
sliding parts of machine.

Consult with machine
manufacturer.

Speed reference 0 V but
Servomotor rotates.

Speed reference voltage
offset applied

Refer to 3.2.4 Reference
Offset Automatic Adjustment
Mode and 3.2.5 Reference
Offset Manual Adjustment
Mode and adjust reference
offset.
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5.2 Error Diagnosis and Troubleshooting

5.2.3 Servopack Connection Diagrams

This section provides Servopack internal connection diagram and instrument connection ex-
amples.
Refer to these diagrams during inspection and maintenance.

Internal Connection Diagram (for Speed/Torque Control)

VRN

Speed/Torque

ONB |
MOSFET

1

| CN4

24 VDC+10%

U
Servomotor
# Current %@}\

Detector

|
| i

i
i
|
\

\
i

GND 9 ® ® §®
|
7

T
\
|
|
|
|
|
|
|
|
|
|
|

‘ Gate Drive Circuit ‘

FG

Encoder

D

Digital Current PG Signal
Amplifier Dividv‘ar \

A‘ CN1

— For PG Signals

- I cne

CPU < p For l/O Signals

+5V
Si
upply =
PG5V, |
+ CN5
N For Digital
Ll
Operator

- - _
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INSPECTION AND MAINTENANCE

5.2.3 Servopack Connection Diagrams

TUL

Internal Connection Diagram (for Position Control)

Positions
{871 ‘
L‘ MOSFET | ona
24 VDCx10% ? l ® U I
| L /N Servomotor
! 4{ } Current v < > \
Detector
—P AN
| o
T 3 o)
GND | ¢ . . §®
i Gate Drive Circuit ‘ i
o |7 |
. — , ON2 Encoder
i / v N PG Signal
) Current Detection Processing | )
! — * Reference
{ Counter PG Signal Divider |
i A ,‘ CNi1
i N P For PG Pulses
i +5V ‘ CPU ‘47‘ Photocoupler ki < For References
Pul
| Power -5V 1/0 For /O Signals
| Supply -
| PGSV, |
| L CN5
i P For Digital
' - Operator
‘ L
S .
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5.2 Error Diagnosis and Troubleshooting

Instrument Connection Examples (for Speed/Torque Control)

Servopack
Speed/Torque SGDF.LIICS
N
VD c U Servomotor
Input Power Supply —»>——— "> GND BEDCA A
24 VDC £10% —>— =N 5 v
> <
[ S
- B Wy
CN1 @ )
V-REF/T-REF
Speed/Torque Reference Input —»b% 4
Rated Speed: +2 V to +10 V Mﬁ
Rated Torque: £1 Vto £10V
B > @

/S-ON +24V +24VIN
/P-COM IN1 f_ﬁ:'w %‘ /S-ON
) /P-COM

/ALMRST oV 1R , _
/CL y ry &E /ALMRST Correctly terminate
(setinparameters) L~ N2 2 2F /CL end of shield cable.

+24V ———=
SRy OFF 3 ,’:,Qj SG- COM k. itx@ < Servo Alarm

for Servo Alarm

oV
ALM, /TGON, /BK, ouT2 ALM, /TGON,
IN-CMP, /CLT 'i@ 5 e {/BK, IV-CMP,
(set in parameters) /CLT

PG Output Phase

Line Driver B <— Line Driver

Note 1: The capacity of each output circuit is below 30 VDC and 50 mA.
2: Signal input line }P represents twisted-pair cable.
3: 1/0O power supply (+24 V) must be prepared by customers.
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INSPECTION AND MAINTENANCE

5.2.3 Servopack Connection Diagrams

Instrument Connection Examples (for Position Control)

TUL

— Servopack
Positions (SGDF-LICICP)
VDC U Servomotor
Input Power Supply B — -
24 VDC £10% -2 éND DN
J 2 N
o DI
— 3 \W
o
PULS! 14 . |
Reference Pulses /PUL§\<15 } ZMZ 3K‘ 4%
(450 kpps Max.) SIGN (16 777777777 J

Error Counter Clear /il(f: E” ‘%?}EJ CN2
Signal (Active, High) 18 L ———
CLR (19 F¥ 3

Correctly terminate
/S-ON +24V +24VIN 9 P end of shielded cable.
/P-COM 3 IN1 1 1 3 > /S-ON
I L e
/cL - N2 |2 ER 3 ) 0

(set in parameters) =—_TM¥

2Ry
3Ry
5Ry OFF for Servo +24VM 7 ——
Alarm 5 b SG-COM.( 3 % w,j ¢ S@ < Servo Alarm
ov ==
4Ry
ALM, /TGON, /BK, . Out2. 8 N ALM, /TGON,
/COIN, /CLT 1 F1J£¢] < /BK,/CONN,
(set in parameters) ——— /CLT
S, PAO 1
Phase €+ 7
A ! [ i
S
|
! | PBO 12
Phase ¢ —
PG Output =B ! | i <— Open Collector
Open Collector ; ! !
! |
< ! ' PCO 10 ‘
Phase{ | ! ;1
C <« ' | 13
— < T 7

Note 1: The capacity of each output circuit is below 30 VDC and 50 mA.
2: Signal input line }P represents twisted-pair cable.
3: 1/O power supply (+24 V) must be prepared by customers.
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EMC DIRECTIVE MEASURES

This chapter describes the EMC Directives, which is one of the European
safety standards applicable to Servopacks. In 6.2 Measures to Satisfy EMC
Directives, concrete measures are provided for the Servopack to conform to
EN standards.

6.1 Servo Drive Inspection and Maintenance ...... 6-2

6.1.1 What are EN Standards? ............ ... .. .. .. .. ... 6-2
6.1.2 Whatis the CE Marking? ........... ... .. ... ... ... 6-2
6.1.3 EMCDIIectiVe . ......vuniiniee e 6-2
6.1.4 TUV Certification Body Authorizedby EU ............... 6-3

6.2 Measures to Satisfy the EMC Directive ........ 6-4

6.2.1 Applicable Servomotors .......... .. il 6-4
6.2.2 Applicable Noise Filter . .......... .. ... ..o iiin.. 6-4
6.2.3 Applicable Power Supply ........... .. ... . oL 6-4
6.2.4 MotorCables........... ... .. i 6-4
6.2.5 EncoderCables .......... ... ... i 6-5
6.2.6 ControlI/O ....... ... ... .. 6-7
6.2.7 Digital Operator and Monitoring by Personal Computer . .. .. 6-7
6.2.8 CableCore ..........oiuuiiiiiiiiiiii i 6-7
6.2.9 Wiring Examples ......... .. .. . i it 6-8



EMC DIRECTIVE MEASURES

6.1.3 EMC Directive

6.1 Servo Drive Inspection and Maintenance

l This section provides details on the EN Standards, CE marking, and EMC Directive.

6.1.1 What are EN Standards?

1) A board of directors consisting of EC cabinet members provided the EC Directives in
1985 when the European Union was called the EC. The purpose ofthe EC Directives was
tomanage products from all areas of Europe under one set of standards over the applica-
ble standards of member countries.

2) The concrete standards for satisfying the EC Directives are the EN Standards (European
standards). Currently, there are 12 different types of directives, such as the Machine Di-
rective, the Low-voltage Directive, and the EMC Directive, that are specified as 12 stan-
dards.

6.1.2 What is the CE Marking?

1) The CE marking is a mark to indicate that a product is a safe product conforming to the
protection level specified by the EC Directives. Attaching this mark to a machine indi-
cates thatthe machine conformsto EN Standards based onthe EC Directives. In Europe,
every industrial machine must have a CE marking for the Machine Directive since Janu-
ary 1, 1995.

2) “CE” is an abbreviation of Communauté Européenne in French, which means European
Communities (EC). Due to the increase of member countries, the name has been
changed to EU (European Union), but EC is still used for the name of the directives.

6.1.3 EMC Directive

1) The EMC Directive is one of the EC Directives relating to safety requirements for industri-
al products. The EMC Directive is concerned with electromagnetic interference (magnet-
ic noise) mainly from electronic devices. The two countermeasures specified are wheth-
er a product controls generating electromagnetic interference down to a level where it
does not affect other devices (generating side) and whether any measures are provided
to prevent an electronic device receiving electromagnetic interference from malfunctions
(receiving side). If a product is considered to provide proper countermeasures for elec-
tromagnetic interference at both the generating side and the receiving side, the productis
said to coexist with the electromagnetic environment, which means that the product sat-
isfies EMC requirements.

2) EMC s an abbreviation of Electromagnetic Compatibility, indicating the electromagnetic
compatibility of a product.
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6.1Servo Drive Inspection and Maintenance

The following diagram illustrates the explanation provided in 1).

EMI Countermeasures EMS Countermeasures

Coexistence

EMC Countermeasures

EMI: Electromagnetic Interference (generating side)
EMS: Electromagnetic Susceptibility (receiving side)

Machines are to be tested for EMC conformance according to their operating status.

6.1.4 TUV Certification Body Authorized by EU

1) TUV is one of the certification bodies authorized by the European Union (EU) specifying
organization, which is the abbreviation of the “Technical Inspection Association” in Ger-
man. TUV has offices (TUV Product Services, etc.) in Japan, through which Yaskawa
obtains approvals. The Servopack has been approved by this TUV.
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EMC DIRECTIVE MEASURES

6.2.4Motor Cables

6.2 Measures to Satisfy the EMC Directive

This section describes the measures required for Servopacks to conform to EMC Directive
(EN55011, EN50082-2).

6.2.1 Applicable Servomotors

Use a Yaskawa Servomotor conforming to EN standards.

* Servomotor Models: SGMM-A1S8312 (10 W)
SGMM-A2S312 (20 W)

Refer to 4.4.2 Servomotor Dimensional Drawings: European Safety Standards for de-
tails on the above Servomotors.

The difference with standard Servomotors is in the encoder connector only.

6.2.2 Applicable Noise Filter

Model MYB-1206-33

Manufacturer NEMIC-LAMBDA K.K

Make sure to ground the noise filter properly.

6.2.3 Applicable Power Supply

Use a power supply conforming to EN standards.
Make sure to ground the power supply properly.

Recommended power supply is as follows:

Model PLEY24HSZ-PU

Manufacturer ETA ELECTRIC IND. Co., Ltd

6.2.4 Motor Cables

The maximum cable length is 5 m (16.7 feet).
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6.2Measures to Satisfy the EMC Directive

6.2.5 Encoder Cables

The maximum cable length is 5 m (16.7 feet). Select cables and connectors according to the
following chart.

Select encoder cable

Connector Servopack Cabic

atboth / endwith /
ends connector only

Servopack end Cable only

with connector

Connector at
both ends

Select one of the following Select one of the following Select one of the following
according to cable length. according to cable length. according to cable length.
1m—| JZSP-VFP00-01 1m —s| JZSP-VFP01-01 1m —| JZSP-CFP09-01
3m—s| JZSP-VFP00-03 3m —| JZSP-VFP01-03 3m —s| JZSP-CFP09-03
5m JZSP-VFP00-05 5m JZSP-VFP01-05 5m JZSP-CFP09-05

\

Select connector Kit.

A

Select connector kit.

Motor connector:
Servopack connector:

JZSP-VFP9-2 JZSP-VFP9

Motor connector:

JZSP-VFP9-2

Y

End encoder cable selection
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EMC DIRECTIVE MEASURES

6.2.5 Encoder Cablescont.

Encoder Cables: Connector at Both Ends

Model L mm (feet)
JZSP-VFP00-01 1000 5100 (3.3 50'33 )
JZSP-VFP00-03 3000 8100 (10 60.33 )
JZSP-VFP00-05 5000 8100 (16.7 60.33 )

Connector Kit Connector Kit
54280-0800 54331-0201

] -
L — 7 [ -
Label

Shielded cable

KQVV-SW
B9400064 AWG 22x3C, AWG26x4P

Encoder Connector Kit
¢ Motor Connector: JZSP-VFP9-2

21.5 43.7
(1.72)

=) | 1]

2 (0.07)

12
(0.47)

Socket Connector Kit: 54280-0800 (Product of Molex Japan)
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6.2Measures to Satisfy the EMC Directive

Cable Connections

To be prepared by the user

Socket Connector: 54280-0800
(Molex Japan)

il = b

To be prepared by the user

Shell + plug: 54331-0201
(Molex Japan)

5

CN3

[ = -

0.12mm?
Bl 7 N
10O ue = ® } 016
White/blue | 1
— O ite/blue o171
Yellow 1 {
30 - 018
. p® :
1O Whne/yellow: ! o1y
50 Green i 1 o1t
Whit I P@ I
ite/green | 1
6O rog 0 1 015
1 i
8 O 2 — =0 ¢
10 Black , ! ! 1 f
1 i //O
o [Hos
b o2
0.3mm? i
! ! ——O6
I
| I
H H O3
Connec- ! ! Connec-
torcase | Shield ! ! tor case
O O

6.2.6 Control 1/O

Use cables with CN1 connectors for control I/O. When using connector kits, use shielded
cable for the CN1 cable and make sure to ground between the cable shield and connector

case. Connect the shield at the host controller properly.

g e
R
U4 b I|€ &

6.2.7 Digital Operator and Monitoring by Personal Computer

Use the Digital Operator or personal computer (for monitoring) for trial operation only. Discon-
nect them during normal operation.

6.2.8 Cable Core

Model ESD-SR-25

Manufacturer

Tokin Corp.

The cable line and line position where the core is attached is as follows:
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EMC DIRECTIVE MEASURES

6.2.9 Wiring Examples
Cable Line Encoder Line Motor Line
Line Position Servopack end Servopack end
Motor end

6.2.9 Wiring Examples

The following diagram shows the wiring conditions conforming to EMC Directive. The noise
filter and the core are shown in the diagram.

Earth Plate/Shield Box

...................................................................................

. SERVOPACK .
Power Supply : : Servomotor
200 VAC . SGDF-,- -~ = :
Noise Power Supply Do : SGMM-_ _____
Single-phase . — ] - AC/DC 24 VDC : cenea
: g— Filter Output: 24 VDC @ GND o a
’ u,v,w <] £
£ e~ S M s Motor
° °1i @
s — =
l FG CN2 | | o | (Eu ﬂg Encoder
e : CN1 © [ ®|°
FG :
I < q >
Clamp ¢ 5m(196.8in)
- X O
2m (78.7 in) Controller
Clamps: Fix and ground the cable shield using a piece of conductive metal.
Symbol Name Specification
@ Controller cable Shield cable (0.5 m)
® Motor cable Shield cable (5 m)
® Encoder cable Shield cable (5 m)
@ AC Line cable Shield cable (2 m)
® DC Line cable Shield cable (0.5 m)
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Appendix

Servo Adjustment

This appendix provides the basic rules for 2-Series AC Servopack gain adjustment, describes
various adjustment techniques, and gives some preset values as guidelines.

A.1 X-Series AC Servopack Gain Adjustment ...... A-2
A.1.1 Z-Series AC Servopacks and Gain Adjustment Methods . . . .. A-2
A.1.2 Basic Rules for Gain Adjustment ....................... A-3

A.2 Adjusting a Speed-control Servopack .......... A4
A.2.1 Adjusting Using Autotuning . ............ccoouvenen.... A-4
A.2.2 Manual Adjustment . . ......c.ueniiniin i A-5

A.3 Adjusting a Position-control Servopack ........ A-8
A3.1 Adjusting Using Autotuning ........................... A-8
A.3.2 Manual Adjustment . ..........c. i A-9

A.4 Gain Setting References ..................... A-13
A.4.1 Guidelines for Gain Settings According to Load Inertia Ratio A-13



SERVO ADJUSTMENT

A.1.1 2-Series AC Servopacks and Gain Adjustment Methods

A.1 >-Series AC Servopack Gain Adjustment

l This section provides some basic information required to adjust the servo system.

A.1.1 =-Series AC Servopacks and Gain Adjustment Methods

1) The main parameters changed by the customer to adjust the servo system include the
following:
* Cn-04 (Speed Loop Gain)
* Cn-05 (Speed Loop Integration Time Constant)
* Cn-17 (Torque Reference Filter Time Constant)
* Cn-1A (Position Loop Gain)
In a Servopack for speed control (where speed references are applied as analog volt-
ages), the position loop is controlled by the host controller, so the position loop gain is
normally adjusted at the host controller.
If adjustment is not possible at the host controller, the same adjustment can be achieved

using Cn-03 (Speed Reference Gain), but the Servomotor may not reach maximum
speed for some preset values of this parameter.

A simple block diagram of the servo system is shown below.

Position-control Servopack Speed-control Servopack

Puse ___ o i ,
Speed ggggfﬂ Train | Analog Voltage r-----#-c-caeaooicin e 1+ Motor
AN Sremor Lplke ! o[ Speed  |plCurrent |y Power )
! Count- (D/A i -| Control - |Control Con- i
- | er Convert- ' Section Section verter ’ o
Time : £L ) R
E i|  Speed Control Loop E e
i Position Control Loop U : ;] IFE® g
b+ Encoder
Using Servopackjor Host Controller (supplied by customer) 1. Servopack ~
Speed Control < o g
Using Servopack for : Servopack
Position Control « on >
Host Controller Kp: Position Loop Gain
(supplied by Kv: Speed Loop Gain
customer) Ti: Integration Time Constant

Note: A position-control Servopack has no D/A converter for speed reference
output. This conversion is handled by internal calculations.
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A.l1 Z-Series AC Servopack Gain Adjustment

A.1.2 Basic Rules for Gain Adjustment

1) The servo system comprises three feedback systems: position loop, speed loop, and
currentloop. The response must increase from outer loop to inner loop (see the previous
Servo System Block Diagram). The response deteriorates and oscillates if this principle
is not obeyed.

The customer cannot adjust the current loop. Sufficient response is assured for the cur-
rent loop.

The customer can adjust the position loop gain and speed loop gain, as well as the speed
loop integration time constant and torque reference filter.

2) The position loop and speed loop must be adjusted to provide a balanced response.
In particular, if the position loop gain only is increased (adjustment with Cn-03 at the Ser-
vopack if position loop gain adjustment is not possible at the host controller), the speed
references oscillate and the result is increased, oscillating position control times.

If the position loop gain (or Cn-03) is increased, the speed loop gain (Cn-04) must be
similarly increased.

If the mechanical system starts to oscillate after the position loop gain and speed loop
gain are increased, do not increase the gains further.

3) The position loop gain should not normally be increased above the characteristic fre-
guency of the mechanical system.
For example, the harmonic gears used in an articulated robot form a structure with ex-
tremely poor rigidity and a characteristic frequency of approximately 10 to 20 Hz. This
type of machine allows a position loop gain of only 10 to 20 (1/s).
Conversely, the characteristic frequency of a precision machine tool such as a chip
mounter or IC bonder exceeds 70 Hz, allowing a position loop gain exceeding 70 (1/s) for
some machines.
Therefore, although the response of the servo system (controller, Servo Drive, motor, de-
tectors, etc.) is animportant factor where good response is required, itis also important to
improve the rigidity of the mechanical system.

4) In cases where the position loop response is greater than or equal to the speed loop re-
sponse and linear acceleration or deceleration is attempted, the poor speed loop re-
sponse and follow-up cause an accumulation of position loop errors and result in in-
creased output of speed references from the position loop.

The motor moves faster and overshoots as a result of increased speed references, and
the position loop tends to decrease the speed references. However, the poor motor fol-
low-up due to the poor speed loop response results in oscillating speed references, as
shown in the diagram below.

If this problem occurs, reduce the position loop gain or increase the speed loop gain to
eliminate the speed reference oscillations.

The following graph shows the speed reference output when the position loop gain and
speed loop gain are unbalanced.

Speed
Reference

— Speed references actually output from controller
-~~~ Speed references calculated in controller

Time
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SERVO ADJUSTMENT

A.2.1 Adjusting Using Autotuning

A.2 Adjusting a Speed-control Servopack

This section gives examples of adjusting the gains of a speed-control Servopack
manually and using autotuning.

A.2.1 Adjusting Using Autotuning

Important Points about Autotuning

Speed During Autotuning

Autotuning may not function correctly if the speed is too low. Set the speed to approxi-
mately 500 min-1.
Set the speed with the parameter Cn-10 (Jog Speed).

Machine Rigidity Selection

Ifthe machine rigidity is unknown, select the rigidity according to the following standards.

Drive Method Machine Rigidity
Ball screw, direct 3 (C-003) to 7 (C-007)
Ball screw, with reduction gears 2 (C-002) to 3 (C-003)
Timing belt 1 (C-001) to 3 (C-003)
Chain 1 (C-001) to 2 (C-002)
Wave decelerator (Harmonic Driver) 1 (C-001) to 2 (C-002)

Select the machine rigidity level according to the table.

Level Rigidity
High

Medium

Low

Autotuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the autotuning and change the machine rigidity selection.
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A.2 Adjusting a Speed-control Servopack

If Autotuning is Unsuccessful

Autotuning may be unsuccessful (the end of autotuning not displayed) for machines with
large play or extremely low rigidity.

Similarly, autotuning may be unsuccessful for a machine with high load moment of inertia
(exceeding 15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment.

Even if autotuning is successful for a machine with large fluctuations in load rotor mo-
ment of inertia or load torque, vibrations or noise may still occur in some positions.

Response During Operation is Unsatisfactory after Autotuning

Autotuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in positioning times.

In particular, the target position may not be reached if low response is selected, because
the machine does not move in response to the final minute references. An excessively
high setting of the integration time constant (Cn-05) during autotuning is one cause of this
problem.

If response is slow after autotuning, the speed loop gain cannot be manually increased
very much before oscillation starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Autotuning does not set the torque reference filter (Cn-17) or speed reference gain
(Cn-03).

A.2.2 Manual Adjustment

Applicable Parameters

The role of each parameter is briefly described below.
Speed Loop Gain (Cn-04)

This parameter sets the speed loop response.

The response is improved by setting this parameter to the maximum value in the range
which does not cause vibrations in the mechanical system.

The following formula relates the speed loop gain to the load moment of inertia.

Speed Loop Gain Kv [Hz] = %

=2 X (Cn-04 Preset value)
L

2
GD),

GD_ % Motor Axis Converted Load Moment of Inertia
GDy2: Motor Moment of Inertia
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SERVO ADJUSTMENT

A.2.2 Manual Adjustment

Speed Loop Integration Time Constant (Cn-05)

The speed loop has an integration element to allow response to micro-inputs.

This integration element can produce a delay in the servo system, and the positioning
setting time increases and response becomes slower as the time constant increases.

However, the integration time constant must be increased to prevent machine vibration if
the load moment of inertia is large or the mechanical system includes a element that is
prone to vibration.

The following formula calculates a guideline value.

1

T|22.3><m

Ti: Integration Time Constant (s)
Kv: Speed Loop Gain (Hz)

Torque Reference Filter Time Constant (Cn-17)

When a ball screw is used, torsional resonance may occur which increases the pitch of
the vibration noise.

This vibration can sometimes be overcome by increasing the torque reference filter time
constant.

This filter will, however, produce a delay in the servo system, just like the integration time
constant (Cn-05), and its value should not be increased more than necessary.

Speed Reference Gain (Cn-03)

Changing the speed reference gain (Cn-03) changes the position loop gain an equivalent
amount. Thatis, reducing the speed reference gain is equivalent to reducing the position
loop gain and increasing it is equivalent to increasing the position loop gain.

Use this parameter (Cn-03) in the following circumstances:

* No position loop gain adjustment at host controller (including cases where fine ad-
justment not possible by changing number of D/A converter bits)

* Clamping the speed reference output range to specific speeds

Normally leave at the factory setting.

Note For a speed-control Servopack, the position loop gain (Cn-1A) is valid in zero-
clamp mode only.
For normal control, change the position loop gain at the host controller or adjust
the speed reference gain (Cn-03) in the Servopack.
Changing Cn-1A does not change the position loop gain.
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A.2 Adjusting a Speed-control Servopack

Adjustment Procedure

1) Setthe position loop gain atthe host controller to alow value and increase the speed loop
gain (Cn-04) within the range that no abnormal noise or vibration occurs.
If adjustment of the position loop gain is not possible at the host controller, reduce the
speed reference gain (Cn-03).

2) Slightly reduce the speed loop gain from the value at step 1, and increase the position
loop gain at the host controller in the range that no overshooting or vibration occurs.
If adjustment of the position loop gain is not possible at the host controller, increase the
speed reference gain (Cn-03).

3) Determine the speed loop integration time constant (Cn-05), by observing the positioning
setting time and vibrations in the mechanical system.
The positioning setting time may become excessive if the speed loop integration time
constant (Cn-05) is too large.

4) ltis not necessary to change the torque reference filter time constant (Cn-17) unless tor-
sional resonance occurs in the machine shafts.
Torsional resonance may be indicated by a high vibration noise. Adjust the torque refer-
ence filter time constant (Cn-17) to reduce the vibration noise.

5) Finally, fine adjustment of the position gain, speed gain, and integration time constant is
required to determine the optimum point for step response.
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SERVO ADJUSTMENT

A.3.1 Adjusting Using Autotuning

A.3 Adjusting a Position-control Servopack

This section provides examples of adjusting the gains of a position-control Servopack
manually and using autotuning.

A.3.1 Adjusting Using Autotuning

Autotuning

Speed During Autotuning

Autotuning may not function correctly if the speed is too low. Set the speed to approxi-
mately 500 min-1.
Set the speed with the parameter Cn-10 (Jog Speed).

Machine Rigidity Selection

Ifthe machine rigidity is unknown, select the rigidity according to the following standards.

Drive Method Machine Rigidity
Ball screw, direct 3 (C-003) to 7 (C-007)
Ball screw, with reduction gears 2 (C-002) to 3 (C-003)
Timing belt 1 (C-001) to 3 (C-003)
Chain 1 (C-001) to 2 (C-002)
Wave decelerator (Harmonic Driver) 1 (C-001) to 2 (C-002)

Select the machine rigidity level according to the following table.

Level Rigidity
High

Medium

Low

Autotuning may not end if high response is selected for a low-rigidity machine or low
response is selected for a high-rigidity machine.
If this occurs, halt the autotuning and change the machine rigidity selection.
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A.3 Adjusting a Position-control Servopack

If Autotuning is Unsuccessful

Autotuning may be unsuccessful (the end of autotuning not displayed) for machines with
large play or extremely low rigidity.

Similarly, autotuning may be unsuccessful for a machine with high load moment of inertia
(exceeding 15 to 30 times the motor moment of inertia).

In these cases, use conventional manual adjustment.

Even if autotuning is successful for a machine with large fluctuations in load moment of
inertia or load torque, vibrations or noise may still occur in some positions.

Response During Operation is Unsatisfactory after Autotuning

Autotuning sets the gain and integration time constant with some safety margin (to avoid
oscillations). This can result in positioning times.

In particular, the target position may not be reached if low response is selected, because
the machine does not move in response to the final minute references. An excessively
high setting of the integration time constant (Cn-05) during autotuning is one cause of this
problem.

If response is slow after autotuning, the speed loop gain cannot be manually increased
very much before vibration starts.

In this case, manually reduce the integration time constant while observing the machine
behavior to ensure oscillation does not occur.

Autotuning does not set the torque reference filter (Cn-17).

A.3.2 Manual Adjustment

Applicable Parameters

The role of each parameter is briefly described below.
Speed Loop Gain (Cn-04)

This parameter sets the speed loop response.

The response is improved by setting this parameter to the maximum value in the range
which does not cause vibrations in the mechanical system.

The following formula relates the speed loop gain to the load moment of inertia.

Speed Loop Gain Kv [Hz] = w2 X (Cn-04 Preset value)

GD, 2 Motor Axis Converted Load Moment of Inertia
GDp2: Motor Moment of Inertia
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SERVO ADJUSTMENT

A.3.2 Manual Adjustment

Speed Loop Integration Time Constant (Cn-05)

The speed loop has an integration element to allow response to micro-inputs.

This integration element can produce a delay in the servo system, and the positioning
setting time increases and response becomes slower as the time constant increases.
However, the integration time constant must be increased to prevent machine vibration if
the load moment of inertia is large or the mechanical system includes a vibration ele-
ments.

The following formula calculates a guideline value.

1

T|22.3><m

Ti: Integration Time Constant (s)
Kv: Speed Loop Gain (Hz)

Torque Reference Filter Time Constant (Cn-17)

When a ball screw is used, torsional resonance may occur which increases the pitch of
the vibration noise.

These vibrations can sometimes be overcome by increasing the torque reference filter
time constant.

This filter will, however, produce a delay in the servo system, just like the integration time
constant (Cn-05), and its value should not be increased more than necessary.

Position Loop Gain

The position loop gain parameter sets the servo system response.

The higher the position loop gain is set, the better the response and shorter the position-
ing times.

To enable a high setting of the position loop gain, increase the machine rigidity and raise
the machine characteristic frequency.

Increasing the position loop gain only to improve the response can result in oscillating
response of the overall servo system, that is, the speed references output from the posi-
tion loop oscillate. Therefore, also increase the speed loop gain while observing the re-
sponse.

Adjustment Procedure

1) Setthe position loop gain to a low value and increase the speed loop gain (Cn-04) within

the range so that no abnormal noise or oscillation occurs.

2) Slightly reduce the speed loop gain from the value at step 1, and increase the position

loop gain in the range that no overshooting or oscillation occurs.

3) Determine the speed loop integration time constant (Cn-05), by observing the positioning

set time and vibrations in the mechanical system.
The positioning set time may become excessive if the speed loop integration time
constant is too large.
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A.3 Adjusting a Position-control Servopack

4) ltis not necessary to change the torque reference filter time constant (Cn-17) unless tor-
sional resonance occurs in the machine shafts.
Torsional resonance may be indicated by a high vibration noise. Adjust the torque refer-
ence filter time constant (Cn-17) to reduce the vibration noise.

5) Finally, fine adjustment of the position gain, speed gain, and integration time constant is
required to determine the optimum point for step response, etc.

Functions to Improve Response

The mode switch, feed-forward, and bias functions improve response.

However, they are not certain to improve response and may even worsen it in some
cases. Follow the points outlined below and observe the actual response while making
adjustments.

Mode Switch

The mode switch improves the transition characteristics when the torque references be-
come saturated during acceleration or deceleration.

Above the set level, the speed loop control switches from Pl (proportional/integral) con-
trol to P (proportional) control.

Feed-forward Function

Use feed-forward to improve the response speed. However, feed-forward may be inef-
fective in systems where a sufficiently high value of position loop gain is not possible.
Follow the procedure below to adjust the feed-forward amount (Cn-1D).

a) Adjust the speed loop and position loop, as described above.

b) Gradually increase the feed-forward amount (Cn-1D), such that the positioning com-
plete (/COIN) signal is output early.

At this point, ensure that the positioning complete (/COIN) signal breaks up (alter-
nately turns ON/OFF) and that the speed does not overshoot. These problems can
arise if the feed-forward is set too high.

Thisfilter can be used to correct breakup (alternately turning ON/OFF) of the position-
ing complete (/COIN) signal or speed overshoot arising when feed-forward is acti-
vated.
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SERVO ADJUSTMENT

A.3.2 Manual Adjustment

Bias Function

When the lag pulses in the error counter exceeds the positioning complete width
(Cn-1B), the bias amount (Cn-1C) is added to the error counter output (speed reference).
Ifthe lag pulses inthe error counter lies within the positioning complete width (Cn-1B), the
bias amount (Cn-1C) is no longer added.

This reduces the number of pulses inthe error counter and shortens the positioning time.
The motor speed becomes unstable if the bias amount is too large.

Observe the response during adjustment as the optimum value depends on the load,
gain, and positioning complete width.

Set Cn-0C to zero (0) when the bias is not used.

Speed Motor Speed with No Bias
Speed — Motor Speed with Bias

Reference

Time

Positioning Complete
(/COIN) Signal

The adjustment procedures described above are common for all Yaskawa digital AC Servo-
packs. However, not all functions are available on each Servopack. Consult the technical
specifications of your Servopack for details.

The adjustment procedures are also identical for conventional analog servos. However, in
this case, the adjustments are made using potentiometers instead of the parameters.
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A.4 Gain Setting References

A.4 Gain Setting References

I This section presents tables of load moment of inertia values for reference when

adjusting the gain.

A.4.1 Guidelines for Gain Settings According to Load Inertia Ratio

Note

Adjustment guidelines are given below according to the rigidity of the mechanical system and
load moment of inertia. Use these values as guidelines when adjusting according to the pro-

cedures described above.

These values are given as guidelines only. Oscillations and poor response may occur inside
the specified value ranges. Observe the response (waveform) when optimizing the adjust-

ment.

Higher gains are possible for machines with high rigidity.

Machines with High Rigidity

Ball Screw, Direct Drive Machines
Example: Chip mounter, IC bonder, precision machine tools

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDy2) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant
(Cn-05) [ms]
1x 50to 70 50to 70 5to0 20
3x 100 to 140 Slightly increase for
5 x 150 to 200 inertia ratio of 20 x, or
10 270 to 380 greater.
15 x 400 to 560
20 x 500 to 730
30 x 700 to 1100

For an inertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed loop
gain below the values shown and set the integration time constant to a higher value before
starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the lower limit
of the range of values specified. Conversely, increase the speed loop integration time

constant.
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SERVO ADJUSTMENT

A 4.1 Guidelines for Gain Settings According to Load Inertia Ratio

Note

Note

Machines with Medium Rigidity

Machines driven by ball screw through reduction gears, or machines directly driven by long
ball screws.
Example: General machine tools, orthogonal robots, conveyors

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDy2) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant (Cn-05)
[ms]

1x 30to 50 30to 50 10 to 40

3x 60 to 100 Slightly increase for

5 x 90 to 150 inertia ratio of 20 x, or

10 x 160 to 270 greater.

15 x 240 to 400

20 x 310 to 520

30 x 450 to 770

For an inertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed loop
gain below the values shown and set the integration time constant to a higher value before
starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the lower limit
of the range of values specified. Conversely, increase the speed loop integration time
constant.

Machines with Low Rigidity

Machines driven by timing belts, chains or wave reduction gears (product name: Harmonic
Drive).
Example: Conveyors, articulated robots

Load/Inertia Ratio Position Loop Gain Speed Loop Gain Speed Loop
(GD2/GDy2) (Cn-1A) [1/s] (Cn-04) [Hz] Integration Time
Constant (Cn-05)
[ms]

1x 10to 20 10to 20 50 to 120

3x 20 to 40 Slightly increase for

5 x 30 to 60 inertia ratio of 20 x, or

10 50to 110 greater.

15 x 80 to 160

20 x 100 to 210

30 x 150 to 310

For an inertia ratio of 10 x, or greater, slightly reduce the position loop gain and speed loop
gain below the values shown and set the integration time constant to a higher value before
starting the adjustment.

As the inertia ratio increases, set the position loop gain and speed loop gain to the lower limit
of the range of values specified. Conversely, increase the speed loop integration time
constant.
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A.4 Gain Setting References

When a speed-control Servopack is used, set the position loop gain at the host controller.
Ifthe position loop gain cannot be set at the host controller, adjust the Servopack speed refer-
ence gain (Cn-03).

The position loop gain (Cn-1A) of a speed-control Servopack is valid in zero-clamp mode

only.
The position loop gain is determined from the following relationship.
K = VS
P €

Kp [1/s]:  Position loop gain
VS [PPS]: Steady speed reference
e: (pulse): Steady error

(The number of pulses in the error counter at steady speed.)
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Note

This appendix lists I/O signal terminals (CN1 connector) on Servopacks which connect to a

Appendix

host controller or external circuit.

1) The meanings of some signals for speed/torque control and position control are differ-

T

0
=

db___ |2
SiewE

List of I/O Signals

1/0O signal

>

Host controller or
external circuit

ent. Always refer to the correct list for the Servopack type.

2) Refer to Chapter 2 for details of how to use I/O signals.

3) The functions of I/O signal terminals differ according to the memory switch (Cn-01,

Cn-02) settings.
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LIST OF 1/0 SIGNALS

List of Input Signals for Speed/Torque Control

L\
Speed/Torque
Spec- | Standard Specifica- Control Mode /0 Zero-clamp | Contact Input Speed Control
ifica- tions Signal
tions
CN1 Standard Setting Cn-01 BitB= | Cn-01BitB= | Cn-2A Cn-01 Cn-02Bit2=1
Termi- 0 1 Cn-2B | Bit A =1 Bit ; ;
n-02 Bit 3, 4, 5 Rotation
nal Cn-2C | B=0Cn-2A Cn-0 Il)i::ectits)n otatio
or Cn-2B=1
Cn-01 BitB=0
1 IN1 Input signal 1 Input /P- Zero- | IN1 Contact input speed
Slglnal CON |clam selection
selec- -
tion gr:?
554 . 2.2.6
2 IN2 | Input signal 2 | /P- tlofn _ | IN2
nput CON rerer:
signal ence
selec-
tion
3 SG- | Signal ground (224
COM | common =
4 Unused
5 Unused
6 Unused
7 ALM | Alarm output [27.1]
8 OUT | Output signal Output
2 2 signal
selec-
tion [2.24 ]
9 +24V | 24-V external |55,
IN power input
10 Unused
11 Unused
12 V- Speed/torque | V- Speed | T- Torque Un- | V- Speed
REF/ |referencein- |REF |refer- |REF |refer- used | REF |refer-
T- put ence ence ence
REF input input [226]
13 SG Signal ground | SG Signal | SG Signal Un- SG Signal
ground ground used ground
14 PAO |Phase | PG
A sig-
15 [/PAO [Phase | @
/A out-
put
16 PBO |Phase
B
17 /PBO | Phase
/B
223
18 PCO |Phase
C
19 /PCO | Phase
/C
20 FG Frame ground
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Note 1) Information described in the “Standard Specifications” column is also applicable to
blank columns.

2) Number “x.x.x” in box represents a section number corresponding to each signal
name. For example, represents section 2.2.1.




LIST OF 1/0 SIGNALS

TUL

List of /O Signals for Position Control

Positions
Specifica- Standard Specifications 1/0 Signals | CCW Pulse + CW Pulse 90° Different Two-
tions Reference phase Pulse Reference
CN1 Ter- Standard Setting Cn-2A Cn-02 Bits 5,4,3=0,0, | Cn-02 Bits 5,4,3=0, 1,
minal Cn-2B 1 0 (x 1 multiplication)
Cn-2C =0, 1, 1 (x 2 multiplica-
tion)
=1, 0, 0 (x 4 multiplica-
tion)
1 IN1 Input signal 1 Input signal
selection [234]
2 IN2 Input signal 2 Input signal
selection
3 SG-COM Signal ground common [2.24]
4 Unused
5 Unused
6 Unused
7 ALM Alarm output [27.1]
8 ouT2 Output signal 2 Output sig-
nal selec-
tion [234]
9 +24VIN 24-V external power sup-
ply input [224]
10 PCO Phase C PG signal
output
11 PAO Phase A P 235
12 PBO Phase B
13 SG Signal ground
14 PULS Reference pulse input PULS Forward- PULS Phase-A
run refer- reference
222 ence pulse ulse input
15 /PULS [222] /PULS input P /PULS P P
(CCW) 222 [222 ]
16 SIGN Reference sign input SIGN Reverse- SIGN Phase-B
run refer- reference
17 /SIGN [222] /SIGN ence pulse [/SIGN pulse input
input (CW) 3537 222
18 CLR Clear signal input
19 /CLR [222]
20 FG Frame ground
Note 1) Information described in the “Standard Specifications” column is also applicable to

blank columns.

2) Number “x.x.x” in box represents a section number corresponding to each signal
name. For example, represents section 2.2.1.
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Appendix

List of Parameters

* Servopacks provide many functions, and have parameters called “parameters” to allow the
user to select each function and perform fine adjustment. This appendix lists these parame-
ters.

* Parameters are divided into the following two types:

Memory switch Each bit of this switch is turned ON or OFF to select a
Cn-01, Cn-02 function.

Parameter setting A numerical value such as a torque limit value or speed
Cn-03 and later loop gain is set in this constant.

Note Some parameters for speed/torque control and position control are different. Always refer to
the correct list of parameters for the Servopack type.

Refer to 2.3.1 Setting Parameters for details of how to use parameters.

For details of how to set parameters, refer to 3.1.5 Operation in Parameter Setting Mode.
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LIST OF PARAMETERS

For Speed/Torque Control
L\ List of Parameters (Parameter Setting)
Speed/Torqu
Category | Parameter Code Name Unit Lower Upper Factory Remarks
No. Limit Limit Setting
- Cn-00 Not a parameter. (Cn-00 is used to select special mode for digital operator.)
Cn-01 Memory switch (see page C-4) See note 1
Cn-02 Memory switch (see page C-4) See note 1
Gain Cn-03 VREFGN | Speed reference | (min~")/V |0 2162 500
Related adjustment gain
Constants Cn-04 LOOPHZ | Speed loop gain | Hz 1 2000 80 See note 2
Cn-05 PITIME Speed loop ms 2 10000 20 See note 2
integration time
constant
Cn-1A POSGN Position loop 1/s 1 500 40 See note 2
gain and 3
Torque Cn-13 TCRFGN | Torque reference | (0.1 V/ 10 100 30
Related gain 100%)
Constants Cn-08 TLMTF Forward rotation | % 0 Maximum Maximum
torque limit torque torque
Cn-09 TLMTR Reverse rotation | % 0 Maximum Maximum
torque limit torque torque
Cn-14 TCRLMT | Speed limit for min-1 0 Maximum Maximum
torque control speed speed
Cn-17 TRQFIL Torque reference | 0.1 ms 0 250 4
filter time
constant
Cn-18 CLMI Forward/reverse | % 0 Maximum 100
external torque torque
limit
Sequence Cn-07 SFSACC | Soft start time ms 0 10000 0 See note 4
Related (acceleration)
Constants  [cp.23 SFSDEC | Soft start time ms 0 10000 0 See note 4
(deceleration)
Cn-0B TGONLV | Zero-speed level | min-1 1 20
Cn-OF ZCLVL Zero-clamp level | min-1 0 16383 10
Cn-12 BRKTIM Base block wait | 10 ms 0 50 0
time
Cn-15 BRKSPD | Brake wait speed | min~? 0 Maximum 100
speed
Cn-16 BRKWAI | Brake wait time 10 ms 10 100 50
Cn-22 VCMPLV | Speed min~"1 0 100 10
coincidence
signal output
range
Pulse Cn-0A PGRAT PG dividing ratio | P/R 16 32768 2048 See note 1
Related Cn-11 PULSNO | Number of PR 513 32768 2048 See note 1
Constants encoder pulses




Category | Parameter Code Name Unit Lower Upper Factory Remarks
No. Limit Limit Setting
Other Cn-0C TRQMSW | Mode switch % 0 Maximum 200
Constants (torque torque
reference)
Cn-0D REFMSW | Mode switch min~"1 0 Maximum 0
(speed speed
reference)
Cn-0E ACCMSW | Mode switch 10 0 3000 0
(acceleration (min=1/s
reference)
Cn-10 JOGSPD | Jog speed min~"1 0 Maximum 500
speed
Cn-1F SPEED1 | 1st speed min~"1 0 Maximum 100
(contact input speed
speed control)
Cn-20 SPEED2 | 2nd speed min~"1 0 Maximum 200
(contact input speed
speed control)
Cn-21 SPEED3 | 3rd speed min~"1 0 Maximum 300
(contact input speed
speed control)
Cn-28 NFBCC Speed loop 0 100 0
compensation
constant
Cn-29 AXISNO | Axis address 0 14 0
Cn-2A INS1 Input signal 0 3 0 See note 1
selection 1
Cn-2B INS2 Input signal 0 3 2 See note 1
selection 2
Cn-2C ouTSs2 Output signal 0 4 3 See note 1
selection 2

Note 1) After changing the setting, always turn OFF the power, then turn ON again to validate
the new settings.

2) Automatically set by autotuning function.

3) Valid only when zero-clamp function is used.

4) To use soft start function, always set both Cn-07 and Cn-23.
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LIST OF PARAMETERS

List of Parameters (Memory Switch Setting)

Parameter | Bit No. Setting Factory
No. 0 1 Setting
Input signal Cn-01 0 Uses servo ON input. Does not use servo ON input. 0
enable/disable Servo is always ON.
Not used 1,2, 3, Not used (Do not set.) 0
4) 5! 6'
7,8,9
Control mode B-A 0-0: Speed control 0.0
selection 0-1: Speed control with zero-clamp function

1.0: Torque control
1.1: Not used (Do not set.)

Mode switch D.C 0.0: Uses internal torque reference as a condition. 0.0
selection (Level setting: Cn-0C)

0-1: Uses speed reference as a condition. (Level setting: Cn-0D)
1.0: Uses acceleration as a condition. (Level setting: Cn-0OE)

1.1: Does not use mode switch function.

Not used E-F Not used (Do not set.) 0
Rotation direction | Cn-02 0 Defines counterclockwise Defines clockwise (CW) rotation | 0
selection (CCW) rotation as forward as forward rotation (reverse
rotation. rotation mode).

Home position 1 Detects home position error. Does not detect home position |0
error processing error.
selection
Contact input 2 Does not use contact input Uses contact input speed 0
speed control speed control. control.
Contact input 3 Contact input speed control Contact input speed control 0
speed control Speed 1: Forward Speed 1: Reverse
rotation direction 4 Contact input speed control Contact input speed control 0
selection Speed 2: Forward Speed 2: Reverse

5 Contact input speed control Contact input speed control 0

Speed 3: Forward Speed 3: Reverse

Integration time B 1ms 0.01 ms 0
constant setting
unit
Torque reference C Primary Secondary 0
filter type
Not used D, E,F | Notused (Do not set.) 0

Note Forthe Cn-01 and Cn-02 memory switches, always turn OFF the power, then turn ON again
to validate the new settings.

Input Signal Selection (Cn-2A, Cn-2B) Setting Values

Select the functions of input signals CN1-1 and CN1-2.

Setting Value Function
0 /S-ON
1 /P-CON
2 /ALMRST
3 /CL
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Output Signal Selection (Cn-2C) Setting Values
Select the functions of output signal CN1-8.

Setting Value Function
0 ALM
1 /TGON
2 /BK
3 /V-CMP
4 /CLT
For Position Control
J—I—l—l- List of Parameters (Parameter Setting)
Positions
Category | Parameter Code Name Unit Lower Upper Factory Remarks
No. Limit Limit Setting
Cn-00 Not a parameter. (Cn-00 is used to select special mode for digital operator.)
Cn-01 Memory switch (see on page C-7) See note 1
Cn-02 Memory switch (see on page C-7) See note 1
Gain Cn-04 LOOPH Speed loop gain | Hz 1 2000 80 See note 2
Related Cn-05 PITIME Speed loop ms 2 10000 20 See note 2
Constants integration time
constant
Cn-1A POSGN Position loop 1/s 1 500 40
gain
Cn-1C BIASLV Bias min-1 0 450 0
Cn-1D FFGN Feed-forward % 0 100 0
Cn-26 ACCTME | Position refer- 100 us 0 640 0
ence accelera-
tion/deceleration
time constant
Cn-27 FFFILT Feed-forward 100 us 0 640 0
reference filter
Cn-08 TLMTF Forward rotation | % 0 Maximum | Maximum
torque limit torque torque
Cn-09 TLMTR Reverse rotation | % 0 Maximum | Maximum
torque limit torque torque
Cn-17 TRQFIL Torque 0.1 ms 0 250 4
reference filter
time constant
Cn-28 CLMI Forward/reverse | % 0 Maximum | 100
external torque torque
limit
Sequence | Cn-07 SFSACC Soft start time ms 0 10000 0 See note 4
Related (acceleration)
Constants [ cn-23 SFSDEC | Softstarttime |ms 0 10000 0 See note 4
(deceleration)
Cn-0B TGONLV | Zero-speed level | min-T 1 20
Cn-12 BRKTIM Base block wait | 10 ms 0 50 0
time
Cn-15 BRKSPD | Brake wait min-1 0 Maximum | 100
speed speed
Cn-16 BRKWAI Brake wait time | 10 ms 10 100 50
Cn-1B COINLV Positioning Reference |0 250 7
complete range | unit
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LIST OF PARAMETERS

Category | Parameter Code Name Unit Lower Upper Factory | Remarks
No. Limit Limit Setting
Pulse Cn-0A PGRAT PG dividing ratio | P/R 16 32768 2048
Related  ['Cn.11 PULSNO | Number of P/R 513 32768 2048
Constants encoder pulses
Cn-24 RATB Electronic gear 1 65535 4 See note 3
ratio (numerator)
Cn-25 RATA Electronic gear 1 65535 1 See note 3
ratio
(denominator)
Other Cn-0C TRQMSW | Mode switch % 0 Maximum | 200
Constants (torque torque
reference)
Cn-0D REFMSW | Mode switch min-1 0 Maximum |0
(speed speed
reference)
Cn-OE ACCMSW | Mode switch 10 0 3000 0
(acceleration (min-1)/s
C reference)
Cn-OF ERPMSW | Mode switch Reference |0 10000 10
(error pulse) unit
Cn-10 JOGSPD | Jog speed min-"1 0 Maximum | 500
speed
Cn-1E OVRLV Overflow 256 1 32767 1024
reference
unit
Cn-28 NFBCC Speed loop 0 100 0
compensation
constant
Cn-29 AXISNO Axis address 0 14 0
Cn-2A INS1 Input signal 0 3 0 See note 1
selection 1
Cn-2B INS2 Input signal 0 3 2 See note 1
selection 2
Cn-2C OuTS2 Output signal 0 4 3 See note 1
selection 2

\: : Parameters that must always be set before turning ON power to the Servomotor.
Note 1) After changing the setting, always turn OFF the power, and then turn ON again to vali-
date the new settings.

2) Automatically set by autotuning function.

3) The following restriction applies to electronic gear ratio (Cn-24 and Cn-25):
B(Cn-24)

= — £ =
0.01 = 2G5 = 100

4) The soft-start function is valid during the jog operation or when the contact input speed
control mode is selected. The function is invalid during pulse command operations.
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TUL

For Position Control

List of Parameters (Memory Switch Setting)

Positions
Parameter | Bit No. Setting Factory
No. 0 1 Setting

Input signal Cn-01 0 Uses servo ON input. Does not use servo ON input. 0

enable/disable Servo is always ON.

Not used 1,2, 3, Not used (Do not set.) 0

4,5, 6,
7,8,9

Operation A Clears error pulse when servo Does not clear error pulse when | 0

performed at is turned OFF. servo is turned OFF.

servo OFF

Mode switch B Uses mode switch function as Does not use mode switch 0

selection set in bits D and C of Cn-01. function.

D.C 0-0: Uses internal torque reference as a condition. 0.0
(Level setting: Cn-0C)
0-1: Uses speed reference as a condition. (Level setting: Cn-0D)
1.0: Uses acceleration as a condition. (Level setting: Cn-0E)
1.1: Does not use mode switch function.

Not used E Not used (Do not set) 0

INHIBIT function Always receives pulse Enables INHIBIT function. 0
reference.

Rotation direction | Cn-02 0 Defines counterclockwise Defines clockwise (CW) rotation | 0

selection (CCW) rotation as forward as forward rotation (reverse
rotation. rotation mode).

Home position 1 Detects home position error. Does not detect home position |0

error processing error.

selection

Not used 2 Not used (Do not set) 0

Reference pulse 5.4.3 0-0.0: Sign + Pulse 0.0.0

form selection 0.0.-1: CW + CCW
0-1.0: Phase A + Phase B (x 1 multiplication)
0-1.1: Phase A + Phase B (x 2 multiplication)
1.0-0: Phase A + Phase B (x 4 multiplication)

Not used 6,7,8 Not used (Do not set) 0

Error counter A Clears the error counter when Clears the error counter when 0

clear signal an error counter clear signal is | the leading edge of an error
at high level. counter clear signal rises.

Integration time B 1 ms 0.01 ms 0

constant setting

unit

Torque reference C Primary Secondary 0

filter

Reference pulse D Does not invert reference pulse | Inverts reference pulse logic.

logic logic.

Others E Displays position error Un-08 in | Displays position error Un-08 in | 0
x 1 reference units while in x 100 reference units while in
monitor mode. monitor mode.

F Line driver Open collector 0
(Maximum reference pulse (Maximum reference pulse
frequency: 450 kpps) frequency: 200 kpps)
Note For the Cn-01 and Cn-02 memory switches, always turn OFF the power, and then turn ON

again to validate the new settings.
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LIST OF PARAMETERS

Input Signal Selection (Cn-2A, Cn-2B) Setting Values

Select the functions of input signals CN1-1 and CN1-2.

Setting Value Function
0 /S-ON
1 /P-CON
2 /ALMRST
3 /CL
Output Signal Selection (Cn-2C) Setting Values
Select the functions of output signal CN1-8.
Setting Value Function
0 ALM
1 /TGON
2 /BK
3 /COIN
4 /CLT
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Appendix

List of Alarm Displays

* The Servopack allows up to 10 previous alarms to be displayed at a Digital
Operator. This function is called a traceback function.

| "
Alarm number Alarm display n

* This appendix provides the name and meaning of each alarm display.

* For details of how to display an alarm, refer to the following section:
3.2.1 Operation in Alarm Traceback Mode

* For details on causes of each alarm and the actions to be taken, refer to the
following section:
5.2.1 Troubleshooting Problems with Alarm Display
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LIST OF ALARM DISPLAYS

Alarm Display
Alarm Alarm Alarm Name Meaning Remarks
Display | Output
on Digital
Operator
A.02 OFF Parameter Checksum results of parameters are abnormal.
breakdown
A.04 OFF Parameter setting | The parameter setting is outside the allowable setting range.
error
A.10 OFF Overcurrent An overcurrent flowed through the power transistor.
A.31 OFF Position error pulse | Position error pulse has exceeded the value set in parameter For the
overflow Cn-1E (overflow). speed/
torque
control
(only with
the zero-
clamp
function),
and for the
position
control
A.51 OFF Overspeed Motor speed has exceeded 4950 min-T.
A.70 OFF Overload Rated torque was exceeded during continuous operation.
A.80 OFF Encoder error The number of encoder feedback pulses is abnormal.
A.b1 OFF Reference input Servopack CPU failed to detect reference input. For speed/
read error torque
control
A.C1 OFF Servo overrun The Servomotor (encoder) ran out of control.
detected
A.C2 OFF Encoder output Phase-A, -B and -C output by the encoder are abnormal.
phase error
A.C3 OFF Encoder phase-A, | Wiring in encoder phase A or B is disconnected.
-B disconnection
A.C4 OFF Encoder phase-C Wiring in encoder phase C is disconnected.
disconnection
CPF00 Unde- Digital Operator Digital Operator fails to communicate with Servopack even five | These
fined transmission error | seconds after power is turned ON. alarms are
1 not stored
CPFO1 Unde- | Digital Operator Transmission error has occurred five consecutive times. In alatr)m .
fined transmission error tracebac
2 memory.
A.99 ON Not an error Normal operation status

OFF: Output transistor is OFF (alarm state)
ON: Output transistor is ON
Checksum

An automatic check function for a set of data such as parameters. It stores the sum of pa-
rameter data, recalculates the sum at specific timing, and then checks whether the stored
value matches the recalculated value. This function is a simple method of checking whether
a set of data is correct.
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A

alarm, display, list, D-2

alarm code output, 2-60

alarm output signals, wiring, 2-60
alarm traceback data, clearing, 3-25
alarm traceback mode, 3-13

alarms
display, troubleshooting, 5-4
Servo, resetting using Digital Operator, 3-3
servo, reset, 3-3

alignment, 1-7
radial load, 1-8
thrust load, 1-8

autotuning, 3-18
adjustment of position control Servopacks, A-8
adjustment of speed-control Servopacks, A-4
precautions, 3-19

bits, turning ON and OFF, 3-8
brake control relay, 2-43

C

cables
14-pin half—pitch connector, 4-70
D-sub, 24—pin connector, 4-67
D-sub, 9-pin connector, 4-69
encoders
dimensional drawings, 4-54
specifications, 4-54
for connecting personal computers, 4-69
motor
dimensional drawings, 4-51
specifications, 4-51
specifications, 4-50
communications specifications, 4-68
connections
contact input signal terminals, 2-21

contact output signal terminals, 2-22
I/0O signal terminals, Servopack, 1-16

connectors
1CN, test run, 1-24

INDEX

Digital Operator, 2-80
incremental encoder, 2-76
standard-type motor, 2-78
terminal layouts, 2-74
Servopack position control, 2-75
Servopack speed/torque control, 2-74

contact input signal terminals, connections, 2-21

contact input speed control function, 2-28
motor speeds, 2-29
soft start time, 2-30

contact output signal terminals, connections, 2-22

D

Digital Operators
alarm traceback mode, 3-13
connection, 3-2
dimensional drawings, 4-46
mode selection, 3-4
monitor mode, 3-9
status display mode, 3-5
user constant setting mode, 3-7
motor operation, 3-15
servo alarm reset, 3-3
test run, 1-24

dimensional diagrams, noise filter, 4-62

dimensional drawings, 4-28, 4-37
cables, encoders, 4-54
Digital Operators, 4-46
Encoder Signal Converter Unit, 4-65
magnetic contactor, 4-62
motor cables, 4-51
Servomotors, 4-28—4-71
Servopacks, 4-45
variable resistors, 4-64

dividing, 2-17

E

electronic gear function, 2-24
setting, 2-24

electronic gear ratio, 2-24
for different load mechanisms, 2-27

load travel distance per revolution of load shaft in ref-

erence units, 2-25
machine specifications, 2-24

number of encoder pulses for the SGM Servomotor,

224

— Index 1 —



reference unit, 2-25 I/O power supply, 2-21

encoder output, 2-17 proportional/integral control, 2-12

signals, divided, 2-17 reference pulse input, 2-14
. . reference sign input, 2-14
Encoder Signal Converter Unit reverse external torque limit input, 2-7
dimensional drawings, 4-65 servo ON, 2-62
specifications, 4-65 signal ground for speed reference input, 2-9, 2-34

signal ground for torque reference input, 2-34
speed reference input, 2-9, 2-34

speed selection, 2-31

torque reference input, 2-34

encoders, cables
dimensional drawings, 4-54
specifications, 4-54

error counter, clearing, 2-16 zero-clamp speed control, 2-41
external torque limit, 2-6 inspection, 5-2, 5-3
external torque limit input, 2-7 Servomotors, 5-2

forward, 2-7 Servopacks, 5-3

reverse, 2-7 installation, 1-4

servomotor, alignment, 1-7
Servomotors, 1-6
F Servopacks, 1-9

internal torque limit, 2-5
feed-forward control, 2-51

fuse, 2-68 J
G jog speed, 2-39

gain

adjustment, 2-47, 2-49 L

AC Servopack, A-2 o ) )

setting references, load inertia ratio, A-13 load inertia, gain settings, A-13
grounding, 1-3 loads

wiring, 2-70 allowable radial load, 4-16

allowable thrust load, 4-16

holding brake, 2-43
hot start, 4-25

machine data table, 4-7

machine rigidity, 3-17
selection, 3-19

I magnetic contactor, 1-13
dimensional drawings, 4-62
I/O signal terminals, list specifications, 4-62
position control, B-4 maintenance, 5-2, 5-3
speed/torque control, B-2 Servomotors, 5-2

Servopacks, 5-3
MCCB, 1-13, 2-68, 4-61

mechanical tolerance, 4-16

impact resistance, 4-17
INHIBIT function. See reference pulse inhibit function
input pulse multiply function, 2-15

input signal terminals mode selection, Digital Operators, 3-4

alarm reset, 2-61 mode switch, 2-53
error counter clear input, 2-16 detection points
forward external torque limit input, 2-7 error pulse, 2-56
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motor acceleration, 2-55
speed reference, 2-55
torque reference, 2-54

molded-case circuit breaker. See MCCB
monitor mode, 3-9

motor
operation, Digital Operators, 3-15
type check, 3-26

N

noise control, 1-3
filter, 1-13
dimensional diagrams, 4-62
installation, 2-70
specifications, 4-62
wiring, 2-69

O

output phase, form, 2-20
absolute encoder, 2-20
incremental encoder, 2-20

output signal terminals
brake interlock output, 2-43
encoder output, 2-18, 2-19
frame ground, 2-20
output signal ground common, 2-22, 2-44
positioning complete output, 2-63
running output, 2-65
servo alarm output, 2-60
signal ground for encoder output, 2-20
signal ground for servo alarm output, 2-60
speed coincidence output, 2-64
torque limit output, 2-6

overhanging load
precautions, 1-3
Servomotors, 4-26

overload, characteristics, Servopacks, 4-25

P

parameters
dividing ratio setting, 2-20
dividing ratio settings, 2-19
zero-clamp level, 2-42
peripheral devices
selection, 4-47

flowchart, 4-48
specifications, 4-50

wiring, 1-12

position references, inputs, 2-13
line driver output, 2-13
open collector output, 2-13

positioning complete signal, 2-63
positioning time, minimizing, 2-49
precautions, 1-2

pressure control, 2-33
proportional control, 2-51

proportional/integral control, 2-51
signal, 2-12

protective sequence, 2-60

pulse dividing ratio, 2-20

R

radial load, 1-8

reference offset, 3-21
automatic adjustment, 2-40, 2-48, 3-21
manual adjustment, 2-40, 2-48

reference pulse
form, 2-14
input
allowable voltage level, 2-16
timing, 2-16

reference pulse inhibit function, 2-36
reference pulse input filter selection function, 2-37
residual voltage, precautions, 1-2

reverse rotation mode, 2-4
user constant, 2-4

RS-232C port, 4-68

running output signal, 2-65

S

servo ON input signal, 2-62

Servomotors, 5-2
200-VAC SGM torque-motor speed characteristics,
4-15
dimensional drawings, 4-28—4-71
inspection, 5-2
installation, 1-6
maintenance, 5-2
overhanging load, 4-26
selection, 4-3
flowchart, 4-5
machine data table, 4-7
test run, 1-24
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Servopacks, 5-3

AC, gain adjustment, A-2
dimensional drawings, 4-45
inspection, 5-3
installation, 1-9
instrument connection examples, 5-15
internal connection diagram, 5-15
maintenance, 5-3
overload characteristics, 4-25
position control

autotuning, A-8

manual adjustment, A-9
ratings, 4-18

for position control, 4-22
selection, 4-9

flowchart, 4-10
specifications, 4-18

for position control, 4-22
speed-control

autotuning, A-4

manual adjustment, A-5
test run, 1-26

Servos
alarm output, 2-60
alarm reset, 3-3
gain adjustment, 2-47, 2-49

smoothing function, 2-47
position reference acceleration/deceleration time
constant, 2-47

soft start function, 2-32, 2-46
software, version check, 3-26

specifications
cables, 4-50
encoders, 4-54
communications, 4-68
magnetic contactor, 4-62
noise filter, 4-62
peripheral devices, 4-50

speed bias, 2-52
speed coincidence output signal, 2-64

speed control, 2-11
zero-clamp, 2-11

Speed Loop Compensation Function, 2-58
speed reference offset, manual adjustment mode, 3-22

speed references, 2-9
gain, 2-12
inputs, 2-9

starting time, 4-26
status display mode, 3-5
stop mode, setting, 2-40

stopping time, 4-26

surge suppressor, 4-64

T

tension control, 2-33
terminals, standard-type motor without brake, 2-78

test run, 1-23
minimum user constants, 1-30
motor alone, 1-24
position control from the host controller, 1-29
servomotor with brake, 1-29

thrust load, 1-8
torque control, 2-5, 2-32

torque limit
input signals, 2-8
output signal, 2-6

torque reference filter time constant, 2-48

torque restriction function, 2-7
torque limit value, 2-7

troubleshooting
alarm display, 5-4
without alarm display, 5-13

U

user constant setting mode, 3-7

user constants, 2-4
bias, 2-52
brake signal output timing during motor operation,
2-45
brake signal speed level output during motor operation,
2-45
contact input speed control selection, 2-29
control mode selection, 2-10
error counter clear signal selection, 2-17
feed-forward gain, 2-51
forward external torque limit, 2-7
forward rotation torque limit, 2-5
jog speed, 2-39
list
position control, C-5
speed/torque control, C-2
mode switch ON/OFF, 2-56
mode switch selection, 2-57
motor speeds, 2-29
overflow, 2-50
PI/P changeover, 2-51
position loop gain, 2-50
positioning complete range, 2-63
reference pulse form selection, 2-14
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reference pulse inhibit function, 2-36
reference pulse input filter selection function, 2-37
reverse rotation mode, 2-4

reverse rotation torque limit, 2-5

rotation direction selection, 2-4

servo ON input signal, 2-62

soft start time, 2-30, 2-46

speed coincidence signal output width, 2-65
speed limit for torque control I, 2-35

speed loop gain, 2-49

speed loop integration time constant, 2-49
speed reference gain, 2-12

\'}

variable resistor, dimensional drawings, 4-64
vibration class, 4-17

vibration resistance, 4-17

W

wiring, 1-12, 2-67
grounding, 2-70
more than one servo drive, 2-73
noise control, 2-69

time delay from brake signal output to servo OFF, 2-44 peripheral devices, 1-12

torque control, 2-33

torque reference filter time constant, 2-48
torque reference gain, 2-35

zero-clamp speed control, 2-41
zero-speed level, 2-66

precautions, 1-2, 2-67

Z

zero-clamp function, 2-12, 2-41
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