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About this Manual

This manual provides information required to select £-7S Command Option Attachable-Type
SERVOPACKS with DeviceNet Modules for X-7-Series AC Servo Drives, and to design, perform
trial operation of, tune, operate, and maintain the Servo Drives.

Read and understand this manual to ensure correct usage of the X-7-Series AC Servo Drives.
Keep this manual in a safe place so that it can be referred to whenever necessary.

Outline of Manual

The contents of the chapters of this manual are described in the following table.
Refer to these chapters as required.

Chapter

Chapter Title

Contents

1

Basic Information

Provides basic information, including an introduction to the DeviceNet
Modules, the names of parts, and combinations with Servomotors.

Provides information required to select SERVOPACKS, such as specifi-

2 Selecting a SERVOPACK cations, block diagrams, dimensional drawings, and connection exam-
ples.
. Provides information on installing SERVOPACKSs and DeviceNet Mod-
S Installation ules in the required locations.
. . Provides information on wiring and connecting SERVOPACKSs and
4 Wiring and Connections DeviceNet Modules to power supplies and peripheral devices.
5 Basic Functions That Require Set- | Describes the basic functions that must be set before you start servo
ting before Operation system operation. It also describes the setting methods.
o . Describes the application functions that you can set before you start
6 Application Functions servo system operation. It also describes the setting methods.
7 Trial Operation and Actual Opera- | Provides information on the flow and procedures for trial operation and
tion convenient functions to use during trial operation.
. Provides information on the flow of tuning, details on tuning functions,
8 Tuning ;
and related operating procedures.
o Provides information on monitoring SERVOPACK product information
9 | Monitoring and SERVOPACK status.
) Provides detailed information on performing fully-closed loop control
10 Fully-Closed Loop Control with the SERVOPACK.
. Provides detailed information on the safety functions of the SERVO-
11 Safety Functions
PACK.
12 DeviceNet Functions Provides details on settings required to use the DeviceNet functions.
13 DeviceNet Communications Provides details on DeviceNet communications.
14 Maintenance Provides mformal‘uon on the meaning of, causes of, and corrections for
alarms and warnings.
15 Parameter Lists Provides information on the parameters.
16 Appendices Provides corresponding SERVOPACK and SigmaWin+ function names.




Related Documents

The relationships between the documents that are related to the Servo Drives are shown in the following
figure. The numbers in the figure correspond to the numbers in the table on the following pages. Refer
to these documents as required.
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Classification

Document Name

Document No.

Description

@

Machine Controller and
Servo Drive

General Catalog

Machine Controller and
AC Servo Drive
Solutions Catalog

KAEP S800001 22

Describes the features and
application examples for combi-
nations of MP3000-Series
Machine Controllers and X-7-
Series AC Servo Drives.

@
MP3300 Catalog

Machine Controller
MP3300

KAEP C880725 03

Provides detailed information on
MP3300 Machine Controllers,
including features and specifica-
tions.

®
¥-7-Series Catalog

AC Servo Drives
-7 Series

KAEP S800001 23

Provides detailed information on
X-7-Series AC Servo Drives,
including features and specifica-
tions.

@
Built-in Function Manuals

X-7-Series AC Servo Drive
2-7C SERVOPACK
Motion Control

User’s Manual

SIEP S800002 03

Provides detailed information on
the specifications, system con-
figuration, and application meth-
ods of the Motion Control
Function Modules (SVD, SVC4,
and SVR4) for X-7-Series £-7C
SERVOPACKS.

Machine Controller
MP3000 Series
Communications
User’s Manual

SIEP C880725 12

Provides detailed information on
the specifications, system con-
figuration, and communications
connection methods for the
Ethernet communications that
are used with MP3000-Series
Machine Controllers and X-7-
Series X-7C SERVOPACKS.

®
Option Module
User’s Manuals

Machine Controller
MP2000 Series
Communication Module
User’s Manual

SIEP C880700 04

Machine Controller
MP2000 Series
262IF-01 FL-net
Communication Module
User’s Manual

SIEP C880700 36

Machine Controller
MP2000 Series
263IF-01 EtherNet/IP
Communication Module
User’s Manual

SIEP C880700 39

Provide detailed information on
the specifications and commu-
nications methods for the Com-
munications Modules that can
be mounted to MP3000-Series
Machine Controllers and X-7-
Series £-7C SERVOPACKS.

Machine Controller
MP2000 Series
I/O Module

User’s Manual

SIEP C880700 34

Machine Controller

MP2000 Series

Analog Input/Analog Output Mod-
ule Al-01/AO-01

User’s Manual

SIEP C880700 26

Machine Controller
MP2000 Series

Counter Module CNTR-01
User’s Manual

SIEP C880700 27

Provide detailed information on
the specifications and commu-
nications methods for the I/O
Modules that can be mounted
to MP3000-Series Machine
Controllers and X-7-Series Z-7C
SERVOPACKS.

Continued on next page.
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Continued from previous page.

Classification

Document Name

Document No.

Description

®
Enclosed Documents

X-7-Series AC Servo Drive
2-7S, Z-7W, and X-7C
SERVOPACK

Safety Precautions

TOMP C710828 00

Provides detailed information for
the safe usage of X-7-Series
SERVOPACKS.

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Safety Precautions

Option Module

TOBP C720829 00

Provides detailed information for
the safe usage of Option Mod-
ules.

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide
Command Option Module

TOBP C720829 01

Provides detailed procedures for
installing the Command Option
Module in a SERVOPACK.

2-V-Series/X-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide
Fully-closed Module

TOBP C720829 03

Provides detailed procedures for
installing the Fully-closed Mod-
ule in a SERVOPACK.

2-V-Series/X-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide

Safety Module

TOBP C720829 06

Provides detailed procedures for
installing the Safety Module in a
SERVOPACK.

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide

INDEXER Module

TOBP C720829 02

Provides detailed procedures for
installing the INDEXER Module
in a SERVOPACK.

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide
DeviceNet Module

TOBP C720829 07

Provides detailed procedures for
installing the DeviceNet Module
in a SERVOPACK.

@

X-7-Series

>-7C SERVOPACK
Product Manual

X-7-Series AC Servo Drive
2-7C SERVOPACK
Product Manual

SIEP S800002 04

Provides detailed information on
selecting Z-7-Series 2-7C
SERVOPACKS; installing, con-
necting, setting, testing in trial
operation, and tuning Servo
Drives; writing, monitoring, and
maintaining programs; and other
information.

X-7-Series

3-7C SERVOPACK
Troubleshooting
Manual

X-7-Series AC Servo Drive
X-7C SERVOPACK
Troubleshooting Manual

SIEP S800002 07

Provides detailed troubleshoot-
ing information for X-7-Series
-7C SERVOPACKS.

Continued on next page.



Continued from previous page.

Classification

Document Name

Document No.

Description

®

X-7-Series
X-7S/Z-TW
SERVOPACK
Product Manuals

X-7-Series AC Servo Drive
2-7S SERVOPACK with
MECHATROLINK-4
Communications References
Product Manual

SIEP S800002 31

X-7-Series AC Servo Drive
>-7S SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

SIEP S800001 28

X-7-Series AC Servo Drive
2-7S SERVOPACK with
MECHATROLINK-II
Communications References
Product Manual

SIEP S800001 27

X-7-Series AC Servo Drive
2-7S SERVOPACK with
Analog Voltage/Pulse Train
References

Product Manual

SIEP S800001 26

X-7-Series AC Servo Drive
2-7S SERVOPACK
Command Option Attachable
Type with INDEXER Module
Product Manual

SIEP S800001 64

X-7-Series AC Servo Drive
¥-7S SERVOPACK
Command Option Attachable
Type with DeviceNet Module
Product Manual

This manual
(SIEP S800001 70)

X-7-Series AC Servo Drive
2-7W SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

SIEP S800001 29

Provide detailed information on
selecting X-7-Series Z-7S and
2-7W SERVOPACKS; installing,
connecting, setting, testing in
trial operation, tuning, monitor-
ing, and maintaining Servo
Drives; and other information.

)

X-7-Series
X-7S/Z-TW
SERVOPACK with
Hardware Option
Specifications
Product Manuals

X-7-Series AC Servo Drive
¥-7S/Z-7W SERVOPACK with
Hardware Option Specifications
Dynamic Brake

Product Manual

SIEP S800001 73

2-7-Series AC Servo Drive
2-7W/Z-7C SERVOPACK with
Hardware Option Specifications
HWBB Function

Product Manual

SIEP S800001 72

Provide detailed information on
Hardware Options for X-7-
Series SERVOPACKS.

Continued on next page.
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Continued from previous page.

Classification

Document Name

Document No.

Description

)]

X-7-Series

>-75/Z-7TW SERVOPACK
FT/EX

Product Manuals

X-7-Series AC Servo Drive
X-7S SERVOPACK with

FT/EX Specification for Indexing
Application

Product Manual

SIEP S800001 84

X-7-Series AC Servo Drive
>-7S SERVOPACK with

FT/EX Specification for Tracking
Application

Product Manual

SIEP S800001 89

X-7-Series AC Servo Drive

2-7S SERVOPACK with

FT/EX Specification

for Application with Special Motor,
SGM7D Motor

Product Manual

SIEP S800001 91

X-7-Series AC Servo Drive
2-7S SERVOPACK with
FT/EX Specification

for Press and injection
Molding Application
Product Manual

SIEP S800001 94

X-7-Series AC Servo Drive
X-7S SERVOPACK with
FT/EX Specification

for Transfer and

Alignment Application
Product Manual

SIEP S800001 95

X-7-Series AC Servo Drive
¥-7S SERVOPACK with
FT/EX Specification

for Torque/Force Assistance
for Conveyance Application
Product Manual

SIEP S800002 09

X-7-Series AC Servo Drive
2-7S SERVOPACK with
FT/EX Specification

for Cutting Application
Feed Shaft Motor

Product Manual

SIEP S800002 10

>-7-Series AC Servo Drive
¥-7S SERVOPACK with
FT/EX Specification

for Three-Point Latching
for Conveyance Application
Product Manual

SIEP S800002 17

X-7-Series AC Servo Drive
¥-7S SERVOPACK with
FT/EX Specification

for Semi-/Fully-Closed Loop
Control Online Switching
for Conveyance Application
Product Manual

SIEP S800002 27

X-7-Series AC Servo Drive
2-7W SERVOPACK with
FT/EX Specification

for Gantry Applications
Product Manual

SIEP S800002 29

Provide detailed information on
the FT/EX Option for Z-7-Series
SERVOPACKS.

Continued on next page.
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Classification

Document Name

Document No.

Description

®
Option Module
User’s Manual

AC Servo Drives

X-V Series/Z-V Series

for Large-Capacity Models/
-7 Series

User’s Manual

Safety Module

SIEP C720829 06

Provides detailed information
required for the design and
maintenance of a Safety Mod-
ule.

®
Enclosed Documents

AC Servo Drive
Rotary Servomotor
Safety Precautions

TOBP C230260 00

Provides detailed information for
the safe usage of Rotary Servo-
motors and Direct Drive Servo-

motors.

AC Servomotor
Linear T Series
Safety Precautions

TOBP C230800 00

Provides detailed information for
the safe usage of Linear Servo-
motors.

X-7-Series
Servomotor
Product Manuals

X-7-Series AC Servo Drive
Rotary Servomotor
Product Manual

SIEP S800001 36

X-7-Series AC Servo Drive
Linear Servomotor
Product Manual

SIEP S800001 37

X-7-Series AC Servo Drive
Direct Drive Servomotor
Product Manual

SIEP S800001 38

Provide detailed information on
selecting, installing, and con-
necting the X-7-Series Servo-
motors.

®

X-7-Series
Peripheral Device
Selection Manual

X-7-Series AC Servo Drive
Peripheral Device
Selection Manual

SIEP S800001 32

Provides the following informa-
tion in detail for Z-7-Series
Servo Systems.

» Cables: Models, dimensions,
wiring materials, connector
models, and connection spec-
ifications

« Peripheral devices: Models,
specifications, diagrams, and
selection (calculation) meth-
ods

®

X-7-Series
MECHATROLINK
Communications
Command Manuals

X-7-Series AC Servo Drive
MECHATROLINK-II
Communications
Command Manual

SIEP S800001 30

Provides detailed information on
the MECHATROLINK-II commu-
nications commands that are
used for a X-7-Series Servo
System.

X-7-Series AC Servo Drive
MECHATROLINK-III
Communications
Standard Servo Profile
Command Manual

SIEP S800001 31

Provides detailed information on
the MECHATROLINK-III com-
munications standard servo pro-
file commands that are used for
a X-7-Series Servo System.

X-7-Series AC Servo Drive
MECHATROLINK-4
Communications
Standard Servo Profile
Command Manual

SIEP S800002 32

Provides detailed information on
the MECHATROLINK-4 commu-
nications standard servo profile
commands that are used for a
X-7- Series Servo System.

@
Programming
Manuals

Machine Controller
MP3000 Series
LLadder Programming
Manual

SIEP C880725 13

Provides detailed information on
the ladder programming specifi-
cations and instructions for
MP3000-Series Machine Con-
trollers and X-7-Series 2-7C
SERVOPACKS.

Machine Controller
MP3000 Series
Motion Programming
Manual

SIEP C880725 14

Provides detailed information on
the motion programming and
sequence programming specifi-
cations and instructions for
MP3000-Series Machine Con-
trollers and X-7-Series X-7C
SERVOPACKS.

Continued on next page.
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Classification Document Name Document No. Description

System Integrated

Engineering Tool Describes in detail how to oper-

X¥-7-Series
Operation Interface
Operating Manuals

MPE720 Version 7
User’s Manual

SIEP C880761 03

ate MPE720 version 7.

X-7-Series AC Servo Drive
Digital Operator
Operating Manual

SIEP S800001 33

Describes the operating proce-
dures for a Digital Operator for a

X-7-Series Servo System.

AC Servo Drive
Engineering Tool
SigmaWin+
Operation Manual

SIET S800001 34

Provides detailed operating pro-

cedures for the SigmaWin+
Engineering Tool for a X-7-
Series Servo System.

Describes the functions, specifi-
cations, operating methods, and
. MECHATROLINK-III communi-
8:2:%3&2%{;') Module SIEP C880781 04 cations for the Remote I/0O Mod-
® ules for MP2000/MP3000-
Distributed Series Machine Controllers.

MECHATROLINK-III

170 Module Describes the functions, specifi-
User’s Manual cations, operating methods, and
MECHATROLINK-4 communi-
cations for the Remote I/0 Mod-
ules for MP3000-Series
Machine Controllers.

MECHATROLINK-4
Compatible I/0O Module
User’s Manual

SIEP C880782 01




Using This Manual

€ Technical Terms Used in This Manual
The following terms are used in this manual.

Term Meaning
Servomotor A X-7-Series Rotary Servomotor, Direct Drive Servomotor, or Linear Servomotor.

A generic term used for a X-7-Series Rotary Servomotor (SGM7M, SGM7J, SGM7A, SGM7P,
Rotary Servomotor SGM7G, or SGMMV) or a Direct Drive Servomotor (SGM7E, SGM7F, SGMCV, or SGMCS).
The descriptions will specify when Direct Drive Servomotors are excluded.

Linear Servomotor A X-7-Series Linear Servomotor (SGLG, SGLF, or SGLT).
SERVOPACK A X-7-Series Z-7S Command Option Module Attachable-Type Servo Amplifier.
Servo Drive The combination of a Servomotor and SERVOPACK.

A servo control system that includes the combination of a Servo Drive with a host controller
and peripheral devices.

Servo System

servo ON Supplying power to the motor.
servo OFF Not supplying power to the motor.

Shutting OFF the power supply to the motor by shutting OFF the base current to the power
transistor in the SERVOPACK.

servo lock A state in which the motor is stopped and is in a position loop with a position reference of 0.

One of the cables that connect to the main circuit terminals, including the Main Circuit Power
Supply Cable, Control Power Supply Cable, and Servomotor Main Circuit Cable.

The Engineering Tool for setting up and tuning Servo Drives or a computer in which the Engi-
neering Tool is installed.

base block (BB)

Main Circuit Cable

SigmaWin+

@ Differences in Terms for Rotary Servomotors and Linear Servomotors

There are differences in the terms that are used for Rotary Servomotors and Linear Servomotors.
This manual primarily describes Rotary Servomotors. If you are using a Linear Servomotor, you
need to interpret the terms as given in the following table.

Rotary Servomotors Linear Servomotors
torque force
moment of inertia mass
rotation movement
forward rotation and reverse rotation forward movement and reverse movement
CW and CCW pulse trains forward and reverse pulse trains
rotary encoder linear encoder
absolute rotary encoder absolute linear encoder
incremental rotary encoder incremental linear encoder
unit: min™ unit: mm/s
unit: N'm unit: N




Xii

€ Notation Used in this Manual

B Notation for Reverse Signals

The names of reverse signals (i.e., ones that are valid when low) are written with a forward slash (/)
before the signal abbreviation.

Notation Example
BK is written as /BK.

B Notation for Parameters

The notation depends on whether the parameter requires a numeric setting (parameter for numeric
setting) or requires the selection of a function (parameter for selecting functions).

 Parameters for Numeric Settings

Speed Loop Gain

Pn100

Parameter

number

for the parameter.

unit (setting increment)
that you can set for
the parameter.

parameter setting
before shipment.

change made to the
parameter will
become effective.

classification.

Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400, Immediately Tuning
This is the minimum  |[This is the This is when any

This is the parameter

This is the setting range ]

- Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
n.00o00O Use the encoder according to encoder specifications.
(default setting)
Pn002 |n.O1000 Use the encoder as an incremental encoder. After restart Setup
n.00200 Use the encoder as a single-turn absolute encoder.
N

\
I A\

Parameter
number

The notation “n.000O0O0O” indicates a parameter for selecting functions.
Each O indicates the setting for one digit.
The notation shown here means that the third digit from the right is set to 2.
The following format is used to show the individual bits of a parameter
setting: b.O000O0O OOOO OOOO OOO0O.
The individual bits of a parameter setting have specific meanings, but you
cannot set the bits individually. The individual bits must be converted to a
hexadecimal value to set a parameter.

Refer to the following section for details on settings.
I 15.1.2 List of Parameters (page 15-3)

) This column explains the
selections for the function.

Notation Example

Notation Examples for Pn002

Digit Notation Numeric Value Notation
n.0 00O Notation Meaning Notation Meaning
T_, Pn002 = | Indicates the first digit from Pn002 = | Indicates that the first digit from
n.OO0O0OX | the right in Pn002. n.OOO0O1 | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.O0OXO | from the right in Pn002. n.0O10 | the right in Pn002 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OOXOO | the right in Pn002. n.O0100 | the right in Pn002 is set to 1.
Pn002 = |Indicates the fourth digit from || Pn002 = | Indicates that the fourth digit from
n.XOOO | the right in Pn002. n.100O0 | the right in Pn002 is set to 1.

€ Engineering Tools Used in This Manual
This manual uses the interfaces of the SigmaWin+ for descriptions.



€ Trademarks

* QR code is a trademark of Denso Wave Inc.
* DeviceNet is a trademark of the ODVA (Open DeviceNet Vendor Association, Inc.).

« Other product names and company names are the trademarks or registered trademarks of the
respective company. “TM” and the ® mark do not appear with product or company names in this

manual.

& Visual Aids

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

N
@ Indicates precautions or restrictions that must be observed.
Also indicates alarm displays and other precautions that will not result in machine damage.
Important

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

Term

Example Indicates operating or setting examples.

Information Indicates supplemental information to deepen understanding or useful information.

xiii



Safety Precautions

€ Safety Information

To prevent personal injury and equipment damage in advance, the following signal words are used
to indicate safety precautions in this document. The signal words are used to classify the hazards
and the degree of damage or injury that may occur if a product is used incorrectly. Information
marked as shown below is important for safety. Always read this information and heed the precau-

tions that are provided.

A DANGER

® Indicates precautions that, if not heeded, are likely to result in loss of life, serious injury, or fire.

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

/\ CAUTION

® Indicates precautions that, if not heeded, could result in relatively serious or minor injury, or in
fire.

® Indicates precautions that, if not heeded, could result in property damage.

Xiv



€ Safety Precautions That Must Always Be Observed

B General Precautions

A DANGER

® Read and understand this manual to ensure the safe usage of the product.

® Keep this manual in a safe, convenient place so that it can be referred to whenever necessary.
Make sure that it is delivered to the final user of the product.

® Do not remove covers, cables, connectors, or optional devices while power is being supplied to
the SERVOPACK.
There is a risk of electric shock, operational failure of the product, or burning.

/\ WARNING

® Use a power supply with specifications (number of phases, voltage, frequency, and AC/DC
type) that are appropriate for the product.
There is a risk of burning, electric shock, or fire.

® Connect the ground terminals on the SERVOPACK and Servomotor to ground poles according
to local electrical codes (100 Q or less for a SERVOPACK with a 100-VAC or 200-VAC power
supply, and 10 Q or less for a SERVOPACK with a 400-VAC power supply).
There is a risk of electric shock or fire.

® Do not attempt to disassemble, repair, or modify the product.
There is a risk of fire or failure.
The warranty is void for the product if you disassemble, repair, or modify it.

/N\ CAUTION

® The SERVOPACK heat sinks, regenerative resistors, External Dynamic Brake Resistors, Servo-
motors, and other components can be very hot while power is ON or soon after the power is
turned OFF. Implement safety measures, such as installing covers, so that hands and parts
such as cables do not come into contact with hot components.
There is a risk of burn injury.

® For a 24-VDC power supply, use a power supply device with double insulation or reinforced
insulation.
There is a risk of electric shock.

® Do not damage, pull on, apply excessive force to, place heavy objects on, or pinch cables.
There is a risk of failure, damage, or electric shock.

® The person who designs the system that uses the hard wire base block safety function must
have a complete knowledge of the related safety standards and a complete understanding of
the instructions in this document.
There is a risk of injury, product damage, or machine damage.

® Do not use the product in an environment that is subject to water, corrosive gases, or flamma-
ble gases, or near flammable materials.
There is a risk of electric shock or fire.




NOTICE

® Do not attempt to use a SERVOPACK or Servomotor that is damaged or that has missing parts.

® Install external emergency stop circuits that shut OFF the power supply and stops operation
immediately when an error occurs.

® |n locations with poor power supply conditions, install the necessary protective devices (such as
AC reactors) to ensure that the input power is supplied within the specified voltage range.
There is a risk of damage to the SERVOPACK.

® Use a Noise Filter to minimize the effects of electromagnetic interference.
Electronic devices used near the SERVOPACK may be affected by electromagnetic interference.

® Always use a Servomotor and SERVOPACK in one of the specified combinations.

® Do not touch a SERVOPACK or Servomotor with wet hands.
There is a risk of product failure.

B Storage Precautions

/\ CAUTION

® Do not place an excessive load on the product during storage. (Follow all instructions on the
packages.)
There is a risk of injury or damage.

NOTICE

® Do not install or store the product in any of the following locations.

+ Locations that are subject to direct sunlight

» Locations that are subject to ambient temperatures that exceed product specifications

» Locations that are subject to relative humidities that exceed product specifications

» Locations that are subject to condensation as the result of extreme changes in temperature
» Locations that are subject to corrosive or flammable gases

Locations that are near flammable materials
Locations that are subject to dust, salts, or iron powder
Locations that are subject to water, oil, or chemicals
Locations that are subject to vibration or shock that exceeds product specifications
» Locations that are subject to radiation
If you store or install the product in any of the above locations, the product may fail or be damaged.

B Transportation Precautions

/N\ CAUTION

® Transport the product in a way that is suitable to the mass of the product.

® Do not use the eyebolts on a SERVOPACK or Servomotor to move the machine.
There is a risk of damage or injury.

® When you handle a SERVOPACK or Servomotor, be careful of sharp parts, such as the corners.
There is a risk of injury.

® Do not place an excessive load on the product during transportation. (Follow all instructions on

the packages.)
There is a risk of injury or damage.
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NOTICE

® Do not hold onto the front cover or connectors when you move a SERVOPACK.
There is a risk of the SERVOPACK falling.

® A SERVOPACK or Servomotor is a precision device. Do not drop it or subject it to strong shock.

There is a risk of failure or damage.

® Do not subject connectors to shock.
There is a risk of faulty connections or damage.

® If disinfectants or insecticides must be used to treat packing materials such as wooden frames,
plywood, or pallets, the packing materials must be treated before the product is packaged, and
methods other than fumigation must be used.
Example: Heat treatment, where materials are kiln-dried to a core temperature of 56°C for 30

minutes or more.

If the electronic products, which include stand-alone products and products installed in machines,
are packed with fumigated wooden materials, the electrical components may be greatly damaged
by the gases or fumes resulting from the fumigation process. In particular, disinfectants containing
halogen, which includes chlorine, fluorine, bromine, or iodine can contribute to the erosion of the
capacitors.

® Do not overtighten the eyebolts on a SERVOPACK or Servomotor.
If you use a tool to overtighten the eyebolts, the tapped holes may be damaged.

Installation Precautions

/\ CAUTION

® Install the Servomotor or SERVOPACK in a way that will support the mass given in technical
documents.

® |nstall SERVOPACKS, Servomotors, regenerative resistors, and External Dynamic Brake Resis-
tors on nonflammable materials.
Installation directly onto or near flammable materials may result in fire.

® Provide the specified clearances between the SERVOPACK and the control panel as well as
with other devices.
There is a risk of fire or failure.

® Install the SERVOPACK in the specified orientation.
There is a risk of fire or failure.

® Do not step on or place a heavy object on the product.
There is a risk of failure, damage, or injury.

® Do not allow any foreign matter to enter the SERVOPACK or Servomotor.
There is a risk of failure or fire.
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NOTICE

® Do not install or store the product in any of the following locations.
» Locations that are subject to direct sunlight
» Locations that are subject to ambient temperatures that exceed product specifications
» Locations that are subject to relative humidities that exceed product specifications
» Locations that are subject to condensation as the result of extreme changes in temperature
» Locations that are subject to corrosive or flammable gases
» Locations that are near flammable materials
» Locations that are subject to dust, salts, or iron powder
» Locations that are subject to water, oil, or chemicals
» Locations that are subject to vibration or shock that exceeds product specifications
» Locations that are subject to radiation
If you store or install the product in any of the above locations, the product may fail or be damaged.

® Use the product in an environment that is appropriate for the product specifications.
If you use the product in an environment that exceeds product specifications, the product may fail
or be damaged.

® A SERVOPACK or Servomotor is a precision device. Do not drop it or subject it to strong shock.
There is a risk of failure or damage.

® Always install a SERVOPACK in a control panel.

® Do not allow any foreign matter to enter a SERVOPACK or a Servomotor with a Cooling Fan and
do not cover the outlet from the Servomotor’s cooling fan.
There is a risk of failure.

B Wiring Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

/\ WARNING

® Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

® Check all wiring and power supplies carefully.
Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit fail-
ures. If a short-circuit failure occurs as a result of any of these causes, the holding brake will not
work. This could damage the machine or cause an accident that may result in death or injury.

® Connect the AC and DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on the
SERVOPACK.
» Connect a DC power supply to the B1/@® and © 2 terminals and the L1C and L2C terminals on the
SERVOPACK.
There is a risk of failure or fire.

® |f you use a SERVOPACK with the Dynamic Brake Hardware Option, connect an External
Dynamic Brake Resistor that is suitable for the machine and equipment specifications to the
specified terminals.
There is a risk of unexpected operation, machine damage, burning, or injury when an emergency
stop is performed.
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/\ CAUTION

® Wait for at least six minutes after turning OFF the power supply (with a SERVOPACK for a 100-
VAC input, wait for at least nine minutes) and then make sure that the CHARGE indicator is not
lit before starting wiring or inspection work. Do not touch the power supply terminals while the
CHARGE lamp is lit after turning OFF the power supply because high voltage may still remain in
the SERVOPACK.

There is a risk of electric shock.

® Observe the precautions and instructions for wiring and trial operation precisely as described in
this document.
Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may cause
the SERVOPACK to fail, damage the equipment, or cause an accident resulting in death or injury.

® Check the wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models. Always confirm the pin
layouts in technical documents for your model before operation.
There is a risk of failure or malfunction.

® Connect wires to power supply terminals and motor connection terminals securely with the
specified methods and tightening torque.
Insufficient tightening may cause wires and terminal blocks to generate heat due to faulty contact,
possibly resulting in fire.

® Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/O Sig-
nal Cables and Encoder Cables.

® The maximum wiring length is 3 m for I/0 Signal Cables, and 50 m for Encoder Cables or Servo-
motor Main Circuit Cables.

® Observe the following precautions when wiring the SERVOPACK’s main circuit terminals.

» Turn ON the power supply to the SERVOPACK only after all wiring, including the main circuit termi-
nals, has been completed.

« If a connector is used for the main circuit terminals, remove the main circuit connector from the SER-
VOPACK before you wire it.

* Insert only one wire per insertion hole in the main circuit terminals.

« When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into con-
tact with adjacent wires.

® Install molded-case circuit breakers and other safety measures to provide protection against
short circuits in external wiring.
There is a risk of fire or failure.

NOTICE

® Whenever possible, use the Cables specified by Yaskawa.
If you use any other cables, confirm the rated current and application environment of your model
and use the wiring materials specified by Yaskawa or equivalent materials.

® Securely tighten connector screws and lock mechanisms.
Insufficient tightening may result in connectors falling off during operation.

® Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the 1/0 Sig-
nal Cables or Encoder Cables) together or run them through the same duct. If you do not place
power lines and low-current lines in separate ducts, separate them by at least 30 cm.
If the cables are too close to each other, malfunctions may occur due to noise affecting the low-cur-
rent lines.

® Install a battery at either the host controller or on the Encoder Cable.
If you install batteries both at the host controller and on the Encoder Cable at the same time, you
will create a loop circuit between the batteries, resulting in a risk of damage or burning.

® When connecting a battery, connect the polarity correctly.
There is a risk of battery rupture or encoder failure.
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B Operation Precautions

/\ WARNING

® Before starting operation with a machine connected, change the settings of the switches and
parameters to match the machine.
Unexpected machine operation, failure, or personal injury may occur if operation is started before
appropriate settings are made.

® Do not radically change the settings of the parameters.
There is a risk of unstable operation, machine damage, or injury.

® Install limit switches or stoppers at the ends of the moving parts of the machine to prevent
unexpected accidents.
There is a risk of machine damage or injury.

® For trial operation, securely mount the Servomotor and disconnect it from the machine.
There is a risk of injury.

® Forcing the motor to stop for overtravel is disabled when the Jog, Origin Search, or Easy FFT
utility function is executed. Take necessary precautions.
There is a risk of machine damage or injury.

® When an alarm occurs, the Servomotor will coast to a stop or stop with the dynamic brake
according to the SERVOPACK Option and settings. The coasting distance will change with the
moment of inertia of the load and the resistance of the External Dynamic Brake Resistor. Check
the coasting distance during trial operation and implement suitable safety measures on the
machine.

® Do not enter the machine’s range of motion during operation.
There is a risk of injury.

® Do not touch the moving parts of the Servomotor or machine during operation.
There is a risk of injury.

/\ CAUTION

® Design the system to ensure safety even when problems, such as broken signal lines, occur.
For example, the CCW-OT and CW-OT signals are set in the default settings to operate on the
safe side if a signal line breaks. Do not change the polarity of this type of signal.

® \When overtravel occurs, the power supply to the motor is turned OFF and the brake is released.
If you use the Servomotor to drive a vertical load, set the Servomotor to enter a zero-clamped
state after the Servomotor stops. Also, install safety devices (such as an external brake or
counterweight) to prevent the moving parts of the machine from falling.

® Always turn OFF the servo before you turn OFF the power supply. If you turn OFF the main cir-
cuit power supply or control power supply during operation before you turn OFF the servo, the

Servomotor will stop as follows:

« If you turn OFF the main circuit power supply during operation without turning OFF the servo, the
Servomotor will stop abruptly with the dynamic brake.

« If you turn OFF the control power supply without turning OFF the servo, the stopping method that is
used by the Servomotor depends on the model of the SERVOPACK. For detalils, refer to the manual
for the SERVOPACK.

« If you use a SERVOPACK with the Dynamic Brake Hardware Option, the Servomotor stopping meth-
ods will be different from the stopping methods used without the Option or with other Hardware
Options. For details, refer to the following manual.

11 =-7-Series £-7S/2-7W SERVOPACK with Dynamic Brake Hardware Option Specifications Product Manual
(Manual No.: SIEP S800001 73)
® Do not use the dynamic brake for any application other than an emergency stop.

There is a risk of failure due to rapid deterioration of elements in the SERVOPACK and the risk of

unexpected operation, machine damage, burning, or injury.




NOTICE

® When you adjust the gain during system commissioning, use a measuring instrument to monitor
the torque waveform and speed waveform and confirm that there is no vibration.
If a high gain causes vibration, the Servomotor will be damaged quickly.

® Do not frequently turn the power supply ON and OFF. After you have started actual operation,
allow at least one hour between turning the power supply ON and OFF (as a guideline).
Do not use the product in applications that require the power supply to be turned ON and OFF
frequently.
The elements in the SERVOPACK will deteriorate quickly.

® An alarm or warning may occur if communications are performed with the host controller while
the SigmaWin+ or Digital Operator is operating.
If an alarm or warning occurs, it may interrupt the current process and stop the system.

® After you complete trial operation of the machine and facilities, use the SigmaWin+ to back up
the settings of the SERVOPACK parameters. You can use them to reset the parameters after
SERVOPACK replacement.
If you do not copy backed up parameter settings, normal operation may not be possible after a
faulty SERVOPACK is replaced, possibly resulting in machine or equipment damage.

B Maintenance and Inspection Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

® Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

/\ CAUTION

® Wait for at least six minutes after turning OFF the power supply (with a SERVOPACK for a 100-
VAC input, wait for at least nine minutes) and then make sure that the CHARGE indicator is not
lit before starting wiring or inspection work. Do not touch the power supply terminals while the
CHARGE lamp is lit after turning OFF the power supply because high voltage may still remain in
the SERVOPACK.

There is a risk of electric shock.

® Before you replace a SERVOPACK, back up the settings of the SERVOPACK parameters. Copy
the backed up parameter settings to the new SERVOPACK and confirm that they were copied
correctly.
If you do not copy backed up parameter settings or if the copy operation is not completed normally,
normal operation may not be possible, possibly resulting in machine or equipment damage.

® Discharge all static electricity from your body before you operate any of the buttons or switches
inside the front cover of the SERVOPACK.
There is a risk of equipment damage.
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B Troubleshooting Precautions

A DANGER

® If the safety device (molded-case circuit breaker or fuse) installed in the power supply line oper-
ates, remove the cause before you supply power to the SERVOPACK again. If necessary, repair
or replace the SERVOPACK, check the wiring, and remove the factor that caused the safety
device to operate.
There is a risk of fire, electric shock, or injury.

/\ WARNING

® The product may suddenly start to operate when the power supply is recovered after a momen-
tary power interruption. Design the machine to ensure human safety when operation restarts.
There is a risk of injury.

/N\ CAUTION

® When an alarm occurs, remove the cause of the alarm and ensure safety. Then reset the alarm
or turn the power supply OFF and ON again to restart operation.
There is a risk of injury or machine damage.

® If the Servo ON signal is input to the SERVOPACK and an alarm is reset, the Servomotor may
suddenly restart operation. Confirm that the servo is OFF and ensure safety before you reset an
alarm.
There is a risk of injury or machine damage.

® Always insert a magnetic contactor in the line between the main circuit power supply and the
main circuit power supply terminals on the SERVOPACK so that the power supply can be shut
OFF at the main circuit power supply.
If a magnetic contactor is not connected when the SERVOPACK fails, a large current may flow,
possibly resulting in fire.

® If an alarm occurs, shut OFF the main circuit power supply.
There is a risk of fire due to a regenerative resistor overheating as the result of regenerative transis-
tor failure.

® Install a ground fault detector against overloads and short-circuiting or install a molded-case
circuit breaker combined with a ground fault detector.
There is a risk of SERVOPACK failure or fire if a ground fault occurs.

® The holding brake on a Servomotor will not ensure safety if there is the possibility that an exter-
nal force (including gravity) may move the current position and create a hazardous situation
when power is interrupted or an error occurs. If an external force may cause movement, install
an external braking mechanism that ensures safety.

B Disposal Precautions

regulations. Be sure to include these contents in all labelling and warning notifications

® Correctly discard the product as stipulated by regional, local, and municipal laws and
on the final product as necessary. ﬁ
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General Precautions

® Figures provided in this document are typical examples or conceptual representations. There
may be differences between them and actual wiring, circuits, and products.

® The products shown in illustrations in this document are sometimes shown without covers or

protective guards. Always replace all covers and protective guards before you use the product.

® If you need a new copy of this document because it has been lost or damaged, contact your
nearest Yaskawa representative or one of the offices listed on the back of this document.

® This document is subject to change without notice for product improvements, specifications
changes, and improvements to the manual itself.
We will update the document number of the document and issue revisions when changes are
made.

® Any and all quality guarantees provided by Yaskawa are null and void if the customer modifies

the product in any way. Yaskawa disavows any responsibility for damages or losses that are
caused by modified products.
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@ Details of Warranty

B Warranty Period

The warranty period for a product that was purchased (hereinafter called the “delivered product”) is
one year from the time of delivery to the location specified by the customer or 18 months from the
time of shipment from the Yaskawa factory, whichever is sooner.

B Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to

Yaskawa occurs during the above warranty period.

This warranty does not cover defects caused by the delivered product reaching the end of its ser-

vice life and replacement of parts that require replacement or that have a limited service life.

This warranty does not cover failures that result from any of the following causes.

» Improper handling, abuse, or use in unsuitable conditions or in environments not described in
product catalogs or manuals, or in any separately agreed-upon specifications

« Causes not attributable to the delivered product itself

» Modifications or repairs not performed by Yaskawa

» Use of the delivered product in a manner in which it was not originally intended

» Causes that were not foreseeable with the scientific and technological understanding at the time
of shipment from Yaskawa

» Events for which Yaskawa is not responsible, such as natural or human-made disasters

€ Limitations of Liability

 Yaskawa shall in no event be responsible for any damage or loss of opportunity to the customer
that arises due to failure of the delivered product.

 Yaskawa shall not be responsible for any programs (including parameter settings) or the results of
program execution of the programs provided by the user or by a third party for use with program-
mable Yaskawa products.

» The information described in product catalogs or manuals is provided for the purpose of the cus-
tomer purchasing the appropriate product for the intended application. The use thereof does not
guarantee that there are no infringements of intellectual property rights or other proprietary rights
of Yaskawa or third parties, nor does it construe a license.

» Yaskawa shall not be responsible for any damage arising from infringements of intellectual prop-
erty rights or other proprietary rights of third parties as a result of using the information described
in catalogs or manuals.
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€ Suitability for Use

« Itis the customer’s responsibility to confirm conformity with any standards, codes, or regulations
that apply if the Yaskawa product is used in combination with any other products.
» The customer must confirm that the Yaskawa product is suitable for the systems, machines, and
equipment used by the customer.
« Consult with Yaskawa to determine whether use in the following applications is acceptable. If use
in the application is acceptable, use the product with extra allowance in ratings and specifica-
tions, and provide safety measures to minimize hazards in the event of failure.
« Outdoor use, use involving potential chemical contamination or electrical interference, or use
in conditions or environments not described in product catalogs or manuals
* Nuclear energy control systems, combustion systems, railroad systems, aviation systems,
vehicle systems, medical equipment, amusement machines, and installations subject to sep-
arate industry or government regulations
« Systems, machines, and equipment that may present a risk to life or property
» Systems that require a high degree of reliability, such as systems that supply gas, water, or
electricity, or systems that operate continuously 24 hours a day
« Other systems that require a similar high degree of safety
Never use the product for an application involving serious risk to life or property without first
ensuring that the system is designed to secure the required level of safety with risk warnings and
redundancy, and that the Yaskawa product is properly rated and installed.
The circuit examples and other application examples described in product catalogs and manuals
are for reference. Check the functionality and safety of the actual devices and equipment to be
used before using the product.
» Read and understand all use prohibitions and precautions, and operate the Yaskawa product
correctly to prevent accidental harm to third parties.

® Specifications Change

The names, specifications, appearance, and accessories of products in product catalogs and
manuals may be changed at any time based on improvements and other reasons. The next edi-
tions of the revised catalogs or manuals will be published with updated code numbers. Consult

with your Yaskawa representative to confirm the actual specifications before purchasing a product.
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Compliance with UL Standards, EU Directives, and Other Safety Standards

Certification marks for the standards for which the product has been certified by certification bodies
are shown on nameplate. Products that do not have the marks are not certified for the standards.

Refer to the Servomotor manual for compliant standards of Servomotors.

€ North American Safety Standards (UL)

®

CERTIFIED

Product Model North American Safety Standards (UL File No.)

UL 61800-5-1 (E147823)
SERVOPACKSs SGD7S CSA G22.2 No.974

& EU Directives

C€

Product Model EU Directive Harmonized Standards
Machinery Directive .
5006/42/EG EN ISO13849-1: 2015
EN 55011 group 1, class A
EMC Directive EN 61000-6-2
2014/30/EU EN 61000-6-4
SERVOPACKSs SGD7S EN 61800-3
(Category C2, Second environment)
Low Voltage Directive EN 50178
2014/35/EU EN 61800-5-1
RoHS Directive EN IEC 63000

2011/65/EU (EU)2015/863

Note: 1. We declared the CE Marking based on the harmonized standards in the above table.

2. These products are for industrial use. In home environments, these products may cause electromagnetic interfer-
ence and additional noise reduction measures may be necessary.

€ Safety Standards

Product Model Safety Standards Standards
. EN ISO13849-1: 2015
Safety of Machinery IEC 60204-1
IEC 61508 series
SERVOPACKs | SGD7S Functional Safety IEC 62061
IEC 61800-5-2
EMC |IEC 61326-3-1
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B Safety Parameters

Iltem Standards Performance Level
Safety Integrity Level IEC 61508 SIL3
yimeanty IEC 62061 SILCL3
Mission Time IEC 61508 10 years 20 years
. , IEC 61508 PFH = 4.04 x 10°[1/h] | PFH = 4.05 x 10°°[1/h]
Probability of Dangerous Failure per Hour IEC 62061 (4.04% of SIL3) (4.05% of SIL3)

Performance Level

EN ISO 13849-1

PLe (Category 3)

Mean Time to Dangerous Failure of Each Channel

EN ISO 13849-1

MTTFd: High

Average Diagnostic Coverage

EN ISO 13849-1

DCavg: Medium

Stop Category IEC 60204-1 Stop category 0
Safety Function IEC 61800-5-2 | STO

Hardware Fault Tolerance IEC 61508 HFT =1
Subsystem IEC 61508 B
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1.1 The X-7 Series

The X-7 Series

The X-7-Series SERVOPACKS are designed for applications that require frequent high-speed
and high-precision positioning. The SERVOPACK will make the most of machine performance
in the shortest time possible, thus contributing to improving productivity.

The X2-7-Series Command Option Attachable-Type SERVOPACKSs can be combined with Z-V-
Series Option Modules to achieve the required control capabilities.

This manual describes the application of a Command Option Attachable-Type SERVOPACK used

in combination with a DeviceNet Module.
Note

Basic Information
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1.2 Introduction to the DeviceNet Module

1.2.1 DeviceNet Terminology

Introduction to the DeviceNet Module

A DeviceNet Module can be attached only to a Command Option Attachable-Type SERVOPACK.

Note

You can attach the DeviceNet Module to a Command Option Attachable-Type SERVOPACK to
use the SERVOPACK as a slave in DeviceNet communications.*

This will allow you to send positioning references and origin return commands from the host

device that functions as the DeviceNet master.

There are two models of DeviceNet Modules. Each has a different power supply method.

» DeviceNet Module driven by control power supply: Power is supplied to this DeviceNet Mod-
ule from the control power supply of the SERVOPACK.

» DeviceNet Module driven by external power supply: Power is supplied to this DeviceNet
Module from the communications power supply on the DeviceNet communications cable.

* DeviceNet communications are used worldwide as a global standard for FA field network communications. Devi-
ceNet communications allow you to easily communicate between a wide range of devices from different vendors.

1.2.1

DeviceNet Terminology

The following table lists the DeviceNet terms that are used in this manual.

Term

Meaning

Open DeviceNet Vendor Association: This vendor association was established to

ODVA promote DeviceNet, a CAN field network.

CAN Qontrqller Area NQtwqu: The CAN protocol was created by the ISO to standard-
ize serial communications.

cCcw Counterclockwise.

CW Clockwise.

I/0 communications

One of the communications methods that is used for DeviceNet communica-
tions. Data is sent and received cyclically with relatively high priority.

Explicit message
communications

One of the communications methods that is used for DeviceNet communica-
tions. You can change or read attributes, but priority is relatively low.

1.2.2

Data Types

The following table describes the data types that are used in this manual.

Data Type Description
BOOL Boolean data, which has one of two logical values, TRUE or FALSE
USINT Unsigned 8-bit integer
UINT Unsigned 16-bit integer
UDINT Unsigned 32-bit integer
INT Signed 16-bit integer
DINT Signed 32-bit integer
WORD 16-bit bit string
STRING Text string of single-byte characters*

* The data size depends on the length of the text string.



1.3 Interpreting the Nameplate

Interpreting the Nameplate

The following basic information is provided on the nameplate.

1.3.1 SERVOPACK Nameplate

1.3.1

SERVOPACK Nameplate

— R iRk &/ %
/ @ Mmect ground wire minal marked wif Symbol, —/

Connectez le fil de ferre a la borne reperee par ce symbole

SERVOPACK model —*

SERVOPACK MODEL SGDT7S—-1REAEQA 1P70
a1y | 128/3FE 1002007 50/60E

INPUT {PH:2. A 3PH: 1. 3A R
CONT. | 1PH 200-240V 50/608% 0_1A C—
JPH 0-240V 0-500H: t055%

OUTPUT| 3 5y 7000 e

BTO information

Order number —»-
Serial number —=

KK KR KKK KR KKK KK KKK KOk oK

BTO/Nskosk sk sk ok sk k ok &k ok %k @Q = K@
8

ko sk ok koK KOk Sk KOk Ok ko ok ok
KKK KOK KK K KOk KOk K Kk ok
E \ & 4
S

skokokokok ook ok ok ok ok ok ok ok ok ok sk kok
O/ N %k %k ok ok ok ok % ok % %

YASKAWA ELECTRIC CORPORATION
2-1 Kurosakishiroishi, Yahatanishi-ku,

S/N ok kokok ko ok ok ok ok ok ok ok ok
Kitakyusyu 806-0004 Japar MADE IN JAPAN

~— Degree of protection
SURRONDING | ~— Surrounding air temperature

1.3.2

DeviceNet Module Nameplate

SERVOPACK 1P*x

Name——— | OPTION MODULE

Option Module model ——»

Serial number ——

MODEL SGDV-OCAQ4A
R R R R R R R ]

O/ N %% % % % % % % % % Bi
S/N *kk k% kkkk ok xkkx

Use with SEDV & SED7S
SERVOPACK only.

C€ B

y YASKAWA ELECTRH% CR/@&T'I]QN
MADE IN JAPAN

RIC O

2-1 Kurosakishiroishi, Yahatanishi-ku,
Kitakyusyu 806-0004 Japan

Basic Information
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1.4 Part Names

Part Names

N —-
. 7 SERVOPACKL ) OCA04A @
® (on side of g ,{ % C“Au [H o= =i
Main circuit % SERVOPACK) / . ® |:> @x‘_ X oa T
terminals @ 78 7 ® ] : == |
N Q ® AN e ® ®fzﬁr (—‘t—v—w - @
@ O ’c[ cm*’—‘ ® @— - S| —@
Xg @Z OS ® o ] @ H %;5 2
S o8 ° o _HEO
Em o9 |@ ®
R o8 &)
Bos .
0
@D OQ ®
m Og J
Motor @
terminals
@
@
No. Name Description Reference
® | Front Cover - -
@ | Input Voltage - -
® | Nameplate Indicates the SERVOPACK model and ratings. page 1-5
@ | Model The model of the SERVOPACK. page 1-10
® | QR Code The QR code that is used by the MechatroCloud service. -
Lit while the main circuit power is being supplied.
Note: Even if you turn OFF the main circuit power supply, this
® | CHARGE indicator will be lit as long as the internal capacitor remains _
charged. Do not touch the main circuit or motor terminals
while this indicator is lit. Doing so may result in electric
shock.
@ | Main Gircuit Terminals The terminals depend on the main circuit power supply age 4-11
input specifications of the SERVOPACK. pag
Servomotor Terminals (U, V, | The connection terminals for the Servomotor Main Circuit
and W) Cable (power line). page 4-26
, The ground terminals to prevent electric shock. Always _
® | Ground Terminal (@) connect this terminal.
® | DeviceNet Module - -
Rotary Switches (NA x10 Use these switches to set the node address for DeviceNet
(D] Co page 13-3
and x1) communications.
. Use this switch to set the baud rate for DeviceNet com-
@ | Rotary Switch (DR) munications. page 13-4
@ | I/0 Signal Connector (CN11) | Not used. -
MS Indicator Shows the status of the Module. 2q6 1-9
@ | NS Indicator Shows the status of the DeviceNet network. bag
® DeviceNet Communications | Used to connect to devices that comply with DeviceNet age 4-48
Connector (CN6) specifications. pag
Serial Communications Con- | Used to connect to the Digital Operator (a peripheral )
@ nector (CN3) device). page 4-50
Computer Connector (CN7) | A USB connector to connect a computer. page 4-50
I/0 Signal Connector (CN1) | Connects to sequence I/0O signals. page 4-36
@ | Safety Connector (CN8) Connects to a safety function device. page 4-41
» Rotary Servomotor: Connects to the encoder in the Ser-
vomotor.
® | Encoder Connegtor (CN2) « Linear Servomotor: Connects to a Serial Converter Unit | P29® 4-26
or linear encoder.
@ | Fully-Closed Option Module | Connected to perform fully-closed control. -

Continued on next page.



1.4 Part Names

Continued from previous page.

(CND)

the motor speed, torque reference, or other values.

Panel Display

Displays the servo status with a seven-segment display.

No. Name Description Reference
@ | Serial Number - -

@ | DIP Switch Not used. -

@ | Rotary Switch Not used. -

@®@ | PWR Lights when the control power is being supplied. -

@ | COM Not used. (Never lit.) -
Analog Monitor Connector You can use a special cable (peripheral device) to monitor page 4-50
@

Basic Information
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1.5 Interpreting Panel Displays

1.5.1 Panel Displays

m Interpreting Panel Displays

1.5.1

Panel Displays

You can check the Servo Drive status on the panel display of the SERVOPACK.
Also, if an alarm or warning occurs, the alarm or warning number will be displayed.

Interpreting Status Displays

The status is displayed as described below.

Display Meaning Display Meaning

Rotation Detection Display

Lit if the Servomotor speed is higher than the .
setting of Pn502 or Pn581 and not lit if the Reference Input Display
speed is lower than the setting. (The default set- A Lit while a reference is being input.

ting is 20 min™ or 20 mm/s.)

Base Block Display Connected Display
- Lit during the base block state (servo OFF). Not Lit while there is a connection.
lit while the servo is ON. [

Alarm and Warning Displays

If there is an alarm or warning, the display will change in the following order.
Example: Alarm A.020

[Status Display— Not lit, —» H.—» Not lit.—= D — Not lit.—» E’ — Not lit.— E — Not Iit.j

Hard Wire Base Block Active Display
If a hard wire base block (HWBB) is active, the display will change in the following order.
[Status Display—» Not lit. —» {{ —+ Not lt.— {5 — Not lit.— {5,—» Not it~




1.5 Interpreting Panel Displays
1.5.2 LED Indicators

152 LED Indicators

The DeviceNet Module is equipped with two LED indicators: a Module status indicator to indi-
cate the status of the DeviceNet Module, and a network status indicator to indicate the status
of DeviceNet communications. Both of these indicators use two-color LEDs (red and green).

The LED indicator specifications conform to the ODVA DeviceNet Specification Release 2.0.

DeviceNet
Module

HE—

OCAO4A
NA
X10

e
IS
e

511 DR

Indicators

Module Status (MS) Indicator

The MS indicator shows the status of the DeviceNet Module.

Indicator Status
Not lit. The SERVOPACK’s control power supply is turned OFF.
Lit green. The SERVOPACK is operating normally.
Flashing green. The SERVOPACK is initializing.
Flashing red. Minor SERVOPACK failure.*
Lit red. Major SERVOPACK failure. *
gge;r:]egtzl)’/egi?hmg The SERVOPACK is performing self-diagnosis.

* Refer to the following chapter for details.
I Chapter 14 Maintenance

Network Status (NS) Indicator

The NS indicator shows the status of DeviceNet communications.

Indicator

Status

Not lit.

The SERVOPACK’s control power supply is turned OFF or the
SERVOPACK is not online.

Flashing green.

The SERVOPACK is online but it is not connected to the master.

Lit green. The SERVOPACK is online and it is connected to the master.
Flashing red. Connection to the master has timed out.*
Lit red. A fatal error has occurred in DeviceNet communications.*

* Refer to the following chapter for details.
I Chapter 14 Maintenance

Basic Information
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1.6 Model Designations

1.6.1 Interpreting SERVOPACK Model Numbers

m Model Designations

1-10

1.6.1

Interpreting SERVOPACK Model Numbers

SGD7S

>-7-Series

2-78

SERVOPACKs

- R/ O A 00 A 001

Maximum Applicable

1st+2nd+3rd digits Motor Capacity

Gulelielly \/oltage

1st+2nd+3rd 5th+6th 8th+9th+10th
digits digits digits

000

11th+12th+13th

digits

14th
digit

Hardware Options

8th+9th+10th digi

eIl Specification

*1. You can use these models with either a single-phase or three-phase input.

Voltage| Code Specification Code Specification
R70" 0.05 kW A 200 VAC
R90™ 0.1 KW F 100 VAC
1R6" | 0.2KkW
2R8"! 0.4 kW Interface™
3R8 0.5 kW Code Specification
5R5" 0.75 KW EO | Command option attachable type
Thee | 7R6 | 1.0KW
Eggs\/eAC 128 ;g tw Design Revision Order
200 3.0 kW A
330 5.0 kW
470 6.0 kW
550 7.5 kKW
590 11 kW
780 15 kW
R70 0.05 kW
Snde- "Rg0 | 0.1 kW
Phase,
100vAC | 2R1 0.2 kW
2R8 0.4 kW

- Applicable
Code Specification Models
None Without options All models
000
SGD7S-R70A
Rack-mounted 10 -330A
SGD7S-R70F
001 to -2R8F
: SGD7S-470A
Duct-ventilated to -780A
002 |Varnished All models
Single-phase, 200-VAC ~
008 power supply input SGD7S-120A
SGD7S-R70A
No dynamic brake to 2R8A
020" SGD7S-R70F
to -2R8F
External dynamic SGD7S-3R8A
brake resistor to -780A

11th+12th+13th digits AEV=ESIeElellilez=1e]y

Code Specification
N
one None
000

Wilglellel§ BTO Specification™

Code

Specification

None

None

B

BTO specification

*2. A model with a single-phase, 200-VAC power supply input is available as a hardware option (model: SGD7S-

120A00A008).

*3, The same SERVOPACKSs are used for both Rotary Servomotors and Linear Servomotors.

*4. Refer to the following manual for details.
(1] =-7-Series AC Servo Drive £-7S/2-7W SERVOPACK with Dynamic Brake Hardware Option Specifications Prod-

uct Manual (Manual No.: SIEP S800001 73)

*5. The BTO specification indicates if the SERVOPACK is customized by using the MechatroCloud BTO service.
This service is available on the e-mechatronics website. You need a BTO number to order SERVOPACKSs with
customized specifications.
Refer to the following catalog for details on the BTO specification.
[ AC Servo Drives =-7 Series (Manual No.: KAEP S800001 23)




1.6 Model Designations

1.6.2 Interpreting DeviceNet Module Model Numbers

1.6.2

Interpreting DeviceNet Module Model Numbers

SGDV - OC A04 A
e
digits digits

EisZgleRelle]its) Board Type

Code Specification
OC | Command Option Module

3th+4th+5th digits JMlalElstetele

Code Specification
A04 | DeviceNet driven by control power supply

AO05 | DeviceNet driven by external power supply

Siglelle[ly Design Revision Order

A

*1. X-V-Series Modules are used with £-7-Series SERVOPACKS.
*2. The same DeviceNet Modules are used for both Rotary Servomotors and Linear Servomotors.

Basic Information
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1.6 Model Designations

1.6.3 Interpreting Servomotor Model Numbers

1.6.3

Interpreting Servomotor Model Numbers

This section outlines the model numbers of X-7-series Servomotors. Refer to the relevant man-
ual in the following list for details.

(10 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(17 =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

(1] =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)

Rotary Servomotors

sGgMOO - 01 A F A 2 1

X-7 Series Servomotors ISisglelelleis]) Rated Output Sliglelle]l) Design Revision Order

Code Specification i
19 Power Supply Voltage -
Low inertia, ultra-small Sddigi Wer supply 9 Clylelielly Shaft End Specification
SGM7M capacity * 200 VAC * Straight
SGM7J Medium inertia, high speed GigNellely§ Scrial Encoder Specification * W?th key and tap
SGM7A | Low inertia, high speed * With two flat seats
SGM7P | Medium inertia, flat . ;S‘E?E :Ezg:ui ggggggr o
— ¢ 20-bi u r [ell§ Option Specification
sgm7g | Medium inertia, low speed, * 24-bit batteryless absolute encoder
high torque « 24-pit absolute encoder * With 24-V holding brake
- ] * 24-bit incremental encoder * With oil seal
SGMMV Low |n.ert|a, ultra-small
capacity

Direct Drive Servomotors

seMOO - 02 B 3 C 1 1
GO0

Z-7 Series Servomotors BTl loie) Rated Torque Jukelel) Design Revision Order

Code Specification

SGM7E Small capacity, coreless inner rotor Cielellelil) Scrvomotor Outer kel Flange Specification
Small capacity, inner rotor with core Diameter -

SGM7F : . . . L ) * Cable drawn to load side
Medium capacity, with core inner rotor | GARSISHS Serial Encoder « Cable drawn to non-load side

. . . Specification

SGMCV Small capacity, with core inner rotor — ' o
Small capacity, coreless inner rotor QUL Option Specification

SGMCS Medium capacity, with core inner rotor * High mechanical precision




1.6 Model Designations

Linear Servomotors

1.6.3 Interpreting Servomotor Model Numbers

SGL O 0O -30 A0 CP O

06
3-7 Series Servomotors

Servomotor Type

Code Specification
G Coreless models
F Models with F-type iron core
T Models with T-type iron core

3rd digit on

EigleRellell) Moving Coil/Magnetic Way

Code Specification
W

Moving Caoil
W2
M M tic W.
M2 agnetic Way

3rd digit on

The specifications for the 3rd digit on depend on the Servomotor type.

Basic Information



1.7 Combinations of SERVOPACKSs and Servomotors

1.7.1 Combinations of Rotary Servomotors and SERVOPACKSs

Combinations of SERVOPACKSs and Servomotors

171 Combinations of Rotary Servomotors and SERVOPACKSs

SERVOPACK Model

Rotary Servomotor Model Capacit
Y pacty SGD7S-
SGM7M SGM7M-A1A 11w RI0A or RIOF
i r
(Low Inertia, Qltra- SGM7M-A2A 20 W
small Capacity),
3000 min? SGM7M-A3A 33 W 1R6A or 2R1F
SGM7J-ABA 50 W R70A or R70F
SGM7J-01A 100 W R90A or R9OF
M d‘Q-’GMfJ fa, |ooM7C2A 150W 1R6A or 2R1F
edium Inertia,
Small Capacity), SGM7J-02A 200 W
3.000 min"' SGM7J-04A 400 W 2R8A or 2R8F
SGM7J-06A 600 W
5R5A
SGM7J-08A 750 W
SGM7A-A5A 50 W R70A or R70F
SGM7A-01A 100 W R90A or R9OF
M7A-C2A 150 W
56 © 50 1R6A or 2R1F
SGM7A-02A 200 W
SGM7A-04A 400 W 2R8A or 2R8F
SGM7A-06A 600 W SR5A
" ISG,\tA'7AS | | SCM7A-08A 750 W
ow Inertia, Sma
Capacity), SGM7A-10A 1.0 kW 120A
3,000 min SGM7A-15A 1.5 kKW
SGM7A-20A 2.0 kW 180A
SGM7A-25A 2.5 kW
200A
SGM7A-30A 3.0 kW
SGM7A-40A 4.0 kW
330A
SGM7A-50A 5.0 kW
SGM7A-70A 7.0 kW 550A
SGM7P-01A 100 W R90A or R9OF
" O?GMFP ’ SGM7P-02A 200 W 2R8A or 2R1F
Mediim merte: [ sGmzp-04a 400 W 2R8A or 2R8F
3,000 min"" SGM7P-08A 750 W 5R5A
SGM7P-15A 1.5 kW 120A
SGM7G-03A 300 W
3R8A
SGM7G-05A 450 W
SGM7G-09A 850 W 7R6A
SGM7G-13A 1.3 kW 120A
™ dSGMTG SGM7G-20A 1.8 KW 180A
edium Inertia, N
Medium Capacity), SGM7G-30A 2.9 kw™ 330A
1,500 min™ SGM7G-44A 4.4 KW
SGM7G-55A 5.5 kW 470A
SGM7G-75A 7.5 kW 550A
SGM7G-1AA 11 kKW 590A
SGM7G-1EA 15 kKW 780A
SGMMV*™2 SGMMV-A1A 10W
(Low Inertia, Ultra- | SGMMV-A2A 20 W RI0A or ROOF
small Capacity),
SGMMV-ABA 30 W 1R6A or 2R1F

3,000 min™"
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1.7 Combinations of SERVOPACKs and Servomotors

1.7.2 Combinations of Direct Drive Servomotors and SERVOPACKs

*1. 2.4 kW when using the Servomotor with a SGD7S-200A SERVOPACK.

*2. The SGMMV Servomotor is an older model. When purchasing a new Servomotor, we recommend selecting a
SGM7M Servomotor.

1.7.2 Combinations of Direct Drive Servomotors and
SERVOPACKS
Instantaneous SERVOPACK Model
; . Rated Torque ;
Direct Drive Servomotor Model Maximum Torque
[N-m] ; SGD7S-
[N-m]
SGM7E-02B 2 6
SGM7E-05B 5 15 2R8A or 2R1F
SGMT7E-07B 7 21
SGMT7E-04C 4 12
s SGCM?E SGM7E-10C 10 30
mall Capacity, ;
Coreless, Inner SGM7E-14C 14 42 2R8A or 2R8F
Rotor) SGM7E-08D 8 24
SGM7E-17D 17 51
SGM7E-25D 25 75
SGM7E-16E 16 48
5R5A
SGMT7E-35E 35 105
SGMT7F-02A 2 6
2R8A or 2R1F
SGM7F-05A 5 15
SGM7F-07A 7 21
SGM7F-04B 4 12 2R8A or 2R8F
s S“GCM?F SGM7F-10B 10 30
mall Capacity, N
With Core, Inner SGM7F-14B 14 42 5R5A
Rotor) SGM7F-08C 8 24 2R8A or 2R8F
SGM7F-17C 17 51 5R5A
SGM7F-25C 25 75 7R6A
SGM7F-16D 16 48 5R5A
SGM7F-35D 35 105 7RBA* or 120A
SGM7F-45M 45 135 7R6A
SGM7E SGM7F-80M 80 240 120A
(Med|um Capacﬂ:y‘ SGM7F-80N 80 240
With Core, Inner | SGM7F-1AM 110 330 180A
Rotor) SGM7F-1EN 150 450
200A
SGM7F-2ZN 200 600
MCV-04B 4 12
SGMCV-0 2R8A or 2R8F
SGMCV-10B 10 30
SGMCV SGMCV-14B 14 42 5R5A
(Small Capacity, | SGMCV-08C 8 24 2R8A or 2R8F
With Core, Inner | SGMCV-17C 17 51 5R5A
Rotor) SGMCV-25C 25 75 7R6A
SGMCV-16D 16 48 5R5A
SGMCV-35D 35 105 7R6A* or 120A

Continued on next page.
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1.7 Combinations of SERVOPACKSs and Servomotors
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1.7.2 Combinations of Direct Drive Servomotors and SERVOPACKs

Continued from previous page.

Rated Torque Instantaneous | SERVOPACK Model
Direct Drive Servomotor Model a Maximum Torque
[N-m] ) SGD7S-
[N-m]
SGMCS-02B 2 6
SGMCS-05B 5 15 2R8A or 2R1F
SGMCS-07B 7 21
SGMCS-04C 4 12
SGMCS SGMCS-10C 10 30
(Small Gapacity,  Fsayc8714c 12 42
Coreless, Inner 2R8A or 2R8F
Rotor) SGMCS-08D 8 24
SGMCS-17D 17 51
SGMCS-25D 25 75
SGMCS-16E 16 48
5R5A
SGMCS-35E 35 105
SGMCS-45M 45 135 7R6A
SGMCS SGMCS-80M 80 240 120A
(Med|um Capacityy SGMCS-80N 80 240
With Core, Inner | SGMCS-1AM 110 330 180A
Rotor) SGMCS-1EN 150 450 poon
SGMCS-2ZN 200 600

* Use derated values for this combination. Refer to the following catalog for information on derating values.
[TAC Servo Drives -7 Series (Catalog No.: KAEP S800001 23)



1.7 Combinations of SERVOPACKs and Servomotors

1.7.3 Combinations of Linear Servomotors and SERVOPACKSs

1.7.3

Combinations of Linear Servomotors and SERVOPACKSs

. Rated Force Inst.antaneous SERVOPACK Model
Linear Servomotor Model Maximum Force
[N] IN] SGD7S-
SGLGW-30A050C 12.5 40 R70A or R70F
SGLGW-30A080C 25 80 00A of ROOF
SGLGW-40A140C 47 140
SGLG SGLGW-40A253C 93 280 1R6A or 2R1F
(Coreless), SGLGW-40A365C 140 420 2R8A or 2R8F
Used with Stan- | SGLGW-B60A140C 70 220 1R6A or 2R1F
dard'i@?ﬁ/ Mag- [ SGLGW-60A253C 140 440 2R8A or 2R8F
netic ey SGLGW-60A365C 210 660 5R5A
SGLGW-90A200C 325 1300 120A
SGLGW-90A370C 550 2200 180A
SGLGW-90A535C 750 3000 200A
SGLGW-40A140C 57 230 1R6A or 2R1F
SGLG SGLGW-40A253C 114 460 2R8A or 2R8F
(Coreless), SGLGW-40A365C 171 690 3R8A
Used with High-
Force Magnetic | SGLGW-60A140C 85 360 1R6A or 2R1F
Way SGLGW-60A253C 170 720 3R8A
SGLGW-60A365C 255 1080 7R6A
SGLFW-20A090A 25 86
SGLFW-20A120A 40 125 1R6A or 2R1F
SGLFW-35A120A 80 220
SGLFW-35A230A 160 440 3R8A
SGLFW-50A200B 280 600 5R5A
SGLFW-50A380B 560 1200 120A
SGLFW-1ZA200B
SGLFW-1ZA380B 1120 2400 200A
SGLFW2-30A070A 45 135 REA or SRHE
SGLFW2-30A120A 90 270
T A P e S — .
ores) SGLFW2-45A200A 280 840 5R5A
SGLFW2-45A380A* 560 1680 180A
1500 120A
SOAD00ATIL 896 1680
SGLFW2-90A380A 1120 3360 200A
SGLFW2-90A560A 1680 5040 330A
SGLFW2-1DA380A 1680 5040 200A
SGLFW2-1DA560A 2520 7560 330A

Continued on next page.
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1.7 Combinations of SERVOPACKSs and Servomotors

1.7.3 Combinations of Linear Servomotors and SERVOPACKSs

Continued from previous page.

Rated Force Instantaneous SERVOPACK Model
Linear Servomotor Model Maximum Force
[N] IN] SGD7S-
SGLTW-20A170A 130 380 3R8A
SGLTW-20A320A 250 760 7RB6A
SGLTW-20A460A 380 1140 120A
SGLTW-35A170A 220 660 5RBA
SGLTW-35A170H 300 600
SGLTW-35A320A 440 1320
SGLT 120A
) SGLTW-35A320H 600 1200
(With T-type Iron
Cores) SGLTW-35A460A 670 2000 180A
SGLTW-40A400B 670 2600
SGLTW-40A600B 1000 4000 330A
SGLTW-50A170H 450 900 5R5A
SGLTW-50A320H 900 1800 120A
SGLTW-80A400B 1300 5000 330A
SGLTW-80A600B 2000 7500 550A

* The force depends on the SERVOPACK that is used with the Servomotor.
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1.8 Functions

Functions

This section lists the functions provided by SERVOPACKSs. Refer to the reference pages for

details on the functions.
» Functions Related to the Machine

Function Reference
gr?év?)roi‘?rglpgir?&te Settings for the Main Circuit page 5-13
Automatic Detection of Connected Motor page 5-15
Motor Direction Setting page 5-16
Linear Encoder Pitch Setting page 5-17
Writing Linear Servomotor Parameters page 5-18
\?(()arlﬁgf[grg the Phase Sequence for a Linear Ser- page 5-22
Polarity Sensor Setting page 5-24
Polarity Detection page 5-25
Overtravel Function and Settings page 5-28
Holding Brake page 5-30
mg%rSStopplng Methods for Servo OFF and page 5-34
Resetting the Absolute Encoder page 5-46

Setting the Origin of the Absolute Encoder

page 5-49, page 12-5

Setting the Regenerative Resistor Capacity page 5-52
Operation for Momentary Power Interruptions page 6-5
SEMI F47 Function page 6-6
Setting the Motor Maximum Speed page 6-8
Software Limits and Settings page 6-16
Multiturn Limit Setting page 6-19
Adjustment of Motor Current Detection Signal

Offset page 6-30
EXSTOP (External Stop Input) Signal page 6-34
Overheat Protection page 6-35
Speed Ripple Compensation page 8-60
Current Control Mode Selection page 8-73
Current Gain Level Setting page 8-73
Speed Detection Method Selection page 8-73
Fully-Closed Loop Control page 10-1
Safety Functions page 11-1
External Latches -
+ Functions Related to the Host Controller

Function Reference

Electronic Gear Settings page 5-40
Servo Alarm (ALM) Signal page 6-3
Warning (/WARN) Signal page 6-3
/S-RDY (Servo Ready) Signal page 6-4
Encoder Divided Pulse Output page 6-9
Selecting Torque Limits page 6-17
Vibration Detection Level Initialization page 6-26
Alarm Reset page 14-43
Replacing the Battery page 14-2

Continued on next page.
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1.8 Functions

Continued from previous page.

Function Reference
Setting the Position Deviation Overflow Alarm
Level page 8-7
« Functions to Achieve Optimum Motions
Function Reference
Tuning-less Function page 8-11
Autotuning without a Host Reference page 8-23
Autotuning with a Host Reference page 8-34
Custom Tuning page 8-42
Anti-Resonance Control Adjustment page 8-51
Vibration Suppression page 8-56
Gain Selection page 8-66
Friction Compensation page 8-69
Gravity Compensation page 8-71
Backlash Compensation page 8-74
Model Following Control page 8-86
Compatible Adjustment Functions page 8-89
Mechanical Analysis page 8-93
Easy FFT page 8-95
» Functions for Trial Operation during Setup
Function Reference
Software Reset page 6-24
Trial Operation for the Servomotor without a
Load page 7-6
Program Jogging page 7-12
Origin Search page 7-18
Test without a Motor page 7-20
Monitoring Machine Operation Status and Signal
Waveforms page 9-7
« Functions for Inspection and Maintenance
Function Reference
Write Prohibition Setting for Parameters page 5-8
Initializing Parameter Settings page 5-10
Automatic Detection of Connected Motor page 5-15
Monitoring Product Information page 9-2
Monitoring Product Life page 9-2
Alarm History Display page 14-44
Alarm Tracing page 9-16
» DeviceNet Functions
Function Reference
Origin Returns page 12-3
Positioning page 12-6
Positioning after Continuous Operation page 12-13
Special Functions page 12-16
Programmed Operation page 13-23




Selecting a
SERVOPACK

This chapter provides information required to select
SERVOPACKS, such as specifications, block diagrams,
dimensional drawings, and connection examples.

211 Ratings ........

2.1.2 DeviceNet Module PowerLoss .............. 2-5
2.1.3 SERVOPACK Overload Protection

Characteristics .......................... 2-6
2.1.4 Specifications ........... ... ... . 2-7

‘Block Diagrams ...................e 211

2.2.1 SGD7S-R70A, -R90A, and -1R6A ........... 2-11
2.2.2 SGD7S-2R8A ... .. ... 2-11
2.2.3 SGD7S-3R8A, -5R5A, and -7R6A ........... 2-12
2.24 SGD7S-120A . ... .. ... 2-13
2.25 SGD7S-180Aand-200A .................. 2-15
2.2.6 SGD7S-330A ....... ... 2-16
2.2.7 SGD7S-470Aand-550A .................. 2-17
2.2.8 SGD7S-590Aand-780A .................. 2-18
2.2.9 SGD7S-R70F, -R90F, and -2R1F ............ 2-19
2.210 SGD7S-2R8F ......... ... . ... 2-19

_

Front Cover Dimensions and Connector

Specifications .......... .. ... .. ... 2-20
2.3.2 SERVOPACK External Dimensions .......... 2-20
2.3.3 DeviceNet Module External Dimensions and
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2.1 Ratings and Specifications

2.1.1 Ratings

Ratings and Specifications

This section gives the ratings and specifications of SERVOPACKS.

2.1.1

Ratings
Three-Phase, 200 VAC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7R6A | 120A | 180A | 200A | 330A
Maximum Applicable Motor | 4 45 | 64 | 02 | 04 | 05 |075| 1.0 | 1.5 | 20 | 30 | 5.0
Capacity [kW]
Continuous Output 066|091 | 16 | 28 | 38 | 55 | 7.6 | 116 | 185 | 19.6 | 32.9
Current [Arms]
Instantaneous Maximum
Output Current [Arms] 2.1 3.2 5.9 9.3 11 16.9 17 28 42 56 84
Main Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
|
Circuit | InPut Current 04 | 08 | 13 | 25 | 30 | 41 |57 | 73| 10 | 15 | 25
[Arms]*
Con Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
trol Input Current
[Arms]* 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 | 025|025 ] 0.3
E‘\’/"A‘(ﬁ[ Supply Capacity 02 | 03|05 | 10| 13 |16 | 23 |32 |40 |59 |75
Main Circuit Power | 5 o | 75 | 119 | 225 | 28.5 | 38.9 | 49.2 | 72.6 |104.2|114.2 |226.6
Loss [W] ‘ : ‘ ‘ ‘ ‘ : ) ‘ ‘ ‘
Control Circuit
Power Loss [W] 12 12 12 12 14 14 14 15 16 16 19
Power —
Loss* BU|It—|n Regenera—
tive Resistor Power - - - - 8 8 8 12 12 12 36
Loss [W]
[Tvc\)lt]a' Powerloss | 17 | 19.0 | 23.9 | 34.5 | 50.5 | 60.9 | 71.2 | 97.6 |136.2|146.2 | 281.6
Built-In | Resis-
Regen- | tance [Q] - - - - 40 40 40 20 12 12 8
Rege | grative ,
nera- | Resjs- | Capacity | _ - - — | 40 | 40 | 40 | 60 | 60 | 60 | 180
tive tor (W]
Resis- —
tor Minimum Allowable
External Resis- 40 40 40 40 40 40 40 20 12 12 8
tance [Q]
Overvoltage Category Il
* This is the net value at the rated load.
Model SGD7S- 470A 550A 590A 780A
Maximum Applicable Motor Capacity [kW)] 6.0 7.5 11 15
Continuous Output Current [Arms] 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 110 130 140 170

Main Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]”! 29 37 54 73
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]*! 0.3 0.3 0.4 0.4
Power Supply Capacity [KVA]"! 10.7 14.6 21.7 29.6

Continued on next page.



2.1 Ratings and Specifications

2.1.1 Ratings

Continued from previous page.

Model SGD7S- 470A 550A 590A 780A
Main Circuit Power Loss [W] 271.7 326.9 365.3 501.4
Control Circuit Power Loss [W] 21 21 28 28
Power Loss™ | External Regenerative Resistor . . " .
Unit Power Loss [W] 180 350 350 350
Total Power Loss [W] 292.7 347.9 393.3 529.4
Resistance [Q] 6.25™ 3.13" 3.13" 3.13"
External Regen- : . N * *
erative Resiitor Capacity [W] 880" 176073 1760"3 1760"
Unit l\/||n|Imum Allowable External 58 59 59 59
Resistance [Q]
Overvoltage Category 1
*1. This is the net value at the rated load.
*2. This value is for the optional JUSP-RAO4-E Regenerative Resistor Unit.
*3. This value is for the optional JUSP-RAO5-E Regenerative Resistor Unit.
Single-Phase, 200 VAC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 5R5A 120A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.75 1.5
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 5.5 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 16.9 28
o Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Main Circuit
Input Current [Arms]* 08 | 16 | 24 | 50 | 87 | 16
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 0.2 0.2 0.2 0.2 0.2 0.25
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1.2 1.9 4.0
Main Circuit Power Loss [W] 5.0 71 12.1 23.7 39.2 71.8
Control Circuit Power Loss [W] 12 12 12 12 14 16
Power Loss* | Built-in Regenerative Resistor B B B B 8 12
Power Loss [W]
Total Power Loss [W] 17.0 19.1 241 35.7 61.2 103.8
Built-In Resistance [Q] - - - - 40 12
Regenerative ]
Regenera- Resistor Capacity [W] - - - - 40 60
tive Resistor Minimum Allowable External
Resistance [Q] 40 40 40 40 40 12
Overvoltage Category Il
* This is the net value at the rated load.
Model SGD7S- R70A | RO0A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.5 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 5.5 7.6 11.6
Instantaneous Maximum Output Current 51 30 5.9 9.3 110 | 169 | 17.0 | 28.0
[Arms]
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit .
Input Current [Arms]"! 05 | 10 | 15 | 30 | 38 | 49 | 69 | 11
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
ontro
Input Current [Arms]"! 02 | 02 | 02 | 02 | 02 | 02 | 0.2 | 02"
Power Supply Capacity [kKVA]"! 02 | 0.3 | 06 1 1.4 16 | 23 | 3.2

Continued on next page.
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2.1 Ratings and Specifications

2.1.1 Ratings

Continued from previous page.

Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Main Circuit Power Loss [W] 4.4 5.9 9.8 17.5 | 23.0 | 830.7 | 38.7 | 55.8
Power Loss™! | Control Circuit Power Loss [W] 12 12 12 12 14 14 14 15
Total Power Loss [W] 16.4 | 179 | 21.8 | 295 | 37.0 | 44.7 | 52.7 | 70.8
Overvoltage Category M
*1. This is the net value at the rated load.
*2. The value is 0.25 Arms for the SGD7S-120AEOA008.
Model SGD7S- 180A | 200A | 330A | 470A | 550A | 590A | 780A
Maximum Applicable Motor Capacity [kW] 2.0 3.0 5.0 6.0 7.5 11.0 15.0
Continuous Output Current [Arms] 18.5 19.6 32.9 46.9 54.7 58.6 78.0
I[lr&?:ﬁgltaneous Maximum Output Current 420 56.0 84.0 110 130 140 170
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 14 | 20 | 34 | 3 | 48 | 68 | 92
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Input Current [Arms]* 0.25 0.25 0.3 0.3 0.3 0.4 0.4
Power Supply Capacity [kVA]* 4.0 5.9 7.5 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 82.7 83.5 | 146.2 | 211.6 | 255.3 | 243.6 | 343.4
Power Loss* Control Circuit Power Loss [W] 16 16 19 21 21 28 28
Total Power Loss [W] 98.7 99.5 165.2 | 232.6 | 276.3 | 271.6 | 371.4
Overvoltage Category 1l
* This is the net value at the rated load.
Single-Phase, 100 VAC
Model SGD7S- R70F R90F 2R1F 2R8F
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4
Continuous Output Current [Arms] 0.66 0.91 2.1 2.8
Instantaneous Maximum Output Current [Arms] 2.1 3.2 6.5 9.3

Main Girouit Power Supply 100 VAC to 120 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 1.5 2.5 5 10
Control Power Supply 100 VAC to 120 VAGC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 0.38 0.38 0.38 0.38
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1.4
Main Circuit Power Loss [W] 5.3 7.8 14.2 26.2
Power Loss* | Control Circuit Power Loss [W] 12 12 12 12
Total Power Loss [W] 17.3 19.8 26.2 38.2
E\/eggneesrigt_or Minimum Allowable Resistance [Q] 40 40 40 40

Overvoltage Category

* This is the net value at the rated load.



2.1 Ratings and Specifications

2.1.2 DeviceNet Module Power Loss

2.1.2

DeviceNet Module Power Loss

The power supply method and power loss of a DeviceNet Module depend on the model of the

DeviceNet Module.

SGDV-OCAO04A (Interface: Driven by Control Power Supply)

The specifications of the SGDV-OCA04A DeviceNet Module are given in the following table.

Item

Specification

DeviceNet Communications Section Control Section

Power Supply Method

Supplied from the DeviceNet
communications cable.

Supplied from the control power supply
of a Command Option Attachable-Type
SERVOPACK.

Included in the current consumption of
the Command Option Attachable-Type

SERVOPACK.

Minimum Operating 11 VDC
Voltage

Maximum Operating

Voltage 25 VB
Maximum Operating

Current 25 mA
Maximum Power Loss 625 mW

SGDV-OCAO5A (Interface: Driven by External Power Supply)
The specifications of the SGDV-OCAO5A DeviceNet Module are given in the following table.

Item

Specification

DeviceNet Communications Section | Control Section

Power Supply Method

Supplied from the DeviceNet communications cable.

Minimum Operating
Voltage

11 VvDC

Maximum Operating
Voltage

25 VDC

Maximum Operating
Current

100 mA for 24-VDC power supply
200 mA for 11-VDC power supply

Maximum Power Loss

2.4 W

Selecting a SERVOPACK
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2.1 Ratings and Specifications
2.1.3 SERVOPACK Overload Protection Characteristics

213 SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tem-
perature of 55°C.

An overload alarm (A.710 or A.720) will occur if overload operation that exceeds the overload pro-
tection characteristics shown in the following diagram (i.e., operation on the right side of the appli-
cable line) is performed.

The actual overload detection level will be the detection level of the connected SERVOPACK or Ser-
vomotor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servomotor.
« SGD7S-R70A, -R90A, -1R6A, -2R8A, -R70F, -R90F, -2R1F, and -2R8F

10000

1000

100 \

Detection time (s)

1 Instantaneous maximum output current
100 230 Continuous output current
(Continuous output current)

x 100%

SERVOPACK output current (Instantaneous maximum output current)
(continuous output current ratio) (%)
Note: The above overload protection characteristics do not mean that you can perform continuous duty operation
with an output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servomotor, maintain the effective torque within
the continuous duty zone of the torque-motor speed characteristic of the Servomotor.

+ SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A, -470A, -550A, -590A,

and -780A
10000 —=¢
1
1|
\
1000 \\
\\
@ N
(0]
.g 100 N
S A
©
Q
g 10
1 Instantanegus maximum output current % 100%
100 200 Continuous output current
(Continuous output current)  gERyOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Note: The above overload protection characteristics do not mean that you can perform continuous duty operation
with an output of 100% or higher.
For a Yaskawa-specified combination of SERVOPACK and Servomotor, maintain the effective torque within
the continuous duty zone of the torque-motor speed characteristic of the Servomotor.



2.1 Ratings and Specifications

2.1.4 Specifications

214  Specifications

The specifications when the DeviceNet Module is combined with a Command Option Attach-
able-Type SERVOPACK are given in the following table.

Iltem Specification
Control Method IGBT-based PWM control, sine wave current drive
With Rotar Serial Encoders: 17 bits (absolute encoder), 20 bits or 24 bits (incre-
ServomotoX mental encoder/absolute encoder), or 22 bits (abso-
lute encoder)
Feedback » Absolute linear encoder (The signal resolution depends on the abso-
With Linear lute linear encoder.)
Servomotor « Incremental linear encoder (The signal resolution depends on the
incremental linear encoder or Serial Converter Unit.)
Surrounding Air 0°C to 55°C
Temperature
Storage Temperature | -20°C to 85°C
Surrounding Air o . - . . .
Humidity 90% relative humidity max. (with no freezing or condensation)
Storage Humidity 90% relative humidity max. (with no freezing or condensation)
Vibration Resistance | 4.9 m/s?
Shock Resistance 19.6 m/s?
Environ- Degree SERVOPACK Model: SGD7S-
R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A,
mental Degree of Protection IP20
Conditions g R70F, R90OF, 2R1F, 2R8F
120A00A008, 180A, 200A, 330A, 470A, 550A, 590A,
IP10
780A
2
. » Must be no corrosive or flammable gases.
Pollution Degree . .
» Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.
Altitude 1,000 m max.
Do not use the SERVOPACK in the following locations: Locations sub-
Others ject to static electricity, noise, strong electromagnetic/magnetic fields,
or radioactivity

Compliant Standards

Refer to the following section for details.

I Compliance with UL Standards, EU Directives, and Other Safety Stan-
dards on page xxvi

Mounting

Mounting SERVOPACK Model: SGD7S-

Base-mounted All Models

R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A,
Rack-mounted 7R6A, 120A, 180A, 200A, 330A, R70F,
R9OF, 2R1F, 2R8F

Duct-ventilated 470A, 550A, 590A, 780A

Speed Control Range

1:5000 (At the rated torque, the lower limit of the speed control range
must not cause the Servomotor to stop.)

Coefficient of Speed

Perfor- Fluctuation™
mance

+0.01% of rated speed max. (for a load fluctuation of 0% to 100%)

0% of rated speed max. (for a voltage fluctuation of £10%)

+0.1% of rated speed max. (for a temperature fluctuation of 25°C
+25°C)

Torque Control Preci-
sion (Repeatability)

+1%

Soft Start Time
Setting

0 s to 10 s (Can be set separately for acceleration and deceleration.)

Continued on next page.
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2.1 Ratings and Specifications

2.1.4 Specifications

Continued from previous page.

ltem Specification
Encoder Divided Phase A, phase B, phase C: Line-driver output
Pulse Output Number of divided output pulses: Any setting is allowed.
Overheat Protection Number of input points: 1
Input Input voltage range: O Vto +5 V

Allowable voltage range: 24 VDC £20%
Number of input points: 4
(Input method: Sink inputs or source inputs)

Sequence Fixed Input Signals

Input « CCW-QOT (CCW Drive Prohibit Input) signal

Signals « CW-OT (CW Drive Prohibit Input) signal

I/O Signals » /HOME (Origin Signal Input) signal

* EXSTOP (External Stop Input) signal

Positive or negative logic can be changed in the parameters.

Inputs

Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 4
(A photocoupler output (isolated) is used.)

gi?gjp € | Fixed Output Signals
Signals Output | « ALM (Servo Alarm Output) signal
« /WARN (Warning Signal Output) signal
» /BK (Brake) signal
» /S-RDY (Servo Ready Output) signal
Digital
Operator || ter-
Communi- faces Digital Operator (JUSP-OP0O5A-1-E)
cations
Communi- | (CN3)
cations USB Com Interface | Personal computer (with SigmaWin+)
munica- | Commu-
ti&g? ’[:Igr?s Conforms to USB2.0 standard (12 Mbps).
( ) Standard
Displays/ SERVOPACK CHARGE and PWR indicators, and one-digit seven-segment display

Refer to the following section for details.

Indicators i
DeviceNet Module IZ 1.5.2 LED Indicators on page 1-9

Continued on next page.



2.1 Ratings and Specifications

2.1.4 Specifications

Continued from previous page.

ltem Specification
Opera-
g%gcifi— Positioning via DeviceNet communications.
Reference cations
Method Refer- DeviceNet communications
ence Commands: Movement references (positioning or speed) and origin
Inputs returns
Acceler-
%Uon/l Linear, asymmetrical, exponential, and S-curve acceleration/decelera-
SCEIET 1 tion
ation
Methods
Position Operat-
Control ing Simple positioning, origin returns, continuous operation, and switching
Functions Methods to positioning
Fully-
Closed
Loop Supported.
Operating Con'trol
Methods Built-in Bgfgmn Position data can be latched on phase C, the origin signal, or an exter-
Functions Latching nal signal.
Commu-
E:)Cr?s- DeviceNet I/0 communications and explicit messages
Methods
Topology | Multidrop or T-branching™
2aud 1425 kpps, 250 kbps, or 500 kbps (Set on rotary switch (DR).
. ate
DeviceNet -
Communi- | Gables Special cables
cations (OMRON DCA1-5CNO2F1 Cable with Connectors or the equivalent.)
Maxi-
mum . . .
64 nodes (including the master, Maximum number of slaves: 63)
Number
of Nodes
Node
Address | 0 to 63 (Set on NA x10 and x1 rotary switches.)
Setting

Analog Monitor (CN5)

Number of points: 2

Output voltage range: +10 VDC (effective linearity range: £8 V)
Resolution: 16 bits

Accuracy: 20 mV (Typ)

Maximum output current: 210 mA

Settling time (x1%): 1.2 ms (Typ)

Dynamic Brake (DB)

Activated when a servo alarm or overtravel (OT) occurs, or when the
power supply to the main circuit or servo is OFF.

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to
-780A.)
Refer to the following manuals for details.

(1] =-7-Series Peripheral Device Selection Manual
(Manual No.: SIEP S800001 32)

Overtravel (OT) Prevention

Stopping with a dynamic brake (DB), coasting to a stop, performing a
hard stop, or smooth stop (decelerating to a stop) for a CCW-OT (CCW
Drive Prohibit Input) signal or CW-OT (CW Drive Prohibit Input) signal.

Protective Functions

Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.

Utility Functions

Gain adjustment, alarm history, jogging, origin search, etc.

Continued on next page.
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2.1 Ratings and Specifications

2.1.4 Specifications

Continued from previous page.

ltem Specification
Inputs /HWBB1 and /HWBB2: Base block signals for Power Modules
Safety Output EDM1: Monitors the status of built-in safety circuit (fixed output).
Functions Compliant
Standards™ ISO13849-1 PLe (Category 3), IEC61508 SIL3

Applicable Option Modules

Fully-Closed Module
Note: You cannot use a Safety Module if you are using a DeviceNet Module.

*1. The coefficient of speed fluctuation for load fluctuation is defined as follows:

Coefficient of speed fluctuation = No-load motor speed - Total-load motor speed

0,
Rated motor speed x 100%

*2. Externally connected terminating resistance is required.
*3. Always perform risk assessment for the system and confirm that the safety requirements are met.

The following table gives the specifications of the DeviceNet Module.

Iltem

Specification

SGDV-OCA04A | SGDV-OCA05A

Mounting Location

Mounted to the side of a Command Option Attachable-Type SER-
VOPACK.

Control Section

Supplied from the control power

supply of a Command Option Supplied from the DeviceNet

Power Supply Attachable-Type SERVOPACK. | Communications cable.
Method
DeviceNet Communi- , , .
cations Section Supplied from the DeviceNet communications cable.
Included in the current consump-
Control Section tion of the Command Option For 24-VDC power supply: 100
Current p pply

Consumption

Attachable-Type SERVOPACK. mA max., for 11-VDC power

cations Section

DeviceNet Communi- supply: 200 mA max.

25 mA max.




2.2 Block Diagrams

Block Diagrams

2.2.1 SGD7S-R70A, -R90A, and -1R6A

2.2

SGD7S-R70A, -R90A, and -1R6A

I B1/®TB2T B3 1 Servomotor
. L1 Varistor U | -
Main * = *—o =\ L <—e Q
circuit l + & ]
power = N @‘ h _ — v
supply L3 é = ;T - ! w!
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! |
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| speed calculations, etc.) /0 /0 signals
! DeviceNet
| Module
| Status display
| Feedback
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Digital Operator Computer Safety function signals

2.2.2

|______________________BW_/éO-BZEO— - - - -/ Servomotor
) I L1 Varistor o U | -
Main *+ = ° oo T o o)
circuit ' 12 R l+ ZLJ ] v
power @ N P ) 0 |
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speed calculations, etc.) /0 1/O signals
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2.2 Block Diagrams

2.2.3 SGD7S-3R8A, -5R5A, and -7R6A

2.2.3

SGD7S-3R8A, -5R5A, and -7R6A
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. o
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Computer
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2.2 Block Diagrams

2.2.4 SGD7S-120A

2.24

SGD7S-120A

 Standard Specifications: Three-Phase, 200-VAC Power Supply Input
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circuit : .
power ! % e )
L3 T
supply & . .
o1 N

(S}

Voltage
sensor

Servomotor
1 U B

. = » * . +— H
I Y Gl |

3 VY
S R M 5 U\
: pa ﬁJ 1l @

protection brake circuit

?
|
|
|

L1C Varistor

[

Control

power ILZC @

supply J)@j

Rela \oltage Temperature Current
dnvg sens%r Gate drive| |~ 070 Gate drive ‘ omeor
v
=
|
|
. | e
|
. 1 CN5 '
l+ Control | » An‘a\og Analog monitor
power | voltage output
Tf | converter
Py supply | CN1
| Encoder divided
| Processor pulse output
- (PWM control, position/
speed calculations, etc.)
<—> 1/0 signals
DeviceNet
. Module
Status display
Feedback
Module
y( CN3 CN7 l CN8 1
F - — ——— - — - — -—
Digital Operator Computer Safety function signals
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2.2 Block Diagrams
2.2.4 SGD7S-120A

+ Optional Specifications: Single-Phase, 200-VAC Power Supply Input (SERVOPACK Model:
SGD7S-120AEQA008)

Servomotor

Main | { Varistor R a v
circuit l = l LNy
power q'>|_2 T _ V+
| i | _
supply B M =1 _’ I | *{.L ! s 1 W
i = ) 2= 8
2
(PO

©

JD

+

[T

Q

| Voltage Relay \oltage ffemperature] [ Gate drive ‘ Currert

| sensor drive sensor sensor sensor

| 9 ! -

! | CN2

] <—J—>

| L{C Varistor : NS

@ — i+ Control : [ 6&13;099 Analog monitor
Control éLQC T | power [ comverter CNA output
power ° &— supply | )
3upp|y @ | S Encoder divided

? lj | pulse output

_____________________________________ - Processor

(PWM control, position/ | . /0 signals

speed calculations, etc.)
DeviceNet
Module

Feedback
Module
I ONg { on7 jons |
—_————— e — - — —_-—  F—-—-— - — -} —-
Digital Operator Computer Safety function signals

2-14



2.2 Block Diagrams

2.2.5 SGD7S-180A and -200A

2.2.5

SGD7S-180A and -200A
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Voltage
sensor

Relay
drive

Overheat/overcurrent DWWCT
protection brake circuit

Current
sensor

Voltage
sensor

Gate drive ‘

femperature
sensor

L1C Varistor

Control

Control L s\zer?
L2C I- | ©

power Q@ 7 s 7S supply

—=| Analog Analog monitor
voltage output
converter

Encoder divided

pulse output
Processor

(PWM control, position/
speed calculations, etc.)

Status display

/0 1/0 signals
DeviceNet
Module

( CN3

Feedback
Module

- — 4

Digital Operator

CN7 YCNg !
—_—_——— e ———  — -]
Computer Safety function signals
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2.2 Block Diagrams
2.2.6 SGD7S-330A

226 SGD7S-330A

|______________________BT/CTJTBQOE} T T T T Rt rane

, |
I
| 4%7 | Servomotor
| L1 Varistor oy _ R . R _ u! -
Main L l R N - T
circuit ¢L2 T 1. @ h } - v
power ¥ 1 1 1 z I’ *%i ] Wl M
swot {1 | ] T e Eman e
Tor n ] - [EE] 20—

Voltage Thyristor
sensor drive

! Voltage Temperature] | Gate drive ‘ Current
| sensor sensor sensor
! | i CN2
| | <—J—>
; |
L1C Varistor — |
© = i Control 1 »| Analog CN5_ Analog monitor
Control | * | power : voltage output
power QLQC Y If supply | converter
| —_ ! CN1
supply & | Encoder divided
-= e J P pulse output
rocessor
(PWM control, position/
speed calculations, etc.)
1/0 1/0 signals

E

DeviceNet
Module

Status display
Feedback
Module
L CN3 CN7 CN8 !
f————— e — — - — ——— -
Digital Operator Computer Safety function signals
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2.2 Block Diagrams

2.2.7 SGD7S-470A and -550A

2.2.7

SGD7S-470A and -550A

Servomotor
N

N =4 1< (N W R PR,
|
|
L1 Varistor
Main L
circuit ¢L2 T T @ h
1

power 1 N g T’ *ﬂj
supply |, | 3 T . . ° *‘ ‘ *

- '\ Overheat/overcurrent
/—/ protection

o o — U
v L

7|

’ L_F \/

Voltage Thyristor
sensor drive

I Voltage 'mmpcramm Gate drive ‘
| sensor sor
|
| Y
: n
|
| l
L{C Varistor
o * = * Control : Analog Analog monitor
Control 1+ — —
ontrol | power : VO‘langS output
power oL2C  § 1| supply : converter
suppl CN1
PPl & | Encoder divided
e T e e J pulse output
| Processor

(PWM control, position/
speed calculations, etc.)

1/0 signals

DeviceNet

Status display Module

Feedback

Module
|_ ( CN3 CN7 lCNg !
—

————————————— \ - — —_—_——— e — — -

Digital Operator Computer Safety function signals
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2.2 Block Diagrams

2.2.8 SGD7S-590A and -780A

2.2.8

SGD7S-590A and -780A

|~ T T T T T Tee BT___%&_F;Q_%S_FWT‘
|
|

|
L | Servomotor
L1 Varistor J u! L
. s ° . Py ° —
Main | 4 l N T | T
circuit ¢|_2 TT . @ h - — v
o CEETN Y ) wl T IR
supply | | 3 T T ° ° . °
AR e M il .
501 — protection e
Le2
|
| Voltage Théristor
sensor rve
! Voltage Temperature| | Gate drive ‘ Current
| sensor sensor sensor
| S
| | i CN2
| | S
|
UCVar\stor H
O —] j Control I Analog CN5 Analog monitor
Control | + power | voltage output
power QLZC T | supply : converter
° ® !
SUpp‘y @ | CN1 Encoder divided
= J Processo pulse output
T r
(PWM control, position/
speed calculations, etc.)
/0 1/0 signals

( ON3
[—

Digital Operator

CN7

Computer

DeviceNet
Module

Safety function signals



2.2 Block

Diagrams

2.2.9 SGD7S-R70F, -R90F, and -2R1F

229 SGD7S-R70F, -R90F, and -2R1F

—_—,——_——_— e — e — ———— - ——— ——— — - O——_-———_—_——_-— - — - —a
r 81/ o182 | Servomotor
Main | L1 Varistor y
o ° N ° >
circuit T+
T N b SN ol
power {* L
+
supply 1 TE 1 = IR J W,
| — . . — o :
I
1 5 |
|
| 1
| Gate drive :
| Voltage Relay Voltage Gate |[Temperature|| overcurrent !
| sensor drive sensor drive sensor protection |
|
| = ]
0
| |
|
| |L1C Varistor |
Control ii+ Control : [ Anla\og ] AnIaIO? monitor
voltage outpu
power L2C - powe‘r : conve?‘ter
e supply
supply 1D I CN1
| Encoder divided
e 1 pulse output
| Processor
(PWM control, position/ |, -‘ /0 | .
. [1{e} I
| speed calculations, etc.) - snas
| DeviceNet
| Status display Module
| |
| Feedback
Module
|
| ( CN3 { CN7 ;CNS |
S — - I s A
Digital Operator Computer Safety function signals
2210 SGD7S-2R8F
_—— e e — e — - —_————— — — — — - —
| B &TR2 Servomotor
Main L1 Varistor y |
circuit hd LN iy J ] I N
power I l {* o L — v
supply ! } [CrARGE]| Y. % - ] !
| DU — b —H W
. L g |
) |
| e j|> ;
|
| | |
|
| Gate drive | |
| Voltage Relay Voltage Gate ||Temperature|| overcurrent Eﬂi‘ | |
| sensor drive sensor drive Sensor protection sensor | |
| t =5 o
| I 1 -
- le——_——
X ! i CN2
| ' DR
|1C Varistor [
Control - Control : »| Analog CN5. Analog monitor
ONntro 9 power | voltage output
power J}LQC Py re supply : converter
[ CN1
Squly | Encoder divided
] pulse output
Processor
(PWM control, position/ o | /0 signals

Status display

speed calculations, etc.)

T

( CN3

— - — \
Digital Operator Computer

<jCN8 D‘_>

Safety function signals

DeviceNet
Module
Feedback
Module
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2.3 External Dimensions

2.3.1 Front Cover Dimensions and Connector Specifications

External Dimensions

231 Front Cover Dimensions and Connector Specifications

The front cover dimensions and panel connector section are the same for all models. Refer to
the following figures and table.

» Front Cover Dimensions

© -
ngl

- Connector Specifications

CEOeE? Model Num'ber Manufacturer
No. of Pins
CNA1 10226-59A3MB 26| 3M Japan Ltd
CN2 3E106-0220KV 6| 3M Japan Ltd
CN3 EEEI;R_—FI)ELCJgLFDTN— 14 | Honda Tsushin Kogyo Co., Ltd.
CN7 2172034-1 5| Tyco Electronics Japan G.K.
CN8 1981080-1 8 | Tyco Electronics Japan G.K.

Note: The above connectors or their equivalents are used for the SERVOPACKS.

232 SERVOPACK External Dimensions

Base-mounted SERVOPACKSs
» Three-phase, 200 VAC: SGD7S-R70A, -R90A, and -1R6A

& o
I

1 Exterior

E‘EI‘EI I:I‘

)

168

160
Two sets of terminals
168
160 +0.5 (mounting pitch)

Dooooao

Ty

0|
Ground
terminals [
2x M4 40 | (75) 140 40
Mounting Hole Diagram
Approx. mass: 0.9 kg
Unit: mm

) 25 10 +0.5 (mounting pitch)

2-20



2.3 External Dimensions

+ Three-phase, 200 VAC: SGD7S-2R8A; Single-phase, 100 VAC: SGD7S-R70F, -R90F, and -2R1F

168
160
Two sets of terminals

¥z e

==

el

[ce)
Ground
terminals
2x M4

« Three-

I

@

—— o

L _TT TTT.T]

170

2.3.2 SERVOPACK External Dimensions

[to]

2xM4

"

168

160 +0.5 (mountin

itch)

s

]
|
|
|
|
|
A

—

Y/

Exterior

20 £0.5 (mounting pitch)

40

Mounting Hole Diagram

Approx. mass: 1.1 kg

Unit: mm

phase, 200 VAC: SGD7S-3R8A, -5R5A, and -7R6A; Single-phase, 100 VAC: SGD7S-2R8F

[te}

itch)

168

160 +0.5 (mountin:

58 £0.5

(mounting pitch)
70

el

Mounting Hole Diagram

Approx. mass:

SGD7S-3R8A, -5R5A, -7R6A: 1.6 kg

SGD7S-2R8F: 1.5 kg
Unit: mm

80+0.5 (mounting pitch)

3xM4

i I o

168
160 +0.5 (mounting pitch)

12.5

%
€
5]_.2
o O
89 o =
kol
e
: <]
Y — o
o 4
Ground
terminals 180
2x M4
- Three-phase, 200 VAC: SGD7S-120A
—— o
E ®
£
Qo
[en] RV
& o L
2 =i
2
0< | i
®
3 o
° @)
Ground
terminals. 180
2 x M4

Mounting Hole Diagram
Approx. mass: 2.2 kg

Exterior

H Selecting a SERVOPACK
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2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

 Three-phase, 200 VAC: SGD7S-180A and -200A; Single-phase, 200 VAC: SGD7S-120AE0A008

Exterior

Approx. mass: 2.7 kg

3xM4
| % g e ——— Lﬁ
% = == ! !
in B g | |
: g | 1
* | g | |
7 g 1
23 o (I s = 23 | \
1R W s O T
= | , S |
e ‘ [ /,/;:D] i 0< ] 8 1 ‘
[@¥ /,ﬂ”:‘::j ©—=an ] 1 !
B ]
e oYc m— “ i P —
- i @ ’
Terminals Ground ™ 75 0.5 (mounting pitch)
14x M4 terminals Efl 82.5 0.5 (mounting pitch)
Terminal Details 2 x M4 100 | (75) 180 100
Mounting Hole Diagram
« Three-phase, 200 VAC: SGD7S-330A
4xM5  Exterior
_ AR
MMM(H)HMMM —S% ﬂ
oi . ‘ |
|1 !
Sl
ol 2 ‘ ‘
z |
i 8| 3|! |
N o S E| ‘
[to)
Terminals |, E’I ‘ |
13xM4 3 > M [
L & | ‘
I
_— 771!\
) 84 +05
Terminal Details %ﬁmgglsw 13| |(mounting pitch)
b
2 x M4 110 (75) 210 110
Mounting Hole Diagram
Approx. Mass: 4.4 kg
Unit: mm
« Three-phase, 200 VAC: SGD7S-470A and -550A
© 4xM6
[or— ] T T ™
]v = a |
2 1 | |
© = <
o
it 744 = o |
7@ e ’E ‘ Exterior
i 3|
o I, ol 8|
> ’f% [ { b~ B }
Terminals ‘ e ‘
i H
4xM5 ol !
ol ! I
. @ ‘ !
Il
|
Terminals b 51 S £
Ground 8xM5 142 + 0.5
terminals — 14 (mounting pitch)
S (79) 210 170 |

Mounting Hole Diagram

Approx. Mass: 8.2 kg
Unit: mm

Unit: mm



2.3 External Dimensions

» Three-phase, 200 VAC: SGD7S-590A and -780A

390

8xM6

Ground
terminals
2xM6

260

Rack-mounted SERVOPACKS

Terminals
4xM6

Terminals

=

A

(79)

2.3.2 SERVOPACK External Dimensions

Hardware Option Code: 001
» Three-phase, 200 VAC: SGD7S-R70A, -R90A, and -1R6A

©
~

2

195

168
160
Two sets of terminals

Ground
terminals
2 x M4

© 4xM6
N
== |o 1 ! ’77’7ﬂ
i 5| |
5 I
2|
B¢ = ‘
NI.‘I@ o % ‘ | Exterior
sl | v
o S
o |
° o
+H ‘ !
0o |
~| |
el
: |
o I
° —
200 + 0.5
30 (mounting pitch)
260
210
Mounting Hole Diagram
Approx. Mass: 15.5 kg
Unit: mm
0
~ ~ 2 x M4
|
= |
L
5 |
o |
b= - | ‘ Exterior
83 El | W
—| £ © ‘ |
£ 8 |
0 —
o | ‘
H |
o
® \
|
20
=
40

Mounting Hole Diagram

Approx. mass: 1.0 kg
Unit: mm

» Three-phase, 200 VAC: SGD7S-2R8A; Single-phase, 100 VAC: SGD7S-R70F, -R90F, and

-2R1F

©
N

195
168

160
Two sets of terminals

Ground
terminals
2 x M4

[T 111

195

0
™~ ~ 2 x M4

|
= |
L
2
€ < } ‘ Exterior
3 E »
S © ‘ |
E 8 |
o -
= | ‘
+ |
(o}
«© |

|

v,

20
40

Mounting Hole Diagram

Approx. mass: 1.2 kg
Unit: mm

Selecting a SERVOPACK
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2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

» Three-phase, 200 VAC: SGD7S-3R8A, -5R5A, and -7R6A; Single-phase,

100 VAC: SGD7S-2R8F

195

o)

2 185
9
©
£
S
E
Q|

ol p

[oo]

©| L -
@
1%2]
2
2

Ground
terminals
2 x M4

195

168
160
Two sets of terminals

)
~| 125 65
B Wmte o ma—
‘ [o o
= 4
]

eim o' == I
~

» Three-phase, 200 VAC: SGD7S-180A and -200A

10

——

Ground
terminals
2 x M4

20.5

17.5

215

188
180

18

[€)

Ground
terminals
2xM4

180

7.5

195

7.5

180 + 0.5 (mounting pitch)

166 min.

Mounting Hole Diagram

Approx. mass:

Exterior

SGD7S-3R8A, -5R5A, -7R6A: 1.7 kg

SGD7S-2R8F: 1.6 kg
Unit: mm

4 x M4

195
180+0.5 (mounting pitch)

166 min.

[ . %

Exterior

B i
\
o
[
\

20

50£0.5
(mounting pitch)

90

Mounting Hole Diagram

Approx. mass: 2.3 kg
Unit: mm

215
200+0.5 (mounting pitch)

186 min.

I

|

|

I Exterior
‘
|
|

28

s 07| 5005
f | (mounting pitch)
103

Mounting Hole Diagram

Approx. mass: 2.8 kg
Unit: mm



2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

» Three-phase, 200 VAC: SGD7S-330A

2 9 4 x M5
piy ~
Lo,
g e I S
£ HEIETET oD
— I
o f) | |
a |
o | |
o Sl .
Ele Exterior
8l 2 8 S|E et
| | Ol |
el £ Qo ‘
w0
g |
gl !
S I
~ |
Y 1 <L
™~ 50£0.5
(2.5) ‘ ;111 (2.5) 30.5 (mounting pitch)
[ 6 116
Ground ‘
terminals
2 x M4

Mounting Hole Diagram

Approx. mass: 4.9 kg

Unit: mm
Duct-ventilated SERVOPACKs
Hardware Option Code: 001
» Three-phase, 200 VAC: SGD7S-470A and -550A
ol o 4 x M6
o I |
f |
.
& % § § ‘ Through hole ‘ Exterior
20 L
Terminals ! }
4x M5 \
Terminals h {‘
8 x M5 ‘ ‘ 139 (71 3 Nl
Ground 170 | (9 210 85 ||| 14505 ‘
erminals " {mounting pitch)
tzxms‘ 4 162 r?ﬂi
170

Mounting Hole Diagram

Approx. mass: 8.4 kg
Unit: mm

Selecting a SERVOPACK
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2.3 External Dimensions

2.3.3 DeviceNet Module External Dimensions and Connector Specifications

» Three-phase, 200 VAC: SGD7S-590A and -780A

Terminals
4 x M6

Ground
terminals
2 x M6

Y. 56
) 3 Wl
Terminals
8 x M6 ‘ 260

Exterior

4 x M6
o
@
K —
<
©
i | L
L
= ‘
D)
£
z |
3| ¢
= 84 |
& S| vl o ‘ Through hole
Q @ ol @
= H © ‘
Yol
N
@ |
the
4.5 l 2354+0.5
i (mounting pitch)
8 244 min.
260

Mounting Hole Diagram

Approx. mass: 13.8 kg

Unit: mm

233

DeviceNet Module External Dimensions and Connector

Specifications
» External Dimensions
(24)
®)
‘OCAIZIJE 2[
e
x| 8
T DR| B
{1
= Jo |Il cne Y
a0 'O
7 S
3 I [Eﬂ
©
2
v I
(24)
20 43) 97

Approx. mass: 0.3 kg

Unit: mm
« Connector Specifications
Device Label Model Number of Pins Manufacturer
CN6 CMO02-8DR5P-CF |5 DDK Ltd.

Note: The above connector or an equivalent is used.



2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

Examples of Standard Connections between SERVOPACKS and Peripheral Devices

+ Rotary Servomotors

Power supply .
Three-phase, 200 VAC 1

RST
lifg
Molded-case 1
circuit breaker [@{
Iui
Noise Filter
¥ ﬂ,

Analog Monitor Cable

—

Digital

2l Operator

Digital Operator cable

SERVOPACK

i

Computer
1 Support
| Software

Computer cable

—

B et . DeviceNet
L | | Magnetic Contactor communications cable
i i — | [ e Host controller
D i 5
L — /0 Signal Cable f=z
| | I .
L SERVOPACK main
L circuit wires > o]
! ! = E ‘ /
L e
| i Supply Cable ren| ¢ 2[oN7) When a Safety Function Is Not Used:
P C i Leave the enclosed JZSP-CVHO5-E
o ole Safety Jumper Connector attached.
[ o
b A External Nl 7]
| 1 External Regenerative ()/%S . , _
! | Regenerative Resistor Cable>Tog| = When a Safety Function Is Used:
|| Resistor™ .?E T Safety Function Device Cable
z o . o=
L e
i ‘ Holding brake - Safety function device

L %3
power supply unit

Ground

Brake relay cable

R ——

Battery Case
(Used for an absolute
encoder)

(Wires required for a Servomotor with a Brake)

|

Servomotor
Main Circuit Cable

Rotary Servomotor

Servomotor
Main Circuit Cable —|

Encoder Cable

d073

[c—

Encoder Cable —|

Direct Drive
Servomotor

*1. This example is for a SERVOPACK with a three-phase, 200-VAC power supply input. The pin layout of the main
circuit connector depends on the voltage.

*2. External Regenerative Resistors are

not provided by Yaskawa.

*3. The power supply for the holding brake is not provided by Yaskawa. Select a power supply based on the hold-

ing brake specifications.

If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the 1/O signals of the CN1 connector.
If the power supply is shared, the 1/0 signals may malfunction.

H Selecting a SERVOPACK
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2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

» Linear Servomotors

Power supply .
Three-phase, 200 VAC™ !

Molded-case
circuit breaker

i

RS

[E

Analog Monitor Cable
—

Digital

Operator

Digital Operator cable

i

Computer
Support
l; Software
&5
Noise Filter D Computer cable I — Z
SERVOPACK
DeviceNet
Magnetic Contactor communications cable
3 e [ [ e Host controller
0= N /0 Signal Cable
Control main circuit wires >
L
Power a9
Supply Cable ren : When a Safety Function Is Not Used:
N ng i 7l Leave the enclosed JZSP-CVHO5-E
NE Safety Jumper Connector attached.
_ o
Ab; External Op|# @
External Regenerative ngg ) .
Regenerative Resistor Cable \>Tag| i When a Safety Function Is Used:
Resistor” Py Safety Function Device Cable
- (—'Qu o i { CN2 @ ﬂj:, —»@
gl ¢ -
4 5 5 % Safety function device
Serial Converter —__ |
Unit Cable
Ground Serial Converter Unit
cable
Sensor Cable
\ \

Linear Servomotor

*1. This example is for a SERVOPACK with a three-phase, 200-VAC power supply input. The pin layout of the main
circuit connector depends on the voltage.

*2. External Regenerative Resistors are not provided by Yaskawa.



Installation

This chapter provides information on installing SERVO-
PACKs and DeviceNet Modules in the required locations.

Installation Precautions ...............82
‘Mountingthe DviceNot Modileto the SERVOPAGK . 3:3
Mounting Types and Orientation . .......3-4.
‘Mounting Hole Dimensions .............3-5
Mounting Inferval ... .86

3.5.1 Installing One SERVOPACK in a Control Panel .. 3-6

3.5.2 Installing More Than One SERVOPACK
inaControlPanel ........................ 3-6

[ Monitoring the nstalltion Environment ... 37
EE VO Instalation Conditions .38




3.1 Installation Precautions

Installation Precautions

Refer to the following section for the ambient installation conditions.
I 2.1.4 Specifications on page 2-7

B |nstallation Near Sources of Heat

Implement measures to prevent temperature increases caused by radiant or convection heat
from heat sources so that the ambient temperature of the SERVOPACK meets the ambient
conditions.

B [nstallation Near Sources of Vibration

Install a vibration absorber on the mounting surface of the SERVOPACK so that the SERVO-
PACK will not be subjected to vibration.

m Other Precautions

Do not install the SERVOPACK in a location subject to high temperatures, high humidity, water
drops, cutting oil, excessive dust, excessive dirt, excessive iron powder, corrosive gasses, or
radioactivity.



3.2 Mounting the DeviceNet Module to the SERVOPACK

Mounting the DeviceNet Module to the SERVOPACK

Install the DeviceNet Module correctly according to the installation procedures that are

included with it.
[T1 =-V-Series/z-V-Series for Large-Capacity Models/2-7-Series Installation Guide Command Option Module

(Manual No.: TOBP C720829 01)

H Installation
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3.3 Mounting Types and Orientation

Mounting Types and Orientation

The SERVOPACKSs come in the following mounting types: base-mounted, rack-mounted, and
duct-ventilated types. Regardless of the mounting type, mount the SERVOPACK vertically, as
shown in the following figures.

Also, mount the SERVOPACK so that the front panel is facing toward the operator.

Note: Prepare two to four mounting holes for the SERVOPACK and mount it securely in the mounting holes. (The
number of mounting holes depends on the capacity of the SERVOPACK.)

« Base-mounted SERVOPACK
tot

Base

SERVOPACK

bt

Airflow

« Rack-mounted SERVOPACK

V. Rack

A

SERVOPACK

bt

Airflow

* Duct-ventilated SERVOPACK

- ]L l ¢ Duct

p

SERVOPACK

]
Tf?

Airflow

3-4



3.4 Mounting Hole Dimensions

Mounting Hole Dimensions

Use mounting holes to securely mount the SERVOPACK to the mounting surface.
Note: To mount the SERVOPACK, you will need to prepare a screwdriver that is longer than the depth of the SERVOPACK.

) @
N
o] n

€ X-7-series Mounting Hole Dimensions

5
SERVOPACK Model IEMESIEME (il Screw | Number
A B © D E F G H Size | of Screws
R70A, R90A,
A 168 | 5 | 16040.5 | 40 | 35 - 25 - M4 2
2R8A, R70F,
ROOF oRip | 168 | 5 | 160%0.5 | 40 | 5 - 25 - M4 2
3R8A, 5R5A,
JR6A. oRar | 168 | 5 | 160205 | 70 | 6 | 58305 | 64 - M4 3
SGD7S- [120A 168 | 5 | 160405 | 90 | 5 | 80405 |12.5| - M4 3
180A, 200A,
0AEoAoGs | 188 | B | 180205 | 100 | 95 —  |125|75+05 | M4 3
330A 258 | 6 | 250+0.5 | 110 | 5 |100+0.5| 13 | 84405 | M5 4
470A, 550A | 315 | 6 |302.540.5|170 | 14 |142+0.5| 14 |142+05| M6 4
590A, 780A | 390 | 7.5 | 375 +0.5 | 260 | 30 |200+0.5| 30 |200+0.5| M6 4

& X-V-series-Compatible Mounting Hole Dimensions

If you are replacing a X-V-Series SERVOPACK with a 2-7-Series SERVOPACK, you can also use the
mounting holes that were used for the X-V-Series SERVOPACK. Refer to the following table.

H Installation

Di :
SERVOPACK Model imensions (mm) Screw | Number
A B C D E F G H Size | of Screws
R70A, RO0A,
1R6A 168 | 5 | 1560+£0.5 | 40 | 35 - 35 - M4 2
2R8A, R70F,
ROOF, 2R1F 168 | 5 | 150+£0.5 | 40 5 - 35 - M4 2
3R8A, 5R5A,
7R6A. 2R8F 168 | 5 | 150+£0.5 | 70 6 | 58+05 | 6 - M4 3
SGD7S- 120A 168 | 5 | 150+0.5 | 90 5 | 8005 | 5 - M4 3
180A, 200A,
120AEOA008 188 | 5 | 170+£0.5 |100| 95 - 5 90 +0.5 M4 3
330A 250 | 6 |2385+£0.5/110| 5 |100+£0.5| 5 |100+0.5| M5 4
470A, 550A, A special attachment is required. Contact your Yaskawa representative for
590A, 780A details.




3.5 Mounting Interval

3.5.1 Installing One SERVOPACK in a Control Panel

Mounting Interval

3.5.1

Installing One SERVOPACK in a Control Panel

Provide the following spaces around the SERVOPACK.

40 mm min.

30 mm min. —

‘<—‘:7 30 mm min.

SERVOPACK

;

DL B

40 mm min.”

* For this dimension, ignore items protruding from the main body of the SERVOPACK.

3.5.2
Panel

Installing More Than One SERVOPACK in a Control

When multiple SERVOPACKS are installed close together in an enclosed space, natural con-
vection may provide insufficient air circulation to distribute heat uniformly through the space,
resulting in the air surrounding the SERVOPACKS to locally exceed the surrounding air tem-
perature range. In this case, you must take measures to disperse the localized hot spots, such
as by using fans. When using fans, install them as shown below.

40 mm min.

Fan Fan
[ 2 N U S N |
I ] I ] |
_v L— 30 mm min.
N N N NG
O O @) O
< < g <
a a a a
o o (@) o
> > > >
i s o s
o] | | |
%) 1%} %) 1%}
30 mm min. Thjs gistance depends 40 mm min.*
on the model.

* For this dimension, ignore items protruding from the main body of the SERVOPACK.

The space required on the right side of a SERVOPACK (when looking at the SERVOPACK from
the front) depends on the SERVOPACK models. Refer to the following table.

SERVOPACK Model Space F)n Cooling Fan Installation Conditions
Right Side | 10 mm above SERVOPACK’s Top Surface
R70A, R90A, 1R6A, 2R8A,
3R8A, 5R5A, 7R6A, R70F, 1 mm min. Air speed: 0.5 m/s min.
SGD7S- |R90F, 2R1F, 2R8F
120A, 180A, 200A, 3304, 10 mm min. | Air speed: 0.5 m/s min.

470A, 550A, 590A, 780A

Note: When option modules are mounted on SERVOPACKS, the SERVOPACK installation conditions will depend on
the option modules that are mounted. For details, refer to the manual for option module.
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3.6 Monitoring the Installation Environment

Monitoring the Installation Environment

You can use the SERVOPACK Installation Environment Monitor parameter to check the operat-
ing conditions of the SERVOPACK in the installation environment.

You can check the SERVOPACK installation environment monitor with either of the following

methods.
+ Using the SigmaWin+: Life Monitor — Installation Environment Monitor — SERVOPACK

« Panel Operator or Digital Operator: Un025 (Installation Environment Monitor [%)])

Implement one or more of the following actions if the monitor value exceeds 100%.
» Lower the surrounding temperature.
» Decrease the load.

The value of the SERVOPACK Installation Environment Monitor parameter will increase by

Information ; X X
about 10% for each 10°C increase in the ambient temperature.

tions. Even if the monitor value is 100% or lower, you cannot use a SERVOPACK in a location

“@ Always observe the surrounding air temperature given in the SERVOPACK environment condi-
that exceeds the specified surrounding air temperature.

Important

H Installation
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3.7 EMC Installation Conditions

EMC Installation Conditions

This section gives the recommended installation conditions that were used for EMC certifica-
tion testing.

The EMC installation conditions that are given here are the conditions that were used to pass
testing criteria at Yaskawa. The EMC level may change under other conditions, such as the
actual installation structure and wiring conditions. These Yaskawa products are designed to be
built into equipment. Therefore, you must implement EMC measures and confirm compliance
for the final equipment.

The compliant standards are EN 55011 group 1 class A, EN 61000-6-2, EN 61000-6-4, and
EN 61800-3 (category C2, second environment).

/\ WARNING

® In a domestic environment, this product may cause radio interference in which case supple-
mentary mitigation measures may be required.

/\ CAUTION

® This equipment is not intended for use in residential environments and may not provide ade-
quate protection to radio reception in such environments.




3.7 EMC Installation Conditions

» Three-Phase, 200 VAC
Shield box

Brake power supply
SERVOPACK o o
N U V. W % % Brake
Power supply: £ Noise @ =2 P
c , L1,L2,L3 O o
Three-phase, 200 VAC < Filter ] |
eep ©] S e Servomotor
Surge
Absorber L1C, L2C m
J CN2 % [ Encoder
D o ®

é Regenerative B1, B2 @r@

Resistor Unit

PE
1T* B o 1
Host controller @ @ g flg 3 %
(DeviceNet master) | g 8 M ©3 §
- [a)
CNT1 CN8
Clamp
- @ Safety function
o S ® device
110
controller
*1T. 1 turn
Symbol Cable Name Specification
O] I/0O Signal Cable Shielded cable
@ Safety Function Device Cable Shielded cable
©) Servomotor Main Circuit Cable Shielded cable
@ Encoder Cable Shielded cable
® Main Circuit Power Cable Shielded cable
® DeviceNet Communications Cable Shielded cable
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3.7 EMC Installation Conditions
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« Single-Phase, 200 VAC

Power supply:

Single-phase, 200 VAC

®

PE

Host controller
(DeviceNet master)

* 1T 1 turn

Shield box
Brake power supply
SERVOPACK
Q||
o U, V,and W %
c Noise i L1and L2 O
& fitter { o © L]
Surge L1C and L2C
absorber g
T CN2 ®
: S S
1T* =
0 o
20
g o 283
k< 3 0=2
o a
CNA1 CN8
‘ Clamp ‘ Clamp ‘
@ @)
/0 Safety
controller function device

Symbol

Cable Name

Specification

0] I/O Signal Cable

Shielded cable

Safety Function Device Cable

Shielded cable

Servomotor Main Circuit Cable

Shielded cable

Encoder Cable

Shielded cable

Main Circuit Power Cable

Shielded cable

GGG

DeviceNet Communications Cable

Shielded cable

g Brake
@
O
Servomotor
N
Encoder

@

PE



3.7 EMC Installation Conditions

 Single-Phase, 100 VAC

Shield box
Brake power supply
SERVOPACK
N U,V, and W g m § Brake
Power supply: £ Noise O 40O
Single-phase, 100 VAC & filtor —L1andL2 @ ®
® S Servomotor
L1C and L2C
Surge ]
absorber Q
£ ™
i @ CN2 i) Encoder
é - i
Clam
=
1T* %
a z2
Host controller £ m 293 e
(DeviceNet master) p @ 08
O o =
® a PE
CNA1 CN8
‘ Clamp ‘ Clamp ‘
® @
I/O Safety
controller function device
*1T: 1 turn
Symbol Cable Name Specification
O] I/0O Signal Cable Shielded cable
@ Safety Function Device Cable Shielded cable
©) Servomotor Main Circuit Cable Shielded cable
@ Encoder Cable Shielded cable
® Main Circuit Power Cable Shielded cable
® DeviceNet Communications Cable Shielded cable
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Wiring and
Connections

This chapter provides information on wiring and connecting
SERVOPACKSs and DeviceNet Modules to power supplies
and peripheral devices.
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4.1 Wiring and Connecting SERVOPACKs

4.1.1 General Precautions

Wiring and Connecting SERVOPACKSs

41.1 General Precautions

A DANGER

® Do not change any wiring while power is being supplied.
There is a risk of electric shock or injury.

/\ WARNING

® Wiring and inspections must be performed only by qualified engineers.
There is a risk of electric shock or product failure.

® Check all wiring and power supplies carefully.
Incorrect wiring or incorrect voltage application to the output circuits may cause short-cir-
cuit failures. If a short-circuit failure occurs as a result of any of these causes, the holding
brake will not work. This could damage the machine or cause an accident that may result in
death or injury.

® Connect the AC and DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals
on the SERVOPACK.
» Connect a DC power supply to the B1/@® and © 2 terminals and the L1C and L2C terminals
on the SERVOPACK.
There is a risk of failure or fire.

® If you use a SERVOPACK with the Dynamic Brake Hardware Option, connect an External
Dynamic Brake Resistor that is suitable for the machine and equipment specifications to the
specified terminals.
There is a risk of unexpected operation, machine damage, burning, or injury when an emer-
gency stop is performed.

Wiring and Connections



4.1 Wiring and Connecting SERVOPACKSs

4.1.1 General Precautions

/\ CAUTION

® Wait for at least six minutes after turning OFF the power supply (with a SERVOPACK for a
100-VAC input, wait for at least nine minutes) and then make sure that the CHARGE indica-
tor is not lit before starting wiring or inspection work. Do not touch the power supply termi-
nals while the CHARGE lamp is lit after turning OFF the power supply because high voltage
may still remain in the SERVOPACK.

There is a risk of electric shock.

® Observe the precautions and instructions for wiring and trial operation precisely as
described in this document.
Failures caused by incorrect wiring or incorrect voltage application in the brake circuit may
cause the SERVOPACK to fail, damage the equipment, or cause an accident resulting in death
or injury.

® Check the wiring to be sure it has been performed correctly.
Connectors and pin layouts are sometimes different for different models. Always confirm the
pin layouts in technical documents for your model before operation.
There is a risk of failure or malfunction.

® Connect wires to power supply terminals and motor connection terminals securely with the
specified methods and tightening torque.
Insufficient tightening may cause wires and terminal blocks to generate heat due to faulty con-
tact, possibly resulting in fire.

® Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/O
Signal Cables and Encoder Cables.

® The maximum wiring length is 3 m for I/0O Signal Cables, and 50 m for Encoder Cables or
Servomotor Main Circuit Cables.

® Observe the following precautions when wiring the SERVOPACK’s main circuit terminals.

» Turn ON the power supply to the SERVOPACK only after all wiring, including the main circuit ter-
minals, has been completed.
If a connector is used for the main circuit terminals, remove the main circuit connector from the
SERVOPACK before you wire it.
Insert only one wire per insertion hole in the main circuit terminals.
When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into
contact with adjacent wires.

® Install molded-case circuit breakers and other safety measures to provide protection
against short circuits in external wiring.
There is a risk of fire or failure.

NOTICE

® Whenever possible, use the Cables specified by Yaskawa.
If you use any other cables, confirm the rated current and application environment of your
model and use the wiring materials specified by Yaskawa or equivalent materials.

® Securely tighten cable connector screws and lock mechanisms.
Insufficient tightening may result in cable connectors falling off during operation.

® Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the I/0
Signal Cables or Encoder Cables) together or run them through the same duct. If you do not
place power lines and low-current lines in separate ducts, separate them by at least 30 cm.
If the cables are too close to each other, malfunctions may occur due to noise affecting the low-
current lines.

® Install a battery at either the host controller or on the Encoder Cable.
If you install batteries both at the host controller and on the Encoder Cable at the same time,
you will create a loop circuit between the batteries, resulting in a risk of damage or burning.

® \When connecting a battery, connect the polarity correctly.
There is a risk of battery rupture or encoder failure.




4.1 Wiring and Connecting SERVOPACKs

4.1.1 General Precautions

nects directly to a commercial power supply; it is not isolated through a transformer or other
device. Always use a molded-case circuit breaker or fuse to protect the servo system from
Important accidents involving different power system voltages or other accidents.

« Install an earth leakage breaker. The SERVOPACK does not have a built-in ground fault protec-
tive circuit. To configure a safer system, install a ground fault detector against overloads and
short-circuiting, or install a ground fault detector combined with a molded-case circuit breaker.

» Do not turn the power supply ON and OFF more than necessary.

» Do not use the SERVOPACK for applications that require the power supply to turn ON and
OFF frequently. Such applications will cause elements in the SERVOPACK to deteriorate.

» After you have started actual operation, allow at least one hour between turning the power
supply ON and OFF (as a guideline).

q@ « Use a molded-case circuit breaker or fuse to protect the main circuit. The SERVOPACK con-

To ensure safe, stable application of the servo system, observe the following precautions when
wiring.
» Use the cables specified by Yaskawa. Design and arrange the system so that each cable is
as short as possible.
Refer to the following manual or catalog for information on the specified cables.
[J7 AC Servo Drives 2-7 Series (Catalog No.: KAEP S800001 23)
[JQ =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

« The signal cable conductors are as thin as 0.2 mm? or 0.3 mm?. Do not subject them to
excessive bending stress or tension.

Wiring and Connections
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4.1 Wiring and Connecting SERVOPACKSs

4.1.2 Countermeasures against Noise

41.2

Countermeasures against Noise

vent radio interference. The SERVOPACK uses high-speed switching elements in the main circuit.
Therefore peripheral devices may be affected by switching noise.

Important  |f the equipment is to be used near private houses or if radio interference is a problem, take
countermeasures against noise.

e@ The SERVOPACK is designed as an industrial device. It therefore provides no measures to pre-

The SERVOPACK uses microprocessors. Therefore, it may be affected by switching noise from
peripheral devices.

To prevent the noise from the SERVOPACK or the peripheral devices from causing malfunc-
tions of any devices, take the following countermeasures against noise as required.

Install the input reference device and Noise Filter as close to the SERVOPACK as possible.
Always install a Surge Absorber for relays, solenoids, and Magnetic Contactor coils.

Do not place the following cables in the same duct or bundle them together. Also, separate
the cables from each other by at least 30 cm.

*Main Circuit Cables and 1/O Signal Cables

*Main Circuit Cables and Encoder Cables

Do not share the power supply with an electric welder or electrical discharge machine. If the
SERVOPACK is placed near a high-frequency generator, install Noise Filters on the input side
on the Main Circuit Power Supply Cable and Control Power Supply Cable even if the same
power supply is not shared with the high-frequency generator. Refer to the following section
for information on connecting Noise Filters.

Iz Noise Filters on page 4-7

Implement suitable grounding measures. Refer to the following section for information on

grounding measures.
I 4.1.3 Grounding on page 4-9




4.1 Wiring and Connecting SERVOPACKs

4.1.2 Countermeasures against Noise

Noise Filters

You must attach Noise Filters in appropriate places to protect the SERVOPACK from the
adverse effects of noise. The following is an example of wiring for countermeasures against
noise.

| 3
‘ Noise Filter
I

200 VAC —

|

‘2.0 mm?
| min.

|
‘ ® & — — — — - - @Qperation relay sequence
|
‘ ® - — — —|— - ®User signal generators
! 14
‘ Noise Fitter > "2 J
! DC
power
supply
! 2.0 mm? min.
|

Grounding plate)

External ground: Use a dedicated ground.

*1. For the ground wire, use a wire with a thickness of at least 2.0 mm? (preferably, flat braided copper wire).
*2. Whenever possible, use twisted-pair wires to wire all connections marked with i

*3. Refer to the following section for precautions when using Noise Filters.
I Noise Filter Wiring and Connection Precautions on page 4-8

Wiring and Connections
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4.1 Wiring and Connecting SERVOPACKSs

4.1.2 Countermeasures against Noise

Noise Filter Wiring and Connection Precautions

Always observe the following precautions when wiring or connecting Noise Filters.

« Separate input lines from output lines. Do not place input lines and output lines in the same
duct or bundle them together.

Incorrect Correct

|
\

|:> Noise

Filter
/77 !
Grounding plate Grounding plate ‘
|

Ngise —1 ’L Nqise mJ
Filter Filter

/77 BB /77
Grounding plate il Grounding
plate

» Separate the Noise Filter ground wire from the output lines. Do not place the Noise Filter
ground wire, output lines, and other signal lines in the same duct or bundle them together.

— \ \
\

Separate the circuits.

Incorrect Correct

L=

It is OK if the ground
HE Ii> wire is close to the

L input lines.
<€
/77 /77
Grounding plate Grounding plate

« Connect the Noise Filter ground wire directly to the grounding plate. Do not connect the
Noise Filter ground wire to other ground wires.

Incorrect Correct
‘ L Noise [— w L Noise —
— Filter — Filter .
SERVOPACK  SERVOPACK SERVOPACK SERVOPACK
s Shield ground wire
/77 /7
Grounding plate Grounding plate




4.1 Wiring and Connecting SERVOPACKs

4.1.3 Grounding

« If a Noise Filter is located inside a control panel, first connect the Noise Filter ground wire and
the ground wires from other devices inside the control panel to the grounding plate for the
control panel, then ground the plate.

Control panel
Sl s
SERVOPACK
Noise ‘
— Filter jj @

I e

|

|

I

|

\

|

‘ SERVOPACK
Ground — !
|

41.3

Grounding

Implement grounding measures as described in this section. Implementing suitable grounding
measures will also help prevent malfunctions, which can be caused by noise.

Observe the following precautions when wiring the ground cable.

» Ground the SERVOPACK to a resistance of 100 Q or less.

» Be sure to ground at one point only.

« Ground the Servomotor directly if the Servomotor is insulated from the machine.

Motor Frame Ground or Motor Ground

If you ground the Servomotor through the machine, a current resulting from switching noise
can flow from the main circuit of the SERVOPACK through the stray capacitance of the Servo-
motor. To prevent this, always connect the FG terminal of the Servomotor Main Circuit Cable
connected to the Servomotor to the ground terminal @ on the SERVOPACK. Also be sure to
ground the ground terminal @. Always connect the shield wire of the Encoder Cable connected
to the Servomotor to the connector case (shell).

Ground both the Moving Coil and Magnetic Way of a Linear Servomotor.

Noise on I/0O Signal Cables

If noise enters the I/0 Signal Cable, connect the shield of the I/O Signal Cable to the connector
shell to ground it. If the Servomotor Main Circuit Cable is placed in a metal conduit, ground the
conduit and its junction box. For all grounding, ground at one point only.

Wiring and Connections
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4.2 Basic Wiring Diagrams

Basic Wiring Diagrams

This section provide the basic wiring diagrams. Refer to the reference sections given in the diagrams for details.
T T T T e T T T T N SERVOPACK

! R lS lT l
| ANl _| Main circuit Motor . T T T T /—/————= T
. 1QF terminals terminals | U —, :
V —
| = | — |
| & 1FLT | |
! ‘ 2KM ! _)
| 7 | S R
’ 1KM | | W
| 1 | | |
| (For servo alarm | | |
: : B1/®
1Ry display) : = — |
4.4 Wiring Servomotors
’ ™ ®—‘ | L on page 4-26 :
| 1PL L
Servo power Servo power
ON OFF 1KM | CNSfr-—— == "~ "~ " T T T\
| ] | A |
| 43Wiing e | | s |
Power Supply 1KM 2 Analog Monitors
to the SERVO- 1SA - roundto - | % :_t : 9 |
| PACK on page 1KM 1Ry 2KM afrjzl;t?;c | ‘ I
- of A
H 41 or less. | | [E/ 4.8.3 Analog Monitor Connector ‘
L 28A J ! (CN5) on page 4-50 —)
e |
e 1 X e
’ Overheat protection input TH 5 W
—TH O
| Sequence Input Signal Power Supply Input 194V 3 424VIN L 6 47 KQ 3 ) ALM+ ‘
L _ #Z* _ Servo Alarm Output (OFF for alarm
‘ - » COW-OT [ 8 & -~ 4 ALM- put { ) |
| CCW Drive Prohibit Input (prohibited when OFF) .
1), /BK+ |
’ W Drive Profibit Inout (oronibited whan OFF CW-OT 9 %%ﬁf m 2] /Bk- Brake Output (released when ON)
rive Prohibit Input (prohibited when ) 23 </V\/ARN+ ‘
| JHOME 11 %%}t m 24 ), WWARN- Warning Output (ON for warning)
| Origin Signal Input (LS active when ON) o5 Servo Ready Output |
| »—E—@ M\” This output is ON when the control poweri
. S
: = 26| /S-RDY- supply and main circuit power supply are
’ External Stop Input (OFF to stop) ExsToP 12 <~ ONand a servo alarm has not occurred. .
. 17 ),PAO *5 Encoder Output ‘
| /PAO Pulse Phase A
| 19) PBO *5 Encoder Output
/PBO Pulse Phase B |
PCO *5 Encoder Output ‘
| *] /PCO Pulse Phase C
Battery for . BAT(+) (14 |
| absolute encoder *2 ~ AT 16, SG Sianal g
. (2.8Vto4.5V) () 15 == Signal groun: |
L IS 4.51/0 Signal Connections !
on page 4-36 ,)
e 1 < 1 e
( Syitch  /HWBB1+ |~ h
. —1 ? I - .
| Y Fuse | /HWBBI- ) 3 =4 |
I 8 ((EDM1 :
Safety ' HweBo+ = IS 4.6 Connecting Safety Func—‘
| 6 | (153 "l tion Signals on page 4-41
: ‘ EDM1- i
L ov JHWBB2- ] 5 1(7 S |
[ G%—/L Connector shell

FG Connect shield to connector shell.
Frame ground

*]. i represents twisted-pair wires.

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not
connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or
reinforced insulation.

*4. Refer to the following chapter if you use a safety function device.
Iz Chapter 11 Safety Functions

If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8 when you use
the SERVOPACK.

*5. Always use line receivers to receive the output signals.

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the 1/0 signals of the CN1 connector. If the power supply is shared, the 1/O signals
may malfunction.
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

Wiring the Power Supply to the SERVOPACK

Refer to the following manual or catalog for information on cables and peripheral devices.
[T0 AC Servo Drives -7 Series (Catalog No.: KAEP S800001 23)

(I =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

4.3.1

Terminal Symbols and Terminal Names

Use the main circuit connector on the SERVOPACK to wire the main circuit power supply and
control circuit power supply to the SERVOPACK.

/\ CAUTION

® Wire all connections correctly according to the following table and specified reference infor-
mation. There is a risk of SERVOPACK failure or fire if incorrect wiring is performed.

The SERVOPACKS have the following four types of main circuit power supply input specifica-

tions.

» Three-Phase, 200-VAC Power Supply Input

UChullze] Terminal Name Specifications and Reference
Symbols
Main circuit power
L1, L2, supply input terminals } 1R 0
L3 for AC power supply Three-phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
input
AC power | Single-phase, 200 VAC to 240 VAC, -15% to +10%,
Control power sup Supply 50 Hz/60 Hz
L1C, L2C oly terminals DC power I(;:C: 270 VDC to 324 VDG, -15% to +10%, L2C: 0 VDC
SUPPIY | 56 970 VDG to 324 VDG, -15% to +10%, L1C: 0 VDC
I 4.3.5 Wiring Regenerative Resistors on page 4-23
W For SGD7S-R70A, -R90A, -1R6A, and -2R8A
If the regenerative capacity is insufficient, connect an External Regener-
ative Resistor between B1/@® and B2.
The External Regenerative Resistor is not included. Obtain it separately.
. . B For SGD7S-3R8A,- 5R5A, -7R6A, -120A, -180A, -200A, and -330A
B1/@®, Regeneratlve Resis- If the internal regenerative resistor is insufficient, remove the lead or
B2, B3 | tor terminals short bar between B2 and B3 and connect an External Regenerative
Resistor between B1/@® and B2.
The External Regenerative Resistor is not included. Obtain it separately.
B For SGD7S-470A, -550A, -590A, and -780A
Connect a Regenerative Resistor Unit between B1/@® and B2. Obtain a
Regenerative Resistor Unit separately. These models do not have a B3
terminal.
DC Reactor termi- I3 4.3.6 Wiring Reactors for Harmonic Suppression on page 4-25
nals for power sup- .
o1, ©2 ply harmponvi\é up These terminals are used to connect a DC Reactor for power supply har-
suppression monic suppression.
S} - None. (Do not connect anything to this terminal.)

Wiring and Connections



4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

« Single-Phase, 200-VAC Power Supply Input

Terminal

Terminal Name Specifications and Reference
Symbols

Main circuit power

supply input termi- . ) )
L1, L2 nals for AC power Single-phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

supply input
AC I single-phase, 200 VAC to 240 VAC, -15% to +10%,
POWEr | 50 Hz/60 Hz
L1G. Log | Control power sup- supply
’ ply terminals DC L1C: 270 VDC to 324 VDC, -15% to +10%, L2C: 0 VDC
power | or
supply | L2C: 270 VDC to 324 VDC, -15% to +10%, L1C: 0 VDC

I 4.3.5 Wiring Regenerative Resistors on page 4-23

W For SGD7S-R70A, -R90A, -1R6A, and -2R8A
If the regenerative capacity is insufficient, connect an External Regenera-
tive Resistor between B1/@® and B2.

B1/@, B2, | Regenerative Resis- | The External Regenerative Resistor is not included. Obtain it separately.

B3 tor terminals B For SGD7S-5R5A and -120AE0A008

If the internal regenerative resistor is insufficient, remove the lead or short
bar between B2 and B3 and connect an External Regenerative Resistor
between B1/® and B2.

The External Regenerative Resistor is not included. Obtain it separately.

DC Reactor termi-

I 4.3.6 Wiring Reactors for Harmonic Suppression on page 4-25
nals for power sup-

o1, ©2 ply harmonic These terminals are used to connect a DC Reactor for power supply har-
suppression monic suppression.
L3, © - None. (Do not connect anything to these terminals.)

You can use a single-phase, 200-V power supply input with the following models.

+ SGD7S-R70A, -R90A, -1R6A, -2R8A, -5R5A
If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main circuit
power supply, set parameter PnOOB to n.0100 (Use a three-phase power supply input as a
single-phase power supply input). Refer to the following section for details.
IZ 5.2.2 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting on page 5-14

You do not need to change the setting of Pn00B to n.O100 (Use a three-phase power sup-
ply input as a single-phase power supply input) for a SERVOPACK with a single-phase 200-
VAC power supply input (model number: SGD7S-120AEO0A008).

Information

« DC Power Supply Input

Usular:! Terminal Name Specifications and Reference
Symbols
AC power | Single-phase, 200 VAC to 240 VAC, -15% to +10%,
Control power sup supply 50 H2/60 Hz
L1C, L2C ply terminals DC power L1C: 270 VDC to 324 VDC, -15% to +10%, L2C: 0 VDC
or
SUPPIY | 56 970 VDG to 324 VDG, -15% to +10%, L1C: 0 VDC
B1/® Main circuit power | 270 VDC to 324 VDG, -15% to +10%
supply input termi-
o2 nals for DC power | VDC
supply input
L1, L2, L3, None. (Do not connect anything to these terminals.)
B2, B3, - Note: 1. SGD7S-470A to 780A do not have a B3 terminal.
o1, 6 2. SGD7S-330A to 780A do not have a © terminal.

If you use a DC power supply input to the SERVOPACK, make sure to set parameter PnOOE
to n.O0O01 (DC power supply input supported) before inputting the power supply. Refer to
the following section for detalils.

Iz 5.2.1 AC Power Supply Input/DC Power Supply Input Setting on page 5-13
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4.3 Wiring the Power Supply to the SERVOPACK

 Single-Phase, 100-VAC Power Supply Input

4.3.1 Terminal Symbols and Terminal Names

Leulis] Terminal Name Specifications and Reference
Symbols
Main circuit power supply .
X . Single-phase, 100 VAC to 120 VAC, -15% to +10%,
L1, L2 input termlnals for AC 50 Hz/60 Hz
power supply input
Control power supply termi- | Single-phase, 100 VAC to 120 VAC, -15% to +10%,
L1C, L2C
nals 50 Hz/60 Hz
I 4.3.5 Wiring Regenerative Resistors on page 4-23
B1 B2 Regenerative Resistor termi- | If the regenerative capacity is insufficient, connect an External

nals

Regenerative Resistor between B1/@® and B2. The External
Regenerative Resistor is not included. Obtain it separately.

You can use a single-phase, 100-VAC power supply input with the following models.
* SGD7S-R70F, -R90F, -2R1F, and -2R8F

Wiring and Connections
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.2 Wiring Procedure for Main Circuit Connector

4.3.2 Wiring Procedure for Main Circuit Connector

* Required Items

Required ltem Remarks

» Spring Opener
SERVOPACK accessory
(You can also use model 1981045-1 from Tyco Electronics Japan G.K\)

* Flat-blade screwdriver
Commercially available screwdriver with tip width of 3.0 mm to 3.5 mm

Spring Opener or Flat-
blade Screwdriver

1. Remove the main circuit connector and motor connector from the SERVOPACK.

Enlarged View

1. Press in on|
the lock.

2. Press in on the
locks to remove
the connectors.

Main circuit
connector

Locks
Servomotor connector

2. Remove the sheath from the wire to connect.

8 mmto 9 mm

3. Open the wire insertion hole on the terminal connector with the tool. There are the fol-
lowing two ways to open the insertion hole. Use either method.

®Using a Spring Opener @Using a Flat-blade Screwdriver

Open the insertion hole with the Spring Opener as | Firmly insert a flat-blade screwdriver into the

shown in the figure. screwdriver insertion hole to open the wire inser-
tion hole.

4. Insert the conductor into the wire insertion hole. Then, remove the Spring Opener or flat-
blade screwdriver.

5. Make all other connections in the same way.

6. When you have completed wiring, attach the connectors to the SERVOPACK.



4.3 Wiring the Power Supply to the SERVOPACK

4.3.3 Power ON Sequence

433 Power ON Sequence

Consider the following points when you design the power ON sequence.

« The ALM (Servo Alarm) signal is output for up to five seconds when the control power supply
is turned ON. Take this into consideration when you design the power ON sequence, and
turn ON the main circuit power supply to the SERVOPACK when the ALM signal is OFF (alarm
cleared).

Power ON

Control power supply ~ OFF ON
ALM (Servo Alarm)

sgnal  Aam | Alam cleared.
‘ Upto5.0s
OFF ON

Main circuit power supply
/S_RDY (Servo Ready)

signl OFF ON

/S-ON (Servo ON)

. OFF ON
signal

Motor power status Power not supplied. Power supplied.

If the servo ON state cannot be achieved by turning ON the /S_ON signal, the /S_RDY signal
is not ON. Check the status of the /S_RDY signal. Refer to the following section for details.
& /S-RDY (Servo Ready) Signal on page 6-4

Information

If you use a DC power supply input with any of the following SERVOPACKS, use the power
ON sequence shown below: SGD7S-330A, -470A, -550A, -590A, or -780A.

Control power supply OFF ON
() ()
Main circuit power supply  OFF ON
((
Inrush current suppression ¢ 1 3000 . )
resistor switch -Op Switch: Closed (Resistance connected.)
((
Power not )7
Motor power status supplied. Power
supplied.

I

0.5 s min. Approx. 2 times switch Open switch 0.1 s or
operating time according longer after power is
to switch specifications not supplied to motor.

 Design the power ON sequence so that main circuit power supply is turned OFF when an
ALM (Servo Alarm) signal is output.

* Make sure that the power supply specifications of all parts are suitable for the input power
supply.
 Allow at least 1 s after the power supply is turned OFF before you turn it ON again.

S Turn ON the control power supply before the main circuit power supply or turn ON the control
@ power supply and the main circuit power supply at the same time.

o Turn OFF the main circuit power supply first, and then turn OFF the control power supply.
mportan

Wiring and Connections



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

/\ WARNING

® Even after you turn OFF the power supply, a high residual voltage may still remain in the
SERVOPACK. To prevent electric shock, do not touch the power supply terminals after you
turn OFF the power. When the voltage is discharged, the CHARGE indicator will turn OFF.
Make sure the CHARGE indicator is OFF before you start wiring or inspection work.

434 Power Supply Wiring Diagrams

Using Only One SERVOPACK

» Wiring Example for Three-Phase, 200-VAC Power Supply Input: SGD7S-R70A, -R90A,
-1R6A, -2R8A, -3R8A, -5R5A, -7R6A, -120A, -180A, -200A, or -330A

"Il
SERVOPACK
ok N
3SA | 1
1FLT |
2KM
.1
T
-7
(For servo alarm +24 V
1Ry display) ALM + 1RY
I —1 —
1PL
Servo power Servo power ALM - 1D oV
ON OFF 1KM < v
o T
< 4 g
TKM 1SA 1QF: Molded-case circuit breaker 1Ry: Relay
1KM 1Ry 2KM 1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2SA 2KM: Magnetic Contactor 3SA: Surge Absorber

(for main circuit power supply) 1D: Flywheel diode

*1. You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A,
SGD7S-1R6A, and SGD7S-2R8A. Do not connect them.

*2. A SGD7S-330A SERVOPACK does not have a - terminal.
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for Three-Phase, 200-VAC Power Supply Input: SGD7S-470A, -550A,
-590A, and -780A

"Il
SERVOPACK
1aF 5N\
3SA —F
1FLT |
2KM
e
1KM
el
o
(For servo alarm +24 V
1Ry display) ALM + 1Ry
S 32—
1PL
Servo power Servo power ALM - 1D oV
c— - 3
ON OFF 1KM
. . T
= .
1KM 1SA —— Regenerative
1KM 1Ry 2KM Resistor Unit
1QF: Molded-case circuit breaker 1Ry: Relay
2S5A 1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2KM: Magnetic Contactor 3SA: Surge Absorber

(for main circuit power supply) 1D: Flywheel diode

Wiring and Connections



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for Single-Phase, 200-VAC Power Supply Input

NN
SERVOPACK
or )
3SA I
1FLT |
2KM
1KM
-
e
(For servo alarm +24'V
1Ry display) ALM + 1Ry
™~
1PL
Servo power Servo power ALM - 1D oV
«c— - 3
ON OFF 1KM
. o e
T 4 g
1KM 1SA
1KM 1Ry 2KM
2SA
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2KM: Magnetic Contactor 3SA: Surge Absorber

(for main circuit power supply) 1D: Flywheel diode

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-
1RBA, and SGD7S-2R8A. Do not connect them.
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for DC Power Supply Input: SGD7S-R70A, -R90A, -1R6A, -2R8A, -3R8A,

-5R5A, -7R6A, -120A, -180A, or -200A
RIS T
P,

3SA [

1FLT |
2KM

T AC/DC
-

(For servo alarm
1Ry display)
™ &—1

1PL

Servo power Servo power
ON OFF 1KM

1KM 1SA
1KM 1Ry 2KM
2SA

1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

SERVOPACK

1FU: Fuse

2FU: Fuse

1Ry: Relay

1PL: Indicator lamp
1SA: Surge Absorber
2SA: Surge Absorber
3SA: Surge Absorber
1D: Flywheel diode

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-

1RBA, and SGD7S-2R8A. Do not connect them.

Wiring and Connections



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for DC Power Supply Input: SGD7S-330A, -470A, -550A, -590A, and

-780A
R Sl Tl
1GF A
3SA | ' SERVOPACK
1FLT |
SKM 1 1FU
) B1/®
O
- AC/DC 1R
P ©2
; 2FU
! 1TRy 2Ry
1 1
- =]
4SA
1KM
T AC/DC
e
+24 V
1Ry
(For servo alarm ALM &
1Ry display)
7\ >
ALM — 1D oV
1PL < P
Servo power Servo power
ON OFF 1KM
=T T 27
1KM 1SA
2R
1KM 1Ry 2KM 1TRy = ov
=N R
2SA 5SA
1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor
(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply,
auxiliary contact) 1SA: Surge Absorber
1FU: Fuse, positive side 2SA: Surge Absorber
2FU: Fuse, negative side 3SA: Surge Absorber
1Ry: Relay 4SA: Surge Absorber
2Ry: Relay (for inrush current 5SA: Surge Absorber
suppression resistor switch) 1D: Flywheel diode
1TRy: Timer relay 1R: External inrush current
1PL: Indicator lamp suppression resistor
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for Single-Phase, 100-VAC Power Supply Input: SGD7S-R70F, -R90F,
-2R1F, or -2R8F

NN

3SA

SERVOPACK
or
1FLT |
2KM
‘ L1
‘ L2
1KM
-7
(For servo alarm
1Ry display) ALM +
1\ ®—4|
1PL
Servo power  Servo power ALM —
ON OFF 1KM
J . N
R b
1KM 1SA
1KM 1Ry 2KM
2SA
1QF:  Molded-case circuit breaker 1Ry:  Relay
1FLT: Noise Filter 1PL:  Indicator lamp
1KM: Magnetic Contactor 1SA:  Surge Absorber
(for control power supply) 25A:  Surge Absorber
2KM: Magnetic Contactor 3SA: Surge Absorber
1D:  Flywheel diode

(for main circuit power supply)

+24 V
1Ry

1D oV

Wiring and Connections
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

Using More Than One SERVOPACK

Connect the ALM (Servo Alarm) output for these SERVOPACKS in series to operate the alarm

detection relay (1RY).

When a SERVOPACK alarm is activated, the ALM output signal transistor turns OFF.
The following diagram shows the wiring to stop all of the Servomotors when there is an alarm

for any one SERVOPACK.

More than one SERVOPACK can share a single Noise Filter. However, always select a Noise Fil-

ter that has a large enough capacity to handle the total power supply capacity of all the
SERVOPACKS. Be sure to consider the load conditions.

Power supply

RS T
NG 1QF
|  3SA
1KM
: 1FLT
2KM S
; L) SERVOPACK
! L3 Servomotor
Relay [ M
terminal
Lic
+24V
L2C CSNW ALM+1RY
(For servo alarm #Z N (
1Ry display) - 4 JAM- 1p
M~ K—t ]
1PL C
Servo power Servo power L; SERVOPACK
ON OFF 1KM L3 Servomotor
| - 4 Relay [ M
terminal
1KM 1SA
Lic
2KM
R
1KM 1Ry @ oG CL”,\H ALM+
—-»
2SA #Z - ( |4 LA
L |
Servomotor
[ M
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
2FLT: Noise Filter 1SA: Surge Absorber
3FLT: Noise Filter 2SA: Surge Absorber Vov
4FLT: Noise Filter 3SA: Surge Absorber
1KM: Magnetic Contactor 1D: Flywheel diode
(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply)

To comply with UL/cUL standards, you must install a branch circuit protective device at the
power supply input section to each SERVOPACK. Refer to the following manual for details.
[10 =-7-Series =-7S/=-7W/Z-7C SERVOPACK Safety Precautions (Manual No.:TOMP C710828 00)
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.5 Wiring Regenerative Resistors

4.3.5

Wiring Regenerative Resistors

This section describes how to connect External Regenerative Resistors.

Refer to the following manual to select the capacity of a Regenerative Resistor.
(10 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

/\ WARNING

® Be sure to wire Regenerative Resistors correctly. Do not connect B1/® and B2.
Doing so may result in fire or damage to the Regenerative Resistor or SERVOPACK.

Connecting Regenerative Resistors

€ SERVOPACK Models SGD7S-R70A, -R90A, -1R6A, -2R8A, -R70F,
-R90F, -2R1F, and -2R8F

1. Connect the External Regenerative Resistor between the B1/@ and B2 terminals on the

SERVOPACK.

Enlarged View

=
L1C
L2

oo
oo
20

20

Foo

U:

i |

DI s

2. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance).

Refer to the following section for details on the settings.
5 5.17 Setting the Regenerative Resistor Capacity on page 5-52

€ SERVOPACK Models SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A,

-200A, and -330A

1. Remove the lead from between the B2 and B3 terminals on the SERVOPACK.

L2
L3

@,

Wiring and Connections
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.5 Wiring Regenerative Resistors

2. Connect the External Regenerative Resistor between the B1/® and B2 terminals.

Enlarged View
L =

L2 OO0
L3h OO
L1ClH G [] v
L 20| | Ao
‘i'| %4 | OO0 \

B 0
J RRs

Bﬂﬁ
4 il

3. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resistance).
Refer to the following section for details on the settings.
I 5.17 Setting the Regenerative Resistor Capacity on page 5-52

€ SERVOPACK Models SGD7S-470A, -550A, -590A, and -780A

1. Connect the R1 and R2 terminals on the Regenerative Resistor Unit to the B1/@® and B2
terminals on the SERVOPACK.

o[~

5 1O

n
=

m]

O

Qslolslz
by
| |

2. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance) as required.

» When using the Yaskawa-recommended Regenerative Resistor Unit, use the default settings for
Pn600 and Pn603.

« If you use any other external regenerative resistor, set Pn600 and Pn603 according to the specifica-
tions of the regenerative resistor.

Refer to the following section for details on the settings.

I 5.17 Setting the Regenerative Resistor Capacity on page 5-52

@ &
o
\O/ e

O
B
O]

@ &

&
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.6 Wiring Reactors for Harmonic Suppression

436  Wiring Reactors for Harmonic Suppression

You can connect a reactor for harmonic suppression to the SERVOPACK when power supply
harmonic suppression is required. Refer to the following manual for details on reactors for har-

monic suppression.

(11 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

Refer to the following figures to connect reactors.

SERVOPACK with Three-Phase,
200-VAC Power Supply Input

SERVOPACK with Single-Phase,
100-VAC Power Supply Input

SERVOPACK
DC Reactors
o2

Power SERVOPACK
Supply AC Reactors
~_ )

L2

Note: 1. Connection terminals © 1 and © 2 for a DC Reactor are connected when the SERVOPACK is shipped.

Remove the lead wire and connect a DC Reactor.

2. Reactors are optional products. (Purchase them separately.)
3. You cannot connect a DC Reactor to a SERVOPACK with a single-phase, 100-VAC power supply input.

Wiring and Connections
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4.4 Wiring Servomotors

4.4.1 Terminal Symbols and Terminal Names

m Wiring Servomotors

441 Terminal Symbols and Terminal Names

The SERVOPACK terminals or connectors that are required to connect the SERVOPACK to a
Servomotor are given below.

4-26

ezl EEmEEer Terminal/Connector Name Remarks
Symbols
. Refer to the following section for the wiring procedure.
U, V,and W Servomotor terminals I 4.3.2 Wiring Procedure for Main Circuit Connector on
page 4-14
D Ground terminal -
CN2 Encoder connector -

44.2

Pin Arrangement of Encoder Connector (CN2)

» When Using a Rotary Servomotor

Pin No. Signal Function
1 PG5V Encoder power supply +5 V
2 PGOV Encoder power supply 0 V
3 BAT (+)* Battery for absolute encoder (+)
4 BAT (-)* Battery for absolute encoder (-)
5 PS Serial data (+)
6 /PS Serial data (-)
Shell Shield -

* No wiring is required for an incremental encoder or a batteryless absolute encoder.
» When Using a Direct Drive Servomotor

Pin No. Signal Function
1 PG5V Encoder power supply +5 V
2 PGOV Encoder power supply 0 V
3 - — (Do not use.)
4 - — (Do not use.)
5 PS Serial data (+)
6 /PS Serial data (-)
Shell Shield -
» When Using a Linear Servomotor
Pin No. Signal Function
1 PG5V Linear encoder power supply +5 V
2 PGOV Linear encoder power supply 0 V
3 - — (Do not use.)
4 - — (Do not use.)
5 PS Serial data (+)
6 /PS Serial data (-)
Shell Shield -




4.4 Wiring Servomotors
4.4.3 Wiring the SERVOPACK to the Encoder

443  Wiring the SERVOPACK to the Encoder

When Using an Absolute Encoder

If you use an absolute encoder, use an Encoder Cable with a JUSP-BAO1-E Battery Case or
install a battery on the host controller.

Refer to the following section for the battery replacement procedure.
5 14.1.3 Replacing the Battery on page 14-3

» Wiring Example When Using an Encoder Cable with a Battery Case

SERVOPACK
Absolute encoder ) U
- a1 & v
1 ~ PS 5 W
C /PS ) 6 @
‘ PGBV ) 1
¢ L PGOV ) 2
[ BAT) ) 3
(T /I BAT() ) 4
ZXJ ro
[B‘ - Connector
Battery shell
(Shell) | Encoder Cable @
with a Battery Case

*1. The absolute encoder pin numbers for wiring the connector depend on the Servomotor that you use.

Wiring and Connections

*2. /1 represents a shielded twisted-pair cable.
v

v

» Wiring Example When Installing a Battery on the Host Controller

SERVOPACK
* V]
Absolute encoder ) _2\ m v
: /PS
> 6 @
( N PG5V ) 1
/1 PGOV 2
[ % 2
| A BATH) ) 3 14 JBAT(4) |
(/1 BATL) )4 15 Y BAT () (/1 © = Battery
Connector
T’ shell
(Shell T | T

*1. The absolute encoder pin numbers for wiring the connector depend on the Servomotor that you use.
*2. /1 represents a shielded twisted-pair cable.

1
1

\
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

» When Installing a Battery on the Encoder Cable
Use the Encoder Cable with a Battery Case that is specified by Yaskawa.
Refer to the following manual for details.
[JQ =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

» When Installing a Battery on the Host Controller
Insert a diode near the battery to prevent reverse current flow.

[©

Important

Circuit Example Required Component Specifications

O

- - Battery

» Schottky Diode
Reverse Voltage: Vr > 40V
Forward Voltage: Vf < 0.37 V
Reverse current: Ir <5 uA

» Resistor
Resistance: 22 Q
Tolerance: £5% max.
Rated power: 0.25 W min.

Junction temperature: Tj > 125°C

When Using an Incremental Encoder or Batteryless Abso-
lute Encoder

Incremental encoder

SERVOPACK
or batteryless
absolute encoder
22 CN2 y
1 i A PS5
C /PS.) 6 w
< D
[ PGBV 1
C 1/ PGOV,) 2
N
e Connector
I shell
(Shel) Shield ‘ ‘ @

1

*1. The encoder pin numbers for wiring the connector depend on the Servomotor that you use.
*2. /1 represents a shielded twisted-pair cable.

1
1

v

4-28



4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

When Using an Absolute Linear Encoder
The wiring depends on the manufacturer of the linear encoder.

€ Connections to Linear Encoder from Dr. JOHANNES HEIDENHAIN

GmbH

B LIC4100 Series, LIC2100 Series, LC115, and LC415

Absolute Linear Encoder
from Dr. JOHANNES
HEIDENHAIN GmbH

Head

Interface Unit from
Dr. JOHANNES
HEIDENHAIN GmbH

Cable from
Dr. JOHANNES
HEIDENHAIN GmbH

SERVOPACK

s <c

Connector
shell

* ;Z}i represents a shielded twisted-pair cable.
‘v

Information

Shield

Connector
shell

Sales of the interface unit EIB3391Y with the LIC4100 and LIC2100 series have ended due to

the release of the LIC4190, LIC3190, and LIC2190 series.

m LIC4190, LIC3190, and LIC2190 Series

Absolute linear encoder
from Dr. JOHANNES

HEIDENHAIN GmbH SERVOPACK

i3
-
0 | "
» b
o mi
b4
N
s <c

Connector
Connector shell

shell Shield

* szi represents a shielded twisted-pair cable.
.

—

Wiring and Connections
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

€ Connections to Linear Encoder from RSF Elektronik GmbH

Absolute linear encoder

from RSF Elektronik GmbH SERVOPACK

ms <c

Connector
shell

Shield

* gzli represents a shielded twisted-pair cable.
.

€ Connections to Linear Encoder from Mitutoyo Corporation

Absolute linear encoder
from Mitutoyo Corporation SERVOPACK

T CN2

Connector
shell

hs <c

Conneotor
shell
Shield

\\H

* szi represents a shielded twisted-pair cable.
.

€ Connections to Absolute Linear Encoder from Renishaw PLC

Absolute linear
encoder from
Renishaw PLC SERVOPACK

s <c

Connector
Connector shell

shell Shield

=

* ;ZJi represents a shielded twisted-pair cable.
o
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

& Connections to Linear Encoder from RLS d.o.o.

Absolute linear encoder

from RLS d.o.o. SERVOPACK

s <c

Connector

Connector shell

shell
Shield

* gzli represents a shielded twisted-pair cable.
e

€ Connections to Absolute Linear Encoder from Magnescale Co., Ltd.

Absolute linear encoder
from Magnescale Co., Ltd. SERVOPACK

"
PS /)5
Z | /PSE 6 M

Connector
shell

s <c

Wiring and Connections

* gzli represents a shielded twisted-pair cable.
Se

4 gonnectlons to Absolute Linear Encoder from Fagor Automation S.
oop

Absolute linear encoder
from Fagor Automation S. Coop. SERVOPACK

j:i

Connector
shell

@\m

s <c

Connector
shell

Shield

* szi represents a shielded twisted-pair cable.
\

4-31



4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

€ Connections to Absolute Linear Encoder from Canon Precision Inc.

Absolute linear encoder
from Canon Precision Inc. SERVOPACK

bbs<c

Connector

Connector shell

shell

Shield

=

* ;Z‘i represents a shielded twisted-pair cable.
-

When Using an Incremental Linear Encoder
The wiring depends on the manufacturer of the linear encoder.

2 8on€Hections to Linear Encoder from Dr. JOHANNES HEIDENHAIN
m

Linear encoder from
Dr. JOHANNES

HEIDENHAIN GmbH Serial Converter Unit SERVOPACK
S u

/COS \Y

W

@

/SIN

1 | APGBV )1
§§§ /| PGOVE °
>

Connector
shell

Connector

shell
Connector
shell

Connector
shell

Shield

Shield

* 1/ represents a shielded twisted-pair cable.
Lo

'\
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

&4 Connections to Linear Encoder from Renishaw PLC

Linear encoder from
Renishaw PLC Serial Converter Unit SERVOPACK

* CN2

i - f PSg 5

s <c

11 VAR =T P
4 L 5V L 4 1 | APGSV J 1
i 323 ovi Q /1 peov ) 2
. o

Connector
shell

Connector
shell

Shield Connector shel

Shield

* 1/ represents a shielded twisted-pair cable.
Lo

e

Wiring and Connections

€ Connections to Linear Encoder from Magnescale Co., Ltd.
If you use a linear encoder from Magnescale Co., Ltd., the wiring will depend on the model of
the linear encoder.
B SR75 and SR85
Linear encoder from
Magnescale Co., Ltd. SERVOPACK
. CN2

S PS5
323 /PSi 6
NG
323 PGOVi

Shield

s <c

‘I\) ‘4

Connector

Connector shell

shell

* Qﬁ; represents a shielded twisted-pair cable.
\
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

m SL700, SL710, SL720, SL730, and SQ10
« PL101-RY, MQ10-FLA, or MQ10-GLA Interpolator
The following table gives the Linear Encoder and Interpolator combinations.

Linear Encoder Model Interpolator Model
SL700, SL710, SL720, and SL730 | PL101-RY"!
MQ10-FLA™
SQ10 Q .
MQ10-GLA™

*1. This is the model of the Head with Interpolator.
*2. This is the model of the Interpolator.

Linear encoder Interpolator SERVOPACK
Head " -
PS 5 U
Cable from iii /PS £ 6 V\\//
Magnescale Co., Ltd. P @
| APGBV 1
Z | PGOV
oy
Connector
Connector shell
shel Shield
I
* gzli represents a shielded twisted-pair cable.
o
m SL700, SL710, SL720, and SL730
* MJ620-T13 Interpolator
Linear encoder Interpolator SERVOPACK
Head *
‘: PS /5 U
Cable from Vi /PS 6 N
Magnescale Co., Ltd. b é
2 7

oV +5V
Connector

Connector shell

shell

External power supply

* gzli represents a shielded twisted-pair cable.
v

€ Connections to Linear Encoder from Canon Precision Inc.

Linear encoder from
Canon Precision Inc. SERVOPACK

CN2
U
/PS 76 Vv
w
&

Connector
shell

Connector
shell

Shield

* szi represents a shielded twisted-pair cable.
.
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4.4 Wiring Servomotors
4.4.4 Wiring the SERVOPACK to the Holding Brake

444  Wiring the SERVOPACK to the Holding Brake

2 « If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and
@ brake power supply. Refer to the following manual for details.

IIg X-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)
« After the Surge Absorber is connected, check the brake operation delay time in your applica-

tion. The Surge Absorber may affect the brake operation delay time.
Configure the relay circuit to activate the holding brake for an emergency stop.

Important

Relay Circuit Example

SERVOPACK 5VDC to 30 VDC

Emergency stop
Photocoupler Zﬁ i‘;

i A

 E—

oV

+ If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from
other power supplies, such as the one for the I/0 signals of the CN1 connector. If the power
supply is shared, the I/0O signals may malfunction.

Servomotor with
SERVOPACK Holding Brake

Power supply

Wiring and Connections

u

\

w
D

CN2

cNA +24V Elﬂ :

D (=
n

(/BK+) BK-RY Surge A'bsorber
(/BKY) D ov
—_——
DC side

l

Brake power supply gk_ry

AC DC

BK-RY: Brake control relay
1D: Flywheel diode

* Install the surge absorber near the brake terminals on the Servomotor.
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4.5 1/0 Signal Connections

4.5.1 1/0 Signal Connector (CN1) Names and Functions

m I/0 Signal Connections

4.5.1

I/0 Signal Connector (CN1) Names and Functions

The following table gives the pin numbers, names, and functions of the I/O signal pins.

You cannot change the pin allocations for the I/0 signals on CN1.

Note

Input Signals

Signal |PinNo. Name Function Reference
CCW-OT |8 CCW Drive Prohibit Stops Servomotor drive (to prevent overtravel)
Input when the movable part of the machine exceeds | page 5-28
CW-OT 9 CW Drive Prohibit Input | the range of movement.
JHOME 11 Origin Signal Input gt)Srnneots the deceleration limit switch for origin page 12-3
EXSTOP |12 External Stop Input gtﬁg’ tshiesrgrovrg?;otzgrggé@ggggfly and turns page 6-34
. Inputs the sequence input signal power supply.
24VIN |6 Egav”efnscf '”f’ultnsbgt”a' Allowable voltage range: 24 VDC £20% The 24- | -
PRy NP VDC power supply is not provided by Yaskawa.
BAT Battery for Absolute These are the pins to connect the absolute
+ 14
Encoder (+) encoder backup battery. ~
BAT- 15 Battery for Absolute Do not connect these pins if you use the
Encoder (-) Encoder Cable with a Battery Case.
. Inputs the overheat protection signal from a Lin-
TH 5 ﬁvizheat Protection ear Servomotor or from a sensor attached to page 6-35
P the machine.

Note: If forward drive prohibition or reverse drive prohibition is used, the SERVOPACK is stopped by software con-

trols. If the application does not satisfy the safety requirements, add external safety circuits as required.

Output Signals

Signal | PinNo. Name Function Reference

ALM+ 3 )
ALM ) Servo Alarm Output Turns OFF (opens) when an error is detected. page 6-3
/BK+ 1 Controls the brake. The brake is opened when
/BK- 2 Brake Output the signal turns ON (closes). page 5-31
/WARN+ 23 ; i i o

Warning Output |tt> remains ON continuously while a warning is page 6-3
/WARN- 24 eing detected.
/S-RDY+ 25 This output is ON (closed) when the control

Servo Ready Output power supply and main circuit power supply are | page 6-4
/S-RDY- | 26 ON and a servo alarm has not occurred.
PAO 17 Encoder Divided Pulse
/PAO 18 Output, Phase A Output the encoder divided pulse output sig-
PBO 19 Encoder Divided Pulse | nals with a 90° phase differential. page 6-18
/PBO 20 Output, Phase B page 6-23
PCO 21 Encoder Divided Pulse Outputs the origin signal once every encoder
/PCO 29 Qutput, Phase C rotation.
SG 16 Signal ground This is the 0-V signal for the control circuits. -

Connected to the frame ground if the shield of
FG Shell Frame ground the 1/0O Signal Cable is connected to the con- -
nector shell.




4.5 1/0 Signal Connections

4.5.2 1/0 Signal Connector (CN1) Pin Arrangement

4.5.2

I/0 Signal Connector (CN1) Pin Arrangement

The following figure gives the pin arrangement of the I/0O signal connector (CN1).

Battery for
1 | /BK+ gﬁé‘it Sateyfor | 14| BAT+ | Absolute
Pint [0, 2 |/Bk- | Brake 15| BAT- | Absolute Encoder (+)
EE N P Servo Encoder () Signal
‘ |~Pin 14 3 [ALM+ | Alarm 16 | SG 9
Pin 27| 0[5 0 Encoder Ground
0 Servo utput Outout
o058 Meints | 4 | ALM- | Alarm 17 | PAO utp
Pulse Encoder
= Output Overheat Outodt
1! 5 | TH Protection Phase A 18| /PA0 | piiE:
Pin 12 0l || Sequence Input Encoder Phase A
‘HE D{meZS Input Sig- Outout
o 6 | +24VIN | nal Power 19 | PBO P
Pin 13 ' Pulse Encoder
=) “Pin26 Supply - | Not B Phase B |og | jpeo | Output
The ab o Input used Pulse
©above View s CCw Encoder Phase B
from the direction Drive Output
of the following | 8 | CCW-OT | pronipit cw 211PCO | plise Encoder
arrow without the Input | g | cw-ot |Brve . Phase C |22 | /pco | Quiput
connector shell pronibit pulse
Not Input i Phase C
attached. 10 - — 23 | /WARN+ \gat”n%
used Origin utpu Wari
= 11 | /HOME | Signal 24 | WARN- | 58709
e External Input Servo utpu
12 | EXSTOP | Stop 25 | /S-RDY+ | Ready
Input Not Output Servo
18 q - 26 | /S-RDY- | Ready
use Output »
C
0
453 1/0 Signal Wiring Examples 2
~ ~ o)
O
: 2
Using a Rotary Servomotor s
Photocoupler outputs £
Max. allowable voltage: 30 VDC =
SERVOPACK Max. allowable current: 50 mA DC ;

Overheat Protection Input TH 5

+24 \V*3  +24VIN | 6
-

CCW-OT 8

Sequence Input Signal Power Supply Input

CCW Drive Prohibit Input (prohibited when OFF)

CW Drive Prohibit Input (prohibited when OFF)

CW-OT 9 %‘%
JHOME 11 %‘g

Origin Signal Input (LS active when ON)

EXSTOP 12 % %* ;

External Stop Input (OFF to stop)

*1

Battery for . BAT(+) 14
absolute encoder 2 *+_L
2.8Vto4.5V) BAT () 15

1 /BK+

Brake Output (released when ON)
LK

Warning Output (ON for warning)
Servo Ready Output

2/WARN-

supply and main circuit power supply are
@\( ON and a servo alarm has not occurred.

17),PAO *4 Encoder
/PAO Qutput Pulse
Phase A
Applicable Line Receiver:
19, PBO *4 Encoder SN75ALS175 or MC3486
/PBO Output Pulse » manufactured by Texas
Phase B Instruments or the equivalent
PCO *4 Encoder
m Output Pulse
Phase C

16 & Signal ground

Connector
shell

*1, i represents twisted-pair wires.

FG  Connect shield to connector shell.
Frame ground

*2. Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not

connect a backup battery.

*3. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or

reinforced insulation.
*4. Always use line receivers to receive the output signals.

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the I/O signals may malfunction.
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4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

Using a Linear Servomotor

Photocoupler outputs
Max. allowable voltage: 30 VDC
Max. allowable current: 50 mA DC

SERVOPACK
Overheat Protection Input 5
Aﬂii
Sequence Inputs Signal Power Input 124V*2 424VIN | 6 4.7KQ 3 ALM+
_ ] ALM- Servo Alarm Output (OFF for alarm)
. - - CCW-OT 8 > dalluN
CCW Dirive Prohibit Input (prohibited when OFF)
1), /BK+
%
CW-OT 9 %%ﬂ m /BK-  Brake Output (released when ON)
CW Drive Prohibit Input (prohibited when OFF) S —

JHOME 1 %%ﬂ /WARN- Warning Output (ON for warning)
Origin Signal Input (LS active when ON) < Servo Ready Output

¢/S-RDY+ This output is ON when the control power

> supply and main circuit power supply are
External Stop Input (OFF to stop) EXSTOP 12 - @ MY' ON and a servo alarm has not occurred.
174 PAO 1 *3 Encoder
/PAO Output Pulse
Phase A
Applicable Line Receiver:
19 PBO *3 Encoder | gN75ALS175 or MC3486
/PBO Output PUlse s manufactured by Texas
Phase B Instruments or the equivalent
PCO *3 Encoder
222&@;Zij>>ommmm
Phase C

16 & Signal ground

Connector
shell

FG Connect shield to connector shell.
Frame ground

*1, i represents twisted-pair wires.

*2. The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or
reinforced insulation.

*3. Always use line receivers to receive the output signals.

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the 1/O signals of the CN1 connector.
If the power supply is shared, the I/0O signals may malfunction.
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4.5 1/0 Signal Connections

4.5.4 1/0 Circuits

454 1/0 Circuits

Sequence Input Circuits

€ Photocoupler Input Circuits

This section describes CN1 connector terminals 6 to 13.

Examples for Relay Circuits

Examples for Open-Collector Circuits

SERVOPACK
24 VDG 124N 4T KO
[ LT 4’(7
1 [ /HOME or other signal #243* |

SERVOPACK

24 VDC 124VIN_ 47 KQ

L7 N
A [/HOME or other signal ##*K,

jﬂ

Note: The 24-VDC external power supply capacity must be 50 mA minimum.

The SERVOPACK input circuits use bidirectional photocouplers. Select either a sink circuit or
source circuit according to the specifications required by the machine.

Note: The connection examples in 4.5.3 I/O Signal Wiring Examples on page 4-37 are for sink circuit connections.

Sink Circuits Source Circuits
24V 24V
+ - SERVOPACK input side + - SERVOPACK input side
Photocoupler Photocoupler

| Internal

AT
ﬁ

S I level
Photocoupler
| Internal

Switch E] Vv A [ signal

- ﬁ I level

| Internal

Switch [_T: vV AS E signal
ﬁ

| level
Photocoupler
| Internal

Switch D VA < E signal
7ﬁ

| level

o1t

Input Signal Polarity

Input Signal Polarity

Photocoupler Internal Signal Level Photocoupler Internal Signal Level
ON Low level ON Low level
OFF High level OFF High level

Wiring and Connections
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4.5 1/0 Signal Connections

4.5.4 1/0O Circuits

4-40

Sequence Output Circuits

Incorrect wiring or incorrect voltage application to the output circuits may cause short-circuit fail-

ures.
@ If a short-circuit failure occurs as a result of any of these causes, the holding brake will not work.
Important - This could damage the machine or cause an accident that may result in death or injury.

€ Photocoupler Output Circuits

Photocoupler output circuits are used for the ALM (Servo Alarm), /S-RDY (Servo Ready), and
other sequence output signals. Connect a photocoupler output circuit to a relay or line-receiver
circuit.

Example for Relay Circuit Example for Line-Receiver Circuit

SERVOPACK 5 VDC to 30 VDC SERVOPACK 5 VDG to 30 VDG

J R i
il E5S

oV

Note: The maximum allowable voltage and current range for photocoupler output circuits are as follows:
» Maximum allowable voltage: 30 VDC
» Current range: 5 mA to 50 mA DC

@ Line-Driver Output Circuits
This section describes CN1 connector terminals 17-18 (Phase-A Signal), 19-20 (Phase-B Sig-
nal), and 21-22 (Phase-C Signal).

The serial data from the encoder is converted to two-phase (phases A and B) pulses. The
resulting output signals (PAO, /PAO and PBO, /PBO), origin pulse signal (PCO and /PCO), and
the absolute encoder position output signals (PSO and /PSO) are output with line-driver output
circuits. Connect the line-driver output circuits to line-receiver circuits at the host controller.

Example for Line-Receiver Circuit

SERVOPACK Host controller
Qutput line driver: Applicable line receiver:
SN75ALS174 or SN75ALS175 or MC3486
the equivalent manufactured by Texas Instruments

or the equivalent

E] 220 Q1o
4700 [
& K

SG SG




4.6 Connecting Safety Function Signals

4.6.1 Pin Arrangement of Safety Function Signals (CN8)

m Connecting Safety Function Signals

This section describes the wiring required to use a safety function.

Refer to the following chapter for details on the safety function.
I Chapter 11 Safety Functions

4.6.1

Pin Arrangement of Safety Function Signals (CN8)

Pin No. Signal Name ‘ Function

9 -

5 - (Do not use these pins because they are connected to internal circuits.)

3 /HWBB1- ,

4 JHWBB + Hard Wire Base Block Input 1 For a hard wire base block input. The

base block (motor power turned OFF)

5 /HWBB2- Hard Wire Base Block Input 2 is in effect when the signal is OFF.

6 /HWBB2+

7 EDM1 - Turns ON when the /HWBB1 and the /
External Device Monitor Output HWBB?2 signals are input and the SER-

8 EDM1+ VOPACK enters a base block state.

4.6.2

I/0 Circuits

is a source output. This is opposite to other signals described in this manual.
To avoid confusion, the ON and OFF status of signals for the safety function are defined as fol-
Important  lows:
ON: The state in which the relay contacts are closed or the transistor is ON and current flows
into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current
flows into the signal line.

e@ For safety function signal connections, the input signal is the 0-V common and the output signal

Safety Input Circuits

Use a 0-V common to connect the safety function signals. You must connect redundant input
signals.

Input Signal Connection Example

SERVOPACK
CN8

24-\/ power supply
Switch
N N /HWBB1+ 4 4.7 kQ

Fuse

=
vy
A

JHWBB1-, )3 *

|
|
| *
|
; ! /HWBB2+, /6 4.7 KQ
Use a switch that has o~ —
low-current contacts. 4.7 kQ
/HWBB2- /5 3

|

=
vy
H

Wiring and Connections
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4.6 Connecting Safety Function Signals

4.6.2 /O Circuits

€ Input (HWBB) Signal Specifications

: Connector :
Type Signal Pin No. Status Meaning
ON (closed) | Does not activate the HWBB (normal operation).
/HWBB1 oNe-4 Activates the HWBB (motor current shut-OFF
CN8-3 OFF (open)
Inbuts request).
P ON (closed) | Does not activate the HWBB (normal operation).
/HWBB2 ONE-6 Activates the HWBB (motor current shut-OFF
CN8-5 OFF (open) request)

The input (HWBB) signals have the following electrical characteristics.

Item Characteristics Remarks
Internal Impedance 4.7 kQ -
Operating Voltage Range | +24 V £20% —
Maximum Delay Time 8 ms Time from /HWBB1 and /HWBB2 signals turning OFF until

HWBB is activated

Diagnostic Output Circuits
The EDM1 output signal uses a source circuit. The following figure shows a connection exam-

ple.

SERVOPACK

CN8
8

EDM1+

Host controller

3]

— 7 -
EDM1 1

24-V power supply

4 EDM1 Output Signal Specifications

. . Output .
Type Signal Pin No. Status Meaning
ON Both the /HWBB1 and /HWBB2 signals are operat-
CN8-8 ing normally.
Output EDM1 - -
CN8-7 OFF The /HWBB1 signal, the /HWBB2 signal, or both are

not operating.

The electrical characteristics of the EDM1 signal are as follows:

ltem Characteristics Remarks
Maximum Allowable Voltage | 30 VDC -
Maximum Allowable Current | 50 mA DC -
Maximum ON Voltage Drop | 1.0V Voltage between EDM1+ and EDM1- when current is 50 mA
Maximum Delay Time 8 ms ;Ir':rEeD’Uﬁm a change in /HWBB1 or /HWBB2 until a change
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4.7 DeviceNet System Configuration

4.7.1 System Configuration Example for DeviceNet Communications

DeviceNet System Configuration

4.7.1

System Configuration Example for
DeviceNet Communications

A system configuration example for DeviceNet communications is provided below.
A maximum of 63 slave devices, such as SERVOPACKSs, can be connected to one host con-
troller (DeviceNet master).

MP3000-Series Machine Controller DeviceNet Master Module

DeviceNet: 63 nodes max.

il

o
o
o

kl:xﬁ{
SERVOPACK SERVOPACK AC drive I/O signal device from another manufacturer

Wiring and Connections
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4.7 DeviceNet System Configuration

4.7.2 Connection Examples for DeviceNet Communications Cable

4.7.2

gonnection Examples for DeviceNet Communications
able

The following diagram shows an example of the connections between the host controller and
the DeviceNet communications connector (CN6) on the SERVOPACK.

T (with terminating resistance) T T Terminating resistance
[ [ ] D
e V V
‘ Node ‘ ‘ Node ‘

Node ‘ ‘Node ‘ ‘Node ‘ T [

‘Node ‘ T ‘Node ‘

: Trunk line

: Drop line
T . T-branch adapter

A node is either a slave that connects to a SERVOPACK, a similar device, or the mas-
Nodes ter that manages the slaves. No restrictions are placed on the locations of the master
or slaves. Any node can be the master or a slave.

Trunk line and drop | The cable with terminating resistance on each end is the trunk line. Any cable that
lines branches from the trunk line is a drop line.

A node is connected with one of two methods: a T-branch connection or a multi-drop
connection. With a T-branch connection, a T-branch adapter is used to connect the

Connection node. With a multi-drop connection, a node is connected directly to the trunk line or a
methods drop line

Both T-branch and multi-drop connections can be used together in the same network.
Terminating You must connect both ends of the trunk line to terminating resistance to decrease
resistance signal reflection and ensure stable network communications.

You must provide power to the communications connector at each node from the
communications power supply with a communications cable for DeviceNet communi-
cations.

Communications
power supply

» Both ends of the trunk line must be connected to terminating resistance.
» Only DeviceNet devices can be connected to the network. Do not connect any other
Important devices, such as a lightning arrester.

e@ » The communications cable must be an ODVA-Compliant DeviceNet communications cable.

Branching from the Trunk Line
There are three methods that you can use to branch from the trunk line.

Connecting Nodes

One Branch Line The Maximum of Three Branch Lines .
Directly

Trunk
line

Trunk
line

Trunk Trunk
line

Multi-drop connection
Trunk Trunk
line ;Q line

SERVOPACK

T-branch
adapter

Drop line

Drop line

SERVOPACK SERVOPACK SERVOPACK SERVOPACK




4.7 DeviceNet System Configuration

4.7.3 Precautions for Connecting DeviceNet Communications Cables

Branching from a Drop Line
There are three methods that you can use to branch from a drop line.

. . . Connecting Nodes
One Branch Line The Maximum of Three Branch Lines Direcgcly
Drop ———— ~—— Drop Drop Drop
line E_EL line line — line
[ —1 1
T-branch T-branch Multi-drop connection
adapter adapter :;)rop Drop
— T ey ne line
7 7 [
Drop line SERVOPACK
Drop line
SERVOPACK SERVOPACK SERVOPACK SERVOPACK

473 Precautions for Connecting DeviceNet Communications
Cables

Observe the following precautions when you connect the DeviceNet communications cables.

Maximum Network Length

The maximum network length is either the length of the line between the two nodes located the
farthest from each other or the length of the line between the terminating resistance on the
ends of the trunk line, whichever is longer.

/7;The longer distance is the maximum network length.

-
-

| ~ ) |
| I/ |

/

T (with terminating resistance) T
[ ]

Terminating resistance

L V V

‘Node ‘ ‘Node ‘

Node | [ Node | [ Noge | T[

‘Node ‘ ! ‘Node ‘

-

: Trunk line

: Drop line
T : T-branch adapter

DeviceNet communications cables are available as either thick cables or thin cables. The fol-
lowing table lists the characteristics of each type of cable.

ltemn Cable Type
Thick Cable Thin Cable
Signal decay Small Large
Communications distance Long Short
Flexibility Rigid (difficult to bend) Pliable (bends easily)

Wiring and Connections
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4.7 DeviceNet System Configuration

4.7.3 Precautions for Connecting DeviceNet Communications Cables

The maximum network length is determined by the type of cable, as shown in the following

table.
Maximum Network Length (Unit: m)
Baud Rate (Kbps) = -
Thick Cable Thin Cable
500 100 100
250 250 100
125 500 100

Information

You can use both thick cables and thin cables to connect different nodes in the same net-
work. The maximum network length will be shorter than when only thick cables are used.

The cable lengths must meet the following restrictions.

Baud Rate (Kbps) Maximum Network Length
500 Lyrick + Lriin <100 m
250 LtHick + 2.5 X Lyyn £250 m
125 LtHick + 5.0 X Ly £500 m

Note: Ltpick: Length of thick cable

Ltyin: Length of thin cable

Drop Line Lengths
The drop line length is the length of the line from the branch point from the trunk line to the far-
thest node on the drop line.
The maximum drop line length is 6 m. A drop line can be branched out into other drop lines.

Total Drop Line Length

The total drop line length is the total length of all of the drop lines.

€ Length Limit

The total drop line length must be within the allowable range, and each drop line must be 6 m

or less.

The following table shows the total drop line length, which depends on the baud rate.

Ba(LlingS?te Total Drop Line Length
500 39 m max.
250 78 m max.
125 156 m max.
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4.7 DeviceNet System Configuration

4.7.3 Precautions for Connecting DeviceNet Communications Cables

€ Configuration Example
The following diagram shows the suggested configuration if the baud rate is 500 Kbps.

T (with terminating resistance) T Terminating resistance

[
L V V
‘ Node ‘ ‘ Node ‘
a
: Trunk line

Node ‘ Node ‘ Node [ lf
: Drop line

g l—> [] <—l h T : T-branch adapter

T
‘ Node ‘ ‘ Node ‘

The above example must satisfy the following conditions.
c*astm

*b<6m

eC<6OmM

«+d<6m

ced+f<6m

ed+e+g<6m

ed+e+h<6m

The total drop line length must satisfy the following condition.
e Total drop line length=2a+b+c+d+e+f+g+h<39m

Basic Precautions

Observe the following basic precautions.

» The communications power supply for the DeviceNet network must be 24 VDC.

« The communications power supply must have sufficient capacity to handle the device load.

» The communications power supply must be connected to the trunk line.

« If many nodes are provided with power from a single power supply, the power supply must be
placed as close as possible to the middle of the trunk line.

» The allowable current flow in a thick cable is 8 A. The allowable current flow in a thin cable is
3A.

» The power supply capacity for a drop line depends on the length of the drop line.

» The maximum current capacity of the drop line will become lower as the drop line becomes
longer regardless of the thickness of the drop line. To calculate the current (1) that flows to the
drop line (i.e., the total current consumption on the drop line), use the following equation:
|=4.57/L
I: Allowable current in amperes, L: Drop length in meters

« If only the communications power supply is turned OFF while the network is operating, errors
may occur at the nodes that are communicating at that time.

Wiring and Connections
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4.7 DeviceNet System Configuration

4.7.4 Signal Names and Functions of the DeviceNet Communications Connector (CN6)

Location of Power Supply
The following two types of configuration are possible for the location of the power supply.

We recommend that you place nodes on both sides of the power supply if a single power

Information .
supply is connected to many nodes.

€ Nodes on Both Sides of the Power Supply

Power supply tap
or T-branch adapter

[

T-branch T-branch T-branch T-branch

adapter adapter adapter adapter
Communications
Power Supply
Node Node Node Node

€ Nodes on One Side of the Power Supply

Power supply tap
or T-branch adapter

[ —

T-branch T-branch T-branch T-branch
adapter adapter adapter adapter
Communications
power supply
Node Node Node Node

474 Signal Names and Functions of the DeviceNet
Communications Connector (CN6)

This section gives the signal names, functions, pin arrangement, and connector specifications
of the DeviceNet communications connector (CNB).

I/0 Signals

sigliel Pin No. Name Function
Name
SHIELD 1 Cable shield -
- _ | This pin is used to input the control power supply
24V 2 Clon;r;ﬁijr\wllcatlons power sup for DeviceNet communications.
Py Operating range: +11 Vto +25 V
Communications power sup- B
ov 3 oly OV
CANH 4 CAN bus line dominant H -
CAN L 5 CAN bus line dominant L -




4.7 DeviceNet System Configuration

4.7.5 Network Connection Methods

Pin Arrangement and Connector

CAN H

SHIELD

Name Model

Micro-style Connector (FEMALE) OMRON DCA1-5CNO0O2F1 Cable with Connectors or the equivalent.

4.75

Network Connection Methods

Connect the shield wire of the cable to the FG terminal of the communications power supply
and ground the shield wire.

If more than one power supply is used for communications, ground only the power supply that
is located closest to the middle of the network through the shield wire. Do not ground the
power supply through the shield wire at any other point.

If more than one power supply is connected to the network, connect each of them using a
power supply tap.

Power Supply with Single-Point Ground Power Supply without Ground
T-branch adapter or power supply tap Power supply tap
|| V+ || V4
CAN H CAN H
Shield Communications Shield Communications
cable cable
CAN L CAN L
W V- W -
®
FG v+ V- FG v+ V-
Communications Communications
power supply power supply
— Ground = Ground

3 » Power supplies are not counted as nodes.
@ » Ground the network to a resistance of 100 Q or less.

» Do not ground the network together with servo drives or AC drives.

» Do not ground the network through the shield wire at more than one point. Ground it at a
single point only.

Important

Wiring and Connections
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4.8 Connecting the Other Connectors

4.8.1 Serial Communications Connector (CN3)

m Connecting the Other Connectors

481  Serial Communications Connector (CN3)

To use a Digital Operator, connect it to CN3 on the SERVOPACK.

Refer to the following manual for the operating procedures for the Digital Operator.
[J1 =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

482 Computer Connector (CN7)

To use the SigmaWin+ Engineering Tool, connect the computer on which the SigmaWin+ is
installed to CN7 on the SERVOPACK.

Refer to the following manual for the operating procedures for the SigmaWin+.
[T Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET S800001 34)

\@ Use the Yaskawa-specified cables. Operation will not be dependable due to low noise resistance
with any other cable.
Important

483 Analog Monitor Connector (CN5)

To use an analog monitor, connect CN5 on the SERVOPACK.
» Wiring Example

White Measuring probe
Black Black
Connect to CN5 Black Probe ground il\:;arljumrg%*
on the SERVOPACK. White Red Measuring probe
Red Black
Probe ground

* The measuring instrument is not provided by Yaskawa.

Refer to the following section for information on the monitoring methods for an analog monitor.
Iz 9.3 Monitoring Machine Operation Status and Signal Waveforms on page 9-7
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Basic Functions That
Require Setting
before Operation

This chapter describes the basic functions that must be set
before you start servo system operation. It also describes
the setting methods.
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5.1.2 Notation for Parameters ................... 5-4
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5.1 Manipulating Parameters (PnO00)

5.1.1 Parameter Classification

M Manipulating Parameters (PnOCO0)

This section describes the classifications, notation, and setting methods for the parameters
given in this manual.

51.1 Parameter Classification

There are the following two types of SERVOPACK parameters.

Classification Meaning
Parameters for the basic settings that are
required for operation.

Parameters that are used to adjust servo
performance.

Setup Parameters

Tuning Parameters

When you edit parameters with the SigmaWin+, setup parameters and tuning parameters are

| displayed.
@ When you edit parameters with a Digital Operator, only setup parameters are displayed by
Important ~ default. To edit tuning parameters, set PnOOB to n.OOOO1 (Display all parameters).

Parameter Meaning When Enabled | Classification

n.0000 )
. Display only setup parameters.
PnOOB | (default setting) piay only setup p After restart Setup

n.O00O01 Display all parameters.

The setting method for each type of parameter is described below.

Setup Parameters
You can use the Digital Operator, or SigmaWin+ to set the setup parameters individually.

We recommend that you use the Setup Wizard of the SigmaWin+ to easily set the required setup
parameters by setting the operating methods, machine specifications, and 1/0 signals according
to on-screen Wizard instructions.

Information

% Setup Wizard AXIS#00 =

fil servopack Selection | |

‘ SGD7S-RIDANDA (100W)

flll Encoder Selection | i Servopack Selection / M Encoder Selection

Servopack and motor selection: Confirm your motor model and Servopack model. In Online mode
(when the Servopack is connected), the models are automatically displayed. in Offine mode (when
the Servopack is disconnected), the model numbers must be set manually.

Encoder Selection : 24bit absolute
Fuly-closed encoder : Do not use

-
I Contral Mode Selection 10 Control Made Selection
Control Mode Selection: Select a control mode such as Speed Control that uses analog vottage
Position control with pulse train references reference and Position Control that uses pulse-train reference.

I Reference input Setting 0% Reference Input Setting

Set the reference input specifications and other tems in accordance with the connected machine

Reference Pulse Configuration : Sign + Pulse
and host controleer.

Electronic gear ratio :64 /1
Fositioning Completed Width : 7 [reference u

R@IMotor Encoder Setting
Configure the seffings for the motor and encoder you use, such as encoder type, encoder output
from the Servopack (encoder dividing pulse).

B Motor Encoder Setting

Output pulses : 2048 [Pirev]
Absolute Encoder Usage : Uses absolute en

BaMotor Stop Method Selection

Rotation (movement) direction setting : Stanc
s e Set the motor stop methed and whether or not to use brake at occurrence of alarm when the servo
is off (motor power is 0ff) or the when the overtravel Imit is used (movable machine parts exceed

L n
| o Motor Stop Method Selection | the allowable range of motion and turn ON a limit switch).

[ Servo OFF, G1 alarm : Stop the motor by apr ||
1| Overtravel : Apply the dynamic brake or coa |
G2 alarm - Stops the motor by setting the spi Bio Signal Setting

‘The VO signal allocations for specified terminal numbers of the CN-1 connector can be changed
| from the standard allocation. VO signal forced input and output are provided to check the wiring

B vo Signai setting

Input signal sefting : Customize the allocation — .
Output signal sefting - Use the standard alloc lSave/Write
Check the allocated signals, and save the parameters in a fi.

3 savenirice |

Close

Basic Functions That Require Setting before Operation



5.1 Manipulating Parameters (PnO00)

5.1.2 Notation for Parameters

Tuning Parameters

Normally the user does not need to set the tuning parameters individually.

Use the various SigmaWin+ tuning functions to set the related tuning parameters to increase the
response even further for the conditions of your machine. Refer to the following sections for details.
I 8.6 Autotuning without Host Reference on page 8-23

I 8.7 Autotuning with a Host Reference on page 8-34

Iz 8.8 Custom Tuning on page 8-42

You can also set the tuning parameters individually to make adjustments. Refer to the following section
for details.
Iz 8.13 Manual Tuning on page 8-79

512 Notation for Parameters

There are two types of notation used for parameters that depend on whether the parameter
requires a numeric setting (parameter for numeric setting) or requires the selection of a function
(parameter for selecting a function).

» Parameters for Numeric Settings

Speed Loop Gain

Pn100 —
Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Parameter / / /\
number This is the minimum || This is the This is when any o
unit (setting increment) | parameter setting || change made to the This is the parameter
This is the setting range that you can set for before shipment. parameter WI||l classification.
for the parameter. the parameter. become effective.

- Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
n.0o0O0O Use the encoder according to encoder specifications.
(default setting)
Pn002 n.O100 Use the encoder as an incremental encoder. After restart Setup
n.0200 Use the encoder as a single-turn absolute encoder.
NN \F
Parameter The notation “n.00OO0O” indicates a parameter for selecting functions. Thlis (;olumfn e?'f)lafins tthe ]
number Each O indicates the setting for one digit. selections for the function.

The notation shown here means that the third digit from the right is set to 2.
The following format is used to show the individual bits
of a parameter setting: b.O00O00 OOOO OOOO OOOO.
The individual bits of a parameter setting have specific meanings, but you
cannot set the bits individually. The individual bits must be converted to a
hexadecimal value to set a parameter.
Refer to the following section for details on settings.

T 15.1.2 List of Parameters on page 15-3

\ J




5.1 Manipulating Parameters (PnO0O0)
5.1.3 Parameter Setting Methods

513 Parameter Setting Methods

You can use the SigmaWin+ or a Digital Operator to set parameters.
Use the following procedure to set the parameters.

Setting Parameters with the SigmaWin+

A DANGER

® Write data to flash memory only when the mechanical system is stopped.
If you write data to flash memory while the mechanical system is operating, processing that is
being executed will be interrupted and the mechanical system may stop.

1. Click the ﬂ Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Edit Parameters in the Menu Dialog Box.
The Parameter Editing Dialog Box will be displayed.

3. Click the cell of the parameter to edit.

If the parameter to edit is not displayed in the Parameter Editing Dialog Box, click the '« or = Button
to display the parameter to edit.

VASKAWA Sigrmalin Ver.? - o®
-3 x
SERVOPACK &
= L ) P — - — Mmfl
E B & & oo (¥ D [ W
Gan(pnix) Geitad Al Faited Al 2 2 Saveto  Read from
Psition(PriZxx-) S

Mo | Projeq | Intake  Compere (IR
Speed{prio) - List

Torgue(Prix:) Display
Sequence(Pnsxe-)
VO Sign

Contrel Method Selection
Feserved parameter (Do not chang
Rotary/Linear Startup Selection Wh
Servo OFF or Alarm Group 1 Stoppi
Overtravel Stopping Method
Main Circust Power Supply AC/DC Tt
warning Code Output Selection
Speed,/Position Control Option (T-R
Torque Control Option (V-REF Inpu
Absolute Encoder Usage
External Encoder Usage
Analog Monitor 1 Signal Selection
Reserved parameter (Do not chang
Reserved parameter (Do net chang
Analog Monitor 2 Signal Selection
Reserved parameter (Do not chang
Reserved parameter (Do not chang
Low Battery Voltage Alarm,/Warnin 0
Function Selection for Undenvoltage o
Warring Detection Selection - 0 = Detect warnan:-
[
[

+ Position contr-
: Reserved para-
© Start as & rota--

& Stop the matg-

: Apply the dyn--
* TnpUt AC pow--

= Output only al--
0: Do not use T---
0 : DO NoE uge Ve
2 : Uses absolute--

: Do not use an--

02 : Torque refer-
0 : Reserved para--
0 : Reserved para-
00 : Motor speed--
* Reserved para-

0 : Reserved para-

- Dutput alarm-

© Do not detect:

Reserved parameter (Do not chang - + Reserved para-
Reserved parameter (Do not chang = : Reserved paras

4. Change the setting of the parameter.

1. For a parameter for a numeric setting, input the numeric setting.

2. If the parameter requires selection of a function, select the function from the list of
selections.

Information

5. Press the Enter Key.
The background of the edited parameter cell will change to green.

Basic Functions That Require Setting before Operation



5.1 Manipulating Parameters (PnOO0O)

5.1.3 Parameter Setting Methods

6. Select Edited Parameters in the Write to Servo Group.

VASKAWA Sigmaiwing Vee? -8 =
- %
SERVOPACK a
T~ ~a -~ 3 ! -
| Furctin s a B (4 )\a il A O ¥D EE &
Gain{PriLoe.) Edited Al Fitad } A Saveto  Resd from "
Passition|Prizit-) b Exgart Project Projct
Spasd(Prinee)
Torque(Prisie-)

Sequence(PnSice-}

Control Method Selection
Reserved parameter (Do not chang
Rotarg/Linear Startup Selection Wh
Servo OFF or Alarm Groug 1 Stoppi
Overtravel Stopping Method

IMain Circuit Power Supply AC/DC It
Waming Code Output Selection
Speed /Position Control Option (T-R
Torque Control Option (V-REF Inpu
Absolute Enceder Usage

External Encoder Usage

Analog Monitor 1 Signal Selection
Reserved parameter (Do not chang
Reserved parameter (Do not chang
Analog Monitor 2 Signal Selection
Reserved parameter (Do not chang
Reserved parameter (D9 not chang
Low Battery Voltage Alarm,/Warminy
Function Selection for Undervoltage
‘Waming Detection Selection
Reserved parameter (Do not chang

t Usag absolute--

+ Do not use an--
02 : Torque refer--
0 : Reserw

0 : Reser
00 : Mator
+ Rservied para--
+ Reserved para--

+ Dutput alarm--

: Detect wamin:

0
o
0
0 : Do not detect-
0
0 : Resarved para--
o

: Resarved para-

Reserved parameter (Do not chang —

The edited parameters are written to the SERVOPACK and the backgrounds of the cells change to
white.

7. Click the OK Button.

YASKAWA SiemaWin+ Ver 5 il

Gl Option module parameters that must be saved ta flash memory have

| | been written. To zawe the parameters, execute a flazh zave operation

T after vou write the parameters to the SERMOPACK. If wou do not zave
the parameters to flazsh memory, they will be discarded when the power
zupply iz turned OFF.

“'
A

8. Click the OK Button.

)

YASKAWA SigmaWin+ Ver.7

@8 To enable the settings that were written, turn OFF the main circuit and
9 control power supplies and then turn them back ON.




5.1 Manipulating Parameters (PnO0O0)

5.1.3 Parameter Setting Methods

9. Select Edited Parameters in the Save to Flash Group.

Edit Parameters. =8 X

SERVOPACK a

= B

Function Selection|Prlo-)
Position(Pnix)

i
n
B
I
5
©)
o

Gain{PriLee-)

Spead{Pniine:)
Sequience( PrSa. |
LG Sagn
waechatrolinkPrso.)
Opticn{ P FnBO1
sl Settings PnE03 Homing Approach Speed reference ur
Hierarchy:[ |usl PrBO4 Homing Creep Speed reference ur
pescripions: B PrBOS Final Travel Distance for Homing  reference ur
PnBOg Home Position Offset reference ur

PnB12 Coordinate Type Selection = 0000 H : Linear
||=m13 Reference Units per Machine Revoll mu:

PrB16 Posstive Software Limit reference ur
rnE17 Megotive Softwore Limit references ur 2147483647
PAB18.0 Saftware Lirnit Validity - 0 : Disabled

PnB18.1 Feserved (Do not change.)
PRB18.2 Software Limit Action

PrE18.3-7  Reserved (Do net change.)
PRE18.8-15 Reserved (Do not change.)

0 : Reserved (Do
0 : Hard stop

00000 : Reserved:
00000000 : Resar--

PrB1A Hardware Limit Action Selection 0000 H : Servo OFF|
PRB1C External Stop Action o
PrB21 Feed Speed reference ur 400000
FRB26 Acceleration/Deceleration Type = 0003 H : Asymm:-
PRBza Filter Selection = 0000 H : No filter
PrEZA Acceleration reference ur

PriBZB Deceleration reference ur

PnB40 Time Constant for Exponential Acce ms

Prf41 ial Acr i plerati ceference 0

The parameters that were written to the SERVOPACK will be saved to flash memory and the cells will
change to white.

Information The parameters that are written are the parameters for the currently selected parameter axis
(i.e., the one with the column title displayed in orange).

10. Click the OK Button.

YASKAWA SigmaWin+ Ver.7
The option module parameters will be saved to flash memory. When

the parameters are saved, the option medule will be reset and the

Confirm that no problems will eccur if the servo is turned OFF in the
SERVOPACK.Save the parameters to flash memory?

e
d. [0 cancel |
i ——

11. Click the OK Button.

YASKAWA SigmaWin+ Ver7 X

The parameter list was temporarily saved in the project file. To complete saving
them, click the 5ave Button in the main window:.

12.To enable changes to the settings, turn the power supply to the SERVOPACK OFF and
ON again.

This concludes the procedure to set the parameters.

Setting Parameters with a Digital Operator

Refer to the following manual for information on setting the parameters with a Digital Operator.
(11 =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

H Basic Functions That Require Setting before Operation
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5.1 Manipulating Parameters (PnO00)

5.1.4 Write Prohibition Setting for Parameters

2.1.4

Write Prohibition Setting for Parameters

You can prohibit writing parameters from the Digital Operator.

Even if you do, you will still be able to change parameter settings from the SigmaWin+.

Preparations
No preparations are required.

Applicable Tools

The following table lists the tools that you can use to change the Write Prohibition Setting.

Tool

Fn No./Function Name

Reference

Digital Operator FnO10

[J0 =-7-Series Digital Operator Operating

Manual (Manual No.: SIEP S800001 33)

SigmaWin+

Others — Write Prohibited Setting

Iz Operating Procedure on page 5-8

Operating Procedure

Use the following procedure to prohibit or permit writing parameter settings.

1. Click the | Servo Drive Button in the workspace of the Main Window of the SigmaWin-.

2. Select Write Prohibition Setting in the Menu Dialog Box.

The Write Prohibition Setting Dialog Box will be displayed.

3. Pressthe * or & forthe rightmost digit and set one of the following.
0000: Writing is permitted (default setting).

0001: Writing is prohibited.

{5} Write Prohibition Setting AXTS#00

@ ‘Write Prohibition Setting is OFF.

Setting

==

4. Click the Setting Button.

Write Prohibition Setting AXIS#00

== Writs Prohibition Setting is OFF.
=i &

5. Click the OK Button.
The setting will be written to

the SERVOPACK.

Write Prohibition Setting

Write Prohibition Setting has changed.

The setting will be enabled the next power ON.

==




5.1 Manipulating Parameters (PnO00)

5.1.4 Write Prohibition Setting for Parameters

6. To enable the new setting, turn the power supply to the SERVOPACK OFF and ON

again.

This concludes the procedure to prohibit or permit writing parameter settings.

Restrictions

If you prohibit writing parameter settings, you will no longer be able to execute some functions.
Refer to the following table.

SigmaWin Digital Operator
: 2 i e e When Writ-
Button in SigmaWin+ Function ing Is Pro- | Reference
Menu Fn No. Utility Function Name o
. Name hibited
Dialog Box
e Cannot be
e . *l -
Initialize Fn005 | Initializing Parameters executed. | Pag%e 5-10
Can be
Software Reset Fn030 | Software Reset executed. | Page 6-24
. Can be
Basic Func- Fn011 | Display Servomotor Model executed.
i
1ons Fn012 | Display Software Version Can be
i executed.
Product Information - page 9-2
Display SERVOPACK and Can be
FnO1E
Servomotor IDs executed.
FnO1F Display Servomotor ID from | Can be
Feedback Option Module executed.
Absolute Encoder Reset Fn008 | Reset Absolute Encoder Cannot be page 5-46
executed.
Multiturn Limit Setting after Cannot be
Multi-turn Limit Setup Fn013 | Multiturn Limit Disagreement page 6-20
executed.
Alarm
Encoder Cannot be
. . . *2 ° H _
Setting Search Origin Fn003 | Origin Search executed. | Page 7-18
. L , Set Absolute Linear Encoder | Cannot be
Zero Point Position Setting [Fn020 Origin executed. | P29 5-49
. . . . Cannot be
Polarity Detection Fn080 | Polarity Detection executed. | Page 5-27
. . Can be
Fn0O0OO | Display Alarm History executed. | Pa9e 14-44
. . Cannot be
Trouble- Display Alarm Fn006 | Clear Alarm History executed. | Page 14-45
shooting Fno1a4 | Reset Option Module Config- | Cannot be page 14-46
uration Error executed.
Cannot be
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm executed. | Page 14-48
Cannot be
' Jog Fn002 | Jog executed. | Page 7-6
Operation Cannot be
Program JOG Operation Fn004 | Jog Program executed. | Page 7-12

Continued on next page.

Basic Functions That Require Setting before Operation
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5.1 Manipulating Parameters (PnO00)

5.1.5 Initializing Parameter Settings

Continued from previous page.

SigmaWin+ Digital Operator .
Button in When Writ-
i i i ing Is Pro- | Reference
Menu SIEMENTT FUREHem | e | ity e er e J 8
. Name hibited
Dialog Box
Tuning - . .
, ) Advanced Autotuning with- Cannot be
Autotuning without Host Fn201 page 8-23
Reference out Reference executed.
Tuning - . .
: . Advanced Autotuning with Cannot be
Autotuning with Host Ref-  |Fn202 Reference executed. | Page 8-34
erence
Tuning - , Cannot be
Tutig Custom Tuning Fn203 | One-Parameter Tuning executed. | Page 8-42
Tuning - Custom Tuning - . . .
Adjust Anti-resonance Fnooa | Adiust Anti-resonance Con- | Cannot be page 8-42
trol executed.
Control
Tuning - Custom Tuning - ' , . Cannot be
Vibration Suppression Fn205 | Vibration Suppression executed. | Page 8-56
. . . Cannot be
Response Level Setting Fn200 | Tuning-less Level Setting executed. | Page 8-11
. . Cannot be
Diagnostic | Easy FFT Fn206 | Easy FFT executed. | Page 8-95
FnoOC Adjust Analog Monitor Output | Cannot be
Adjust the Analog Monitor Offset executed. page 9-10
Output Adjust Analog Monitor Output | Cannot be
FnOOD .
Gain executed.
FnOOE Autotune Motor Current Cannot be
Adjust the Motor Current Detection Signal Offset executed.
Others D ; . page 6-30
etection Offsets FnooF | Manually Adjust Motor Cur- | Cannot be
rent Detection Signal Offset | executed.
Initialize Vibration Detection Initialize Vibration Detection Cannot be
Fn01B page 6-26
Level Level executed.
) . . . - . Can be
Write Prohibited Setting Fn010 | Write Prohibition Setting page 5-8
executed.

*1. An Initialize Button will be displayed when you select Parameters - Edit Parameters from the menu bar.

*2. Cannot be used when connecting a Linear Servomotor.

2.1.5

Initializing Parameter Settings

You can return the parameters to their default settings.

This function will initialize the following parameters: PnOOO to Pn60OO. This function will not
initialize the settings of the parameters that are adjusted for the FnOOC, FnOOD, FnOOE, and
FnOOF utility functions and the PnBOO parameters.

you complete the operation.
Important

To enable the new settings, turn the power supply to the SERVOPACK OFF and ON again after

Preparations

Always check the following before you initialize the parameter settings.
» The parameters must not be write prohibited.

» The servo must be OFF.

* Initializing the parameter settings must not be in progress for any other tool.




5.1 Manipulating Parameters (PnO0O0)

Applicable Tools

5.1.5 Initializing Parameter Settings

The following table lists the tools that you can use to initialize the parameter settings.

Tool

Fn No./Function Name

Reference

Digital Operator Fn005

(71 =-7-Series Digital Operator Operating Manual
(Manual No.: SIEP S800001 33)

SigmaWin+ ters

Basic Functions - Edit Parame-

Iz Operating Procedure on page 5-11

DeviceNet

I PnBA7
communications

I Parameter Initialization on page 12-17

Operating Procedure

Use the following procedure to initialize the parameter settings.

1. Click the ﬂ Servo Drive Button in the workspace of the Main Window of the Sig-

maWin+.

The Parameter Editing Dialog Box will be displayed.

Select any parameter of the axis to initialize.

Select Edit Parameters in the Menu Dialog Box.

Click the Initialize Button in the Function Group.

Torque[Prd-)
Sequenca(PnSxx-]
I/0 Sign
Mechatrolink{Pngx-)
Cammon Perameters| Pnfx-)

cescriptions: G

Pn006.0-1
Pn006.2
Pn006.3
Pn007.0-1
Pn007.2

Direction Selection
Reserved parameter (Do not chang a
Reserved parameter (Do not chang — a
Rotary/LInear Startup Selection Wh — a
Servoe OFF or Alarm Group 1 Steppi — 1]
Owertravel Stopping Methaod - 1
Main Circuit Power Supply AC/DC Tt — 0 Input AC pow
Reserved parameter (Do not chang qQ
MECHATROLINK Command Pasitian 1
Torgue Control Option 1
Absolute Encoder Usage 1
Extzmal Encoder Usage a
Analog Monitar 1 Signal Selection  —
Reserved parameter (Do not chang —
Reserved parameter (Do not chang —
Analog Monitor 2 Signal Selection  —
Reserved parameter (Do not chang —
Reserved parameter (Do not chang

& ASKAWA Sigmawins Ver7 R
|1 . Edit Perameters -3 x
SERVOPACK a
imber — o a
- neticn Salection{PRaxx-) T _:‘I' i"l' v:é fﬁ-1| El @ L EE
w ] 000250z & | &2 Gain{Pnlie-) = e - T §
Edited all Edited Al Ssveto  Read from Display
" I pe
l l‘““ﬂ Position{Pn2icc-} Paramelers Parameters  Parameters Parametars TP R Project Project Initialize / Compars ~
2 - wee | eor S o S
. Speed [Pn 3o
Y W o ) Read from Servo Write to Servo File Project Function

: Reserved para:-
: Reserved parar

1 5tart as a rota-
: Stop the motg:-

: Decelerate the-

: Reserved para:-

¢ Use TLIM as b
: Use the speed-
: Use the absol-

: Do not use an--
02 : Torgue refer

0 : Reserved para:-

0 : Reserved para--
00 : Motor speed-
0 : Reserved para

0 : Reserved para:-

Click the OK Button.

YASKAWA SigmaWin+ Ver.7 =

I :'\Cauh'clr :

The SERVOPACK parameters will be returned to the default settings.OK?

e DI

Cancel i

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box will return.

6. Click the OK Button.

YASKAWA SigmaWin+ Ver.7 =]

l 3\Caut1'c|r

Turn OFF the power supply. The settings will be applied the next time
the power supply is turned ON.

Basic Functions That Require Setting before Operation
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5.1 Manipulating Parameters (PnO00)

5.1.6 Managing Parameters (PnO0O0)

7. Turn the power supply to the SERVOPACK OFF and ON again after the parameter set-
tings have been initialized.

This concludes the procedure to initialize the parameter settings.

5.1.6

Managing Parameters (PnLL00)

Timing of Saving Parameters
When the parameters are saved depends on the parameter numbers, as described in the fol-

lowing table.

Parameters

When Saved

PnOO0O to PneO0O

These parameters are saved immediately in nonvolatile memory in the SERVOPACK
as soon as they are written.

The settings of some parameters, however, require that you turn the power supply
OFF and ON again or reset the Module to enable changes to the parameter settings.

PnBOO

These parameters are saved in nonvolatile memory in the SERVOPACK at the follow-

ing times.

* When the Module is reset

* When the parameters are saved in flash memory from the SigmaWin+

» When positioning operations are preformed by changing the Start Trajectory bit to 1
after changing the parameters. (About 10 seconds is required to write the parame-
ters.)

Command Blocks

When the parameters are saved in flash memory from the SigmaWin+, they are saved
in nonvolatile memory in the SERVOPACK.

R Parameters that are not saved immediately in nonvolatile memory are stored in RAM in the
@ SERVOPACK. To save all parameters in nonvolatile memory after completing parameter adjustments,
reset the Module. If the power supply is turned OFF before the Module is reset, any changes that
Important - have been made to the parameters that are not saved automatically will be lost.

Resetting the Module

The following operations will be performed when the Module is reset.

» All parameters are saved in non-volatile memory.

« The parameters that require turning the power supply OFF and ON again are enabled.

Refer to the following section for a detailed operating procedure.
IS 13.5.3 Executing a Module Reset on page 13-33




5.2 Power Supply Type Settings for the Main Circuit and Control Circuit

5.2.1 AC Power Supply Input/DC Power Supply Input Setting

Power Supply Type Settings for the Main Circuit and Control Circuit

A SERVOPACK with a 200-VAC power supply input can be operated on either an AC power
supply input or DC power supply input to the main and control circuits. If you select an AC
power supply input, you can operate the SERVOPACK on either a single-phase power supply
input or a three-phase power supply input. This section describes the settings related to the
power supplies.

You cannot input DC power to a SERVOPACK with a single-phase, 100-VAC power supply
input.

9.2.1

AC Power Supply Input/DC Power Supply Input Setting

Set Pn001 = n.OXOO (Main Circuit Power Supply AC/DC Input Selection) to specify whether
to use an AC or DC power supply input for the main circuit power supply to the SERVOPACK.

If the setting of Pn001 = n.OXOO does not agree with the actual power supply input, an A.330
alarm (Main Circuit Power Supply Wiring Error) will occur.

Examples of When an A.330 Alarm (Main Circuit Power Supply Wiring Error) Occurs

Example
B » A DC power supply is connected between the B1/@ and ©2 terminals, but an AC power
supply input is specified (Pn001 = n.O00O0O).
* An AC power supply is input to the L1, L2, and L3 terminals, but a DC power supply is
specified (Pn001 = n.O0100).
Parameter Meaning When Enabled | Classification
n.00O0O .
. Use an AC power supply input.
Pn001 (default setting) P PR NP After restart Setup
n.O0100 Use a DC power supply input.

/\ WARNING

® Connect the AC or DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on
the SERVOPACK.
« Connect a DC power supply to the B1/@® and ©2 terminals and the L1C and L2C terminals on
the SERVOPACK.
There is a risk of failure or fire.

® Always specify a DC power supply input (Pn001 = n.O100) before you input DC power for
the main circuit power supply.
If you input DC power without specifying a DC power supply input (i.e., without setting Pn001 to
n.0100), the SERVOPACK’s internal elements may burn and may cause fire or damage to the
equipment.

® With a DC power supply input, time is required to discharge electricity after the main power
supply is turned OFF. A high residual voltage may remain in the SERVOPACK after the
power supply is turned OFF. Be careful not to get an electric shock.

® Install fuses on the power supply line if you use DC power.

® The Servomotor returns regenerative energy to the power supply. If you use a SERVOPACK
with a DC power supply input, regenerative energy is not processed. Process the regenera-
tive energy at the power supply.

® If you use a DC power supply input with any of the following SERVOPACKS, externally con-
nect an inrush current limiting circuit and use the power ON and OFF sequences recom-
mended by Yaskawa: SGD7S-330A, -470A, -550A, -590A, or -780A.
There is a risk of equipment damage.
Refer to the following section for the power ON and OFF sequences.
IS 4.3.3 Power ON Sequence on page 4-15

Refer to the following section for information on wiring the SERVOPACK.
I 4.3.4 Power Supply Wiring Diagrams on page 4-16

Basic Functions That Require Setting before Operation



5.2 Power Supply Type Settings for the Main Circuit and Control Circuit

5.2.2 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting

522 Single-phase AC Power Supply Input/Three-phase AC
Power Supply Input Setting

Some models of Three-phase 200-VAC SERVOPACKS can also operate on a single-phase
200-VAC power supply.

You can use a single-phase, 200-V power supply input with the following models.
« SGD7S-R70A, -R90A, -1R6A, -2R8A, and -5R5A

If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main circuit
power supply, set parameter PnOOB to n.O0100 (Use a three-phase power supply input as a
single-phase power supply input).

You do not need to change the setting of Pn00B to n.O100 (Use a three-phase power sup-
ply input as a single-phase power supply input) for a SERVOPACK with a single-phase 200-
VAC power supply input (model numbers: SGD7S-120AEO0A008) or for a SERVOPACK with a
single-phase 100-VAC power supply input.

Information

Parameter Meaning When Enabled | Classification

n.0o0on

(default setting) Use a three-phase power supply input.

Pn00OB After restart Setup

Use a three-phase power supply input and

n.O0100 . .
as a single-phase power supply input.

< 1. If you use a single-phase power supply input without specifying a single-phase AC power sup-
@ ply (PnOOB = n.O100), an A.F10 alarm (Power Supply Line Open Phase) will occur.
2. Not all SERVOPACKSs can be run on a single-phase AC power supply input. If you connect a
Important single-phase AC power supply input to a SERVOPACK that does not support single-phase
power, an A.F10 alarm (Power Supply Line Open Phase) will occur.

3. If you use a single-phase 200-VAC power supply input, the torque-motor speed characteristic
of the Servomotor will not be the same as for a three-phase AC power supply input. Decide
whether to use a single-phase or three-phase AC power supply input after checking the char-
acteristics given in the Servomotor manual or catalog.

Refer to the following section for information on wiring a single-phase AC power supply input to
the SERVOPACK.
Iz * Wiring Example for Single-Phase, 200-VAC Power Supply Input on page 4-18
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5.3 Automatic Detection of Connected Motor

Automatic Detection of Connected Motor

You can use a SERVOPACK to operate either a Rotary Servomotor or a Linear Servomotor.

If you connect the Servomotor encoder to the CN2 connector on the SERVOPACK, the SER-
VOPACK will automatically determine which type of Servomotor is connected. Therefore, you

normally do not need to specify the Servomotor type.

Information

If an encoder is not connected, e.g., for a test without a motor, you can specify a Rotary Ser-
vomotor or a Linear Servomotor in PN000 = n.XOOO (Rotary/Linear Startup Selection When

Encoder Is Not Connected). If you specify either a Rotary or Linear Servomotor, only the
parameters, monitors, alarms, and functions for the specified motor type will be enabled.

Parameter Meaning When Enabled | Classification
n.o00o When an encoder is not connected,
(default setting) rsrt]?);toz?s SERVOPACK for Rotary Servo-
Pn000 : - After restart Setup
When an encoder is not connected,
n.1000 start as SERVOPACK for Linear Servo-
motor.

Basic Functions That Require Setting before Operation
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5.4 Motor Direction Setting

Motor Direction Setting

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 =
n.O0O0X (Rotation Direction Selection) without changing the polarity of the speed or position
reference. This causes the rotation direction of the Servomotor to change, but the polarity of
the signals, such as encoder output pulses, output from the SERVOPACK do not change. Set
the appropriate direction for your system.

Refer to the following section for details on the encoder divided pulse output.
Iz 6.5 Encoder Divided Pulse Output on page 6-9

» Rotary Servomotors

The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the Servomotor.
However, for overtravel, the rotation direction is the direction as viewed from the encoder.

Parameter T Motor Direction and Encoder Divided Pulse Outputs Applmgble
Reference Overtravel Signal (OT)
+ Encoder Divided Pulse Outputs
Forvard !' Torque reference CW-OT (CW
n.0000 reference | Time  PAO J u U L Drive Prohibit
Use CCW as CCW 1 Motor speed peo | L] [ PhaseBead Input) signal
the forward
direction. * Torque reference  Encoder Divided Pulse Outputs CCW-0T
(default setting) rgsa\g;scee ime pao | 1T ] Phase-alead P(gﬁ;i\é\{t%rg/uet)
CW Motor speed  PBO signal
Pn000
+4 Torque reference  Encoder Divided Pulse Outputs CW-OT (CW
n.00O0A1 r';(f)er\r’(\;?]rcde ’ %Time PAO M Drive Prohibit
Use CW as the Input) signal
Ccw .
forward direc- Motor speed PBO Phase-B lead
tion. '+ Torque reference  Encoder Divided Pulse Outputs CCW-OT
(Reverse Rota- Reverse ’ . . (CCW Drive
tion Mode) reference 'me a0 | LI LI L phase-nteas Prohibit Input)
Motor speed ~ PBO M signal

Note: The trace waveforms of the SigmaWin+ are shown in the above table for the torque reference and motor speed diagrams. If you
measure them on a measuring instrument, e.g., with an analog monitor, the polarity will be reversed.

« Linear Servomotors

Before you set this parameter, make sure that Pn080 = n.O0OX0O (Motor Phase Sequence Selection) is set correctly.

Parameter Forward/Reverse | Motor Moving Direction and Encoder Divided Pulse Applicable
Reference Outputs Overtravel Signal (OT)
n.0000 g+ Force reference  Encoder Divided Pulse Outputs CW-OT (CW
Use the direc- | Forward 7 N W-OT (CW
reference Moves in the Time PAO Drive Prohibit
tion in which count-up Input) signal
the linear direction. Motor speed PBO Phase-B lead put) sig
e”COdﬁ: C?U nts QZ *4 Foroe reference  Encoder Divided Pulse Outputs CCW-0OT
up as the for- ;

P . . Reverse Moves in the PAO M Phase-A lead (CC-W Drive
ward direction. | reference | count.down Prohibit Input)
(default setting) direction. Motor speed ~ PBO signal

Pn000 +4 Force reference -
n.oooi Forward N Encoder Divided Pulse Outputs CW-OT (CW
Use the direc- | oo " | Moves inthe Time  pao Drive Prohibit
tion in which count-down | pMotor speed Input) signal
the linear direction. PBO Phase-B lead
encoder counts +
Encoder Divided Pulse Outputs CCW-OT
down as the Reverse 4 (CCW Dirive
I?Jr‘:vard direc- | oference Moves nthe pao | LI LI'L phase-atead | propribit Input)
ion. count-up Mot d i
direction. olorspee PBO signal

Note: The trace waveforms of the SigmaWin+ are shown in the above table for the force reference and motor speed diagrams. If you mea-
sure them on a measuring instrument, e.g., with an analog monitor, the polarity will be reversed.



5.5 Setting the Linear Encoder Pitch

m Setting the Linear Encoder Pitch

If you connect a linear encoder to the SERVOPACK through a Serial Converter Unit, you must
set the scale pitch of the linear encoder in Pn282.

If a Serial Converter Unit is not connected, the setting of the Pn282 is disabled.

Serial Converter Unit
The Serial Converter Unit converts the signal from the linear encoder into a form that can be read
by the SERVOPACK.

Term
Scale Pitch
A linear encoder has a scale for measuring lengths (positions). The length of one division on this
scale is the scale pitch.
Linear Encoder Pitch
Pn282 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup

You will not be able to control the Linear Servomotor if Pn282 is not set correctly. Check the
above table and always set the correct value before you operate the Linear Servomotor.

Type of Linear Linear Encoder

Manufacturer Model Serial Converter Unit Model Pitch
Encoder
[um]
JZDP-H003-000-E
LIDA480 20
Dr. JOHANNES JZzDP-J003-000-E
HEIDENHAIN GmbH JZDP-H003-O000-E
Incremental LIF480 4

JZDP-J003-000-E

Renishaw PLC RGH2op | S£DP-HO0S-D0DO-E 20
| W
JZDP-J005-000-E

The first time you supply power to the SERVOPACK, the panel display on the front of the Ser-
vomotor will display an A.080 alarm (Linear Encoder Pitch Setting Error). The A.080 alarm is
displayed because the setting of Pn282 has not been changed. The A.080 alarm will be cleared
when you change the setting of Pn282 and then turn the power supply OFF and ON again.

Linear Encoder Pitch

If you do not use a Serial Converter Unit, the linear encoder pitch is automatically set and the
setting of the Pn282 is disabled. Refer to the following section for details.

I= M Feedback Resolution of Linear Encoder on page 5-43

Information

Basic Functions That Require Setting before Operation



5.6 Writing Linear Servomotor Parameters

a Writing Linear Servomotor Parameters

5-18

If you connect a linear encoder to the SERVOPACK without going through a Serial Converter
Unit, you must use the SigmaWin+ to write the motor parameters to the linear encoder. The
motor parameters contain the information that is required by the SERVOPACK to operate the
Linear Servomotor.

You can download the motor parameters from our web site (http://www.e-mechatronics.comy/).

/\ WARNING

® Check the Servomotor and linear encoder information before you write the motor parame-
ters.
If you do not write the correct motor parameters, the Servomotor may run out of control or
burning may occur, possibly resulting in equipment damage or fire.

SERVOPACK @ SigmaWin+
Computer
USB % “4@ Motor parameter file
D |

The motor parameters are written
to the linear encoder through the
SERVOPACK.

Linear encoder

functions of the SERVOPACK to monitor the serial number.

“@ Serial number information is not included in the motor parameters. You cannot use the monitor
If you attempt to monitor the serial number, ******** will be displayed.

Important

Precautions

« If the encoder parameters are not written to the linear encoder, an A.CAO alarm (Encoder
Parameter Error) will occur. Consult the manufacturer of the linear encoder.

« If the motor parameters are not written to the linear encoder, an A.CAO alarm (Encoder
Parameter Error) will not occur, but the following alarms will occur.
A.040 (Parameter Setting Error), A.041 (Encoder Output Pulse Setting Error),
A.050 (Combination Error), A.051 (Unsupported Device Alarm),
A.550 (Maximum Speed Setting Error), A.710 (Instantaneous Overload),
A.720 (Continuous Overload), and A.C90 (Encoder Communications Error)

Applicable Tools

The following table lists the tools that you can use to write the parameters to the Linear Servo-
motor.

Tool Fn No./Function Name ‘ Reference
Digital Operator You cannot write Linear Servomotor parameters from the Digital Operator.

Encoder Setting — Motor Parameter
Scale Write

SigmaWin+ 2 Operating Procedure on page 5-19




5.6 Writing Linear Servomotor Parameters

Operating Procedure
Use the following procedure to write the motor parameters to the Linear Encoder.

1.

2.

Prepare the motor parameter file to write to the linear encoder.
Click the j Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.

Select Motor Parameter Scale Write in the Menu Dialog Box.
The Motor Parameter Scale Write Dialog Box will be displayed.

Click the OK Button.
Motor parameter scale write ﬁ

A WARNING

This function rewrites data in the scale.

If the data which does not suit the connected motor is rewritten, the motor
may not work normally, resulting in motor overrun, etc., and it is very
dangerous.

Be sure that the data written in the scale suits the connected motor.

Cacnel

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-
dow will return.

If the write is completed normally, the Motor Parameter Scale Write - File Select Dialog Box will be
displayed.

Click the Ref. Button.

% Motor parameter scale write - File Select

Wotor Parameter File

Motor parameter file information
I

[ | outine |

Select the motor parameter file that you prepared and click the Open Button.
H Open [

@\Jv b motes parsmeter -[ 4 sttr paramete P

Giganize = Heew faldes - (B @

T Fevenites s
M Desiacp . U14_SGLTW-F5AL70AP.mef
& Downlcads

S Recent Places

4 Librarses
« Decuments
o Mutic

] Factures

B vedess

W Computer
& WinZ NG ()
o Wil BND) T 4 I T

File pames 014 _SGLTW-332170AP. mef - s file{".mcf) =
@ s
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5.6 Writing Linear Servomotor Parameters

7. Confirm that the motor parameter file information that is displayed is suitable for your
Servomotor, and then click the Next Button.

. Mator parameter scale write - File Select u

Motor Par il

ChUsers\admin\Desktopimotor parameter\l14_SGLTW-35A1704APmef
— Motor parameter file infori

SGLTW-35A170AP

outine | Displays an exterior

ContForce view of the Servomotor.
Eu N]
ContCurrent

3.3 [Arms]
PeakForce

Eu N]
PeakCurrent

13 [Arms]

Type: Iron-core sW = Click the image to
The Iron-core TVW linear motors are composed enlarge |t

Aspect: Evaskawa's unigue construction principles of -
@the TW linear motors negate the effects of

Bemarks: "

G@ Cancel |

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-
dow will return.

8. Click the Write Button.

X Motor parameter scale write - Scale write

The motor parameter is written in the scale.
Please confirm the motor which connects is corresponding to
the following information.

— Motor parameter file information

SGLTW-35A170AP
Outling |

ContForce
2o m
ContCurrent
Bz ame
PeakForce
=
PeakCurrent

13 [Arms]

Type: Iron-core 8W -
The Iron-core TW linear motors are composed

Aspect: Evaskawa's unigue construction principles of -
@the TW linear motors negate the effects of

Remarks: "

= Back Complete Cancel
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5.6 Writing Linear Servomotor Parameters

9. Click the Yes Button.

Scale write

=

The content of the set motor parameter file is written in the scale.
/&% The motor does not work normally when wrong data is written.
Is writing executed?

Click the No Button to cancel writing the motor parameters to the linear encoder.
If you click the Yes Button, writing the motor parameter scale will start.

10. Click the Complete Button.
X Motor parameter scale write - Scale write &J

The motor parameter is written in the scale.
Please confirm the motor which connects is corresponding to

the following information. /ﬁ

Motor parameter file information

SGLTW-35A170AP
% Cutline

ContForce

220 IN]
ContCurrent

3.3 [Arms]

PeakForce

550 IN]
PeakCurrent

1.3 [Arms]

Type: Iron-core 8W -
The Iron-core TW linear motors are composed

Aspect: E'raskawa's unigue construction principles of -
{@the TW linear motors negate the effects of

Remarks: "

11. Click the OK Button.

Motor parameter scale write AXIS#00 ﬁ

A CAUTION

The scale writing of the motor parameter was completed
Please execute the power supply re-turning OM.
The =etting value wil be enabled the next power ON.

*After the next power ON, when "A .CAQ:Encoder parameter error”
occur, the writing of data is required separatefy.
Please ask for the data file to our company.

12. Turn the power supply to the SERVOPACK OFF and ON again.

This concludes the procedure to write the motor parameters.

Confirming If the Motor Parameters Have Been Written

After you write the motor parameters, you can use a monitor function to confirm that the motor
parameters are in the encoder.

If the motor parameters have not been written, no information on the Servomotor will be displayed.
I 9.1 Monitoring Product Information on page 9-2

Basic Functions That Require Setting before Operation
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5.7 Selecting the Phase Sequence for a Linear Servomotor

Selecting the Phase Sequence for a Linear Servomotor

You must select the phase sequence of the Linear Servomotor so that the forward direction of
the Linear Servomotor is the same as the encoder’s count-up direction.

Before you set the Linear Servomotor phase sequence (Pn080 = n.OOXO), check the follow-
ing items.
« Confirm that the signal from the linear encoder is being received normally.

» Make sure that the forward direction of the Linear Servomotor and the count-up direction of
the linear encoder are in the same direction.

Q

If you do not confirm the above items before you attempt to operate the Servomotor, the Servo-
motor may not operate or it may run out of control. Always confirm these items before you oper-

Important ate the Servomotor.

Related Parameters

Parameter Meaning When Enabled | Classification
n.0oon . Set a phase-A lead as a phase sequence of U, V, and W.
Pn080 |(default setting) n After restart Setup
n.O0O10 Set a phase-B lead as a phase sequence of U, V, and W.

Operating Procedure
Use the following procedure to select the phase sequence for a Linear Servomotor.

1. Set Pn000 to n.OOOOO0 (Set a phase-A lead as a phase sequence of U, V, and W).
This setting is to make following confirmation work easier to understand.

2. Select Monitor - Monitor - Motion Monitor from the menu bar of the Main Window of
the SigmaWin+.
A dialog box will be displayed so that you can check the feedback pulse counter.
To check the feedback pulse counter with the Digital Operator, use Un0OOD (Feedback Pulse Counter).

3. Manually move the Moving Coil from one end to the other of the stroke and confirm that
only the correct number of feedback pulses is returned.
If the correct number and only the correct number of pulses is returned, the signal is being received
correctly from the linear encoder.

In this example, assume that a linear encoder with a scale pitch of 20 um and a resolu-
tion of 256 is used. If you manually move the Moving Coil 1 cm in the count-up direction
of the linear encoder, the number of feedback pulses would be as follows:

1 cm/(20 um/256) = 128,000 pulses

Example

\ | }—_i%: i
T - |7 -
> | [ Cable for Linear
1

- Servomotor Moving Coil
If there are 128,000 pulses on the feedback pulse counter after

you manually move the Moving Coil in the direction of the cable,

you have completed the confirmation.

Note: The actual monitor display will be offset by the error in the travel distance. There is no
problem as long as the above value is close to the calculated value.



5.7 Selecting the Phase Sequence for a Linear Servomotor

If the correct value is not displayed for the feedback pulse counter, the following condi-

tions may exist. Check the situation and correct any problems.

« The linear encoder pitch is not correct.
If the scale pitch that is set in Pn282 does not agree with the actual scale pitch, the
expected number of feedback pulses will not be returned. Check the specifications of
the linear encoder.

» The linear encoder is not adjusted properly.
If the linear encoder is not adjusted properly, the output signal level from the linear
encoder will drop and the correct number of pulses will not be counted. Check the
adjustment of the linear encoder. Contact the manufacturer of the linear encoder for
details.

» There is a mistake in the wiring between the linear encoder and the Serial Converter
Unit.
If the wiring is not correct, the correct number of pulses will not be counted. Correct
the wiring.

Information

4. Manually move the Moving Coil in the direction of the cable and check the value of the
feedback pulse counter on the SigmaWin+ to confirm that it is counting up.

| Cable for Linear Servomotor

Moving Coil
Manually move the Moving Coil in the direction of the cable.

5. If the feedback pulse counter counts up, set a phase-A lead as a phase sequence of U,
V, and W (Pn080 = n.OO00).
If the feedback pulse counter counts down, set a phase-B lead as a phase sequence of
U, V, and W (Pn080 = n.OO10).

6. Turn the power supply to the SERVOPACK OFF and ON again.

If necessary, return Pn000 = n.O0OOX (Direction Selection) to its original setting.

This concludes the procedure to set the phase sequence of the Linear Servomotor.

Basic Functions That Require Setting before Operation
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5.8 Polarity Sensor Setting

m Polarity Sensor Setting

The polarity sensor detects the polarity of the Servomotor. You must set a parameter to specify
whether the Linear Servomotor that is connected to the SERVOPACK has a polarity sensor.
Specify whether there is a polarity sensor in Pn080 = n.O0O0OX (Polarity Sensor Selection).

If the Linear Servomotor has a polarity sensor, set Pn080 to n.OOOO0 (Use polarity sensor)

(default setting).

If the Linear Servomotor does not have a polarity sensor, set Pn080 to n.OOMO1 (Do not use
polarity sensor). Turn the power supply OFF and ON again to enable the new setting.

Parameter Meaning When Enabled Classification
n.00O0o . Use polarity sensor.
Pn080 |(default setting) After restart Setup
n.O0O0O1 Do not use polarity sensor.

Information If you set Pn080 to n.OOOO0 (Use polarity sensor) and the Linear Servomotor that is con-
nected to the SERVOPACK does not have a polarity sensor, an A.C21 alarm (Polarity Sensor
Error) will occur when you turn the power supply OFF and ON again.



5.9 Polarity Detection

m Polarity Detection

If you use a Linear Servomotor that does not have a polarity sensor, then you must detect the

polarity.

5.9.1 Restrictions

Detecting the polarity means that the position of the electrical angle phase on the electrical
angle coordinates of the Servomotor is detected. The SERVOPACK cannot control the Servo-
motor correctly unless it accurately knows the position of the electrical angle coordinate of the

Servomotor.

The execution timing and execution method for polarity detection depend on the encoder
specification as described in the following table.

Encoder Specification

Polarity Detection Execution Timing

Polarity Detection Execution Method

Incremental encoder

Each time the control power supply to
the SERVOPACK is turned ON

(Even after you execute polarity detec-
tion, the position of the polarity will be
lost the next time the control power
supply to the SERVOPACK is turned
OFF)

* Use the Servo ON command (Enable
=1).

» Use the polarity detection function of
the SigmaWin+.

 Execute the FN080 (Polarity Detection)
utility function from the Digital Opera-
tor.

Absolute encoder

Only for initial setup, or after the
SERVOPACK, linear encoder, or
Servomotor has been replaced

(The results of polarity detection is
stored in the absolute encoder, so the
polarity position is not lost when the
control power supply is turned OFF.)

» Use the polarity detection function of
the SigmaWin+.

 Execute the FN080 (Polarity Detection)
utility function from the Digital Opera-
tor.

Information

If you use a Linear Servomotor that does not have a polarity sensor, you will not be able to
turn ON the servo until polarity detection has been completed.

2.9.1

Restrictions

Assumed Conditions
The Servomotor will move when you execute polarity detection. The following conditions must
be met before you start.

* It must be OK to move the Moving Coil about 10 mm.
(If polarity detection fails, the Moving Coil may move approximately 5 cm. The amount of
movement depends on conditions.)

» The linear encoder pitch must be 100 um or less. (We recommend a pitch of 40 um or less
for an incremental encoder.)

« As much as possible, the motor must not be subjected to an imbalanced external force. (We
recommend 5% or less of the rated force.)

» The mass ratio must be 50x or less.
» The axis must be horizontal.

» There must be friction equivalent to a few percent of the rated force applied to the guides. (Air
sliders cannot be used.)

Preparations

Always check the following before you execute polarity detection.

» Not using a polarity sensor must be specified (Pn080 = n.OOO1).

» The servo must be OFF.

« The main circuit power supply must be ON.

» There must be no hard wire base block (HWBB).

« There must be no alarms except for an A.C22 alarm (Phase Information Disagreement).

Basic Functions That Require Setting before Operation
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5.9 Polarity Detection

5.9.2 Using the Servo ON Command to Perform Polarity Detection

» The parameters must not be write prohibited. (This item applies only when using the Sig-
maWin+ or Digital Operator.)

« The test without a motor function must be disabled (PNnO0C = n.OOOO0).

» There must be no overtravel.

« If the motor parameters have been written or the origin of the absolute linear encoder has
been set, the power supply to the SERVOPACK must be turned OFF and ON again after
completion of the writing or setting operation.

2 1. Power is supplied to the Servomotor during polarity detection. Be careful not to get an electric
@ shock. Also, the Moving Coil of the Linear Servomotor may greatly move during detection. Do
not approach the moving parts of the Servomotor.
Important 2~ Polarity detection is affected by many factors.
For example, polarity detection may fail if the mass ratio or friction is too large or the cable ten-
sion is too strong.

5.9.2

Using the Servo ON Command to Perform Polarity
Detection

You can use the Servo ON command to perform polarity detection only with an incremental lin-
ear encoder.

Polarity detection will start simultaneously with execution of the Servo ON command. As soon
as polarity detection is completed, the /S-RDY (Servo Ready Output) signal will turn ON and
the servo will remain ON.

0 1
(servo OFF)
Servo ON command (Enable) = (servo ON)
/S-RDY (Servo Ready Output) signal
OFF ON

Polarity detection in progress | Completion of polarity detection
— Status display: P-dt — Normal operation is enabled.

Power not supplied. Power supplied.
Motor power status _l




5.9 Polarity Detection

5.9.3 Using a Tool Function to Perform Polarity Detection

9.9.3

Using a Tool Function to Perform Polarity Detection

Applicable Tools

The following table lists the tools that you can use to perform polarity detection.

Tool Fn No./Function Name Reference
- [T =-7-Series Digital Operator Operating
Digital Operator Fn080 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Encoder Setting — Polarity Detection | I Operating Procedure on page 5-27

Operating Procedure

Use the following procedure to perform polarity detection.

1. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Polarity Detection in the Menu Dialog Box.
The Polarity Detection Dialog Box will be displayed.

3. Click the Continue Button.
Polarity Detection &]

A WARNING

During execution of thiz function, power wil be supplied to the motor.
Take care to avoid electric shock.

The motor may move widely.

Do not approach the motor movable parts.

Do you want to continue the polarity detection?

Cancel

Click the Cancel Button to cancel polarity detection. The Main Window will return.

4. Click the Start Button.
Polarity detection will be executed.

& Polarity Detection AXIS#00 ===

The polarity detection will be executed.

This concludes the polarity detection procedure.

Basic Functions That Require Setting before Operation
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5.10 Overtravel and Related Settings

5.10.1 Overtravel Signals

Overtravel and Related Settings

QOvertravel is a function of the SERVOPACK that forces the Servomotor to stop in response to a
signal input from a limit switch that is activated when a moving part of the machine exceeds the
safe range of movement.

The overtravel signals include the CCW-OT (CCW Drive Prohibit) and the CW-OT (CW Drive
Prohibit) signals. You use the CCW-OT and CW-OT signals to stop the machine by installing
limit switches at the positions where you want to stop the machine that is operated by the Ser-

vomotor.
A SERVOPACK wiring example is provided below.
Rotary Servomotors Linear Servomotors
:| <«—Forward direction of motor Servomotor
[ D L ‘ SERVOPACK [ FPrWer:\i/rgCPtiA(’gK
Servomotor
fh\ll?clzth sb\l/r:;ll:clcwi* Limit Lim%
CW-OT g switch SWIthw_OT .

Using the overtravel function is not necessary for rotating applications such as rotary tables
and conveyors. No wiring for overtravel input signals is required.

This section describes the parameters settings related to overtravel.

/\ CAUTION

® To prevent accidents that may result from contact faults or disconnections, use normally
closed limit switches.
Do not change the default settings of the polarity of the overtravel signals (CCW-OT and
CW-OT).

® If you use a Servomotor for a vertical axis, the /BK (Brake) signal will remain ON (i.e., the
brake will be released) when overtravel occurs. This may result in the workpiece falling when
overtravel occurs. To prevent the workpiece from falling, set a hard stop (PnB1A = 0001h) or
set a smooth stop (PnB1A = 0002h).

® A base block state is entered after stopping for overtravel. This may cause the Servomotor

to be pushed back by an external force on the load shaft. To prevent the Servomotor from
being pushed back, set a hard stop (PnB1A = 0001h) or set a smooth stop (PnB1A = 0002h).

5101 Overtravel Signals

The overtravel signals include the CCW-OT (CCW Drive Prohibit) and the CW-OT (CW Drive
Prohibit) signals.

Type Signal Connector Pin No. Meaning

Prohibits CCW drive (counterclockwise as viewed from the
Input COW-OT | CN1-8 encoder).

CW-OT CN1-9 Prohibits CW drive (clockwise as viewed from the encoder).

Even during overtravel, you can input a reference to drive the motor in the opposite direction.
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5.10 Overtravel and Related Settings

5.10.2 Setting to Enable/Disable Overtravel

5102 Setting to Enable/Disable Overtravel
Use PnBA4 (Input Signal Settings) to enable/disable the overtravel function.
You do not need to wire the overtravel input signals if you are not going to use the overtravel
function.
Parameter Meaning
b.0000 OO000 0000 0000 | The CCW-OT (CCW Drive Prohibit Input) signal is disabled.
The CCW-OT (CCW Drive Prohibit Input) signal is input from
b.0000 0000 0000 Ooodt | CN1-8.
PnBA4 (Default setting)
b.0000 0000 0000 OO0o0 | The CW-OT (CW Drive Prohibit Input) signal is disabled.
The CW-OT (CW Drive Prohibit Input) signal is input from
b.0000 O000 0000 OoO10 | CN1-9.
(Default setting)
Note: Overtravel does not depend on the setting of Pn000 = n.OOOX.
5103 Setting Overtravel Signal Polarity
Use PnBAS3 (Input Signal Logic Settings) to set the polarity of the signals that will be active.
Parameter Meaning
The CCW-OT (CCW Drive Prohibit Input) signal is active while
b.0000 OO0OO0 OO0O0O O0O00 | the external switch is open.
(Default setting)
b.0000 OOOO0 OOO0 oood The CCW-OT (QCV\( Drive Prohibit Input) signal is active while
PRBA3 the external switch is closed.
The CW-OT (CW Drive Prohibit Input) signal is active while the
b.O000O0 O0O00 0000 0000 | external switch is open.
(Default setting)
b.0000 0000 0000 0040 The CW-OT (CW Drive Prohibit Input) signal is active while the
external switch is closed.
5104 Motor Stopping Method for Overtravel

Use PnB1A (Hardware Limit Action Selection) to set the Servomotor stopping method when
overtravel occurs.

Parameter Meaning Reference
0000h x1
(default setting) Servo OFF -
PnB1A ) i
0001h Hard stop 13.3.5 Hard Stop Operation on page 13-20
0002h Smooth stop*? 13.3.6 Smooth Stop Operation on page 13-21

*1. If overtravel occurs, the servo will be turned OFF regardless of the rotation direction.
*2. The motor will stop if overtravel occurs, but you can input a reference to drive the motor in the opposite direc-
tion.
Refer to the following section for information on stopping methods other than those for over-
travel.
= 5.12.1 Stopping Method for Servo OFF on page 5-35

Basic Functions That Require Setting before Operation
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5.11 Holding Brake

5.11.1 Brake Operating Sequence

Holding Brake

5-30

A holding brake is used to hold the position of the moving part of the machine when the SER-
VOPACK is turned OFF so that moving part does not move due to gravity or an external force.
You can use the brake that is built into a Servomotor with a Brake, or you can provide one on

the machine.
The holding brake is used in the following cases.
® Vertical Axis ® Shaft with External Force Applied
Servomotor

Moving part of machine
Holding brake External force Servomotor
i Prevents the moving part from

falling due to gravity when the
power supply is OFF.

Holding brake

R

Moving part of machine Prevents the moving part from
moving due to an external force.

2 » The brake built into a Servomotor with a Brake is a de-energization brake. It is used only to
@ hold the Servomotor and cannot be used for braking. Use the holding brake only to hold a Ser-

vomotor that is already stopped.
Important  « The /BK signal will remain ON during overtravel. The brake will not be applied.

511.1 Brake Operating Sequence

You must consider the brake release delay time and the brake operation delay time to deter-
mine the brake operation timing, as described below.

Brake Release Delay Time
The time from when the /BK (Brake) signal is turned ON until the brake is actually released.

Term  Brake Operation Delay Time
The time from when the /BK (Brake) signal is turned OFF until the brake actually operates.

0
1 (servo ON 0 (servo OF!
Servo ON command (Enable) (servo OFF) I { ) { A
Power not
i Power supplied. Power not supplied.
Motor power status EERAIEA Pe - =
) OFF ON OFF
/BK (Brake) signal I
Brake
Brake contact section applied. Brake released. X Brake applied.
(lining) *] *1
0

Position/speed reference

Motor speed

*2,.



5.11 Holding Brake

5.11.2 /BK (Brake) Signal

*1. Rotary Servomotors: The brake delay times for Servomotors with Holding Brakes are given in the following
table. The operation delay times in the following table are examples for when the power supply is switched on
the DC side. You must evaluate the actual brake delay times on the actual equipment before using the applica-
tion.

— Voltage | 52 rime me] | Delay Time {me]

SGM7M-A1 to -A3

SGM7J-A5 to -04 60

SGM7J-06 and -08 80 100
SGM7A-A5 to -04 60

SGM7A-06 to -10 80

SGM7A-15 to -25 170 80
SGM7A-30 to -50 100

24 VDC

SGM7P-01 20

SGM7P-02 and -04 40 100
SGM7P-08 and -15 20

SGM7G-03 to -20 100 80
SGM7G-30 to -44 170 100
SGM7G-55 to -1A

SGM7G-1E 250 80

Linear Servomotors: The brake delay times depend on the brake that you use. Set the parameters related to
/BK signal output timing according to the delay times for the brake that you will actually use.
*2. Before you output a reference from the host controller to the SERVOPACK, wait for at least 50 ms plus the
brake release delay time after you send the Servo ON command.
*3. Use the following parameters to set the timing of when the brake will operate and when the servo will be turned
OFF.
» Rotary Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn507 (Brake Reference Output
Speed Level), and Pn508 (Servo OFF-Brake Reference Waiting Time)
« Linear Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn508 (Servo OFF-Brake Reference
Waiting Time), and Pn583 (Brake Reference Output Speed Level)

Connection Examples

Refer to the following section for information on brake wiring.
T 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-35

Basic Functions That Require Setting before Operation

5.11.2

/BK (Brake) Signal

The following settings are for the output signal that controls the brake.

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or when an
alarm is detected. You can adjust the timing of brake operation (i.e., the timing of turning OFF
the /BK signal) with the servo OFF delay time (Pn506).

Type Signal Connector Pin No. Signal Status Meaning
ON (closed Releases the brake.
Output /BK CN1-1, CN1-2 ( ) :
OFF (open) Activates the brake.

Information The /BK signal will remain ON during overtravel. The brake will not be applied.

5-31



5.11 Holding Brake
5.11.3 Output Timing of /BK (Brake) Signal When the Servomotor Is Stopped

5113 Output Timing of /BK (Brake) Signal When the
Servomotor Is Stopped

When the Servomotor is stopped, the /BK signal turns OFF as soon as the Servo OFF com-
mand (Enable = 0) is received. Use the servo OFF delay time (Pn506) to change the timing to
turn OFF power supply to the motor after the Servo OFF command is input.

Brake Reference-Servo OFF Delay Time

Pn506 Setting Range Setting Unit Default Setting When Enabled Classification
0to 50 10 ms 0 Immediately Setup

* When the Servomotor is used to control a verti-
Cal axis, the machme moving part may move Servo OFF command 3 o
slightly due to gravity or an external force. (Enable) (servo ON) (servo OFF)
You can eliminate this slight motion by setting : ON (Brake
the servo OFF delay time (Pn506) so that released.) | OFF (Brake applied.)
power supply to the motor is stopped after the NIGtor powWeF | Powelt n(;ﬁ
brake is applied. W

T |

» This parameter sets the timing of stopping i
power supply to the Servomotor while the Ser- Pne06
vomotor is stopped.

Q

Power supply to the Servomotor will be stopped immediately when an alarm occurs, regardless
of the setting of this parameter. The machine moving part may move due to gravity or an external

Important force before the brake is applied.

5114 Output Timing of /BK (Brake) Signal When the

Servomotor Is Operating

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the
/BK signal will be turned OFF. You can adjust the timing of /BK signal output by setting the
brake reference output speed level (Rotary Servomotors: Pn507, Linear Servomotors: Pn583)
and the servo OFF-brake reference waiting time (Pn508).
Note: If zero-speed stopping is set as the stopping method for alarms, the setting of Pn506 (Brake Reference-

Servo OFF Delay Time) is used after the motor stops.
» Rotary Servomotors

Brake Reference Output Speed Level

5-32

Pn507 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 min™ 100 Immediately Setup
Servo OFF-Brake Reference Waiting Time
Pn508 Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup

« Linear Servomotors

Brake Reference Output Speed Level

Pn583 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 10,000 1 mm/s 10 Immediately Setup
Servo OFF-Brake Reference Waiting Time
Pn508 Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup




5.11 Holding Brake

5.11.4 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

The brake operates when either of the following conditions is satisfied:

« When the Motor Speed Goes below the Level Set in Pn507 for a Rotary Servomotor or in
Pn583 for a Linear Servomotor after the Power Supply to the Motor Is Stopped

/S-ON input, alarm,

or power OFF ON OFF

« Rotary Servomotor: Pn507
« Linear Servomotor: Pn583

I
I
Motor speed |
1

} Motor stopped with dynamic
! brake or by coasting

! (Pn0O01 = n.OOOX)
|

Motor power status| ~ Power l Power not supplied.

supplied.

/BK signal ON (Brake réleased.)l OFF (Brake applied.)

i Pn508 |

» When the Time Set In Pn508 Elapses after the Power Supply to the Motor Is Stopped

/S-ON input, alarm, ___ON OFF
or power OFF

« Rotary Servomotor: Pn507
e Linear Servomotor: Pn583

I
I
I
Motor speed |
I
I
|

Motor stopped with dynamic
1 brake or by coasting
! (Pn001 = n.OOOX)

Motor power status|  Power | Power not SUp[leied.
I

supplied. | !
! |
| I

/BK signal ON (Brake réleased.)l OFF (Brake

! ! applied.
| Pn508 | pplied)
[ a—]

Basic Functions That Require Setting before Operation

N\
@ The Servomotor will be limited to its maximum speed even if the brake reference output speed

level (Rotary Servomotor: Pn507, Linear Servomotor: Pn583) is higher than the maximum speed.
Important
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5.12 Motor Stopping Method for Servo OFF and Alarms

Motor Stopping Method for Servo OFF and Alarms

You can use the following methods to stop the Servomotor when the servo is turned OFF or an
alarm occurs.

There are the following four stopping methods.

Motor Stopping Method Meaning

Stopping by Applying the

Dynarmic Brake The electric circuits are internally connected to stop the Servomotor quickly.

Coasting to a Stop The motor stops naturally due to friction during operation.
Zero-speed Stopping The speed reference is set to 0 to stop the Servomotor quickly.
Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning

Dynamic Brake Applied The electric circuits are internally connected to hold the Servomotor.

The SERVOPACK does not control the Servomotor. (The machine will move in

Coasting response to a force from the load.)

A position loop is created and the Servomotor remains stopped at a position

Zero Clamping reference of 0. (The current stop position is held.)

3 » The dynamic brake is used for emergency stops. The dynamic brake circuit will operate fre-
@ quently if the power supply is turned ON and OFF or the servo is turned ON and OFF while a
reference input is applied to start and stop the Servomotor. This may result in deterioration of
Important the internal elements in the SERVOPACK. Use speed input references or position references to
start and stop the Servomotor.
« If you turn OFF the main circuit power supply or control power supply during operation before
you turn OFF the servo, the Servomotor stopping method depends on the SERVOPACK model
as shown in the following table.

Servomotor Stopping Method

» SGD7S-R70A, -1R6A, -2R8A,

Condition -3R8A, -5R5A, -7R6A, -120A, SGD7S-330A, -470A, -550A,

-180A, -200A, -R70F, -R90F, -590A, or -780A
-2R1F, or -2R8F

Main circuit power supply
turned OFF before turning Stopping with dynamic brake
OFF the servo

Control power supply
turned OFF before turning Stopping with dynamic brake Coasting to a stop
OFF the servo

« If the Servomotor must be stopped by coasting rather than with the dynamic brake when the
main circuit power supply or the control power supply is turned OFF before the servo is turned
OFF, use a SERVOPACK with the Dynamic Brake Hardware Option.

» To minimize the coasting distance of the Servomotor to come to a stop when an alarm occurs,
zero-speed stopping is the default method for alarms to which it is applicable. However,
depending on the application, stopping with the dynamic brake may be more suitable than
zero-speed stopping.

For example, when coupling two shafts (twin-drive operation), machine damage may occur if a
zero-speed stopping alarm occurs for one of the coupled shafts and the other shaft stops with
a dynamic brake. In such cases, change the stopping method to the dynamic brake.

5-34



5.12 Motor Stopping Method for Servo OFF and Alarms

5.12.1 Stopping Method for Servo OFF

5121 Stopping Method for Servo OFF
Set the stopping method for when the servo is turned OFF in Pn001 = n.OOOX (Servo OFF or
Alarm Group 1 Stopping Method).
Parameter Ser\{omotor Stop- | Status after Servo- When Enabled Clas.sm—
ping Method motor Stops cation
n.0O00O00 )
. Dynamic brake*
P00 (default setting) Dynamic brake* y Aft tart Set
n n.O0O0A Coasting errestar etup
n.O0O02 Coasting Coasting
* The Servomotor will coast to a stop when the SERVOPACK is not equipped with a built-in Dynamic Brake Resistor
or an External Dynamic Brake Resistor is not connected.
Note: If Pn001 is set to n.OODOO0 (Stop the motor by applying the dynamic brake) and the Servomotor is stopped or
operates at a low speed, braking force may not be generated, just like it is not generated for coasting to a
stop.
5122 Servomotor Stopping Method for Alarms

There are two types of alarms, group 1 (Gr. 1) alarms and group 2 (Gr. 2) alarms. A different
parameter is used to set the stopping method for alarms for each alarm type.

Refer to the following section to see which alarms are in group 1 and which are in group 2.
I 14.2.1 List of Alarms on page 14-5

Motor Stopping Method for Group 1 Alarms

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 =
n.O0O0OX. The default setting is to stop by applying the dynamic brake.

Refer to the following section for details.
I 5.12.1 Stopping Method for Servo OFF on page 5-35

Motor Stopping Method for Group 2 Alarms

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the follow-
ing three parameters. The default setting is for zero clamping.

« Pn001 = n.OOOX (Servo OFF or Alarm Group 1 Stopping Method)

« PnO0A = n.O0O0OX (Motor Stopping Method for Group 2 Alarms)

« Pn00B = n.O0OXO (Motor Stopping Method for Group 2 Alarms)

If you set PnOOB to n.0O0O10 (Apply dynamic brake or coast Servomotor to a stop), you can
use the same stopping method as group 1. If you are coordinating a number of Servomotors,

you can use this stopping method to prevent machine damage that may result because of dif-
ferences in the stopping method.

The following table shows the combinations of the parameter settings and the resulting stop-
ping methods.

Basic Functions That Require Setting before Operation

5-35



5-36

5.12 Motor Stopping Method for Servo OFF and Alarms

5.12.2 Servomotor Stopping Method for Alarms

Parameter Status after
Servomotor When L
. Servomotor Classification
Pn0O0OB Pn0O0OA Pn001 Stopping Method Stops Enabled
n.O00O00 Dynamic
n.0ooo (default setting) | 7ero-speed stop- | Prake
(default - n.Ooof ping .
setting) oo Coasting
n.0O00O0O0 Dynamic
(default setting) | Dynamic brake brake
n.O0O10 - n.O0oq
: , Coasting
n.O00O0O2 Coasting
n.00O00 Dynamic
(default setting) | Dynamic brake brake
n.000O00 n.O0001
: , Coasting
n.O0002 Coasting
n.0O00O0O0 Dynamic
ncﬁculﬂ" (default setting) brake A S
ie?tiiu ) n.O00O0A1 Motor is deceler- ) ter restart etup
9 n.O0o2 ated using the Coasting
torque set in
?ﬁmlﬂo ing) Pn406 as the
efault settin i
nO020  |nOOD2 |- 9) | maximum torque. | - ting
n.O00O0O2
n.0O00O00 Dynamic
(default setting) brake
n.00O0O3 n.O0oq
n.O0o2 Motor is deceler- Coasting
ated according to
n.oooo setting of Pn30A.
(default setting) )
n. oasting
Oo0oo4 n.O0oq Coast
n.0O0O0O2

Note: 1. The setting of PnOOA is ignored if PnOOB is set to n.OO0O0O or n.OO10.
2. Refer to the following section for details on Pn406 (Emergency Stop Torque).
s Stopping the Servomotor by Setting Emergency Stop Torque on page 5-36

3. Refer to the following section for details on Pn30A (Deceleration Time for Servo OFF and Forced Stops).
I Stopping the Servomotor by Setting the Deceleration Time on page 5-37

Stopping the Servomotor by Setting Emergency Stop
Torque
To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop

Torque).

If PNOOA = n.O0O0OX is set to 1 or 2, the Servomotor will be decelerated to a stop using the
torque set in Pn406 as the maximum torque.

The default setting is 800%. This setting is large enough to allow you to operate the Servomo-
tor at the maximum torque. However, the maximum emergency stop torque that you can actu-
ally use is the maximum torque of the Servomotor.

Emergency Stop Torque

Pn406

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 800

1%+

800

Immediately

Setup

* Set a percentage of the motor rated torque.



5.12 Motor Stopping Method for Servo OFF and Alarms

5.12.2 Servomotor Stopping Method for Alarms

Stopping the Servomotor by Setting the Deceleration Time

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A
(Deceleration Time for Servo OFF and Forced Stops).

Pn30A

Deceleration Time for Servo OFF and Forced Stops

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 10,000

1ms

0

Immediately

Setup

If you set Pn30A to 0O, the Servomotor will be stopped with a zero speed.
The deceleration time that you set in Pn30A is the time to decelerate the Servomotor from the
maximum motor speed.

Maximum speed

Operating speed

\*Actual deceleration time

Operating speed
Maximum speed

Actual
deceleration time

Pn30A

x Deceleration time (Pn30A)

Basic Functions That Require Setting before Operation
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5.13 Motor Overload Detection Level

5.13.1 Detection Timing for Overload Warnings (A.910)

Motor Overload Detection Level

The motor overload detection level is the threshold used to detect overload alarms and over-
load warnings when the Servomotor is subjected to a continuous load that exceeds the Servo-
motor ratings.

It is designed to prevent Servomotor overheating.

You can change the detection timing for A.910 warnings (Overload) and A.720 alarms (Contin-
uous Overload). You cannot change the detection level for A.710 alarms (Instantaneous Over-
load).

5131 Detection Timing for Overload Warnings (A.910)

With the default setting for overload warnings, an overload warning is detected in 20% of the
time required to detect an overload alarm. You can change the time required to detect an over-
load warning by changing the setting of the overload warning level (Pn52B). You can increase
safety by using overload warning detection as an overload protection function matched to the
system.

The following graph shows an example of the detection of overload warnings when the over-
load warning level (Pn52B) is changed from 20% to 50%. An overload warning is detected in
half of the time required to detect an overload alarm.

Overload
detection time

Detection curve for
overload warnings
when Pn52B = 50%

Detection curve for overload alarms

~~o

100% 200% Torque reference (%)

Overload Warning Level
Pn52B Setting Range Setting Unit Default Setting When Enabled |Classification
110 100 1% 20 Immediately Setup

5-38



5.13 Motor Overload Detection Level

5.13.2 Detection Timing for Overload Alarms (A.720)

5132 Detection Timing for Overload Alarms (A.720)

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower
the overload alarm detection level to help prevent overheating.

To reduce the overload alarm detection level, change the setting of Pn52C (Base Current Der-
ating at Motor Overload Detection).

Base Current Derating at Motor Overload Detection

Pn52C Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 100 1% 100 After restart Setup
An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from
overloading.
Overload

detection time

A.720 ‘ A710
\ Detection curve

for overload

alarms when
i Pn52C = 100%

! (default setting)

Detection curve |
for overload ‘
alarms when |
Pn52C = 50% |

50%  100% 200%  Torque reference (%)

Note: The gray areas in the above graph show where A.710 and A.720 alarms occur.

Refer to the relevant manual given below for a diagram that shows the relationships between
the Servomotor heat dissipation conditions (heat sink size, surrounding air temperature, and
derating). You can protect the Servomotor from overloads more effectively by setting this derat-
ing value in Pn52C.

[J0 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

[J0 =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

(10 =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)

Basic Functions That Require Setting before Operation
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5.14 Electronic Gear Settings

Electronic Gear Settings

The minimum unit of the position data that is used to move a load is called the reference unit.
The reference unit is used to give travel amounts, not in pulses, but rather in distances or other
physical units (such as um or °) that are easier to understand.

The electronic gear is used to convert the travel distances that are specified in reference units
to pulses, which are required for actual movements.

With the electronic gear, one reference unit is equal to the workpiece travel distance per refer-
ence pulse input to the SERVOPACK. In other words, if you use the SERVOPACK’s electronic
gear, pulses can be read as reference units.

Note: If you set an electronic gear in the host controller, normally set the electronic gear ratio in the SERVOPACK to
1:1.

The difference between using and not using the electronic gear is shown below.

* Rotary Servomotors
In this example, the following machine configuration is used to move the workpiece 10 mm.

Workpiece
o
Ao L
Resolution: Ball lead: 6
16,777,216 (24 bits) all screwiead: & mm
When the Electronic Gear Is Not Used When the Electronic Gear Is Used

To move a workpiece 10 mm: If you use reference units to

®Calculate the number of revolutions. move the workpiece when one
The Servomotor will move 6 mm for each revo- reference unit is set to 1 um,
lution, so 10/6 revolutions are required to move the travel distance is 1 um per
10 mm. pulse.

@Calculate the required number of reference To move the workpiece 10 mm
pulses. (10,000 um), 10,000 = 1 =
One revolution is 16,777,216 pulses, therefore 10,000 pulses, so 10,000
10/6 x 16,777,216 = 27,962,026.66 pulses. pulses would be input.

®lInput 27,962,027 pulses as the reference.

Calculating the number of reference pulses for each Calculating the number of ref-

reference is troublesome. erence pulses for each refer-

ence is not necessary.

» Linear Servomotors

In this example, the following machine configuration is used to move the load 10 mm. We’'ll
assume that the resolution of the Serial Converter Unit is 256 and that the linear encoder pitch
is 20 um.

Linear encoder

When the Electronic Gear Is Not Used When the Electronic Gear Is Used

To move the load 10 mm: To use reference units to move the load 10 mm:

10 x 1000 + 20 x 256 = 128,000 If we set the reference unit to 1 um, the travel

pulses, so 128,000 pulses are input distance is 1 um per pulse. To move the load 10

as the reference. mm (10,000 um), 10,000/1 = 10,000 pulses, so
10,000 pulses would be input as the reference.

Calculating the number of reference Calculating the number of reference pulses

pulses for each reference is trouble- for each reference is not necessary.

some.
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5.14.1 Electronic Gear Ratio Settings

2.14.1

Electronic Gear Ratio Settings

Set the electronic gear ratio using Pn20E and Pn210.

3 The setting range of the electronic gear depends on the setting of Pn040 = n.OOXO (Encoder
@ Resolution Compatibility Selection).
« Pn040 = n.OO00O (Use the encoder resolution of the Servomotor.)
Important Set the electronic gear ratio within the following range.
0.001 < Electronic gear ratio (B/A) < 64,000
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will
occur.
« Pn040 = n.O0O10 (Use a resolution of 20 bits when connected to an SGM7J, SGM7A,
SGM7P, SGM7G, SGMTE, or SGM7F Servomotor.)
Set the electronic gear ratio within the following range.
0.001 < Electronic gear ratio (B/A) < 4,000
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will
occur.

a The motor may not operate at the maximum speed depending on the encoder resolution and
@ electronic gear ratio setting. Refer to the following table for details.

Important Encoder Electronic o

Resolution Gear Ratio Motor Speed Limit*
1,048,576 1 6,600 min""

1 1,650 min™'
4,194,304

4 6,600 min™

1 413 min™’!
16,777,216

16 6,600 min™'

* This is the speed when 115,343,500 reference units/s is set
for a parameter or command.

Electronic Gear Ratio (Numerator)

Pn20E Setting Range Setting Unit Default Setting When Enabled |Classification
1t01,073,741,824 1 64 After restart Setup
Electronic Gear Ratio (Denominator)

Pn210 Setting Range Setting Unit Default Setting When Enabled | Classification
1101,073,741,824 1 1 After restart Setup

Basic Functions That Require Setting before Operation
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5.14 Electronic Gear Settings

5.14.1 Electronic Gear Ratio Settings

Calculating the Settings for the Electronic Gear Ratio

€ Rotary Servomotors

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n is the
number of load rotations for m Servomotor shaft rotations, the settings for the electronic gear

ratio can be calculated as follows:

B Pn20E

. . Encoder resolution
Electronic gear rato — =

m

A 7 Pn210 ~ Travel distance per load shaft revolution (reference units)

B Encoder Resolution

)X

n

You can check the encoder resolution in the Servomotor model number.

SsGM7M -O0000000

Code Specification Encoder Resolution
3 20-bit multiturn absolute encoder 1,048,576
SGM7J, SGMT7A,
SGM7P, SGM7G -O00000O0O0
Code Specification Encoder Resolution
6 24-bit batteryless multiturn absolute encoder 16,777,216
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216
SGM7E, SGM7F -O0000O0O0O0O
Code Specification Encoder Resolution
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216
SGMCS -O0000000
Code Specification Encoder Resolution
3 20-bit single-turn absolute encoder 1,048,576
D 20-bit incremental encoder 1,048,576

SGMCV -O0000000

| I—

Code Specification Encoder Resolution
E 22-bit single-turn absolute encoder 4,194,304
| 22-bit multiturn absolute encoder 4,194,304

@ Linear Servomotors

You can calculate the settings for the electronic gear ratio with the following equation:

When Not Using a Serial Converter Unit

Use the following formula if the linear encoder and SERVOPACK are connected directly or if a

linear encoder that does not require a Serial Converter Unit is used.

Pn20E

Travel distance per reference unit (reference units) x Linear encoder resolution

B
Electronic gear ratio — =
9 A " Pn210

When Using a Serial Converter Unit

B Pn20E

Linear encoder pitch (the value from the following table)

Travel distance per reference unit (reference units) x Resolution of the Serial Converter Unit

Electroni tio — = -
ectronic gear ratio A = Pn210 =

Linear encoder pitch (setting of Pn282)




5.14 Electronic Gear Settings

B Feedback Resolution of Linear Encoder
The linear encoder pitches and resolutions are given in the following table.

Calculate the electronic gear ratio using the values in the following table.

5.14.1 Electronic Gear Ratio Settings

Type of Ehlgc?:;r Relay Device Model
Linear |[Manufacturer| Linear Encoder Model Pitch between SERVOPACK | Resolution | Resolution
Encoder 1 and Linear Encoder
[um]
LIDA48D 00 JZDP-H003-O00O0O-E™ 256 0.078 um
Dr. JOHANNES JZDP-J003-O000-E™ | 4,096 | 0.0049 um
HEIDENHAIN :
GmbH LIF4800 4 JZDP-H003-000-E™ 256 0.016 um
JZDP-J003-000-E* 4,096 |0.00098 um
Renishaw JZDP-H005-O000-E" 256 0.078 um
RGH22B 20
PLC JZDP-J005-000-E™ 4,096 0.0049 um
SR75-00000LF"® 80 - 8,192 0.0098 um
Incre- SR75-00000MF 80 - 1,024 0.078 um
TR SR85-00000LF’ 80 - 8,192 |0.0098 um
Magnescale SR85-00000MF 80 - 1,024 0.078 um
Co., Ltd. *6 *6 PL101-RY"3
SL700 , SL710 800 8,192 | 0.0977 um
SL720°, SL730 MJB20-T13"4
MQ10-FLA™
SQ10 400 MO10-GLA™ 8,192 0.0488 um
10-
Canon PH03-36110 128 - 2,048 0.0625 um
Precision Inc. | PH03-36120 128 - 2,048 0.0625 um
LIC4100 Series™’ 20.48 EIB3391Y"3 4,096 0.005 pm
o 204.8 EIB3391Y™? 4,096 0.05 um
LIC2100 Series™’ "
409.6 EIB3391Y™ 4,096 0.1 um
40.96 - 4,096 0.01 um
?CrﬁHANNES LIC4190 Series 20.48 - 4,096 0.005 um
GmbH LIC3190 Series 40.96 - 4,096 0.01 um
409.6 - 4,096 0.1
LIC2190 Series alll
204.8 - 4,096 0.05 um
LC115 40.96 EIB3391Y™? 4,096 0.01 um
LC415 40.96 EIB3391Y™ 4,096 0.01 um
' 409.6 - 4,096 0.1 um
gSFb'E_:ektromk MC15Y Series H
Absolute | ™ 204.8 - 4,096 0.05 um
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
ST783/ST783AL 51.2 - 512 0.1 um
Mitutoyo ST784/ST784AL 51.2 - 512 0.1 um
Corporation | ST788A/ST788AL 51.2 - 512 0.1 um
ST789A/ST789AL 25.6 - 512 0.05 um
ST1381 512 - 512 0.01 um
ST1382 0.512 - 512 0.001 um
EL3eYOOos0FOOO 12.8 - 256 0.05 um
EL3sYOO1o00FOOO 25.6 - 256 0.1 um
Renishaw el sgvyOmsooroOO | 128 256 05
PLC - o UM
RL3sYOOOosoOOOO| 12.8 - 256 0.05 um
RL3syYOOoo1OOOO| 0.256 - 256 0.001 um

Continued on next page.
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5.14.1 Electronic Gear Ratio Settings

Continued from previous page.

Linear .
Type of Encoder Relay Device Model
Linear |Manufacturer|Linear Encoder Model Pitch between SERVOPACK | Resolution | Resolution
Encoder *1 and Linear Encoder
[um]
2,000 - 2,048 0.9765 um
RLS d.o.o. LA11YA Series 2,000 - 4,096 0.4882 um
2,000 - 8,192 0.2441 um
SR77-00000LF 80 - 8,192 | 0.0098 um
SR77-00000MF 80 - 1,024 0.078 um
SR87-0000OLF™ 80 - 8,192 | 0.0098 um
SR87-00000MF 80 - 1,024 0.078 um
e | SEESG oo
., Ltd. _
Co., Lid SQ47/SQ57- 20.48 4,096 0.005 um
O0O000oTrOOon
SQ47/SQ57-
dooooArdno g g - 4096 | 0.01pum
Absolute SQ47/SQ57-
o o o o o
L2AK208 20 - 256 0.078 um
L2AK211 20 - 2,048 0.0098 um
LAK209 40 - 512 0.078 um
LAK212 40 - 4,096 0.0098 um
Fagor S2AK208 20 - 256 0.078 um
Automation S.
Coop. SV2AK208 20 - 256 0.078 um
G2AK208 20 - 256 0.078 um
S2AK211 20 - 2,048 0.0098 um
SV2AK211 20 - 2,048 0.0098 um
G2AK211 20 - 2,048 0.0098 um
Canon
Precision Inc. | T [103-36E00 128 - 2,048 | 0.0625 um

*1. These are reference values for setting SERVOPACK parameters. Contact the manufacturer for actual linear

encoder scale pitches.
*2. This is the model of the Serial Converter Unit.
*3, This is the model of the Head with Interpolator.
*4. This is the model of the Interpolator.
*5. This is the model of the Interface Unit.

*6. If you use an encoder pulse output with this linear encoder, the setting range of the encoder output resolution
(Pn281) is restricted. Refer to the following section for details on the encoder output resolution (Pn281).
IIg 6.5.2 Setting for the Encoder Divided Pulse Output on page 6-14

*7. Sales of the interface unit EIB3391Y with the LIC4100 and LIC2100 series have ended due to the release of the
LIC4190, LIC3190, and LIC2190 series.

Information

Resolution

You can calculate the resolution that is used inside the SERVOPACK (i.e., the travel distance per
feedback pulse) with the following formula.

Resolution (travel distance per feedback pulse) =

Linear encoder pitch

Resolution of Serial Converter Unit or linear encoder
The SERVOPACK uses feedback pulses as the unit to control a Servomotor.

Linear encoder pitch

feedback signal from the linear encoder

Linear encoder pitch

|
i =Distance for one cycle of the analog voltage
|
|



5.14 Electronic Gear Settings

5.14.2 Electronic Gear Ratio Setting Examples

5142 Electronic Gear Ratio Setting Examples

Setting examples are provided in this section.

 Rotary Servomotors

Machine Configuration

Ball Screw

Rotary Table Belt and Pulley

. Reference unit: 0.005 mm
Reference unit: 0.01°

L Reference unit: 0.001 mm Load shaft
Step Description Load shaft
Gear ratio: \
1/100 .
Encoder:  Ball screw lead: Gear ratio: ?ggezqia"
24 bits 6 mm Load shaft ) 1/50
Encoder: 24 bits Encoder: 24 bits
, « Pull ia.: 100 mm
. . « Rotation angle per revo- ulley d a 00 )
1 Machine + Ball screw lead: 6 mm lution: 360° (Pulley circumference:

Specifications

» Gear ratio: 1/1

314 mm)

* Gear ratio: 1/100 « Gear ratio: 1/50

2 | Encoder Resolution

16,777,216 (24 bits)

16,777,216 (24 bits) 16,777,216 (24 bits)

3 Reference Unit

0.001 mm (1 um)

0.01° 0.005 mm (5 wm)

Travel Distance per
4 | Load Shaft Revolution

6 mm/0.001 mm =

360°/0.01° = 36,000 314 mm/0.005 mm =

(Reference Units) 6,000 62,800
5 | Electronic Gear Ratio E: 16,777,216 xi E: 16,777,216 5 100 E: 16,777,216 X570
A 6,000 1 1A 36,000 1 A 62,800 1
Pn20E: 16,777,216 Pn20E: 167,772,160 Pn20E: 838,860,800
6 | Parameters
Pn210: 6,000 Pn210: 3,600 Pn210: 62,800

» Linear Servomotors

A setting example for a Serial Converter Unit resolution of 256 is given below.

Step Description

Machine Configuration

Reference unit:
0.02 mm (20 um)
Forward direction

1 Linear encoder pitch

0.02 mm (20 um)

2 Reference Unit

0.001 mm (1 um)

B 1 (um)

3 | Electronic Gear Ratio A= 20 256
Pn20E: 256

4 | Setting Parameters
Pn210: 20

Basic Functions That Require Setting before Operation
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5.15 Resetting the Absolute Encoder

5.15.1 Precautions on Resetting

Resetting the Absolute Encoder

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An
alarm related to the absolute encoder (A.810 or A.820) will occur when the absolute encoder
must be reset, such as when the power supply is turned ON.

When you reset the absolute encoder, the multiturn data is reset and any alarms related to the
absolute encoder are cleared.

Reset the absolute encoder in the following cases.

« When an A.810 alarm (Encoder Backup Alarm) occurs

* When an A.820 alarm (Encoder Checksum Alarm) occurs

* When starting the system for the first time

* When you want to reset the multiturn data in the absolute encoder

« When the Servomotor has been replaced

/\ CAUTION

® The multiturn data will be reset to a value between -2 and +2 rotations when the absolute
encoder is reset. The reference position of the machine system will change. Adjust the refer-
ence position in the host controller to the position that results from resetting the absolute
encoder.
If the machine is started without adjusting the position in the host controller, unexpected
operation may cause personal injury or damage to the machine.

1. The multiturn data will always be zero in the following cases. It is never necessary to reset
the absolute encoder in these cases. An alarm related to the absolute encoder (A.810 or
A.820) will not occur.

» When you use a single-turn absolute encoder
» When the encoder is set to be used as a single-turn absolute encoder (Pn002 =
n.0200)

2. If a batteryless absolute encoder is used, an A.810 alarm (Encoder Backup Alarm) will

occur the first time the power is turned ON. After you reset the absolute encoder, the
A.810 alarm will no longer occur.

Information

9.15.1

Precautions on Resetting

* You cannot use the Alarm Clear command from the SERVOPACK to clear the A.810 alarm
(Encoder Backup Alarm) or the A.820 alarm (Encoder Checksum Alarm). Always use the
operation to reset the absolute encoder to clear these alarms.

« If an A.800 alarm (Internal Encoder Monitoring Alarm) occurs, turn OFF the power supply to
reset the alarm.

« Confirm that setup (initialization) is not in progress from any other tool.

9.15.2

Preparations

Always check the following before you reset an absolute encoder.
» The parameters must not be write prohibited.
» The servo must be OFF.



5.15 Resetting the Absolute Encoder

5.15.3 Applicable Tools

9.15.3

Applicable Tools

The following table lists the tools that you can use to reset the absolute encoder.

Tool Fn No./Function Name Reference

[J0 =-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)

Digital Operator Fn008

Encoder Setting — Reset Absolute

SigmaWin+ I3 5.15.4 Operating Procedure on page 5-47

Encoder
DeviceNet PnBA7 (object number Ox64, attribute | I Resetting the Absolute Encoder on page
communications number 253) 12-17

2.154

Operating Procedure

Use the following procedure to reset the absolute encoder.

1. Confirm that the servo is OFF.

2. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

3. Select Reset Absolute Encoder in the Menu Dialog Box.
The Absolute Encoder Reset Dialog Box will be displayed.

4. Click the Continue Button.

Absolute Encoder Warning @

A WARNING

The Setup Absolute Encoder resets the multiturn amount of the
connected seriaktype absolute encoder as well as encoder
alarms from the PC.

Upon resetting the absolute enceder multiturn to "07, the
mechanical system will go to a position data system differing frem
that used until now.

Operating the machine in thiz state is extremely dangerous(in the
worst case, my lead to injury to person or damage to machine).
Be sure to reset the zero peint of the machine after completing
this process.

Continue absolute encoder setup processing?

Cancel

Click the Cancel Button to cancel resetting the absolute encoder. The Main Window will return.

5. Click the Execute setting Button.

Absolute encoder - Setup AXIS#00 (==

Perform absolute encoder setup under the following circumstances:

1. At first start-up of the machine

2. When an "encoder backup alarm” has been generated

3. After the Servopack power has been turned OFF and the encoder
cable removed

Absolute encoder setup can only be performed with the Restart power
after setup processing is complete.

Alarm name |4.810 : Encoder Backup Alarm

Execute setting |

ki

The current alarm code and name will be displayed in the Alarm name Box.

=
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5.15 Resetting the Absolute Encoder

5.15.4 Operating Procedure

6. Click the Continue Button.

Setup Verification (=39

A CAUTION

Upon execution of processing, the multiturn data within the
absolute encoder is reset to "0" and the mechanical system will
go to a position data system different from that used until now.

Cancel

Click the Cancel Button to cancel resetting the absolute encoder. The previous dialog box will return.

7. Click the OK Button.
The absolute encoder will be reset.

Continue processing?

When Resetting Fails
If you attempted to reset the absolute encoder when the servo was ON in the SERVOPACK, the fol-
lowing dialog box will be displayed and processing will be canceled.

absolute encoder reset conditions e

Servo ON now,
I S UM The Servin L+ wihen reserming the absolute encoder

Click the OK Button. The Main Window will return. Turn OFF the servo and repeat the procedure from
step 1.

When Resetting Is Successful
The following dialog box will be displayed when the absolute encoder has been reset.

Completion Warning Message

A CAUTION

Absolute Encoder reset processing has been performed. The
uttiturn amount in the absolute encoder has been to "0".

Be sure to reset the mechanical system to "07 after restarting
poweEr.

oK

The Main Window will return.

8. To enable the change to the settings, turn the power supply to the SERVOPACK OFF
and ON again.

This concludes the procedure to reset the absolute encoder.
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5.16 Setting the Origin of the Absolute Encoder
5.16.1 Absolute Encoder Origin Offset

m Setting the Origin of the Absolute Encoder

5161 Absolute Encoder Origin Offset

Refer to the following section for details.
I Origin Offset on page 12-4

5.16.2 Setting the Origin of the Absolute Linear Encoder

You can set any position as the origin in the following Linear Encoders.
« Dr. JOHANNES HEIDENHAIN GmbH
LIC4190, LIC3190, or LIC2190 Series
» RSF Elektronik GmbH
MC15Y Series
* Mitutoyo Corporation
ABS ST780A Series or ST1300 Series
Models: ABS ST780A/ST780AL/ST1300

» Renishaw PLC

EVOLUTE Series

Models: EL36YOOOOOOOOO
» Renishaw PLC

RESOLUTE Series

Models: RL36YOOOOOOOOO
« Canon Precision Inc.

Model: PHO3-36E00

system position data was changed. Always turn the SERVOPACK power supply OFF and ON
again.

Important 5 - After you set the origin, the Servomotor phase data in the SERVOPACK will be discarded. If
you are using a Linear Servomotor without a Polarity Sensor, execute polarity detection again
to save the Servomotor phase data in the SERVOPACK.

Basic Functions That Require Setting before Operation

4@ 1. After you set the origin, the /S-RDY (Servo Ready) signal will become inactive because the

Preparations

Always check the following before you set the origin of an absolute encoder.
» The parameters must not be write prohibited.
» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to set the origin of the absolute linear

encoder.

Tool Fn No./Function Name Reference
Digial Operator | Fri020 T T S Digite et peraing,
SigmaWin+ g’e’;?:ger Setting — Zero Point Position IIg Operating Procedure on page 5-50
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5.16.2 Setting the Origin of the Absolute Linear Encoder

Operating Procedure

Use the following procedure to set the origin of an absolute linear encoder.

1. Click the | Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Zero Point Position Setting in the Menu Dialog Box.
The Set Origin Dialog Box will be displayed.

3. Click the Continue Button.

Set Origin

A WARNING

The set origin sets the current position to the connected absolute linear scale
as the zero-point position.

Always refer to the user's manual before executing this function.
Note the following points:

1.Always make the settings for the mechanical system again after the set origin.

The absolute position of the connected absolute linear scale is cleared to 0 and the previously
defined mechanical system will change to a different coordinate system
Operating the machine in this state is extremely dangerous.

Failure to observe this warning may result in persenal injury andfor damage to the machine.
Be sure to reset the zere point for the mechanical system after the set origin

2.Satisfy the following conditions before executing this function

The following conditions must be satisfied to execute the et origin
a Servo OFF

b. The polarity detection has been completed.
Check the SERVOPACK status.

3.Always turn the SERVOPACK power OFF then ON again after the set origin.
The set zero point position will be valid after turning OFF the power then ON again

Always turn OFF the SERVOPACK power then ON again after the set origin

Do you want to continue the set origin?

Cancel

4. Click the Execute Button.

1% Set Origin AXIS#00 ==

Execute the set origin in the following cases:

1. At initial machine startup

2. When the SERVOPACK power has been turned OFF, and the encoder
cable removed

The set origin is enabled only while the servo is OFF.
Turn OFF the power then ON again after the set origin.

Execute

40

5. Click the Continue Button.

Set Origin

A CAUTION

Executing the set origin will clear the absolute position of the connected
absolute linear scale to 0 and the previously defined mechanical system wil
change to a different coordinate system.

Do you want to continue the =et origin?

Continue !

Cancel

Click the Cancel Button to cancel setting the origin of the absolute linear encoder. The previous dia-
log box will return.
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5.16.2 Setting the Origin of the Absolute Linear Encoder

6. Click the OK Button.
Set Origin @

A CAUTION

Zero-peint position setting has been executed. The movement amount saved
in the encoder has been reset to 0 (zero). Always turn the power to the
Servopack off and then on again after execution of this function.

When using a linear motor without a hall sensor, execute polarity detection
after turning the power off and then on again

Turn the power supply to the SERVOPACK OFF and ON again.

8. If you use a Linear Servomotor that does not have a polarity sensor, perform polarity
detection.
Refer to the following section for details on the polarity detection.
I 5.9 Polarity Detection on page 5-25

This concludes the procedure to set the origin of the absolute linear encoder.

Basic Functions That Require Setting before Operation
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5.17 Setting the Regenerative Resistor Capacity

Setting the Regenerative Resistor Capacity

The regenerative resistor consumes regenerative energy that is generated by the Servomotor,
e.g., when the Servomotor decelerates.

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative Resistor
Capacity) and Pn603 (Regenerative Resistor Resistance).

Refer to the following manual to select the capacity of a Regenerative Resistor.
(11 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

/\ WARNING

® If you connect an External Regenerative Resistor, set Pn600 and Pn603 to suitable values.
If a suitable value is not set, A.320 alarms (Regenerative Overload) will not be detected cor-
rectly, and the External Regenerative Resistor may be damaged or personal injury or fire may
result.

® When you select an External Regenerative Resistor, make sure that it has a suitable capac-
ity.
There is a risk of personal injury or fire.

Regenerative Resistor Capacity

Setting Range Setting Unit Default Setting When Enabled Classification
Pn600 | o to SERVOPACK's
maximum applica- 10w 0 Immediately Setup

ble motor capacity

Regenerative Resistor Resistance
Pn603 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 10 mQ 0 Immediately Setup

Set the regenerative resistor capacity to a value that is consistent with the allowable capacity of
the External Regenerative Resistor. The setting depends on the cooling conditions of the Exter-
nal Regenerative Resistor.

* For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the
capacity (W) of the actually installed regenerative resistor.

* For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the actu-
ally installed regenerative resistor.

For a self-cooling 100-W External Regenerative Resistor, set Pn600 to 2 (x10 W) (100 W x

Example " 550, _ 00 ).

Note: 1. An A.320 alarm will be displayed if the setting is not suitable.

2. The default setting of O specifies that the SERVOPACK'’s built-in regenerative resistor or Yaskawa’s Regen-
erative Resistor Unit is being used.

3 1. When an External Regenerative Resistor is used at the normal rated load ratio, the resistor
@ temperature increases to between 200°C and 300°C. Always apply derating. Consult the
manufacturer for the resistor’s load characteristics.

Important 2 For safety, use an External Regenerative Resistor with a thermoswitch.




Application
Functions

This chapter describes the application functions that you
can set before you start servo system operation. It also
describes the setting methods.
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6.1 1/0 Signal Descriptions

6.1.1 Input Signals

I/0 Signal Descriptions

This section describes the I/0 signals.

You can confirm the status of I/0 signals on the I/O signal monitor. Refer to the following sec-
tion for information on the I/O signal monitor.
IZ 9.2.2 Monitoring Operation, Status, and I/O on page 9-3

6.1.1

Input Signals

CCW-OT (CCW Drive Prohibit Input) Signal and CW-OT (CW
Drive Prohibit) Signal

Refer to the following section for details.
IE 5.10.1 Overtravel Signals on page 5-28

/HOME (Origin Signal Input) Signal

Refer to the following section for details.
IZ 12.2.2 Parameter Settings on page 12-3

EXSTOP (External Stop Input) Signal

Refer to the following section for details.
¥ 6.13 External Stop Function on page 6-34

6.1.2

Output Signals

ALM (Servo Alarm) Signal

This signal is output when the SERVOPACK detects an error.

2
@ Configure an external circuit so that this alarm output turns OFF the main circuit power supply to
the SERVOPACK whenever an error occurs.

Important
Type Signal |Connector Pin No. Signal Status Meaning
ON (closed N | SERVOPACK stat
Output |ALM | ON1-3 and CN1-4 | on(closed) orma Saus
OFF (open) SERVOPACK alarm

€ Alarm Reset Methods

Refer to the following section for information on the alarm reset methods.
I3 14.2.3 Resetting Alarms on page 14-43

/WARN (Warning) Signal

Both alarms and warnings are generated by the SERVOPACK. Alarms indicate errors in the
SERVOPACK for which operation must be stopped immediately. Warnings indicate situations
that may results in alarms but for which stopping operation is not yet necessary.

Type Signal |Connector Pin No. Signal Status Meaning
CN1-23 and ON (closed) Warning
CN1-24 OFF (open) Normal status

Output | /WARN

Application Functions

6-3



6-4

6.1 1/0O Signal Descriptions

6.1.2 Output Signals

/BK (Brake) Signal

Refer to the following section for details.

I§ 5.11.2 /BK (Brake) Signal on page 5-31

/S-RDY (Servo Ready) Signal
The /S-RDY (Servo Ready) signal turns ON when the SERVOPACK is ready to accept the Servo

ON (Enable = 1) command.

The /S-RDY signal is turned ON under the following conditions.

« Main circuit power supply is ON.

» There is no hard wire base block state.

» There are no alarms.

 There is no forced stop state (FSTP).
- If a Servomotor without a polarity sensor is used, polarity detection has been completed.

Type Signal |Connector Pin No.

CN1-25 and

Output | /S-RDY CN1-26

Signal Status Meaning
ON (closed) Servo ON command can be accepted.
OFF (open) Servo ON command cannot be accepted.

Note: 1. Refer to the following section for information on the hard wire base block and the /S-RDY signal.
I 11.2.7 Servo Ready on page 11-7

2. Refer to the following section for information on polarity detection.
s 5.9 Polarity Detection on page 5-25



6.2 Operation for Momentary Power Interruptions

Operation for Momentary Power Interruptions

Even if the main power supply to the SERVOPACK is interrupted momentarily, power supply to
the motor (servo ON status) will be maintained for the time set in Pn509 (Momentary Power
Interruption Hold Time).

Momentary Power Interruption Hold Time
Pn509 Setting Range Setting Unit Default Setting When Enabled | Classification
20 to 50,000 1ms 20 Immediately Setup

If the momentary power interruption time is equal to or less than the setting of Pn509, power
supply to the motor will be continued. If it is longer than the setting, power supply to the motor
will be stopped. Power will be supplied to the motor again when the main circuit power supply
recovers.

Setting of Pn509 > Momentary power interruption time Setting of PN509 < Momentary power interruption time
Momentary power interruption Momentary power interruption
Main circuit Main circuit
power supply Momentgry power power supply Momentary power
| interruption < Pn509 interruption > Pn509
! |
. ! | | |
geﬁg‘g of | Setting of | bl
n5 R Pn509 e
1Pn509 | Pn509 |
! \ | | Power not
| 1 Power supply | Lyl lied
Motor power | < continued. Mot | Stppled
Power supplied. | / OLOr POWEr | power supplied.
status | | status pp |
T T Power shut OFF.
Momentary power interruption Momentary power interruption

1. If the momentary power interruption time exceeds the setting of Pn509, the Servo Ready
bit will change to 0 and the servo will be turned OFF.

2. If uninterruptible power supplies are used for the control power supply and main circuit
power supply, the SERVOPACK can withstand a power interruption that lasts longer than
50,000 ms.

3. The holding time of the SERVOPACK control power supply is approximately 100 ms. If
control operations become impossible during a momentary power interruption of the con-
trol power supply, the setting of Pn509 will be ignored and the same operation will be per-
formed as for when the power supply is turned OFF normally.

Information

If the load on the Servomotor is large and an A.410 alarm (Undervoltage) occurs, the setting of

“@ The holding time of the main circuit power supply depends on the output from the SERVOPACK.
Pn509 will be ignored.

Important

Application Functions
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6.3 SEMI F47 Function

SEMI F47 Function

The SEMI F47 function detects an A.971 warning (Undervoltage) and limits the output current if
the DC main circuit power supply voltage to the SERVOPACK drops to a specified value or
lower because the power was momentarily interrupted or the main circuit power supply voltage

was temporarily reduced.

This function complies with the SEMI F47 standards for semiconductor manufacturing equip-

ment.

You can combine this function with the momentary power interruption hold time (Pn509) to
allow the Servomotor to continue operating without stopping for an alarm or without recovery

work even if the power supply voltage drops.

Execution Sequence

This function can be executed either with the host controller or with the SERVOPACK. Use
Pn008 = n.O0OXO (Function Selection for Undervoltage) to specify whether the function is exe-
cuted by the host controller or by the SERVOPACK.

The default setting (Pn008 = n.OOO0MO) disables detection of an A.971 warning (Undervoltage).

Parameter Description When Enabled | Classification

n.O00Oo0d

(default set- | Do not detect undervoltage.

ting)

Pn008 n.0010 Detect undervoltage warning and limit torque After restart Setup
’ at host controller.

Detect undervoltage warning and limit torque

n.0020 with Pn424 and Pn425 (i.e., only in SERVO-
PACK).

€ Execution with the Host Controller (Pn008 = n.OO10)
The host controller limits the torque in response to an A.971 warning (Undervoltage).
The host controller removes the torque limit after the Undervoltage warning is cleared.

_ Main circuit input
power supply

Main circuit
bus voltage

SERVOPACK <

{

Main circuit power interruption time

280V

The output torque is limited to suppress
the drop in the main circuit bus voltage.

200V

The main circuit bus voltage increases when
the main circuit power supply recovers.

A.971 warning
(Undervoltage)

(" Undervoltage —_—]
warning status

Torque control
\ o B » w——
The torque is limited when the

Undervoltage warning is received.

Host controller Torque limit /

reference |

Torque limit ends.

~ 0%

€ Execution with the SERVOPACK (Pn008 = n.00O20)

The torque is limited in the SERVOPACK in response to an Undervoltage warning.
The SERVOPACK controls the torque limit for the set time after the Undervoltage warning is

cleared.




6.3 SEMI F47 Function

SERVOPACK<

(" Main circuit input
power supply

280V

Main circuit
bus voltage

A.971 warning
(Undervoltage)

Torque
~ control

Main circuit power interruption time

Torque limit starts.

The output torque is limited to suppress the
drop in the main circuit bus voltage.

The main circut bus voltage

increases when the main
circuit power supply recovers.

Setting of Pn425

Related Parameters

The following parameters are related to the SEMI F47 function.

Torque Limit at Main Circuit Voltage Drop
Pn424 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 100 1%* 50 Immediately Setup
Release Time for Torque Limit at Main Circuit Voltage Drop
Pn425 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1ms 100 Immediately Setup
Momentary Power Interruption Hold Time
Pn509 Setting Range Setting Unit Default Setting When Enabled | Classification
20 to 50,000 1ms 20 Immediately Setup

* Set a percentage of the motor rated torque.
Note: If you will use the SEMI F47 function, set the time to 1,000 ms.

@

Important

This function handles momentary power interruptions for the voltage and time ranges stipu-
lated in SEMI F47. An uninterruptible power supply (UPS) is required as a backup for momen-

tary power interruptions that exceed these voltage and time ranges.

restored.

while monitoring operation on the actual machine.

Set the host controller or SERVOPACK torque limit so that a torque reference that exceeds the
specified acceleration torque will not be output when the power supply for the main circuit is

For a vertical axis, do not limit the torque to a value that is lower than the holding torque.
This function limits torque within the range of the SERVOPACK’s capability for power interrup-
tions. It is not intended for use under all load and operating conditions. Set the parameters

You can set the momentary power interruption hold time to increase the amount of time from
when the power supply is turned OFF until power supply to the motor is stopped. To stop the
power supply to the motor immediately, execute the Servo OFF (Enable = 0) command.

Application Functions
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6.4 Setting the Motor Maximum Speed

Setting the Motor Maximum Speed

You can set the maximum speed of the Servomotor with the following parameter.
 Rotary Servomotors

Maximum Motor Speed
Setting Range
0 to 65,535

» Linear Servomotors

When Enabled
After restart

Setting Unit Classification

1 min"’

Default Setting
10,000

Pn316

Setup

Maximum Motor Speed
Setting Range
1t0 100

When Enabled
After restart

Classification
Setup

Pn385 Default Setting

50

Setting Unit
100 mm/s

You can achieve the following by lowering the maximum speed of the Servomotor.
« If the Servomotor speed exceeds the setting, an A.510 alarm (Overspeed) will occur.
« With a Linear Servomotor, you can increase the upper limit for the setting of Pn281 (Encoder

Output Resolution). Refer to the following section for details.
T 6.5 Encoder Divided Pulse Output on page 6-9

Changing the setting of the parameter is effective in the following cases.

« To protect the machine by stopping machine operation with an alarm when the set speed is
reached or exceeded

« To limit the speed so that the load is driven beyond the allowable moment of inertia
Refer to relevant manual from the following list for the relationship between the speed and the

allowable moment of inertia.
[J1 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(1] x-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)
(1] x-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

 To increase the encoder output resolution and increase the position resolution managed by
the host controller (for a Linear Servomotor)



6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

m Encoder Divided Pulse Output

The encoder divided pulse output is a signal that is output from the encoder and processed
inside the SERVOPACK. It is then output externally in the form of two phase pulse signals
(phases A and B) with a 90° phase differential. At the host controller, it can be used as the posi-
tion feedback.

The following table describes the signals and output phase forms.

6.5.1

Encoder Divided Pulse Output Signals

Type | Signal | Connector Pin No. Name Remarks
« Rotary Servomotors
PAO CN1-17 These encoder divided pulse
Encoder Divided Pulse Output, output pins output the number
Phase A of pulses per Servomotor reso-
/PAO | CN1-18 lution that is set in Pn212

(Number of Encoder Output
Pulses). The phase difference
PBO CN1-19 between phase A and phase B
is an electric angle of 90°.
Linear Servomotors

L These encoder divided pulse
Encoder Divided Pulse Output, output pins output pulses at the
Phase B resolution that is set in Pn281
/PBO | CN1-20 (Encoder Output Resolution).
The phase difference between
phase A and phase B is an
electric angle of 90°.

.

Output

PCO CN1-21
Encoder Divided Pulse Output, These pins output one pulse
Phase C* every Servomotor rotation.

/PCO | CN1-22

* Refer to the following section for information on the origin within one encoder rotation.
5 ¢ Relation between Renishaw PLC Incremental Linear Encoders and Encoder Output Pulse Signal from the SER-
VOPACK When Using a RGS20 Scale and RGH22B Sensor Head on page 6-10

» Rotary Servomotor

SERVOPACK Host controller
CN1
PAO
Conversion of Dividing
serial data to circuit PBO
pulses (Pn212)

L
O
Q
O

» Linear Servomotors

SERVOPACK Host controller
CN2 CN1
Linear
encoder Serial data PAO
Serl rarcatatg | | Dhviding | eso
Converter Unit pulses — Pnos1) ] PB
L 1 PCO

Application Functions
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6.5 Encoder Divided Pulse Output
6.5.1 Encoder Divided Pulse Output Signals

Output Phase Forms

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)

SR -
Phase A jjj Phase A jﬂj
Phase B Phase B

Phase C i Phase C ]

t t

Note: The pulse width of the origin within one encoder rotation depends on the setting of number of encoder output
pulses (Pn212) or the encoder output resolution (Pn281). It is the same as the width of phase A.
Even for reverse operation (Pn000 = n.0OOO1), the output phase form is the same as shown above.

two or more rotations before you start an origin return. If the Servomotor cannot be rotated two
or more times, perform an origin return operation at a motor speed of 600 min™' or lower. If the
Important - motor speed is higher than 600 min™', the phase-C pulse may not be output correctly.

e@ If you use the SERVOPACK’s phase-C pulse output for an origin return, rotate the Servomotor

Linear Encoder Application Precautions

The following precautions apply to the encoder output pulses when an external linear encoder
is used.

@ Relation between Renishaw PLC Incremental Linear Encoders and
Encoder Output Pulse Signal from the SERVOPACK When Using a
RGS20 Scale and RGH22B Sensor Head

The output position of the origin signal (Ref) will depend on the direction of movement for some
models of incremental linear encoders from Renishaw PLC.

In that case, the phase-C pulse of the SERVOPACK is output at two positions.

For detailed specifications on the origin signal, refer to the manual for the Renishaw PLC incre-
mental linear encoder.

B When Passing the First Origin Signal (Ref) in the Forward Direction and Returning
after Turning ON the Power Supply

Machine position (forward)

No origin signal (Ref) is output by the incremental linear
encoder. However, a phase-C pulse will be output from the
SERVOPACK when the motor moves in the reverse
direction, because this is the same position from which a

Origin detection
position

Origin detection| ——-72F-------—- ! A phase-C pulse was output when the motor moved in the
position i i ! ! i i ! forward direction.
: L L L Time
Power ON ! | ! 2 | ! ‘
| | I
N [l il U] ' [1 | Thesecond pulse is half as
Origin signal (e | i/ N i ™) wide as the phase-A pulse.
| | L
Phase C ﬂ ﬁﬂ HH HH




6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

B When Passing the First Origin Signal (Ref) in the Reverse Direction and Returning
after Turning ON the Power Supply

Machine position (forward)

No origin signal (Ref) is output by the incremental linear
encoder. However, a phase-C pulse will be output from

Origin detection the SERVOPACK when the motor moves in the forward

position direction, because this is the same position from which a
Origin detection phase-C pulsg was output when the motor moved in the
position | o D . reverse direction.
| b ! Time
Power ON i i i / i i
] |
. I I ‘ The second pulse is half as
Origin signal (Ref) }ﬂ i }ﬂ i }ﬂ i .D } wide as the phase-A pulse.
| L [ [
Phase L] il il il

€ Precautions When Using a Linear Incremental Encoder from Magnes-
cale Co., Ltd.

B Encoder Divided Phase-C Pulse Output Selection

You can also output the encoder’s phase-C pulse for reverse movement. To do so, set Pn081
to n.O0O0O1.

Parameter Meaning When Enabled | Classification

n.O00OO0 Output phase-C pulses only in the forward
(default setting) | direction.

Output phase-C pulses in both the forward
and reverse directions.

Pn081 After restart Setup

n.O0O0O1

2 Precautions on Setting the Phase-C Pulse Output Selection (Pn081 = n.O0O0OX)
@ « If you set Pn081 to n.OOOO1 (Output phase-C pulses in both the forward and reverse direc-
tions), the width of the phase-C pulse output may be narrower than the width of the phase-A
Important pulse.

» There is a difference of 1/8th of the scale pitch in the phase-C detection position for the
encoder’s phase-C pulse output position or origin return command between when Pn081 =
n.O0O0X is set to 0 (Output phase-C pulses only in the forward direction) and when it is set to
1 (Output phase-C pulses in both the forward and reverse directions).

>

Movement in the forward direction

Application Functions

One linear encoder pitch

r; Origin

Pn081 = n.000O0O0

1/8 linear encoder pitch

Pn081 = n.O0O0O1

Origin

Observe the following precaution if you set Pn081 to n.OOOO0 (Output phase-C pulses only in
the forward direction).

When a linear incremental encoder from Magnescale Co., Ltd. is used, the count direction of
the encoder determines how the phase-C pulse (CN1-21 and CN1-22) is output.

Note: The count direction (up or down) of the linear encoder determines whether a phase-C pulse is output. The
output of the pulse does not depend on the setting of the movement direction (Pn000 = n.OOO1).

Encoder Model Interpolator Linear Encoder Pitch [um]
SL710 800
SL720 AT 800
SL730 800
SR75 80
SR85 80




6.5 Encoder Divided Pulse Output
6.5.1 Encoder Divided Pulse Output Signals

Encoder Model Interpolator Linear Encoder Pitch [um]
MQ10-FLA
SQ10 400
Q MQ10-GLA

B When First Passing the Origin Signal in the Forward Direction and Returning after
Turning ON the Power Supply

The encoder’s phase-C pulse (CN1-21 and CN1-22) is output when the origin detection posi-

tion is passed for the first time in the forward direction after the power supply is turned ON.

After that, the phase-C pulse is output whenever the origin detection position is passed in the

forward or reverse direction.

Encoder count-up
direction

The SERVOPACK records the position where
the phase-C pulse was output for movement

Origin detection|  ---g==-=--=-=-f-----------— in the forward direction, and the phase-C

i+ | |
position i i pulse is also output for reverse movement.
| | |
i i /V Time
i | | |
Power ON | i i | %
position ‘H ‘H ‘H ﬁ
Phase-C pulse
output

B When First Passing the Origin Signal in the Reverse Direction and Returning after
Turning ON the Power Supply

The encoder's phase-C pulse (CN1-19 and CN1-20) is not output when the origin detection

position is passed for the first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the encoder’s

phase-C pulse is output, it will then also be output when the origin detection point is passed in

the reverse direction.

Encoder count-up

direction
/
o ) The phase-C pulse is not
Orlglrj detection | —--f---------frmmmmm e output when the detection
position i position is passed in the

‘ reverse direction.
Time

|

|

|

|

| T

| | |

| ) i i The SERVOPACK records the position where
Power ON | i i | the phase-C pulse was output for movement
position i’ E : ‘ ! in the forward direction, and the phase-C

‘ 1

|

| ﬂ ﬂ pulse is then output for reverse movement.
Phase-C pulse !

output

B When Using a Linear Encoder with Multiple Origins and First Passing the Origin Posi-
tion in the Forward Direction and Returning after Turning ON the Power Supply

The encoder’s phase-C pulse is output when the origin detection position is passed for the first

time in the forward direction after the power supply is turned ON. After that, the phase-C pulse

is output whenever the origin detection position is passed in the forward or reverse direction.

Encoder count-up

S The SERVOPACK records the position where
direction

the phase-C pulse was output for movement
in the forward direction, and the phase-C
pulse is also output for reverse movement.

Origin 1 detection
position

Origin 2 detection
position

77777 Time

|
} Even after origin 1 has been passed in
| the forward direction, the phase-C pulse
[ is not output here because origin 2 is
P passed in the reverse direction.

|
Phase-C pulse ﬂ D

output Origin 1 Origin 1 Origin 2 Origin 2

6-12



6.5 Encoder Divided Pulse Output

6.5.1 Encoder Divided Pulse Output Signals

B When Using a Linear Encoder with Multiple Origins and First Passing the Origin Posi-
tion in the Reverse Direction after Turning ON the Power Supply

The encoder’s phase-C pulse is not output when the origin detection position is passed for the

first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the encoder’s

phase-C pulse it output, it will then also be output when the origin detection point is passed in
the reverse direction.

Encoder count-up
direction

Origin 1 detection
position

Origin 2 detection
position

Origin 3 detection

The phase-C pulse is not
output.

position

Power ON

Phase-C pulse
output

Origin 1

Origin 2 Origin 3 Origin 3

Application Functions
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6.5 Encoder Divided Pulse Output

6.5.2 Setting for the Encoder Divided Pulse Output

6.5.2

Setting for the Encoder Divided Pulse Output

This section describes the setting for the encoder divided pulse output for a Rotary Servomotor
or Linear Servomotor.

Encoder Divided Pulse Output When Using a Rotary
Servomotor
If you will use a Rotary Servomotor, set the number of encoder output pulses (Pn212).

Number of Encoder Output Pulses

Pn212 Setting Range Setting Unit Default Setting When Enabled | Classification

16to 1,073,741,824 1 P/Rev 2,048 After restart Setup

The number of pulses from the encoder per rotation are processed inside the SERVOPACK,
divided by the setting of Pn212, and then output.

Set the number of encoder divided output pulses according to the system specifications of the
machine or host controller.

The setting of the number of encoder output pulses is limited by the resolution of the encoder.

: Encoder Resolution Upper Limit of Servo-
Setting of the Number . - - -
Setting 20 bits 22 bits 24 bits motor Speed for Set
of Encoder Output
Increment | (1,048,576 (4,194,304 | (16,777,216 Number of Encoder
Pulses [P/Rev] o
pulses) pulses) pulses) Output Pulses [min™']
16 to 16,384 1 @) @) O 6,000
16,386 to 32,768 2 @) @) (@) 3,000
32,772 to 65,536 4 O O @] 1,500
65,544 to 131,072 8 O O O 750
131,088 to 262,144 16 O @) O 375
262,176 to 524,288 32 - @) (@) 187
524,352 to 1,048,576 64 - O O 93
1,048,704 to 2,097,152 128 - - O* 46
2,097,408 to 4,194,304 256 - - O* 23

* Available only for incremental encoder

Note: 1. The setting range of the number of encoder output pulses (Pn212) depends on the resolution of the Servo-
motor encoder. An A.041 alarm (Encoder Output Pulse Setting Error) will occur if the above setting condi-
tions are not met.

Correct setting example: Pn212 can be set to 25,000 [P/Rev].
Incorrect setting example: Pn212 cannot be set to 25,001 (P/Rev) because the setting increment in the
above table is not used.

2. The upper limit of the pulse frequency is approximately 1.6 Mpps. The Servomotor speed will be limited if
the setting of the number of encoder output pulses is too high.
An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the upper limit of the motor speed is
exceeded.

Output example: An output example is given below for the PAO (Encoder Pulse Output Phase
A) signal and the PBO (Encoder Pulse Output Phase B) signal when Pn212 is set to 16 (16
pulses output per revolution).

Setting: 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

mosga—) ) L LT LT LU

JuUury e e e e e
|

PBO signal

‘ 1 revolution



6.5 Encoder Divided Pulse Output

6.5.2 Setting for the Encoder Divided Pulse Output

Encoder Divided Pulse Output When Using a Linear
Servomotor
If you will use a Linear Servomotor, set the encoder output resolution (Pn281).

Encoder Output Resolution
Pn281 Setting Range Setting Unit Default Setting When Enabled | Classification
1 to 4,096 1 edge/pitch 20 After restart Setup

Note: 1. The maximum setting for the encoder output resolution is 4,096.
If the resolution of the external encoder exceeds 4,096, pulse output will no longer be possible at the reso-
lution given in & Feedback Resolution of Linear Encoder on page 5-43.

2. If the setting of Pn281 exceeds the resolution of the external encoder, the A.041 alarm (Encoder Output
Pulse Setting Error) will be output.
Set the encoder output resolution for the encoder pulse output signals (PAO, /PAO, PBO, and
/PBO) from the SERVOPACK to the host controller.

The number of feedback pulses per linear encoder pitch is divided by the setting of Pn281
(after multiplication by 4) inside the SERVOPACK and then the resulting number of pulses is
output. Set the parameter according to the system specifications of the machine or host con-
troller.

The setting range depends on the Servomotor’s maximum speed (Pn385) and the linear scale
pitch (Pn282)." You can calculate the upper limit of the setting of Pn281 with the following for-
mula.

Linear Encoder Pitch*/100
Pn385

Upper limit of Pn281 = x 72

* The value depends on whether a Serial Converter Unit is used.

Using a Serial Converter Unit Setting of Pn282

Not Using a Serial Converter Unit (when the lin-
ear encoder and SERVOPACK are connected | The linear encoder pitch is automatically detected by the SERVO-
directly or when a linear encoder that does not | PACK, so the setting of Pn282 is disabled.

require a Serial Converter Unit is used)

When the linear encoder pitch is 4 um, the maximum motor speed is limited to 1 m/s

Information because of the maximum response frequency of the Serial Converter Unit.
If the setting is out of range or does not satisfy the setting conditions, an A.041 alarm
(Encoder Output Pulse Setting Error) will be output. If the motor speed exceeds the upper
limit for the set encoder output resolution, an A.511 alarm (Encoder Output Pulse Overspeed)
will be output.
The upper limit of the encoder output resolution is restricted by the dividing specifications of
the Serial Converter Unit.

Example Setting Example
Correct setting for a linear encoder pitch of 20 um and a maximum motor speed of 5 m/s
(Pn385 = 50): Pn281 = 28 (edges/pitch)
Incorrect setting: Pn281 = 29 (edges/pitch) (An A.041 alarm would be output.)

Example Pulse Output Example

When Pn281 = 20 (20-edge output (5-pulse output) per linear encoder pitch)

|

T
I I
PhaseBJ iH H H H Hi

Linear encoder pitch

Application Functions
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6.6 Software Limits

6.6.1 Setting to Enable/Disable Software Limits

m Software Limits

You can set limits in the software for machine movement that do not use the overtravel signals
(CCW-OT and CW-QOT). If a software limit is exceeded, an emergency stop will be executed in
the same way as it is for overtravel.

You must make the following settings to use the software limits.

* You must enable the software limit function.

* You must set the software limits.

6.6.1

Setting to Enable/Disable Software Limits

You can use PnB18 (Software Limit Action Selection) to enable and disable the software limit
function.
The software limits are enabled at the following times:

* When an absolute encoder is used
+ After completing an origin return when an incremental encoder is used

In all other cases, the software limit function will not operate even if a software limit is
exceeded.

Parameter Meaning
b.O0000 OO00O0 0000 0000 | The software limits are disabled. (Default setting)
b.O000O0 OO0OO 0000 0001 | The software limits are enabled.

PnB18

6.6.2

Setting the Software Limit Action

You can use PnB18 (Software Limit Action Selection) to set the stopping method when a soft-
ware limit is exceeded.

When a software limit is reached, the target position is automatically replaced with the current
position.

Parameter Meaning
b.0000 0000 0000 OoOOd | Smooth stop (default setting)
b.0000 OO0OO0 0000 0100 | Hard stop

PnB18

6.6.3

Setting the Software Limits

Software limits are set in both the forward and reverse directions.

The reverse software limit must be less than the forward software limit to set a limit in each
direction.

Forward Software Limit

PhB16 Setting Range Setting Unit Default Setting When Enabled
-2,147,483,647 to , .
2.147,483.647 1 reference unit 2,147,483,647 Immediately
Reverse Software Limit
PhB17 Setting Range Setting Unit Default Setting When Enabled
-2,147,483,647 to . .
2.147,483.647 1 reference unit -2,147,483,647 Immediately




6.7 Internal Torque Limits

Internal Torque Limits

You can limit the torque that is output by the Servomotor.

If you use internal torque limits, the maximum output torque will always be limited to the speci-
fied forward torque limit (Pn402) and reverse torque limit (Pn403).

Note: If you set a value that exceeds the maximum torque of the Servomotor, the torque will be limited to the maxi-

mum torque of the Servomotor.

» Rotary Servomotors

Forward Torque Limit
Pn402 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 800 Immediately Setup
Reverse Torque Limit
Pn403 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 800 Immediately Setup

* Set a percentage of the rated motor torque.

Note: If the setting of Pn402 or Pn403 is too low, the torque may be insufficient for acceleration or deceleration of
the Servomotor.

Without Internal Torque Limits
(Output to the maximum torque is possible.)

With Internal Torque Limits

— Maximum torque

Speed

] —

U t

Pn402

Torque limit
r Speed

Pn403 -t

J t

» Linear Servomotors

Forward Force Limit
Pn483 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 30 Immediately Setup
Reverse Force Limit
Pn484 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 30 Immediately Setup

* Set a percentage of the rated motor force.

Note: If the setting of Pn483 or Pn484 is too low, the force may be insufficient for acceleration or deceleration of the
Servomotor.

Without Internal Torque Limits
(Output to the maximum force is possible.)

With Internal Force Limits

¥ Maximum force
S Speed

] —

U t

Pn483 ~

Force limit
r Speed

Pn4g4 |-

J t
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6.8 Absolute Encoders

m Absolute Encoders

The absolute encoder records the current position of the stop position even when the power supply is

6-18

OFF.

With a system that uses an absolute encoder, the host controller can monitor the current position.
Therefore, it is not necessary to perform an origin return operation when the power supply to the sys-
tem is turned ON.

There are four types of encoders for Rotary Servomotors. The usage of the encoder is specified in

Pn002

= 0OXOono.

SERVOPACKS with software version 0023 or higher support batteryless absolute encoders.

Refer to the following section for encoder models.
I ® Encoder Resolution on page 5-42

» Parameter Settings When Using an Incremental Encoder

Parameter Meaning When Enabled | Classification
n.0Oooad Use the encoder as an incremental encoder.
(default setting) | A battery is not required.
PRO02 | n.0100 Use the erlcoder as gn incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the erlooder asa single-turn absolute encoder.
A battery is not required.

» Parameter Settings When Using a Single-Turn Absolute Encoder

Parameter Meaning When Enabled | Classification
n.0OoO0O Use the encoder as a single-turn absolute encoder.
(default setting) | A battery is not required.
PRO02 | n.0100 Use the ehcoder as gn incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the ehcoder asa single-turn absolute encoder.
A battery is not required.

« Parameter Settings When Using a Multiturn Absolute Encoder

Parameter Meaning When Enabled | Classification
n.0oog Use the encoder as a multiturn absolute encoder.
(default setting) | A battery is required.
P02 |n.O100 Use the epcoder asan incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the ehcoder as g single-turn absolute encoder.
A battery is not required.

- Parameter Settings When Using a Batteryless Multiturn Absolute Encoder

Parameter Meaning When Enabled | Classification
0000 ;J:s otg:rencoder as a batteryless multiturn absolute
(default setting) L .
A battery is not required.
Pn002 nO400 Use the encoder as an incremental encoder. After restart Setup
’ A battery is not required.
n.O200 Use the encoder as a single-turn absolute encoder.
) A battery is not required.

® |nstall a battery at either the host controller or on the Encoder Cable.
If you install batteries both at the host controller and on the Encoder Cable at the same time, you
will create a loop circuit between the batteries, resulting in a risk of damage or burning.




6.8 Absolute Encoders

6.8.1 Connecting an Absolute Encoder

6.8.1

Connecting an Absolute Encoder

If you use an absolute encoder, the encoder divided pulse output signals (PAO, PBO, and PCO) are
output only once when the power supply turns ON. Normally, do not use these signals. Therefore, it is
not necessary to wire the PAO, PBO, and PCO (Encoder Divided Pulse Output) signals. If they need to
be wired, refer to the following section.

IS 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-27

5 4.5.3 1/0 Signal Wiring Examples on page 4-37

6.8.2

Multiturn Limit Setting

The multiturn limit is used in position control for a turntable or other rotating body.
For example, consider a machine that moves the turntable shown in the following diagram in
only one direction.

Turntable

n:m

Gear
%Servomotor

Because the turntable moves in only one direction, the upper limit to the number of rotations
that can be counted by an absolute encoder will eventually be exceeded.

The multiturn limit is used in cases like this to prevent fractions from being produced by the
integer ratio of the number of Servomotor rotations and the number of turntable rotations.

For a machine with a ratio of n:m between the number of Servomotor rotations and the number

of turntable rotations, as shown above, the value of m minus 1 will be the setting for the multi-
turn limit setting (Pn205).

Multiturn limit (Pn205) = m — 1

If m =100 and n = 3 (i.e., the turntable rotates three times for each 100 Servomotor rotations),
the relationship between the number of Servomotor rotations and the number of turntable rota-
tions would be as shown below.

Set Pn205 to 99.
Pn205=100-1 =99

2]
_5 9 _— 100
T 8r B—
o L Number of table rotations ©
o &
8 of } E
s 5 Setti f Pn205 = 99 =
5 L etting of Pn = =
& 41 Multitun data / §
IS 3 _
> - - -
=Sl - - -

P Lo s P 50

1 - P e e )
0 ((
100 200 300 0
Number of Servomotor rotations

Multiturn Limit

Pn205 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 65,535 1 Rev 65,535 After restart Setup

Note: This parameter is enabled when you use an absolute encoder.

Application Functions
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6.8 Absolute Encoders

6.8.3 Multiturn Limit Disagreement Alarm (A.CCO0)

The data will change as shown below when this parameter is set to anything other than the
default setting.

« If the Servomotor operates in the reverse direction when the multiturn data is 0, the multiturn
data will change to the value set in Pn205.

« If the motor operates in the forward direction when the multiturn data is at the value set in
Pn205, the multiturn data will change to O.

Set Pn205 to one less than the desired multiturn data.

If you change the multiturn limit in Pn205, an A.CCO alarm (Multiturn Limit Disagreement) will be
displayed because the setting disagrees with the value in the encoder. Refer to the following
section for the procedure to change the multiturn limit settings in the encoder.

I 6.8.3 Multiturn Limit Disagreement Alarm (A.CCO0) on page 6-20

Default Setting Not Default Setting
+32,767

Reverse
A
V Multiturn data

0

Number of Numlber of
-32,768 rotations — rotations —

Setting of Pn205—>

!

Multiturn data
0

The multiturn data will always be 0 in the following cases. It is not necessary to reset the
absolute encoder in these cases.

» When you use a single-turn absolute encoder

» When the encoder is set to be used as a single-turn absolute encoder (Pn002 = n.0200)
Absolute encoder-related alarms (A.810 and A.820) will not occur.

Information

Multiturn Limit Disagreement Alarm (A.CCO0)

If you change the multiturn limit in Pn205 (Multiturn Limit), an A.CCO alarm (Multiturn Limit Dis-
agreement) will be displayed because the setting disagrees with the value in the encoder.

Display Name Meaning

Different multiturn limits are set in the encoder and SERVO-
PACK.

A.CCO Multiturn Limit Disagreement

If this alarm is displayed, use the following procedure to change the multiturn limit in the
encoder to the same value as the setting of Pn205.

Applicable Tools

The following table lists the tools that you can use to set the multiturn limit.

Tool Fn No./Function Name Operating Procedure Reference

- [0 =-7-Series Digital Operator Operating Manual
Digital Operator | Fn013 (Manual No.: SIEP S800001 33)

Encoder Setting — Multi-turn Limit

SigmaWin+ Setup

I Operating Procedure on page 6-21




6.8 Absolute Encoders

6.8.3 Multiturn Limit Disagreement Alarm (A.CCO0)
Operating Procedure
Use the following procedure to adjust the multiturn limit setting.
1. Click the | Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Multi-turn Limit Setting in the Menu Dialog Box.
The Multiturn Limit Setting Dialog Box will be displayed.

3. Click the Continue Button.

@) Multiturn Limit Setting £2

A WARNING

The position data is cleared when this function is used.
Since the Multiturn (multiple rotations) limit is changed,
the position data of the machine system is changed and
it is very dangerous.

Do you want to continue the process?

Cancel |

Click the Cancel Button to cancel setting the multiturn limit.
The Main Window will return.

4. Change the setting.

) Multiturn Limit Setting AXIS#00 =

Muttiturn Limit Setting Change

Pn205:Muliturn Limit
55535 [Rev] [= 653 [Rev]
{0-55535 )

Writing into
the Servopack

Ei

5. Click the Writing into the Servopack Button.
6. Click the OK Button.

Multiturn Limit Setting

A

Muttiturn limit value was changed.
The following procedure is needed to operate with changing
the Multiturn limit.

1. Close this function program.

2. "A.CCO.Multiturn Limit Disagreement” is occurred
when the power of the Servopack (control) is cycled.

3. Select "Multiturn Limit Setting function” again.

4. Set the Multiturn limit setting value to the servomotor
according to the instruction of the screen.

5. Cycle power again Multiturn limit change is completed,
through these procedures.

Application Functions
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6.8 Absolute Encoders

6.8.3 Multiturn Limit Disagreement Alarm (A.CCO0)

7. Turn the power supply to the SERVOPACK OFF and ON again.
An A.CCO alarm (Multiturn Limit Disagreement) will occur because setting the multiturn limit in the
Servomotor is not yet completed even though the setting has been changed in the SERVOPACK.

8. Display the Multiturn Limit Setting in the Menu Dialog Box.
9. Click the Continue Button.

@) Multiturn Limit Setting £2

A WARNING

The position data is cleared when this function is used.
Since the Multiturn (multiple rotations) limit is changed,
the position data of the machine system is changed and
it is very dangerous.

Do you want to continue the process?

Cancel |

10. Click the Writing into the servomotor Button.

) Multiturn Limit Setting =

Set the multiturn limit value to the servomotor.

Pn205:Multiturn Limit

1555 [Rev] Re-Change

Writing into
the servomotor

Click the Re-change Button to change the setting.
11. Click the OK Button.

Multiturn Limit Setting

A WARNING

Muttiturn Limit Setting has been completed. Cycle (control) power.
The operation can be done with the set multiturn limit from the next
time when the power is turned on.

It is very dangerous to operate the machine in this state. Be sure to
perform the original peint re-setup of a machine system after
power is turned on again.

This concludes the procedure to set the multiturn limit.



6.9 Absolute Linear Encoders

6.9.1 Connecting an Absolute Linear Encoder

m Absolute Linear Encoders

The absolute linear encoder records the current position of the stop position even when the power
supply is OFF.

With a system that uses an absolute linear encoder, the host controller can monitor the current
position. Therefore, it is not necessary to perform an origin return operation when the power supply to
the system is turned ON.

There are three types of linear encoders for Linear Servomotors. The usage of the linear encoder is
specified in Pn002 = n.OXOO.

Refer to the following section for linear encoder models.
I ® Feedback Resolution of Linear Encoder on page 5-43

- Parameter Settings When Using an Incremental Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o00O0O ) .
. Use the encoder as an incremental linear encoder.
Pn002 |(default setting) After restart Setup
n.O0100 Use the encoder as an incremental linear encoder.

- Parameter Settings When Using an Absolute Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o00 . Use the encoder as an absolute linear encoder.
Pn002 |(default setting) After restart Setup
n.O0100 Use the encoder as an incremental linear encoder.

6.9.1

Connecting an Absolute Linear Encoder

If you use an absolute linear encoder, the encoder divided pulse output signals (PAO, PBO, and PCO)
are output only once when the power supply turns ON. Normally, do not use these signals. Therefore,
it is not necessary to wire the PAO, PBO, and PCO (Encoder Divided Pulse Output) signals. If they
need to be wired, refer to the following section.

I5 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-27

I5 4.5.31/0 Signal Wiring Examples on page 4-37

Application Functions
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6.10 Software Reset

6.10.1 Preparations

Software Reset

You can reset the SERVOPACK internally with the software. A software reset is used when
resetting alarms and changing the settings of parameters that normally require turning the
power supply to the SERVOPACK OFF and ON again. This can be used to change those
parameters without turning the power supply to the SERVOPACK OFF and ON again.

1. Always confirm that the servo is OFF and that the Servomotor is stopped before you start
a software reset.

2. This function resets the SERVOPACK independently of the host controller. The SERVO-
PACK carries out the same processing as when the power supply is turned ON and out-
puts the ALM (Servo Alarm) signal. The status of other output signals may be forcibly
changed.

3. When you execute a software reset, the SERVOPACK will not respond for approximately
five seconds.

Before you execute a software reset, check the status of the SERVOPACK and Servomo-
tor and make sure that no problems will occur.

Information

6.101 Preparations

Always check the following before you perform a software reset.
» The servo must be OFF.
» The motor must be stopped.

6.102 Applicable Tools

The following table lists the tools that you can use to perform a software reset.

Tool Fn No./Function Name Operating Procedure Reference
L (110 =-7-Series Digital Operator Operating Manual
Digital Operator Fn030 (Manual No.: SIEP S800001 33)
SigmaWin+ Basic Functions —Software Reset | I3 6.10.3 Operating Procedure on page 6-24

6.103 Operating Procedure

Use the following procedure to perform a software reset.
1. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Software Reset in the Menu Dialog Box.
The Software Reset Dialog Box will be displayed.

3. Click the Execute Button.
Software Reset [iE-J

A CAUTION

The software reset function resets the Servopack by using software
and re-calculates all settings including parameters.

Be sure to carefully read the SigmaWin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Cancel

Click the Cancel Button to cancel the software reset. The Main Window will return.

6-24



6.10 Software Reset

6.10.3 Operating Procedure

4. Click the Execute Button.

(D) Software Reset Common for the Unit =

The software reset function will be executed.
The Servopack will stop responding for approximatety 5
seconds after the fuction begins.

Execute

®©

0%

5. Click the OK Button to end the software reset operation.
All settings including parameters will have been re-calculated. When you finish this operation, discon-
nect the SigmaWin+ from the SERVOPACK, and then connect it again.

Software Reset =

A CAUTION

The software reset function has been completed.

All settings including parameters were re-calculated. Always
reconnect the SigmaWin+ to the Servopack after execution of this
function.

This concludes the procedure to reset the software.

Application Functions
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6.11 Initializing the Vibration Detection Level

6.11.1 Preparations

Initializing the Vibration Detection Level

You can detect machine vibration during operation to automatically adjust the settings of
Pn312 or Pn384 (Vibration Detection Level) to detect A.520 alarms (Vibration Alarm) and A.911
warnings (Vibration Warning) more precisely.

This function detects specific vibration components in the Servomotor speed.

When

Parameter Meaning Enabled Classification
n.O000O0 I
(default setting) Do not detect vibration. ' ]
AT n.0001 Output a warning (A.911) if vibration is detected. Immediately etup
n.0002 Output an alarm (A.520) if vibration is detected.

If the vibration exceeds the detection level calculated with the following formula, an alarm or
warning occurs according to Pn310 (Vibration Detection Selection).

« Rotary Servomotors

Vibration detection level (Pn312 [min-1]) x Vibration detection sensitivity (Pn311 [%])

Detection level =
100

» Linear Servomotors

Vibration detection level (Pn384 [mm/s]) x Vibration detection sensitivity (Pn311 [%)])

Detection level =
100

Use this function only if A.520 or A.911 alarms are not output at the correct times when vibra-
tion is detected with the default vibration detection level (Pn312 or Pn384).

There will be discrepancies in the detection sensitivity for vibration alarms and warnings
depending on the condition of your machine. If there is a discrepancy, use the above formula to
adjust Pn311 (Vibration Detection Sensitivity).

Vibration Detection Sensitivity

Pn311 Setting Range Setting Unit Default Setting When Enabled | Classification

50 to 500 1% 100 Immediately Tuning

1. Vibration may not be detected because of unsuitable servo gains. Also, not all kinds of
vibrations can be detected.

2. Set a suitable moment of inertia ratio (Pn103). An unsuitable setting may result in falsely
detecting or not detecting vibration alarms or vibration warnings.

3. To use this function, you must input the actual references that will be used to operate your
system.

4. Execute this function under the operating conditions for which you want to set the vibra-
tion detection level.

5. Execute this function while the Servomotor is operating at 10% of its maximum speed or
faster.

Information

6.11.1

Preparations

Always check the following before you initialize the vibration detection level.
» The parameters must not be write prohibited.
» The test without a motor function must be disabled (PnO0OC = n.OOOO0).



6.11 Initializing the Vibration Detection Level

6.11.2 Applicable Tools

6.11.2

Applicable Tools

The following table lists the tools that you can use to initialize the vibration detection level.

Tool Fn No./Function Name Operating Procedure Reference
o [J1 =-7-Series Digital Operator Operating Manual
Digital Operator FnO1B (Manual No.: SIEP S800001 33)

Others - Initialize Vibration
Detection Level

SigmaWin+

I 6.11.3 Operating Procedure on page 6-27

6.11.3

Operating Procedure

Use the following procedure to initialize the vibration detection level.

1. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Initialize Vibration Detection Level in the Menu Dialog Box.
The Initialize Vibration Detection Level Dialog Box will be displayed.

3. Select Pn311: Vibration Detection Sensitivity and Pn310: Vibration Detection Selec-
tions and then click the Detection Start Button.

A setting execution standby mode will be entered.

94 Initialize Vibration Detection Level AXIS#00  [x23a]
Setting Condition

Pn311 : Vibration Detection Sensitivity (50 - 500 )
=l
100 =l

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (4.520) if vibration is detected. j

Setting Result

Pn312 : Vibration Detection Level

50 [min-1] b [min-1]

Application Functions
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6.11 Initializing the Vibration Detection Level

6.11.3 Operating Procedure

4. Click the Execute Button.

94 Initialize Vibration Detection Level AXIS#00  [x23a]
Setting Condition

Pn311 : Vibration Detection Sensitivity (50 - 500 )
o0 =
100 =

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (4.520) if vibration is detected. J

Setting Result

Pn312 : Vibration Detection Level

50 [min-1] b [min-1]

The newly set vibration detection level will be displayed and the value will be saved in the SERVO-
PACK.

9y Initialize Vibration Detection Level AXIS#00  [x23]
Setting Condition
Pn311 : Vibration Detection Sensitivity (50 - 500 )

100 j o

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (4.520) if vibration is detected. j

Detection Start

a o}

Setting Result
Pn312 : Vibration Detection Level
50 min-1] e S0 [min-1]

When vibration exceeds a detection level 50 [min-1],
Alarm(A.520) is detected.

This concludes the procedure to initialize the vibration detection level.
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6.11 Initializing the Vibration Detection Level

6.11.4 Related Parameters

6.11.4

Related Parameters

The following three items are given in the following table.
» Parameters Related to this Function
These are the parameters that are used or referenced when this function is executed.
« Changes during Function Execution
Not allowed: The parameter cannot be changed using the SigmaWin+ or other tool while this
function is being executed.
Allowed: The parameter can be changed using the SigmaWin+ or other tool while this func-
tion is being executed.
« Automatic Changes after Function Execution
Yes: The parameter is automatically set or adjusted after execution of this function.
No: The parameter is not automatically set or adjusted after execution of this function.

Parameter Name Setting Changes ACur'::rr:lga:Sc
Pn311 Vibration Detection Sensitivity Allowed No
Pn312 Vibration Detection Level Not allowed Yes
Pn384 Vibration Detection Level Not allowed Yes

Application Functions
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6.12 Adjusting the Motor Current Detection Signal Offset

6.12.1 Automatic Adjustment

Adjusting the Motor Current Detection Signal Offset

The motor current detection signal offset is used to reduce ripple in the torque. You can adjust
the motor current detection signal offset either automatically or manually.

6.12.1

Automatic Adjustment

Perform this adjustment only if highly accurate adjustment is required to reduce torque ripple.
It is normally not necessary to adjust this offset.

@ Execute the automatic offset adjustment if the torque ripple is too large when compared with
other SERVOPACKS.

Important

The offset does not use a parameter, so it will not change even if the parameter settings are

Information’ .+ 1izeq.

Preparations

Always check the following before you automatically adjust the motor current detection signal
offset.

» The parameters must not be write prohibited.

» The servo must be in ready status.

» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to automatically adjust the offset.
Tool Fn No./Function Name Operating Procedure Reference

Digital Operator FnOOE [T =-7-Series Digital Operator Operating Manual

(Manual No.: SIEP S800001 33)

Others — Adjust the Motor

SigmaWin+ Current Detection Offset

I Operating Procedure on page 6-30

Operating Procedure
Use the following procedure to automatically adjust the motor current detection signal offset.

1. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Adjust the Motor Current Detection Offset in the Menu Dialog Box.
The Adjust the Motor Current Detection Signal Offsets Dialog Box will be displayed.

3. Click the Continue Button.

Adjust the Motor Current Detection Signal Offsets @

& CAUTION

Normally, it is not necessary to adjust the motor current detection signal
offzets as the Servopack has already been adjusted by our company.
Careless use of this function may degrade Servepack performance.

Clicking the Continue button will start this operation.

i Continue Cancel




6.12 Adjusting the Motor Current Detection Signal Offset

6.12.1 Automatic Adjustment

4. Click the Automatic Adjustment Tab in the Adjust the Motor Current Detection Signal

Offsets Dialog Box.

| Manual Adj ‘

New
U-phase Offset |:73 >
\Lphase Offset |;3 >

Adjust

€, Adjust the Motor Current Detection Signal O... [z

5. Click the Adjust Button.

The values that result from automatic adjustment will be displayed in the New Boxes.

| Manual ‘

New

U-phase Offset |:73 | &2
\-phase Offset |;3 > Fa

Adjust

Q Adjust the Motor Current Detection Signal O... @

This concludes the procedure to automatically adjust the motor current detection signal offset.

Application Functions
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6.12 Adjusting the Motor Current Detection Signal Offset

6.12.2 Manual Adjustment

6122 Manual Adjustment

You can use this function if you automatically adjust the motor current detection signal offset
and the torque ripple is still too large.

< If the offset is incorrectly adjusted with this function, the Servomotor characteristics may be
@ adversely affected.
Observe the following precautions when you manually adjust the offset.
Important « Operate the Servomotor at a speed of approximately 100 min™.
» Adjust the offset while monitoring the torque reference with the analog monitor until the ripple is
minimized.
» Adjust the offsets for the phase-U current and phase-V current of the Servomotor so that they
are balanced. Alternately adjust both offsets several times.

The offset does not use a parameter, so it will not change even if the parameter settings are

Information’ ;.2 1ized.

Preparations

Always check the following before you manually adjust the motor current detection signal off-
set.

» The parameters must not be write prohibited.

Applicable Tools

The following table lists the tools that you can use to manually adjust the offset.

Tool Fn No./Function Name Operating Procedure Reference
L (10 =-7-Series Digital Operator Operating Manual
Digital Operator FnOOF (Manual No.: SIEP S800001 33)
. . Others —Adjust the Motor Current .
SigmaWin+ Detection Offset Iz Operating Procedure on page 6-32

Operating Procedure
Use the following procedure to manually adjust the motor current detection signal offset.

1. Operate the Servomotor at approximately 100 min".

2. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

3. Select Adjust the Motor Current Detection Offset in the Menu Dialog Box.
The Adjust the Motor Current Detection Signal Offsets Dialog Box will be displayed.

4. Click the Continue Button.

Adjust the Motor Current Detection Signal Offsets ==

A CAUTION

Normally, it is not necessary to adjust the motor current detection signal
offsets as the Servopack has already been adjusted by our company.
Careless use of thiz function may degrade Servopack performance.

Clicking the Continue button will start thiz operation

{ " Continue_| Cancel




6.12 Adjusting the Motor Current Detection Signal Offset

6.12.2 Manual Adjustment

5. Click the Manual Adjustment Tab in the Adjust the Motor Current Detection Signal Off-
sets Dialog Box.

S, Adjust the Motor Current Detection Signal O... [3s]

Automatic Adjustment ( Manual Adjustment :

Motor Current Detection Offset

Channel U-phase -

Uffr;— . @$

A GH

6. Set the Channel Box in the Motor Current Detection Offset Area to U-phase.
7. Use the +1 and -1 Buttons to adjust the offset for phase U.
Change the offset by about 10 in the direction that reduces the torque ripple.
Adjustment range: -512 to +511
8. Set the Channel Box in the Motor Current Detection Offset Area to V-phase.

9. Use the +1 and -1 Buttons to adjust the offset for phase V.
Change the offset by about 10 in the direction that reduces the torque ripple.

10. Repeat steps 6 to 9 until the torque ripple cannot be decreased any further regardless of
whether you increase or decrease the offsets.

11. Reduce the amount by which you change the offsets each time and repeat steps 6 to 9.

This concludes the procedure to manually adjust the motor current detection signal offset.
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6.13 External Stop Function

6.13.1 EXSTOP (External Stop Input) Signal

External Stop Function

The external stop function forces the Servomotor to stop when an external switch that is con-
nected to the SERVOPACK operates. The EXSTOP (External Stop Input) signal is used for the
external stop function. If the switch operates, a hard stop is performed for the motor and the

servo is turned OFF.

Note: The external stop function is not designed to comply with any safety standard. In this respect, it is different

from the hard wire base block (HWBB).
/\ CAUTION

® To prevent accidents that may result from contact faults or disconnections, use a normally
closed switch for the External Stop Input switch.

6131 EXSTOP (External Stop Input) Signal
Type Signal Connector Pin No. Meaning
Input EXSTOP CN1-12 External Stop Input signal
6.132 Enabling/Disabling the External Stop Input Signal

You can disable the External Stop Input signal by changing the settings of a parameter in the
SERVOPACK. If the signal is disabled, wiring the External Stop Input signal is not required.

Parameter Meaning

b.O0000 OO00O0 0000 OO000 | The External Stop Input signal is disabled.

PnBA4 b. 0000 0000 0010 0000 The EXSTOP (External Stop Input) signal is input from CN1-12.
(Default setting)

6.13.3

Setting the Polarity of the External Stop Input Signal

This parameter sets the polarity of the External Stop Input signal that will be active.

Parameter Meaning

The External Stop Input signal is active while the external switch

b.0000 OO0O0O OO0oO ooonO | . .
is open. (Default setting)

PnBAS3 . . - . .
The External Stop Input signal is active while the external switch

b.O00O00O OO0O0O OO10 Ooooq | .
is closed.




6.14 Overheat Protection

6.14.1 Connecting the Overheat Protection Input (TH) Signal

m Overheat Protection

Overheat protection detects an A.93B warning (Overheat Warning) and an A.862 alarm (Over-
heat Alarm) by monitoring the overheat protection input signal from a Yaskawa SGLFW2 Linear
Servomotor or from a sensor attached to the machine.

SERVOPACKSs with software version 0023 or higher support overheat protection.

When you use overheat protection, you must wire the overheat protection input (TH) signal and
select overheat protection (Pn61A = n.OO0OX).

6.14.1

Connecting the Overheat Protection Input (TH) Signal

To use overheat protection, you must connect an overheat protection input (TH) signal to the
SERVOPACK. This section describes the connection methods for the overheat protection input
(TH) signal.

Using Overheat Protection in the Linear Servomotor

« If you use a Serial Converter Unit, connect the connector for the polarity sensor and thermo-
stat cable of the Linear Servomotor to the Serial Converter Unit.

« If you do not use a Serial Converter Unit, connect the thermostat cable of the Linear Servo-
motor to CN1-5 on the SERVOPACK.

Using Overheat Protection for the Machine

To use overheat protection for the machine, connect the overheat protection input (an analog
voltage input) from the sensor mounted to the machine to the CN1-5 on the SERVOPACK.

6.14.2

Overheat Protection Selection

The overheat protection function is selected with Pn61A = n.OO0OX (Overheat Protection
Selections).

Parameter Meaning When Enabled | Classification
n.O0O0O0 . .
(default setting) Disable overheat protection.
n.O0o0q Use overheat protection in the Yaskawa Linear
Servomotor.*
Pn61A Monitor a negative voltage input from a sensor After restart Setup
n.O0O02 attached to the machine and use overheat pro-
tection.
Monitor a positive voltage input from a sensor
n.O00O0O3 attached to the machine and use overheat pro-
tection.

* The SGLFW2 is the only Yaskawa Linear Servomotor that supports this function.
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6.14 Overheat Protection

6.14.2 Overheat Protection Selection
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Using Overheat Protection in the Yaskawa Linear Servomotor
To use the overheat protection in the Yaskawa Linear Servomotor (SGLFW2), set Pn61A to
n.oooi.

An A.93B warning (Overheat Warning) will be detected if the overheat protection input (TH) sig-
nal from the Yaskawa SGLFW?2 Linear Servomotor exceeds the warning temperature.

An A.862 alarm (Overheat Alarm) will be detected if the overheat protection input (TH) signal
from the Yaskawa SGLFW?2 Linear Servomotor exceeds the alarm temperature.

« If the overheat protection input signal line is disconnected or short-circuited, an A.862 alarm

will occur.
@ « If you set Pn61A to n.0O0OO1 (Use overheat protection in the Yaskawa Linear Servomotor), the
Important parameters in the Servomotor are enabled and the following parameters are disabled.

» Overheat Alarm Level (Pn61B)

« Overheat Warning Level (Pn61C)

» Overheat Alarm Filter Time (Pn61D)

Monitoring the Machine’s Temperature and Using Overheat

Protection
Set Pn61A = n.OOOOX to 2 or 3 to use overheat protection for the machine.

Set the following parameters as required.

Overheat Alarm Level
Pn61B Setting Range Setting Unit Default Setting When Enabled Classification
0to 500 0.01V 250 Immediately Setup
Overheat Warning Level
Pn61C Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 100 Immediately Setup
Overheat Alarm Filter Time
Pn61D Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1s 0 Immediately Setup

@

Important

line is disconnected or short-circuited.

« When Pn61A is set to n.0O00OO2, an A.862 alarm will occur if the overheat protection input signal

« When Pn61Ais set to n.OOO3, an A862 alarm will not occur if the overheat protection input signal

line is disconnected or short-circuited. To ensure safety, we recommend that you connect the
external circuits so that you can use a negative voltage input for the overheat protection input (an

analog voltage input).




Trial Operation and
Actual Operation

This chapter provides information on the flow and proce-
dures for trial operation and convenient functions to use
during trial operation.
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