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About this Manual

This manual describes the semi-/fully-closed loop control online switching of the 2-7-Series AC
Servo Drive 2-7S SERVOPACKS for conveyance applications.

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.
When you use the SERVOPACK, read this manual and the product manual given in the following
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Related Documents

The relationships between the documents that are related to the Servo Drives are shown in the following
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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 applica-
tion examples for combinations of
MP3000-Series Machine Control-
lers and Z-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 Z-
7-Series AC Servo Drives, including
features and specifications.

@
Built-in Function Manuals

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

User’s Manual

SIEP S800002 03

Provides detailed information on
the specifications, system configu-
ration, and application methods of
the Motion Control Function Mod-
ules (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 configu-
ration, and communications con-
nection methods for the Ethernet
communications that are used with
MP3000-Series Machine Control-
lers and X-7-Series X-7C SERVO-
PACKs.

®
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 communica-
tions methods for the Communica-
tions Modules that can be mounted
to MP3000-Series Machine Con-
trollers and X-7-Series X-7C
SERVOPACKS.

Machine Controller
MP2000 Series
I/O Module

User’s Manual

SIEP C880700 34

Machine Controller
MP2000 Series

Analog Input/Analog Output
Module 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 communica-
tions methods for the I/O Modules
that can be mounted to MP3000-
Series Machine Controllers and X-
7-Series X-7C SERVOPACKS.

Continued on next page.
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Classification

Document Name

Document No.

Description

®
Enclosed Documents

X-7-Series AC Servo Drive
X-7S, X-7W, and 2-7C SER-
VOPACK

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 Modules.

¥-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.

X-V-Series/Z-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 Module in
a SERVOPACK.

X-V-Series/Z-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

3-7C SERVOPACK
Product Manual

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

SIEP S800002 04

Provides detailed information on
selecting X-7-Series X-7C SERVO-
PACKs; installing, connecting, set-
ting, testing in trial operation, and
tuning Servo Drives; writing, moni-
toring, and maintaining programs;
and other information.

X-7-Series

¥-7C SERVOPACK
Troubleshooting
Manual

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

SIEP S800002 07

Provides detailed troubleshooting
information for X-7-Series Z-7C
SERVOPACKS.

Continued on next page.
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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
¥-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

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 SERVO-

PACKs and information on install-
ing, connecting, setting, performing
trial operation for, tuning, monitor-

ing, and maintaining the Servo
Drives.

)

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

X-7-Series AC Servo Drive
¥-7S/X-7TW SERVOPACK with
Hardware Option Specifica-
tions

Dynamic Brake

Product Manual

SIEP S800001 73

X-7-Series AC Servo Drive
2-7W/Z-7C SERVOPACK with
Hardware Option Specifica-
tions

HWBB Function

Product Manual

SIEP S800001 72

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

Continued on next page.
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Classification

Document Name

Document No.

Description

)]

X-7-Series

X-7S/Z-7TW SERVOPACK
FT/EX

Product Manuals

X-7-Series AC Servo Drive
2-7S SERVOPACK with
FT/EX Specification for Index-
ing Application

Product Manual

SIEP S800001 84

X-7-Series AC Servo Drive
2-7S SERVOPACK with
FT/EX Specification for Track-
ing 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
3-7S SERVOPACK with
FT/EX Specification

for Press and Injection
Molding Application
Product Manual

SIEP S800001 94

X-7-Series AC Servo Drive
¥-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 S§800002 10

X-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

This 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.

®
Option Module
User’s Manual

AC Servo Drives

-V Series/Z-V Series

for Large-Capacity Models/
-7 Series

User’s Manual

Safety Module

SIEP C720829 06

Provides details information

required for the design and mainte-

nance of a Safety Module.

Continued on next page.
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Classification

Document Name

Document No.

Description

®
Enclosed Documents

AC Servo Drive
Rotary Servomotor
Safety Precautions

TOBP C230260 00

Provides detailed information for
the safe usage of Rotary Servomo-
tors and Direct Drive Servomotors.

AC Servomotor
Linear X Series
Safety Precautions

TOBP C230800 00

Provides detailed information for
the safe usage of Linear Servomo-
tors.

®

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 connecting
the X-7-Series Servomotors.

®

X¥-7-Series
Peripheral Device
Selection Manual

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

SIEP S800001 32

Provides the following information
in detail for X-7-Series Servo Sys-
tems.

» Cables: Models, dimensions, wir-
ing materials, connector models,
and connection specifications

 Peripheral devices: Models,
specifications, diagrams, and
selection (calculation) methods

®

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 communi-
cations commands that are used
for a X-7-Series Servo System.

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

SIEP S800001 31

Provides detailed information on
the MECHATROLINK-III communi-
cations standard servo profile com-
mands 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 communi-
cations standard servo profile com-
mands that are used for a

X-7- Series Servo System.

Machine Controller
MP3000 Series
Ladder Programming
Manual

SIEP C880725 13

Provides detailed information on
the ladder programming specifica-
tions and instructions for MP3000-
Series Machine Controllers and
X-7-Series X-7C SERVOPACKS.

@

Programming Provides detailed information on

Manuals Machine Controller the motion programming and
MP3000 Series sequence programming specifica-
Motion Programming SIEP C880725 14 tions and instructions for MP3000-
Manual Series Machine Controllers and

X-7-Series X-7C SERVOPACKS.

System Integrated
Engineering Tool Describes in detail how to operate
MPE720 Version 7 SIEP C880761 03 MPE720 version 7.
USER’S MANUAL

s-7-Series X-7-Series AC Servo Drive Describes the operating proce

Operation Interface
Operating Manuals

Digital Operator
Operating Manual

SIEP S800001 33

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 proce-
dures for the SigmaWin+ Engineer-
ing Tool for a £-7-Series Servo
System.

Continued on next page.
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Classification

Document Name

Document No.

Description

®
Distributed
I/O Module
User’s Manual

MECHATROLINK-III
Compatible I/0 Module
User’s Manual

SIEP C880781 04

Describes the functions, specifica-
tions, operating methods, and
MECHATROLINK-III communica-
tions for the Remote I/O Modules
for MP2000/MP3000-Series
Machine Controllers.

MECHATROLINK-4
Compatible 1/0 Module
User’s Manual

SIEP C880782 01

Describes the functions, specifica-
tions, operating methods, and
MECHATROLINK-4 communica-
tions for the Remote I/0O Modules
for MP3000-Series Machine Con-
trollers.

Xi



Using This Manual

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

Term Meaning

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

SERVOPACK A X-7-Series 2-7S Servo Amplifier with MECHATROLINK-IIl Communications References.
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 ON Supplying power to the motor.

Servomotor,
Rotary Servomotor

Servo System

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 O.

base block (BB)

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.

Main Circuit Cable

SigmaWin+

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

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100 P
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 vv|||. classification.
for the parameter. the parameter. become effective.
- Parameters for Selecting Functions
Parameter Meaning When Enabled Classification
n.00o0O0O Use the encoder according to encoder specifications.
(default setting)
Pn002 |n.0100O Use the encoder as an incremental encoder. After restart Setup
n.02000 Use the encoder as a single-turn absolute encoder.
x N A
Parameter The notation “n.000OO" indicates a parameter for This column explains the
number selecting functions. selections for the function.
Each O indicates the setting for one digit.
The notation shown here means that the third digit
from the right is set to 2.
Notation Example
Notation Examples for Pn002
Digit Notation Numeric Value Notation
n.0 00O Notation Meaning Notation Meaning
T, Pn002 = |Indicates tne first digit from || Pn002 = | Indicates that the first digit from
n.OO0OX | the right in Pn002. n.OO0O0O1 | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.O00OXO | from the right in Pn002. n.OO10 | the right in Pn002 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OXOO | the right in Pn0O02. 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.1000 | the right in Pn002 is set to 1.

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

* QR code is a trademark of Denso Wave Inc.
« MECHATROLINK is a trademark of the MECHATROLINK Members Association.

 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.
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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.

XV



€ 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.
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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.

B |nstallation Precautions

/\ CAUTION

® |nstall 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 power supply 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 ter-
minals while the CHARGE lamp is lit because high voltage may still remain in the SERVOPACK
even after turning OFF the power supply.

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/0O 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
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 con-
tact with adjacent wires and cause a short-circuit.

@ 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.

® [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.

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




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

® Do not switch between semi-closed loop control and fully-closed loop control while a latch
function (phase-C latch or external latch) is being executed.
Unexpected machine operation, failure, or personal injury may occur.

® Design the system to ensure safety even when problems, such as broken signal lines, occur.
For example, the P-OT and N-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 details, 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.

[0 =-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.
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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 power supply 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 ter-
minals while the CHARGE lamp is lit because high voltage may still remain in the SERVOPACK
even after turning OFF the power supply.

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 correctly,
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 con-
tinuously, 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. E
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General Precautions

® Figures provided in this manual 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 manual are sometimes shown with their covers or
protective guards removed to illustrate detail. Always replace all covers and protective guards
before you use the product.

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

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




@ 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.



Compliance with UL Standards, EU Directives, UK Regulations, 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)

® 0
L
o
=
oz
[N ¥ ]
v

Product Model North American Safety Standards (UL File No.)
UL 61800-5-1 (E147823)
SERVOPACK SGD7S CSA G229 No.o74

€ European Directives

C€

Product Model EU Directive Harmonized Standards
Machinery Directive EH :28 éggg?1 2015
2006/42/EC EN 61800-5.-2
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
SERVOPACK SGD7S 2014/30/EU EN 61000-6-4
EN 61800-3 (Category C2, Second environment)
Low Voltage Directive
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.
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€ UK Conformity Assessed (UKCA)

UK
CA

Product Model UK Regulations Designated Standards
Supply of Machinery EN ISO 13849-1: 2015
(Safety) Regulations EN IEC 62061
S.I. 2008/1597 EN 61800-5-2
Electromagnetic Compati- EH g?ggégrgw 1, Class A
bility Regulations
S.I. 2016/1091 EN 61000-6-4
v EN 61800-3 (Category C2, Second environment)
SERVOPACK SGD7S Electrical Equipment

Electronic Equipment Reg-
ulations

S.1. 2012/3032

(Safety) Regulations EN 61800-5-1
S.I. 2016/1101

Restriction of the Use of

Certain Hazardous Sub-

stances in Electrical and EN IEC 63000

Note: We declared the UKCA marking based on the designated standards in the above table.

€ Safety Standards

Product Model Safety Standards Standards
) EN ISO 13849-1: 2015
Safety of Machinery EN 60204-1
EN 61508 series
SERVOPACK SGD7S Functional Safety EN IEC 62061
EN 61800-5-2
, EN 61326-3-1
Functional Safety EMC | £y 61000-6-7
W Safety Parameters
Iltem Standards Performance Level
Safety Integrity Level EN 61508 SIL3
yintednty EN IEC 62061 maximum SIL 3
Mission Time EN 61508 10 years 20 years
. . EN 61508 PFH = 4.04 x 10°° PFH = 4.05 x 10®
Probability of Dangerous Failure per Hour EN IEC 62061 [1/h] (4.04% of SIL3) | [1/h] (4.05% of SIL3)

Performance Level

EN ISO 13849-1

PLe (Category 3)

Mean Time to Dangerous Failure of Each
Channel

EN 1ISO 13849-1

MTTFd: High

Average Diagnostic Coverage

EN 1ISO 13849-1

DCavg: Medium

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

Hardware Fault Tolerance EN 61508 HFT =1
Subsystem EN 61508 B
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SERVOPACKSs
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1.1 Introduction to This Product

Introduction to This Product

This product is capable of switching between semi-closed loop control and fully-closed loop
control while online and without requiring the power supply of the SERVOPACK to be turned
ON and OFF again. When this product is applied to leveler feeders, cutting machines, and
other equipment, it can help achieve high-precision production and cutting that is little affected
by slippage and warping.

The following figure shows an example of a system configuration using this product. The con-

nected devices and cables depend on the type of external encoder that is used. Refer to the

following manual for details.
(Y] =-7-Series AC Servo Drive Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

@ Use this product together with the Fully-Closed Module (model: SGDV-OFAO01A).

Important

Phases U, V, and W current

SERVOPACK

Semi-closed
feedback

Fully-Closed Module

Fully-closed feedback

Conveyed workpiece
(e.g., steel plate)

External
encoder

encoder

Motor Encoder
@ When using this product, the encoder included with the motor and an external encoder are
required to switch between semi-closed loop control and fully-closed loop control. In this man-
Term  ual, the encoder that is included with the motor is referred to as the motor encoder.

With a fully-closed control, an externally installed encoder is used to detect the position of
the controlled machine and the machine’s position information is fed back to the SERVO-
PACK. High-precision positioning is possible because the actual machine position is fed back
directly. With a fully-closed control, looseness or twisting of mechanical parts may cause
vibration or oscillation, resulting in unstable positioning.

Information
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1.2 Model Designations

1.2.1 Interpreting SERVOPACK Model Numbers

Model Designations

1.2

Interpreting SERVOPACK Model Numbers

SGD7S - RO A 00 A 000 F63

. 1st+2nd+3rd 5th+6th 8th+9th+10th 11th+12th+13th
Z-7-Series digits digits digits digits
2-7S
SERVOPACKSs
N Maximum Applicable L Hardware Options
1st+2nd+3rd digits N Capacily GiigRellelly \/oltage 8th+9th+10th digits RN
\oltage Cod*e Specification Code Specification codn Specification Applicable
R70*1 | 0.05 kw A | 200 VAC : . Models
RO | 04 KW = 100 VAC 000 | Without options All models
1R6"1 0.2 KW SGD7S-R70A
oR8*1 0.4 KW . Rack-mounted t0 -330A
. 5th+6th digits MisiElstelee 001 SGD7S-R70F
3R8* 0.5 kW Code Specification to -2R8F
5R5"1 | 0.75 kW , . SGD7S-470A
00 Analog voltage/pulse train Duct-ventilated 10 -780A
Three-Pha 7R6*2 1.0 kw reference 02 [Varmished Al model
‘arnishe models
o e o0 | MECHATROLINK-II Single-phase, 200-VAC
180 2.0kW communications reference 008 g\vg\;/eerf[s)uasle, out SGD7S-120A
200 3.0 kW P pey P
: SGD7S-R70A
330 5.0 kW to -2R8A
No dynamic brake
470 6.0 kW — 020%3 SGD7S-R70F
550 7.5 KW Qkelelly Design Revision Order to -2RSF
590 11 kW A External dynamic SGD7S-3R8A
780 15 KW brake resistor to -780A
R70 0.05 kW
Sn-  "Ro0 | 0.1 kw
96 P oRT | 0.2 KW
100VAC ' BRSO IRFINETRlEY FT/EX Specification
2R8 0.4 kW
Code Specification

Semi-/fully-closed
F63 |loop control online
switching

*1. You can use these models with either a single-phase or three-phase input.
*2. A model with a single-phase, 200-VAC power supply input is available as a hardware option (model: SGD7S-
120A20A008).
*3. Refer to the following manual for details.
(1] =-7-Series 2-7S/3-7W SERVOPACK with Dynamic Brake Hardware Option Specifications Product Manual (Man-
ual No.: SIEP S800001 73)

1.2.2

Interpreting Servomotor Model Numbers

Refer to the following manuals for information on interpreting X-7-Series Servomotor model
numbers.

[17 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(17 =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)

Basic Information on SERVOPACKSs
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1.3 Combinations of SERVOPACKSs and Servomotors

Combinations of SERVOPACKSs and Servomotors

Refer to the following manuals for information on combinations with X-7-Series Servomotors.
(1] =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(11 =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)



1.4 Functions

m Functions

This section lists the functions provided by SERVOPACKS.

Functions given inside bold lines in the functions tables are restricted for the SERVOPACKS
described in this manual. Refer to the following section for details on restrictions to these func-

tions.
I 1.5.1 Function Application Restrictions on page 1-9

« Functions Related to the Machine

Function

Reference

Power Supply Type Settings for the Main Circuit
and Control Circuit

Automatic Detection of Connected Motor

Motor Direction Setting

Overtravel Function and Settings

Holding Brake

Motor Stopping Methods for Servo OFF and
Alarms

Resetting the Absolute Encoder

Setting the Origin of the Absolute Encoder

Setting the Regenerative Resistor Capacity

Operation for Momentary Power Interruptions

SEMI F47 Function

Setting the Motor Maximum Speed

M

M

X-7-Series 2-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series £-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual
No.: SIEP S800001 28)

| Software Limits and Settings*

1.5.1 Function Application Restrictions on page 1-9

Multiturn Limit Setting

B#&

B

X-7-Series £-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series X-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual
No.: SIEP S800001 28)

Adjustment of Motor Current Detection Signal
Offset

1.5.1 Function Application Restrictions on page 1-9

Forcing the Motor to Stop

Overheat Protection

Current Control Mode Selection

X-7-Series X-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series £-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual
No.: SIEP S800001 28)

| Speed Ripple Compensation

1.5.1 Function Application Restrictions on page 1-9

Current Gain Level Setting

X-7-Series X-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series X-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual
No.: SIEP S800001 28)

Fully-Closed Loop Control

Chapter 4 Semi-Closed Loop Control/Fully-Closed Loop
Control Online Switching

Speed Detection Method Selection

Safety Functions

B & B B& B B

B

X-7-Series £-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series X-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual
No.: SIEP S800001 28)

| External Latches*

=

1.5.1 Function Application Restrictions on page 1-9

* These functions can be used with SERVOPACKSs with MECHATROLINK-III Communications References.

Basic Information on SERVOPACKSs
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1.4 Functions

+ Functions Related to the Host Controller

Function

Reference

Electronic Gear Settings

M

M

X-7-Series 2-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series X-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual No.:
SIEP S800001 28)

IO Signal Allocations

4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Volt-
age/Pulse Train References on page 4-20

-V Compatible Function

ALM (Servo Alarm) Signal

ALO1 to ALOS (Alarm Code) Signals*

/WARN (Warning) Signal

/TGON (Rotation Detection) Signal

/S-RDY (Servo Ready) Signal

Speed Control*

Basic Settings for Speed Control*

Speed Reference Filter*

Zero Clamping*

/V-CMP (Speed Coincidence Detection) Signal

Position Control*

Reference Pulse Form*

CLR (Position Deviation Clear) Signal Function
and Settings*

Reference Pulse Input Multiplication Switching*

/COIN (Positioning Completion) Signal

/NEAR (Near) Signal

Reference Pulse Inhibition and Settings*

Torque Control*

Basic Settings for Torque Control*

Torque Reference Filter Settings*

Speed Limit during Torque Control

/VLT (Speed Limit Detection) Signal

X-7-Series X-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series X£-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual No.:
SIEP S800001 28)

/FLC (Semi-closed/Fully-closed Loop Control
Selection Input) Signal

/SFECLR (Motor-Load Position Deviation Clear
Input) Signal

/FLCA (Semi-closed/Fully-closed Loop Control
Status Output) Signal

4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Volt-
age/Pulse Train References on page 4-20

Encoder Divided Pulse Output

Selecting Torque Limits

Vibration Detection Level Initialization

Alarm Reset

Replacing the Battery

Setting the Position Deviation Overflow Alarm
Level

X-7-Series X£-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
S800001 26)

X-7-Series £-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual No.:
SIEP S800001 28)

* These functions can be used with SERVOPACKSs with Analog Voltage/Pulse Train References.



1.4 Functions

« Functions to Achieve Optimum Motions

Function

Reference

Speed Control™!

. (10 =-7-Series X-7S SERVOPACK with Analog Voltage/Pulse
Soft Start Settings™! Train References Product Manual (Manual No.: SIEP
Position Controf’! S800001 26)
osttion L-ontro (1 =-7-Series £-7S SERVOPACK with MECHATROLINK-II
Smoothing Settings*l Communications References Product Manual (Manual No.:
" SIEP S800001 28)
Torque Control*!
Tuning-less Function ) L .
- - Iz 1.5.1 Function Application Restrictions on page 1-9
Autotuning without a Host Reference
Autotuning with a Host Reference
Custom Tuning
Anti-Resonance Control Adjustment (1] =-7-Series 2-7S SERVOPACK with Analog Voltage/Pulse
- - - Train References Product Manual (Manual No.: SIEP
Vibration Suppression S800001 26)
Gain Selection 10 =-7-Series =-7S SERVOPACK with MECHATROLINK-III
o . Communications References Product Manual (Manual No.:
Friction Compensation SIEP S800001 28)
Gravity Compensation
Backlash Compensation™?
I Model Following Control IZ 1.5.1 Function Application Restrictions on page 1-9
[T] =-7-Series -7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
. . . S800001 26)
Compatible Adjustment Functions . )
10 =-7-Series =-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual No.:
SIEP S800001 28)
Mechanical Analysis ) o .
I 1.5.1 Function Application Restrictions on page 1-9

Easy FFT

*1. These functions can be used with SERVOPACKSs with Analog Voltage/Pulse Train References.
*2. These functions can be used with SERVOPACKSs with MECHATROLINK-IIIl Communications References.

« Functions for Trial Operation during Setup

Function Reference
[J1 Z-7-Series -7S SERVOPACK with Analog Voltage/Pulse
Software Reset Train References Product Manual (Manual No.: SIEP
S800001 26)
. ) . (11 =-7-Series Z-7S SERVOPACK with MECHATROLINK-III
Trial Operation of Servomotor without a Load Communications References Product Manual (Manual No.:
SIEP S800001 28)
Jogging
Program Jogging ) o o
— Iz 1.5.1 Function Application Restrictions on page 1-9
Origin Search
Test without a Motor
[T Z-7-Series -7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP
Monitoring Machine Operation Status and S800001 26)
Signal Waveforms (11 =-7-Series T-7S SERVOPACK with MECHATROLINK-III

Communications References Product Manual (Manual No.:

SIEP S800001 28)

Basic Information on SERVOPACKSs
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1.4 Functions

- Functions for Inspection and Maintenance

Function

Reference

Write Prohibition Setting for Parameters
Initializing Parameter Settings

Automatic Detection of Connected Motor
Monitoring Product Information
Monitoring Product Life

Alarm History Display

Alarm Tracing

[T0 =-7-Series =-7S SERVOPACK with Analog Voltage/Pulse
Train References Product Manual (Manual No.: SIEP

S800001 26)

[T =-7-Series Z-7S SERVOPACK with MECHATROLINK-III
Communications References Product Manual (Manual No.:

SIEP S800001 28)




1.5 Restrictions

E Restrictions

This section describes restrictions that apply when using the SERVOPACKSs described in this

manual.

1.5.1 Function Application Restrictions

1.5.1

Function Application Restrictions

The following functional restrictions apply when the SERVOPACKS described in this manual are

used.

Function

Restriction

Control Method

Only position control can be used while Semi-/Fully-Closed
Loop Control Online Switching is being used. Speed control
and torque control cannot be used.

Model Following Control

Test without a Motor

Software Limit"!

These functions cannot be used.

Tuning-less Selection (Pn170 = n.OO0OX)

Set Pn170 to n.OOOMOO (Disable tuning-less function).

If Pn170 is set to n.COOO1 (Enable tuning-less function),
control may become unstable. Do not use this setting.
Additional information:

The default setting of Pn170 = n.O00OOX for the standard
product is n.OOO1 (Enable tuning-less function). However,
the default setting of this product is n.DOMOO0 (Disable tun-
ing-less function).

Fully-closed Control Speed Feedback Selection
(Pn22A = n.XOOO)

Set Pn22A to n.0OO0O (Use motor encoder speed).
If Pn22A is set to n.1000 (Use external encoder speed),
control may become unstable. Do not use this setting.

Jog (Fn002)

Origin Search (Fn003)

Jog Program (Fn004)

Autotune Motor Current Detection Signal Offset
(FnOOE)

Advanced Autotuning without Reference
(Fn201)

EasyFFT (Fn206)

Mechanical Analysis™

Moment of Inertia Ratio Estimation®?

Speed Ripple Compensation™

If these functions are executed on the Panel Operator™? or
Digital Operator during fully-closed loop control, [NO-OP]
will be displayed on the Operator and the function will not
be executed.

Switch to semi-closed loop control before executing these
functions.

If control is switched between semi-closed loop control and
fully-closed loop control while these functions are being
executed, an A.Ob1 alarm (Semi-Closed Loop Control/Fully-
Closed Loop Control Switching Operation Error) will occur.

Latch Functions (Phase-C Latch and External
Latch)"!

Do not switch between semi-closed loop control and fully-
closed loop control while these functions are being exe-
cuted.

Example: Do not use this product in a manner such as
latching a signal in semi-closed loop control and then mov-
ing the machine to the latch position after switching to fully-
closed loop control.

Parameter Copy Function of the Digital Opera-
tor

Use the parameter copy function of the Digital Operator
between Z-7-series FT63 SERVOPACKS. If the parameter
copy function is used between the FT63 and a different
model SERVOPACK, an alarm will occur (e.g., A.040
Parameter Setting Error) and the parameters will not be
copied.

*1. Function that can be used when using a SERVOPACK with MECHATROLINK-IIl communications references.
*2. Panel Operator is available only on a SERVOPACK with analog voltage/pulse train references.

*3. Function that can be used only on SigmaWin+.

Basic Information on SERVOPACKSs
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1.5 Restrictions

1.5.2 Restrictions on Specifications

/\ CAUTION

® Do not switch between semi-closed loop control and fully-closed loop control while a latch
function (phase-C latch or external latch) is being executed.
Unexpected machine operation, failure, or personal injury may occur.

152 Restrictions on Specifications

The following restrictions on specifications apply when the SERVOPACKSs described in this
manual are used.

Iltem Restriction
Linear Servomotor, These devices cannot be used.
Linear Encoder Use a Rotary Servomotor and rotary encoder.

Do not use an absolute encoder when using Semi-/Fully-Closed Loop Control Online
Switching. Use an incremental encoder or configure the setting (Pn002 = n.00100)
to use the absolute encoder as an incremental encoder.

Absolute Encoder Additional information:

The default setting of Pn002 = n.OOXOO for the standard product is n.J0OO (Use
the encoder according to encoder specifications). However, the default setting of
this product is n.0100 (Use the encoder as an incremental encoder).

Safety Module This device cannot be used.

R Vibration and shock may occur when switching between semi-closed loop control and fully-
@ closed loop control if an absolute encoder is used (an absolute encoder is connected and Pn002
is set to n.J0OO or n.002010.).
Important  Use an incremental encoder or use the absolute encoder as an incremental encoder (Pn002 =
n.O0100).

R Use this product together with the Fully-Closed Module (model: SGDV-OFA01A).
@ If this product is used with the Safety Module instead of the Fully-Closed Module, the FT63 func-
tions will not be available and the Safety Module will operate.
Important  The safety standards obtained by the Safety Module will also no longer be applicable.




1.6 SigmaWin+

A sgmawine

To use the SigmaWin+, a model information file for the SERVOPACK must be added to Sig-
maWin+ version 7. Contact your Yaskawa representative for the model information file.

Basic Information on SERVOPACKs
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1.7 Combining the SERVOPACKs with MP-Series Machine Controllers and the MPE720 Engineering Tool

Combining the SERVOPACKs with MP-Series Maching Controllers and the MPE720 Engingring Tool

If you combine the SERVOPACK with an MP-Series Machine Controller or the MPE720 Engi-
neering Tool, it will be recognized as a SERVOPACK with standard specifications. To use the
parameters that have been added or changed for the SERVOPACKSs described in this manual,
use the SigmaWin+.

1-12



Selecting a
SERVOPACK

This chapter provides information on specifications
required to select SERVOPACKS.

2.1.1 Three-Phase, 200VAC . .......... ... ... ...

2.1.2 Single-Phase,200VAC . ................... 2-3
213 270VDC ... 2-4
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SERVOPACK with Analog Voltage/Pulse

Train References . ........................ 2-7
2.3.2 SERVOPACK with MECHATROLINK-III
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2.1 Ratings

2.1.1 Three-Phase, 200 VAC

Ratings

This section gives the ratings of SERVOPACKS.

2.1.1

Three-Phase, 200 VAC

Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A |5R5A | 7R6A | 120A | 180A | 200A | 330A
Maﬁi\r/\”/]“m Applicable Motor Gapac- | o 55 | 94 | 02 | 04 | 05 |0.75| 1.0 | 1.5 | 2.0 | 30 | 5.0
ity ) ) . ) : ) ) . : : :
Continuous Output Current [Arms] 0.66 | 0.91 | 1.6 2.8 3.8 5.5 7.6 | 11.6 |18.5 | 19.6 | 32.9
Instantaneous Maximum Output
Current [Arm] 2.1 3.2 59 | 9.3 11 16.9 | 17 28 42 56 84

Power Supply 200 VAC to 240 VAC, 50 Hz/60 Hz
Main Permitted Voltage Fluctu-

Circuit

ation

-15% to +10%

Input Current [Arms]*

04 | 08 | 1.3

| 25 |30 |41 |57 |73 ] 10 | 15 | 25

Power Supply

200 VAC to 240 VAC, 50 Hz/60 Hz

Con- | Permitted Voltage Fluctu- 15% to +10%
trol ation
Input Current [Arms]* 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 | 025|025 | 0.3
Power Supply Capacity [KVA]* 0.2 0.3 0.5 1.0 1.3 1.6 2.3 3.2 4.0 5.9 7.5
m'”c'”ou'tpowemss 50 | 7.0 | 11.9 | 225 | 28.5 | 38.9 | 49.2 | 72.6 |104.2|114.2|226.6
Power Eggr[‘\’/'vf'm“” Power 12 | 12 [ 12 | 12 | 14 | 14 | 14 | 15 | 16 | 16 | 19
Loss*
Built-in Regenerative
Resistor Power Loss [W] B B B B 8 8 8 12 12 12 36
Total Power Loss [W] 17.0 | 19.0 | 23.9 | 34.5 | 50.5 | 60.9 | 71.2 | 97.6 |136.2 |146.2 |281.6
Built-n | Resistance [Q] | — - - - 40 40 40 20 12 12 8
Regen- Regener-
erative | ative Capacity W] | - - - ~ | 40 | 40 | 40 | 60 | 60 | 60 | 180
Resis- | Resistor
tor Minimum Allowable Exter-
nal Resistance [ 40 40 40 40 40 40 40 20 12 12 8

Overvoltage Category

* This is the net value at the rated load.



2.1 Ratings

2.1.2 Single-Phase, 200 VAC

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

Power Supply 200 VAC to 240 VAC, 50 Hz/60 Hz
Main Circuit Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]’! 29 37 54 73
Power Supply 200 VAC to 240 VAC, 50 Hz/60 Hz
Control Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]"! 0.3 0.3 0.4 0.4
Power Supply Capacity [kVA]"! 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 271.7 326.9 365.3 501.4
Control Circuit Power Loss [W] 21 21 28 28
Power Loss™! Egtsirr[\\?\}] Regenerative Resistor Unit Power 1802 350" 350" 350"
Total Power Loss [W] 292.7 347.9 393.3 529.4
External Regenera- Resistance [Q] 6.25™ 3.13% 3.13% 3.13"
Eééeégﬂiig?%nnﬁtra- tive Resistor Unit | Capacity [W] 880" 1760™ 1760" 1760™
Minimum Allowable External Resistance [Q] 5.8 2.9 2.9 2.9
Overvoltage Category M
*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.
212 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
Power Supply 200 VAC to 240 VAC, 50 Hz/60 Hz
Main Gircuit Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]* 08 | 16 | 24 | 50 [ 87 | 16
Power Supply 200 VAC to 240 VAC, 50 Hz/60 Hz
Control Permitted Voltage Fluctuation -15% to +10%
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 Gircuit Power Loss [W] 12 12 12 12 14 16
Power Loss* | Built-in Regenerative Resistor Power Loss B B B B 8 12
(W]
Total Power Loss [W] 17.0 19.1 241 35.7 61.2 103.8
Regenerative Built-ln Begenera— Resistgnce Q] - - - - 40 12
Resistor tive Resistor Capacity [W] - - - - 40 60
Minimum Allowable External Resistance [Q] 40 40 40 40 40 12

Overvoltage Cate

gory

* This is the net value at the rated load.

H Selecting a SERVOPACK
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2.1 Ratings

2.1.3 270 VvDC
213 270 VDC
Model SGD7S- R70A | RO0A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 | 01 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 [Arms] 2.1 3.2 5.9 9.3 11.0 | 16.9 | 17.0 | 28.0
Power Supply 270 VDC to 324 VDC
Main Circuit | Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]"! 05 | 10 | 15 | 30 | 38 | 49 | 69 | 11
Power Supply 270 VDC to 324 VDC
Control Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]’! 02 | 02 | 02 | 02 | 02 | 02 | 0.2 |0.2%
Power Supply Capacity [kVA]"! 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
Main Gircuit Power Loss [W] 4.4 5.9 9.8 | 17.5 | 23.0 | 30.7 | 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 1
*1. This is the net value at the rated load.
*2. The value is 0.25 Arms for the SGD7S-120A00A008.
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
Instantaneous Maximum Qutput Current [Arms] 42.0 56.0 84.0 110 130 140 170
Power Supply 270 VDC to 324 VDC
Main Circuit | Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]* 14 | 20 | 34 | 36 | 48 | 68 | 92
Power Supply 270 VDC to 324 VDC
Control Permitted Voltage Fluctuation -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

* This is the net value at the rated load.



2.1 Ratings

2.1.4 Single-Phase, 100 VAC

214

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

Power Supply

100 VAC to 120 VAC, 50 Hz/60 Hz

Main Circuit | Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]* 1.5 2.5 5 10
Power Supply 100 VAC to 120 VAC, 50 Hz/60 Hz
Control Permitted Voltage Fluctuation -15% to +10%

Input Current [Arms]* 0.38 0.38 0.38 0.38
Power Supply Capacity [kKVA]* 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
Efggrg:t o | Minimum Allowable Resistance Q)] 40 40 40 40

Overvoltage Category

* This is the net value at the rated load.

Selecting a SERVOPACK
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2.2 SERVOPACK Overload Protection Characteristics

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
\
1000 \\
\\
@
(0]
£ 100 5
5 N
©
(9]
& 10
1 Ins‘[antanegus maximum output current % 100%
100 200 Continuous output current
(Continuous output current) 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.



2.3 Specifications

Specifications

This section gives the general specifications of the SERVOPACKS.

2.3.1 SERVOPACK with Analog Voltage/Pulse Train References

2.3.1

SERVOPACK with Analog Voltage/Pulse Train Refer-

ences

Iltem

Specification

Drive Method

IGBT-based PWM control, sine wave current drive

Serial encoder: 17 bits (absolute encoder)

Feedback 20 bits or 24 bits (incremental encoder/absolute encoder)
22 bits (absolute encoder)
-5°C to 55°C
Surrounding Air Tem- With derating, usage is possible between 55°C and 60°C.
erature™ Refer to the following manual for derating specifications.
P [0 x=-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train Refer-
ences Product Manual (Manual No.: SIEP S800001 26)
Storage Temperature | -20°C to 85°C
Surrounding Air . .- . . .
Humidity 95% relative humidity max. (with no freezing or condensation)
Storage Humidity 95% relative humidity max. (with no freezing or condensation)
Vibration Resistance | 4.9 m/s?
Shock Resistance 19.6 m/s?
Degree SERVOPACK Model: SGD7S-
Environ- P20 R70A, R90A, 1RBA, 2R8A, 3R8A, 5R5A, 7R6A, and 120A,
mentall Degree of Protection R70F, R90OF, 2R1F, 2R8F
Conditions ip1o | 120A00A008, 180A, 200A, 330A, 470A, 550A, 590A, and

780A

Pollution Degree

2

» Must be no corrosive or flammable gases.

» Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.

1,000 m max.
With derating, usage is possible between 1,000 m and 2,000 m.

Altitude™! Refer to the following manual for derating specifications.
[J1 =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train Refer-
ences Product Manual (Manual No.: SIEP S800001 26)
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, UK Regulations, and
Other Safety Standards on page xxvii

Mounting

Mounting SERVOPACK Model: SGD7S-
Base-mounted All Models
R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A,
Rack-mounted 7R6A, 120A, 180A, 200A, 330A, R70F,
ROOF, 2R1F, 2R8F
Duct-ventilated 470A, 550A, 590A, 780A

Continued on next page.
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2.3 Specifications

2.3.1 SERVOPACK with Analog Voltage/Pulse Train References

Continued from previous page.

Iltem

Specification

Perfor-
mance

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
Fluctuation™?

+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 sto 10 s (Can be set separately for acceleration and deceleration.)

I/0 Signals

Encoder Divided
Pulse Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Overheat Protection
Input

Number of input points: 1
Input voltage range: 0 Vto +5 V

Fixed
Input

Allowable voltage range: 5 VDC £5%
Number of input points: 1
SEN (Absolute Data Request) signal

Sequence
Input
Signals

Input
Signals
That Can
Be Allo-
cated

Allowable voltage range: 24 VDC +20%
Number of input points: 7

Input method: Sink inputs or source inputs

Input Signals

+ /S-ON (Servo ON) signal

+ /P-CON (Proportional Control) signal

« P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) sig-
nals

« /ALM-RST (Alarm Reset) signal

 /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
Torque Limit) signals

« /SPD-D (Motor Direction) signal

» /SPD-A and /SPD-B (Internal Set Speed Selection) signals

+ /C-SEL (Control Selection) signal

» /ZCLAMP (Zero Clamping) signal

« /INHIBIT (Reference Pulse Inhibit) signal

» /G-SEL (Gain Selection) signal

» SEN (Absolute Data Request) signal

» /PSEL (Reference Pulse Input Multiplication Switch) signal

» FSTP (Forced Stop Input) signal

» /FLC (Semi-closed/Fully-closed Loop Control Selection Input) signal

» /SFECLR (Motor - Load Position Deviation Clear Input) signal

A signal can be allocated and the positive and negative logic can be

changed.

Continued on next page.



2.3 Specifications

2.3.1 SERVOPACK with Analog Voltage/Pulse Train References

Continued from previous page.

Iltem Specification
. Allowable voltage range: 5 VDC to 30 VDC
Fixed ;
Output Number Qf output points: 1 .
Output signal: ALM (Servo Alarm) signal
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 6
(A photocoupler output (isolated) is used for three of the outputs.)
(An open-collector output (non-isolated) is used for the other three out-
puts.)
Output Signals
« /COIN (Positioning Completion) signal
» /NV-CMP (Speed Coincidence Detection) signal
, Sequence « /TGON (Rotation Detection) signal
I/0 Signals | Output Output : 9
Signals Signals » /S-RDY (ServolRleady) S|glnal .
That Can | * /CLT (Torque Limit Detection) signal
Be Allo- | « /VLT (Speed Limit Detection) signal
cated « /BK (Brake) signal
* /WARN (Warning) signal
* /NEAR (Near) signal
» /PSELA (Reference Pulse Input Multiplication Switching Output) sig-
nal
* ALO1, ALO2, and ALOS (Alarm Code) signals
» /FLCA (Semi-closed/Fully-closed Loop Control Status Output) signal
A signal can be allocated and the positive and negative logic can be
changed.
Inter- Digital Operator (JUSP-OP05A-1-E) and personal computer (with Sig-
faces mawin+)
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
Communi- | (CN3) Axis
cations Address | Set with parameters.
Setting
USB Interface | Personal computer (with SigmaWin+)
Communi- | Commu-
cations nications | Conforms to USB2.0 standard (12 Mbps).
(CN7) Standard

Displays/Indicators

CHARGE indicator and five-digit seven-segment display

Panel Operator

Four push switches

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 (£1%): 1.2 ms (Typ)

H Selecting a SERVOPACK

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 catalog for details.

[JQ AC Servo Drives -7 Series (Manual No.: KAEP S800001 23)

Overtravel (OT) Prevention

Stopping with dynamic brake, deceleration to a stop, or coasting to a
stop for the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Pro-
hibit) 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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2.3 Specifications

2.3.1 SERVOPACK with Analog Voltage/Pulse Train References

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 i
gfa r:ggf;;*3 ISO13849-1 PLe (Category 3), IEC61508 SIL3
Applicable Option Modules Fully-closed Modules
tSir?;t Start Time Set- 0 sto 10 s (Can be set separately for acceleration and deceleration.)
Ref « Maximum input voltage: +12 V (forward motor rotation for positive ref-
r? er- erence).
\e/ ﬁe » 6 VDC at rated speed (default setting).
oltage Input gain setting can be changed.
Input Input
! Imped- Approx. 14 kQ
Signal ance
Circuit
Speed Time
Con- Con- S0 us
stant
Rota-
tion
It?érr?c— With Proportional Control signal
Internal Selec-
SetSpeed | .
tion
Control
Speed With Forward/Reverse External Torque Limit signals (speed 1 to 3
Selec- selection).
% " Servomotor stops or another control method is used when both signals
E ion are OFF.
o)
IS Feedforward

Compensation

0% to 100%

Output Signal Posi-
tioning Completed
Width Setting

0to 1,073,741,824 reference units

Posi-
tion
Con-

Refer- o) N .
ence ne of the folloyvmg is selected: . .
Pulse Sign + pulse train, CW + CCW pulse trains, and two-phase pulse trains
Form with 90° phase differential
Ianut Line driver or open collector
Ref. | Form
er | Maxi- » Line Driver
In- | ence mum Sign + pulse train or CW + CCW pulse trains: 4 Mpps
put oul- | Inout Two-phase pulse trains with 90° phase differential: 1 Mpps
Sig- | ges Frg- + Open Collector
nals uenc Sign + pulse train or CW + CCW pulse trains: 200 kpps
9 Y Two-phase pulse trains with 90° phase differential: 200 kpps
Input
{\i/lour:hphca— 110 100 times
Switching
Clear Sianal Position deviation clear
9 Line driver or open collector

Continued on next page.



2.3 Specifications

2.3.1 SERVOPACK with Analog Voltage/Pulse Train References

Continued from previous page.

Iltem Specification
« Maximum input voltage: 212 V (forward torque output for positive ref-
Refer- erence)
\e/glc’ézge » 3 VDC at rated torque (default setting).
» Torque Input gain setting can be changed.
[¢)
£ | con- | Input Input
S| o |Signal Imped- | Approx. 14 kQ
O ance
Circuit
Time 16 us
Constant

*1. If you combine a 2-7-Series SERVOPACK with a Z-V-Series Option Module, the following X-V-Series SERVO-
PACKSs specifications must be used: a surrounding air temperature of 0°C to 55°C and an altitude of 1,000 m
max. Also, the applicable surrounding range cannot be increased by derating.

*2. 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%

*3. Always perform risk assessment for the system and confirm that the safety requirements are met.

H Selecting a SERVOPACK
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2.3 Specifications

2.3.2 SERVOPACK with MECHATROLINK-III Communications References

2.3.2

References

SERVOPACK with MECHATROLINK-IIl Communications

Item

Specification

Drive Method

|GBT-based PWM control, sine wave current drive

Feedback

Serial encoder: 17 bits (absolute encoder)
20 bits or 24 bits (incremental encoder/absolute encoder)
22 bits (absolute encoder)

Environ-
mental
Conditions

Surrounding Air Tem-
perature”!

-5°C to 55°C

(With derating, usage is possible between 55°C and 60°C.)

Refer to the following section for derating specifications.

[1] =-7-Series -7S SERVOPACK with MECHATROLINK-IIl Communica-

tions References
Product Manual (Manual No.: SIEP S800001 28)

Storage Temperature

-20°C to 85°C

Surrounding Air
Humidity

95% relative humidity max. (with no freezing or condensation)

Storage Humidity

95% relative humidity max. (with no freezing or condensation)

Vibration Resistance

4.9 m/s?

Shock Resistance 19.6 m/s?
Degree SERVOPACK Model: SGD7S-
Degree of Protection P20 R70A, RO0A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A,

R70F, R90OF, 2R1F, 2R8F
120A20A008, 180A, 200A, 330A, 470A, 550A, 590A, 780A

IP10

Pollution Degree

2

» Must be no corrosive or flammable gases.

* Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.

1,000 m max. (With derating, usage is possible between 1,000 m and
2,000 m.)
Refer to the following section for derating specifications.

. *l
Altitude [0 =-7-Series -7S SERVOPACK with MECHATROLINK-IIl Communica-
tions References
Product Manual (Manual No.: SIEP S800001 28)
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.

I3 Compliance with UL Standards, EU Directives, UK Regulations, and
Other Safety Standards on page xxvii

Mounting

Base-mounted

Perfor-
mance

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
Fluctuation™

+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 sto 10 s (Can be set separately for acceleration and deceleration.)

Continued on next page.



2.3 Specifications

2.3.2 SERVOPACK with MECHATROLINK-IIl Communications References

Continued from previous page.

Iltem

Specification

Encoder Divided
Pulse Output

Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.

Overheat Protection
Input

Number of input points: 1
Input voltage range: 0 Vto +5 V

Allowable voltage range: 24 VDC £20%
Number of input points: 7
Input method: Sink inputs or source inputs
Input Signals
Input « P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) sig-
Sequence | Signals nals
Input That Can | « /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
Signals Be Allo- Torque Limit) signals
cated + /DEC (Origin Return Deceleration Switch) signal
» /EXT1 to /EXT3 (External Latch Input 1 to 3) signals
« FSTP (Forced Stop Input) signal
A signal can be allocated and the positive and negative logic can be
changed.
I/O Signals Fixed Allowable voltage range: 5 VDC to 30 VDC
Output Number of output points: 1
Output signal: ALM (Servo Alarm) signal
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 3
(A photocoupler output (isolated) is used.)
Output Signals
Sequence » /COIN (Positioning Qompletion) signgl .
Output Output » /V-CMP (Speed Coincidence Detection) signal
Signals Signals | + /TGON (Rotation Detection) signal
ThatCan | « /S-RDY (Servo Ready) signal
Be Allo- | « /CLT (Torque Limit Detection) signal
cated « /VLT (Speed Limit Detection) signal
» /BK (Brake) signal
* /WARN (Warning) signal
» /NEAR (Near) signal
A signal can be allocated and the positive and negative logic can be
changed.
Inter- Digital Operator (JUSP-OP05A-1-E) and personal computer (with Sig-
faces maWwin+)
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
i CN83 :
S;t?g:]sum_ ( ) ﬁglgress 03h to EFh (maximum number of slaves: 62) .
Setting The rotary switches (S1 and S2) are used to set the station address.
USB Interface | Personal computer (with SigmaWin+)
Communi- | Commu-
cations nications | Conforms to USB2.0 standard (12 Mbps).
(CN7) Standard
Di . CHARGE, PWR, CN, L1, and L2 indicators, and one-digit seven-seg-
isplays/Indicators

ment display

MECHATR
OLINK-III
Communi-

Communications Pro-
tocol

MECHATROLINK-III

Station Address
Settings

03h to EFh (maximum number of slaves: 62)
The rotary switches (S1 and S2) are used to set the station address.

Transmission Speed

100 Mbps

cations

Transmission Cycle

125 us, 250 us, 500 us, 750 us,
1.0 ms to 4.0 ms (multiples of 0.5 ms)

Number of Transmis-

sion Bytes

32 or 48 bytes/station
A DIP switch (83) is used to select the number of transmission bytes.

Continued on next page.
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2.3 Specifications

2.3.2 SERVOPACK with MECHATROLINK-III Communications References

Continued from previous page.

ltem Specification
Position, speed, or torque control with MECHATROLINK-III communi-
Performance -
cations
slee](tirggoe Reference Input MECHATROLINK-IIl commands (sequence, motion, data setting, data
P access, monitoring, adjustment, etc.)
Profile MECHATROLINK-III standard servo profile

MECHATROLINK-IIl Communica- Rotary switch (S1 and S2) positions: 16

tions Setting Switches Number of DIP switch (S3) pins: 4

Number of points: 2

Analog Monitor (CN5) Resolution: 16 bits

Accuracy: 220 mV (Typ)
Maximum output current: £10 mA
Settling time (£1%): 1.2 ms (Typ)

Output voltage range: £10 VDC (effective linearity range: £8 V)

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 -780A.)

Built-in (An external resistor must be connected to the SGD7S-470A to

Refer to the following catalog for details.
(70 AC Servo Drives -7 Series (Catalog No.: KAEP S800001 23)

Stopping with dynamic brake, deceleration to a stop, or coasting to a

Overtravel (OT) Prevention stop for the P-OT (Forward Drive Prohibit) or N-OT (Reverse Drive Pro-
hibit) signal
Protective Functions Overcurrent, overvoltage, low voltage, overload, regeneration error, etc.
Utility Functions Gain adjustment, alarm history, jogging, origin search, etc.
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 Modules

*1. If you combine a X-7-Series SERVOPACK with a Z-V-Series Option Module, the following X-V-Series SERVO-
PACKs specifications must be used: a surrounding air temperature of 0°C to 55°C and an altitude of 1,000 m

max. Also, the applicable surrounding range cannot be increased by derating.
*2. The coefficient of speed fluctuation for load fluctuation is defined as follows:

No-load motor speed - Total-load motor speed

Coefficient of speed fluctuation =

Rated motor speed

x 100%

*3. Always perform risk assessment for the system and confirm that the safety requirements are met.
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SERVOPACKS

This chapter provides information on wiring and connecting
SERVOPACKS to power supplies and peripheral devices.

SERVOPACK with Analog Voltage/Pulse Train

References . ........ ... .. . 3-2
3.1.2 SERVOPACK with MECHATROLINK-III
Communications References ............... 3-5

Wiring the Fully-Closed Module to the

SERVOPACK . ... 3-7
3.2.2  Wiring the Fully-Closed Module to the External

Encoder ..... ... ... ... .. 3-7




3-2

3.1 Basic Wiring Diagrams
3.1.1 SERVOPACK with Analog Voltage/Pulse Train References

Basic Wiring Diagrams

This section provide the basic wiring diagrams.

311  SERVOPACK with Analog Voltage/Pulse Train Refer-
ences

Refer to the following manual for details on terminals and connectors in the diagram that do not

have a reference page.
[J1 Z-7-Series -7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)



3.1 Basic Wiring Diagrams

3.1.1 SERVOPACK with Analog Voltage/Pulse Train References

SERVOPACK
Main circuit Motor
terminals terminals

Battery for absolute
encoder *2
28Vto4.5V

Absolute data

BAT(+
+
- BAT() \ 22
L

request input *2 ov ;th

Overheat protection input H

Sequence input signal
power supply input

+24v ™4

+24VIN (| 47

General-purpose sequence input O
(Servo ON input: ON to turn ON servo)

General-purpose sequence input 3
(Proportional Control input: ON for proportional action)

General-purpose sequence input 1
(Forward Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 2
(Reverse Drive Prohibit input: OFF to prohibit drive)

JSI (P-0T)
Jsi2 (N-0T)

/810 (/S-ON) ( 40

1 2 SG
v
/S01+

/802+
f /TGON+)
/S02-

28 ¢ /TGON-)

/813 (/P-CON) [ 41

/SO3+
(/S-RDY+)
/SO3

42

30 @@ﬂ)

[
as

o R

o5 <(/\/ CMP+, /00IN+)

26 </VCMP /COIN-)

T
L1 |
L2 | —
L3 L
) L1C | T
o e ! |
(For servo alarm | |
1Ry display) BI/®
N ® B2 | |
1PL B3 L
Servo power Servo power ) | -
ON OFF  1Kkm Q2 :
t T S | CN5
1KM 1SA S | |
1KM 1Ry 2KM Ground to | H
aresistanc ! |
2SA | oft00Q
or less. J L
- 5
Speed reference input D/A V-REF 37 <ALO1
Maximum input voltage: 12 V sa\ 6 m ALO2 Alarm Code Output
AD < << (OFF for alarm)
39 ), ALO3
T-REF 9 ==
Torque reference input *> D/A C
Maximum input voltage: +12 V 3G 10 3 ‘ ‘o
PAO *6 Encoder Divided
PULS . 7 2 i Eﬁ?ﬁﬁ\““’“‘
PULS
CW
[prase Al /PULS\\ 8 35 ¢ PBO 6 Encoder Divided
36 /PBO Pulse Output,
Position Reference § -cow ] /56N 1
hase B W< PCO Encoder Divided
CLR.\\ 15 /PCO Pulse Output,
CLR Phase C
/CLR\\ 14
< ;)PSS% Absolute encoder

Signal ground

General-purpose sequence output 1
(Speed Coincidence Detection output:

ON for coincidence, Positioning Completion
output: ON for completion)

General-purpose sequence output 2
(Rotation Detection output:
ON at setting or higher)

General-purpose sequence output 3

(Servo Ready output: ON when /

S-ON signal can be received)
+24V

Servo Alarm output

I 3.2 Wiring the Fully-
Closed Module on

|
! page 3-7
|

1 —

/sl4 ‘ ]
General-purpose sequence input 4 (/ALM-RST) \{ 44
(Alarm Reset input: ON to reset alarm) [
General-purpose sequence input 5 |  /Slb(P-CL) 45 jz +
(Forward External Torque Limit input: ON to limit) (
General-purpose sequence input 6 [ /SIB(N-CL) 46 %%it
(Reverse External Torque Limit input: ON to limif) _‘_
< bt ——
( SW& JHWBB+ T4-_
| 24v Fuse | W
' /HWBBI- | 3
I (
Safety *5 |
| | HweB2+ )
. |
== HweBe- ] 5
ov ——
—— Y —— - — - —— - —— - —|CN83{

position output |

FG Connect shield to connector shell.

Frame ground

H Wiring and Connecting SERVOPACKSs
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3.1 Basic Wiring Diagrams

3.1.1 SERVOPACK with Analog Voltage/Pulse Train References

*1.

*2.

*3,
*4,

*5.

*6.

i represents twisted-pair wires.

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

You can enable this function with a parameter setting.
The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or
reinforced insulation.
Refer to the following chapter if you use a safety function device.
(10 X-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)
If you do not use the safety function, insert the Safety Jumper Connector (provided as an accessory) into CN8
when you use the SERVOPACK.
Always use line receivers to receive the output signals.

Note: 1. 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 1/O signals of the CN1 connector. If the power supply is shared, the I/O
signals may malfunction.

2. Default settings are given in parentheses.



3.1 Basic Wiring Diagrams
3.1.2 SERVOPACK with MECHATROLINK-IIl Communications References

312 SERVOPACK with MECHATROLINK-III Communications
References

Refer to the following manual for details on terminals and connectors in the diagram that do not
have a reference page.

(17 Z-7-Series X-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)

T T Rs T, T T T SERVOPACK
| li lﬁ l _| Main circuit ‘ Motor r .
1QF terminals terminals
| s | !
l % WF‘LT 2KM | |
‘ —.
| | g |
| - 1KM |
|
) L1C !
| o o | |
: ] e | |
NG R | L
| Servo power Servo power P | -
H ON OFF 1KM CN&
| M | |
| 1KM 1SA | |
| 1KM 1Ry 2KM Ground to | H
. a resistance| N |
L ] o | |
...................... S —.
T T T T T T T T T T T T CNt f--———————"—"
Overheat protection input % 5
Sequence input signal C ALM+

power supply input i24 V_*3 +24VIN #Z N % Servo Alarm Output
- (OFF for alarm,
General-purpose sequence input 1 T S (P-OT) [ 7 E@ ~ 4LAM- ( )
(Forward Drive Prohibit input: OFF to prohibit drive) 1),/501+ (/BK+)

' General-purpose sequence output 1
‘ 2),/501- (/BK-) (Brake output: ON to release brake)

23),/802+

| |
| |
| |
|
| General-purpose sequence input 4 /814 YEXTY) (10 % SonerapuRose sequence ‘
| (External Latch Input 1: ON for latch) |
| |
| |
| |
| |
|

General-purpose sequence input 2 RJSI2(N-OT) | 8
(Reverse Drive Prohibit input: OFF to prohibit drive)

General-purpose sequence input 3 /SI3 (/DEC) 9
(Origin Return Deceleration Switch input: I
ON at limit switch)

(External Latch Input 2: ON for latch)

F‘:'—@
4@ PAO *5  Encoder Divided
%%*t 18 ),/PAO Pulse Output,
General-purpose sequence input 5 S /S5 UBXT2) |11 M Phase A °
ﬂ@

19/PBO *5 Encoder Divided
General-purpose sequence input 6 | /SIBYEXTY) (12 20),/PBO Pulse Output,
(External Latch Input 3: ON for latch) Phase B
/slo 43 21/),PCO *5  Encoder Divided
General-purpose sequence input O L 227} /PCO Pulse Output,
Phase C

*1 BAT(+
Battery for absolute +r|j Bt ()>14

encoder *2 16/, SG

_L 58V 1i0d5Y - T BAT () 15 %777 Signal ground
____________________________________ S
(T T T s e JOE T T )
: 2av T ] 7 1(* |
| . | % S I~ 8 | EDM1+ :
| e B0 |
L oV D ] s | i(ﬁ s |
S !
l I 3.2 Wiring the Fully- ﬁ% |
| Closed Module on — :
| page 3-7 S |
|

H
L _______________ e T — .
G%—/L Connector shell

FG Connect shield to connector shell.
Frame ground

H Wiring and Connecting SERVOPACKSs
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3.1 Basic Wiring Diagrams

3.1.2 SERVOPACK with MECHATROLINK-III Communications References

*]. 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.

(10 =-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications References
Product Manual (Manual No.: SIEP S800001 28)

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: 1. You can use parameters to change the functions allocated to the /DEC, P-OT, N-OT, /EXT1, /EXT2, and /
EXT3 input signals and the /SO1, /SO2, and /SOS output signals. Refer to the following section for details.
(10 =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References
Product Manual (Manual No.: SIEP S800001 28)

2. 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/0
signals may malfunction.

3. Default settings are given in parentheses.



3.2 Wiring the Fully-Closed Module

3.2.1 Wiring the Fully-Closed Module to the SERVOPACK

Wiring the Fully-Closed Module

3.2.1

Wiring the Fully-Closed Module to the SERVOPACK

The Fully-Closed Module is wired to the SERVOPACK by installing it in the SERVOPACK. Refer
to the following manual for details about the installation procedure.

(I =-V-Series/Z-V-Series for Large-Capacity Models/Z-7-Series Installation Guide Fully-closed Module
(Manual No.: TOBP C720829 03)

3.2.2

Wiring the Fully-Closed Module to the External Encoder

Connect CN31 on the Fully-Closed Module to the External Encoder with the External Encoder
Cable.

Depending on the External Encoder that will be used, a device may be required in the connec-
tion between the Fully-Closed Module and External Encoder. Refer to the following manual for
details about the necessary device and connection method.

(J0 =-7-Series AC Servo Drive Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

H Wiring and Connecting SERVOPACKSs
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3.2 Wiring the Fully-Closed Module

3.2.2 Wiring the Fully-Closed Module to the External Encoder



Semi-Closed Loop Con-
trol/Fully-Closed Loop
Control Online Switching

This chapter provides detailed information about Semi-
Closed Loop Control/Fully-Closed Loop Control Online
Switching.

Semi-Closed Loop Control/Fully-Closed Loop

Control Online Switching .................. 4-3
4.1.2 Semi-Closed Loop Control/Fully-Closed Loop

Control Switching . ....................... 4-5
4.1.3 Motor-Load Position Deviation Clear . . ........ 4-7

_

4.2.1  During Semi-Closed Loop Control ...........
4.2.2  During Fully-Closed Loop Control ............ 4-9

_

4.3.1 Semi-Closed Loop Control ................

4.3.2  Switching Semi-Closed Loop Control and
Fully-Closed Loop Control, and Fully-Closed
LoopControl . ........ ... .. ... 4-11

Electronic Gear Ratio for External Encoder

Conversion Settings . .................... 4-14
4.4.2  Encoder Divided Pulses during Fully-Closed
Loop Control Setting .. ................... 4-15

4.4.3 Setting the Number of External Encoder Scale
Pitches . ... ... ... .. . . . . . 4-17
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4.1 Introduction

4.1.1 Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching

Introduction

411

Semi-Closed Loop Control/Fully-Closed Loop Control
Online Switching

This section provides an introduction to Semi-Closed Loop Control/Fully-Closed Loop Control
Online Switching.

Information.  Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching is the overall term for
the function that combines the following two types of functions. The two types of functions
and the reference pages are given in the following table.

Function Name Reference

Semi-Closed Loop Control/

Fully-Closed Loop Control 4.1.2 Semi-Closed Loop Control/Fully-Closed Loop Control Switching

Switching on page 4-5
g/llce);c;r—Load Position Deviation 4.1.3 Motor-Load Position Deviation Clear on page 4-7
Sequence

The following example shows the sequence for Semi-Closed Loop Control/Fully-Closed Loop
Control Online Switching.

©)
Servo ON
(/S-ON input signal or SSE’S | Servo ON
SV_ON command)
Semi-Closed Loop Control/ OFF - © —
Fully-Closed Loop Control Selection Fullv-closed t | semi-closed "
(FLC input signal or ully-closed reques emi-closed reques
SVCMD_IO. FLC) ON
©)
Semi-Closed Loop Control/ ~ OFF —
Fully-Closed Loop Control Status Fully-closed status | Semi-closed status
(/FLCA output signal or ON
SVCMD_IO. FLCA)
@
Motor-Load Position OFF
Deviation Clear Do not clear
(/SFECLR input signal or ON
SVCMD_IO. SFECLR) Clear
®
Operation reference Position Position Position
(host controller = SERVOPACK) reference reference reference
/COIN (Positiggggl(bmpletion) 8{2’3 [ Posiioning || I | I
Positioning Positioning
completed completed
No Description
’ Analog voltage/pulse train references MECHATROLINK-IIl communications references
The host controller inputs the /S-ON (Servo ON) The host controller issues the SV_ON (Servo ON)
signal, and when operation preparations have command, and when operation preparations have
® | been completed, the host controller confirms that | been completed, the host controller confirms that
the /COIN (Positioning Completion) signal has the /COIN (Positioning Completion) signal has
turned ON (positioning completed). turned ON (positioning completed).
When positioning has been completed, the host When positioning has been completed, the host
@ | controller inputs the /FLC (Semi-Closed Loop Con- | controller inputs Semi-Closed Loop Control/Fully-
trol/Fully-Closed Loop Control Selection) signal. Closed Loop Control Selection (SVCMD_IO. FLC).

Continued on next page.

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.1 Introduction

4.1.1 Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching

Continued from previous page.

No.

Description

Analog voltage/pulse train references

MECHATROLINK-III communications references

The SERVOPACK executes the processing to
switch between semi-closed loop control and fully-
closed loop control, and when that processing has
completed, the SERVOPACK outputs the /FLCA
(Semi-Closed Loop Control/Fully-Closed Loop
Control Status) signal.

The SERVOPACK executes the processing to
switch between semi-closed loop control and fully-
closed loop control, and when that processing has
completed, the SERVOPACK outputs Semi-Closed
Loop Control/Fully-Closed Loop Control Status
(SVCMD_IO. FLCA).

The host controller confirms that the /FLCA output
signal has turned ON (fully-closed loop control sta-
tus), and then it turns ON the /SFECLR (Motor-
Load Position Deviation Clear) signal.

The host controller confirms that SVCMD_IO.
FLCA = ON (1: Fully-closed loop control status),
and then it turns ON Motor-Load Position Devia-
tion Clear (SVCMD_|O. SFECLR).

The host controller returns the /SFECLR input sig-
nal to OFF, and then it outputs the position refer-
ence to operate the motor. When the motor starts
operation, the /COIN (Positioning Completion) sig-
nal turns OFF.

The host controller returns SVCMD_IO. SFECLR to
OFF, and then it outputs the position reference to
operate the motor. When the motor starts opera-
tion, the /COIN (Positioning Completion) signal
turns OFF.

After motor operation has completed, the host
controller confirms that the /COIN (Positioning
Compiletion) signal has turned ON (positioning
completed), and then it inputs the /FLC input sig-
nal.

After motor operation has completed, the host
controller confirms that the /COIN (Positioning
Completion) signal has turned ON (positioning
completed), and then it inputs SVCMD_IO. FLC.

Refer to the following section for details on how to use this function.
I3 4.3 Checking Operations on page 4-10



4.1 Introduction

4.1.2 Semi-Closed Loop Control/Fully-Closed Loop Control Switching

41.2

Semi-Closed Loop Control/Fully-Closed Loop Control

Switching

Semi-Closed Loop Control/Fully-Closed Loop Control Switching is the function that switches
between semi-closed loop control and fully-closed loop control.

Sequence

When Semi-Closed Loop Control/Fully-Closed Loop Control Selection (/FLC input signal or
SVCMD_IO. FLQ) is changed, the control will change within the specified time*. When the con-
trol is changed, Semi-Closed Loop Control/Fully-Closed Loop Control Status (/FLCA output
signal or SYCMD_IO. FLCA) will change.

Semi-Closed Loop Control/
Fully-Closed Loop Control Selection

(/FLC input signal or
SVCMD_IO. FLC)

Semi-Closed Loop Control/
Fully-Closed Loop Control Status

(/FLCA output signal or
SVCMD_IO. FLCA)

OFF —— — —
Semi-closed
request Fully-closed request
ON
OFF - 3 %
Semiclosed L, Fully-closed status «—»
ON status :

Specified time*

* SERVOPACK with analog voltage/pulse train references: Within 2 ms
SERVOPACK with MECHATROLINK-III communications references: Within 250 ps + transmission line delay time

Internal Status of SERVOPACK

The following table gives the internal status of the SERVOPACK during semi-closed loop con-
trol and fully-closed loop control.

Specified time*

Internal Status of SERVOPACK

Item

During Semi-Closed
Loop Control

During Fully-Closed Loop Control

Reference

Motor-load position devi-
ation

Always zero.

Will be updated.

A.d10 (Motor-Load Posi-
tion Deviation Overflow)

Will not be detected.

Will be detected.

4.1.3 Motor-Load
Position Deviation
Clear on page 4-7

Encoder divided output

The motor encoder
position is divided by
Pn212.

« If PnO2A = n.OO00O:
The external encoder position is
converted to motor encoder units
by the Electronic Gear Ratio for
External Encoder Conversion
(Pn24A/Pn24C), and that posi-
tion is divided by Pn212.

 If PNO2A = n.O0O10:
The external encoder position is
divided by Pn281.

4.4.2 Encoder
Divided Pulses
during Fully-Closed
Loop Control Set-
ting on page 4-15

Feedback Position
(APOS)

Current feedback posi-
tion (APOS) = Previous
feedback position
(APOS) + Change in
motor encoder

Current feedback position (APOS)
= Previous feedback position
(APOS) + Change in external
encoder calculated with the Elec-
tronic Gear Ratio for External
Encoder Conversion (Pn24A/
Pn24C)

® Feedback Posi-
tion (APOS) on
page 4-6

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.1 Introduction

4.1.2 Semi-Closed Loop Control/Fully-Closed Loop Control Switching

€ Feedback Position (APOS)

The current feedback position (APOS) is calculated by adding the value of the change in posi-

tion from the encoder (current position - previous position) to the previous feedback position

(APQOS). The position information from the external encoder is first converted to the equivalent
of the motor encoder resolution by the Electronic Gear Ratio for External Encoder Conversion

(Pn24A/Pn24C), and then it is added to APOS. For this reason, the host controller does not
need to convert the reference amount for semi-closed loop control and fully-closed loop con-

*

trol.
Change in position from encoder:
T ————"——"7when semi-closed loop control ™
‘ Get encoder information (= change in motor encoder) .
. Motor encoder ‘
‘ position information ‘
' |
| — | .
| .| Actually driven count value
‘ Motor encoder position + + Electronic gear Motor encoder position of the motor encoder
N [pulse] (Pn20E/Pn21 O) [reference unit] . Pn824/Pn825 =
\ - || 000AH, 000BH
| 3 1 _ ] i
! Previous value ‘
‘ . Add remainder I
Previous value of motor .
‘ encoder position [pulse] of electronic gear ‘
-
* *
/FLC or ) Current
SVCMD_IO. FLC .|| CElectronicgear || APOS feedback
- T (Pn20E/Pn210) (feedback position) position
O (APOS)
+ T; Previous value J
Add remainder Previous feedback
of electronic gear position (APOS)
Previous value of external encoder
position [pulse] (equivalent to motor
encoder resolution)
External encoder — Actually driven count value
position [pulse] S Electronic gear External encoder of the external encoder

(equivalent to motor (Pn20E/Pn210) position [reference unit]

encoder resolution) + +
* T; Previous value J
External Encoder of electronic gear
Conversion
(Pn24A/Pn24C)

3

External encoder
position information

|

|

|

|

|

|

‘ Electronic Gear Ratio for Add remainder
|

|

|

|

| Get encoder information

Amount of change in position from encoder: when fully-closed loop control
— —— ——-—"—-71 (=change in external encoder calculated by the Electronic Gear Ratio for
External Encoder Conversion (Pn24A/Pn24C)

|
i
|
|
|
|
|
i
|
|
i
§

Pn824/Png25 =
000CH, 000DH

* Can be checked with a monitor only when using a SERVOPACK with MECHATROLINK-IIl communications refer-

ences.

For a SERVOPACK with analog voltage/pulse train references, the concept of the feedback position is the same
as that presented in the above diagram, but the values of APOS, Pn824, and Pn825 cannot be monitored.




4.1 Introduction

4.1.3 Motor-Load Position Deviation Clear

B Pn824 and Pn825: MECHATROLINK-IIl Communications References

Due to differences in the resolutions of the motor encoder and external encoder, even when the
target position (TPOS) is the same during semi-closed loop control and fully-closed loop con-
trol, the position of the machine may not be the same. To check the position information of the
motor encoder and external encoder, use Pn824 and Pn825 (Option Monitor 1 and 2 Selec-
tion).

Parameter Monitor Information Output Unit Remarks
. Reference
000Ah | PG count (lower 32 bits ;
( ) unit Actually driven count value of the
) Reference | motor encoder
Pn824 000Bh | PG count (upper 32 bits) unit
Pn825
n 000Ch | FPG count (lower 32 bits) Reference _
unit Actually driven count value of the
external encoder
000Dh | FPG count (upper 32 bits) Refﬁ;?tnce

B Resetting the APOS Value: MECHATROLINK-1II Communications References
Execute the CONFIG command to reset the value of APOS to 0.

413

Motor-Load Position Deviation Clear

Motor-Load Position Deviation Clear is the function that clears the deviation between the motor
and load position during fully-closed loop control. During semi-closed loop control, the motor-
load position deviation is always cleared and set to zero.

Sequence

During fully-closed loop control, the motor-load position deviation is always cleared and set to
zero when the /SFECLR input signal is enabled or SVCMD_IO. SFECLR = 1 (clear).

During fully-closed loop control, the motor-load position deviation is calculated and accumu-
lated when the /SFECLR input signal is disabled or SVCMD_I|O. SFECLR = 0 (do not clear).

Note: Hold the level of the SFECLR signal from when the status of the SFECLR signal changes until the status of
motor-load position deviation changes (4 ms or longer).

Semi-Closed Loop Control/ OFF ——
Fully-Closed Loop Control Selection Semi-closed -
(/FLC input signal or request Fully-closed request
SVCMD_IO. FLC) ON
Semi-Closed Loop Control/  OFF )
Fully-Closed Loop Control Status Semi-closed Fully-closed status
(/FLCA output signal or status

SVCMD_IO. FLCA) ON

Specified time*

OFF ‘
Motor-Load Position Deviation Clear
(/SFECLR input signal or Do not clear Clear
SVCMD_IO. SFECLR) ON |
4 ms 4 ms

[ max. | fmax. |

Deviation = zero | | Deviation = zero '

Deviation count
(with deviation)

Deviation count
(with deviation)

Motor-load position deviation

Constantly cleared in the Clear enabled status
semi-closed loop control status

* SERVOPACK with analog voltage/pulse train references: Within 2 ms
SERVOPACK with MECHATROLINK-III communications references: Within 250 ps + transmission line delay time

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.1 Introduction

4.1.3 Motor-Load Position Deviation Clear

Analog Monitor Signal Settings

You can monitor motor-load position deviation with SigmaWin+ or an analog monitor.
 SigmaWin+

Menu - Trace
» Analog Monitors

Parameter Name Description E\r/]\;hbﬁgd Cla:(-;,isoi;ica-
Pn006 |n.OOJO07 ?ﬂalOg Monitor Position deviation between motor and load
Signal Selection (output unit: 0.01 V/reference unit). S .
Pn007 | n.O0007 gnalog Monitor | 5 cition deviation between motor and load ately
Signal Selection (output unit: 0.01 V/reference unit).




4.2 Control Block Diagrams

Control Block Diagrams

This section provides control block diagrams during semi-closed loop control and fully-closed

loop control.

4.2.1 During Semi-Closed Loop Control

4.2.1

During Semi-Closed Loop Control

SERVOPACK
Torque
reference
Speed
reference
Pn109 Pn10A
Feedforward
Feedforward [—| fitter time
constant Servomotor
Position ICurrent— Power M
reference Deviaton Speed control | mplfier Q
counter PnO00 section section
vy - *
Pn200 Pn218* Pn20E Pn216* comf%lsnslggﬂon =nHDd
Clear =n.00O0x* Pn210  Pn217*
signal input Current feedback
el
conversion
Pn522 (Positioning

5@%%?@@9 Position | Completed Width)
output ] feedback Speed feedback ~

Divider ENC

e

Pn212

/COIN Un0OOD

* Function that can be used when using a SERVOPACK with analog voltage/pulse train references.

4.2.2

During Fully-Closed Loop Control

SERVOPACK
Torque
reference
Speed
re‘?erence
Pn109 Pn10A
Feedforward
Feedforward (—s{filter time
constant Servomotor
" 4
P?smon Speed — Current | Power QA Machine
reterence Deviation control ~ |control amplifier
counter Pn000 section e section
! _ - *
Pn200 Pn218* Pn20E Pn216* POstion cionl n.ooxg n.ooX
Glear . =n.O0O0OX* Pn210 Pn217* Pn22A External
signal input Current feedback encoder
Speed
conversion
Speed
conversion Speed feedback ‘
ENC)
Alarm — Ad10 Motor
detection . encoder
Position feedback o o
Encoder "M erial
lelded Pn522 . . ? conversion
pulse output Positioning Completed Width o Ph24A
PRO2A Pn24C
Pn212
=n.00XO
o Divider
Pn281
COIN UnOOE

* Function that can be used when using a SERVOPACK with analog voltage/pulse train references.

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.3 Checking Operations

4.3.1 Semi-Closed Loop Control

Checking Operations

This section provides the commissioning procedures for a SERVOPACK for using Semi-Closed
Loop Control/Fully-Closed Loop Control Online Switching. First confirm that the SERVOPACK
operates correctly with semi-closed loop control. Next, confirm that switching semi-closed
loop control and fully-closed loop control operates correctly, and confirm that the SERVOPACK
operates correctly with fully-closed loop control.

4.3.1

Semi-Closed Loop Control

The procedure to check operation of semi-closed loop control is given below.

1. Check the Servomotor with no load.

2. Set Pn002 = n.0O00O0O (do not use an external encoder) to enable semi-closed loop con-
trol.

3. Set Pn000 = n.O00O10 (position control with pulse train references) only when using a
SERVOPACK with analog voltage/pulse train references.

4. Set the following parameters for your device.

Pn000 = n.OOOX (Rotation Direction Selection)

Pn001 = n.O0O0OX (Motor Stopping Method for Servo OFF and Group 1 Alarms)
Pn001 = n.O0OXO (Overtravel Stopping Method)

Pn20E (Electronic Gear Ratio (Numerator))

Pn210 (Electronic Gear Ratio (Denominator))

Pn212 (Number of Encoder Output Pulses)

Pn50A (Input Signal Selections 1)

Pn50B (Input Signal Selections 2)

Pn511 (Input Signal Selections 5)

Pn515 (Input Signal Selections 6): SERVOPACK with analog voltage/pulse train references only
Pn516 (Input Signal Selections 7)

Pn50E (Output Signal Selections 1)

Pn50F (Output Signal Selections 2)

Pn510 (Output Signal Selections 3)

Pn514 (Output Signal Selections 4)

Pn517 (Output Signal Selections 5): SERVOPACK with analog voltage/pulse train references only
Refer to the following section for I/0 signal settings on a SERVOPACK with analog voltage/pulse train
references.

I3 4.5.11/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References on page 4-20

Refer to the following manuals for information about settings other than those listed above.

[1] =-7-Series AC Servo Drive -7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

(11 =-7-Series AC Servo Drive 2-7S SERVOPACK with MECHATROLINK-IIl Communications References Product
Manual (Manual No.: SIEP S800001 28)

5. To enable changes to the parameter settings, turn the power supply to the SERVOPACK
OFF and ON again.

6. Operate the SERVOPACK and check the following items during operation.

For a SERVOPACK with analog voltage/pulse train references, input the signals from the

host controller. For a SERVOPACK with MECHATROLINK-III communications refer-

ences, issue the Run command from the SERVOPACK or host controller.

« Are there any errors in the SERVOPACK?

» Does jogging function correctly when you operate the SERVOPACK without a load?

* Do the I/O signals turn ON and OFF correctly?

+ SERVOPACK with analog voltage/pulse train references only: Is power supplied to the Servomotor
when the /S-ON (Servo ON) signal is input?

« SERVOPACK with MECHATROLINK-III communications references only: Is power supplied to the
Servomotor when the SV_ON (Servo ON) command is sent from the host controller?

» Does the Servomotor operate correctly when a position reference is input by the host controller?



4.3 Checking Operations

4.3.2 Switching Semi-Closed Loop Control and Fully-Closed Loop Control, and Fully-Closed Loop Control

7. Connect the Servomotor to the machine.

Set Pn103 (Moment of Inertia Ratio).

If advanced autotuning can be applied, start advanced autotuning. This will automatically set Pn103
(Moment of Inertia Ratio).

If advanced autotuning cannot be applied, directly set Pn103 (Moment of Inertia Ratio).

Issue the Run command from the host controller and check that the machine’s move-
ment direction, travel distance, and movement speed agree with the references from the
host controller.

This concludes checking operation of semi-closed loop control.

4.3.2

Switching Semi-Closed Loop Control and Fully-Closed
Loop Control, and Fully-Closed Loop Control

The procedure to check operation of switching semi-closed loop control and fully-closed loop
control, and fully-closed loop control is given below.

1.

Confirm that the following procedure has been completed.
& 4.3.1 Semi-Closed Loop Control on page 4-10

Set the following parameters only when using a SERVOPACK with analog voltage/pulse

train references.

« Pn51A = n.OO0OX (/FLCA (Semi-Closed Loop Control/Fully-Closed Loop Control Status Output)
Signal Allocation)

« Pn58A = n.OOOOX (/FLC (Semi-Closed Loop Control/Fully-Closed Loop Control Selection Input)
Signal Allocation)

« Pn58A = n.OO0OXO (/SFECLR (Motor-Load Position Deviation Clear) Signal Allocation)

Refer to the following section for more information about the settings.

& 4.5.11/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References on page 4-20

Set the following parameters to enable Semi-Closed Loop Control/Fully-Closed Loop
Control Online Switching.

Required Parameter Settings Description
Set Pn002 to n.1000 (“The external encoder moves in the for-
Pn002 = n.XOOO (External ward direction for CCW motor rotation”). Or set Pn002 to n.300000

(“The external encoder moves in the reverse direction for CCW
motor rotation”). Either setting will enable fully-closed loop control.
Set the appropriate value for the device that will be used.

Encoder Usage)

Pn02A = n.OO0OX (Semi-Closed
Loop Control/Fully-Closed Loop
Control Switching Selection)

Set Pn02A = n.OOO1 (Enable Semi-Closed Loop Control/Fully-
Closed Loop Control Switching).

4. To enable changes to the parameter settings, turn the power supply to the SERVOPACK

OFF and ON again.

5. Set the servo OFF state.

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.3 Checking Operations

that are output.

4.3.2 Switching Semi-Closed Loop Control and Fully-Closed Loop Control, and Fully-Closed Loop Control

6. Confirm that the status of the inputs changes according to the signals and commands

Communications Reference

Confirmation Item

Analog voltage/pulse train refer-
ences

Confirm that the /FLCA (Semi-Closed Loop Control/Fully-Closed
Loop Control Status Output) signal changes according the ON
and OFF status of the /FLC (Semi-Closed Loop Control/Fully-
Closed Loop Control Selection Input) signal.

MECHATROLINK-IIl communica-
tions references

Confirm that Semi-Closed Loop Control/Fully-Closed Loop Con-
trol Status (SVCMD_IO. FLCA) changes according Semi-Closed
Loop Control/Fully-Closed Loop Control Selection (SVCMD_IO.
FLC).

Refer to the following section for more information about the com-
mands.

& 4.5.2 Command Details: SERVOPACK with MECHATROLINK-III
Communications References on page 4-25

Refer to the following section for details.
I3 4.1.2 Semi-Closed Loop Control/Fully-Closed Loop Control Switching on page 4-5

Set the following parameters required for fully-closed loop control according to your

device.

Required Parameter Settings

Description

Pn20A (Number of External
Encoder Scale Pitches)

Set the appropriate value for the device that will be used. Refer to

the following section for details.

& 4.4.3 Setting the Number of External Encoder Scale Pitches on
page 4-17

Pn24A (Electronic Gear Ratio for
External Encoder Conversion
(Numerator))

Pn24C (Electronic Gear Ratio for
External Encoder Conversion
(Denominator))

If required, set the appropriate value for the device that will be
used. Refer to the following section for details.

I 4.4.1 Electronic Gear Ratio for External Encoder Conversion Set-
tings on page 4-14

Pn02A = n.OOXO (Encoder Divided
Pulses Output Method Selection
during Fully-Closed Loop Control)

Pn212 (Number of Encoder Output
Pulses)

Pn281 (Encoder Output Resolution)

Set the appropriate value for the device that will be used. Refer to
the following section for detalils.

IZ 4.4.2 Encoder Divided Pulses during Fully-Closed Loop Control
Setting on page 4-15

Pn51B (Motor-Load Position Devia-
tion Overflow Detection Level)

Pn52A (Multiplier per Fully-closed
Rotation)

Pn522 (Positioning Completed
Width)

Set the appropriate value for the device that will be used. For

details, refer to the following manuals.

[11 =-7-Series AC Servo Drive 2-7S SERVOPACK with Analog Voltage/
Pulse Train References Product Manual (Manual No.: SIEP
S800001 26)

(1] X=-7-Series AC Servo Drive £-7S SERVOPACK with
MECHATROLINK-IIIl Communications References Product Manual
(Manual No.: SIEP S800001 28)

Pn22A = n.0O0O0O (Use motor
encoder speed.)

If Pn22A is set to n.1000 (Use external encoder speed), control
may become unstable. Do not use this setting.

OFF and ON again.

8. To enable changes to the parameter settings, turn the power supply to the SERVOPACK



4.3 Checking Operations

4.3.2 Switching Semi-Closed Loop Control and Fully-Closed Loop Control, and Fully-Closed Loop Control

9. Move the machine with your hand and check the following status with the Digital Opera-

tor or SigmaWin+.

* Does UnQOE (Fully-Closed Feedback Pulse Counter) count up when the Servomotor moves in the

forward direction?

« |s the travel distance of the machine visually about the same as the amount counted by UnOOE
(Fully-Closed Feedback Pulse Counter)?

Note: The unit for UnOOE (Fully-Closed Feedback Pulse Counter) is the value converted with the parameters.

SERVOPACK

Fully-Closed Feedback Pulse Fully-Closed
Counter (Value after conversion by the Option External encoder

Electronic Gear for External Encoder Pn24A @

Conversion (Pn24A/Pn24C)(Un0OE)

[Unit: Encoder pulse of motor encoder] Pn24C

Feedback Pulse Counter (UnO0OD)

[Unit: Encoder pulse]

Motor encoder

o

10. Set the servo ON state.

11. Input the position reference from the host controller and check the status of the follow-
ing items. Start from a low speed and gradually increase the speed.

Communications Refer-
ence

Confirmation Item

Analog voltage/pulse
train reference

» Does switching semi-closed loop control/fully-closed loop control operate
correctly, including the host controller?

» Does the /SFECLR (Motor-Load Position Deviation Clear) signal operate cor-
rectly?

MECHATROLINK- IlI
communications
reference

» Does switching semi-closed loop control/fully-closed loop control operate
correctly, including the host controller?

« Does Motor-Load Position Deviation Clear (SVCMD_IO. SFECLR) operate
correctly?

Refer to the following section for the sequence for clearing motor-load position deviation.
IZ 4.1.3 Motor-Load Position Deviation Clear on page 4-7

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.4 Parameter Setting Details

4.4.1 Electronic Gear Ratio for External Encoder Conversion Settings

m Parameter Setting Details

441

Electronic Gear Ratio for External Encoder Conversion
Settings

This product is equipped with the Electronic Gear for External Encoder Conversion. This func-
tion matches the resolution bits of the external encoder to the resolution bits of the motor
encoder, and it is used for applications that switch between and use semi-closed loop control
and fully-closed loop control. The following parameters set this gear.

Electronic Gear Ratio for External Encoder Conversion (Numerator) [ speed | [ Position | [ Torque ]
Pn24A Setting Range Setting Unit Default Setting When Enabled | Classification
1to
1,073,741,824 - 1 After restart Setup
Electronic Gear Ratio for External Encoder Conversion (Denominator) [ speed | [ Position | [ Torque |
Pn24C Setting Range Setting Unit Default Setting When Enabled | Classification
1to
1,073.741,824 - 1 After restart Setup

The effect of setting these parameters is as follows.

« During semi-closed loop control, control is performed with the resolution bits of the motor
encoder. During fully-closed loop control, control is performed with the resolution bits of the
external encoder. However, matching the resolution bits for the internal calculation of these
two encoders eliminates the need to convert the number of pulses provided from the host
controller, even when switching between semi-closed loop control and fully-closed loop con-
trol.

Note: The encoder resolution bits as viewed from the host controller is that of the motor encoder.

« Since the position deviation unit will be the same during semi-closed loop control and fully-
closed loop control, shock will be reduced even when control is switched from a state where
position deviation has been accumulated.

Calculating the Settings Pn24A and Pn24C

This example gives the method of calculating Pn24A and Pn24C for a roll feeder.

=

/ .
@

®
0]
©) @
No. System Configuration Example
® | Drive motor and motor encoder Motqr encoder resolution bits (Mr) = Resolution:
24 bits/rev
@ | Drive gear on motor Number of teeth (Nm) = 30
® | Drive gear on roll Number of teeth (N1) = 80
@ | Drive roll Diameter of roll (Dr) = 200 mm
® | External encoder detection roll Diameter of roll (Df) = 60 mm
® | External encoder Extgrnal enooder resolution bits (Fr) = Resolu-
tion: 20 bits/rev




4.4 Parameter Setting Details

4.4.2 Encoder Divided Pulses during Fully-Closed Loop Control Setting

# Calculating the Settings

Pn24A  Mr Df N1 16777216 x60 x80 80530636800 64

Pn24C ~ Fr  Dr  Nm 1048576 x200 x30 _ 6291456000 _ 5

44.2

Encoder Divided Pulses during Fully-Closed Loop Con-
trol Setting

This product has two types of division methods during fully-closed loop control. The methods
are set with PnO2A = n.O0OX0O (Encoder Divided Pulses Output Method Selection during Fully-
Closed Loop Control).

Parameter Meaning When Enabled | Classification

During fully-closed loop control, output
encoder divided pulses for position feedback

n.O00O00O from an external encoder according to the
(default set- value after conversion using the Electronic
ting) Gear Ratio for External Encoder Conversion
Pn02A (Pn24A/Pn24C) and the setting value of After restart Setup
Pn212.

During fully-closed loop control, output
encoder divide pulses for position feedback
from an external encoder according to the set-
ting value of Pn281.

n.OO010

Information Division Method during Semi-Closed Loop Control
During semi-closed loop control, position feedback from the motor encoder is output as
divided pulses according to the setting of Pn212, regardless of whether PN002A is set to
n.O0000 or n.OO10.

Differences from the Standard Product

When Pn02A is set to n.0O10, this product behaves in the same manner as the standard
product during semi-closed loop control and fully-closed loop control.

When Pn02A is set to n.dO0MO, this product behaves in the same manner as the standard
product during semi-closed loop control, but it behaves in a different manner during fully-
closed loop control. The standard product outputs position feedback as divided pulses
according to the setting of Pn281 during fully-closed loop control, but this product outputs
position feedback as divided pulses according to the setting of Pn212 during fully-closed
loop control. However, shock is reduced when changing control because the value of the
Electronic Gear Ratio for External Encoder Conversion (Pn24A/Pn24C) is used.

Calculating the Setting of Pn212

This section describes how to calculate the setting of Pn212 (Number of Encoder Output
Pulses).

Number of Encoder Output Pulses [ speed | [ Position | [ Torque |
Pn212 Setting Range Setting Unit Default Setting When Enabled Classification
16 to
1,073.741,824 1 P/Rev 2048 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.

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.4 Parameter Setting Details

4.4.2 Encoder Divided Pulses during Fully-Closed Loop Control Setting

Setting of the Number . Encoder Resolution Bits Upper Limit of Servomotor
o Ereeser Cuipui Falsss Setting 20 bits 22 bits 24 bits Speed for Set Number of
[P/Rev] Increment | (1,048,576 | (4,194,304 |(16,777,216 | Encoder OL.JTEUT Pulses
pulses) pulses) pulses) [min™']
16 to 16,384 1 @) O O 6000
16,386 to 32,768 2 ©) O O 3000
32,772 to 65,536 4 O O O 1500
65,544 to 131,072 8 O O O 750
131,088 to 262,144 16 O O O 375
262,176 to 524,288 32 - O O 187
524,352 to 1,048,576 64 - O O 93
1,048,704 to 2,097,152 128 - - Oo* 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

paosigna L L LT L L L LU L L e

mosgra - L L LU UL
|

‘ 1 revolution

€ Upper Limit of Pn212

When Pn02A is set to n.0O0O00O, the upper limit of Pn212 (Number of Encoder Output Pulses) is
either the resolution bits of the motor encoder or the resolution bits of the external encoder,
whichever resolution bits is lower.

Example If the resolution bits of the motor encoder is 24 bits/rev and the resolution bits of the external
encoder is 20 bits/rev, the resolution bits of the external encoder is lower, so the upper limit
of Pn212 will be 1,048,576 (encoder resolution) + 4 (multiplier) = 262,141 pulses/rev. There-
fore, confirm that the setting of Pn212 is less than or equal to the upper limit value of
262,144,

Calculating the Setting of Pn281

This section describes how to calculate the setting of Pn281 (Encoder Output Resolution).

Encoder Output Resolution [ speed | [ Position | [ Torque |
Pn281 Setting Range Setting Unit Default Setting When Enabled | Classification
1 to 4096 1 edge/pitch 20 After restart Setup

Note: 1. The maximum setting for the encoder output resolution is 4,096. Pulse output at an encoder resolution of
4,096 or higher is not possible.
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.



4.4 Parameter Setting Details

4.4.3 Setting the Number of External Encoder Scale Pitches

When Pn281 is set to the resolution (number of divisions) of the external encoder, divided
pulses are output at the minimum resolution bits of the encoder. Calculate the appropriate set-
ting for the machine that will be used based on the resolution (number of divisions) of the exter-
nal encoder.

Refer to the following section for details on the resolution (number of divisions) of the external
encoder.
I3 Encoder Resolution Bits and Resolution (Number of Divisions) on page 4-18

Information.  YWhen using external encoder RRU77-4096ADF
* Resolution bits: 20 bits/rev
» Resolution (number of divisions): 256
When Pn281 is set to 256, 1,048,576 pulses are output when the external encoder rotates
once.
When Pn281 is set to 1, 4096 pulses are output when the external encoder rotates once.

44.3

Setting the Number of External Encoder Scale Pitches

Set the number of external encoder scale pitches in Pn20A. The setting of Pn20A will depend
on the external encoder that you use.

Number of External Encoder Scale Pitches Position
Pn20A Setting Range Setting Unit Default Setting When Enabled | Classification
4101048576 | Sca":‘lu"ii'é%h/ revo- 32768 After restart Setup

+ Position loop gain calculation and other calculations in the SERVOPACK during fully-closed
loop control
Important « Phase C output of encoder divided pulses

4@ Pn20A must be set with the correct value because it affects the following functions.

Set the number of external encoder scale pitches per Servomotor rotation in Pn20A.

Note: 1. If there is a fraction, round off the digits below the decimal point.

2. If the number of external encoder scale pitches per Servomotor rotation is not an integer, there will be devi-
ation in the position loop gain (Kp), feedforward, and position reference speed monitor. This is not relevant
for the position loop and it therefore does not interfere with the position accuracy.

Example An example where the external encoder rotates once when the Servomotor rotates once.

% Servomotor (motor encoder)

External encoder

Resolution bits of the external encoder: 20 bits/rev
Resolution (number of divisions) of the external encoder: 256

220 = 256 = 1,048,576 + 256 = 4096. The setting is 4096.

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.4 Parameter Setting Details

4.4.3 Setting the Number of External Encoder Scale Pitches

Encoder Resolution Bits and Resolution (Number of Divi-

sions)
The following table gives the resolution bits and resolution (number of divisions) of various
encoders.
Model Relay device Maxi-
between
RO Fully-Closed | Reso- | RSSO~ | mum
Output Signal | Manufacturer | Encoder Sensor Y . lution | Spee
Scale Module and | lution . 1l
Type Head Bit d
rotary . q
min
encoder
Magnescale | Sealed RU77-4096ADF ™ - 256 20 | 2000
Co., Ltd. Type RU77-4096AFFTO01" - 1024 | 22 | 2000
c q 4096 27 1600
Xpose %
Type ECA4412 4096 28 800
4096 29 400
Dr. )
Encoder f JOHANNES ROR20T0 EIB3391Y ao%e 2 200
Vooramare | HEIDENHAIN RCN5010™ 4096 | 28 | 800
Serial Gmor | Sealed RCN8O10™ 4006 | 29 | 400
Interface ROC2310*2 4096 26 | 3000
=-LINK
( ) ROC7310™ 4096 | 28 | 800
RA23Y-
Ooooooooo™ - 4096 23 14600
Renishaw Exposed RA26Y- _
PLC Type Ooooooooo™? 4096 | 26 | 8250
RA30Y-
Ooooooooo® - 4096 30 200

*1. The maximum speeds given in the above table are the maximum applicable speeds of the encoders when com-
bined with a SERVOPACK.
The actual speed will be restricted by either the maximum speed of the Rotary Servomotor or the maximum
speed of the rotary encoder (given above).

*2. This is a single-turn absolute encoder.
Note: 1. Confirm detailed specifications, such as the tolerances, dimensions, and operating environment, with the
manufacturer of the rotary encoder before you use it.
2. 2-LINK is a registered trademark of Yaskawa Electric Corporation.



4.5 Signal and Command Setting Details

m Signal and Command Setting Details

This section provides details about the signals or commands that must be configured to use
this product.

Information. ' he method to switch between semi-closed loop control and fully-closed loop control will

depend on the SERVOPACK that is used.

+ SERVOPACK with analog voltage/pulse train references: Switch with I/O signals. Refer to
the following section for details.
= 4.5.11/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References on page

4-20

+ SERVOPACK with MECHATROLINK-III communications references: Switch with

MECHATROLINK-IIl communications commands. Refer to the following section for details.

I 4.5.2 Command Details: SERVOPACK with MECHATROLINK-III Communications References on
page 4-25

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.5 Signal and Command Setting Details

4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References

4.5.1

I/0 Signal Allocations: SERVOPACK with Analog Volt-

_age/Pulse Train References

Functions are allocated to the pins on the I/0O signal connector (CN1) in advance. You can
change the allocations and the polarity for some of the connector pins. Function allocations

and polarity settings are made with parameters.
This section describes the I/O signal allocations.

Input Signal Allocations

Although you can use the input signals with the default settings, you must allocate the input
signals related to Semi-Closed Loop Control/Fully-Closed Loop Control Switching to pins 40 to
46 on the I/0 signal connector (CN1) when using this product.

First set Pn50A to n.OO0O1 (Change the individual sequence input signal allocations).

Parameter Description When Enabled | Classification
?cigguﬂoset— Use the sequence input signal terminals with
. the default allocations.
Pn50A |ting) After restart Setup
n.0001 Change the individual sequence input signal

allocations.

Important

< - If you change the default polarity settings for the /S-ON (Servo ON), P-OT (Forward Drive Pro-

@ hibit), or N-OT (Reverse Drive Prohibit) signal, the main circuit power supply will not be turned

OFF and the overtravel function will not operate if there are signal line disconnections or other
problems. If you must change the polarity of one of these signals, verify operation and make

sure that no safety problems will exist.

« If you allocate two or more signals to the same input circuit, a logical OR of the inputs will be
used and all of the allocated signals will operate accordingly. This may result in unexpected

operation.

The input signals that you can allocate to the pins on the I/O signal connector (CN1) and the
related parameters are given in the following table. Signals in cells in bold lines are unique to

this product.

Input Signal Input Signal Name Parameter
/S-ON Servo ON Pn50A = n.O0OXO
/P-CON Proportional Control Pn50A = n.OOXOO
P-OT Forward Drive Prohibit Pn50A = n.XOOO
N-OT Reverse Drive Prohibit Pn50B = n.OOOX
/ARM-RST Alarm Reset Pn50B = n.O0OXO
/P-CL Forward External Torque Limit Pn50B = n.OXOO
/N-CL Reverse External Torque Limit Pn50B = n.XOOO
/SPD-D Motor Direction Pn50C = n.OOOX
/SPD-A Internal Set Speed Selection Pn50C = n.OOXO
/SPD-B Internal Set Speed Selection Pn50C = n.OXOO
/C-SEL Control Selection Pn50C = n.XOOO
/ZCLAMP Zero Camping Pn50D = n.OO0OX
/INHIBIT Reference Pulse Inhibit Pn50D = n.OOXO
/G-SEL Gain Selection Pn50D = n.OXOO
SEN Absolute Data Request Pn515 = n.O0O0OX
JPSEL g\(,e\)‘i?ginoe Pulse Input Multiplication Pn515 = n.0O0XO
FSTP Forced Stop Pn516 = n.OO00OOX
JFLC gglnew(i)—t%gsed/Fully—Closed Loop Control Pn58A = n.CICIOIX
/SFECLR Motor-Load Position Deviation Clear Pn58A = n.OOOXO




4.5 Signal and Command Setting Details

4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References

€ Relationship between Parameter Settings, Allocated Pins, and Polari-
ties

The following table shows the relationship between the input signal parameter settings, the

pins on the I/O signal connector (CN1), and polarities.

Parameter . L
Setting Pin No. Description

0 40

2 42 — - *

3 43 A reverse signal (a signal with “/” before the signal abbreviation, such as the /

4 14 S-ON signal) is active when the contacts are ON (closed).

5 15 A signal that does not have “/” before the signal abbreviation (such as the P-
QOT signal) is active when the contacts are OFF (open).

6 46

7 B The input signal is not allocated to a connector pin and it is always active.
If the signal is processed on a signal edge, then it is always inactive.

8 B The input signal is not allocated to a connector pin and it is always inactive.
Set the parameter to 8 if the signal is not used.

9 40

A 41 +24V N

B 42 = - D@

C 43 A reverse signal (a signal with “/” before the signal abbreviation, such as the /

D 44 S-ON signal) is active when the contacts are OFF (open).

E 15 A signal that does not have “/” before the signal abbreviation (such as the P-
QT signal) is active when the contacts are ON (closed).

F 46

Note: Refer to the following section for details on input signal parameter settings.
I 8.2.1 List of Servo Parameters on page 8-3

€ Example of Changing Input Signal Allocations

The following example shows reversing the P-OT (Forward Drive Prohibit) signal allocated to
CN1-42 and the /P-CL (External Torque Limit) signal allocated to CN1-45.

Pn50A = n.20000 Pn50B = n.O500 Before change
2 J
Pn50A = n.5001 Pn50B = n.002000  After change

Refer to the following manual for the parameter setting procedure.
(10 =-7-Series X-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

€ Confirming Input Signals

You can confirm the status of input signals on the I/0O signal monitor. Refer to the following
manual for information on the 1/0 signal monitor.

[1] =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.5 Signal and Command Setting Details

4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References

Output Signal Allocations

You can allocate the desired output signals to pins 25 to 30 and 37 to 39 on the I/O signal con-
nector (CN1). You set the allocations in the following parameters: Pn50E, Pn50F, Pn510,
Pn512, Pn513, Pn514, Pn517, and Pn51A.

2 » The signals that are not detected are considered to be OFF. For example, the /COIN (Position-
@ ing Completion) signal is considered to be OFF during speed control.
» Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent
Important the holding brake from operating if its signal line is disconnected. If you must change the polar-
ity of this signal, verify operation and make sure that no safety problems will exist.

« If you allocate more than one signal to the same output circuit, a logical OR of the signals will
be output.

Output signals are allocated as shown in the following table. Signals in cells in bold lines are
unique to this product.

Refer to Interpreting the Output Signal Allocation Tables and change the allocations accord-
ingly.
Interpreting the Output Signal Allocation Tables

are allocated to CN1 pins according to the settings.

L

(These columns give the parameter settings to use. Signalﬁ

Output Signal Name|  otput [ CN1 Pin No. \ Disabled
and Parameter Signal | 25and26 | 27and 28 | 29 and 30 37 38 39 (Not Used)
Positioning
Completion /COIN 1 2 3 4 5 6 0
Pn50E = n.OOXO \ Y,
-

4-22
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4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References

. CN1 Pin No. .
Output Signal Name Output 25 and | 27 and | 29 and Disabled
and Parameter Signal Not Used
] 26 o8 30 37 38 39 ( )
Positioning Completion )
/COIN (default 2 3 4 5 6 0
Pn50E = n.OOOX setting)
Speed Coincidence 1
Detection /N-CMP (default 2 3 4 5 6 0
Pn50E = n.OOXO setting)
. . 2
Rotation Detection
/TGON 1 (default 3 4 5 6 0
Pn50E = n.OXOO setting)
Servo Ready 3
Pn50E = n.XOOO /S-RDY ! S R B 5 6 0
Torque Limit Detection 0
Pn50F = n.OOOX /CLT ! 2 8 4 5 6 (default setting)
Speed Limit Detection 0
Pn50F = n.OOXO NLT L 2 3 4 5 6 (default setting)
Brake 0
Pn50F = n.OXOO /BK ! 2 8 4 5 6 (default setting)
Warning 0
Pn50F = n.XOOO /WARN ! 2 8 4 5 6 (default setting)
Near 0
Pn510 = n.OOOX NEAR ! 2 8 4 5 6 (default setting)
Reference Pulse Input
Multiplication Switch- 0
ing Output /PSELA ! 2 8 4 5 6 (default setting)
Pn510 = n.OOXO
Preventative Mainte- 0
nance /PM 1 2 3 4 5 6 :
default sett
Pn514 = n.OXOO (default setting)
Alarm Code 4
Pn517 = n.OOOX ALOT ! 2 R GG I 6 0
Alarm Code >
Pn517 = n.O0XO ALO2 ! 2 8 4 gﬁﬂg 6 0
Alarm Code 6
Pn517 = n.OXOO ALO3 ! 2 8 4 5 gﬂﬁg 0
Semi-closed/Fully-
closed Loop Control 0
Status /FLCA ! 2 8 4 5 6 (default setting)
Pn51A = n.OOOX
_ Reverse polarity for
N CN1-25 and ON1-26
_ Reverse polarity for CN1-27 and
Pn512 = n.0O0O10 CN1-28
. 0
Pn512 = n.O100O Reverse polarity for CN1-29 and CN1-30 (default setting)

Pn512 = n.1000

Reverse polarity for CN1-37

Pn513 = n.O0O0O1

Reverse polarity for CN1-38

Pn513 = n.O00O10

Reverse polarity for CN1-39

in the default

(is not reversed

The polarity )

settings.

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.5 Signal and Command Setting Details

4.5.1 1/0 Signal Allocations: SERVOPACK with Analog Voltage/Pulse Train References

€ Example of Changing Output Signal Allocations

The following example shows disabling the /COIN (Positioning Completion) signal allocated to
CN1-25 and CN1-26 and allocating the /BK (Brake) signal.

Pn50E = n.O0O10O Pn50F = n.000O0O  Before change
l \!
Pn50E = n.OO0O Pn50F =n.O0100  After change

Refer to the following manual for the parameter setting procedure.
(1] =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

€ Checking Output Signal Status

You can confirm the status of output signals on the I/O signal monitor. Refer to the following
manual for information on the 1/0 signal monitor.

[J1 Z-7-Series -7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)



4.5 Signal and Command Setting Details

4.5.2 Command Details: SERVOPACK with MECHATROLINK-IIIl Communications References

4.5.2

Command Details: SERVOPACK with MECHATROLINK-
Il Communications References

Commands for Semi-Closed Loop Control/Fully-Closed
Loop Control Online Switching

This product has the following MECHATROLINK-III communications commands for Semi-
Closed Loop Control/Fully-Closed Loop Control Online Switching.

» Semi-Closed Loop Control/Fully-Closed Loop Control Selection Signal (FLC)

» Motor-Load Position Deviation Clear Signal (SFECLR)

» Semi-Closed Loop Control/Fully-Closed Loop Control Status Signal (FLCA)

The following tables give the bit allocations and details of these signals.

€ SVCMD_IO (output) region: 8th to 11th bytes of command field
Command region from host controller to SERVOPACK.

Bit 7 Bit 6 Bit 5 Bit 4 Btsa | Bit2 | Bit1 | Bito

N_CL P_CL P_PPI V_PPI Reserved (0)

Bit 15 Bit14 | Bit13 | Bit12 Bit11 | Bit1o | Bito9 | Bits

Reserved (0) G-SEL

Bit 23 Bit22 [ Bit21 Bit 20 Bit19 | Bit18 | Bit17 | Bit16
Reserved SO03 | 802 SO1 BANK_SEL

Bitst | Bit30 | Bit29 | Bit2s8 | Bit27r | Bit26 Bit 25 Bit 24

Reserved (0) SFECLR FLC

« Details of Output Signal Bits

Bit Name Description Value Setting E\rl1vahbeI2d
, Semi-closed loop
Semi-Closed Loop Control/| O control
FLC Fully-Closed Loop Control Level
Selection y Fully-closed loop
24 control

Switches the control between semi-closed loop control and fully-closed loop control when
Semi-Closed Loop Control/Fully-Closed Loop Control Switching is enabled (Pn02A =
n.ooom).

Motor-Load Position Devia- 0 Do not clear

SFECLR tion Clear 1 Clear

Level

25 Clears the motor-load position deviation when Semi-Closed Loop Control/Fully-Closed Loop

Control Switching is enabled (Pn02A = n.OOO1). Motor-load position deviation continues to
be cleared while the signal is 1 (clear).

Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching
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4.5 Signal and Command Setting Details

4.5.2 Command Details: SERVOPACK with MECHATROLINK-IIIl Communications References

4 SVCMD_IO (I/0 signal status) region: 8th to 11th bytes of response

|

field
Response region from the SERVOPACK to the host controller.
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
ESTP EXT3 EXT2 EXT1 N-OT P-OT DEC Res(%g"ed
Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8
ZPOINT PSET NEAR DEN N-SOT P-SOT | BRK_ON Res‘(%g"ed
Bit 23 Bit 22 Bit 21 Bit 20 Bit 19 Bit 18 Bit 17 Bit 16
Reserved (0) ZSPD V_CMP V_LIM T_LIM
Bit 31 Bit 30 Bit 29 Bit 28 Bit 27 Bit 26 Bit 25 Bit 24
IO_STS8 IO_STS7 IO_STS6 IO_STS5 I0_STS4 IO_STS3 IO_STS2 FLCA
+ Details of I/0 Signal Status Bits
Bit Name Description Value Setting
Semi-Closed Loop Con- 0 Semi-closed loop control status
FLCA trol/Fully-Closed Loop
24 Control Status 1 Fully-closed loop control status

Determines the control status (semi-closed loop control/fully-closed loop control).

Important

When an 1/0 signal monitor for CN1 is allocated to bit 24 with a setting, such as Pn860, the sig-

Bit 24 of SVCMD_IO can also be used as IO_STS1 in the same manner as the standard product.
nal status changes with a logical OR of that signal and the FLCA signal.

4-26




Monitoring

This chapter provides information on monitoring SERVO-
PACK status.

5.1.1  Monitoring Operation, Status, and I/0 ........

_

5.2.1 Using the SigmaWin+ .....................
5.2.2 Using the Analog Monitors . ................ 5-7




5.1 Monitoring SERVOPACK Status

5.1.1 Monitoring Operation, Status, and 1/0

EEN Monitoring SERVOPACK Status

511  Monitoring Operation, Status, and I/0

Items That You Can Monitor

The items that you can monitor on the Operation Pane, Status Pane, and I/O Pane are listed
below.

» Operation Pane

Monitor Items

» Motor Speed » Consumed Power
» Speed Reference » Cumulative Power Consumption
* Internal Torque Reference » DB Resistor Consumption Power
» Angle of Rotation 1 » Absolute Encoder Multiturn Data
(number of encoder pulses from encoder phase C) | « Absolute Encoder Position within One Rotation
» Angle of Rotation 2  Absolute Encoder (Lower)
(electrical angle from polarity origin) » Absolute Encoder (Upper)
« Input Reference Pulse Speed « Input Reference Pulse Counter
« Deviation Counter (Position Deviation) » Feedback Pulse Counter
« Cumulative Load « Fully Closed Feedback Pulse Counter
» Regenerative Load - Total Operating Time
» Power Consumption

» Status Pane

Monitor Items

* Main Circuit « Position Reference (PULS)

» Encoder (PGRDY) « Position Reference Direction

« Motor Power (Request) * Clear Signal (CLR)*

» Motor Power ON » Surge Current Limiting Resistor Short Relay
« Dynamic Brake (DB) » Regenerative Transistor

« Rotation (Movement) Direction » Regenerative Error Detection

» Mode Switch » AC Power ON

» Speed Reference (V-Ref) » Overcurrent

» Torque Reference (T-Ref) « Origin Not Passed

* Can be monitored only when using a SERVOPACK with analog voltage/pulse train references.



5.1 Monitoring SERVOPACK Status

5.1.1 Monitoring Operation, Status, and I/O

* I/0 Pane: SERVOPACK with Analog Voltage/Pulse Train References

Monitor Items

Input Signal Status

N (Servo ON Input Signal)

ON (Proportional Control Input Signal)

OT (Forward Drive Prohibit Input Signal)

OT (Reverse Drive Prohibit Input Signal)

P-CL (Forward External Torque Limit Signal)

» /N-CL (Reverse External Torque Limit Signal)

* /ALM-RST (Alarm Reset Input Signal)

» SEN (Absolute Data Request Input Signal)

» /SPD-D (Motor Direction Signal)

» /SPD-A (Internal Set Speed Selection Input Sig-
nal)

« /SPD-B (Internal Set Speed Selection Input Sig-
nal)

« /C-SEL (Control Selection Input Signal)

» /ZCLAMP (Zero Clamping Input Signal)

« /INHIBIT (Reference Pulse Inhibit Input Signal)

» /G-SEL (Gain Selection Input Signal)

» /P-DET (Polarity Detection Input Signal)

» PULS (Pulse Reference Input Signal)

» SIGN (Sign Reference Input Signal)

» CLR (Position Deviation Clear Input Signal)

» /PSEL (Reference Pulse Input Multiplication
Input Signal)

» FSTP (Forced Stop Input Signal)

« /FLC (Semi-closed/Fully-closed Loop Control
Selection Input Signal)

» /SFECLR (Motor-Load Position Deviation Clear
Input Signal)

-O
-C

S
P
p-
N-

/
/
/

Output Signal Status

* ALM (Servo Alarm Output Signal)

« /COIN (Positioning Completion Output Signal)

» /V-CMP (Speed Coincidence Detection Output
Signal)

« /TGON (Rotation Detection Qutput Signal)

» /S-RDY (Servo Ready Output Signal)

« /CLT (Torque Limit Detection Output Signal)

* /VLT (Speed Limit Detection Output Signal)

 /BK (Brake Output Signal)

« /WARN (Warning Output Signal)

« /NEAR (Near Output Signal)

« ALO1 (Alarm Code Output Signal)

« ALO2 (Alarm Code Output Signal)

« ALOS (Alarm Code Output Signal)

« PAO (Encoder Divided Pulse Output Phase A
Signal)

« PBO (Encoder Divided Pulse Output Phase B
Signal)

« PCO (Encoder Divided Pulse Output Phase C
Signal)

» /PSELA (Reference Pulse Input Multiplication
Switching Output Signal)

- /PM (Preventative Maintenance Output Signal)

» /FLCA (Semi-closed/Fully-closed Loop Control
Status Output Signal)

» |/O Pane: SERVOPACK with MECHATROLINK-III Communications References

Monitor Items

Input Signal Status

OT (Forward Drive Prohibit Input Signal)

OT (Reverse Drive Prohibit Input Signal)

/P-CL (Forward External Torque Limit Signal)

/N-CL (Reverse External Torque Limit Signal)

» /G-SEL (Gain Selection Input Signal)

 /P-DET (Polarity Detection Input Signal)

» /DEC (Origin Return Deceleration Switch Input
Signal)

« /EXT1 (External Latch Input 1 Signal)

» /EXT2 (External Latch Input 2 Signal)

» /EXT3 (External Latch Input 3 Signal)

» FSTP (Forced Stop Input Signal)

» /FLC (Semi-closed/Fully-closed Loop Control
Selection Input Signal)

» /SFECLR (Motor-Load Position Deviation Clear
Input Signal)

P-
N-

Output Signal Status

* ALM (Servo Alarm Output Signal)

» /COIN (Positioning Completion Output Signal)

» /V-CMP (Speed Coincidence Detection Output
Signal)

» /TGON (Rotation Detection Output Signal)

» /S-RDY (Servo Ready Output Signal)

» /CLT (Torque Limit Detection Output Signal)

» /VLT (Speed Limit Detection Output Signal)

« /BK (Brake Output Signal)

* /WARN (Warning Output Signal)

* /NEAR (Near Output Signal)

» PAO (Encoder Divided Pulse Output Phase A
Signal)

» PBO (Encoder Divided Pulse Output Phase B
Signal)

« PCO (Encoder Divided Pulse Output Phase C
Signal)

« /PM (Preventative Maintenance Output Signal)

» /FLCA (Semi-closed/Fully-closed Loop Control
Status Output Signal)

Monitoring
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5.1 Monitoring SERVOPACK Status
5.1.1 Monitoring Operation, Status, and 1/0

Operating Procedure

Use the following procedure to display the Operation Monitor, Status Monitor, and 1/0 Monitor
for the SERVOPACK.

« Select Monitor in the SigmaWin+ Menu Dialog Box.
The Operation Pane, Status Pane, and I/0 Pane will be displayed in the Monitor Window.

YASKAWA SigmaWin+ Ver.7

Monitor %

Dperation

= m— | ey 1ags]] IfF ¥ | Ibem
w ] 00015V2 Nl
o i = EHEAIT © Metor rotati in-1
05 (560 | TR B
4 . zn | ror ‘amman r rotating speed min;
2 RSl == | nor [ =70 | Common  Speed refersnce min-1

EEREAIA common  Input reference pulse speed min-1
EEEAEA Common  Positon arror amount reference ur
EIEAOE common  Accumulated load ratio %
EEEAEA commen  Regenerative load ratio %o
EIESEE Common  Power consumed by DB resi %
EEESEA Common  Current Alarm State -

Status |10

L)

ommon  Dynamic Brake (DB) OM[ALL} oM
EREAEA common  Ongin not Passed - OFF
Common  JCOIN = OFF
B3 Common  /V-CMP - GFF
ESEIEE Common  [/S-RDY - OFF
I Common VLT = OFF

EEEAEA Common  Brake Interlock (/BK) ON[ALL) oN
EIEAIE common  /WARN - OFF

a Filter [=__Hide | [ stendard| [ clear

Information You can flexibly change the contents that are displayed in the Monitor Window. Refer to the
following manual for details.

[ Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET S800001 34)



5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.1 Using the SigmaWin+

Monitoring Machine Operation Status and Signal Waveforms

To monitor waveforms, use the SigmaWin+ trace function or a measuring instrument, such as a
memory recorder.

5.2.1

Using the SigmaWin+

This section describes how to trace data and I/0O with the SigmaWin+.

Refer to the following manual for detailed operating procedures for the SigmawWin+.
[T Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET S800001 34)

Operating Procedure

1. Click the =| Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.

2. Select Trace in the Menu Dialog Box.
The Trace Dialog Box will be displayed.

W Trace [ (5%=|
z|m| 8| e|n| &la & @ G | moweses|  san ] Click this button to display the Trace Setting

[ ] a8 | Dialog Box shown below, and set the data to
g [ I [ : trace and the trace conditions.

Trace Setting ===

Trace Objects
You can trace the following items.
» Data Tracing

Trace Objects

» Torque Reference » Motor - Load Position Deviation
» Feedback Speed » Speed Feedforward
» Reference Speed  Torque Feedforward
- Position Reference Speed - Effective (Active) Gain
« Position Error (Deviation) » Main Circuit DC Voltage
+ Position Amplifier Error (Deviation) « External Encoder Speed
« Control Mode

Monitoring
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5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.1 Using the SigmaWin+

* /O Tracing: SERVOPACK with Analog Voltage/Pulse Train References

Trace Objects

Input
Signals

» /S-ON (Servo ON Input Signal)

» /P-CON (Proportional Control Input Sig-
nal)

« P-OT (Forward Drive Prohibit Input Signal)

» N-OT (Reverse Drive Prohibit Input Signal)

» /ALM-RST (Alarm Reset Input Signal)

« /P-CL (Forward External Torque/Force
Limit Input Signal)

» /N-CL (Reverse External Torque/Force
Limit Input Signal)

» /SPD-D (Internal Set Speed Selection
Input Signal)

» /SPD-A (Internal Set Speed Selection
Input Signal)

» /SPD-B (Internal Set Speed Selection
Input Signal)

» /C-SEL (Control Selection Input Signal)

» /ZCLAMP (Zero Clamping Input Signal)

« /INHIBIT (Reference Pulse Inhibit Input
Signal)

» /G-SEL (Gain Selection Input Signal)

» /P-DET (Polarity Detection Input Signal)

« FSTP (Forced Stop Input Signal)

» SEN (Absolute Data Request Input Signal)

» PULS (Pulse Reference Input Signal)

+ SIGN (Sign Reference Input Signal)

» CLR (Position Deviation Clear Input Sig-
nal)

» /PSEL (Reference Pulse Input Multiplica-
tion Input Signal)

« /HWBB1 (Hard Wire Base Block Input 1
Signal)

- /HWBB2 (Hard Wire Base Block Input 2
Signal)

 /FLC (Semi-closed/Fully-closed Loop
Control Selection Input Signal)

» /SFECLR (Motor-Load Position Deviation
Clear Input Signal)

Output
Signals

* ALM (Servo Alarm Output Signal)

» /COIN (Positioning Completion Output
Signal)

« /V-CMP (Speed Coincidence Detection
Output Signal)

» /TGON (Rotation Detection Output Sig-

nal)

/S-RDY (Servo Ready Output Signal)

/CLT (Torque Limit Detection Output Sig-

nal)

» /VLT (Speed Limit Detection Output Sig-
nal)

» /BK (Brake Output Signal)

* /WARN (Warning Output Signal)

« /NEAR (Near Output Signal)

* ALO1 (Alarm Code Output Signal)

ALO2 (Alarm Code Output Signal)

ALO3 (Alarm Code Output Signal)

PAO (Encoder Divided Pulse Output

Phase A Signal)

PBO (Encoder Divided Pulse Output

Phase B Signal)

PCO (Encoder Divided Pulse Output

Phase C Signal)

/PSELA (Reference Pulse Input Multipli-

cation Switching Output Signal)

» /FLCA (Semi-closed/Fully-closed Loop
Control Status Output Signal)

Internal
Status

ACON (Main GCircuit ON Signal)
PDETCMP (Polarity Detection Com-
pleted Signal)

» DEN (Position Reference Distribution
Completed Signal)




5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.2 Using the Analog Monitors

+ /O Tracing: SERVOPACK with MECHATROLINK-IIIl Communications References

Trace Objects

« P-OT (Forward Drive Prohibit Input Signal) * ALM (Servo Alarm Output Signal)
» N-OT (Reverse Drive Prohibit Input Signal) » /COIN (Positioning Completion Output
 /P-CL (Forward External Torque/Force Signal)

Limit Input Signal) » /V-CMP (Speed Coincidence Detection
» /N-CL (Reverse External Torque/Force Output Signal)

Limit Input Signal) » /TGON (Rotation Detection Output Sig-
» /G-SEL (Gain Selection Input Signal) nal)

» /P-DET (Polarity Detection Input Signal)
 /DEC (Origin Return Deceleration Switch

/S-RDY (Servo Ready Output Signal)
/CLT (Torque Limit Detection Output Sig-

Input Signal) nal)
» /EXT1 (External Latch Input 1 Signal) Output » /VLT (Speed Limit Detection Output Sig-
» /EXT2 (External Latch Input 2 Signal) Sianals nal)
« /EXT3 (External Latch Input 3 Signal) 9 /BK (Brake Output Signal)

« FSTP (Forced Stop Input Signal)
» SEN (Absolute Data Request Input Signal)
Input * /HWBB1 (Hard Wire Base Block Input 1

/WARN (Warning Output Signal)
/NEAR (Near Output Signal)
PAO (Encoder Divided Pulse Output

Signals Signal) Phase A Signal)
- /HWBB2 (Hard Wire Base Block Input 2 « PBO (Encoder Divided Pulse Output
Signal) Phase B Signal)
» /FLC (Semi-closed/Fully-closed Loop » PCO (Encoder Divided Pulse Output
Control Selection Input Signal) Phase C Signal)
« /SFECLR (Motor-Load Position Deviation « /FLCA (Semi-closed/Fully-closed Loop

Clear Input Signal) Control Status Output Signal)

ACON (Main Circuit ON Signal)

PDETCMP (Polarity Detection Com-

pleted Signal)

» DEN (Position Reference Distribution
Completed Signal)

» PSET (Positioning Completion Output
Signal)

+ CMDRDY (Command Ready Signal)

Internal
Status

9.2.2

Using the Analog Monitors

Connect a measuring instrument, such as a memory recorder, to the analog monitor connector
(CN5) on the SERVOPACK to monitor analog signal waveforms. The measuring instrument is
not provided by Yaskawa.

Refer to the following manuals for details on the connection.

(10 =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

(1] =-7-Series £-7S SERVOPACK with MECHATROLINK-1Il Communications References Product Manual
(Manual No.: SIEP S800001 28)

Setting the Monitor Object

Use Pn006 = n.OOXX and Pn007 = n.OOXX (Analog Monitor 1 and 2 Signal Selections) to set
the items to monitor.

Line Color Signal Parameter Setting
White Analog monitor 1 Pn006 = n.OOXX
Red Analog monitor 2 Pn007 = n.OOXX
Black (2 lines) | GND -

Monitoring
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5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.2 Using the Analog Monitors

Description
Parameter - - ;
Monitor Signal Output Unit Remarks
n.0000
(default L —
setting of Motor Speed 1V/1,000 min
Pn007)
n.0001 Speed Reference 1 V/1,000 min™' -
n.0002
(default
. Torque Reference 1 V/100% rated torque -
setting of
Pn006)
n.0003 Position Deviation 0.05 V/Reference unit 0 V for speed or
’ ' torque control
Position Amplifier Devi- . Position devigtion
n.0004 ation 0.05 V/encoder pulse unit after electronic gear
conversion
For a SERVOPACK
with Analog Volt-
age/Pulse Train Ref-
Position Command o erences, the input
n.ooos Speed 1V/1,000 min reference pulses will
Pn006 be multiplied by n to
or output the position
d speed.
PR007 comman
n.0006 Reserved parameter _ B
(Do not change.)
n.00O07 I\D/Iot.orl— Load Position 0.01 V/Reference unit -
eviation
T ) Completion is indi-
n.0008 Positioning Completion Pos!t!on!ng completed: 5 V cated by the output
Positioning not completed: 0 V
voltage.
n.0009 Speed Feedforward 1 V/1,000 min™ -
n.OO0A Torque Feedforward 1 V/100% rated torque -
The gain that is
. . 1stgain: 1V active is indicated
n.000B Active Gain* 2nd gain: 2V by the output volt-
age.
. . e Completion is indi-
Completion of Position | Distribution completed: 5 V
n.00oC Reference Distribution | Distribution not completed: 0 V Sgltgéleoy the output
External Encoder L Value calculated at
n.Oo0D | gpeed 1V/1,000 min the motor shaft
n.0010 Main Circuit DC Voltage | 1 V/100 V (main circuit DC voltage) -

* Refer to the following manuals for details.
[10 =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

(10 =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)



5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.2 Using the Analog Monitors

Changing the Monitor Factor and Offset

You can change the monitor factors and offsets for the output voltages for analog monitor 1

and analog monitor 2. The relationships to the output voltages are as follows:

Analog monitor 1 _
output voltage

Analog monitor 2 _
output voltage

-1) x

Analog Monitor 1 Signal
= (1) % | selection (Pn006 = n.O0OXX) * Magnification (Pn552)" Offset Voltage (Pn550)

Analog Monitor 2 Signal
Selection (Pn007 = n.OOXX)

The following parameters are set.

Analog Monitor 1

x  Analog Monitor2
Magnification (Pn553)

Analog Monitor 1

Analog Monitor 2
Offset Voltage (Pn551)

Analog Monitor 1 Offset Voltage [ Speed | [Position] [ Torque |
Pn550 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [ Speed | [Position] [ Torque |
Pn551 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 0.1V 0 Immediately Setup
Analog Monitor 1 Magnification [ Speed | [Position] [Torque |
Pn552 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 x0.01 100 Immediately Setup
Analog Monitor 2 Magnification [ Speed | [Position]| [Torque |
Pn553 Setting Range Setting Unit Default Setting When Enabled | Classification
-10,000 to 10,000 x0.01 100 Immediately Setup
Example » Example for Setting the Item to Monitor to the Motor Speed (Pn006 = n.OOO00)

When Pn552 = 100 (Setting Unit: x0.01) When Pn552 = 1,000 (Setting Unit: x0.01)

Analog monitor output voltage (V) Analog monitor output voltage (V)

777777777777777777777 Approx. +10V
77777777777777 T 48V
3 oV AN +6V
: +6000  Motor speed P +600 +800 1o speed
-6000 (min-1) -800 -600 P (min-1)
Y A 1 eV T !
8V | T
Approx. -10 V fr=-===rmmmmmmmmmmm o=

Note: The effective linearity range is +8 V.
The resolution is 16 bits.

Adjusting the Analog Monitor Output

You can manually adjust the offset and gain for the analog monitor outputs for the torque refer-
ence monitor and motor speed monitor.

The offset is adjusted to compensate for offset in the zero point caused by output voltage drift
or noise in the monitoring system.

The gain is adjusted to match the sensitivity of the measuring system.
The offset and gain are adjusted at the factory. You normally do not need to adjust them.

Monitoring
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5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.2 Using the Analog Monitors

€ Adjustment Example

An example of adjusting the output of the motor speed monitor is provided below.

Offset Adjustment

Gain Adjustment

Analog monitor output voltage

Offset adjustment

/

Motor speed

Analog monitor output voltage

1M 7% Gain
/v adjustment

Motor speed

1000 [min-1]
ltem Specification ltem Specification
Offset Adjustment Range |-2.4Vt02.4V Gain Adjustment Range | 100 £50%
Adjustment Unit 18.9 mV/LSB Adjustment Unit 0.4%/LSB

The gain adjustment range is made using a 100% out-
put value (gain adjustment of 0) as the reference value
with an adjustment range of 50% to 150%.
A setting example is given below.
« Setting the Adjustment Value to -125
100 + (-125 x 0.4) = 50 [%]
Therefore, the monitor output voltage goes to 50%
of the original value.
» Setting the Adjustment Value to 125
100 + (125 x 0.4) = 150 [%]
Therefore, the monitor output voltage goes to 150%
of the original value.

Information ter settings are initialized.

» The adjustment values do not use parameters, so they will not change even if the parame-

» Adjust the offset with the measuring instrument connected so that the analog monitor out-
put value goes to zero. The following setting example achieves a zero output.
» While power is not supplied to the Servomotor, set the monitor signal to the torque ref-

erence.

* In speed control, set the monitor signal to the position deviation.

€ Preparations

Always check the following before you adjust the analog monitor output.

» The parameters must not be write prohibited.

€ Applicable Tools

You can use the following tools to adjust analog monitor outputs.

 Offset Adjustment

Tool Fn No./Function Name

Operating Procedure Reference

Panel Operator* FnOOC

[0 =-7-Series £-7S SERVOPACK with Analog Volt-
age/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

Digital Operator FnOOC

(11 =-7-Series Digital Operator Operating Manual
(Manual No.: SIEP S800001 33)

Others - Analog Monitor

SigmaWin+ Output Adjustment

5 ® Operating Procedure on page 5-11

*Available for a SERVOPACK with Analog Voltage/Pulse Train References.



5.2 Monitoring Machine Operation Status and Signal Waveforms

5.2.2 Using the Analog Monitors

+ Gain Adjustment

Tool Fn No./Function Name Operating Procedure Reference
[J] =-7-Series £-7S SERVOPACK with Analog Volt-
Panel Operator* FnOOD age/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)
L [T =-7-Series Digital Operator Operating Manual
Digital Operator FnOOD (Manual No.: SIEP S800001 33)
SigmaWin+ 83:‘;:151‘ :nglnuaslgg el\rﬂ)tonltor = ¢ Operating Procedure on page 5-11

*Available for a SERVOPACK with Analog Voltage/Pulse Train References.

€ Operating Procedure
Use the following procedure to adjust the analog monitor output.

1. Click the j Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.

2. Select Adjust the Analog Monitor Output in the Menu Dialog Box.
The Adjust the Analog Monitor Output Dialog Box will be displayed.

3. Click the Zero Adjustment or Gain Adjustment Tab.

Q& Adjust the Analog Monitor Output AXIS#00 @

Zero Adjustment [ Gain Adjustment 1

Analog Monitor Output Offset

Channel =

Offset

“ (GH

2 GH

Torque reference (1 Vi100% rated to

0

Menitor Signal

4. While watching the analog monitor, use the +1 and -1 Buttons to adjust the offset.
There are two channels: CH1 and CH2. If necessary, click the down arrow on the Channel Box and
select the channel.

G Adjust the Analog Monitor Qutput AXIS#00  [wGm]

Zero Adjustment 1 Gain Adjustment 1

Analog Meniter Output Offset

Channel E_. hd

Offset

“CH |
G|

0

Monitor Signal | Torgue reference (1 Vi100% rated to

This concludes adjusting the analog monitor output.

Monitoring
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6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.1 Alarm Displays

(BN SERVOPACK with Analog Voltage/Pulse Train References

6.1.1  Alarm Displays
If an error occurs in the SERVOPACK, an alarm number will be displayed on the panel display.
However, if only “-” appears on the panel display, this indicates a SERVOPACK system error.
Replace the SERVOPACK.
- = )|
<+—— Example: If an A.020 al ,
[ -| [OI2|0] s
This section provides a list of the alarms that may occur and the causes of and corrections for
those alarms.
6.1.2 List of Alarms

The list of alarms gives the alarm name, alarm meaning, alarm stopping method, alarm reset
possibility, and alarm code output in order of the alarm numbers.

Servomotor Stopping Method for Alarms

Refer to the following manual for information on the stopping method for alarms.

(10 =-7-Series X-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

Alarm Reset Possibility

Yes: You can use an alarm reset to clear the alarm. However, this assumes that the cause of
the alarm has been removed.
No: You cannot clear the alarm.

List of Alarms

Servo- Alarm Code
Alarm
motor Output
Alarm . Reset
Alarm Name Alarm Meaning Stop- .
Number : Possi-
ping ble? ALO1 | ALO2 | ALO3
Method '
There is an error in the
A.020 Earameter Checksum parameter data in the Gr.1 No | H | H |H
rror SERVOPACK.
There is an error in the
A.021 Parameter Format Error parameter data format in the Gr.1 No H H H
SERVOPACK.
There is an error in the
A.022 System Checksum Error parameter data in the Gr.1 No H H H
SERVOPACK.
An internal program error
A.024 System Alarm ocourred in the SERVOPACK. Gr.1 No H H H
An internal program error
A.025 System Alarm ocourred in the SERVOPACK. Gr.1 No H H H
Main Circuit Detector There is an error in the detec-
(LR Error tion data for the main circuit. Gr.1 Yes H H H
. A parameter setting is outside
A.040 Parameter Setting Error of the setting range. Gr.1 No H H H

Continued on next page.



6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.2 List of Alarms

Continued from previous page.

Servo- Alarm Code
Alarm
motor Qutput
Alarm ; Reset
Alarm Name Alarm Meaning Stop- ;
Number : Possi-
ping ble? ALO1 | ALO2 | ALO3
Method :
The setting of Pn212 (Number
of Encoder Output Pulses) or
Encoder Output Pulse Pn281 (Encoder Output Reso-
A.041 Setting Error lution) is outside of the setting Gr1 No H H H
range or does not satisfy the
setting conditions.
A The combination of some
A.042 Earameter Combination parameters exceeds the set- Gr.1 No H H H
rror ting range.
Semi-Closed/Fully-Closed | |1 settings of the Option
A.044 Loop Control Parameter Module and Pn002 = Gr.1 No H H H
Setting E n.XOO0O (External Encoder
etting krror Usage) do not match.
The capacities of the SERVO-
A.050 Combination Error PACK and Servomotor do not Gr.1 Yes H H H
match.
Unsupported Device An unsupported device was
O Alarm connected. Gr.1 No H H H
The connected motor is a dif-
A.070 I\D/IottortTyépe Change ferent type of motor from the Gr.1 No H H H
etecte previously connected motor.
The /S-ON (Servo ON) signal
: _ was input from the host con-
A.0b0 InvalcljdAslervo ON Com troller after a utility function Gr.1 Yes H H H
man arm that turns ON the Servomotor
was executed.
Semi-closed/Fully-closed | An error occurred when semi-
A.Ob1 Loop Control Switching closed/fully-closed loop con- Gr.1 Yes H H H
Operation Error trol is switched.
An overcurrent flowed through
A.100 Overcurrent Detected the power transistor or the Gr.1 No L H H
heat sink overheated.
The current to the motor
A.101 Motor Overcurrent exceeded the allowable cur- Gr.1 No L H H
Detected
rent.
A.300 Regeneration Error There is an error related to Gr.1 Yes L L H
regeneration.
A.320 Regenerative Overload A regenerative overload Gr.2 Yes L L H
occurred.
» The AC power supply input
P setting or DC power supply
A.330 O"V‘f’“.” CECUIt Power Supply input setting is not correct. Gr.1 Yes L L H
Iring Error » The power supply wiring is
not correct.
The main circuit DC voltage is
A.400 Overvoltage t00 high. Gr.1 Yes H H L
A410 |Undervoltage The main circuit DO voltage is | o5 | ves | H | H | L
too low.
The motor exceeded the maxi-
A.510 Overspeed mum speed. Gr.1 Yes L H L
The pulse output speed for the
setting of Pn212 (Number of
Encoder Output Pulse Encoder Output Pulses) or the
A-S11 Overspeed setting of Pn281 (Encoder Gr1 ves L H L
Output Resolution) was
exceeded.

Continued on next page.
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6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.2 List of Alarms

Continued from previous page.

Servo- Alarm Code
Alarm
motor Output
Alarm . Reset
Alarm Name Alarm Meaning Stop- .
Number : Possi-
ping ble? ALO1 | ALO2 | ALO3
Method '
. . Abnormal oscillation was
A.520 Vibration Alarm detected in the motor speed. Gr.1 Yes L H L
Vibration was detected during
A.521 Autotuning Alarm autotuning for the tuning-less Gr.1 Yes L H L
function.
The Servomotor was operating
for several seconds to several
A.710 Instantaneous Overload tens of seconds under a Gr.2 Yes L L L
torque that largely exceeded
the rating.
The Servomotor was operating
A.720 Continuous Overload continuously under a torque Gr.1 Yes L L L
that exceeded the rating.
A.730 When the dynamic brake was
: applied, the rotational or linear
Dynamic Brake Overload | kinetic energy exceeded the Gr.1 Yes L L L
A.731 capacity of the dynamic brake
’ resistor.
P The main circuit power supply
A.740 Inru;h Current Limiting was frequently turned ON and Gr.1 Yes L L L
Resistor Overload OFF.
Internal Temperature Error | The surrounding temperature
A.7A1 1 (Control Board Tempera- | of the control PCB is abnor- Gr.2 Yes L L L
ture Error) mal.
Internal Temperature Error T dina t t
A.7A2 |2 (Power Board Tempera- @ surrounding temperature Gr.2 Yes L L L
of the power PCB is abnormal.
ture Error)
A7A3 Internal Temperature Sen- | An error oocurred'in tlhe tem- Gro No L L L
sor Error perature sensor circuit.
SERVOPACK Built-in Fan | The fan inside the SERVO-
A.7Ab Stopped PACK stopped. Gr.1 Yes L L L
The power supplies to the
A.810 Encoder Backup Alarm encoder all failed and the posi-| Gr.1 No H H H
tion data was lost.
There is an error in the check-
A.820 Encoder Checksum Alarm | sum results for encoder mem- Gr.1 No H H H
ory.
The battery voltage was lower
A.830 Encoder Battery Alarm than the specified level after Gr.1 Yes H H H
the control power supply was
turned ON.
A.840 Encoder Data Alarm There is an internal data error Gr.1 No H H H
: in the encoder. '
The encoder was operating at
A.850 Encoder Overspeed high speed when the power Gr.1 No H H H
was turned ON.
The internal temperature of the
A.860 Encoder Overheated rotary encoder or linear Gr.1 No H H H
encoder is too high.
The internal temperature of
A.861 Motor Overheated motor is too high. Gr.1 No H H H
The input voltage (tempera-
ture) for the overheat protec-
A.862 Overheat Alarm tion input (TH) signal exceeded Gr.1 Yes H H H
the setting of Pn61B (Overheat
Alarm Level).

Continued on next page.
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6.1.2 List of Alarms

Continued from previous page.

Servo- Alarm Code
Alarm
motor Qutput
Alarm ; Reset
Alarm Name Alarm Meaning Stop- ;
Number ; Possi-
ping ble? ALO1 | ALO2 | ALO3
Method :
A.8A0 External Encoder Error An error occurred in the exter- Gr.1 Yes H H H
: nal encoder. '
External Encoder Module | An error occurred in the Serial
A Error Converter Unit. Gr.1 Yes H H H
External Incremental An error occurred in the exter-
e Encoder Sensor Error nal encoder. Gr.1 Yes H H H
An error occurred in the posi-
A.8A3 Extg:r]al ébsolute Encoder tion data of the external Gr.1 Yes H H H
osition Error encoder.
A.8A5 External Encoder Over- An overspeed error occurred Gr 1 Yes H H H
speed in the external encoder.
A.8A6 External Encoder Over- An overheating error occurred Gr 1 Yes H H H
heated in the external encoder.
An error occurred in the A/D
A.b10 Epeed Reference A/D converter for the speed refer- Gr.2 Yes H H H
rror ence input.
An error occurred in the A/D
A.b11 [S)p;ee(é Reference A/D conversion data for the speed Gr.2 Yes H H H
ata error reference.
An error occurred in the A/D
A.b20 'IE'orque Reference A/D converter for the torque refer- Gr.2 Yes H H H
rror ence input.
A.b33 Current Detection Error 3 An errar oqcurrgd ir) the cur- Gr.1 No H H H
rent detection circuit.
Internal program error O
A.bFO |System Alarm 0 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 1
A.bF1 System Alarm 1 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 2
A.bF2 |System Alarm 2 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 3
A.bF3 |System Alarm 3 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 4
A.bF4 System Alarm 4 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 5
A.bF5 |System Alarm 5 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 6
A.bF6 |System Alarm 6 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 7
A.bF7 |System Alarm 7 ocourred in the SERVOPACK. Gr.1 No H H H
Internal program error 8
A.bF8 |System Alarm 8 ocourred in the SERVOPACK. Gr.1 No H H H
A.C10 |Servomotor Out of Control Igﬁtfoelrvomotor ran out of Gr.1 Yes L H L
Encoder Clear Error or The multiturn data for the
A.C80 |Multiturn Limit Setting absolute encoder was not cor-| Gr.1 No L H L
Error rectly cleared or set.
P Communications between the
A.C90 E'r‘rc‘:der Communications | J\o ) der and SERVOPACK is | Gr.1 No L | H|L
0 not possible.
Encoder Communications | An error occurred in calculat-
A.C91 Position Data Acceleration | ing the position data of the Gr.1 No L H L
Rate Error encoder.

Continued on next page.
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6.1.2 List of Alarms

Continued from previous page.

Servo- Alarm Code
Alarm
motor Output
Alarm . Reset
Alarm Name Alarm Meaning Stop- .
Number : Possi-
ping ble? ALO1 | ALO2 |ALO3
Method '
Encoder Communications An error occurred in the com-
A.C92 Ti E munications timer between the Gr.1 No L H L
Imer trror encoder and SERVOPACK.
The parameters in the encoder
A.CA0 |Encoder Parameter Error are corrupted. Gr.1 No L H L
The contents of communica-
A.Cb0 |Encoder Echoback Error | tions with the encoder are Gr.1 No L H L
incorrect.
: P Different multiturn limits have
A.CCO Mult}l{turn Limit Disagree- been set in the encoder and Gr.1 No L H L
men the SERVOPACK.
Reception Failed Error in -
A.CF1 | Feedback Option Module | ecelving data from the Feed- | No | L |H/|L
L back Option Module failed.
Communications
Timer Stopped Error in An error occurred in the timer
A.CF2 |Feedback Option Module | for communications with the Gr.1 No L H L
Communications Feedback Option Module.
The setting of Pn520 (Position
Position Deviation Over- Deviation Overflow Alarm
FED flow Level) was exceeded by the Gr.1 Yes L L H
position deviation.
The servo was turned ON after
the position deviation
Position Deviation Over- | exceeded the setting of Pn526
AEI flow Alarm at Servo ON (Position Deviation Overflow Gr.1 Yes L L H
Alarm Level at Servo ON) while
the servo was OFF.
If position deviation remains in
the deviation counter, the set-
ting of Pn529 (Speed Limit
Level at Servo ON) limits the
Position Deviation Over- speed when the servo is
A.d02 |flow Alarm for Speed Limit | turned ON. This alarm occurs Gr.2 Yes L L H
at Servo ON if reference pulses are input
and the setting of Pn520
(Position Deviation Overflow
Alarm Level) is exceeded
before the limit is cleared.
There was too much position
Motor-Load Position Devi- | deviation between the motor
I ation Overflow and load during fully-closed Gr2 Yes L L H
loop control.
- The position feedback data
A.d30 Position Data Overflow exceeded +1.879.048,192. Gr.1 No L L H
Safety Option Module Detection of the Safety Option
Gl Detection Failure Module failed. Gr.1 No H L L
Feedback Option Module | Detection of the Feedback
s Detection Failure Option Module failed. Gr.1 No H L L
Unsupported Safety An unsupported Safety Option
A-ET4 Option Module Module was connected. Gr.1 No H L L
; ; An error occurred in the input
A.Eb1 Safety !:upctlon Signal timing of the safety function Gr.1 No H L L
Input Timing Error .
signal.
AEC8 |Gate Drive Error 1 An error occurred in the gate | 4 No | H|L|L
drive circuit.

Continued on next page.
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6.1.2 List of Alarms

Continued from previous page.

nications Error 2

PACK (e.g., a CPU error
occurred).

Servo- Alarm Code
Alarm
motor Qutput
Alarm ; Reset
Alarm Name Alarm Meaning Stop- ;
Number : Possi-
ping ble? ALO1 | ALO2 | ALO3
Method :
A.EC9 | Gate Drive Error 2 An error ocourred in the gate | 4 No | H | L |L
’ drive circuit. '
The voltage was low for more
Power Supply Line Open | than one second for phase R,
S Phase S, or T when the main power Gr.2 Yes H L H
supply was ON.
FL-1*
FL-2*
FL-3* An internal program error .
TR System Alarm occurred in the SERVOPACK. - No Undefined.
FL-5%
FL-6*
CPFO0 Digital Operator Commu- | Communications were not
nications Error 1 possible between the Digital
Operator (model: JUSP- '
- No Undefined.
cPEo1 |Digital Operator Commu- OP05A-1-E) and the SERVO- !

* These alarms are not stored in the alarm history. They are only displayed on the panel display.

Note: The A.EbO, A.Eb2 to A.Eb9, and A.ECO to A.EC2 alarms can occur when a Safety Module is connected.
Refer to the following manual for details.
(11 AC Servo Drive X-V-Series/X-V-Series for Large-Capacity Models/2-7-Series User’s Manual Safety Module

(Manual No.: SIEP C720829 06)

Maintenance
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6.1.3 Troubleshooting Alarms

6.1.3

Troubleshooting Alarms

The causes of and corrections for the alarms are given in the following table. Contact your
Yaskawa representative if you cannot solve a problem with the correction given in the table.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.020:
Parameter
Checksum Error
(There is an error
in the parameter

The power supply
voltage suddenly
dropped.

Measure the power
supply voltage.

Set the power supply volt-

age within the specified
range, and initialize the
parameter settings.

The power supply
was shut OFF while
writing parameter set-
tings.

Check the timing of
shutting OFF the power
supply.

Initialize the parameter

settings and then set the

parameters again.

The number of times
that parameters were
written exceeded the
[imit.

Check to see if the
parameters were fre-
quently changed from
the host controller.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.
Reconsider the method
for writing the parame-
ters.

A malfunction was
caused by noise from
the AC power supply,

Turn the power supply
to the SERVOPACK
OFF and ON again. If

Implement countermea-

data in the . the alarm still occurs, sures against noise.
SERVOPACK. ground, static elec- .
) tricity, or other source. noise may be the
cause.
Gas, water drops, or
cutting oil entered the Check the installation The SERVOPACK may be
SERVOPACK and conditions faulty. Replace the -
caused failure of the ' SERVOPACK.
internal components.
Turn théa povvoer s(u)pply
to the SERVOPACK
A failure occurred in | OFF and ON again. If ;Z?tS%ZV%ZQ?EemaV be |
the SERVOPACK. the alarm still occurs, SER{I/.OP,ECK
the SERVOPACK may ’
have failed.
g??hzogéﬁr/eo\gigﬁn Read the product infor- | Write the parameters from
A.021: that caused the alarm mation to see if the soft- | another SERVOPACK with
Parameter For- is older than the soft- | are versions are the the same model and the .
mat Error same. If they are differ- | same software version,

(There is an error
in the parameter
data format in the

ware version of the
parameters specified
to write.

ent, it could be the
cause of the alarm.

and then turn the power

OFF and ON again.

The SERVOPACK may be

SERVOPACK.) | A failure occurred in | faultv. Reolace the _
the SERVOPACK. SER{’/'OP XCK
The power supply The SERVOPACK may be
voltage suddenly g/lljeaslur\?otl?: gower faulty. Replace the -
dropped. pply voltage. SERVOPACK.
AS'OQtQ: Cheok Ivgi Zﬁmeéﬁﬁpml . | Checkthetiming of | The SERVOPACK may be
ysterm Uheck- . " shutting OFF the power | faulty. Replace the -
sum Error setting a utility func- suopl SERVOPACK
(There is an error | tion. PRY. ’
'Q tthg p?r:ameter Turn the power supply
atain the to the SERVOPACK
SERVOPACK) A failure occurred in OFF and ON again. If The SERVOPACK may be

the SERVOPACK.

the alarm still occurs,
the SERVOPACK may
have failed.

faulty. Replace the
SERVOPACK.

Continued on next page.
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6.1.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.024:

System Alarm
(An internal pro-
gram error
occurred in the
SERVOPACK.)

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A.025:
System Alarm
(An internal pro-

A failure occurred in

The SERVOPACK may be
faulty. Replace the

gram error the SERVOPACK. SERVOPACK
occurred in the '
SERVOPACK.)
A failure occurred in ;I'he SERVOPACK may be
the SERVOPACK. - aulty. Replace the -
SERVOPACK.
The jumper between
the DC Reactor termi-
A.030: nals (61 and ©2)
Main Gircuit was removed or there

Detector Error

is faulty contact.

The cable between
the DC Reactor and
SERVOPACK is not
wired correctly or
there is a faulty con-
tact.

Correct the wiring
between the DC Reactor
terminals.

The SERVOPACK and
Servomotor capaci-
ties do not match
each other.

Check the combination
of the SERVOPACK and
Servomotor capacities.

Select a proper combina-
tion of SERVOPACK and
Servomotor capacities.

*1

A failure occurred in

The SERVOPACK may be

A.040: - faulty. Replace the -
the SERVOPACK.

Parameter Set- SERVOPACK.

ting Error Check the setting

(A parameter set-
ting is outside of

A parameter setting is
outside of the setting

ranges of the parame-
ters that have been

Set the parameters to val-
ues within the setting

the setting range. changed. ranges.
range.) Check the electronic
. gear ratio. The ratio Set the electronic gear
:z;t?o?!segggs?é%go?irhe must be within the fol- | ratio in the following o
setting ranae lowing range: 0.001 < | range: 0.001 < (Pn20E/
g range. (Pn20E/Pn210) < Pn210) < 64,000.
64,000.
The setting of Pn212
(Number of Encoder
A.041: Output Pulses) or
Encoder Output Pn281 (Encoder Out Check the setting of Set Pn212 or Pn281 to an

Pulse Setting
Error

put Resolution) is out-
side of the setting
range or does not sat-
isfy the setting condi-
tions.

Pn212 or Pn281.

appropriate value.

Continued on next page.
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6.1.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.042:
Parameter Com-
bination Error

The speed of program
jogging went below
the setting range
when the electronic
gear ratio (Pn20E/
Pn210) or the Servo-
motor was changed.

Check to see if the

detection conditions™?
are satisfied.

Decrease the setting of
the electronic gear ratio
(Pn20E/Pn210).

*1

The speed of program
jogging went below
the setting range
when Pn533 (Program
Jogging Movement
Speed) was changed.

Check to see if the

detection conditions™?
are satisfied.

Increase the setting of
Pn533.

*1

The movement speed
of advanced autotun-
ing went below the
setting range when
the electronic gear
ratio (Pn20E/ Pn210)
or the Servomotor
was changed.

Check to see if the

detection conditions™
are satisfied.

Decrease the setting of
the electronic gear ratio
(Pn20E/Pn210).

*1

A.044:
Semi-Closed/
Fully-Closed
Loop Control
Parameter
Setting Error

The setting of the
Fully-Closed Module
does not match the
setting of Pn002 =
n.XO0O0O (External
Encoder Usage).

Check the setting of
Pn002 = n.XOOO.

Make sure that the setting
of the Fully-closed Mod-
ule agrees with the setting
of Pn002 = n.XOOO.

*1

The following parame-
ters are not set cor-
rectly.

« Pn002 = n.XOOO
(External Encoder
Usage)

« Pn02A = n.OOOX
(Semi-closed/Fully-
closed Loop Con-
trol Switching Selec-
tion)

Check the setting of
Pn002 = n.XOOO and
Pn02A = n.OO0OX.

When switching between

semi-closed loop control

and fully-closed loop con-

trol, set the parameters as

follows:

* Pn002 = n. 1000 or
n.3000

« Pn02A = n.OO0O1

A.050:
Combination
Error
(The capacities of
the SERVOPACK
and Servomotor
do not match.)

The SERVOPACK and
Servomotor capaci-
ties do not match
each other.

Confirm that the follow-
ing condition is met:
1/4 < (Servomotor
capacity/SERVOPACK
capacity) < 4

Select a proper combina-
tion of the SERVOPACK
and Servomotor capaci-
ties.

*1

A failure occurred in
the encoder.

Replace the encoder
and check to see if the
alarm still occurs.

Replace the Servomotor
or encoder.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A.051:

Unsupported
Device Alarm

An unsupported Serial
Converter Unit or
encoder (e.g., an
external encoder) is
connected to the
SERVOPACK.

Check the product
combination specifica-
tions.

Change to a correct com-
bination of models.

Continued on next page.
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6.1.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
Set the parameters for a
A Rotary Servomotor Linear Servomotor and
A.070: was removed and a reset the motor type .
! - alarm. Then, turn the 1
Motor Type Linear Servomotor power supply to the
Change Detected | Was connected. SERVOPACK OFF and
(The connected ON again.
motor is a differ-
ent type of motor Set the parameters for a
from the previ- | A Linear Servomotor ROTaryhservomow and
ously connected | was removed and a r?set tTehmotor typhe .
motor.) Rotary Servomotor - gg\:vn;.r suggiyt?gntrtwee
was connected. SERVOPACK OFF and
ON again.

A.0bO:
Invalid Servo ON
Command Alarm

The /S-ON (Servo ON)
signal was input from
the host controller
after a utility function
that turns ON the Ser-
vomotor was exe-
cuted.

Turn the power supply to
the SERVOPACK OFF and
ON again. Or, execute a
software reset.

A.Ob1:
Semi-closed
Loop Control/
Fully-closed Loop
Control Switch-
ing Operation
Error

Semi-closed Loop

Control/Fully-closed

Loop Control Switch-

ing was executed

while one of the fol-

lowing functions was

running:

» Jog

« Origin Search

» Jog Program

» Adjust the Motor
Current Detection
Signal Offsets

+ Autotuning without
Host Reference

» Easy FFT

» Mechanical Analysis

* Moment of Inertia
Estimation

» Speed Ripple Com-
pensation

Check the timing of
switching between
semi-closed loop con-
trol and fully-closed
loop control.

Continued on next page.
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6.1.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.100:
Overcurrent
Detected
(An overcurrent
flowed through
the power tran-
sistor or the heat
sink overheated.)

The Main Circuit
Cable is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

There is a short-circuit
or ground fault in a
Main Circuit Cable.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground
and Servomotor phases
U, V, and W.

The cable may be short-
circuited. Replace the
cable.

There is a short-circuit
or ground fault inside
the Servomotor.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground
and Servomotor phases
U, V, or W.

The Servomotor may be
faulty. Replace the Servo-
motor.

There is a short-circuit
or ground fault inside
the SERVOPACK.

Check for short-circuits
across the Servomotor
connection terminals U,
V, and W on the
SERVOPACK, or
between the ground
and terminals U, V, or
W.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

*1

The regenerative
resistor is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

*1

Continued on next page.



6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.3 Troubleshooting Alarms
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.100:
Overcurrent
Detected
(An overcurrent
flowed through
the power tran-
sistor or the heat
sink overheated.)

The dynamic brake
(DB, emergency stop
executed from the
SERVOPACK) was
frequently activated,
or a DB overload
alarm occurred.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used. Or, check
the alarm display to see
if 2 DB overload alarm
(A.730 or A.731) has
occurred.

Change the SERVOPACK
model, operating meth-
ods, or the mechanisms
so that the dynamic brake
does not need to be used
so frequently.

The regenerative pro-
cessing capacity was
exceeded.

Check the regenerative
load ratio in the Sig-
maWin+ Motion Monitor
Tab Page to see how
frequently the regenera-
tive resistor is being
used.

Recheck the operating
conditions and load.

The SERVOPACK
regenerative resis-
tance is too small.

Check the regenerative
load ratio in the Sig-
maWin+ Motion Monitor
Tab Page to see how
frequently the regenera-
tive resistor is being
used.

Change the regenerative
resistance to a value
larger than the SERVO-
PACK minimum allowable
resistance.

*4

A heavy load was
applied while the Ser-
vomotor was stopped
or running at a low
speed.

Check to see if the
operating conditions
exceed Servo Drive
specifications.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

A malfunction was
caused by noise.

Improve the noise envi-
ronment, e.g. by
improving the wiring or
installation conditions,
and check to see if the
alarm still occurs.

Implement countermea-
sures against noise, such
as correct wiring of the
FG. Use an FG wire size
equivalent to the SERVO-
PACK’s main circuit wire
size.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.

Maintenance



6-14
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6.1.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.101:

Motor Overcur-
rent Detected
(The current to
the motor
exceeded the
allowable cur-
rent.)

The Main Circuit
Cable is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

There is a short-circuit
or ground fault in a
Main Circuit Cable.

Check for short-circuits
across cable phases U,
V, and W, or between
the ground and cable
phases U, V, and W.

The cable may be short-
circuited. Replace the
cable.

There is a short-circuit
or ground fault inside
the Servomotor.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground
and Servomotor phases
U, V, or W.

The Servomotor may be
faulty. Replace the Servo-
motor.

There is a short-circuit
or ground fault inside
the SERVOPACK.

Check for short-circuits
across the Servomotor
connection terminals U,
V, and W on the
SERVOPACK, or
between the ground
and terminals U, V, or
W.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

*1

A heavy load was
applied while the Ser-
vomotor was stopped
or running at a low
speed.

Check to see if the
operating conditions
exceed Servo Drive
specifications.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

A malfunction was
caused by noise.

Improve the noise envi-
ronment, e.g. by
improving the wiring or
installation conditions,
and check to see if the
alarm still occurs.

Implement countermea-
sures against noise, such
as correct wiring of the
FG. Use an FG wire size
equivalent to the SERVO-
PACK’s main circuit wire
size.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.300:
Regeneration
Error

Pn600 (Regenerative
Resistor Capacity) is
not set to 0 and an
External Regenerative
Resistor is not con-
nected to one of the
following SERVO-
PACKs: SGD7S-
R70A, -R90A,-1R6A,
-2R8A, -R70F, -R90F,
-2R1F, or -2R8F.

Check to see if an
External Regenerative
Resistor is connected
and check the setting of
Pn600.

Connect an External
Regenerative Resistor, or
set Pn600 (Regenerative
Resistor Capacity) to O
(setting unit: x10 W) if no
Regenerative Resistor is
required.

An External Regener-
ative Resistor is not
connected to one of
the following SERVO-
PACKs: SGD7S-
470A, -550A, -590A,
or -780A.

Check to see if an
External Regenerative
Resistor or a Regenera-

tive Resistor Unit is con-

nected and check the
setting of Pn600.

Connect an External
Regenerative Resistor and
set Pn600 to an appropri-
ate value, or connect a
Regenerative Resistor
Unit and set Pn600 to O.

*1

The jumper between
the regenerative resis-
tor terminals (B2 and
B3) was removed
from one of the fol-
lowing

SERVOPACKS:
SGD7S-3R8A, -5R5A,
-7RBA, -120A, -180A,
-200A, or -330A.

Check to see if the
jumper is connected
between power supply
terminals B2 and B3.

Correctly connect a
jumper.

The External Regener-
ative Resistor is not
wired correctly, or was
removed or discon-
nected.

Check the wiring of the
External Regenerative
Resistor.

Correct the wiring of the
External Regenerative
Resistor.

*1

A failure occurred in
the SERVOPACK.

While the main circuit
power supply is OFF, turn
the control power supply
to the SERVOPACK OFF
and ON again. If an alarm
still occurs, the SERVO-
PACK may be faulty.
Replace the SERVO-
PACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.320:

Regenerative
Overload

The power supply
voltage exceeded the
specified range.

Measure the power
supply voltage.

Set the power supply volt-

age within the specified
range.

The external regener-
ative resistance value
or regenerative resis-
tor capacity is too
small, or there has
been a continuous
regeneration state.

Check the operating
conditions or the
capacity using the Sig-
madunmaSize+ Capac-
ity Selection Software or
other means.

Change the regenerative
resistance value or capac-

ity.

Reconsider the operating
conditions using the Sig-
madunmaSize+ Capacity

Selection Software or
other means.

4

There was a continu-
ous regeneration state
because a negative
load was continu-
ously applied.

Check the load applied
to the Servomotor
during operation.

Reconsider the system
including the servo,
machine, and operating
conditions.

The setting of Pn600
(Regenerative Resis-
tor Capacity) is
smaller than the
capacity of the Exter-
nal Regenerative
Resistor.

Check to see if a
Regenerative Resistor is
connected and check
the setting of Pn600.

Correct the setting of
Pn600.

*1

The setting of Pn603
(Regenerative Resis-
tance) is smaller than
the capacity of the
External Regenerative
Resistor.

Check to see if a
Regenerative Resistor is
connected and check
the setting of Pn603.

Correct the setting of
Pn603.

*1

The external regener-
ative resistance is too
high.

Check the regenerative
resistance.

Change the regenerative

resistance to a correct
value or use an External

Regenerative Resistor of

an appropriate capacity.

*4

A failure occurred in
the SERVOPACK.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.330:

Main Circuit
Power Supply
Wiring Error
(Detected when
the main circuit
power supply is
turned ON.)

The regenerative
resistor was discon-
nected when the
SERVOPACK power
supply voltage was
high.

Measure the resistance
of the regenerative
resistor using a measur-
ing instrument.

If you are using the regen-
erative resistor built into
the SERVOPACK, replace
the SERVOPACK.

If you are using an Exter-
nal Regenerative Resis-
tor, replace the External
Regenerative Resistor.

DC power was sup-
plied when an AC
power supply input
was specified in the
settings.

Check the power sup-
ply to see if it is a DC
power supply.

Correct the power supply
setting to match the
actual power supply.

AC power was sup-
plied when a DC
power supply input
was specified in the
settings.

Check the power sup-
ply to see if it is an AC
power supply.

Correct the power supply
setting to match the
actual power supply.

*1

Pn600 (Regenerative
Resistor Capacity) is
not set to 0 and an
External Regenerative
Resistor is not con-
nected to one of the
following
SERVOPACKS:
SGD7S-R70A, -R90A,
-1R6A, -2R8A, -R70F,
-R9OF, -2R1F, or
-2R8F.

Check to see if an
External Regenerative
Resistor is connected
and check the setting of
Pn600.

Connect an External
Regenerative Resistor, or
if an External Regenera-
tive Resistor is not
required, set Pn600 to 0.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.400:
Overvoltage
(Detected in the
main circuit
power supply
section of the
SERVOPACK.)

The power supply
voltage exceeded the
specified range.

Measure the power
supply voltage.

Set the AC/DC power
supply voltage within the
specified range.

The power supply is
not stable or was

Measure the power

Improve the power sup-
ply conditions, install a
surge absorber, and then
turn the power supply
OFF and ON again. If an

mguegfrei by alight | supply voltage. alarm still occurs, the
g surge. SERVOPACK may be
faulty. Replace the SER-
VOPACK.
The voltage for AC Check the power sup-

power supply was too
high during accelera-
tion or deceleration.

ply voltage and the
speed and torque
during operation.

Set the AC power supply
voltage within the speci-
fied range.

The external regener-
ative resistance is too
high for the operating
conditions.

Check the operating
conditions and the

regenerative resistance.

Select a regenerative
resistance value that is
appropriate for the oper-

ating conditions and load.

*4

The moment of inertia
ratio exceeded the
allowable value.

Check to see if the
moment of inertia ratio
is within the allowable
range.

Increase the deceleration
time, or reduce the load.

A failure occurred in
the SERVOPACK.

While the main circuit
power supply is OFF, turn
the control power supply
to the SERVOPACK OFF
and ON again. If an alarm
still occurs, the SERVO-
PACK may be faulty.
Replace the SERVO-
PACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

The power supply
voltage went below
the specified range.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

The power supply
voltage dropped
during operation.

Measure the power
supply voltage.

Increase the power supply
capacity.

A momentary power
interruption occurred.

Measure the power
supply voltage.

If you have changed the
setting of Pn509 (Momen-
tary Power Interruption
Hold Time), decrease the
setting.

The SERVOPACK
fuse is blown out.

Check the power sup-
ply wiring.

Correct the power supply
wiring and replace the

A.410: SERVOPACK.

Undervoltage Replace the SERVO-
(Detected in the PACK and connect a

main circuit The SERVOPACK - reactor to the DC reactor | —

power supply
section of the

fuse is blown out.

terminals (©1 and ©2) on
the SERVOPACK.

SERVOPACK) A failure occurred in The SERVOPACK may be
the SERVOPACK - faulty. Replace the -
: SERVOPACK.
The jumper between
the DC Reactor termi-
nals (61 and ©2)
was removed or there
is faulty contact. Correct the wiring
The cable between - between the DC Reactor |-
the DC Reactor and terminals.
SERVOPACK is not
wired correctly or
there is a faulty con-
tact.
The order of phases
U, V, and W in the Check the wiring of the | Make sure that the Servo-
motor wiring is not Servomotor. motor is correctly wired. |~
correct.
A reference value that
. exceeded the over- Check the input refer- | Reduce the reference
A.510: speed detection level | ence. value. Or, adjust the gain.
Overspeed was input.
(The motor

exceeded the
maximum speed.)

The motor exceeded
the maximum speed.

Check the waveform of
the motor speed.

Reduce the speed refer-
ence input gain and
adjust the servo gain. Or,
reconsider the operating
conditions.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A511:

Encoder Output
Pulse Overspeed

The encoder output
pulse frequency
exceeded the limit.

Check the encoder out-
put pulse setting.

Decrease the setting of
Pn212 (Number of
Encoder Output Pulses)
or Pn281 (Encoder Out-
put Resolution).

The encoder output
pulse frequency
exceeded the limit
because the motor
speed was too high.

Check the encoder out-
put pulse setting and
the motor speed.

Reduce the motor speed.

Continued on next page.
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6-20

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.520:
Vibration Alarm

Abnormal oscillation
was detected in the
motor speed.

Check for abnormal
motor noise, and check
the speed and torque
waveforms during oper-
ation.

Reduce the motor speed.
Or, reduce the setting of
Pn100 (Speed Loop
Gain).

The setting of Pn103
(Moment of Inertia
Ratio) is greater than
the actual moment of
inertia or was greatly
changed.

Check the moment of
inertia ratio.

Set Pn103 (Moment of
Inertia Ratio) to an appro-
priate value.

*1

The vibration detec-
tion level (Pn312) is
not suitable.

Check that the vibra-
tion detection level
(Pn312) is suitable.

Set a suitable vibration
detection level (Pn312).

*1

A.521:
Autotuning Alarm
(Vibration was
detected while
executing the
custom tuning,
Easy FFT, or the
tuning-less func-
tion.)

The Servomotor
vibrated considerably
while performing the
tuning-less function.

Check the waveform of
the motor speed.

Reduce the load so that
the moment of inertia ratio
is within the allowable
value. Or increase the
load level or reduce the
rigidity level in the tuning-
less level settings.

*1

The Servomotor
vibrated considerably
while performing cus-
tom tuning or Easy
FFT.

Check the waveform of
the motor speed.

Check the operating pro-
cedure of corresponding
function and implement
corrections.

*1

The wiring is not cor-
rect or there is a faulty
contact in the motor
or encoder wiring.

Check the wiring.

Make sure that the Servo-
motor and encoder are
correctly wired.

Operation was per-
formed that exceeded
the overload protec-
tion characteristics.

Check the motor over-
load characteristics and
Run command.

Reconsider the load and
operating conditions. Or,
increase the motor
capacity.

An excessive load

A.710: was applied during ;

Instantaneous operation because the C?eCk the o%eratlton Correct the mechanical
Overload Servomotor was not | ¢ er%nce and motor problem. -
A.720: driven due to speed.

Continuous mechanical problems.

Overload

Operation was per-
formed with a load
applied to the shaft of
the servomotor that
exceeded the allow-

Check the condition of
the machine to deter-
mine if a load was
applied to the shaft of
the servomotor that
exceeded the allowable

Correct the condition of
the machine so that the
load on the shaft during
servomotor operation
does not exceed the

able value. value. allowable value.

A failure occurred in The SERVOPACK may be

the SERVOPACK - faulty. Replace the -
: SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.730 and A.731:
Dynamic Brake
Overload

(An excessive
power consump-
tion by the
dynamic brake
was detected.)

The Servomotor was
rotated by an external
force.

Check the operation
status.

Implement measures to
ensure that the motor will
not be rotated by an
external force.

When the Servomo-
tor was stopped with
the dynamic brake,
the rotational or linear
kinetic energy
exceeded the capac-
ity of the dynamic
brake resistor.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used.

Reconsider the following:

» Reduce the Servomotor
command speed.

» Decrease the moment
of inertia ratio.

» Reduce the frequency of
stopping with the
dynamic brake.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A.740:

Inrush Current
Limiting Resistor
Overload

(The main circuit
power supply
was frequently
turned ON and
OFF)

The allowable fre-
quency of the inrush
current limiting resis-
tor was exceeded
when the main circuit
power supply was
turned ON and OFF.

Reduce the frequency of
turning the main circuit
power supply ON and
OFF.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A.7TAT:

Internal Tempera-
ture Error 1
(Control Board
Temperature
Error)

The surrounding tem-
perature is too high.

Check the surrounding
temperature using a
thermostat. Or, check
the operating status
with the SERVOPACK
installation environment
monitor.

Decrease the surround-
ing temperature by
improving the SERVO-
PACK installation condi-
tions.

*1

An overload alarm

was reset by turning
OFF the power sup-
ply too many times.

Check the alarm display
to see if there is an
overload alarm.

Change the method for
resetting the alarm.

There was an exces-
sive load or operation
was performed that
exceeded the regen-
erative processing
capacity.

Use the accumulated
load ratio to check the
load during operation,
and use the regenera-
tive load ratio to check
the regenerative pro-
cessing capacity.

Reconsider the load and
operating conditions.

The SERVOPACK
installation orientation
is not correct or there
is insufficient space
around the SERVO-
PACK.

Check the SERVOPACK
installation conditions.

Install the SERVOPACK
according to specifica-
tions.

*1

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.7TA2:

Internal Tempera-
ture Error 2
(Power Board

The surrounding tem-
perature is too high.

Check the surrounding
temperature using a
thermostat. Or, check
the operating status
with the SERVOPACK
installation environment
monitor.

Decrease the surround-
ing temperature by
improving the SERVO-
PACK installation condi-
tions.

An overload alarm

was reset by turning
OFF the power sup-
ply too many times.

Check the alarm display
to see if there is an
overload alarm.

Change the method for
resetting the alarm.

There was an exces-
sive load or operation
was performed that

Use the accumulated

load ratio to check the
load during operation,
and use the regenera-

Reconsider the load and

Temperature exceeded the regen- | v o load ratio to check operating conditions.
Error) erative processing th H
capacity. e regenerative pro-
cessing capacity.
The SERVOPACK
installation orientation
is not correct or there | Check the SERVOPACK gfggu;ge ?E?V;F&QEIK ‘o
is insufficient space installation conditions. tions 9 P
around the SERVO- ’
PACK.
A failure occurred in _ ;Z?;E@é%i’gctﬁemay be 3
the SERVOPACK. SERVOPACK.
A.7A3:

Internal Tempera-
ture Sensor Error
(An error
occurred in the
temperature sen-

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

sor circuit.)
Remove foreign matter
A.7Ab: The fan inside the from the SERVOPACK. If
SERVOPACK SERVOPACK Check for foreign matter | an alarm still occurs, the |
Built-in Fan stoboed inside the SERVOPACK. | SERVOPACK may be
Stopped pped. faulty. Replace the
SERVOPACK.
The power to the Check to see if the
absolute encoder was | power supply was
turned ON for the first | turned ON for the first Set up the encoder.
time. time.
The Encoder Cable Check to see if the
was disconnected power supply was S:;?g ntgi g T;Cé?(aer t%oen-
and then connected | turned ON for the first encoder P
A.810: again. time. ' *1

Encoder Backup
Alarm

(Detected at the
encoder, but only
when an abso-
lute encoder is
used.)

Power is not being
supplied both from
the control power
supply (+5 V) from the
SERVOPACK and
from the battery
power supply.

Check the encoder
connector battery and
the connector status.

Replace the battery or
implement similar mea-
sures to supply power to
the encoder, and set up
the encoder.

A failure occurred in
the absolute encoder.

If the alarm still occurs
after setting up the
encoder again, replace
the Servomotor.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

B \When Using an Abso-
lute Encoder

Set up the encoder again.

If the alarm still occurs,

the Servomotor may be

faulty. Replace the Servo-

A.820: A failure occurred in _ motor -

Encoder Check- | the encoder. B When Using a Single-

sum Alarm turn Absolute Encoder

(Detected at the or Incremental Encoder

encoder.) The Servomotor may be
faulty. Replace the Servo-
motor.

A failure occurred in | gﬁf %F;\é%ié(t}rkjemay be _
A.830: The battery connec- Check the battery con- | Correct the battery con- |

Encoder Battery
Alarm

(The absolute
encoder battery
voltage was lower
than the speci-

tion is faulty or a bat-
tery is not connected.

nection.

nection.

The battery voltage is
lower than the speci-
fied value (2.7 V).

Measure the battery
voltage.

Replace the battery.

*1

A failure occurred in

The SERVOPACK may be

fied level. - faulty. Replace the -
) the SERVOPACK. SERVOPAGK.
Turn the power supply to
the SERVOPACK OFF and
The encoder malfunc- | _ ON again. If an alarm still |
A.840: tioned. occurs, the Servomotor

Encoder Data
Alarm
(Detected at the

may be faulty. Replace the
Servomotor.

Correct the wiring around
the encoder by separating

encoder, The encoder malfunc- the Encoder Cable from
tioned due to noise. | the Servomotor Main Cir- |
cuit Cable or by ground-
ing the encoder.
The Servomotor , Reduce the Servomotor
speed was 200 min™" | Check the motor speed | sho0q't4 4 value less than
or higher when the | when the power supply | o v o on |~
control power supply | is turned ON. h ! i ,Ia u |
was turned ON. e control power supply.
A.850: Turn the power supply to
Egggger Over the SERVOPACK OFF and

(Detected at the
encoder when
the control power
supply is turned
ON.)

A failure occurred in
the encoder.

ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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) WIS Possible Cause Confirmation Correction Reference
Alarm Name
The surrounding air Measure the surround- Reduce the surrounding
temperature arognd ing air temperature air temperature of the _
Hi\ehServomotor is too around the Servomotor. litz;vomotor to 40°C or
A.860: 9n. ' .
Encoder Over- The Servomotor load | Use the accumulated Opﬁ:a:[{eﬂ:he Setrvol Dr(|jve
heated is greater than the load ratio to check the | SO that the motor foad -,
(Detected when a | rated load. load. remains within the speci-
Rotary Servomo- fied range.
tor, or Direct Drive Turn the power supply to
Servomotor is the SERVOPACK OFF and
connected. How- | A failure occurred in ON again. If an alarm still
ever, this alarm is | the encoder. B occurs, the Servomotor |~
not detected for may be faulty. Replace the
SGMCS Servo- Servomotor.
motors.) Turn the power supply to
(Detected at the the SERVOPACK OFF and
encoder) A failure occurred in | _ ON again. If an alarm still | _
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
The surrounding tem- Reduce the surrounding
perature around the Measure the surrouna- air temperature of the
Servomotor is too ing temperature around Servomotor to 40°C or B
. the Servomotor.
high. less.
Check the load with the .
The motor load is accumulated load ratio soopte@ﬁﬁgem%igﬂgge
greater than the rated | on the Motion Monitor remains within the speci- *1
load. Tab Page on the Sig- fied range
maWwin+. )
AL861: the SERVOPACK OFF and
e an
Eﬂe(;tt%rdOver A failure occurred in ON again. If an alarm still
the Serial Converter - occurs, the Serial Con- -
Unit. verter Unit may be faulty.
Replace the Serial Con-
verter Unit.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still
the SERVOPACK. - occurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.862:
Overheat Alarm

The surrounding tem-
perature is too high.

Check the surrounding
temperature using a

thermostat.

Lower the surrounding
temperature by improving
the installation conditions
of the machine.

The overheat protec-
tion input signal line is
disconnected or
short-circuited.

Check the input voltage
with the overheat pro-
tection input information
on the Motion Monitor
Tab Page on the Sig-

maWwin+.

Repair the line for the
overheat protection input
signal.

An overload alarm

was reset by turning
OFF the power sup-
ply too many times.

Check the alarm display

to see if there is an
overload alarm.

Change the method for
resetting the alarm.

Operation was per-
formed under an
excessive load.

Use the accumulated
load ratio to check the
load during operation.

Reconsider the load and
operating conditions.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

The temperature
detection circuit in the
sensor attached to
the machine is faulty.

The temperature detec-
tion circuit in the sensor
attached to the machine
may be faulty. Repair the
sensor attached to the
machine.

A.8A0:
External Encoder
Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A.8A1:
External Encoder
Module Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A failure occurred in
the Serial Converter
Unit.

Replace the Serial Con-
verter Unit.

A.8A2:

External Incre-
mental Encoder
Sensor Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A.8A3:
External Abso-
lute Encoder
Position Error

A failure occurred in
the external absolute
encoder.

The external absolute
encoder may be faulty.
Refer to the encoder
manufacturer’s instruc-
tion manual for correc-
tions.

A.8A5: An overspeed error Check the maximum Keep the external
External Encoder | was detected in the speed of the external encoder below its maxi- —
Overspeed external encoder. encoder. mum speed.
A.8A6: An overheating error
External Encoder | was detected in the - ng(l)ad(g the external -
Overheated external encoder. '

A malfunction

occurred in the speed | Reset the alarm and o
A.b10: reference input sec- restart operation.
Speed Reference | tion.
A/D Error Turn the power supply to
(Detected Iwhen the SERVOPACK OFF and
the servo is A failure occurred in | ON again. If an alarm still | _
turned ON.) the SERVOPACK. occurs, the SERVOPACK

may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.b11:

Speed Reference
A/D Data Error

A malfunction

occurred in the speed

reference input sec-
tion.

Reset the alarm and
restart operation.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.b20:

Torque Refer-
ence A/D Error
(Detected when

A malfunction
occurred in the read-
ing section for the
torque reference
input.

Reset the alarm and
restart operation.

*1

Turn the power supply to
the SERVOPACK OFF and

the servo is , . . .
turned ON.) A failure occurred in ON again. If an alarm still |
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
Turn the power supply to
A.b33: A failure occurred in tgs ?aSZiXOI?éSEISrEE Strillfj
tQurreEmt D%tec— tCTzSiL;rrent detection ocours, the SERVOPACK | ~
ion error ' may be faulty. Replace the
SERVOPACK.
Turn the power supply to
the SERVOPACK OFF and
A.bFO: A failure occurred in ON again. If an alarm still

System Alarm 0

the SERVOPACK.

occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF1:
System Alarm 1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF2:
System Alarm 2

A failure occurred in
the SERVOPACK.

Turn the power supply to

the SERVOPACK OFF and
ON again. If an alarm still

occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF3:
System Alarm 3

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF4:
System Alarm 4

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.bF5:
System Alarm 5

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF6:
System Alarm 6

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF7:
System Alarm 7

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF8:
System Alarm 8

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.C10:
Servomotor Out
of Control
(Detected when
the servo is
turned ON.)

The order of phases
U, V, and W in the
motor wiring is not
correct.

Check the Servomotor

wiring.

Make sure that the Servo-
motor is correctly wired.

A failure occurred in
the encoder.

If the motor wiring is cor-
rect and an alarm still
occurs after turning the
power supply OFF and
ON again, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.C80:

Encoder Clear
Error or Multiturn
Limit Setting Error

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C90:
Encoder Commu-
nications Error

There is a faulty con-
tact in the connector
or the connector is
not wired correctly for
the encoder.

Check the condition of

the encoder connector.

Reconnect the encoder
connector and check the
encoder wiring.

*1

There is a cable dis-
connection or short-
circuit in the encoder.
Or, the cable imped-
ance is outside the
specified values.

Check the condition of
the Encoder Cable.

Use the Encoder Cable
within the specified speci-
fications.

One of the following
has occurred: corro-
sion caused by
improper tempera-
ture, humidity, or gas,
a short-circuit caused
by entry of water
drops or cutting oil, or
faulty contact in con-
nector caused by
vibration.

Check the operating
environment.

Improve the operating
environmental, and
replace the cable. If the
alarm still occurs, replace
the SERVOPACK.

*1

A malfunction was
caused by noise.

Correct the wiring around
the encoder by separating
the Encoder Cable from
the Servomotor Main Cir-
cuit Cable or by ground-
ing the encoder.

*1

A failure occurred in
the SERVOPACK.

Connect the Servomotor
to another SERVOPACK,
and turn ON the control
power supply. If no alarm
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A failure occurred in
the encoder.

Connect the Servomotor
to another SERVOPACK,
and turn ON the control
power supply. If the alarm
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A.C91:

Encoder Commu-
nications Posi-
tion Data
Acceleration Rate
Error

Noise entered on the
signal lines because
the Encoder Cable is
bent or the sheath is
damaged.

Check the condition of
the Encoder Cable and
connectors.

Check the Encoder Cable
to see if it is installed cor-
rectly.

*1

The Encoder Cable is
bundled with a high-
current line or
installed near a high-
current line.

Check the installation
condition of the
Encoder Cable.

Confirm that there is no
surge voltage on the
Encoder Cable.

There is variation in
the FG potential
because of the influ-
ence of machines on
the Servomotor side,
such as a welder.

Check the installation
condition of the
Encoder Cable.

Properly ground the
machine to separate it
from the FG of the
encoder.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C92:

Encoder Commu-
nications Timer
Error

Noise entered on the
signal line from the
encoder.

Implement countermea-
sures against noise for the
encoder wiring.

*1

Excessive vibration or

shock was applied to
the encoder.

Check the operating
conditions.

Reduce machine vibra-
tion.

Correctly install the Ser-
vomotor.

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.CAO:
Encoder Parame-
ter Error

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

The encoder is wired
incorrectly or there is
faulty contact.

Check the wiring of the
encoder.

Make sure that the
encoder is correctly
wired.

*1

The specifications of

the Encoder Cable are
not correct and noise
entered on it.

Use a shielded twisted-
pair wire cable or a
screened twisted-pair
cable with conductors of

at least 0.12 mm?.

The Encoder Cable is
too long and noise
entered on it.

The Encoder Cable wiring
distance must be 50 m
max.

There is variation in
the FG potential
because of the influ-
ence of machines on

Check the condition of
the Encoder Cable and
connectors.

Properly ground the
machine to separate it
from the FG of the

A.Cb0: the Servomotor side, encoder.
Encoder Echo- such as a welder.
back Error : :
Excessive vibration or . F_%educe machine vibra-
shock was applied to Checlk. the operating tion. . _
conditions. Correctly install the Ser-
the encoder.
vomotor.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still
the encoder. - occurs, the Servomotor |
may be faulty. Replace the
Servomotor.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still |
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
When using a Direct
Drive Servomotor, the
setting of Pn205 (Mul- | Check the setting of Correct the setting of “
titurn Limit) does not | Pn205. Pn205 (0 to 65,535).
agree with the
encoder.
The multiturn limit of
the encoder is differ-
A.CCO: ent from that of the Check the setting of

Multiturn Limit
Disagreement

SERVOPACK. Or, the
multiturn limit of the
SERVOPACK has
been changed.

Pn205 in the SERVO-
PACK.

Change the setting if the
alarm occurs.

*1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.CF1:
Reception Failed
Error in Feed-

The cable between
the Serial Converter
Unit and SERVOPACK
is not wired correctly
or there is a faulty
contact.

Check the wiring of the
external encoder.

Correctly wire the cable
between the Serial Con-
verter Unit and SERVO-
PACK.

*1

A specified cable is
not being used
between Serial Con-
verter Unit and SER-
VOPACK.

Check the wiring speci-
fications of the external
encoder.

Use a specified cable.

back Option
Module Commu- | The cable between Measure the length of ggfwlgggt?hgfstgﬁa(f%béen-
nications the Serial Converter the cable that connects verter Unit and SERVO- B
Unit and SERVOPACK | the Serial Converter PACK be 20
is too long. Unit. must be 20 m or
less.
The sheath on cable
between the Serial Check the cable that Egtp\)/!/aece;ttmee(?et;liil Con-
Converter Unit and connects the Serial verter Unit and SERVO- |~
SERVOPACK is bro- | Converter Unit. PACK
ken. '
. Correct the wiring around
?;g?g gg;[\?vr:gnt?hee the Serial Converter Unit,
A.CF2: Serial Converter Unit |~ €.., separate /O signal | —
Timer Stopped and SERVOPACK. lines from the Main Circuit
Error in Feed- Cables or ground.
back Option A failure occurred in . )
Module Commu- | the Serial Converter - Replace t_he Serial Con -
e . verter Unit.
nications Unit.
A failure occurred in | _ Replace the SERVO- _
the SERVOPACK. PACK.
The Servomotor U, V, | Check the wiring of the Eﬂoa?:uﬁurggggc}tzeiftif
and W wiring is not Servomotor’s Main Cir- wiring fgr the Servomotor |~
correct. cuit Cables. and encoder.
Reduce the position refer-
The frequency of the Rﬁg Zifethfe;eger;?gir ence pulse frequency or
position reference g eratin qthe SyERVO—y the reference accelera- o
pulse is too high. PKCK 9 tion rate, or reconsider
' the electronic gear ratio.
A.d00:

Position Devia-
tion Overflow
(The setting of
Pn520 (Position
Deviation Over-
flow Alarm Level)
was exceeded by
the position devi-
ation.)

The acceleration of
the position reference
is too high.

Reduce the reference
acceleration and try
operating the SERVO-
PACK.

Apply smoothing, i.e., by
using Pn216 (Position
Reference Acceleration/
Deceleration Time Con-
stant).

*1

The setting of Pn520
(Position Deviation
Overflow Alarm Level)
is too low for the
operating conditions.

Check Pn520 (Position
Deviation Overflow
Alarm Level) to see if it
is set to an appropriate
value.

Optimize the setting of
Pn520.

*1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.dO1:

Position Devia-
tion Overflow
Alarm at Servo
ON

The servo was turned
ON after the position
deviation exceeded
the setting of Pn526
(Position Deviation
Overflow Alarm Level
at Servo ON) while the
servo was OFF.

Check the position
deviation while the
servo is OFF.

Set the position deviation
to be cleared while the
servo is OFF.

Optimize the setting of
Pn526 (Position Deviation
Overflow Alarm Level at
Servo ON).

A.d02:

Position Devia-
tion Overflow
Alarm for Speed
Limit at Servo ON

If position deviation
remains in the devia-
tion counter, the set-
ting of Pn529 (Speed
Limit Level at Servo
ON) limits the speed
when the servo is
turned ON. This alarm
occurs if reference
pulses are input and
the setting of Pn520
(Position Deviation
Overflow Alarm Level)
is exceeded.

Set the position deviation
to be cleared while the
servo is OFF.

Optimize the setting of
Pn520 (Position Deviation
Overflow Alarm Level). Or,
adjust the setting of
Pn529 (Speed Limit Level
at Servo ON).

*1

A.d10:
Motor-Load Posi-
tion Deviation

The motor direction
and external encoder
installation orientation
are backward.

Check the motor direc-
tion and the external
encoder installation ori-
entation.

Install the external
encoder in the opposite
direction, or change the
setting of Pn002 =
n.XOO0O (External
Encoder Usage) to
reverse the direction.

*1

Overflow There is an error in the
connection between . .
oo (.9 stage | (1eCk e gouping of | Check the mechanical |
and external encoder ' '
coupling.
é’:sft(l)on Data grstepé%sggon data Check the input refer- Reconsider the operating | _
Overflow +1.879,048,192. ence pulse counter. specifications.
There is a faulty con- | Check the connection
nection between the | between the SERVO- Correctly connect the _
SERVOPACK and the | PACK and the Safety Safety Option Module.
Safety Option Module. | Option Module.
Execute Fn014 (Reset
Option Module Configura-
A.E71: The Safety Option tion Error) from the Digital
Safety Option Module was discon- | - Operator or SigmaWin+ | *1
Module Detec- nected. and then turn the power
tion Failure supply to the SERVO-

PACK OFF and ON again.

A failure occurred in
the Safety Option
Module.

Replace the Safety Option
Module.

A failure occurred in
the SERVOPACK.

Replace the SERVO-
PACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

There is a faulty con-
nection between the
SERVOPACK and the
Feedback Option
Module.

Check the connection
between the SERVO-
PACK and the Feed-
back Option Module.

Correctly connect the
Feedback Option Module.

Reset the Option Module

A.E72: | The Feedback Option configuration error and
Feedback Option | Module was discon- | - turn the power supply to | *1
Module Detec- | nected. the SERVOPACK OFF and
tion Failure ON again.

A failure occurred in

the Feedback Option | - (F;ept)ilcz)ar?e,vltgguﬁgedback -

Module. P '

A failure occurred in | _ Replace the SERVO- _

the SERVOPACK. PACK.

A failure occurred in .
AE74: the Safety Option _ lli%/li%lilcee the Safety Option | _
Unsupported Module.
Safety Option An unsupported Refer to the catalog of | ~ (oo
Module Safety Option Module | the connected Safety | g e "5 = Mpodule -

was connected. Option Module. yop :

The output signal circuits
or devices for /HWBB1

The delay between and /HWBB2 or the SER-

activation of the VOPACK input signal cir-
AEb1: /HWBB1 and Measure the time delay | cuits may be faulty.

Safety Function
Signal Input Tim-
ing Error

/HWBB2 input sig-
nals for the HWBB
was ten second or
longer.

between the /HWBB1
and /HWBB2 signals.

Alternatively, the input sig- | —
nal cables may be discon-
nected. Check to see if
any of these items are
faulty or have been dis-

connected.
A failure occurred in | Replace the SERVO- B
the SERVOPACK. PACK.

A.ECS:

Gate Drive Error 1
(An error
occurred in the
gate drive circuit.)

A.EC9:

Gate Drive Error 2
(An error
occurred in the
gate drive circuit.)

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.F10:

Power Supply
Line Open Phase
(The voltage was
low for more than
one second for
phase R, S, or T
when the main
power supply
was ON.)

The three-phase
power supply wiring is
not correct.

Check the power sup-
ply wiring.

Make sure that the power
supply is correctly wired.

*1

The three-phase
power supply is
unbalanced.

Measure the voltage for
each phase of the
three-phase power sup-
ply.

Balance the power sup-
ply by changing phases.

A single-phase power
supply was input with-
out specifying a sin-
gle-phase AC power
supply input (PnO0OB =
n.O0100).

Check the power sup-
ply and the parameter
setting.

Match the parameter set-
ting to the power supply.

*1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

FL-1"%:
System Alarm

FL-2"5:
System Alarm

FL-3":
System Alarm

A failure occurred in

FL-4"5:
System Alarm

the SERVOPACK.

FL-5":
System Alarm

FL-6":
System Alarm

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

CPFO0O0:

Digital Operator
Communications
Error 1

There is a faulty con-
tact between the Digi-
tal Operator and the
SERVOPACK.

Check the connector
contact.

Disconnect the connec-
tor and insert it again. Or,
replace the cable.

A malfunction was
caused by noise.

Keep the Digital Operator
or the cable away from
sources of noise.

CPFO1:

Digital Operator
Communications
Error 2

A failure occurred in
the Digital Operator.

Disconnect the Digital
Operator and then con-
nect it again. If an alarm
still occurs, the Digital
Operator may be faulty.
Replace the Digital Oper-
ator.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

*1. Refer to the following manual for details.
[T =-7-Series =-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual

(Manual No.

: SIEP S800001 26)

*2. Detection Conditions
If either of the following conditions is detected, an alarm will occur.

. Pn533 [min] Encoder resolution Pn20E
6 x10° Pn210
- Maximum motor speed [min] x Encoder resolution . Pn20E
Approx. 3.66 x 10" Pn210
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*3. Detection Conditions

If either of the following conditions is detected, an alarm will occur.

. Rated motor speed [min] x 1/3 x Encoder resolution < Pn20E
6x10° Pn210

- Maximurm motor speed [min] x Encoder resolution S Pn20E
Approx. 3.66 x 10 Pn210

*4. Refer to the following manual for details.
[T =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

*5. These alarms are not stored in the alarm history. They are only displayed on the panel display.

6.1.4

Warning Displays

If a warning occurs in the SERVOPACK, a warning number will be displayed on the panel dis-
play. Warnings are displayed to warn you before an alarm occurs.

This section provides a list of warnings and the causes of and corrections for warnings.

6.1.5

List of Warnings

The list of warnings gives the warning name, warning meaning, and warning code output in
order of the warning numbers.

Warni Warning Code
arning Warning Name Meaning Output
Number
ALO1 |ALO2 | ALO3
-, . The position deviation exceeded the percentage
A.900 (P)os'tf'lc’” Deviation set with the following formula: H H H
vertiow (Pn520 x Pn51E/100)
Position Deviation The position deviation when the servo was turned
A.901 Overflow Alarm at ON exceeded the percentage set with the follow- H H H
Servo ON ing formula: (Pn526 x Pn528/100)
This warning occurs before an overload alarm
A.910 Overload (A.710 or A.720) occurs. If the warning is ignored L H H
and operation is continued, an alarm may occur.
Abnormal vibration was detected during motor
operation. The detection level is the same as
A.911 Vibration A.520. Set whether to output an alarm or a warn- L H H
ing by setting Pn310 (Vibration Detection Selec-
tion).
Internal Temperature
Warning 1 (Control The surrounding temperature of the control PCB is
A.912 H L H
Board Temperature abnormal.
Error)
Internal Temperature
Warning 2 (Power The surrounding temperature of the power PCB is
A.913 H L H
Board Temperature abnormal.
Error)
This warning occurs before an A.320 alarm
. (Regenerative Overload) occurs. If the warning is
A.920 Regenerative Overload ignored and operation is continued, an alarm may H L H
occur.
This warning occurs before an A.731 alarm
A.921 Dynamic Brake Over- | (Dynamic Brake Overload) occurs. If the warning is H L H
’ load ignored and operation is continued, an alarm may
occur.
Ag23 |SERVOPACKBuIlt-in | inside the SERVOPACK stopped. H L H
Fan Stopped

Continued on next page.
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Continued from previous page.

Warni Warning Code
arning Warning Name Meaning Output
Number
ALO1 | ALO2 |ALO3
Absolute Encoder Bat- | This warning occurs when the voltage of absolute
A.930 , ; L L H
tery Error encoder’s battery is low.
The input voltage (temperature) for the overheat
A.93B Overheat Warning protection input (TH) signal exceeded the setting L L H
of Pn61C (Overheat Warning Level).
A.941 Change of Parameters | Parameters have been changed that require the H H L
’ Requires Restart power supply to be turned OFF and ON again.
. The speed ripple compensation information stored
Speed Ripple Com- . . .
A.942 pensation Information in the encoder ‘doels not agree with thle speed rip- H H L
. ple compensation information stored in the SER-
Disagreement VOPACK.
This warning occurs before an A.410 alarm
A.971 Undervoltage (Undervoltage) occurs. If the warning is ignored L L L
and operation is continued, an alarm may occur.
A.9A0 Overtravel Overtravel was detected while the servo was ON. H L L
Preventative Mainte- One of the consumable parts has reached the end
A.9b0 . . C H L H
nance Warning of its service life.

Note: 1. A warning code is not output unless you set Pn001 to n.1000O (Output both alarm codes and warning
codes).

2. Use Pn008 = n.OXOO (Warning Detection Selection) to control warning detection.
However, the following warnings are not affected by the setting of Pn008 = n.OXOO and other parameter
settings are required in addition to Pn008 = n.OXOO.

Warning Parameters That Must Be Set to Select Warning Detection
A.911 Pn310 = n.OOOOX (Vibration Detection Selection)
A.923 (Not affected by the setting of Pn008 = n.OXO0O.)
A.930 Pn008 = n.OOOX (Low Battery Voltage Alarm/Warning Selection)
A.942 Pn423 = n.OOXO (Speed Ripple Compensation Information Disagreement Warning Detec-
) tion Selection)
A971 Pn008 = n.OOX0O (Function Selection for Undervoltage)
' (Not affected by the setting of Pn008 = n.OXOO.)
A.9A0 Pn0OOD = n.XOOO (Overtravel Warning Detection Selection)
) (Not affected by the setting of Pn008 = n.OXOO.)
A.9b0 PnOOF = n.OO0OX (Preventative Maintenance Warning Selection)

Refer to the following manual for details.
[17 =-7-Series =-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
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6.1.6 Troubleshooting Warnings

6.1.6

Troubleshooting Warnings

The causes of and corrections for the warnings are given in the following table. Contact your
Yaskawa representative if you cannot solve a problem with the correction given in the table.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.900:
Position Deviation
Overflow

The Servomotor
U, V, and W wiring
is not correct.

Check the wiring of the
Servomotor’s Main Cir-
cuit Cables.

Make sure that there are no
faulty connections in the
wiring for the Servomotor
and encoder.

A SERVOPACK
gain is too low.

Check the SERVO-
PACK gains.

Increase the servo gain,
e.g., by using autotuning
without a host reference.

The frequency of
the position refer-
ence pulse is too
high.

Reduce the reference
pulse frequency and try
operating the SERVO-
PACK.

Reduce the position refer-
ence pulse frequency or the
reference acceleration rate,
or reconsider the electronic
gear ratio.

The acceleration
of the position ref-
erence is too high.

Reduce the reference
acceleration and try
operating the SERVO-
PACK.

Apply smoothing, i.e., by
using Pn216 (Position Ref-
erence Acceleration/ Decel-
eration Time Constant).

The excessive
position deviation
alarm level (Pn520
x Pn51E/100) is
too low for the
operating condi-
tions.

Check excessive posi-
tion deviation alarm
level (Pn520 x Pn51E/
100) to see if it is set to
an appropriate value.

Optimize the settings of
Pn520 and Pn51E.

A failure occurred
in the SERVO-
PACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.901:

Position Deviation
Overflow Alarm at
Servo ON

The position devi-
ation when the
servo was turned
ON exceeded the
percentage set
with the following
formula:

(Pn526 x Pn528/
100)

Set the position deviation to
be cleared while the servo is
OFF.

Optimize the setting of
Pn528 (Position Deviation
Overflow Warning Level at
Servo ON).

Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.910:

Overload (warning
before an A.710 or

A.720 alarm occurs)

The wiring is not
correct or there is
a faulty contact in
the motor or
encoder wiring.

Check the wiring.

Make sure that the Servo-
motor and encoder are cor-
rectly wired.

Operation was
performed that
exceeded the
overload protec-
tion characteris-
tics.

Check the motor over-
load characteristics and
Run command.

Reconsider the load and
operating conditions. Or,
increase the motor capacity.

An excessive load
was applied
during operation
because the Ser-
vomotor was not
driven because of
mechanical prob-
lems.

Check the operation
reference and motor
speed.

Remove the mechanical
problem.

The overload

Check that the overload

warning level warning level (Pn52B) is Set a suitable overload N
(Pn5i|B) is not suitable warning level (Pn52B).
suitable. ‘

A failure occurred The SERVOPACK may be

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.

A.911:
Vibration

Abnormal vibra-
tion was detected
during motor
operation.

Check for abnormal
motor noise, and check
the speed and torque
waveforms during oper-
ation.

Reduce the motor speed.
Or, reduce the servo gain
with custom tuning.

The setting of
Pn103 (Moment of
Inertia Ratio) is
greater than the
actual moment of
inertia or was
greatly changed.

Check the moment of
inertia ratio.

Set Pn103 (Moment of Iner-
tia Ratio) to an appropriate
value.

The vibration
detection level
(Pn312) is not
suitable.

Check that the vibration
detection level (Pn312)
is suitable.

Set a suitable vibration
detection level (Pn312).

Continued on next page.
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Continued from previous page.

Warning Number:

; Possible Cause Confirmation Correction Reference
Warning Name
Check the surrounding
temperature using a .
The surrounding thermostat. Or, check tl?e(%rr?rzarz?utrgebsui:;OLiSSilr?g
temperature is too | the operating status the EERVOF’A%K iﬁstallag—] *
high. with the SERVOPACK tion conditions
installation environ- '
ment monitor.
An overload alarm
was reset by turn- | Check the alarm display
ing OFF the power | to see if there is an ggz?t?r? t?heergle;md for -
supply too many | overload alarm. 9 '
times.
A.912: There was an Use the accumulated
Internal Tempera- excessive load or | load ratio to check the
ture Warning 1 operation was load during operation, .
(Control Board Tem- | performed that and use the regenera- Segfaqisr:deégggi Jl[%ids and -
perature Error) exceeded the tive load ratio to check P 9 '
regenerative pro- | the regenerative pro-
cessing capacity. | cessing capacity.
The SERVOPACK
installation orien-
tation is not cor- | Check the SERVO-
rect or there is PACK installation con- g]csctilrldtize ?OEEV;%AC(;{TOHS *
insufficient space | ditions. 9 P '
around the SER-
VOPACK.
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
Check the surrounding
temperature using a .
The surrounding thermostat. Or, check %?r%?zteutgebsui%oﬂgsi'gg
temperature is too | the operating status the gERVOPA(y)K iﬁstalla? *
high. with the SERVOPACK tion conditions
installation environ- '
ment monitor.
An overload alarm
was reset by turn- | Check the alarm display
ing OFF the power | to see if there is an rcegae?t?r? t?ﬁerg?;md for -
supply too many | overload alarm. 9 '
times.
A.913: There was an Use the accumulated
Internal Tempera- excessive load or | load ratio to check the
ture Warning 2 operation was load during operation, .
(Power Board Tem- | performed that and use the regenera- Seg?aqisr:decrg?gi )If%ani and -
perature Error) exceeded the tive load ratio to check P 9 '
regenerative pro- | the regenerative pro-
cessing capacity. | cessing capacity.
The SERVOPACK
installation orien-
tation is not cor- | Check the SERVO-
rect or there is PACK installation con- gwcs;glrl(;i?]e ?()Eivg:ﬁ:‘/?cgﬁons *
insufficient space | ditions. 9 P :
around the
SERVOPACK.
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.920:

Regenerative Over-
load (warning before
an A.320 alarm

The power supply
voltage exceeded
the specified
range.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

There is insuffi-
cient external
regenerative resis-
tance, regenera-
tive resistor
capacity, or
SERVOPACK
capacity, or there

Check the operating
conditions or the
capacity using the Sig-
maJunmaSize+ Capac-
ity Selection Software
or another means.

Change the regenerative
resistance value, regenera-
tive resistance capacity, or
SERVOPACK capacity.
Reconsider the operating
conditions using the Sigma-
JunmaSize+ Capacity

occurs) has been a con- Selection Software or other
tinuous regenera- means.
tion state.
There was a con-
tinuous regenera- . Reconsider the system
tion state because %hﬁ\c;kégsvg)%gt%p:phed including the servo, _
a negative load : , machine, and operating
. during operation. e
was continuously conditions.
applied.
Implement measures to
Ivges ?Oetggg(gogn Check the operation ensure that the motor will | _
Y status. not be rotated by an exter-
external force. nal force
When the Servo-
motor was Reconsider the following:
A.921: stopped with the » Reduce the Servomotor

Dynamic Brake
Overload (warning
before an A.731
alarm occurs)

dynamic brake,
the rotational or
linear kinetic
energy exceeded
the capacity of the
dynamic brake
resistor.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used.

command speed.

» Decrease the moment of
inertia.

* Reduce the frequency of
stopping with the dynamic
brake.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

A.923:
SERVOPACK Built-
in Fan Stopped

The fan inside the
SERVOPACK
stopped.

Check for foreign mat-
ter inside the SERVO-
PACK.

Remove foreign matter from
the SERVOPACK. If an
alarm still occurs, the
SERVOPACK may be faulty.
Replace the SERVOPACK.

A.930:

Absolute Encoder
Battery Error (The
absolute encoder
battery voltage was
lower than the spec-
ified level.) (Detected
only when an abso-
lute encoder is con-
nected.)

The battery con-
nection is faulty or
a battery is not
connected.

Check the battery con-
nection.

Correct the battery connec-
tion.

The battery volt-
age is lower than
the specified value
2.7 V).

—

Measure the battery
voltage.

Replace the battery.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.93B:
Overheat Warning

The surrounding
temperature is too
high.

Check the surrounding
temperature using a
thermostat.

Lower the surrounding tem-
perature by improving the
installation conditions of
machine.

Operation was
performed under

an excessive load.

Use the accumulated
load ratio to check the
load during operation.

Reconsider the load and
operating conditions.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

The temperature
detection circuit in
the sensor
attached to the
machine is faulty.

The temperature detection
circuit in the sensor
attached to the machine
may be faulty. Repair the
sensor attached to the
machine.

A.941:
Change of Parame-
ters Requires

Parameters have
been changed
that require the
power supply to

Turn the power supply to
the SERVOPACK OFF and
ON again.

Restart be turned OFF

and ON again.

Reset the speed ripple
‘ - compensation value on the | *

The speed rlpple SigmaWin-+.

compensation Set Pn423 to n.00O10 (Do

information stored not detect A.942 alarms)
A.942: in the encoder ; ;

Speed Ripple Com-
pensation Informa-
tion Disagreement

does not agree
with the speed
ripple compensa-
tion information
stored in the

However, changing the set-
ting may increase the speed
ripple.

Set Pn423 to n.OOO0
(Disable speed ripple com-

A.971:
Undervoltage

SERVOPACK. - pensation). However, *
changing the setting may
increase the speed ripple.

For a 200-V

SERVOPACK, the
AC power supply
voltage dropped
below 140 V.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

For a 100-V
SERVOPACK, the
AC power supply
voltage dropped
below 60 V.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

The power supply
voltage dropped
during operation.

Measure the power
supply voltage.

Increase the power supply
capacity.

A momentary
power interrup-
tion occurred.

Measure the power
supply voltage.

If you have changed the
setting of Pn509 (Momen-
tary Power Interruption Hold
Time), decrease the setting.

The SERVOPACK
fuse is blown out.

Replace the SERVOPACK
and connect a reactor.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.9A0:
Overtravel (Over-
travel status was
detected.)

Overtravel was
detected while the
servo was ON.

Check the status of the
overtravel signals on
the input signal monitor.

Even if an overtravel signal
is not shown by the input
signal monitor, momentary
overtravel may have been

detected. Take the following

precautions.

* Do not specify move-
ments that would cause
overtravel from the host
controller.

» Check the wiring of the
overtravel signals.

* Implement countermea-
sures against noise.

A.9b0:
Preventative Mainte-
nance Warning

One of the con-
sumable parts has
reached the end
of its service life.

Replace the part. Contact
your Yaskawa representa-
tive for replacement.

* Refer to the following manual for details.
[10 =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
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6.1.7 Troubleshooting Based on the Operation and Conditions
of the Servomotor

This section provides troubleshooting based on the operation and conditions of the Servomo-
tor, including causes and corrections.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power
supply to the servo

The control power supply is Measure the voltage system.
between control power - -
not turned ON. SUDDIY terminals Correct the wiring so
PPy ' that the control power
supply is turned ON.
Turn OFF the power
supply to the servo
The main circuit power sup- Measure the voltage system.
v is not turned ON between the main circuit | Correct the wiring so -
Pl ' power input terminals. that the main circuit
power supply is turned
ON.
Turn OFF the power sup-
The 1/O signal connector ply to the servo system. | Correct the wiring of
(CN1) pins are not wired cor- | Check the wiring condi- | the I/O signal connec- | *
rectly or are disconnected. tion of the I/O signal con- | tor (CN1) pins.
nector (CN1) pins.
The wiring for the Servomo- lldm IOI;E mg Eg?l\\//gr
tor Main Gircuit Cables or Check the wiring condi- sys?t%%/w _
Encoder Cable is discon- tions. Wire the cable cor-
nected.
rectly.
Turn OFF the power
supply to the servo
. Operate the Servomotor | system.
Servomotor g;?\;grﬁoigroverload on the with no load and check | Reduce the load or -
Does Not : the load status. replace the Servomo-
Start tor with a Servomotor

with a larger capacity.

The type of encoder that is
being used does not agree
with the setting of Pn002 =
n.OXOO (Encoder Usage).

Check the type of the
encoder that is being
used and the setting of
Pn002 = n.OXOO.

Set Pn002 = n.OXOO
according to the type of
the encoder that is
being used.

No speed or position refer-
ence is input.

Turn OFF the power sup-
ply to the servo system.
Check the allocation sta-
tus of the input signals.

Allocate an input signal
so that the speed and
position references are
input correctly.

There is a mistake in the
input signal allocations
(Pn50A to Pn50D, Pn515,
and Pn516).

Check the input signal
allocations (Pn50A to
Pn50D, Pn515, and
Pn516).

Correctly allocate the
input signals (Pn50A to
Pn50D, Pn515, and
Pn516).

The /S-ON (Servo ON) signal
is OFF.

Check the settings of
Pn50A = n.OOOX (Input
Signal Allocation Mode)
and Pn50A =n.O00OXO
(/S-ON (Servo ON) Signal
Allocation).

Set Pn50A = n.OOXX
correctly and turn ON
the /S-ON signal.

The function setting of the /
P-CON (Proportional Con-
trol) signal is not correct.

Check the setting of
Pn000 = n.OOXO (Con-
trol Method Selection).

Set the parameter to
match the application.

The SEN input is OFF.

Check the ON/OFF status
of the SEN input.

If you are using an
absolute encoder, turn
ON the SEN signal.

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Check the setting of Set Pn200 =n.O0OOX
The reference pulse mode Pn200 =n.O00X (Refer- | so that is agrees with N
selection is not correct. ence Pulse Form) and the | the reference pulse
reference pulse form.
Check between the
Speed control: The speed E{pEeFe)C:arr%fE;riZ?wZIe glrr]gﬁr: év' Correctly set the con-
reference input is not appro- (SG) to see if the control trol method and input *
priate. method and the input
agree.
Check between the
Torque control: The torque Jlfégﬁnrgfiirgggleg'popuu;g_ Correctly set the con-
referenoe input is not appro- (SG) to see if the control trol method and input *
priate. method and the input
agree.
Position control: The refer- ggggg t_hne EGSB%}( (()Ff%efer- Correctly set the con-
ence pulse input is not P_I o F d the | frol method and input | *
appropriate. ence Pulse orm) and the
sign and pulse signals.
The /CLR (Position Deviation | o0\ 4he /GLR signal | Turn OFF the /CLR sig-
Clear) input signal has not (CN1-14 and CN1-15) *
been turned OFF. :
Servomotor | The P-OT (Forward Drive
Does Not Prohibit) or N-OT (Reverse Check the P-OT and N- | Turn ON the P-OT and |,
Start Drive Prohibit) signal is still OT signals. N-OT signals.
OFF.
Turn ON the /HWBBH1
and /HWBB2 input sig-
(T/r;'ewsnge;[yoip%\th;iBgE?g)lswere Check the /HWBB1 and | If you are not using the | ,
not turned ON /HWBB2 input signals. safety function, con-
' nect the Safety Jumper
Connector (provided as
an accessory) to CN8.
 Turn ON the FSTP
« If you will not use the
function to force the
The FSTP (Forced Stop . motor to stop, set
Input) signal is still OFF, Check the FSTP signal. | psis — nooox |
(FSTP (Forced Stop
Input) Signal Alloca-
tion) to disable the
Turn OFF the power
A failure occurred in the B supply to the servo _
SERVOPACK. Replace the SERVO-
Servomotor , , . | Turn OFF the power sup- .
Moves Igrenrgtgre\alvmféake in the Ser ply to the servo system. Wire the Servomotor _
Instanta- ) Check the wiring.
neously, There is a mistake in the wir- | Turn OFF the power sup- . .
and Then ing of the encoder or Serial ply to the servo system. vWelrrt%:TJenﬁeor?rlrgcc’)[ln_ -
Stops Converter Unit. Check the wiring. Y-

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
The connector connec-
tions for the power line
(U, V, and W phases) and
Servomotor . , the encoder or Serial Tighten any loose ter-
There is a faulty connection . >
Speed Is . o Converter Unit may be minals or connectors -
in the Servomotor wiring. L
Unstable unstable. and correct the wiring.
Turn OFF the power sup-
ply to the servo system.
Check the wiring.
Check between the
Speed control: The speed ;F’Eiﬁi;%fesﬁeﬂgf '?gljjrt]é " | Correctly set the con-
reference input is not appro- (SG) to see?f thegcontrol trol method and input *
priate. method and the input
agree.
Check between the
Torque control: The torque ?é%lgr:gfzireggf 'popuugd(-r_ Correctly set the con-
reference input is not appro- (SG) to see?f thegcontrol trol method and input *
Servomotor priate. method and the input
Moves with- agree.
out a Refer- : :
The speed reference offset is | The SERVOPACK offset | Adjust the SERVO- N
ence Input | ot correct. is adjusted incorrectly. PACK offset.
Position control: The refer- g?ggg Tne éeggg( c()g}efer— Correctly set the con-
ence pullse input is not ence Pulse Form) and the trol method and input | -
appropriate. ) /
sign and pulse signals.
Turn OFF the power
A failure occurred in the B supply to the servo _
SERVOPACK. Replace the SERVO-
The setting of Pn001 =
n.O0O0OX (Motor Stopping , _
Method for Servo OFF and Check the setting of Set Pn001 =n.O00O0X |
. . Pn001 = n.OOOX.
Group 1 Alarms) is not suit-
able.
Check the moment of
inertia, motor speed, and
dynamic brake frequency lﬂm loﬁg ipg gg;/\\//gr
of use. If the moment of PPy
The dynamic brake resistor is | inertia, motor speed, or o
Dynamic disconnected. dynamic brake frequency E}igic%herg/%iygs_
Brake Does of use is excessive, the conne.ctiorﬁ) reduce the
Not Operate dynamic brake resis- ’

tance may be discon-
nected.

There was a failure in the
dynamic brake drive circuit.

There is a defective
component in the
dynamic brake circuit.
Turn OFF the power
supply to the servo

Replace the SERVO-

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Reduce the load so
that the moment of
inertia ratio is within the
allowable value, or
increase the load level
or reduce the rigidity
The Servomotor vibrated level in the tuning-less
considerably while perform- | Check the waveform of level settings. *
ing the tuning-less function | the motor speed. If the situation is not
with the default settings. improved, disable the
tuning-less function
(i.e., set Pn170 to
n.OO00O0O0) and execute
autotuning either with
or without a host refer-
ence.
Abnormal Turn OFF the power sup-
Noise from | The machine mounting is not ply to the servo system. Tighten the mounting
Servomotor | secure Check to see if there are | ¢ o\ yq N
' any loose mounting :
Screws.
Turn OFF the power sup-
ply to the servo system.
Check to see if there is Align the coupling. -
) o misalignment in the cou-
The machine mounting is not pling.
secure.
Turn OFF the power sup-
ply to the servo system. .
Check to see if the cou- | aiance the coupling. | -
pling is balanced.
Turn OFF the power sup-
ply to the servo system.
The bearings are defective. Check for noise and E)(erplace the Servomo- | _
vibration around the bear- '
ings.
Continued on next page.
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Problem

Possible Cause

Confirmation

Correction

Reference

Abnormal
Noise from
Servomotor

There is a vibration source at
the driven machine.

Turn OFF the power sup-
ply to the servo system.
Check for any foreign
matter, damage, or defor-
mation in the machine’s
moving parts.

Consult with the
machine manufacturer.

Noise interference occurred
because of incorrect 1/0 sig-
nal cable specifications.

Turn OFF the power sup-
ply to the servo system.
Check the 1/0O signal
cables to see if they sat-
isfy specifications. Use
shielded twisted-pair
cables or screened
twisted-pair cables with
conductors of at least

0.12 mm? (stranded wire).

Use cables that satisfy
the specifications.

Noise interference occurred
because an I/0 signal cable
is too long.

Turn OFF the power sup-
ply to the servo system.
Check the lengths of the
I/O signal cables.

The I/O signal cables
must be no longer than | -

Noise interference occurred
because of incorrect Encoder
Cable specifications.

Turn OFF the power sup-
ply to the servo system.
Check the Encoder Cable
to see if it satisfies speci-
fications. Use shielded
twisted-pair cables or
screened twisted-pair
cables with conductors of
at least 0.12 mm?
(stranded wire).

Use cables that satisfy
the specifications.

Noise interference occurred
because the Encoder Cable
is too long.

Turn OFF the power sup-
ply to the servo system.
Check the length of the
Encoder Cable.

The Encoder Cable
length must be 50 m -

Noise interference occurred
because the Encoder Cable
is damaged.

Turn OFF the power sup-
ply to the servo system.
Check the Encoder Cable
to see if it is pinched or
the sheath is damaged.

Replace the Encoder
Cable and correct the
cable installation envi-

The Encoder Cable was sub-
jected to excessive noise
interference.

Turn OFF the power sup-
ply to the servo system.
Check to see if the
Encoder Cable is bundled
with a high-current line or
installed near a high-cur-
rent line.

Correct the cable lay-
out so that no surge is
applied by high-current

There is variation in the FG
potential because of the
influence of machines on the
Servomotor side, such as a
welder.

Turn OFF the power sup-
ply to the servo system.
Check to see if the
machines are correctly
grounded.

Properly ground the
machines to separate
them from the FG of
the encoder.

Continued on next page.
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6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.7 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power
, Check to see if there is supply to the servo
Tzﬁsrg C':Soinst'iER\gr)rZ'rA‘gEe to noise interference on the | system. _
reoise 9 signal line from the Implement counter-
' encoder. measures against noise
for the encoder wiring.
Turn OFF the power sup-
ply to the servo system.
Check to see if vibration . .
The encoder was subjected | from the machine F_%educe machine vibra-
X . i tion. Improve the
to excessive vibration or occurred. Check the Ser- . -
; ) mounting state of the
Abnormal shock. vomotor installation Servomotor
Noise from (mounting surface preci- '
Servomotor sion, securing state, and
alignment).
Turn OFF the power
A failure occurred in the B z;’gg%to the servo _
encoder. Replace the Servomo-
tor.
Turn OFF the power
A failure occurred in the supply to the servo
Serial Converter Unit. - system. . -
Replace the Serial Con-
verter Unit.
. Check to see if the servo | Perform autotuning
The servo gains are not bal- ins h b ithout a host ref N
anced. gains have been cor- without a host refer-
rectly tuned. ence.
Check the setting of
The setting of Pn100 (Speed | Pn100. Set Pn100 to an appro- | _
Loop Gain) is too high. The default setting is Kv = | priate value.
Servomotor 40.0 Hz.
Vibrates at Check the setting of
Frequency | The setting of Pn102 (Posi- | Pn102. Set Pn102 to an appro- | _
of Approx. | tion Loop Gain) is too high. The default setting is Kp | priate value.
200 to 400 = 40.0/s.
Hz. . Check the setting of
Igg;?;iggr;fﬁyeoéo(ﬁf)eed Pn101. Set Pn101 to an appro- | _
. . The default setting is Ti = | priate value.
stant) is not appropriate. 50.0 ms.
The setting of Pn103 .
(Moment of Inertia Ratio) is Check the setting of Sgt Pn103 to an appro- | _
: Pn103. priate value.
not appropriate.
Continued on next page.
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6.1.7 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
The servo qains are not bal- Check to see if the servo | Perform autotuning
anced 9 gains have been cor- without a host refer- *
' rectly tuned.
Check the setting of
The setting of Pn100 (Speed | Pn100. Set Pn100 to an appro- | _
Loop Gain) is too high. The default setting is Kv = | priate value.
40.0 Hz.
Large Motor Check the setting of
Speed The setting of Pn102 (Posi- Pn102. Set Pn102 to an appro- | _
Overshoot | tion Loop Gain) is too high. The default setting is Kp | priate value.
on Starting = 40.0/s.
and Stop- . Check the setting of
. The setting of Pn101 (Speed )
Ping Loop Iptegral Time Qon— 'Fl')k?;%gfault setting is Ti = greitatzn\jacl)tleto A
stant) is not appropriate. 500 ms ’
The setting of Pn103 .
(Moment of Inertia Ratio) is SE%; the setting of Sﬁ;tzn\ja?jeto an appro-| _
not appropriate. ' P '
The torque reference is satu- | Check the waveform of Use the mode switch. | -
rated. the torque reference. '
Turn OFF the power sup-
ply to the servo system.
Check the Encoder Cable
Absolute L to see if it satisfies speci-
Noise interference occurred | ¢+ : .
Encoder because of incorrect Encoder ][clv?/?st%(e)g? Use Sglelded Use cables that satisfy | _
Position e pair cables or the specifications.
L Cable specifications. screened twisted-pair
Eﬁ‘é’f}'&ne cables with conductors of
i at least 0.12 mm?
position (stranded wire).
that was Turm OFF th
saved inthe | Noise interference occurred ‘ﬁ”@o the SeerVF()Z)O\SNeSEeSr%p_ The Encoder Cable
host con- because the Encoder Cable g%/eok the len thyof the. length must be 50 m -
troller when | is too long. Encoder Cablg
the power '
Turn OFF the power sup-
VOVI?IS; t:rgﬁ? Noise interference occurred | ply to the servo system. gigﬁcfnt(jhioﬁ?ggtd&
¢ ; because the Encoder Cable | Check the Encoder Cable | ~-\0\ ooy envie |~
erent from | j5 yamaged. to see if it is pinched or
the posi- the sheath is damaged.
:Ik?en[;,g\]/\?enr Turn OFF the power sup-
ply to the servo system. :
was next The Encoder Cable was sub- | Check to see if the g&”se(ftthtgfﬁft;ﬁ'agis
turned ON.) ject to excessive noise inter- | Encoder Cable is bundled 9 -

ference.

with a high-current line or
installed near a high-cur-
rent line.

applied by high-current

Continued on next page.
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6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.7 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
There is variation in the FG Turn OFF the power sup- Proberlv around the
potential because of the ply to the servo system. macphinésgto separate
influence of machines on the | Check to see if the them from the FpG of
Servomotor side, such as a | machines are correctly

the encoder.
welder. grounded.
Turn OFF the power sup-
ply to the servo system. | Implement counter-
There is a SERVOPACK Check to see if there is measures against noise
pulse counting error due to noise interference on the | for the encoder or -
noise. I/0O signal line from the Serial Converter Unit
g
encoder or Serial Con- wiring.
verter Unit.
Turn OFF the power sup-
ébsoldute ply to the servo system.
ncoaer Check to see if vibration o
Position The encoder was subjected | from the machine Ec?r?ul(?r? rrr;?/ceht'ﬂ: vibra-
Deviation to excessive vibration or occurred. mOL.mtinp state of the -
Error (The shock. Check the Servomotor s 9
" : . . ervomotor.
position installation (mounting sur-
that was face precision, securing
saved in the state, and alignment).
host con- Turn OFF the power
troller when | A fajlure occurred in the supply to the servo
the power | encoder. - system. -
was turned Replace the Servomo-
OFF is dif- tor.
ferent from Turn OFF the power
the posi- A failure occurred in the B z;gtpel%to the servo ~
:[[Ir?en Vg\:\?:r SERVOPACK. Replace the SERVO-
p PACK.
was next Check th det C tth det
turn N. eck the error detec- orrect the error detec-
urned ON.) tion section of the host tion section of the host | -
controller. controller.
Check to see if the host Perform parity checks
controller is executing for the multiturn data or | _
Host Controller Multiturn data parity checks. ﬁgﬁoégtti encoder posi-
Data or Absolute Encoder ’
Position Data Reading Error Implement counter-
Check for noise interfer- | measures against noise
ence in the cable and then perform parity
between the SERVO- checks again for the -
PACK and the host con- | multiturn data or abso-
troller. lute encoder position
data.
Continued on next page.
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6.1.7 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Check the external power gg\:\;gib%epﬁ/xzfgla{/)
fﬁgﬂy St—zsﬁ \rf)alvsoltage for voltage for the input -

P 9 ' signals.
Check the operating con- | Make sure that the
The P-OT/N-OT (Forward dition of the overtravel overtravel limit switches | -
Drive Prohibit or Reverse limit switches. operate correctly.
Drive Prohibit) signal was . Correct the wiring of
e e S ot | e overaetimt
" | switches.
Check the settings of the
overtravel input signal Set the parametersto |,
allocations (Pn50A/ correct values.
Pn50B).
Check for fluctuation in Eliminate fluctuation
the external power supply | from the external power |
(+24 V) voltage for the supply (+24 V) voltage
input signals. for the input signals.
The P-OT/N-OT (Forward Check to see if the opera- | Stabilize the operating
Drive Prohibit or Reverse tion of the overtravel limit | condition of the over- |-
Overtravel | Drive Prohibit) signal mal- switches is unstable. travel limit switches.
Occurred functioned. Check the wiring of the
overtravel limit switches | Correct the wiring of
(e.g., check for cable the overtravel limit -
damage and loose switches.
screws).
. If another signal is allo-
Check to see if the P-OT .
There is a mistake in the allo- signal is allocated in cated in PN50A
cation of the P-OT or N-OT | pns0A = n.xOO0. =n.X0OO0, allocate the
(Forward Drive Prohibit or P-OT signal instead. .
Reverse Drive Prohibit) sig- ) If another signal is allo-
nal in Pn50A = n.XOOO or | Check to seeifthe N-OT | o 4" "bre0R
Pn50B = n.OO0OX. signal is allocated in —n. 000X allocate the
Pn50B = n.OOOX. o
N-OT signal instead.
Cheok the servo OFF. Select a Servomotor
stopping method set in .
stopping method other
i Pno01 = n.OOX or than coasting to a sto
The selectlorj of the Ser\{o— Pn001 = n.OOXO. 9 p.
motor stopping method is *
not correct. Check the torque control Select a Servomotor
stopping method set in X
> stopping method other
Pn001 = n.OOX or than coasting to a sto
Pn001 = n.OOXO. 9 P:
Improper The limit switch position and Install the limit switch at
Stop Posi dog length are not appropri- | — the appropriate posi- -
tiocr)1pforOSI_ ate. tion.
Overtravel The overtravel limit switch Install the overtravel
(OT) Signal position is too close for the - limit switch at the -

coasting distance.

appropriate position.

Continued on next page.
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6.1 SERVOPACK with Analog Voltage/Pulse Train References

6.1.7 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem

Possible Cause

Confirmation

Correction Reference

Position
Deviation
(without
Alarm)

Noise interference occurred
because of incorrect Encoder
Cable specifications.

Check the Encoder Cable
to see if it satisfies speci-
fications. Use shielded
twisted-pair cables or
screened twisted-pair
cables with conductors of
at least 0.12 mm?
(stranded wire).

Use cables that satisfy
the specifications.

Noise interference occurred
because the Encoder Cable
is too long.

Turn OFF the power sup-
ply to the servo system.
Check the length of the
Encoder Cable.

The Encoder Cable
length must be 50 m -

Noise interference occurred
because the Encoder Cable
is damaged.

Turn OFF the power sup-
ply to the servo system.
Check the Encoder Cable
to see if it is pinched or
the sheath is damaged.

Replace the Encoder

Cable and correct the
cable installation envi-
ronment.

The Encoder Cable was sub-
jected to excessive noise
interference.

Turn OFF the power sup-
ply to the servo system.
Check to see if the
Encoder Cable is bundled
with a high-current line or
installed near a high-cur-
rent line.

Correct the cable lay-
out so that no surge is
applied by high-current
lines.

There is variation in the FG
potential because of the
influence of machines on the
Servomotor side, such as a
welder.

Turn OFF the power sup-
ply to the servo system.
Check to see if the
machines are correctly
grounded.

Properly ground the
machines to separate
them from the FG of
the encoder.

There is a SERVOPACK
pulse counting error due to
noise.

Turn OFF the power sup-
ply to the servo system.
Check to see if there is
noise interference on the
I/0O signal line from the
encoder or Serial Con-
verter Unit.

Implement counter-
measures against noise
for the encoder wiring | -
or Serial Converter Unit
wiring.

The encoder was subjected
to excessive vibration or
shock.

Turn OFF the power sup-
ply to the servo system.
Check to see if vibration
from the machine
occurred.

Check the Servomotor
installation (mounting sur-
face precision, securing
state, and alignment).

Reduce machine vibra-
tion. Improve the
mounting state of the
Servomotor.

The coupling between the
machine and Servomotor is
not suitable.

Turn OFF the power sup-
ply to the servo system.
Check to see if position
offset occurs at the cou-
pling between machine
and Servomotor.

Correctly secure the
coupling between the
machine and Servomo-

Continued on next page.
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6.1.7 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power sup-
ply to the servo system.
Check the 1/O signal
Noise interference ocourred | C20168 10 see if they sat-
; . isfy specifications. Use Use cables that satisfy
pecauge ofNCoreet 096~ | snided wsteo-par | e speciations. |
P ' cables or screened
twisted-pair cables with
conductors of at least
0.12 mm? (stranded wire).
Turn OFF the power sup-
ply to the servo system.
If reference pulse input multi- | Check the 1/0 signal
plication switching is being cables to see if they sat-
used, noise may be causing | isfy specifications. Use Use cables that satisfy |
the I/0 signals used for this | shielded twisted-pair the specifications.
function (/PSEL and /PSELA) | cables or screened
Position to be falsely detected. twisted-pair cables with
Deviation conductors of at least
(without 0.12 mm? (stranded wire).
Alarm) Pulses are being lost .
because the filter for the ref- gssgg—tzexsljegrg(g{ter Set the parameters to |,
erence pulse input is not Selecti;nj correct values.
appropriate. '
Noise interference occurred ZT;TOQEEZ tsgerv%ogle;;:;p_ The 1/0 signal cables
ik?setci)aou%enan I/O signal cable Check the lengths of the gnrft be no longer than | -
9. I/0O signal cables. ’
Turn OFF the power
An encoder fault occurred. supply to the servo
(The pulse count does not - system. -
change.) Replace the Servomo-
tor.
Turn OFF the power
A failure occurred in the B z;’st%%to the servo _
SERVOPACK. Replace the SERVO-
PACK.
The surrounding air tempera- Measure the surrounding | Reduce the surround-
ture is 00 hi hg P air temperature around ing air temperature to | -
gn. the Servomotor. 40°C or less.
Turn OFF the power sup-
The surface of the Servomo- | ply to the servo system. | Clean dirt, dust, and oil | _
tor is dirty. Visually check the surface | from the surface.
Servomotor for dirt.
Overheated If the Servomotor is

There is an overload on the
Servomotor.

Check the load status
with a monitor.

overloaded, reduce the
load or replace the
Servo Drive with a
SERVOPACK and Ser-
vomotor with larger
capacities.

* Refer to the following manual for details.
(10 =-7-Series X-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)
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6.2 SERVOPACK with MECHATROLINK-III Communications References

6.2.1 Alarm Displays

SERVOPACK with MECHATROLINK-IIl Communications References

6.21 Alarm Displays
If an error occurs in the SERVOPACK, an alarm number will be displayed on the panel display.
However, if no alarm number appears on the panel display, this indicates a SERVOPACK sys-
tem error. Replace the SERVOPACK.
If there is an alarm, the display will change in the following order.
Example: Alarm A.EGO
[ndsgfgns —— Not lit. —= F,—= Notlit—= E —= Notit. —= G — Notit— [J — Not m.]
This section provides a list of the alarms that may occur and the causes of and corrections for
those alarms.

6.22 List of Alarms

The list of alarms gives the alarm name, alarm meaning, alarm stopping method, and alarm
reset possibility in order of the alarm numbers.

Servomotor Stopping Method for Alarms

Refer to the following manual for information on the stopping method for alarms.

(1N =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)

Alarm Reset Possibility

Yes: You can use an alarm reset to clear the alarm. However, this assumes that the cause of
the alarm has been removed.
No: You cannot clear the alarm.

List of Alarms

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning Spti(:]p;— Possi-
?
Method | °'¢’
Parameter Checksum There is an error in the parameter data in the
A020 e o SERVOPACK. Gr1 No
There is an error in the parameter data format in
A.021 Parameter Format Error the SERVOPACK. Gr.1 No
There is an error in the parameter data in the
A.022 |System Checksum Error SERVOPACK. Gr.1 No
An internal program error occurred in the
A.024 |System Alarm SERVOPACK. Gr.1 No
An internal program error occurred in the
A.025 |System Alarm SERVOPACK . Gr.1 No
A.030 Main Circuit Detector Thgre i; an error in the detection data for the Gr 1 Yes
Error main circuit.
A.040 Parameter Setting Error gﬁsgameter setting is outside of the setting Gr 1 No

Continued on next page.
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Continued from previous page.

6.2.2 List of Alarms

Servo-

Resistor Overload

turned ON and OFF.

motor Al
Alarm . Reset
Number Alarm Name Alarm Meaning S;;p;— Possi-
?
Method | '€’
The setting of Pn212 (Number of Encoder Output
A.041 Encoder Output Pulse Pulses) or Pn281 (Encoder Output Resolution) is Gr 1 No
’ Setting Error outside of the setting range or does not satisfy '
the setting conditions.
A.042 Parameter Combination The combination of some parameters exceeds Gr 1 No
Error the setting range.
Semi-Closed/Fully-Closed | The settings of the Option Module and Pn002 =
A.044 Loop Control Parameter n.XO0O0O (External Encoder Usage) do not Gr.1 No
Setting Error match.
. There is an error in the bank members or bank
A.04A |Parameter Setting Error 2 data settings. Gr.1 No
o The capacities of the SERVOPACK and Servomo-
A.050 Combination Error tor do not match. Gr.1 Yes
A.051 Xlr;sr?npported Device An unsupported device was connected. Gr.1 No
A.070 Motor Type Change The connected motor is a different type of motor Gr No
’ Detected from the previously connected motor. '
; } The SV_ON (Servo ON) command was sent from
A.0b0O InvaI(;dAslervo ON Com the host controller after a utility function that turns Gr.1 Yes
man arm ON the Servomotor was executed.
Semi-closed/Fully-closed .
A.Ob1 Loop Control Switching An error occgrred'when semi-closed/fully-closed Gr 1 Yes
g loop control is switched.
Operation Error
A100 Overcurrent Detected An overcurrent f[owed through the power transis- Gr i No
tor or the heat sink overheated.
A101 Motor Overcurrent The current to the motor exceeded the allowable Gr 1 No
Detected current.
A.300 Regeneration Error There is an error related to regeneration. Gr.1 Yes
A.320 Regenerative Overload A regenerative overload occurred. Gr.2 Yes
s~ » The AC power supply input setting or DC power
A.330 \')/lv?'.n CECUIt Power Supply supply input setting is not correct. Gr.1 Yes
Iring Error » The power supply wiring is not correct.
A.400 Overvoltage The main circuit DC voltage is too high. Gr.1 Yes
A.410 Undervoltage The main circuit DC voltage is too low. Gr.2 Yes
A.510 Overspeed The motor exceeded the maximum speed. Gr.1 Yes
The pulse output speed for the setting of Pn212
A.511 gnc?der %UtpUt Pulse (Number of Encoder Output Pulses) was Gr.1 Yes
verspee exceeded.
A520 |Vibration Alarm Abnormal oscillation was detected in the motor Gr Yes
speed.
A521 Autotuning Alarm Vlbrat|on was delteoted during autotuning for the Gr Yes
tuning-less function.
The Servomotor was operating for several sec-
A.710 Instantaneous Overload onds to several tens of seconds under a torque Gr.2 Yes
that largely exceeded the rating.
A.720 Continuous Overload The Servomotor was operating Contlnuously Gr 1 Yes
under a torque that exceeded the rating.
A.730 When the dynamic brake was applied, the rota-
—— Dynamic Brake Overload | tional or linear kinetic energy exceeded the Gr.1 Yes
A.731 capacity of the dynamic brake resistor.
A.740 Inrush Current Limiting The main circuit power supply was frequently Gr i Yes

Continued on next page.
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6.2.2 List of Alarms

Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning SF;ri(r)"p;- Possi-
?
Method | °'¢’
Internal Temperature Error T ding t t f th trol PCB
A.7A1 1 (Control Board Tempera- | . e surrounding temperature ot the contro Gr.2 Yes
is abnormal.
ture Error)
Internal Temperature Error T ding t t fh PCB
A.7A2 |2 (Power Board Tempera- |. € surrounding temperature ot the power Gr.2 Yes
is abnormal.
ture Error)
A7A3 Internal Temperature Sen- An. error occurred in the temperature sensor cir- Gro No
sor Error cuit.
A7Ab |SERVOPACKBuilt-in Fan | oo incide the SERVOPACK stopped. Gr.1 Yes
Stopped
The power supplies to the encoder all failed and
A.810 Encoder Backup Alarm the position data was lost. Gr.A No
A.820 Encoder Checksum Alarm There is an error in the checksum results for Gr 1 No
encoder memory.
The battery voltage was lower than the specified
A.830 Encoder Battery Alarm level after the control power supply was turned Gr.A Yes
ON.

A.840 Encoder Data Alarm There is an internal data error in the encoder. Gr.1 No
A.850 Encoder Overspeed The encoder was operating at high speed when Gr 1 No
the power was turned ON.

A.860 Encoder Overheated The internal temperature of encoder is too high. Gr.1 No
A.861 Motor Overheated The internal temperature of motor is too high. Gr.A No

The input voltage (temperature) for the overheat
A.862 Overheat Alarm protection input (TH) signal exceeded the setting Gr.A Yes
of Pn61B (Overheat Alarm Level).
A.8A0 External Encoder Error An error occurred in the external encoder. Gr.1 Yes
A.8A1 E)r(rt()e:nal Encoder Module An error occurred in the Serial Converter Unit. Gr.1 Yes
A.8A2 External Incremental An error occurred in the external encoder. Gr.1 Yes
Encoder Sensor Error
External Absolute Encoder | An error occurred in the position data of the
A Position Error external encoder. Gr1 Yes
External Encoder Over- An overspeed error occurred in the external
e speed encoder. Gr1 Yes
External Encoder Over- An overheating error occurred in the external
ARG heated encoder. Gr1 Yes
A.b33 Current Detection Error 3 | An error occurred in the current detection circuit. Gr.1 No
MECHATROLINK Commu- | ASIC error 1 occurred in MECHATROLINK com-
A.bBA . L Gr.1 No
nications ASIC Error 1 munications.
MECHATROLINK Commu- | ASIC error 2 occurred in MECHATROLINK com-
A.b6b . L Gr.2 No
nications ASIC Error 2 munications.
AbFO | System Alarm 0 Internal program error O occurred in the SERVO- Gr 1 No
PACK.
A bF1 System Alarm 1 Internal program error 1 occurred in the SERVO- Gr 1 No
PACK.
AbF2 | System Alarm 2 Internal program error 2 occurred in the SERVO- Gr 1 No
PACK.
AbF3 |System Alarm 3 Iéw;(g&al program error 3 occurred in the SERVO- Gr 1 No
AbF4 System Alarm 4 Internal program error 4 occurred in the SERVO- Gr 1 No

PACK.

Continued on next page.
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Continued from previous page.

6.2.2 List of Alarms

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning Spti(:]p;- Possi-
?
Method | '€’
AbF5 |System Alarm 5 Internal program error 5 occurred in the SERVO- Gr No
PACK.
AbF6 |System Alarm 6 Internal program error 6 occurred in the SERVO- Gr 1 No
PACK.
AbF7 | System Alarm 7 IFr)K%rEaI program error 7 occurred in the SERVO- Gr i No
AbF8 | System Alarm 8 IFrJ:gEaI program error 8 occurred in the SERVO- Gr No
A.C10 |Servomotor Out of Control | The Servomotor ran out of control. Gr.1 Yes
Encoder Clear Error or .
A.C80 |Multiturn Limit Setting The multiturn data for the absolute encoder was Gr 1 No
not correctly cleared or set.
Error
Encoder Communications | Communications between the encoder and
noel Error SERVOPACK is not possible. Gr.1 No
Encoder Communications A di lculating th ition dat
A.CI1 Position Data Acceleration |\ 87O occurred in calcuiating the position data Gr.1 No
of the encoder.
Rate Error
A.C92 Encoder Communications | An error occurred in the communications timer Gr i No
’ Timer Error between the encoder and SERVOPACK. '
A.CAO0 |Encoder Parameter Error | The parameters in the encoder are corrupted. Gr.1 No
A.CbO0 |Encoder Echoback Error The contents of communications with the Gr No
encoder are incorrect.
Multiturn Limit Disagree- | Different multiturn limits have been set in the
ACCO | ent encoder and the SERVOPACK. Gr1 No
Reception Failed Error in . .
A.CF1 Feedback Option Module Recemng data from the Feedback Option Mod- Gr No
S ule failed.
Communications
Timer Stopped Error in , . .
. An error occurred in the timer for communica-
A.CF2 | Feedback Option Module | it the Feedback Option Module. Grd No
Communications
" - _ | The setting of Pn520 (Position Deviation Overflow
A.d00 Position Deviation Over Alarm Level) was exceeded by the position devia-| Gr.1 Yes
flow tion
The servo was turned ON after the position devi-
A.d01 Position Deviation Over- ation exceeded the setting of Pn526 (Position Gri Yes
’ flow Alarm at Servo ON Deviation Overflow Alarm Level at Servo ON) '
while the servo was OFF.
If position deviation remains in the deviation
counter, the setting of Pn529 (Speed Limit Level
Position Deviation Over- | at Servo ON) limits the speed when the servo is
A.d02 |[flow Alarm for Speed Limit | turned ON. This alarm occurs if a position refer- Gr.2 Yes
at Servo ON ence is input and the setting of Pn520 (Position
Deviation Overflow Alarm Level) is exceeded
before the limit is cleared.
_ o .| There was too much position deviation between
A.d10 Mgtor Load Position Devi the motor and load during fully-closed loop con- Gr.2 Yes
ation Overflow trol
- The position feedback data exceeded
A.d30 Position Data Overflow +1,879.048,192. Gr.1 No
A synchronization error occurred during
AE02 |MECHATROLINK Internal |\ \r 5\ TR INK communications with the SER- | Gr.1 Yes

Synchronization Error 1

VOPACK.

Continued on next page.
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Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning SF;ri(r)"p;- Possi-
?
Method | °'¢’
MECHATROLINK Trans- . .
A.E40 |mission Cycle Setting The setting of the MEclH.ATROL'NK communica- | g5 | yeg
Error tions transmission cycle is not correct.
MECHATROLINK Commu- . .
A.E41 nications Data Size Set- The setting .Of the MECHATROLINK communica- Gr.2 Yes
. tions data size is not correct.
ting Error
MECHATROLINK Station | The setting of the MECHATROLINK station
A.E42 . . Gr.2 No
Address Setting Error address is not correct.
MECHATROLINK Syn- A synchronization error occurred during
=l chronization Error MECHATROLINK communications. Gr.2 Yes
A.E51 MECHATBOLIN.K Syn- Synchroryzapon failed during MECHATROLINK Gro Yes
chronization Failed communications.
Reception Error in Communications errors occurred continuously
Rl MEC.HATROLINK Commu- during MECHATROLINK communications. Gr.2 Yes
nications
Synchronization Interval An error occurred in the transmission cycle
2 Error |n.MI.ECHATROLINK during MECHATROLINK communications. Gr.2 Yes
Transmission Cycle
MECHATROLINK Syn- Synchronization frames were continuously not
A.E63 |chronization Frame Not received during MECHATROLINK communica- Gr.2 Yes
Received tions.
A.E71 Safety .Opt"’f‘ Module Detection of the Safety Option Module failed. Gr.1 No
Detection Failure
A.E72 Feedbgck Opt|on Module Detection of the Feedback Option Module failed. Gr.1 No
Detection Failure
Unsupported Safety An unsupported Safety Option Module was con-
AE74 Option Module nected. Gr1 No
A.Eb1 Safety !:upctlon Signal An error opcurred in the input timing of the safety Gr 1 No
Input Timing Error function signal.
A.EC8 |Gate Drive Error 1 An error occurred in the gate drive circuit. Gr.A No
A.EC9 |Gate Drive Error 2 An error occurred in the gate drive circuit. Gr.A No
A Ed1 Command Execution Tim- | A timeout error occurred for a MECHATROLINK Gro Yes
eout command.
: The voltage was low for more than one second
A.F10 Power Supply Line Open for phase R, S, or T when the main power supply Gr.2 Yes
Phase
was ON.
FL-1*
FL-2*
FL=8* | o stemn Alarm An internal program error occurred in the B No
FL-4* y SERVOPACK.
FL-5%
FL-6*
Digital Operator Commu-
CPF00 nigations Error 1 Communications were not possible between the
— Digital Operator (model: JUSP-OP05A-1-E) and - No
cPFoq | Digital Operator Commu- | the SERVOPACK (e.g., a CPU error occurred).

nications Error 2

* These alarms are not stored in the alarm history. They are only displayed on the panel display.

Note: The A.EbO, A.Eb2 to A.Eb9, and A.ECO to A.EC2 alarms can occur when a Safety Module is connected.
Refer to the following manual for details.
(11 AC Servo Drive =-V-Series/z-V-Series for Large-Capacity Models/s-7-Series User’s Manual Safety Module

(Manual No.: SIEP C720829 06)
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6.2.3 Troubleshooting Alarms

6.2.3

Troubleshooting Alarms

The causes of and corrections for the alarms are given in the following table. Contact your
Yaskawa representative if you cannot solve a problem with the correction given in the table.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.020:
Parameter
Checksum Error
(There is an error
in the parameter

The power supply
voltage suddenly
dropped.

Measure the power
supply voltage.

Set the power supply volt-

age within the specified
range, and initialize the
parameter settings.

The power supply
was shut OFF while
writing parameter set-
tings.

Check the timing of
shutting OFF the power
supply.

Initialize the parameter

settings and then set the

parameters again.

The number of times
that parameters were
written exceeded the
[imit.

Check to see if the
parameters were fre-
quently changed from
the host controller.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.
Reconsider the method
for writing the parame-
ters.

A malfunction was
caused by noise from
the AC power supply,

Turn the power supply
to the SERVOPACK
OFF and ON again. If

Implement countermea-

data in the . the alarm still occurs, sures against noise.
SERVOPACK. ground, static elec- i
) tricity, or other source. noise may be the
cause.
Gas, water drops, or
cutting oil entered the Check the installation The SERVOPACK may be
SERVOPACK and conditions faulty. Replace the -
caused failure of the ' SERVOPACK.
internal components.
Turn the power supply
to the SERVOPACK
A failure occurred in | OFF and ON again. If ;Z?tS%ZV%ZAefﬁemay be |
the SERVOPACK. the alarm still occurs, SER{I/.OPXCK
the SERVOPACK may ’
have failed.
gptehzogl\évli?\r/%\lgexg&n Read the product infor- | Write the parameters from
A.021: that caused the alarm mation to see if the soft- | another SERVOPACK with
Parameter For- is older than the soft- | Ware versions are the the same model and the .
mat Error same. If they are differ- | same software version,

(There is an error
in the parameter
data format in the

ware version of the
parameters specified
to write.

ent, it could be the
cause of the alarm.

and then turn the power

OFF and ON again.

The SERVOPACK may be

SERVOPACK. i i
) Q;aggg\%%u/;éeyg no- faulty. Replace the -
' SERVOPACK.
The power supply The SERVOPACK may be
voltage suddenly g/lljeasiur\?otl?ae Zower faulty. Replace the -
dropped. pply voltage. SERVOPACK.
A.022: The power supply o
. Check the timing of The SERVOPACK may be
System Check- was shut OFF while : _
sum Error setting a utility func- shutting OFF the power | faulty. Replace the

(There is an error
in the parameter
data in the
SERVOPACK.)

tion.

supply.

SERVOPACK.

A failure occurred in
the SERVOPACK.

Turn the power supply
to the SERVOPACK
OFF and ON again. If
the alarm still occurs,
the SERVOPACK may
have failed.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.024:

System Alarm
(An internal pro-
gram error
occurred in the
SERVOPACK.)

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A.025:
System Alarm
(An internal pro-

A failure occurred in

The SERVOPACK may be
faulty. Replace the

gram error the SERVOPACK. SERVOPACK
occurred in the '
SERVOPACK.)
A failure occurred in ;I'he SERVOPACK may be
the SERVOPACK. - aulty. Replace the -
SERVOPACK.
The jumper between
the DC Reactor termi-
A.030: nals (61 and ©2)
N was removed or there
Main Circuit

Detector Error

is faulty contact.

The cable between
the DC Reactor and
SERVOPACK is not
wired correctly or
there is a faulty con-
tact.

Correct the wiring
between the DC Reactor
terminals.

The SERVOPACK and
Servomotor capaci-
ties do not match
each other.

Check the combination
of the SERVOPACK and
Servomotor capacities.

Select a proper combina-
tion of SERVOPACK and
Servomotor capacities.

*1

A failure occurred in

The SERVOPACK may be

A.040: - faulty. Replace the -
the SERVOPACK.

Parameter Set- SERVOPACK.

ting Error Check the setting

(A parameter set-
ting is outside of

A parameter setting is
outside of the setting

ranges of the parame-
ters that have been

Set the parameters to val-
ues within the setting

the setting range. changed. ranges.
range.) Check the electronic
. gear ratio. The ratio Set the electronic gear
rTz;?oei!segtur?sri“dCegoef%e must be within the fol- | ratio in the following .
setting range lowing range: 0.001 < | range: 0.001 < (Pn20E/
g range. (Pn20E/Pn210) < Pn210) < 64,000.
64,000.
The setting of Pn212
(Number of Encoder
A041: Output Pulses) or

Encoder Output
Pulse Setting
Error

Pn281 (Encoder Out-
put Resolution) is out-
side of the setting
range or does not sat-
isfy the setting condi-
tions.

Check the setting of
Pn212 or Pn281.

Set Pn212 or Pn281 to an
appropriate value.

Continued on next page.



6.2 SERVOPACK with MECHATROLINK-IIl Communications References

6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.042:
Parameter Com-
bination Error

The speed of program
jogging went below
the setting range
when the electronic
gear ratio (Pn20E/
Pn210) or the Servo-
motor was changed.

Check to see if the

detection conditions™?
are satisfied.

Decrease the setting of
the electronic gear ratio
(Pn20E/Pn210).

*1

The speed of program
jogging went below
the setting range
when Pn533 (Program
Jogging Movement
Speed) was changed.

Check to see if the

detection conditions™?
are satisfied.

Increase the setting of
Pn533.

*1

The movement speed
of advanced autotun-
ing went below the
setting range when
the electronic gear
ratio (Pn20E/ Pn210)
or the Servomotor
was changed.

Check to see if the

detection conditions™
are satisfied.

Decrease the setting of
the electronic gear ratio
(Pn20E/Pn210).

*1

A.044:
Semi-Closed/
Fully-Closed
Loop Control
Parameter
Setting Error

The setting of the
Fully-Closed Module
does not match the
setting of Pn002 =
n.XO0O0O (External
Encoder Usage).

Check the setting of
Pn002 = n.XOOO.

Make sure that the setting
of the Fully-closed Mod-
ule agrees with the setting
of Pn002 = n.XOOO.

*1

The following parame-
ters are not set cor-
rectly.

- Pn002 = n.XOOO
(External Encoder
Usage)

- Pn02A = n.OOOX
(Semi-closed/Fully-
closed Loop Con-
trol Switching Selec-
tion)

Check the setting of
Pn002 = n.XOO0O and
Pn02A = n.OOOX.

When switching between

semi-closed loop control

and fully-closed loop con-

trol, set the parameters as

follows:

« Pn002 = n.1000 or
n.3000

- Pn02A = n.O00O0A

For 4-byte parameter
bank members, there
are two consecutive

Change the number of
bytes for bank members

A.04A: members with nothing to an appropriate value.
Parameter Set- | registered.
ting Error 2 The total amount of
bank data exceeds 64 | Reduce the total amount | _
(Pn900 x Pn901 > of bank data to 64 or less.
64).
Confirm that the follow- .
. Seomotorcapee, |1 RN St | {or) SESERORAGK |,
domBination ggiﬁlgtagﬁ match Capac@ty/SERVOPACK ﬁgg Servomotor capaci-
Error ' capacity) < 4 '

(The capacities of
the SERVOPACK
and Servomotor
do not match.)

A failure occurred in
the encoder.

Replace the encoder
and check to see if the
alarm still occurs.

Replace the Servomotor
or encoder.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.051:

Unsupported
Device Alarm

An unsupported Serial
Converter Unit or
encoder (e.g., an
external encoder) is
connected to the
SERVOPACK.

Check the product
combination specifica-
tions.

Change to a correct com-

bination of models.

A.070:

Motor Type
Change Detected
(The connected
motor is a differ-
ent type of motor
from the previ-
ously connected
motor.)

A Rotary Servomotor
was removed and a
Linear Servomotor
was connected.

Set the parameters for a

Linear Servomotor and
reset the motor type
alarm. Then, turn the
power supply to the
SERVOPACK OFF and
ON again.

*1

A Linear Servomotor
was removed and a
Rotary Servomotor
was connected.

Set the parameters for a

Rotary Servomotor and
reset the motor type
alarm. Then, turn the
power supply to the
SERVOPACK OFF and
ON again.

*1

A.0bO:
Invalid Servo ON
Command Alarm

The SV_ON (Servo
ON) command was
sent from the host
controller after a util-
ity function that turns
ON the Servomotor
was executed.

Turn the power supply to
the SERVOPACK OFF and
ON again. Or, execute a

software reset.

A.Ob1:
Semi-closed
Loop Control/
Fully-closed Loop
Control Switch-
ing Operation
Error

Semi-closed Loop

Control/Fully-closed

Loop Control Switch-

ing was executed

while one of the fol-

lowing functions was

running:

« Jog

« Origin Search

» Jog Program

» Adjust the Motor
Current Detection
Signal Offsets

» Autotuning without
Host Reference

» Easy FFT

» Mechanical Analysis

* Moment of Inertia
Estimation

» Speed Ripple Com-
pensation

Check the timing of
switching between
semi-closed loop con-
trol and fully-closed
loop control.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.100:
Overcurrent
Detected
(An overcurrent
flowed through
the power tran-
sistor or the heat
sink overheated.)

The Main Circuit
Cable is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

There is a short-circuit
or ground fault in a
Main Circuit Cable.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground
and Servomotor phases
U, V, and W.

The cable may be short-
circuited. Replace the
cable.

There is a short-circuit
or ground fault inside
the Servomotor.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground
and Servomotor phases
U, V, or W.

The Servomotor may be
faulty. Replace the Servo-
motor.

There is a short-circuit
or ground fault inside
the SERVOPACK.

Check for short-circuits
across the Servomotor
connection terminals U,
V, and W on the
SERVOPACK, or
between the ground
and terminals U, V, or
W.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

*1

The regenerative
resistor is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

*1

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.100:
Overcurrent
Detected
(An overcurrent
flowed through
the power tran-
sistor or the heat
sink overheated.)

The dynamic brake
(DB, emergency stop
executed from the
SERVOPACK) was
frequently activated,
or a DB overload
alarm occurred.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used. Or, check
the alarm display to see
if a DB overload alarm
(A.730 or A.731) has
occurred.

Change the SERVOPACK
model, operating meth-
ods, or the mechanisms
so that the dynamic brake
does not need to be used
so frequently.

The regenerative pro-
cessing capacity was
exceeded.

Check the regenerative
load ratio in the Sig-
maWin+ Motion Monitor
Tab Page to see how
frequently the regenera-
tive resistor is being
used.

Recheck the operating
conditions and load.

The SERVOPACK
regenerative resis-
tance is too small.

Check the regenerative
load ratio in the Sig-
maWin+ Motion Monitor
Tab Page to see how
frequently the regenera-
tive resistor is being
used.

Change the regenerative
resistance to a value
larger than the SERVO-
PACK minimum allowable
resistance.

*4

A heavy load was
applied while the Ser-
vomotor was stopped
or running at a low
speed.

Check to see if the
operating conditions
exceed Servo Drive
specifications.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

A malfunction was
caused by noise.

Improve the noise envi-
ronment, e.g. by
improving the wiring or
installation conditions,
and check to see if the
alarm still occurs.

Implement countermea-
sures against noise, such
as correct wiring of the
FG. Use an FG wire size
equivalent to the SERVO-
PACK’s main circuit wire
size.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.101:

Motor Overcur-
rent Detected
(The current to
the motor
exceeded the
allowable cur-
rent.)

The Main Circuit
Cable is not wired
correctly or there is
faulty contact.

Check the wiring.

Correct the wiring.

There is a short-circuit
or ground fault in a
Main Circuit Cable.

Check for short-circuits
across cable phases U,
V, and W, or between
the ground and cable
phases U, V, and W.

The cable may be short-
circuited. Replace the
cable.

There is a short-circuit
or ground fault inside
the Servomotor.

Check for short-circuits
across Servomotor
phases U, V, and W, or
between the ground
and Servomotor phases
U, V, or W.

The Servomotor may be
faulty. Replace the Servo-
motor.

There is a short-circuit
or ground fault inside
the SERVOPACK.

Check for short-circuits
across the Servomotor
connection terminals U,
V, and W on the
SERVOPACK, or
between the ground
and terminals U, V, or
W.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

*1

A heavy load was
applied while the Ser-
vomotor was stopped
or running at a low
speed.

Check to see if the
operating conditions
exceed Servo Drive
specifications.

Reduce the load applied
to the Servomotor. Or,
increase the operating
speed.

A malfunction was
caused by noise.

Improve the noise envi-
ronment, e.g. by
improving the wiring or
installation conditions,
and check to see if the
alarm still occurs.

Implement countermea-
sures against noise, such
as correct wiring of the
FG. Use an FG wire size
equivalent to the SERVO-
PACK’s main circuit wire
size.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.300:
Regeneration
Error

Pn600 (Regenerative
Resistor Capacity) is
not set to 0 and an
External Regenerative
Resistor is not con-
nected to one of the
following SERVO-
PACKs: SGD7S-
R70A, -R90A,-1R6A,
-2R8A, -R70F, -R90F,
-2R1F, or -2R8F.

Check to see if an
External Regenerative
Resistor is connected
and check the setting of
Pn600.

Connect an External

Regenerative Resistor, or
set Pn600 (Regenerative

Resistor Capacity) to O

(setting unit: x10 W) if no
Regenerative Resistor is

required.

An External Regener-
ative Resistor is not
connected to one of
the following SERVO-
PACKs: SGD7S-
470A, -550A, -590A,
or -780A.

Check to see if an
External Regenerative
Resistor or a Regenera-

tive Resistor Unit is con-

nected and check the
setting of Pn600.

Connect an External

Regenerative Resistor and
set Pn600 to an appropri-

ate value, or connect a
Regenerative Resistor

Unit and set Pn600 to 0.

*1

The jumper between
the regenerative resis-
tor terminals (B2 and
B3) was removed
from one of the fol-
lowing

SERVOPACKS:
SGD7S-3R8A, -5R5A,
-7TR6A, -120A, -180A,
-200A, or -330A.

Check to see if the
jumper is connected
between power supply
terminals B2 and B3.

Correctly connect a
jumper.

The External Regener-
ative Resistor is not
wired correctly, or was
removed or discon-
nected.

Check the wiring of the
External Regenerative
Resistor.

Correct the wiring of the

External Regenerative
Resistor.

*1

A failure occurred in
the SERVOPACK.

While the main circuit

power supply is OFF, turn
the control power supply
to the SERVOPACK OFF
and ON again. If an alarm
still occurs, the SERVO-

PACK may be faulty.
Replace the SERVO-
PACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction Reference

A.320:

Regenerative
Overload

The power supply
voltage exceeded the
specified range.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified -
range.

The external regener-
ative resistance value
or regenerative resis-
tor capacity is too
small, or there has
been a continuous
regeneration state.

Check the operating
conditions or the
capacity using the Sig-
madunmaSize+ Capac-
ity Selection Software or
other means.

Change the regenerative
resistance value or capac-
ity.

Reconsider the operating
conditions using the Sig-
madunmaSize+ Capacity
Selection Software or
other means.

4

There was a continu-
ous regeneration state
because a negative
load was continu-
ously applied.

Check the load applied
to the Servomotor
during operation.

Reconsider the system
including the servo,
machine, and operating
conditions.

The setting of Pn600
(Regenerative Resis-
tor Capacity) is
smaller than the
capacity of the Exter-
nal Regenerative
Resistor.

Check to see if a
Regenerative Resistor is
connected and check
the setting of Pn600.

Correct the setting of

Pn600. .

The setting of Pn603
(Regenerative Resis-
tance) is smaller than
the capacity of the
External Regenerative
Resistor.

Check to see if a
Regenerative Resistor is
connected and check
the setting of Pn603.

Correct the setting of

Pn603. .

The external regener-
ative resistance is too
high.

Check the regenerative
resistance.

Change the regenerative
resistance to a correct

value or use an External *4
Regenerative Resistor of
an appropriate capacity.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the -
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

A.330:

Main Circuit
Power Supply
Wiring Error
(Detected when
the main circuit
power supply is
turned ON.)

The regenerative
resistor was discon-
nected when the
SERVOPACK power
supply voltage was
high.

Measure the resistance
of the regenerative

resistor using a measur-

ing instrument.

If you are using the regen-
erative resistor built into
the SERVOPACK, replace
the SERVOPACK.

If you are using an Exter-
nal Regenerative Resis-
tor, replace the External
Regenerative Resistor.

DC power was sup-
plied when an AC
power supply input
was specified in the
settings.

Check the power sup-
ply to see if it is a DC
power supply.

Correct the power supply
setting to match the
actual power supply.

*1

AC power was sup-
plied when a DC
power supply input
was specified in the
settings.

Check the power sup-
ply to see if it is an AC
power supply.

Correct the power supply
setting to match the
actual power supply.

Pn600 (Regenerative
Resistor Capacity) is
not set to 0 and an
External Regenerative
Resistor is not con-
nected to one of the
following
SERVOPACKS:
SGD7S-R70A, -R90A,
-1R6A, -2R8A, -R70F,
-R9OF, -2R1F, or
-2R8F.

Check to see if an
External Regenerative
Resistor is connected
and check the setting of
Pn600.

Connect an External
Regenerative Resistor, or
if an External Regenera- *1
tive Resistor is not
required, set Pn600 to 0.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the -
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.400:
Overvoltage
(Detected in the
main circuit
power supply
section of the
SERVOPACK.)

The power supply
voltage exceeded the
specified range.

Measure the power
supply voltage.

Set the AC/DC power
supply voltage within the
specified range.

The power supply is
not stable or was
influenced by a light-

Measure the power
supply voltage.

Improve the power sup-
ply conditions, install a
surge absorber, and then
turn the power supply
OFF and ON again. If an
alarm still occurs, the

ning surge. SERVOPACK may be
faulty. Replace the SER-
VOPACK.

The voltage for AC Check the power sup-

power supply was too
high during accelera-
tion or deceleration.

ply voltage and the
speed and torque
during operation.

Set the AC power supply
voltage within the speci-
fied range.

The external regener-
ative resistance is too
high for the operating
conditions.

Check the operating
conditions and the

regenerative resistance.

Select a regenerative
resistance value that is
appropriate for the oper-

ating conditions and load.

*4

The moment of inertia
ratio exceeded the
allowable value.

Check to see if the
moment of inertia ratio
is within the allowable
range.

Increase the deceleration
time, or reduce the load.

A failure occurred in
the SERVOPACK.

While the main circuit
power supply is OFF, turn
the control power supply
to the SERVOPACK OFF
and ON again. If an alarm
still occurs, the SERVO-
PACK may be faulty.
Replace the SERVO-
PACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.410:
Undervoltage
(Detected in the
main circuit
power supply
section of the

The power supply
voltage went below
the specified range.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

The power supply
voltage dropped
during operation.

Measure the power
supply voltage.

Increase the power supply
capacity.

A momentary power
interruption occurred.

Measure the power
supply voltage.

If you have changed the
setting of Pn509 (Momen-
tary Power Interruption
Hold Time), decrease the
setting.

*1

The SERVOPACK
fuse is blown out.

Replace the SERVO-
PACK and connect a
reactor to the DC reactor
terminals (©1 and ©2) on
the SERVOPACK.

A failure occurred in

The SERVOPACK may be

SERVOPACK. - faulty. Replace the -
) | the SERVOPACK. SERVOPAGK.
The jumper between
the DC Reactor termi-
nals (61 and ©2)
was removed or there
is faulty contact. Correct the wiring
The cable between - between the DC Reactor |-
the DC Reactor and terminals.
SERVOPACK is not
wired correctly or
there is a faulty con-
tact.
The order of phases
U, V, and W in the Check the wiring of the | Make sure that the Servo- | _
motor wiring is not Servomotor. motor is correctly wired.
correct.
A reference value that
. exceeded the over- Check the input refer- | Reduce the reference
A.510: speed detection level | ence. value. Or, adjust the gain.
Overspeed was input.
(The motor

exceeded the
maximum speed.)

The motor exceeded
the maximum speed.

Check the waveform of
the motor speed.

Reduce the speed refer-
ence input gain and
adjust the servo gain. Or,
reconsider the operating
conditions.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A511:
Encoder Output
Pulse Overspeed

The encoder output
pulse frequency
exceeded the limit.

Check the encoder out-
put pulse setting.

Decrease the setting of
Pn212 (Number of
Encoder Output Pulses)
or Pn281 (Encoder Out-
put Resolution).

*1

The encoder output
pulse frequency
exceeded the limit
because the motor
speed was too high.

Check the encoder out-
put pulse setting and
the motor speed.

Reduce the motor speed.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.520:
Vibration Alarm

Abnormal oscillation
was detected in the
motor speed.

Check for abnormal
motor noise, and check
the speed and torque
waveforms during oper-
ation.

Reduce the motor speed.
Or, reduce the setting of
Pn100 (Speed Loop
Gain).

*1

The setting of Pn103
(Moment of Inertia
Ratio) is greater than
the actual moment of
inertia or was greatly
changed.

Check the moment of
inertia ratio or mass
ratio.

Set Pn103 (Moment of
Inertia Ratio) to an appro-
priate value.

*1

The vibration detec-
tion level (Pn312) is
not suitable.

Check that the vibra-
tion detection level
(Pn312) is suitable.

Set a suitable vibration
detection level (Pn312).

*1

A.521:
Autotuning Alarm
(Vibration was
detected while
executing the
custom tuning,
Easy FFT, or the
tuning-less func-
tion.)

The Servomotor
vibrated considerably
while performing the
tuning-less function.

Check the waveform of
the motor speed.

Reduce the load so that
the moment of inertia ratio
is within the allowable
value. Or increase the
load level or reduce the
rigidity level in the tuning-
less level settings.

*1

The Servomotor
vibrated considerably
while performing cus-
tom tuning or Easy
FFT.

Check the waveform of
the motor speed.

Check the operating pro-
cedure of corresponding
function and implement
corrections.

*1

A.710:
Instantaneous
Overload

A.720:
Continuous
Overload

The wiring is not cor-
rect or there is a faulty
contact in the motor
or encoder wiring.

Check the wiring.

Make sure that the Servo-
motor and encoder are
correctly wired.

*1

Operation was per-
formed that exceeded
the overload protec-
tion characteristics.

Check the motor over-
load characteristics and
Run command.

Reconsider the load and
operating conditions. Or,
increase the motor
capacity.

An excessive load
was applied during
operation because the
Servomotor was not
driven due to
mechanical problems.

Check the operation
reference and motor
speed.

Correct the mechanical
problem.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

A.730 and A.731:

Dynamic Brake
Overload

(An excessive
power consump-
tion by the
dynamic brake
was detected.)

The Servomotor was
rotated by an external
force.

Check the operation
status.

Implement measures to
ensure that the motor will
not be rotated by an
external force.

When the Servomo-
tor was stopped with
the dynamic brake,
the rotational or linear
kinetic energy
exceeded the capac-
ity of the dynamic
brake resistor.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used.

Reconsider the following:

» Reduce the Servomotor
command speed.

» Decrease the moment
of inertia ratio.

» Reduce the frequency of
stopping with the
dynamic brake.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.740:

Inrush Current
Limiting Resistor
Overload

(The main circuit
power supply
was frequently
turned ON and
OFF)

The allowable fre-
quency of the inrush
current limiting resis-
tor was exceeded
when the main circuit
power supply was
turned ON and OFF.

Reduce the frequency of

turning the main circuit
power supply ON and
OFF.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.

A.7TA1:

Internal Tempera-
ture Error 1
(Control Board
Temperature
Error)

The surrounding tem-
perature is too high.

Check the surrounding
temperature using a
thermostat. Or, check
the operating status
with the SERVOPACK
installation environment
monitor.

Decrease the surround-
ing temperature by
improving the SERVO-

PACK installation condi-

tions.

*1

An overload alarm

was reset by turning
OFF the power sup-
ply too many times.

Check the alarm display
to see if there is an
overload alarm.

Change the method for
resetting the alarm.

There was an exces-
sive load or operation
was performed that
exceeded the regen-
erative processing
capacity.

Use the accumulated
load ratio to check the
load during operation,
and use the regenera-
tive load ratio to check
the regenerative pro-
cessing capacity.

Reconsider the load and

operating conditions.

The SERVOPACK
installation orientation
is not correct or there
is insufficient space
around the SERVO-
PACK.

Check the SERVOPACK
installation conditions.

Install the SERVOPACK
according to specifica-
tions.

*1

A failure occurred in
the SERVOPACK.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
Check the surrounding
temperature using a Decrease the surround-
. _ | thermostat. Or, check ing temperature by
Tgreafﬁrré?g?gg]%itim the operating status improving the SERVO- *1
P 9N | with the SERVOPACK | PACK installation condi-
installation environment | tions.
monitor.
An overload alarm ,
was reset by turning Check .the alarm display Change the method for
to see if there is an -
OFF the power sup- overload alarm resetting the alarm.
A7AD ply too many times. '
. ) Use the accumulated
Internal Tempera- | There was an exces- load ratio to check the
ture Error 2 sive load or operation load during operation
(Power Board was performed that and use thge rggenerai Reoonsider thellload and | _
Temperature excgeded the regen- | v o load ratio to check operating conditions.
Error) erative processing ,
capacit the regenerative pro-
pactty. cessing capacity.
The SERVOPACK
installation orientation
is not correct or there | Check the SERVOPACK gfégg;ge ?EEV‘SCF&'ACEK “
is insufficient space installation conditions. tions 9 P
around the SERVO- '
PACK.
A failure occurred in _ ]Tahu?tsiiv%zg?ﬁemay be _
the SERVOPACK. SER{/'OPXCK
A.7A3:

Internal Tempera-
ture Sensor Error
(An error
occurred in the
temperature sen-

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the -
SERVOPACK.

sor circuit.)
Remove foreign matter
A.7Ab: The fan inside the from the SERVOPACK. If
SERVOPACK SERVOPACK Check for foreign matter | an alarm still occurs, the | _
Built-in Fan stoboed inside the SERVOPACK. | SERVOPACK may be
Stopped pped. faulty. Replace the
SERVOPACK.
The power to the Check to see if the
absolute encoder was | power supply was
turned ON for the first | turned ON for the first Set up the encoder.
time. time.
The Encoder Cable Check to see if the
was disconnected power supply was S:;%( ntgi g r;C;CJGr t%%n'
and then connected | turned ON for the first encoder P
A.810: again. time. ' *1

Encoder Backup
Alarm

(Detected at the
encoder, but only
when an abso-
lute encoder is
used.)

Power is not being
supplied both from
the control power
supply (+5 V) from the
SERVOPACK and
from the battery
power supply.

Check the encoder
connector battery and
the connector status.

Replace the battery or
implement similar mea-
sures to supply power to
the encoder, and set up
the encoder.

A failure occurred in
the absolute encoder.

If the alarm still occurs
after setting up the
encoder again, replace
the Servomotor.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the -
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

B \When Using an Abso-
lute Encoder

Set up the encoder again.

If the alarm still occurs,

the Servomotor may be

faulty. Replace the Servo-

A.820: A failure occurred in | motor *1
Encoder Check- | the encoder. W \When Using a Single-
sum Alarm turn Absolute Encoder
(Detected at the or Incremental Encoder
encoder.) The Servomotor may be
faulty. Replace the Servo-
motor.
, . The SERVOPACK may be
A failure occurred in | faulty. Replace the _
the SERVOPACK. SERVOPAGK
The battery connec-
A.830: tion is faulty or a bat- ggg[?gnthe battery con- Sgg{i%%t the battery con- | |
Encoder Battery | tery is not connected. : '
Alarm

(The absolute
encoder battery
voltage was lower

The battery voltage is
lower than the speci-
fied value (2.7 V).

Measure the battery
voltage.

Replace the battery.

*1

than the speci- | A failure occurred in fThel’tSERRV?PA?E may be
fied level. - aulty. Replace the -
) the SERVOPACK. SERVOPAGK.
Turn the power supply to
the SERVOPACK OFF and
The encoder malfunc- | ON again. If an alarm still | _
A.840: tioned. occurs, the Servomotor
-840: may be faulty. Replace the
Encoder Data Servomotor.
Alarm c —
(Detected at the orrect the wiring arou'nd
encoder.) the encoder by separating
The encoder malfunc- | the Encoder Cable from | _
tioned due to noise. the Servomotor Main Cir-
cuit Cable or by ground-
ing the encoder.
The Servomotor o Reduce the Servomotor
speed was 200 min”' | Check the motor speed speed to a value less than
or higher when the when the power supply o -
: 200 min™', and turn ON
control power supply | is turned ON. the control power suppl
was turned ON. P PPYY-
A-850: Turn the power supply to
Egggger Over- the SERVOPACK OFF and

(Detected at the
encoder when
the control power
supply is turned
ON.)

A failure occurred in
the encoder.

ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.860:

Encoder Over-
heated

(Detected when a
Rotary Servomo-
tor, or Direct Drive
Servomotor is
connected. How-
ever, this alarm is
not detected for
SGMCS

The surrounding air
temperature around
the Servomotor is too
high.

Measure the surround-
ing air temperature
around the Servomotor.

Reduce the surrounding

air temperature of the
Servomotor to 40°C or
less.

The Servomotor load
is greater than the
rated load.

Use the accumulated
load ratio to check the
load.

Operate the Servo Drive

so that the motor load

remains within the speci-

fied range.

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still

occurs, the Servomotor

may be faulty. Replace the

Servomotors with Servomotor.
?ﬁéi@:rgt?l Turn the power supply to
(Detected' at the the SERVOPACK OFF and
encoder)) A failure occurred in | ON again. If an alarm still |
) the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
The surrounding tem- Reduce the surrounding
perature around the mee;Z%e;P;jér?rgr&id air temperature of the _
Servomotor is too th% Ser\F/)omotor Servomotor to 40°C or
high. ' less.
Check the load with the .
The motor load is accumulated load ratio Sopfﬁgﬁﬁgemsoetgvﬁo%ve
greater than the rated | on the Motion Monitor . ithin th Co|
load. Tab Page on the Sig- remains within the speci
. fied range.
mawin+.
A.861: Turn the power supply to
Motor Over- the SERVOPACK OFF and
heated A failure occurred in ON again. If an alarm still

the Serial Converter
Unit.

occurs, the Serial Con-

verter Unit may be faulty.

Replace the Serial Con-
verter Unit.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the

SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.862:
Overheat Alarm

The surrounding tem-
perature is too high.

Check the surrounding
temperature using a
thermostat.

Lower the surrounding
temperature by improving
the installation conditions
of the machine.

The overheat protec-
tion input signal line is
disconnected or
short-circuited.

Check the input voltage
with the overheat pro-
tection input information
on the Motion Monitor
Tab Page on the Sig-
maWin+.

Repair the line for the
overheat protection input
signal.

An overload alarm

was reset by turning
OFF the power sup-
ply too many times.

Check the alarm display
to see if there is an
overload alarm.

Change the method for
resetting the alarm.

Operation was per-
formed under an
excessive load.

Use the accumulated
load ratio to check the
load during operation.

Reconsider the load and
operating conditions.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

The temperature
detection circuit in the
sensor attached to
the machine is faulty.

The temperature detec-
tion circuit in the sensor
attached to the machine
may be faulty. Repair the
sensor attached to the
machine.

A.8AO0:
External Encoder
Error

Setting the origin of
the absolute linear
encoder failed
because the motor
moved.

Before you set the ori-
gin, use the fully-closed
feedback pulse counter
to confirm that the
motor is not moving.

The motor must be
stopped while setting the
origin position.

*1

A failure occurred in
the external encoder.

Replace the external
encoder.

A.8A1:
External Encoder
Module Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A failure occurred in
the Serial Converter
Unit.

Replace the Serial Con-
verter Unit.

A.8A2:

External Incre-
mental Encoder
Sensor Error

A failure occurred in
the external encoder.

Replace the external
encoder.

A.8A3:
External Abso-
lute Encoder
Position Error

A failure occurred in
the external absolute
encoder.

The external absolute
encoder may be faulty.
Refer to the encoder
manufacturer’s instruc-
tion manual for correc-
tions.

A.8A5: An overspeed error Check the maximum Keep the external

External Encoder | was detected in the speed of the external encoder below its maxi- -
Overspeed external encoder. encoder. mum speed.
A.8A6: An overheating error Replace the external
External Encoder | was detected in the - encpoder -
Overheated external encoder. '

Turn the power supply to

A.b33: A failure occurred in the SER.VOPACK OFF a’?d
Current Detec- the current detection | — ON again. If an alarm still | _

: L occurs, the SERVOPACK
tion Error 3 circuit.

may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.bBA:

There is a fault in the

Turn the power supply to
the SERVOPACK OFF and

MECHATROLINK E/IEIEE%VHOA?Q%T_INK ON again. If an alarm still
Communications | /"0 bisotions sec- occurs, the SERVOPACK
ASIC Error 1 tion may be faulty. Replace the
' SERVOPACK.
Implement the following
countermeasures against
A malfunction noise.
OCCj”:dcit”Othe . l(\:/lr.I]Ee(gISAt?%OLINK Com-
L\:Aolzn?nﬁﬁr—wrisg:?)lrlﬂgsec— munications Cable and |~
A.b6b: tion due to noise FG wiring.
MECHATROLINK '  Attach a ferrite core to
Communications the MECHATROLINK
ASIC Error 2 Communications Cable.
. . Turn the power supply to
spore s 2 faultin the the SERVOPACK OFF and
MECHATROLINK ON again. If an alarm still | _
communications sec- occurs, the SERVOPACK
tion. may be faulty. Replace the
SERVOPACK.
Turn the power supply to
the SERVOPACK OFF and
A.bFO: A failure occurred in ON again. If an alarm still

System Alarm O

the SERVOPACK.

occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF1:
System Alarm 1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF2:
System Alarm 2

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF3:
System Alarm 3

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF4:
System Alarm 4

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF5:
System Alarm 5

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.

Maintenance

6-77



6-78

6.2 SERVOPACK with MECHATROLINK-III Communications References

6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.bF6:
System Alarm 6

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF7:
System Alarm 7

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.bF8:
System Alarm 8

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.C10:
Servomotor Out
of Control
(Detected when
the servo is
turned ON.)

The order of phases
U, V, and W in the
motor wiring is not
correct.

Check the Servomotor

wiring.

Make sure that the Servo-
motor is correctly wired.

A failure occurred in
the encoder.

If the motor wiring is cor-
rect and an alarm still
occurs after turning the
power supply OFF and
ON again, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.C80:

Encoder Clear
Error or Multiturn
Limit Setting Error

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C90:
Encoder Commu-
nications Error

There is a faulty con-
tact in the connector
or the connector is
not wired correctly for
the encoder.

Check the condition of

the encoder connector.

Reconnect the encoder
connector and check the
encoder wiring.

*1

There is a cable dis-
connection or short-
circuit in the encoder.
Or, the cable imped-
ance is outside the
specified values.

Check the condition of
the Encoder Cable.

Use the Encoder Cable
within the specified speci-
fications.

One of the following
has occurred: corro-
sion caused by
improper tempera-
ture, humidity, or gas,
a short-circuit caused
by entry of water
drops or cutting oil, or
faulty contact in con-
nector caused by
vibration.

Check the operating
environment.

Improve the operating
environmental, and
replace the cable. If the
alarm still occurs, replace
the SERVOPACK.

*1

A malfunction was
caused by noise.

Correct the wiring around
the encoder by separating
the Encoder Cable from
the Servomotor Main Cir-
cuit Cable or by ground-
ing the encoder.

*1

A failure occurred in
the SERVOPACK.

Connect the Servomotor
to another SERVOPACK,
and turn ON the control
power supply. If no alarm
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A failure occurred in
the encoder.

Connect the Servomotor
to another SERVOPACK,
and turn ON the control
power supply. If the alarm
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A.C91:

Encoder Commu-
nications Posi-
tion Data
Acceleration Rate
Error

Noise entered on the
signal lines because
the Encoder Cable is
bent or the sheath is
damaged.

Check the condition of
the Encoder Cable and
connectors.

Check the Encoder Cable
to see if it is installed cor-
rectly.

*1

The Encoder Cable is
bundled with a high-
current line or
installed near a high-
current line.

Check the installation
condition of the
Encoder Cable.

Confirm that there is no
surge voltage on the
Encoder Cable.

There is variation in
the FG potential
because of the influ-
ence of machines on
the Servomotor side,
such as a welder.

Check the installation
condition of the
Encoder Cable.

Properly ground the
machine to separate it
from the FG of the
encoder.

Continued on next page.
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Alarm Number:

Possible Cause Confirmation
Alarm Name

Correction

Reference

Noise entered on the
signal line from the -
encoder.

Implement countermea-
sures against noise for the
encoder wiring.

*1

Excessive vibration or
shock was applied to
the encoder.

Check the operating
conditions.

Reduce machine vibra-
tion.

Correctly install the Ser-
vomotor or linear encoder.

A.C92:

Encoder Commu- A fail di
nications Timer ailure occurred in 3

Error the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A failure occurred in
the encoder.

A.CAO:

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor
may be faulty. Replace the
Servomotor.

Encoder Parame-
ter Error

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
The encoder is wired o Make sure that the
incorrectly or there is Check the wiring of the encoder is correctly *1

faulty contact.

encoder.

wired.

The specifications of
the Encoder Cable are
not correct and noise
entered on it.

Use a shielded twisted-
pair wire cable or a

screened twisted-pair -
cable with conductors of

at least 0.12 mm?.

The Encoder Cable is
too long and noise
entered on it.

The Encoder Cable wiring
distance must be 50 m -
max.

There is variation in
the FG potential
because of the influ-
ence of machines on

Check the condition of
the Encoder Cable and
connectors.

Properly ground the
machine to separate it
from the FG of the

A.Cb0: the Servomotor side, encoder.
Encoder Echo- such as a welder.
back Error L Reduce machine vibra-
Excessive vibration or Check the operating tion
tsf?gcél;g/é%serapphed 0| conditions. Correctly install the Ser- |~
' vomotor.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still | _
the encoder. occurs, the Servomotor
may be faulty. Replace the
Servomotor.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in | ON again. If an alarm still |
the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.
When using a Direct
Drive Servomotor, the
setting of Pn205 (Mul- | Check the setting of Correct the setting of “
titurn Limit) does not | Pn205. Pn205 (0 to 65,535).
agree with the
encoder.
The multiturn limit of
the encoder is differ-
A.CCO: ent from that of the Check the setting of Lo
Multiturn Limit | SERVOPACK. Or, the | Pn205 in the SERVO- | chande the settingifthe 1.,
Disagreement multiturn limit of the PACK. )

SERVOPACK has
been changed.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.CF1:
Reception Failed
Error in Feed-

The cable between
the Serial Converter
Unit and SERVOPACK
is not wired correctly
or there is a faulty
contact.

Check the wiring of the
external encoder.

Correctly wire the cable
between the Serial Con-
verter Unit and SERVO-
PACK.

*1

A specified cable is
not being used
between Serial Con-
verter Unit and SER-
VOPACK.

Check the wiring speci-
fications of the external
encoder.

Use a specified cable.

back Option The length of the cabl
Module Commu- | The cable between Measure the length of be?wzgg thg Se‘raiaCIaCoi-
nications the Serial Converter the cable that connects verter Unit and SERVO- _
Unit and SERVOPACK | the Serial Converter PACK be 20
is too long. Unit. must be mor
less.
The sheath on cable
between the Serial Check the cable that Egtp\)/!/?eceittmz%aebrligl Con-
Converter Unit and connects the Serial verter Unit and SERVO- -
SERVOPACK is bro- Converter Unit. PACK
ken. )
. Correct the wiring around
S;g?s ggtt\?vfgnt?r?e the Serial Converte( Unit,
A.CF2: Serial Converter Unit |~ €.g., separate I/O signal | -
Timer Stopped and SERVOPACK. lines from the Main Circuit
Error in Feed- Cables or ground.
back Option A failure occurred in . i
Module Commu- | the Serial Converter - Replace t.he Serial Con -
L . verter Unit.
nications Unit.
A failure occurred in | Replace the SERVO- _
the SERVOPACK. PACK.
The Servomotor U, V, | Check the wiring of the rhfoa?:u?tl;rgggfggtgeif t?wf
2rc1)<rjrg/g/twwmg Is not Sﬁiivggﬁé%r s Main Cir- wiring for the Servomotor |~
' ’ and encoder.
Reduce the position Reduce the position refer-
The position com- command speed and ence speed or the refer-
mand speed is too trv ooeratin pthe ence acceleration rate, or | *1
fast. SéR\F/)OPAC%( reconsider the electronic
' gear ratio.
Reduce the acceleration
A.d00: of the position reference

Position Devia-
tion Overflow
(The setting of
Pn520 (Position
Deviation Over-
flow Alarm Level)
was exceeded by
the position devi-
ation.)

The acceleration of
the position reference
is too high.

Reduce the reference
acceleration and try
operating the SERVO-
PACK.

using a MECHATROLINK
command. Or, smooth the
position reference accel-
eration by selecting the
position reference filter
(ACCFIL) using a
MECHATROLINK com-
mand.

The setting of Pn520
(Position Deviation
Overflow Alarm Level)
is too low for the
operating conditions.

Check Pn520 (Position
Deviation Overflow
Alarm Level) to see if it
is set to an appropriate
value.

Optimize the setting of
Pn520.

*1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

A.dO1:

Position Devia-
tion Overflow
Alarm at Servo
ON

The servo was turned
ON after the position
deviation exceeded
the setting of Pn526
(Position Deviation
Overflow Alarm Level
at Servo ON) while the
servo was OFF.

Check the position
deviation while the
servo is OFF.

Optimize the setting of
Pn526 (Position Deviation
Overflow Alarm Level at
Servo ON).

A.d02:

Position Devia-
tion Overflow
Alarm for Speed
Limit at Servo ON

If position deviation
remains in the devia-
tion counter, the set-
ting of Pn529 (Speed
Limit Level at Servo
ON) limits the speed
when the servo is
turned ON. This alarm
occurs if a position
reference is input and
the setting of Pn520
(Position Deviation
Overflow Alarm Level)
is exceeded.

*1

Optimize the setting of
Pn520 (Position Deviation
Overflow Alarm Level). Or,
adjust the setting of
Pn529 (Speed Limit Level
at Servo ON).

A.d10:
Motor-Load Posi-
tion Deviation

The motor direction
and external encoder
installation orientation
are backward.

Check the motor direc-
tion and the external
encoder installation ori-
entation.

Install the external
encoder in the opposite
direction, or change the
setting of Pn002 = *1
n.XOOO (External
Encoder Usage) to
reverse the direction.

Overflow There is an error in the
connection between . .
oload 0. stage) | STk he couning of | Check e mechanial |
and external encoder ) ’
coupling.
'IA:\)SSIT?OH Data —erssezgselgon data Check the input refer- Reconsider the operating | _
Overflow +1.879,048,192. ence pulse counter. specifications.
The MECHATROLINK Remove the cause f‘ff
transmission cycle _ transmission cycle fluctu- | _
fluctuated ation at the host control-
A.E02: ' ler.
MECHATROLINK Turn the power supply to
Internal Synchro- the SERVOPACK OFF and

nization Error 1

A failure occurred in
the SERVOPACK.

ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.E40:
MECHATROLINK
Transmission
Cycle Setting

The setting of
MECHATROLINK
transmission cycle is
outside of the speci-

Check the setting of the
MECHATROLINK trans-
mission cycle.

Set the MECHATROLINK
transmission cycle toan | -
appropriate value.

Error fied range.

A.E41: .

MECHATROLINK The number of trans- | Check the Reset DIP switch S3 to
mission bytes set on | MECHATROLINK com- | change the number of

Communications
Data Size Setting
Error

DIP switch S3 is not
correct.

munications data size of
the host controller.

transmission bytes to an
appropriate value.

Continued on next page.
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6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

A.E42:
MECHATROLINK
Station Address
Setting Error

The station address is
outside of the setting
range.

Check rotary switches
S1 and S2 to see if the
station address is
between 03 and EF.

Check the setting of the
station address of the
host controller, and reset
rotary switches S1 and S2
to change the address to
an appropriate value
between 03 and EF.

Two or more stations
on the communica-
tions network have
the same address.

Check to see if two or
more stations on the
communications net-
work have the same
address.

Check the setting of the
station address of the
host controller, and reset
rotary switches S1 and S2
to change the address to
an appropriate value
between 03 and EF.

A.E50":
MECHATROLINK
Synchronization
Error

The WDT data in the
host controller was
not updated normally.

Check to see if the WDT
datais being updated at
the host controller.

Correctly update the WDT
data at the host controller.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the

A.E51:
MECHATROLINK
Synchronization
Failed

SERVOPACK.
The WDT data at the
host controller was
not updated correctly
at the start of syn- Check to see if the WDT Correctly update the WDT

chronous communi-
cations, so
synchronous commu-
nications could not be
started.

data is being updated in
the host controller.

data at the host controller.

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the

A.EB0™:

Reception Errorin
MECHATROLINK
Communications

SERVOPACK.
) Check the Correct the
mE%Hr]A()TtigrLr'e}'\‘of Wir- | MECHATROLINK wir- | MECHATROLINK Com- | -
9 ' ing. munications Cable wiring.

A MECHATROLINK
data reception error
occurred due to
noise.

Implement countermea-
sures against noise.
(Check the
MECHATROLINK Com-
munications Cable and
FG wiring, and implement
measures such as attach-
ing a ferrite core to the
MECHATROLINK Com-
munications Cable.)

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.E61:
Synchronization
Interval Error in

The MECHATROLINK
transmission cycle
fluctuated.

Check the setting of the
MECHATROLINK trans-
mission cycle.

Remove the cause of
transmission cycle fluctu-
ation at the host control-
ler.

Turn the power supply to

MECHATROLINK the SERVOPACK OFF and
Transmission A failure occurred in ON again. If an alarm still
Cycle the SERVOPACK. B occurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.
) Correct the
il\r/]lgECiDSHnA(;'I;Féglr_rlel\lcrf wir \CIDVIk;ler%k the Servomotor MECHATROLINK Com- _
' ' munications Cable wiring.
Implement countermea-
sures against noise.
(Check the
A MECHATROLINK MECHATROLINK Com-
A.E63: data reception error | munications Cable and _
MECHATROLINK | occurred due to FG wiring, and implement
Synchronization | noise. measures such as attach-
Frame Not ing a ferrite core to the
Received MECHATROLINK Com-
munications Cable.)
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still
the SERVOPACK. - occurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.
There is a faulty con- | Check the connection
nection between the | between the SERVO- | Correctly connect the _
SERVOPACK and the | PACK and the Safety Safety Option Module.
Safety Option Module. | Option Module.
Execute Fn014 (Reset
Option Module Configura-
A.E71: The Safety Option tion Error) from the Digital

Safety Option
Module Detec-

Module was discon-
nected.

Operator or SigmaWin+
and then turn the power

*1

tion Failure supply to the SERVO-
PACK OFF and ON again.
A failure occurred in .
the Safety Option _ D%%iff the Safety Option | _
Module. '
A failure occurred in | _ Replace the SERVO- _
the SERVOPACK. PACK.
Iggirlwsbaeiw;gnct%g Check the connection
SERVOPACK and the gztwsen thiS'E:RVO— l(:)orrectlykconr]ect';[/lhe e
Feedback Option C anq the Feed- eedback Option Module.
back Option Module.
Module.

) Reset the Option Module
A.ET72: ) The Feedback Option configuration error and
Feedback Option | Module was discon- | - turn the power supply to | *1
Module Detec- | nected. the SERVOPACK OFF and
tion Failure ON again.

A failure occurred in
the Feedback Option
Module.

Replace the Feedback
Option Module.

A failure occurred in
the SERVOPACK.

Replace the SERVO-
PACK.

Continued on next page.
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6.2 SERVOPACK with MECHATROLINK-III Communications References

6.2.3 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
A failure occurred in .
AE74: the Safety Option _ I\R/I%Fé:ilcee the Safety Option | _
Unsupported Module.
Safety Option An unsupported Refer to the catalog of .
Module Safety Option Module | the connected Safety Connect a compatible -
. Safety Option Module.
was connected. Option Module.
The output signal circuits
or devices for /HWBB1
The delay between and /HWBB2 or the SER-
activation of the VOPACK input signal cir-
AEb1: /HWBB1 and Measure the time delay | cuits may be faulty.

Safety Function
Signal Input Tim-
ing Error

/HWBB2 input sig-
nals for the HWBB
was ten second or
longer.

between the /HWBB1
and /HWBB2 signals.

Alternatively, the input sig-
nal cables may be discon-
nected. Check to see if
any of these items are
faulty or have been dis-
connected.

A failure occurred in
the SERVOPACK.

Replace the SERVO-
PACK.

A.ECS:

Gate Drive Error 1
(An error
occurred in the
gate drive circuit.)

A.ECO:

Gate Drive Error 2
(An error
occurred in the
gate drive circuit.)

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.Ed1:
Command Exe-
cution Timeout

A timeout error
occurred for a
MECHATROLINK
command.

Check the motor status
when the command is
executed.

Execute the SV_ON or
SENS_ON command only
when the motor is not
operating.

Check the status of the
external encoder when
the command is exe-
cuted.

Execute the SENS_ON
command only when an
external encoder is con-
nected.

A.F10:

Power Supply
Line Open Phase
(The voltage was
low for more than
one second for
phase R, S,or T
when the main
power supply
was ON.)

The three-phase
power supply wiring is
not correct.

Check the power sup-
ply wiring.

Make sure that the power
supply is correctly wired.

*1

The three-phase
power supply is
unbalanced.

Measure the voltage for
each phase of the
three-phase power sup-
ply.

Balance the power sup-
ply by changing phases.

A single-phase power
supply was input with-
out specifying a sin-
gle-phase AC power
supply input (PNO0OB =
n.O0100).

Check the power sup-
ply and the parameter
setting.

Match the parameter set-
ting to the power supply.

*1

A failure occurred in
the SERVOPACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

Continued on next page.
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Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name

FL-1"%:
System Alarm

FL-2"5:
System Alarm

Turn the power supply to

FL-3": the SERVOPACK OFF and
System Alarm A failure occurred in | _ ON again. If an alarm still | _
FL-4%5: the SERVOPACK. occurs, the SERVOPACK
System Alarm may be faulty. Replace the

- SERVOPACK.
FL-57:
System Alarm
FL-6":

System Alarm

CPFO00:

Digital Operator | SERVOPACK. replace the cable.
Communications

Error 1 A malfunction was

There is a faulty con-
tact between the Digi- | Check the connector
tal Operator and the | contact.

Disconnect the connec-
tor and insert it again. Or, | -

Keep the Digital Operator
- or the cable away from -

caused by noise. :
sources of noise.

CPFO1:

Digital Operator ator.

Communications
Error 2 Turn the power supply to

Disconnect the Digital
Operator and then con-
nect it again. If an alarm
- still occurs, the Digital -
Operator may be faulty.
Replace the Digital Oper-

A failure occurred in
the Digital Operator.

the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still

the SERVOPACK. occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

*1

*2.

*3.

*4,

*5.

. Refer to the following manual for details.

[T Z-7-Series -7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)

Detection Conditions
If either of the following conditions is detected, an alarm will occur.

. Pn533 [min] x Encoder resolution B Pn20E
6 x10° Pn210
Encoder resolution Pn20E

- Maximum motor speed [min'"] x

>
Approx. 3.66 x 102 Pn210

Detection Conditions
If either of the following conditions is detected, an alarm will occur.

Encoder resolution < Pn20E
6x10° ~ Pn210

- Rated motor speed [min"] x 1/3 x

Encoder resolution . Pn20E

Approx. 3.66 x 10 = Pn210

» Maximum motor speed [min"] x

Refer to the following manual for details.
[T =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

These alarms are not stored in the alarm history. They are only displayed on the panel display.

6.2.4

Warning Displays

If a warning occurs in the SERVOPACK, a warning number will be displayed on the panel dis-
play. Warnings are displayed to warn you before an alarm occurs.

This section provides a list of warnings and the causes of and corrections for warnings.
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6.2.5 List of Warnings

6.2.5

List of Warnings

The list of warnings gives the warning name and warning meaning in order of the warning num-

bers.
Warning Warning Name Meanin Resettin
Number 9 9 9
. s The position deviation exceeded the percentage set
A.900 gosnfllon Deviation with the following formula: Required.
vertiow (Pn520 x Pn51E/100)
Position Deviation The position deviation when the servo was turned ON
A.901 Overflow Alarm at exceeded the percentage set with the following formula: | Required.
Servo ON (Pn526 x Pn528/100)
This warning occurs before an overload alarm (A.710 or
A.910 Overload A.720) occurs. If the warning is ignored and operation is | Required.
continued, an alarm may occur.
Abnormal vibration was detected during motor opera-
A911 Vibration tion. The detection level is the same as A.520. Set Required
’ whether to output an alarm or a warning by setting a '
Pn310 (Vibration Detection Selection).
Internal Temperature
Warning 1 (Control The surrounding temperature of the control PCB is ,
Sl Board Temperature abnormal. Required.
Error)
Internal Temperature
A913 Warning 2 (Power The surrounding temperature of the power PCB is Required.
Board Temperature abnormal.
Error)
This warning occurs before an A.320 alarm (Regenera-
A.920 Regenerative Overload | tive Overload) occurs. If the warning is ignored and Required.
operation is continued, an alarm may occur.
: _ | This warning occurs before an A.731 alarm (Dynamic
A.921 :Dyr:jamlc Brake Over Brake Overload) occurs. If the warning is ignored and Required.
oa operation is continued, an alarm may occur.
Ag23 |SERVOPACKBuilt-in 1o 1 inside the SERVOPACK stopped. Required.
Fan Stopped
Absolute Encoder Bat- | This warning occurs when the voltage of absolute .
A.930 tery Error encoder’s battery is low. Required.
The input voltage (temperature) for the overheat protec-
A.93B Overheat Warning tion input (TH) signal exceeded the setting of Pn61C Required.
(Overheat Warning Level).
Speed Ripple Com- The speed ripple compensation information stored in
A.942 pensation Information | the encoder does not agree with the speed ripple com- | Required.
Disagreement pensation information stored in the SERVOPACK.
A94A g’z:[;rsnzt’fg:nglY;rgg:g 1 There is an error in the parameter number for a Data Automatically
: Error) Setting Warning 1 (Parameter Number) command. reset.*
Data Setting Warning 2 . Automatically
A.94b (Out of Range) The command data is out of range. reset.*
A.94C Data Settllng Warning 3 A calculation error was detected. Autorrlancally
(Calculation Error) reset.
A.94d Data Setting Warnlng 4 The data sizes do not match. Autorrlancally
(Parameter Size) reset.
Data Setting Warning 5 .
A.94E (Latch Mode Error) A latch mode error was detected. Required.
Command Warning 1| , d t when the conditions for sending | Automaticall
A95A (Unsatisfied Com- command was sent when the conditions for sending utomatically

mand Conditions)

a command were not satisfied.

reset.*

Continued on next page.
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6.2.5 List of Warnings

Continued from previous page.

Warning
Number

Warning Name

Meaning

Resetting

Command Warning 2

Automatically

A.95b (Unsupported Com- An unsupported command was sent. reset *
mand) '
A.95d (%oonr;nr:qaannddvl\ﬁg:;zg_‘l There was command interference, particularly latch Automatically
’ command interference. reset.*
ence)
A95E (C&Jrggﬂﬁé\/\r/%rmg? 5 The subcommand and main command interfere with Automatically
’ . each other. reset.*
Possible)
Command Warning 6 ) Automatically
A.95F (Undefined Command) An undefined command was sent. reset.*
MECHATROLINK A communications error occurred during
G CEl Communications MECHATROLINK communications. Required.
Warning
This warning occurs before an A.410 alarm (Undervolt-
A.971 Undervoltage age) occurs. If the warning is ignored and operation is | Required.
continued, an alarm may occur.
Command Warning 7 | A command that cannot be executed in the current Automatically
A.97A
(Phase Error) phase was sent. reset.*
Data Clamp Out of The set command data was clamped to the minimum or | Automatically
A.97b ; .
Range maximum value of the allowable setting range. reset.*
A.9A0 Overtravel Overtravel was detected while the servo was ON. Required.
A.9b0 Preventative Mainte- One of the consumable parts has reached the end of its Required.

nance Warning

service life.

* The warning will automatically be cleared after the correct command is received.

Note: 1. A warning code is not output unless you set Pn001 to n.1O000O (Output both alarm codes and warning
codes).

2. Use Pn008 = n.OXOO (Warning Detection Selection) to control warning detection.
However, the following warnings are not affected by the setting of Pn008 = n.OXOO and other parameter
settings are required in addition to Pn008 = n.OXOO.

Warning Parameters That Must Be Set to Select Warning Detection
A.911 Pn310 = n.OOOX (Vibration Detection Selection)
A.923 (Not affected by the setting of Pn008 = n.CIXOIC.)
A.930 Pn008 = n.OOOX (Low Battery Voltage Alarm/Warning Selection)
A.942 Pn423 = n.OOXO (Speed Ripple Compensation Information Disagreement Warning Detec-

tion Selection)

A.94A to A.960 and
A.97A to A.97b

Pn800=n.O0OX0O (Warning Check Masks)

Pn008 = n.OOX0O (Function Selection for Undervoltage)

A971 (Not affected by the setting of Pn008 = n.OXO0O.)
A9AQ Pn0OOD = n.XOOO (Overtravel Warning Detection Selection)
' (Not affected by the setting of Pn008 = n.OXO0O.)
A.9b0 PnOOF = n.OOOX (Preventative Maintenance Warning Selection)

Refer to the following manual for details.
(17 =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual

(Manual No.: SIEP S800001 28)
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6.2.6

Troubleshooting Warnings

The causes of and corrections for the warnings are given in the following table. Contact your
Yaskawa representative if you cannot solve a problem with the correction given in the table.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.900:
Position Deviation
Overflow

The Servomotor
U, V, and W wiring
is not correct.

Check the wiring of the
Servomotor’s Main Cir-
cuit Cables.

Make sure that there are no
faulty connections in the
wiring for the Servomotor
and encoder.

A SERVOPACK
gain is too low.

Check the SERVO-
PACK gains.

Increase the servo gain,
e.g., by using autotuning
without a host reference.

The acceleration
of the position ref-
erence is too high.

Reduce the reference
acceleration and try
operating the SERVO-
PACK.

Reduce the acceleration of
the position reference using
a MECHATROLINK com-
mand. Or, smooth the posi-
tion reference acceleration
by selecting the position
reference filter (ACCFIL)
using a MECHATROLINK
command.

The excessive
position deviation
alarm level (Pn520
x Pn51E/100) is
too low for the
operating condi-
tions.

Check excessive posi-
tion deviation alarm
level (Pn520 x Pn51E/
100) to see if it is set to
an appropriate value.

Optimize the settings of
Pn520 and Pn51E.

A failure occurred
in the SERVO-
PACK.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the SERVOPACK
may be faulty. Replace the
SERVOPACK.

A.901:

Position Deviation
Overflow Alarm at
Servo ON

The position devi-
ation when the
servo was turned
ON exceeded the
percentage set
with the following
formula:

(Pn526 x Pn528/
100)

Optimize the setting of
Pn528 (Position Deviation
Overflow Warning Level at
Servo ON).

Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.910:

Overload (warning
before an A.710 or

A.720 alarm occurs)

The wiring is not
correct or there is
a faulty contact in
the motor or
encoder wiring.

Check the wiring.

Make sure that the Servo-
motor and encoder are cor-
rectly wired.

Operation was
performed that
exceeded the
overload protec-
tion characteris-
tics.

Check the motor over-
load characteristics and
Run command.

Reconsider the load and
operating conditions. Or,
increase the motor capacity.

An excessive load
was applied
during operation
because the Ser-
vomotor was not
driven because of
mechanical prob-
lems.

Check the operation
reference and motor
speed.

Remove the mechanical
problem.

The overload

warning level \?vgfﬁi?tq:t/te??%\geggﬁg Set a suitable overload %
(Pn5%|B) is not suitablg warning level (Pn52B).
suitable. ‘

A failure occurred The SERVOPACK may be

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.

A.911:
Vibration

Abnormal vibra-
tion was detected
during motor
operation.

Check for abnormal
motor noise, and check
the speed and torque
waveforms during oper-
ation.

Reduce the motor speed.
Or, reduce the servo gain
with custom tuning.

The setting of
Pn103 (Moment of
Inertia Ratio) is
greater than the
actual moment of
inertia or was
greatly changed.

Check the moment of
inertia ratio.

Set Pn103 (Moment of Iner-
tia Ratio) to an appropriate
value.

The vibration
detection level
(Pn312) is not
suitable.

Check that the vibration
detection level (Pn312)
is suitable.

Set a suitable vibration
detection level (Pn312).

Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction Reference

A.912:

Internal Tempera-
ture Warning 1
(Control Board Tem-
perature Error)

The surrounding
temperature is too
high.

Check the surrounding

temperature using a

thermostat. Or, check

the operating status

with the SERVOPACK

installation environ-
ment monitor.

Decrease the surrounding
temperature by improving %
the SERVOPACK installa-
tion conditions.

An overload alarm
was reset by turn-
ing OFF the power
supply too many
times.

Check the alarm display

to see if there is an
overload alarm.

Change the method for
resetting the alarm.

There was an
excessive load or
operation was
performed that
exceeded the
regenerative pro-
cessing capacity.

Use the accumulated
load ratio to check the
load during operation,
and use the regenera-
tive load ratio to check
the regenerative pro-

cessing capacity.

Reconsider the load and
operating conditions.

The SERVOPACK
installation orien-
tation is not cor-
rect or there is
insufficient space
around the SER-

Check the SERVO-

PACK installation con-

ditions.

Install the SERVOPACK
according to specifications.

VOPACK.

A failure occurred The SERVOPACK may be

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.

A.913:

Internal Tempera-
ture Warning 2
(Power Board Tem-
perature Error)

The surrounding
temperature is too
high.

Check the surrounding

temperature using a

thermostat. Or, check

the operating status

with the SERVOPACK

installation environ-
ment monitor.

Decrease the surrounding
temperature by improving *
the SERVOPACK installa-
tion conditions.

An overload alarm
was reset by turn-
ing OFF the power
supply too many
times.

Check the alarm display

to see if there is an
overload alarm.

Change the method for
resetting the alarm.

There was an
excessive load or
operation was
performed that
exceeded the
regenerative pro-
cessing capacity.

Use the accumulated
load ratio to check the
load during operation,
and use the regenera-
tive load ratio to check
the regenerative pro-

cessing capacity.

Reconsider the load and
operating conditions.

The SERVOPACK
installation orien-
tation is not cor-

rect or there is

Check the SERVO-

PACK installation con-

Install the SERVOPACK %
according to specifications.

insufficient space | ditions.

around the

SERVOPACK.

A failure occurred The SERVOPACK may be

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.

Continued on next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.920:

Regenerative Over-
load (warning before
an A.320 alarm

The power supply
voltage exceeded
the specified
range.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

There is insuffi-
cient external
regenerative resis-
tance, regenera-
tive resistor
capacity, or
SERVOPACK
capacity, or there

Check the operating
conditions or the
capacity using the Sig-
maJunmaSize+ Capac-
ity Selection Software
or another means.

Change the regenerative
resistance value, regenera-
tive resistance capacity, or
SERVOPACK capacity.
Reconsider the operating
conditions using the Sigma-
JunmaSize+ Capacity

occurs) has been a con- Selection Software or other
tinuous regenera- means.
tion state.
There was a con-
tinuous regenera- . Reconsider the system
tion state because J[Cc)htehcekstz?vlcc));%t%?phed including the servo, _
a negative load : , machine, and operating
; during operation. e
was continuously conditions.
applied.
Implement measures to
Ivgz ?;g{(;rg%to;n Check the operation ensure that the motor will | _
y status. not be rotated by an exter-
external force. nal force
When the Servo-
motor was Reconsider the following:
A.921: stopped with the » Reduce the Servomotor

Dynamic Brake
Overload (warning
before an A.731
alarm occurs)

dynamic brake,
the rotational or
linear kinetic
energy exceeded
the capacity of the
dynamic brake
resistor.

Check the power con-
sumed by the DB resis-
tor to see how
frequently the DB is
being used.

command speed.

» Decrease the moment of
inertia.

* Reduce the frequency of
stopping with the dynamic
brake.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

A.923:
SERVOPACK Built-
in Fan Stopped

The fan inside the
SERVOPACK
stopped.

Check for foreign mat-
ter inside the SERVO-
PACK.

Remove foreign matter from
the SERVOPACK. If an
alarm still occurs, the
SERVOPACK may be faulty.
Replace the SERVOPACK.

A.930:

Absolute Encoder
Battery Error (The
absolute encoder
battery voltage was
lower than the spec-
ified level.) (Detected
only when an abso-
lute encoder is con-
nected.)

The battery con-
nection is faulty or
a battery is not
connected.

Check the battery con-
nection.

Correct the battery connec-
tion.

The battery volt-
age is lower than
the specified value

2.7 V).

—

Measure the battery
voltage.

Replace the battery.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

Maintenance

Continued on

next page.
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Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.93B:
Overheat Warning

The surrounding
temperature is too
high.

Check the surrounding
temperature using a
thermostat.

Lower the surrounding tem-
perature by improving the
installation conditions of the
machine.

Operation was
performed under

an excessive load.

Use the accumulated
load ratio to check the
load during operation.

Reconsider the load and
operating conditions.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

The temperature
detection circuit in
the sensor
attached to the
machine is faulty.

The temperature detection
circuit in the sensor
attached to the machine
may be faulty. Repair the
sensor attached to the
machine.

A.942:

Speed Ripple Com-
pensation Informa-
tion Disagreement

The speed ripple
compensation
information stored
in the encoder
does not agree
with the speed
ripple compensa-
tion information
stored in the
SERVOPACK.

Reset the speed ripple
compensation value on the
SigmaWin+.

Set Pn423 to n.OO10 (Do
not detect A.942 alarms).
However, changing the set-
ting may increase the speed
ripple.

Set Pn423 to n.OOOO0
(Disable speed ripple com-
pensation). However,
changing the setting may
increase the speed ripple.

A.94A:

Data Setting Warn-
ing 1 (Parameter
Number Error)

An invalid param-
eter number was
used.

Check the command
that caused the warn-

ing.

Use the correct parameter
number.

A.94b:
Data Setting Warn-
ing 2 (Out of Range)

The set com-
mand data was
clamped to the
minimum or maxi-
mum value of the
setting range.

Check the command
that caused the warn-

ing.

Set the parameter within
the setting range.

A.94C:

Data Setting Warn-
ing 3 (Calculation
Error)

The calculation
result of the set-
ting is not correct.

Check the command
that caused the warn-

ing.

Set the parameter within
the setting range.

A.94d:

Data Setting Warn-
ing 4 (Parameter
Size)

The parameter
size set in the
command is not
correct.

Check the command
that caused the warn-

ing.

Set the correct parameter
size.

A.94E:

Data Setting Warn-
ing 5 (Latch Mode
Error)

A latch mode error
was detected.

Check the command
that caused the warn-

ing.

Change the setting of
Pn850 or the LT_MOD data
for the LTMOD_ON com-
mand sent by the host con-
troller to an appropriate
value.

A.95A:

Command Warning
1 (Unsatisfied Com-
mand Conditions)

The command
conditions are not
satisfied.

Check the command
that caused the warn-

ing.

Send the command after
the command conditions
are satisfied.

A.95b:

Command Warning
2 (Unsupported
Command)

An unsupported
command was
received.

Check the command
that caused the warn-

ing.

Do not send unsupported
commands.

Continued on next page.
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Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.95d:

Command Warning
4 (Command Inter-
ference)

The command
sending condi-
tions for latch-
related com-
mands was not
satisfied.

Check the command
that caused the warn-

ing.

Send the command after
the command conditions
are satisfied.

A.95E:

Command Warning
5 (Subcommand
Not Possible)

The command
sending condi-
tions for subcom-
mands was not
satisfied.

Check the command
that caused the warn-

ing.

Send the command after
the conditions are satisfied.

A.95F:

Command Warning
6 (Undefined Com-
mand)

An undefined
command was
sent.

Check the command
that caused the warn-

ing.

Do not send undefined
commands.

A.960:
MECHATROLINK
Communications
Warning

The
MECHATROLINK
Communications
Cable is not wired
correctly.

Check the wiring condi-
tions.

Correct the
MECHATROLINK communi-
cations cable wiring.

A
MECHATROLINK
data reception
error occurred
due to noise.

Confirm the installation
conditions.

Implement the following
countermeasures against
noise.

» Check the
MECHATROLINK Com-
munications Cable and
FG wiring and implement
countermeasures to pre-
vent noise from entering.

« Attach a ferrite core to the
MECHATROLINK Com-
munications Cable.

A failure occurred

The SERVOPACK may be

A.971:
Undervoltage

in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
For a 200-V

SERVOPACK, the
AC power supply
voltage dropped
below 140 V.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

For a 100-V
SERVOPACK, the
AC power supply
voltage dropped
below 60 V.

Measure the power
supply voltage.

Set the power supply volt-
age within the specified
range.

The power supply
voltage dropped
during operation.

Measure the power
supply voltage.

Increase the power supply
capacity.

A momentary
power interrup-
tion occurred.

Measure the power
supply voltage.

If you have changed the
setting of Pn509 (Momen-
tary Power Interruption Hold
Time), decrease the setting.

The SERVOPACK
fuse is blown out.

Replace the SERVOPACK
and connect a reactor.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

Continued on next page.
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Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.97A:
Command Warning
7 (Phase Error)

A command that
cannot be exe-
cuted in the cur-
rent phase was
sent.

Send the command after
the command conditions
are satisfied.

A.97b:
Data Clamp Out of
Range

The set com-
mand data was
clamped to the
minimum or maxi-
mum value of the
setting range.

Set the command data
within the setting ranges.

A.9A0:
Overtravel (Over-
travel status was
detected.)

Overtravel was
detected while the
servo was ON.

Check the status of the
overtravel signals on
the input signal monitor.

Even if an overtravel signal
is not shown by the input
signal monitor, momentary
overtravel may have been
detected. Take the following
precautions.

» Do not specify move-
ments that would cause
overtravel from the host
controller.

» Check the wiring of the
overtravel signals.

* Implement countermea-
sures against noise.

A.9b0:
Preventative Mainte-
nance Warning

One of the con-
sumable parts has
reached the end
of its service life.

Replace the part. Contact
your Yaskawa representa-
tive for replacement.

* Refer to the following manual for details.

(1] =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)
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6.27 Troubleshooting Based on the Operation and Conditions
of the Servomotor

This section provides troubleshooting based on the operation and conditions of the Servomo-
tor, including causes and corrections.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power
supply to the servo

The control power supply is Measure the voltage system.
between control power - -
not turned ON. SUDDIY terminals Correct the wiring so
PPy ' that the control power
supply is turned ON.
Turn OFF the power
supply to the servo
The main circuit power sup- Measure the voltage system.
v is not turned ON across the main circuit Correct the wiring so -
Pl ' power input terminals. that the main circuit
power supply is turned
ON.
Turn OFF the power sup-
The 1/O signal connector ply to the servo system. | Correct the wiring of
(CN1) pins are not wired cor- | Check the wiring condi- | the I/O signal connec- | *
rectly or are disconnected. tion of the I/O signal con- | tor (CN1) pins.
nector (CN1) pins.
The wiring for the Servomo- lldm Pig H}g Eé)g/\\//gr
tor Main Gircuit Cables or Check the wiring condi- sygt%r{w _
Encoder Cable is discon- tions. Wire the cable cor-
nected.
rectly.
Turn OFF the power
supply to the servo
. Operate the Servomotor | system.
g;?\;grﬁoigroverload on the with no load and check Reduce the load or -
Servomotor ‘ the load status. replace the Servomo-
Does Not tor with a Servomotor
Start with a larger capacity.

The type of encoder that is
being used does not agree
with the setting of Pn002 =
n.OXOO (Encoder Usage).

Check the type of the
encoder that is being
used and the setting of
Pn002 = n.OXOO.

Set Pn002 = n.OXOO
according to the type of
the encoder that is
being used.

There is a mistake in the
input signal allocations
(Pn50A, Pn50B, Pn511, and
Pn516).

Check the input signal
allocations (Pn50A,
Pn50B, Pn511, and
Pn516).

Correctly allocate the
input signals (Pn50A,
Pn50B, Pn511, and
Pn516).

The SV_ON command was
not sent.

Check the commands
sent from the host con-
troller.

Send the SV_ON com-
mand from the host
controller.

The SENS_ON (Turn ON
Sensor) command was not
sent.

Check the commands
sent from the host con-
troller.

Send the commands to
the SERVOPACK in the
correct sequence.

The P-OT (Forward Drive
Prohibit) or N-OT (Reverse
Drive Prohibit) signal is still
OFF.

Check the P-OT and N-
QOT signals.

Turn ON the P-OT and
N-OT signals.

The safety input signals
(/HWBB1 or /HWBBZ2) were
not turned ON.

Check the /HWBB1 and
/HWBB2 input signals.

Turn ON the /HWBBH1
and /HWBB2 input sig-
nals. If you are not
using the safety func-
tion, connect the Safety
Jumper Connector
(provided as an acces-
sory) to CN8.

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
» Turn ON the FSTP
signal.
« If you will not use the
function to force the
The FSTP (Forced Stop , motor to stop, set %
Input) signal is still OFF. Check the FSTP signal. | ps16 ~ n oOOx
Servomotor (FSTP (Forced Stop
Does Not Input) Signal Alloca-
Start tion) to disable the
signal.
Turn OFF the power
A failure occurred in the B :;gg%’qto the servo _
SERVOPACK. Replace the SERVO-
PACK.
Servomotor There is a mistake in the Ser- Turn OFF the power sup- Wire the Servomotor
Moves vomotor wiring ply to the servo system. correctly. -
Instanta- ’ Check the erlﬂg ’
neously, There is a mistake in the wir- | Turn OFF the power sup- . .
and Then ing of the encoder or Serial ply to the servo system. vWelrrtee:T,IGnﬁec;l)arlrgcotP_ -
Stops Converter Unit. Check the wiring. v
The connector connec-
tions for the power line
(U, V, and W phases) and
Servomotor . , the encoder or Serial Tighten any loose ter-
Speed Is There is a faulty oonngchon Converter Unit may be minals or connectors -
in the Servomotor wiring. P
Unstable unstable. and correct the wiring.
Turn OFF the power sup-
ply to the servo system.
Check the wiring.
Servomotor Turn OFF the power
Moves with- | A failure occurred in the _ :ugg%to the servo _
out a Refer- | SERVOPACK. Ryeplacé the SERVO.
ence Input PACK.
The setting of Pn001 =
n.LIOIOIX (Motor Stopping Check the setting of Set Pn001 = n.OOOX
Method for Servo OFF and PnO01 = n.O0OOX correct! -
Group 1 Alarms) is not suit- T ' Y-
able.
Check the moment of
inertia, motor speed, and
. Turn OFF the power
dynamic brake frequency supply to the gervo
of use. If the moment of system
The dynamic brake resistor is | inertia, motor speed, or ) . _
Dynamic disconnected. dynamic brake frequency E}ig?%hig’i}zygs_
Brake Does of use is excessive, the conne.ctior? reduce the
Not Operate dynamic brake resis- ’

tance may be discon-
nected.

There was a failure in the
dynamic brake drive circuit.

There is a defective
component in the
dynamic brake circuit.
Turn OFF the power
supply to the servo
system.

Replace the SERVO-
PACK.

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Reduce the load so
that the moment of
inertia ratio is within the
allowable value, or
increase the load level
or reduce the rigidity
The Servomotor vibrated level in the tuning-less
considerably while perform- | Check the waveform of level settings. *
ing the tuning-less function the motor speed. If the situation is not
with the default settings. improved, disable the
tuning-less function
(i.e., set Pn170 to
n.O000) and execute
autotuning either with
or without a host refer-
Turn OFF the power sup-
ply to the servo system. . ,
Check to see if there are Tighten the mounting -
any loose mounting
SCrews.
Turn OFF the power sup-
The machine mounting is not | ply to the servo system.
secure. Check to see if there is Align the coupling. -
misalignment in the cou-
pling.
Abnormal Turn OFF the power sup-
i ply to the servo system. .
gg::sr:gtrgr Check to see if the cou- | Saiance the coupling. | -

pling is balanced.

The bearings are defective.

Turn OFF the power sup-
ply to the servo system.
Check for noise and
vibration around the bear-
ings.

Replace the Servomo-

There is a vibration source at
the driven machine.

Turn OFF the power sup-
ply to the servo system.
Check for any foreign
matter, damage, or defor-
mation in the machine’s
moving parts.

Consult with the
machine manufacturer.

Noise interference occurred
because of incorrect I/0 sig-
nal cable specifications.

Turn OFF the power sup-
ply to the servo system.
Check the 1/O signal
cables to see if they sat-
isfy specifications. Use
shielded twisted-pair
cables or screened
twisted-pair cables with
conductors of at least

0.12 mm? (stranded wire).

Use cables that satisfy
the specifications.

Noise interference occurred
because an I/0 signal cable
is too long.

Turn OFF the power sup-
ply to the servo system.
Check the lengths of the
I/0O signal cables.

The 1/0 signal cables
must be no longer than | -

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power sup-
ply to the servo system.
Check the Encoder Cable
Noise interference occurred to see If it salisfies speci-
) fications. Use shielded Use cables that satisfy
ge%?use of !?cot(rect Encoder twisted-pair cables or the specifications. -
able specitications. screened twisted-pair
cables with conductors of
at least 0.12 mm?
(stranded wire).
Noise interference occurred Turn OFF the power sup- The Encoder Cable
because the Encoder Cable ply 10 the servo system. length must be 50 m -
is 100 lon Check the length of the max
9 Encoder Cable. '
Turn OFF the power sup-
Noise interference occurred | ply to the servo system. gzgllzcae nt(??: oEr ?ecc?tdt?wre
because the Encoder Cable | Check the Encoder Cable cable installation envi- |~
is damaged. to see if it is pinched or ronment
the sheath is damaged. '
Turn OFF the power sup-
ply to the servo system. :
The Encoder Cable was sub- | Check to see if the gﬁr;eociﬁgfﬁfgfrlagis
jected to excessive noise Encoder Cable is bundled aoolied by hi h—cugrrent -
interference. with a high-current line or Iir?e?s y g
installed near a high-cur- '
rent line.
Abnormal There is variation in the FG Turn OFF the power sup- Properly around the
Noise from potential because of the ply to the servo system. maé)hinésgto separate
Servomotor influence of machines on the | Check to see if the them from the FpG of -
Servomotor side, such as a | machines are correctly
the encoder.
welder. grounded.
Turn OFF the power
There is a SERVOPACK Chleokl tto s%ee if there lt?w suptply to the servo
ulse counting error due to noise fivierierence on the | sysiem. -
goise signal line from the Implement counter-
' encoder. measures against noise
for the encoder wiring.
Turn OFF the power sup-
ply to the servo system.
Check to see if vibration | o 4\~ machine vibra-
The encoder was subjected | from the machine :
; X . tion. Improve the
to excessive vibration or occurred. Check the Ser- mounting state of the | ~
shock. vomotor installation Servomc?tor
(mounting surface preci- '
sion, securing state, and
alignment).
Turn OFF the power
A failure occurred in the B z;st%%to the servo _
encoder. Replace the Servomo-
tor.
Turn OFF the power
A failure occurred in the B :;Jgt%%to the servo _
Serial Converter Unit. Replace the Serial Con-
verter Unit.
Continued on next page.
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Problem Possible Cause Confirmation Correction Reference
. Check to see if the servo | Perform autotuning
The servo gains are not bal- ins h b ith h f %
anced. gains have been cor- without a host refer-
rectly tuned. ence.
Check the setting of
The setting of Pn100 (Speed | Pn100. Set Pn100 to an appro- | _
Loop Gain) is too high. The default setting is Kv = | priate value.
Servomotor 40.0 Hz.
Vibrates at Check the setting of
Frequency | The setting of Pn102 (Posi- | Pn102. Set Pn102 to an appro- | _
of Approx. | tion Loop Gain) is too high. The default setting is Kp | priate value.
200 to 400 =40.0/s.
Hz. . Check the setting of
The setting of En101 (Speed Pn101. Set Pn101 to an appro-
Is_toa%Ft)) Igt?]%;a;TTOe ﬁgg The default setting is Ti = | priate value. -
ppropriate. 20.0 ms.
The setting of Pn103 .
(Moment of Inertia Ratio) is Check the setting of Sej Pn103 to an appro- | _
: Pn103. priate value.
not appropriate.
The servo qains are not bal- Check to see if the servo | Perform autotuning
anced 9 gains have been cor- without a host refer- *
' rectly tuned. ence.
Check the setting of
The setting of Pn100 (Speed | Pn100. Set Pn100 to an appro- | _
Loop Gain) is too high. The default setting is Kv = | priate value.
40.0 Hz.
Large Motor Check the setting of
Speed The setting of Pn102 (Posi- | Pn102. Set Pn102 to an appro- | _
Overshoot | tion Loop Gain) is too high. The default setting is Kp | priate value.
on Starting = 40.0/s.
and Stop- . Check the setting of
ping The setting of Pn101 (Speed Pn101. Set Pn101 to an appro-

Loop Integral Time Con-
stant) is not appropriate.

The default setting is Ti =
20.0 ms.

priate value.

The setting of Pn103
(Moment of Inertia Ratio) is
not appropriate.

Check the setting of
Pn103.

Set Pn103 to an appro-
priate value.

The torque reference is satu-
rated.

Check the waveform of
the torque reference.

Use the mode switch. |-

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power sup-
ply to the servo system.
Check the Encoder Cable
Noise interference occurred to see if it salisfies speci-
) fications. Use shielded Use cables that satisfy
ge%?use of !Pcot(reot Encoder twisted-pair cables or the specifications. -
able specitications. screened twisted-pair
cables with conductors of
at least 0.12 mm?
(stranded wire).
Noise interference occurred gllj;r’:ootlk:]z tsheerv%ogg[esr%p_ The Encoder Cable
ik')setcc;uﬁ)enthe Encoder Cable Check the length of the length must be 50 m -
Absolut 9. Encoder Cable.
solute
Encoder Noise interference occurred gLIJyr?oOtE’; !:eerv%O\sA;/ZE[eSrlerp- Replace the Encoder
P°S!"9” because the Encoder Cable | Check the Encoder Cable g:k?lfiigijalcl:a%;ic}amie- -
Deviation is damaged. to see if it is pinched or | “*= =
Error (The the sheath is damaged. '
fhoasjtlt\:\?ans Turn OFF the power sup-

° ply to the servo system. :
savedinthe | The Encoder Cable was sub- | Check to see if the gﬁr;eociﬁgfﬁfgfrlaeyis
host con- | ject to excessive noise inter- | Encoder Cable is bundled aoplied by hi h—cugrrent -
troller when | ference. with a high-current line or Iir?el?s y g
the power installed near a high-cur- '
was turned rent line.

OFF is dif- | There is variation in the FG | Turn OFF the power sup-

ferent from | potential because of the ply to the servo system. rirggﬁ%ggusned ;rr]gt o

the posi- influence of machines on the | Check to see if the them from the FpG of -
tion when Servomotor side, such as a | machines are correctly the encoder

the power | Welder. grounded. '

was next Turn OFF the power sup-

turned ON.) ply to the servo system. Implement counter-

There is a SERVOPACK
pulse counting error due to
noise.

Check to see if there is
noise interference on the
I/0O signal line from the
encoder or Serial Con-
verter Unit.

measures against noise
for the encoder or -
Serial Converter Unit
wiring.

The encoder was subjected
to excessive vibration or
shock.

Turn OFF the power sup-
ply to the servo system.
Check to see if vibration
from the machine
occurred.

Check the Servomotor
installation (mounting sur-
face precision, securing
state, and alignment).

Reduce machine vibra-
tion. Improve the
mounting state of the
Servomotor.

Continued on next page.



6.2 SERVOPACK with MECHATROLINK-IIl Communications References
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power
A failure occurred in the Sthply to the servo
Absolute encoder. - system. -
Encoder Replace the Servomo-
Position tor.
Deviation Turn OFF the power
Error (The | A failure occurred in the _ :;stg%’qto the servo ~
th;cmv:)ans SERVOPACK. Replace the SERVO-
PACK.
saved in the
host con- Check the error detec- Correct the error detec-
troller when tion section of the host tion section of the host | -
the power controller. controller.
, Perform parity checks
was turned
- Check to see i the.host for the multiturn data or
OFF is dif- controller is executing absolute encoder posi- |~
ferent from | Host Controller Multiturn data parity checks. tion data P
the posi- Data or Absolute Encoder :
tion when | Position Data Reading Error Implement counter-
the power Check for noise interfer- | measures against noise
P t ence in the cable and then perform parity
was nex between the SERVO- checks again for the -
turned ON.) PACK and the host con- | multiturn data or abso-
troller. lute encoder position
data.
Correct the external
Check the external power
supply (+24 V) voltage for pol\t/ver sfuprilr;]/ (4.'24 :/) -
the input signals. voltage for the inpu
signals.
Check the operating con- | Make sure that the
The P-OT/N-OT (Forward dition of the overtravel overtravel limit switches | -
Drive Prohibit or Reverse limit switches. operate correctly.
Drive Prohibit) signal was . Correct the wiring of
e St | e overavelimt |+
" | switches.
Check the settings of the
overtravel input signal Set the parametersto | ,,
allocations (Pn50A/ correct values.
Pn50B).
Check for fluctuation in Eliminate fluctuation
the external power supply | from the external power |
Overtravel (+24 V) voltage for the supply (+24 V) voltage
Occurred input signals. for the input signals.

The P-OT/N-OT (Forward
Drive Prohibit or Reverse
Drive Prohibit) signal mal-
functioned.

Check to see if the opera-
tion of the overtravel limit
switches is unstable.

Stabilize the operating
condition of the over-
travel limit switches.

Check the wiring of the
overtravel limit switches
(e.g., check for cable
damage and loose
sScrews).

Correct the wiring of
the overtravel limit
switches.

There is a mistake in the allo-
cation of the P-OT or N-OT
(Forward Drive Prohibit or
Reverse Drive Prohibit) sig-
nal in Pn50A = n.XOOO or
Pn50B = n.O0OOX.

Check to see if the P-OT
signal is allocated in
Pn50A = n.XOOO.

If another signal is allo-
cated in Pn50A
=n.XOMOO, allocate the
P-OT signal instead.

Check to see if the N-OT
signal is allocated in
Pn50B = n.OOOX.

If another signal is allo-
cated in Pn50B
=n.O00X, allocate the
N-OT signal instead.

Maintenance
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Cheok the servo OFF. Select a Servomotor
Etogcp))%ng meDtEoS;et n stopping method other
) n =n. or .
Overtravel | The selection of the Servo- | ppoot = n.OOXO. than coasting to a stop. .
Ocourred motor stopping method is Cheok the 1 —
not correct. eck the torque control 1 gaict 4 Servomotor
lsjtogg;ng m%tEoS;et n stopping method other
n =n. or .
Pn001 = n.OOXO. than coasting to a stop.
Improper The limit switch position and Install the limit switch at
) dog length are not appropri- |- the appropriate posi- -
Stop Posi- .
tion for ate. tion.
Overtravel The overtravel limit switch Install the overtravel
(OT) Signal position is too close for the - limit switch at the -
9 coasting distance. appropriate position.
Check the Encoder Cable
to see if it satisfies speci-
Noise interference occurred fications. Use shielded
; twisted-pair cables or Use cables that satisfy
ge%?use of !]lc’.lCOtl’lreCt Encoder | screened twisted-pair the specifications. -
able specitications. cables with conductors of
at least 0.12 mm?
(stranded wire).
Noise interference occurred TLljr?OOtE'; EZ?V%O\SNZ;:%D' The Encoder Cable
because the Encoder Cable E)Jrzeck the Iengthyof thei length must be 50 m -
's too long. Encoder Cable. max.
Turn OFF the power sup-
Noise interference occurred | ply to the servo system. gzgllzcaent;i (Er ?g&dti;
because the Encoder Cable | Check the Encoder Cable cable installation envi- |~
is damaged. to see if it is pinched or ronment
Position the sheath is damaged. '
Deviation Turn OFF the power sup-
(without ply 0 the servo system. Correct the cable lay-
Alarm) The Encoder Cable was sub- | Check to see if the out S0 that ro sur eyis
jected to excessive noise Encoder Cable is bundled aoplied by hi h-cugrrent -
interference. with a high-current line or Iir?e?s vy nig
installed near a high-cur- '
rent line.
There is variation in the FG Turn OFF the power sup-
potential because of the ply to the servo system. ;r;)gﬁgésg;gusned ;TSte
influence of machines on the | Check to see if the them from the FpG of -
Servomotor side, such as a | machines are correctly the encoder
welder. grounded. '
Turn OFF the power sup-
ply to the servo system. Implement counter-
There is a SERVOPACK Check to see if there is measures against noise
pulse counting error due to | noise interference on the | for the encoder wiring | -
noise. I/O signal line from the or Serial Converter Unit
encoder or Serial Con- wiring.
verter Unit.
Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power sup-
ply to the servo system.
Check to see if vibration . .
The encoder was subjected | from the machine Reduce machine vibra-
to excessive vibration or occurred. qu&r:?npros\gttehgf the -
shock. Check the Servomotor Servomc?tor
installation (mounting sur- '
face precision, securing
state, and alignment).
Turn OFF the power sup-
. ply to the servo system. | Correctly secure the
;hae(:ﬁ%%pggg gzi\\//voerirc])ttgreis Check to see if position coupling between the |
not suitable offset occurs at the cou- | machine and Servomo-
' pling between machine tor.
and Servomotor.
Turn OFF the power sup-
ply to the servo system.
Positi Check the 1/O signal
Dos!tli)'n Noise interference occurred cables to see if they sat-
eviation ; . isfy specifications. Use Use cables that satisfy
(without because of incorrect I/0 sig- | ghieiged twisted-pair the specifications. -
Alarm) nal cable specifications. cables or screened
twisted-pair cables with
conductors of at least
0.12 mm? (stranded wire).
Noise interference occurred Turn OFF the power sup- The 1/0 signal cables
) ply to the servo system.
because an 1/0 signal cable must be no longer than | -
: Check the lengths of the
is too long. . 3m.
I/O signal cables.
Turn OFF the power
An encoder fault occurred. supply to the servo
(The pulse count does not - system. -
change.) Replace the Servomo-
tor.
Turn OFF the power
A failure occurred in the B z;’spt%%to the servo _
SERVOPACK. Replace the SERVO-
PACK.
The surrounding air tempera- | easure the surrounding | Reduce the surround-
ture is 100 hi hg P air temperature around ing air temperature to | -
gn. the Servomotor. 40°C or less.
Turn OFF the power sup-
The surface of the Servomo- | ply to the servo system. | Clean dirt, dust, and oil | _
tor is dirty. Visually check the surface | from the surface.
Servomotor for dirt.
Overheated If the Servomotor is

There is an overload on the
Servomotor.

Check the load status
with a monitor.

overloaded, reduce the
load or replace the
Servo Drive with a
SERVOPACK and Ser-
vomotor with larger
capacities.

* Refer to the following manual for details.
[T =-7-Series -7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)
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Panel Displays and
Panel Operator
Procedures

This chapter describes how to interpret panel displays.

I oror iy (L) Oparatonsn the Parel Oertr .72

7.1.1  Semi-Closed Loop Control/Fully-Closed Loop
Control Online Switching-Related Monitor
(UnOBB) ..o oot 7-2




7-2

7.1 Monitor Display (UnO0O0O) Operations on the Panel Operator

7.1.1 Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching-Related Monitor (Un08B)

Monitor Display (Un[J00) Operations on the Panel Operator

You can monitor the status of the reference values and I/0O signals that are set in the SERVO-
PACK and the internal status of the SERVOPACK with monitor displays. This function is avail-
able only on SERVOPACKS with analog voltage/pulse train references.

The Panel Operator displays numbers beginning with “Un.”
Display Example for Motor Speed

R Inlin]
[u::uuu]

This section describes monitor numbers that are not available on the standard product.

Refer to the following manual for monitor numbers that are not listed here.

X-7-Series 2-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)

7141

Semi-Closed Loop Control/Fully-Closed Loop Control
Online Switching-Related Monitor (Un08B)

You can use Un08B to display the status of signals related to Semi-Closed Loop Control/Fully-
Closed Loop Control Online Switching on the LED segments of the Panel Operator.

Information. You can also use Un005 (Input Signal Monitor) and Un006 (Output Signal Monitor) to monitor
the signals related to Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching.
However, Un08B allows you to monitor the status of the three signals at one time.

@ Interpreting the Display
LED Segments

i Top
LIty o 1l 1 Bottom

87654321 =— Display digit number

—

Display Digit

Number Description

Top: Semi-Closed Loop Control/Fully-Closed Loop Control Online

y Switching enabled

Bottom: Semi-Closed Loop Control/Fully-Closed Loop Control
Online Switching disabled

5 Top: Fully-closed loop control status
Bottom: Semi-closed loop control status
3 Top: Motor-Load Position Deviation Clear enabled
Bottom: Motor-Load Position Deviation Clear disabled
4t08 Reserved (The display is fixed as shown below.)

€ Display Examples
Display examples are shown below.
« When Semi-Closed Loop Control/Fully-Closed Loop Control Online Switching is enabled

| | | =— The top segment of digit 1 is lit.
L1 iy

87654321
» Semi-closed loop control status

| |
[ L ey ] ~<— The bottom segment of digit 2 is |it.
87654321




Parameter Lists

This chapter provides information on the parameters.

8.1.1 List of Servo Parameters ... ................
8.1.2 List of MECHATROLINK-IIl Common
Parameters ........... ... .. .. . . . .. .. ... 8-2

2.1 List of Servo Parameters ... ................

_
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8.3.2 List of MECHATROLINK-III Common
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8.1 Interpreting Parameter Lists

8.1.1 List of Servo Parameters

Interpreting Parameter Lists

8.1.1

List of Servo Parameters

All of the parameters given in this manual can be used with any type
of Servomotor. There is no need for the user to be concerned with the
“All” and “Rotary” specifications given in this column. These are used
for maintenance by Yaskawa.

Indicates when a change to the

parameter will be effective.

“After restart” indicates parameters

that will be effective after one of the

following is executed.

» The power supply is turned OFF
and ON again.

* The CONFIG command is sent.

« A software reset is executed.

Parameter | @ Name Setting Setting Default Applica- Wh Classi- | Refer-
No. (%) Range Unit Setting |ble Motors | Enabled | fication | ence
2 | Basic Function Selections O O?ggq rt]o 0000h All After restart | Setup -
There are the following two classifications.
* Tuning
* Setup
Refer to the following manuals for details.
[T =-7-Series =-7S SERVOPACK with Analog Voltage/Pulse Train References
Product Manual (Manual No.: SIEP S800001 26)
Rotatl (M 3-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References
n.OO00OX 0 Product Manual (Manual No.: SIEP S800001 28)
Pn000 1 | Use CW as the forward direction. (Reverse Rotation Mode)
n.O0OXO ‘ Reserved parameter (Do not change.)
n.OXO0O ]Reserved parameter (Do not change.)
Rotary/Linear Servomotor Startup Selection When Encoder Is Not Connected | Reference
0 When an encoder is not connected, start as SERVOPACK for
n.XOO0O Rotary Servomotor.
; When an encoder is not connected, start as SERVOPACK for Lin-
ear Servomotor.

8.1.2

List of MECHATROLINK-IIl Common Parameters

All of the parameters given in this manual can be used with any type
of Servomotor. There is no need for the user to be concerned with the
“All” and “Rotary” specifications given in this column. These are used

for maintenance by Yaskawa.

Indicates when a change to the

parameter will be effective.

“After restart” indicates parameters

that will be effective after one of the

following is executed.

* The power supply is turned OFF
and ON again.

* The CONFIG command is sent.

« A software reset is executed.

3 74
Setting :
el . Setting Unit Default Appli When C}Igs
eter | Size Name . cable sifica-
Range [Resolu- | Setting Enabled .
No. . Motors tion
tion]
61 . 1,000 to 0.001 Hz Immedi- .
PRAG?2 4 | Speed Loop Gain 2,000,000 0.1 A—'Z] 40000 All ately Tuning

|

You can set the parameter in increments of the

setting unit.

However, if a unit is given in square brackets, the
setting is automatically converted in the Servomotor
to the resolution given in the square brackets.




8.2 SERVOPACK with Analog Voltage/Pulse Train References

8.2.1 List of Servo Parameters

SERVOPACK with Analog Voltage/Pulse Train References

8.2.1 List of Servo Parameters

The following table lists the parameters.

Note: Do not change the following parameters from their default settings.
» Reserved parameters
» Parameters not given in this manual
» Parameters that are not valid for the Servomotor that you are using, as given in the parameter table

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Basic Function Selec- 0000h to After
2 tions O 10B1h - 0000n Al restart Setup -
Rotation Direction Selection Reference
n.O000OX 0 Use CCW as the forward direction. “
1 Use CW as the forward direction. (Reverse Rotation Mode)
Control Method Selection Reference
0 Speed control with analog references
1 Position control with pulse train references
2 Torque control with analog references
3 Internal set speed control with contact commands
4 Switching between internal set speed control with contact refer-
ences and speed control with analog references
5 Switching between internal set speed control with contact refer-
ences and position control with pulse train references
n.O00OXO 6 Switching between internal set speed control with contact refer-
: ences and torque control with analog references ]
P 7 Switching between position control with pulse train references and
speed control with analog references
8 Switching between position control with pulse train references and
torque control with analog references
9 Switching between torque control with analog references and
speed control with analog references
A Switching between speed control with analog references and
speed control with zero clamping
B Switching between position control with pulse train references and
position control with reference pulse inhibition
n.OXOO Reserved parameter (Do not change.)
Rotary/Linear Servomotor Startup Selection When Encoder Is Not Con- BElErenes
nected
When an encoder is not connected, start as SERVOPACK for
n.X000O 0 Rotary Servomotor. ‘o
1 When an encoder is not connected, start as SERVOPACK for Lin-
ear Servomotor.

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ After _
2 Selections 1 1142nh 0000h Al restart Setup
Motor Stopping Method for Servo OFF and Group 1 Alarms Reference
0 Stop the motor by applying the dynamic brake.
n.000OX 1 Stop the motor by the applying dynamic brake and then release ‘o
the dynamic brake.
2 Coast the motor to a stop without the dynamic brake.
Overtravel Stopping Method Reference
0 Apply the dynamic brake or coast the motor to a stop.
1 Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then servo-lock the motor.
n.Ooxo 5 Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then let the motor coast. *1
3 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then servo-lock the motor.
Pn001 4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
Main Circuit Power Supply AC/DC Input Selection Reference
0 Input AC power as the main circuit power supply using the L1, L2,
and L3 terminals (do not use shared converter).
n.OXOO .
Input DC power as the main circuit power supply using the B1/@® 1
1 and © 2 terminals or the B1 and © 2 terminals (use an external
converter or the shared converter).
Warning Code Output Selection Reference
0 Output only alarm codes on the ALO1, ALO2, and ALO3 termi-
nals.
n.Xoogd Output both warning codes and alarm codes on the ALO1, ALO2, ]
1 and ALOS terminals. However, while an warning code is being
output, the ALM (Servo Alarm) output signal will remain ON (nor-
mal state).

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ _ After _
2 Selections 2 4213h 0111h restart Setup
Speed/Position Control Option (T-REF Input Allocation) A%’gf;gle Reference
0 Do not use T-REF. -
n.O0O0OX 1 Use T-REF as an external torque limit input. *1
2 Use T-REF as a torque feedback input. All %1
3 Use T-REF as an external torque limit input when *
/P-CL or /N-CL is ON.
Torque Control Option (V-REF Input Allocation) Aﬁgfoargle Reference
HRIE) 0 | Do not use V-REF. Al .
1 Use V-REF as an external speed limit input.
Applicable
Pn002 Encoder Usage Motors Reference
0 Qse the encoder according to encoder specifica-
n.OXOO tions. All
1 Use the encoder as an incremental encoder. *1
Use the encoder as a single-turn absolute
2 encoder. Rotary
Applicable
External Encoder Usage Motors Reference
0 Do not use an external encoder.
1 The external encoder moves in the forward direc-
n.Xooo tion for CCW motor rotation.
2 Reserved setting (Do not use.) Rotary *1
3 The external encoder moves in the reverse direc-
tion for CCW motor rotation.
4 Reserved setting (Do not use.)

Continued on next page.
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Continued from previous page.

Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
o |gpmfeen | e | - Joom | m | g [oew | -
Analog Monitor 1 Signal Selection

00 Motor speed (1 V/1,000 min™")
01 Speed reference (1 /1,000 min™)
02 Torque reference (1 V/100% rated torque)
03 Position deviation (0.05 V/reference unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/encoder pulse unit)
05 Position reference speed (1 /1,000 min™")
06 Reserved setting (Do not use.)
o7 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-

n.O0OXX pleted: 0 V)

Pn006
09 Speed feedforward (1 /1,000 min")
0A Torque feedforward (1 V/100% rated torque)
0B Active gain (1st gain: 1V, 2nd gain: 2 V)
0C Completion of position reference distribution (completed: 5 V, not com-
pleted: 0 V)
oD External encoder speed (1 V/1,000 min': value at the motor shaft)
OE Reserved setting (Do not use.)
OF Reserved setting (Do not use.)
10 Main circuit DC voltage
11 to 5F | Reserved settings (Do not use.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)

Continued on next page.
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Continued from previous page.

Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
o |gpmrforaen | e | - Joon | w0 [ g Toewe | -
Analog Monitor 2 Signal Selection
00 Motor speed (1 V/1,000 min™")
01 Speed reference (1 /1,000 min™)
02 Torque reference (1 V/100% rated torque)
03 Position deviation (0.05 V/reference unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/encoder pulse unit)
05 Position reference speed (1 V/1,000 min™")
06 Reserved setting (Do not use.)
o7 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-
n.O0OXX pleted: 0 V)
Pn007
09 Speed feedforward (1 /1,000 min™")
0A Torque feedforward (1 V/100% rated torque)
0B Active gain (1st gain: 1V, 2nd gain: 2 V)
0C Completion of position reference distribution (completed: 5 V, not com-
pleted: 0 V)
oD External encoder speed (1 V/1,000 min": value at the motor shaft)
OE Reserved setting (Do not use.)
OF Reserved setting (Do not use.)
10 Main circuit DC voltage
11 to 5F | Reserved settings (Do not use.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
2 |gppicatonfurction | 00010 | _ | oooon | motay | Afer | sewp | -
Low Battery Voltage Alarm/Warning Selection Reference
n.O0O00OX 0 Output alarm (A.830) for low battery voltage. “
1 Output warning (A.930) for low battery voltage.
Function Selection for Undervoltage Reference
0 Do not detect undervoltage.
Pn008 n.00OXO 1 Detect undervoltage warning and limit torque at host controller. ‘o
5 Detect gndervoltage warning and limit torque with Pn424 and
Pn425 (i.e., only in SERVOPACK).
Warning Detection Selection Reference
n.OXOO 0 Detect warnings. .
1 Do not detect warnings except for A.971.
n.XOOoOo Reserved parameter (Do not change.)

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ After : _
2 Selections 9 0121h 0010n Al restart Tuning
n.O000OX Reserved parameter (Do not change.)
Current Control Mode Selection Reference
0 Use current control mode 1.
« SERVOPACK Models SGD7S-R70A, -R90A, -1R6A, -2R8A, -
n.O00OXO 1 3R8A, -5R5A, and -7R6A: Use current control mode 1. ‘o
Pn009 » SERVOPACK Models SGD7S-120A, -180A, -200A, -330A, -
470A, -550A, -590A, and -780A: Use current control mode 2.
2 Use current control mode 2.
Speed Detection Method Selection Reference
n.OXOO 0 Use speed detection 1. "
1 Use speed detection 2.
n.XOOO Reserved parameter (Do not change.)
Application Function 0000h to _ After _
2 Selections A 1044h 0001h Al restart Setup
Motor Stopping Method for Group 2 Alarms Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque. Use the setting of Pn001 = n.OO0OX for the
status after stopping.
n.00ox 5 Decelerate the motor to a stop using the torque set in Pn406 as .
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 Pn30A. Use the setting of Pn001 = n.OOOX for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
Pn00A Stopping Method for Forced Stops Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque. Use the setting of Pn001 = n.OOOX for the
status after stopping.
n.00OX0O 5 Decelerate the motor to a stop using the torque set in Pn406 as “
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 Pn30A. Use the setting of Pn001 = n.OOOX for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
n.OXO0O ]Reserved parameter (Do not change.)
n.XOOO ’Reserved parameter (Do not change.)

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ After _
2 Selections B 1121h 0000n Al restart Setup
Operator Parameter Display Selection Reference
n.O000OX 0 Display only setup parameters. ‘0
1 Display all parameters.
Motor Stopping Method for Group 2 Alarms Reference
0 Stop the motor by setting the speed reference to O.
PnOOB n.00OXO ] Apply the dynamic brake or coast the motor to a stop (use the .
stopping method set in Pn001 = n.OOOX).
2 Set the stopping method with PnO0A = n.OOOX.
Power Input Selection for Three-phase SERVOPACK Reference
n.OXO0 0 Use a three-phase power supply input. .
1 Use a three-phase power supply input as a single-phase power 1
supply input.
n.XOOO Reserved parameter (Do not change.)
Application Function 0000h to _ _ After M
2 Selections C 0130h 0000n restart Setup !
Function Selection for Test without a Motor el
n.00O0OX Motors
0 Disable tests without a motor. All
Encoder Resolution for Tests without a Motor Applicable
Motors
0 Use 13 bits.
Pn0OC QHSISE 1 | Use 20 bits.
- Rotary
2 Use 22 bits.
3 Use 24 bits.
Encoder Type Selection for Tests without a Motor Applicable
Motors
i BPEl 0 Use an incremental encoder. Al
1 Use an absolute encoder.
n.XOOO Reserved parameter (Do not change.)
Application Function 0000h to Immedi- M
2 Selections D 1001h - 0000h Al ately Setup !
n.O00O00OX | Reserved parameter (Do not change.)
n.O00OXO | Reserved parameter (Do not change.)
Pn00OD
n.OXOO |Reserved parameter (Do not change.)
Overtravel Warning Detection Selection
n.XOOO 0 Do not detect overtravel warnings.
1 Detect overtravel warnings.

Parameter Lists

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to After
2 | selections F 2011h - 0000h Al restart Setup -
Preventative Maintenance Warning Selection Reference
n.O00O0OX 0 Do not detect preventative maintenance warnings. .
PnOOF 1 Detect preventative maintenance warnings.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Axis Address Selection
Pn010 2 | for UART/USB Commu- | 9989R 10 - 0001h Al piter | setup | -
nications
Reserved parameter (Do
Pn021 2 not change.) - - 0000h All - - -
Reserved parameter (Do _ _ _ _ _
Pn022 2 not change.) 0000h All
Semi-closed/Fully-
closed Loop Control 0000h to After
2 Switching-Related 0011h B 000Ch Al restart Setup B
Selection
Semi-closed/Fully-closed Loop Control Switching Selection
n.O00O0OX 0 Disable Semi-closed/Fully-closed Loop Control Switching.
1 Enable Semi-closed/Fully-closed Loop Control Switching.
Er;cr:]ct)rc(i)elr Divided Pulses Output Method Selection during Fully-closed Loop Refarames
Pn02A X —
During fully-closed loop control, output encoder divided pulses for
0 position feedback from an external encoder according to the value
n.OOxO of Electronic Gear Ratio for External Encoder Conversion (Pn24A/
Pn24C) after conversion and the setting value of Pn212. page 4-15
During fully-closed loop control, output encoder divided pulses for
1 position feedback from an external encoder according to the set-
ting value of Pn281.
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Reserved parameter
Pn040 2 (Do not change.) - - 0000h - - - -
Application Function 0000h to _ After "
2| selections 81 1111h 0000h Al restart | Setup :
Phase-C Pulse Output Selection
n.O0O0OX 0 Output phase-C pulses only in the forward direction.
PNnO81 1 Output phase-C pulses in both the forward and reverse directions.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Pn100 2 | Speed Loop Gain 1010 20,000 | 0.1 Hz | 400 Al 'ma”t”eel;ji‘ Tuning | *1
Speed Loop Integral Immedi- ’ N
Pn101 2 Time Constant 1510 51,200 |0.01 ms | 2000 All ately Tuning 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Pn102 2 | Position Loop Gain 10t020,000| 0.1/s | 400 Al 'maTe‘?f“ Tuning | *1
Pn103 2 | Moment of Inertia Ratio | O to 20,000 | 1% 100 Al 'maTeelSi‘ Tuning | *1
Second Speed Loop Immedi- ) N
Pn104 2 Gain 10 to 20,000 | 0.1 Hz 400 All ately Tuning 1
Second Speed Loop Immedi- ’ N
Pn105 2 Integral Time Constant 15t0 51,200 |0.01 ms | 2000 All ately Tuning 1
Pn106 2 | Second Position Loop 14415 20,000 | 0.1/s | 400 Al Immedi-~| ;i 1
Gain ’ ) ately 9
Pn109 2 | Feedforward 0to 100 1% 0 Al 'maTe‘?f“ Tuning | *1
Feedforward Filter Time Immedi- ’ M
Pn10A 2 Constant 0t0 6,400 |0.01 ms 0 All ately Tuning 1
Gain Application Selec- 0000h to
2 tions 5334h - 0000h All - Setup -
o . When
Mode Switching Selection Enabled Reference
0 Use the internal torque reference as the condition
(level setting: Pn10C).
1 Use the speed reference as the condition (level set-
n.O0oox ting: Pn10D).
U - " Immedi- -
5 se the acceleration reference as the condition (level ately
setting: Pn10E).
3 Use the position deviation as the condition (level set-
Pn10B ting: Pn10F).
4 Do not use mode switching.
When
Speed Loop Control Method Enabled Reference
n.Ooxo 0 Pl control
After M
1 I-P control restart 1
2 and 3 | Reserved settings (Do not use.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Mode Switching Level Immedi- ) N
Pn10C 2 for Torque Reference 0 to 800 1% 200 All ately Tuning 1
Mode Switching Level 1 Immedi- . B
Pn10D 2 for Speed Reference 0to 10,000 | 1 min 0 Rotary ately Tuning 1
Mode Switching Level . Immedi- ) N
Pn10E 2 for Acceleration 010 30,000 |1 min'/s 0 Rotary ately Tuning 1
i 1 refer- .
Mode Switching Level Immedi- ’ N
Pn10F 2 for Position Deviation 0 to 10,000 eunncite 0 All ately Tuning 1
Position Integral Time Immedi- ’ N
Pn11F 2 Constant 0to0 50,000 | 0.1 ms 0 All ately Tuning 1
Friction Compensation Immedi- : .
Pn121 2 Gain 10 to 1,000 1% 100 All ately Tuning 1
Second Friction Com- Immedi- ! X
Pn122 2 pensation Gain 10 to 1,000 1% 100 All ately Tuning 1
Friction Compensation Immedi- . %
Pn123 2 Coefficient 0to 100 1% 0 All ately Tuning 1
Friction Compensation -10,000 to Immedi- . %
Pn124 2 Frequency Correction 10,000 0.1 Hz 0 Al ately Tuning !
Friction Compensation Immedi- ’ N
Pn125 2 Gain Correction 1 to 1,000 1% 100 All ately Tuning 1
) L ) Immedi- . ¥
Pn131 2 | Gain Switching Time 1 0t0 65,535 | 1ms 0 All ately Tuning 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Pn132 2 | Gain Switching Time 2 | 010 65,535 | 1 ms 0 Al mggf“ Tuning | I
Gain Switching Waiting Immedi- ! «
Pn135 2 Time 1 0 to 65,535 1ms 0 All ately Tuning 1
Gain Switching Waiting Immedi- ’ N
Pn136 2 Time 2 0 to 65,535 1ms 0 All ately Tuning 1
Automatic Gain Switch- 0000h to Immedi- ’ N
2 ing Selections 1 0052h - 0000h Al ately Tuning !
Gain Switching Selection
0 Use manual gain switching.
The gain is switched manually with the /G-SEL (Gain Selection) signal.
n.Ooox 1 Reserved setting (Do not use.)
Use automatic gain switching pattern 1.
> The gain settings 1 switch automatically to 2 when switching condition A is
satisfied. The gain settings 2 switch automatically to 1 when switching condi-
tion A is not satisfied.
Pn139 Gain Switching Condition A
0 /COIN (Positioning Completion Output) signal turns ON.
1 /COIN (Positioning Completion Output) signal turns OFF.
n.O00OXO 2 /NEAR (Near Output) signal turns ON.
3 /NEAR (Near Output) signal turns OFF.
4 Position reference filter output is 0 and reference pulse input is OFF.
5 Position reference pulse input is ON.
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Pn13D 2 | Current Gain Level 100102,000| 1% | 2000 Al '”gﬂ;f“ Tuning | *1
Model Following Con- 0000h to Immedi- :
2 | trol-Related Selections 1120h B 0100n Al ately Tuning B
Model Following Control Selection Reference
n.O00O0OX -
0 Do not use model following control. *1
Vibration Suppression Selection Reference
0 Do not perform vibration suppression.
n.O00OXO — - =
1 Perform vibration suppression for a specific frequency. *1
2 Perform vibration suppression for two specific frequencies.
Pn140 Vibration Suppression Adjustment Selection Reference
Do not adjust vibration suppression automatically during execu-
0 tion of autotuning without a host reference, autotuning with a
n.OXOO host reference, and custom tuning. ‘o
Adjust vibration suppression automatically during execution of
1 autotuning without a host reference, autotuning with a host ref-
erence, and custom tuning.
Speed Feedforward (VFF)/Torque Feedforward (TFF) Selection Reference
0 Do not use model following control and speed/torque feedfor-
n.XOOO ward together. .
1 Use model following control and speed/torque feedforward
together.
Model Following Con- Immedi- ’ N
Pn141 2 trol Gain 10 t0 20,000 | 0.1/s 500 All ately Tuning 1
Model Following Con- Immedi- . N
Pn142 2 trol Gain Correction 500 to0 2,000 | 0.1% 1000 All ately Tuning 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Model Following Con- Immedi-
Pn143 2 | trol Bias in the Forward | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Direction Y
Model Following Con- Immedi-
Pn144 2 | trol Bias in the Reverse | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Direction Y
Vibration Suppression 1 Immedi- ! M
Pn145 2 Frequency A 10t0 2,500 | 0.1 Hz 500 All ately Tuning 1
Vibration Suppression 1 Immedi- ’ N
Pn146 2 Frequency B 10t0 2,500 | 0.1 Hz 700 All ately Tuning 1
Model Following Con- Immedi-
Pn147 2 | trol Speed Feedforward | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Compensation Y
Second Model Follow- Immedi- ’ "
Pn148 2 ing Control Gain 10t0 20,000 | 0O.1/s 500 All ately Tuning 1
Second Model Follow- Immedi-
Pn149 2 | ing Control Gain Correc- | 500 to 2,000 | 0.1% 1000 All Tuning *1
tion ately
Vibration Suppression 2 Immedi- ’ N
Pn14A 2 Frequency 10t0 2,000 | 0.1 Hz 800 All ately Tuning 1
Vibration Suppression 2 Immedi- ’ "
Pn14B 2 Correction 10 to 1,000 1% 100 All ately Tuning 1
Control-Related Selec- 0000h to After )
2 | tions 0021h B 0021h Al restart Tuning B
Model Following Control Type Selection Reference
n.O00O0OX 0 Use model following control type 1. .
1 Use model following control type 2.
PRi4F Tun(l)ng-lesus Tytpe .SeITC“O: - Reference
se tuning-less type 1.
n.O00OX0O - 9 yp
1 Use tuning-less type 2. *1
2 Use tuning-less type 3.
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Anti-Resonance Con- 0000h to Immedi- ;
2 | trol-Related Selections 0011h B 0010n Al ately Tuning B
Anti-Resonance Control Selection Reference
n.O000OX 0 Do not use anti-resonance control. .
1 Use anti-resonance control.
Anti-Resonance Control Adjustment Selection Reference
Pn160 Do not adjust anti-resonance control automatically during execu-
0 tion of autotuning without a host reference, autotuning with a host
n.O0OXO reference, and custom tuning. ‘o
Adjust anti-resonance control automatically during execution of
1 autotuning without a host reference, autotuning with a host refer-
ence, and custom tuning. »
k%]
n.OXOO | Reserved parameter (Do not change.) :‘
[0)
n.XOOO |Reserved parameter (Do not change.) 953
©
c
a8
Anti-Resonance Fre- Immedi- ’ N
Pn161 2 quency 10t0 20,000 | 0.1 Hz 1000 All ately Tuning 1
Anti-Resonance Gain Immedi- ; M
Pn162 2 Correction 1to 1,000 1% 100 All ately Tuning 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Anti-Resonance Damp- Immedi- ’ N
Pn163 2 ing Gain 0 to 300 1% 0 All ately Tuning 1
Anti-Resonance Filter ;
Pn164 2 | Time Constant 1 Cor- -1,00010 1501 mg 0 Al Immedi- Tuning *1
rection 1,000 ately
Anti-Resonance Filter ;
Pn165 2 | Time Constant 2 Cor- | 09010 1901 ms| o Al Immedi- | 1ning | 1
; 1,000 ately
rection
Anti-Resonance Damp- Immedi- ’ N
Pn166 2 ing Gain 2 0 to 1,000 1% 0 All ately Tuning 1
Tuning-less Function- 0000h to %
2 | Related Selections 2711h B 1400n Al B Setup !
. . When
Tuning-less Selection Enabled
DR 0 Disable tuning-less function. After
1 Enable tuning-less function. restart
When
Speed Control Method Enabled
Pn170 LEEIAE] 0 Use for speed control. After
1 Use for speed control and use host controller for position control. restart
L When
Rigidity Level Enabled
n.OXOO : "
i mmedi-
O0to 7 | Set the rigidity level. ately
. When
Tuning-less Load Level Enabled
n.XOoOoO _
0to 2 | Set the load level for the tuning-less function. ImaTe?S"

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Position Control Refer- 0000h to After
2| ence Form Selections 2236h B 0000n Al restart Setup B
Reference Pulse Form Reference
0 Sign and pulse train, positive logic.
1 CW and CCW pulse trains, positive logic
5 Two-phase pulse trains with 90° phase differential (phase A and
phase B) x1, positive logic
n.O00OX 3 Two-phase pulse trains with 90° phase differential (phase A and ‘o
phase B) x2, positive logic
4 Two-phase pulse trains with 90° phase differential (phase A and
phase B) x4, positive logic
Sign and pulse train, negative logic.
6 CW and CCW pulse trains, negative logic
Clear Signal Form Reference
Pn200 0 Clear position deviation when the signal is at high level.
n.O00OXO 1 Clear position deviation on the rising edge of the signal. ‘o
2 Clear position deviation when the signal is at low level.
3 Clear position deviation on the falling edge of the signal.
Clear Operation Reference
0 Clear position deviation at a base block (at servo OFF or when
alarm occurs).
n.OXOO — - —
1 Do not clear position error (cleared only with CLR (Clear Position *1
Deviation) signal).
2 Clear position deviation when an alarm occurs.
Filter Selection Reference
0 Use the reference input filter for a line-driver signal. (1 Mpps max.)
n.XOoo 1 Use the reference input filter for an open-collector signal. (200 %1
kpps max.)
2 Use reference input filter 2 for a line-driver signal. (1 to 4 Mpps)
Pn205 2 | Multiturn Limit 01065535 | 1rev | 65535 | Rotary pfter | setup | 41
Position Control Func- 0000h to After
2 | tion Selections 2210h B 0000h Al restart Setup B
n.O000OX Reserved parameter (Do not change.)
Position Control Option Reference
n.O0OX0O 0 Do not use V-REF. .
1 Use V-REF as a speed feedback input.
n.OXOO | Reserved parameter (Do not change.)
Pn207 N . , . Refer-
/COIN (Positioning Completion Output) Signal Output Timing —.
Output when the absolute value of the position deviation is the @
0 same or less than the setting of Pn522 (Positioning Completed k%)
Width). -
n.Xooo Output when the absolute value of the position error is the same %
1 or less than the setting of Pn522 (Positioning Completed Width) *1 I
and the reference after the position reference filter is 0. g
Output when the absolute value of the position error is the same o
2 or less than the setting of Pn522 (Positioning Completed Width)
and the reference input is 0.

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
1 scale
Number of External 4 to pitch/ After %
Pn20A 4 Encoder Scale Pitches 1,048,576 | revolu- 32768 Rotary restart Setup !
tion
Electronic Gear Ratio 1to After N
PO 4| (Numerator) 1073,741,824 | 64 Al restart | SCtUP !
Electronic Gear Ratio 1to After M
Pn210 4 (Denominator) 1,073,741,824 1 1 Al restart Setup !
Number of Encoder 16 to After N
Pn212 4 Output Pulses 1,073,741,824 1P/Rev| 2048 Rotary restart Setup !
Position Reference a'{g{ngﬂiér
Pn216 2 | Acceleration/Decelera- 0t0 65,535 | 0.1 ms 0 All the ¥notor Setup *1
tion Time Constant
stops
Immedi-
Average Position Refer- ately after N
Pn217 2 ence Movement Time 0to 10,000 | 0.1 ms 0 All the motor Setup 1
stops
Reference Pulse Input Immedi- N
Pn218 2 Multiplier 1t0 100 x 1 1 All ately Setup 1
Fully-closed Control 0000h to After N
2 | selections 1003h - 0000n Rotary restart Setup !
n.O0O00OX |Reserved parameter (Do not change.)
n.O00OXO |Reserved parameter (Do not change.)
Pn22A
n.OXOO |Reserved parameter (Do not change.)
Fully-closed Control Speed Feedback Selection
n.XOOO 0 Use motor encoder speed.
1 Use external encoder speed.
Electronic Gear Ratio for
Pn24A 4 | External Encoder Con- 107317201 804 - 1 All rg\;ttgrrt Setup 26195
version (Numerator)
Electronic Gear Ratio for
Pn24C 4 | External Encoder Con- | 157970000 | - 1 Al pfter | setup | K398
version (Denominator)
Encoder Output Resolu- 1 edge/ After N
Pn281 2 tion 1 to 4,096 pitch 20 All restart Setup 1
0.01 V/
Speed Reference Input Rated Immedi- N
Pn300 2 Gain 150 to 3,000 motor 600 All ately Setup 1
speed
Rotary: 1
min" Immedi-
Pn301 2 | Internal Set Speed 1 0to 10,000 | Direct 100 Rotary tel Setup *1
Drive: ately
0.1 min™’
Rotary: 1
min" Immedi-
Pn302 2 | Internal Set Speed 2 0to 10,000 | Direct 200 Rotary atel Setup *1
Drive: Y
0.1 min™
Rotary: 1
min" Immedi-
Pn303 2 | Internal Set Speed 3 0to 10,000 | Direct 300 Rotary tel Setup *1
Drive: ately
0.1 min™’
Rotary: 1
min’’ Immedi-
Pn304 2 | Jogging Speed 0to 10,000 | Direct 500 Rotary tel Setup *1
Drive: ately
0.1 min™’
Soft Start Acceleration Immedi- N
Pn305 2 Time 0 to 10,000 1ms 0 All ately Setup 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Soft Start Deceleration Immedi- X
Pn306 2 Time 0 to 10,000 1ms 0 All ately Setup 1
Speed Reference Filter Immedi- +
Pn307 2 Time Constant 0to 65,535 |0.01 ms 40 All ately Setup 1
Speed Feedback Filter Immedi- N
Pn308 2 Time Constant 0to 65,535 |0.01 ms 0 All ately Setup 1
Deceleration Time for Immedi-
Pn30A 2 | Servo OFF and Forced 0 to 10,000 1ms 0 All atel Setup *1
y
Stops
Speed Feedforward Immedi-
Pn30C 2 | Average Movement 0to 5,100 | 0.1 ms 0 All Setup *1
Ti ately
ime
Vibration Detection 0000h to Immedi- "
2 | selections 0002h - 0000n Al ately Setup !
Vibration Detection Selection
0 Do not detect vibration.
n.O0OX , —
1 Output a warning (A.911) if vibration is detected.
Pn310 2 Output an alarm (A.520) if vibration is detected.
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOoOo | Reserved parameter (Do not change.)
Vibration Detection Sen- Immedi- : M
Pn311 2 sitivity 50 to 500 1% 100 All ately Tuning 1
Vibration Detection L4 Immedi- ; "
Pn312 2 Level 0t0 5,000 | 1 min 50 Rotary ately Tuning 1
Pn316 2 | Maximum Motor Speed | 010 65,535 | 1 min™' | 10000 Rotary rgsﬁtgrrt Setup *1
Moment of Inertia Cal- Immedi- .
Pn324 2 culation Starting Level 0 to 20,000 1% 300 All ately Setup 1
Torque Reference Input 0.1V/ Immedi-
Pn400 2 Gai?] P 10to 100 | rated 30 Al iy Setup %]
torque Y
First Stage First Torque Immedi-
Pn401 2 | Reference Filter Time 0t0 65,535 |0.01 ms 100 All atel Tuning *1
Constant Y
- 0 Immedi- «
Pn402 2 | Forward Torque Limit 0 to 800 1% 800 Rotary ately Setup 1
. " Immedi- *
Pn403 2 | Reverse Torque Limit 0 to 800 1% 800 Rotary ately Setup 1
Forward External Torque Y Immedi- N
Pn404 2 Limit 0 to 800 1% 100 All ately Setup 1
Reverse External Torque ) Immedi- "
Pn405 2 Limit 0 to 800 1% 100 All ately Setup 1
) Immedi- ¥
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 All ately Setup 1
Speed Limit during L Immedi- M
Pn407 2 Torque Control 0to 10,000 | 1 min 10000 Rotary ately Setup 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Torque-Related Func- 0000h to
2 | tion Selections 1111h B 0000n Al B Setup B
. . When
Notch Filter Selection 1 ErelslEe Reference
UHEIIShS 0 Disable first stage notch filter. Immedi- .
1 Enable first stage notch filter. ately
. . When
Speed Limit Selection Enabled Reference
Use the smaller of the maximum motor speed and the
LEEIAE] 0 setting of Pn407 as the speed limit. After .
Pn408 ’ Use the smaller of the overspeed alarm detection restart
speed and the setting of Pn407 as the speed limit.
. . When
Notch Filter Selection 2 SrelsiEs Reference
m{224elg) 0 Disable second stage notch filter. Immedi- .
1 Enable second stage notch filter. ately
Friction Compensation Function Selection bIE Reference
Enabled
n24alele) 0 Disable friction compensation. Immedi- .
1 Enable friction compensation. ately
First Stage Notch Filter Immedi- . N
Pn409 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
First Stage Notch Filter Immedi- ) N
Pn40A 2 Q Value 50 to 1,000 0.01 70 All ately Tuning 1
First Stage Notch Filter Immedi- : "
Pn40B 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 1
Second Stage Notch Fil- Immedi- ) N
Pn40C 2 ter Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
Second Stage Notch Fil- Immedi- . N
Pn40D 2 ter Q Value 50 to 1,000 | 0.01 70 All ately Tuning 1
Second Stage Notch Fil- Immedi- ’ N
Pn40E 2 ter Depth 0to 1,000 | 0.001 0 All ately Tuning 1
Second Stage Second Immedi-
Pn40F 2 | Torque Reference Filter | 100 to 5,000 | 1 Hz 5000 All atel Tuning *1
Frequency Y
Second Stage Second Immedi-
Pn410 2 | Torque Reference Filter 50 to 100 0.01 50 All atel Tuning *1
Q Value y
First Stage Second Immedi-
Pn412 2 | Torque Reference Filter | 0to 65,535 |0.01 ms 100 All atel Tuning *1
Time Constant Y
T-REF Filter Time Con- Immedi- N
Pn415 2 stant 010 65,535 |0.01 ms 0 All ately Setup 1

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Torque-Related Func- 0000h to Immedi- N
2 | tion Selections 2 1111h - 0000h Al ately Setup !
Notch Filter Selection 3
n.O000OX 0 Disable third stage notch filter.
1 Enable third stage notch filter.
Notch Filter Selection 4
Pn416 n.O00OXO 0 Disable fourth stage notch filter.
1 Enable fourth stage notch filter.
Notch Filter Selection 5
n.OXOO 0 Disable fifth stage notch filter.
1 Enable fifth stage notch filter.
n.XOOO Reserved parameter (Do not change.)
Third Stage Notch Filter Immedi- ’ "
Pn417 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
Third Stage Notch Filter Immedi- . .
Pn418 2 Q Value 50 to 1,000 0.01 70 All ately Tuning 1
Third Stage Notch Filter Immedi- ) N
Pn419 2 Depth 0 to 1,000 0.001 0 All ately Tuning 1
Fourth Stage Notch Fil- Immedi- . B
Pn41A 2 ter Frequency 50 to 5,000 1 Hz 5000 All ately Tuning 1
Fourth Stage Notch Fil- Immedi- ! X
Pn41B 2 ter Q Value 50 to 1,000 0.01 70 All ately Tuning 1
Fourth Stage Notch Fil- Immedi- ) N
Pn41C 2 ter Depth 0to 1,000 | 0.001 0 All ately Tuning 1
Fifth Stage Notch Filter Immedi- : M
Pn41D 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
Fifth Stage Notch Filter Immedi- ’ "
Pn41E 2 Q Value 50 to 1,000 0.01 70 All ately Tuning 1
Fifth Stage Notch Filter Immedi- ’ M
Pn41F 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 1
Speed Ripple Compen- 0000h to _ _ N
2 | sation Selections 1111h 0000n Rotary Setup !
Speed Ripple Compensation Function Selection blliiet
P PP P Enabled
ralahs 0 Disable speed ripple compensation. Immedi-
1 Enable speed ripple compensation. ately
Speed Ripple Compensation Information Disagreement Warning Detec- When
tion Selection Enabled
Pn423 UEEISIS) 0 Detect A.942 alarms. After
1 Do not detect A.942 alarms. restart
Speed Ripple Compensation Enable Condition Selection SUlEm
Enabled
n.0XOO 0 Speed reference After
1 Motor speed restart
n.XOOO Reserved parameter (Do not change.)
Torque Limit at Main Cir- ) Immedi- M
Pn424 2 cuit Voltage Drop 0to 100 1% 50 All ately Setup 1
Release Time for Torque Immedi-
Pn425 2 | Limit at Main Circuit 0 to 1,000 1ms 100 All atel Setup *1
Voltage Drop Y

Continued on next page.
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Parameter | © Setting Setting | Default | Applicable When Classi- | Refer-
N Name ) ) .
No. n Range Unit Setting Motors Enabled | fication | ence
Torque Feedforward Immedi-
Pn426 2 | Average Movement 0to 5,100 | 0.1 ms 0 All tel Setup *1
Time ately
Speed Ripple Compen- - Immedi- ! N
Pn427 2 sation Enable Speed 0to 10,000 | 1 min 0 Rotary ately Tuning 1
Sweep Torque Refer- Immedi- ’ N
Pn456 2 ence Amplitude 110 800 1% 15 All ately Tuning 1
Notch Filter Adjustment 0000h to Immedi- ; "
2 | selections 1 0101h - 0101h Al ately Tuning !
Notch Filter Adjustment Selection 1
Do not adjust the first stage notch filter automatically during execution of auto-
n.O00x 0 tuning without a host reference, autotuning with a host reference, and custom
: tuning.
1 Adjust the first stage notch filter automatically during execution of autotuning
without a host reference, autotuning with a host reference, and custom tuning.
Pn460 n.O00OXO Reserved parameter (Do not change.)
Notch Filter Adjustment Selection 2
Do not adjust the second stage notch filter automatically during execution of
0 autotuning without a host reference, autotuning with a host reference, and
n.OXOO custom tuning.
Adjust the second stage notch filter automatically during execution of autotun-
1 ing without a host reference, autotuning with a host reference, and custom
tuning.
n.XO0OOo Reserved parameter (Do not change.)
Gravity Compensation- 0000h to _ After N
2 | Related Selections 0001h 0000h Al restart | S€tUP !
n.O00O0OX Gravity Compensation Selection
0 Disable gravity compensation.
PNn475 1 Enable gravity compensation.
n.O00OXO | Reserved parameter (Do not change.)
n.OXO0O | Reserved parameter (Do not change.)
n.XOoo | Reserved parameter (Do not change.)
Gravity Compensation -1,000 to Immedi- ) .
Pn476 2 Torque 1,000 0.1% 0 All ately Tuning 1
Pn501 2 | Zero Clamping Level | 010 10,000 | 1 min"' | 10 Rotary 'ngf“ Setup | *I
Pn502 2 | Rotation Detection Level | 110 10,000 | 1 min' | 20 Rotary 'maTe‘?Si‘ Setup | *1
Speed Coincidence Immedi-
Pn503 2 | Detection Signal Output 0to 100 1 min™" 10 Rotary atel Setup *1
Width Y
Brake Reference-Servo Immedi- M
Pn506 2 OFF Delay Time 0to 50 10 ms 0 All ately Setup 1
Brake Reference Out- 4 Immedi- N
Pn507 2 put Speed Level 0to 10,000 | 1 min 100 Rotary ately Setup 1
Servo OFF-Brake Com- Immedi- N
Pn508 2 mand Waiting Time 10 to 100 10 ms 50 All ately Setup 1
Momentary Power Inter- Immedi- "
Pn509 2 ruption Hold Time 20t0 50,000 | 1 ms 20 All ately Setup 1

Continued on next page.
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Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
5 I1nput Signal Selections Ogggghto _ 2100h Al régngrrt Setup _
Input Signal Allocation Mode Reference
0 Use the sequence input signal terminals with the default alloca-
n.O0O0X tions.
1 Change the sequence input signal allocations. o
2 Reserved setting (Do not use.)
/S-ON (Servo ON) Signal Allocation Reference
0 Active when CN1-40 input signal is ON (closed).
1 Active when CN1-41 input signal is ON (closed).
2 Active when CN1-42 input signal is ON (closed).
3 Active when CN1-43 input signal is ON (closed).
4 Active when CN1-44 input signal is ON (closed).
5 Active when CN1-45 input signal is ON (closed).
6 Active when CN1-46 input signal is ON (closed).
n.O00OX0O 7 The signal is always active. .
8 The signal is always inactive.
9 Active when CN1-40 input signal is OFF (open).
A Active when CN1-41 input signal is OFF (open).
B Active when CN1-42 input signal is OFF (open).
C Active when CN1-43 input signal is OFF (open).
D Active when CN1-44 input signal is OFF (open).
Pn50A E Active when CN1-45 input signal is OFF (open).
F Active when CN1-46 input signal is OFF (open).
/P-CON (Proportional Control) Signal Allocation Reference
n.OXOO The allocations are the same as the /S-ON (Servo ON) signal allo- .
OtoF cations. '
P-OT (Forward Drive Prohibit) Signal Allocation Reference
0 Enable forward drive when CN1-40 input signal is ON (closed).
1 Enable forward drive when CN1-41 input signal is ON (closed).
2 Enable forward drive when CN1-42 input signal is ON (closed).
3 Enable forward drive when CN1-43 input signal is ON (closed).
4 Enable forward drive when CN1-44 input signal is ON (closed).
5 Enable forward drive when CN1-45 input signal is ON (closed).
6 Enable forward drive when CN1-46 input signal is ON (closed).
n.XOOO 7 Set the signal to always prohibit forward drive. ‘o
8 Set the signal to always enable forward drive.
9 Enable forward drive when CN1-40 input signal is OFF (open).
A Enable forward drive when CN1-41 input signal is OFF (open).
B Enable forward drive when CN1-42 input signal is OFF (open).
C Enable forward drive when CN1-43 input signal is OFF (open).
D Enable forward drive when CN1-44 input signal is OFF (open).
E Enable forward drive when CN1-45 input signal is OFF (open).
F Enable forward drive when CN1-46 input signal is OFF (open).

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Input Signal Selections 0000h to _ After _
2 19 FFFFh 6543h Al restart | S€uP
N-OT (Reverse Drive Prohibit) Signal Allocation Reference
0 Enable reverse drive when CN1-40 input signal is ON (closed).
1 Enable reverse drive when CN1-41 input signal is ON (closed).
2 Enable reverse drive when CN1-42 input signal is ON (closed).
3 Enable reverse drive when CN1-43 input signal is ON (closed).
4 Enable reverse drive when CN1-44 input signal is ON (closed).
5 Enable reverse drive when CN1-45 input signal is ON (closed).
6 Enable reverse drive when CN1-46 input signal is ON (closed).
n.O0O0OX 7 Set the signal to always prohibit reverse drive. ‘o
8 Set the signal to always enable reverse drive.
9 Enable reverse drive when CN1-40 input signal is OFF (open).
A Enable reverse drive when CN1-41 input signal is OFF (open).
B Enable reverse drive when CN1-42 input signal is OFF (open).
C Enable reverse drive when CN1-43 input signal is OFF (open).
D Enable reverse drive when CN1-44 input signal is OFF (open).
E Enable reverse drive when CN1-45 input signal is OFF (open).
F Enable reverse drive when CN1-46 input signal is OFF (open).
/ALM-RST (Alarm Reset) Signal Allocation Reference
0 Active on signal edge when CN1-40 input signal changes from
OFF (open) to ON (closed).
1 Active on signal edge when CN1-41 input signal changes from
OFF (open) to ON (closed).
5 Active on signal edge when CN1-42 input signal changes from
. OFF (open) to ON (closed).
n 3 Active on signal edge when CN1-43 input signal changes from
OFF (open) to ON (closed).
4 Active on signal edge when CN1-44 input signal changes from
OFF (open) to ON (closed).
5 Active on signal edge when CN1-45 input signal changes from
OFF (open) to ON (closed).
6 Active on signal edge when CN1-46 input signal changes from
OFF (open) to ON (closed).
n.O00OXO 7 Reserved setting (Do not use.) .
8 The signal is always inactive.
9 Active on signal edge when CN1-40 input signal changes from ON
(closed) to OFF (open).
A Active on signal edge when CN1-41 input signal changes from ON
(closed) to OFF (open).
B Active on signal edge when CN1-42 input signal changes from ON
(closed) to OFF (open).
c Active on signal edge when CN1-43 input signal changes from ON
(closed) to OFF (open).
D Active on signal edge when CN1-44 input signal changes from ON
(closed) to OFF (open).
E Active on signal edge when CN1-45 input signal changes from ON
(closed) to OFF (open).
F Active on signal edge when CN1-46 input signal changes from ON
(closed) to OFF (open).
] /P-CL (Forward External Torque Limit Input) Signal Allocation Reference
n.
OtoF | The allocations are the same as the /S-ON (Servo ON) signal allocations. *1
xOoo /N-CL (Reverse External Torque Limit Input) Signal Allocation Reference
n.
OtoF | The allocations are the same as the /S-ON (Servo ON) signal allocations. *1

Continued on next page.
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Parameter
No.

Name

Default
Setting

Setting
Range

Setting

Unit Motors

Applicable

When
Enabled

Refer-
ence

Classi-
fication

Pn50C

N | Size

Input Signal Selections
3

0000h to

FFFFh - 8888h

All

After
restart

Setup -

n.O000OX

/SPD-D (Motor Direction) Signal Allocation

Reference

0

Active when CN1-40 input signal is ON (closed).

Active when CN1-41 input signal is ON (closed).

Active when CN1-42 input signal is ON (closed).

Active when CN1-44 input signal is ON (closed).

Active when CN1-45 input signal is ON (closed).

( )
( )
( )
Active when CN1-43 input signal is ON (closed).
( )
( )
( )

Active when CN1-46 input signal is ON (closed).

The signal is always active.

*1

The signal is always inactive.

Active when CN1-40 input signal is OFF (open

Active when CN1-41 input signal is OFF (open

Active when CN1-42 input signal is OFF (open

Active when CN1-44 input signal is OFF (open

Active when CN1-45 input signal is OFF (open

TMOIO|W|>|o|lo|Njo|oa|lh|w|Nd|—=

(open).
(open).
(open).
Active when CN1-43 input signal is OFF (open).
( )-
( )
( )

Active when CN1-46 input signal is OFF (open

n.O00OXO

/SPD-A (Internal Set Speed Selection Input) Signal Allocation

Reference

OtoF

The allocations are the same as the /SPD-D (Motor Direction) sig-

nal allocations.

*1

n.OXOO

/SPD-B (Internal Set Speed Selection Input) Signal Allocation

Reference

OtoF

The allocations are the same as the /SPD-D (Motor Direction) sig-

nal allocations.

*1

n.XOOoO

/C-SEL (

Control Selection Input) Signal Allocation

Reference

OtoF

The allocations are the same as the /SPD-D (Motor Direction) sig- "

nal allocations.

Continued on next page.
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Parameter
No.

Name

Default
Setting

When
Enabled

Setting Setting
Range Unit

Applicable
Motors

Refer-
ence

Classi-
fication

Pn50D

N | Size

Input Signal Selections
4

After
restart

0000h to

FFFFh - 8888h -

Setup -

n.O000OX

/ZCLAMP (Zero Clamping Input) Signal Allocation

Applicable
Motors

Reference

o

Active when CN1-40 input signal is ON (closed).

Active when CN1-41 input signal is ON (closed).

Active when CN1-42 input signal is ON (closed).

Active when CN1-44 input signal is ON (closed).

Active when CN1-45 input signal is ON (closed).

( )
( )
( )
Active when CN1-43 input signal is ON (closed).
( )
( )
( )

Active when CN1-46 input signal is ON (closed).

The signal is always active. Al

The signal is always inactive.

Active when CN1-40 input signal is OFF (open

Active when CN1-41 input signal is OFF (open

Active when CN1-42 input signal is OFF (open

Active when CN1-44 input signal is OFF (open

Active when CN1-45 input signal is OFF (open

MM O|O|@|>|lo|lo|N|lo|a|s|lw[N|=

( ).
( ).
(open).
Active when CN1-43 input signal is OFF (open).
(open).
(open).
(open).

Active when CN1-46 input signal is OFF (open

*1

n.O00OXO

/INHIBIT

(Reference Pulse Inhibit Input) Signal Allocation

Applicable
Motors

Reference

OtoF

The allocations are the same as the /ZCLAMP Al
(Zero Clamping Input) signal allocations.

*1

n.OXOO

/G-SEL (Gain Selection Input) Signal Allocation

Applicable
Motors

Reference

OtoF

The allocations are the same as the /ZCLAMP Al
(Zero Clamping Input) signal allocations.

*1

n.XOOoO

’Reserved parameter (Do not change.)

Pn50E

5 Output Signal Selec-

tions 1

After
restart

0000h to

6666h - 3211h All

Setup -

n.O000OX

/COIN (Positioning Completion Output) Signal Allocation

Reference

Disabled (the above signal output is not used).

Output the signal from the CN1-25 or CN1-26 output terminal.

Output the signal from the CN1-27 or CN1-28 output terminal.

Output the signal from the CN1-29 or CN1-30 output terminal.

*1

Output the signal from the CN1-37 output terminal.

Output the signal from the CN1-38 output terminal.

oDl lO|IN| 2O

Output the signal from the CN1-39 output terminal.

n.O00OXO

/V-CMP (Speed Coincidence Detection Output) Signal Allocation

Reference

Oto6

The allocations are the same as the /COIN (Positioning Comple-
tion) signal allocations.

*1

n.OXOO

/TGON (Rotation Detection Output) Signal Allocation

Reference

Oto6

The allocations are the same as the /COIN (Positioning Comple-
tion) signal allocations.

*1

n.XOoo

/S-RDY (Servo Ready) Signal Allocation

Reference

Oto6

The allocations are the same as the /COIN (Positioning Comple-
tion) signal allocations.

*1

Continued on next page.
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Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
o |upgsorsons | oggo | - Jooon | m | M [owe | -
/CLT (Torque Limit Detection Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
1 Output the signal from the CN1-25 or CN1-26 output terminal.
- e 2 Output the signal from the CN1-27 or CN1-28 output terminal.
3 Output the signal from the CN1-29 or CN1-30 output terminal. *1
4 Output the signal from the CN1-37 output terminal.
5 Output the signal from the CN1-38 output terminal.
6 Output the signal from the CN1-39 output terminal.
Pn50F
/VLT (Speed Limit Detection) Signal Allocation Reference
n.00OXO 0106 | The allocations are the same as the /CLT (Torque Limit Detection .
Output) signal allocations.
/BK (Brake Output) Signal Allocation Reference
n.OXO0O The allocations are the same as the /CLT (Torque Limit Detection .
Oto6 Output) signal allocations. !
/WARN (Warning Output) Signal Allocation Reference
n.XOoo 0to @ | The allocations are the same as the /CLT (Torque Limit Detection ‘o
Output) signal allocations.
5 Sgggg Signal Selec- Ogggggo _ 0000h Al r@;ﬁﬁ Setup ~
/NEAR (Near Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
1 Output the signal from the CN1-25 or CN1-26 output terminal.
N EOEX 2 Output the signal from the CN1-27 or CN1-28 output terminal.
3 Output the signal from the CN1-29 or CN1-30 output terminal. *1
4 Output the signal from the CN1-37 output terminal.
Pn510 5 Output the signal from the CN1-38 output terminal.
6 Output the signal from the CN1-39 output terminal.
n.O00OXO |Reserved parameter (Do not change.)
/Aﬁgggﬁo(r:{eference Pulse Input Multiplication Switching Output) Signal EelisEnes
n.OXOoO : :
0to 6 The allocations are the same as the /NEAR (Near) signal alloca- %
tions.
n.XO0OoOo Reserved parameter (Do not change.)

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Output Signal Inverse 0000h to After N
2 Settings 1111h B 0000h Al restart Setup !
Output Signal Inversion for CN1-25 and CN1-26 Terminals
n.O0O0OX 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inversion for CN1-27 and CN1-28 Terminals
n.O00OXO 0 The signal is not inverted.
Pn512 1 The signal is inverted.
Output Signal Inversion for CN1-29 and CN1-30 Terminals
n.OXOO 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inversion for CN1-37 Terminal
n.XOOO 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inverse 0000h to _ After N
2 Settings 2 0011h 0000h Al restart Setup !
Output Signal Inversion for CN1-38 Terminal
n.O0O00OX 0 The signal is not inverted.
1 The signal is inverted.
Pn513 Output Signal Inversion for CN1-39 Terminal
n.O00OXO 0 The signal is not inverted.
1 The signal is inverted.
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Output Signal Selec- 0000h to After
2 | tions 4 0666h - | 0000h Al restart | SelUP | -
n.O00O0OX |Reserved parameter (Do not change.)
n.O00OXO | Reserved parameter (Do not change.)
/PM (Preventative Maintenance Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
Pn514 1 Output the signal from the CN1-25 or CN1-26 output terminal.
. OXOO 2 Output the signal from the CN1-27 or CN1-28 output terminal.
’ 3 Output the signal from the CN1-29 or CN1-30 output terminal. *1
4 Output the signal from the CN1-37 output terminal.
5 Output the signal from the CN1-38 output terminal.
6 Output the signal from the CN1-39 output terminal.
n.XOOO Reserved parameter (Do not change.)

8-26
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Parameter
No.

Name

Setting
Range

Setting
Unit

Default
Setting

Applicable
Motors

When
Enabled

Classi-
fication

Refer-
ence

Pn515

N | Size

Input Signal Selections
6

0000h to
FFFFh

8888h

All

After
restart

Setup

n.O00O0OX

SEN (Absolute Data Request Input) Signal Allocation

Reference

0

Active when CN1-40 input signal is ON (closed).

Active when CN1-41 input signal is ON (closed).

Active when CN1-42 input signal is ON (closed).

Active when CN1-44 input signal is ON (closed).

Active when CN1-45 input signal is ON (closed).

)

( )

( )

Active when CN1-43 input signal is ON (closed).
( )

( )

( )

Active when CN1-46 input signal is ON (closed).

The signal is always active.

*1

Enable when 5 V is input to CN1-4.

Active when CN1-40 input signal is OFF (open

Active when CN1-41 input signal is OFF (open

Active when CN1-42 input signal is OFF (open

Active when CN1-44 input signal is OFF (open

Active when CN1-45 input signal is OFF (open

MM OO|W|>|o|o|N|o|o|n~|lw|Nd|—

(open).
(open).
(open).
Active when CN1-43 input signal is OFF (open).
(open).
(open).
(open).

Active when CN1-46 input signal is OFF (open

n.O0OXO

/PSEL
cation

(

Reference Pulse Input Multiplication Switching Input) Signal Allo-

Reference

0

Active when CN1-40 input signal is ON (closed).

Active when CN1-41 input signal is ON (closed).

Active when CN1-42 input signal is ON (closed).

Active when CN1-44 input signal is ON (closed).

Active when CN1-45 input signal is ON (closed).

( )
( )
( )
Active when CN1-43 input signal is ON (closed).
( )
( )
( )

Active when CN1-46 input signal is ON (closed).

The signal is always enabled.

*1

The signal is always inactive.

Active when CN1-40 input signal is OFF (open

Active when CN1-41 input signal is OFF (open

Active when CN1-42 input signal is OFF (open

Active when CN1-44 input signal is OFF (open

Active when CN1-45 input signal is OFF (open

MMOO|W|>|o|o|N|o|o|~|lw|Nd|—

(open).
(open).
(open).
Active when CN1-43 input signal is OFF (open).
(open).
(open).
(open).

Active when CN1-46 input signal is OFF (open

n.OXOO

’Reserved parameter (Do not change.)

n.XOoOo

’Reserved parameter (Do not change.)

Continued on next page.
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Parameter
No.

Name

Setting
Range

Setting
Unit

Default
Setting

Applicable
Motors

When
Enabled

Classi-
fication

Refer-
ence

Pn516

N | Size

Input Signal Selections
7

0000h to
FFFFh

8888h

All

After
restart

Setup

FSTP (Forced Stop Input) Signal Allocation

Reference

Enable drive when CN1-40 input signal is ON (closed).

Enable drive when CN1-41 input signal is ON (closed).

Enable drive when CN1-43 input signal is ON (closed).

Enable drive when CN1-44 input signal is ON (closed).

(

(
Enable drive when CN1-42 input signal is ON (closed

(

(

(

Enable drive when CN1-45 input signal is ON (closed).

)
)
).
)
)
)

Enable drive when CN1-46 input signal is ON (closed).

n.O00O0OX

~N OO~ OIN|=|O

Set the signal to always prohibit drive (always force the motor to

stop).

Set the signal to always enable drive (always disable forcing the

motor to stop).

Enable drive when CN1-40 input signal is OFF (open).

Enable drive when CN1-41 input signal is OFF (open).

Enable drive when CN1-42 input signal is OFF (open).

Enable drive when CN1-44 input signal is OFF (open).

Enable drive when CN1-45 input signal is OFF (open).

Mmoo |W|>»| ©o| ©

(open)
(open)
(open)
Enable drive when CN1-43 input signal is OFF (open).
(open)
(open)
(open)

Enable drive when CN1-46 input signal is OFF (open).

*1

n.O00OXO

‘ Reserved parameter (Do not change.)

n.OXOO

‘ Reserved parameter (Do not change.)

n.XOoo

‘ Reserved parameter (Do not change.)

Pn517

> Output Signal Selec-

tions 5

0000h to

0666h - 0654h

All

After
restart

Setup

*1

ALO1 (Alarm Code Output) Signal Allocation

0

Disabled (the above signal output is not used).

Output the signal from the CN1-25 or CN1-26 output

terminal.

n.O00O0OX

Output the signal from the CN1-27 or CN1-28 output

terminal.

Output the signal from the CN1-29 or CN1-30 output

terminal.

Output the signal from the CN1-37 output terminal.

Output the signal from the CN1-38 output terminal.

DOl |IN| =

Output the signal from the CN1-39 output terminal.

ALO2 (Al

arm Code Output) Signal Allocation

n.O00OXO

Oto6

tions.

The allocations are the same as the ALO1 (Alarm Code Output) signal alloca-

ALO3 (Al

arm Code Output) Signal Allocation

n.OXOO

Oto6

tions.

The allocations are the same as the ALO1 (Alarm Code Output) signal alloca-

n.XOOoO

|Reserved parameter (Do not change.)

Pn518"

Parameters

Safety Module-Related

All

Continued on next page.



8.2 SERVOPACK with Analog Voltage/Pulse Train References

8.2.1 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Output Signal Selec- 0000h to _ After page
2 | tions 8 0006h 0000h Al restart | SCUP | 250
/FLCA (Semi-closed/Fully-closed Loop Control Status Output) Signal Allocation
0 Disabled (the above signal output is not used.)
1 Output the signal from the CN1-25 or CN1-26 output terminal.
e 2 Output the signal from the CN1-27 or CN1-28 output terminal.
n.
3 Output the signal from the CN1-29 or CN1-30 output terminal.
Pn51A 4 Output the signal from the CN1-37 output terminal.
5 Output the signal from the CN1-38 output terminal.
6 Output the signal from the CN1-39 output terminal.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Motor-Load Position 1 refer- .
Pn51B 4 | Deviation Overflow y 0730;51 go4 | ence 1000 Rotary ImaTeeld'_ Setup *1
Detection Level D unit Y
Position Deviation Over- Immedi- "
Pn51E 2 flow Warning Level 10 to 100 1% 100 All ately Setup 1
PNn520 4 | Position Deviation Over- 1to 1err?<];eer_ 5042880 Al Immedi- | g4, -
flow Alarm Level 1,073,741,823 unit ately P
Fion: 1 refer- .
Positioning Completed Oto Immedi- .
Pn522 4 | Width 1,073,741,804 | ©NCE 7 Al ately | Setup !
1 refer- :
; ; 1to 107374 Immedi- M
Pn524 4 | Near Signal Width 1,073.741,824 eunncite 1824 All ately Setup 1
Position Deviation Over- 1to 1 refer- Immedi-
Pn526 4 | flow Alarm Level at 1073741 803 | €nce 5242880 All atel Setup *1
Servo ON ST unit Y
Position Deviation Over- Immedi-
Pn528 2 | flow Warning Level at 10 to 100 1% 100 All atel Setup *1
Servo ON y
Speed Limit Level at .4 Immedi- M
Pn529 2 Servo ON 0to 10,000 | 1 min 10000 Rotary ately Setup 1
Pn52A o | Multiplier per Fully- 0to 100 1% 20 Rotar Immedi- | 1nin *
closed Rotation ° Y ately 9
. o Immedi- *
Pn52B 2 | Overload Warning Level 1to 100 1% 20 All ately Setup 1
Base Current Derating After
Pn52C 2 | at Motor Overload 10 to 100 1% 100 All restart Setup *1
Detection
Monitor Display at 0000h to _ Immedi- M
Pn52F 2 Startup OFFFh OFFFh All ately Setup 1

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Program Jogging- 0000h to _ Immedi- N
2 Related Selections 0005h 0000h Al ately Setup !
Program Jogging Operation Pattern
0 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
1 (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
5 movements in Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
R (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
3 movements in Pn536
Pn530 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531 — Waiting time
4 in Pn535 — Reverse by travel distance in Pn531) x Number of movements in
Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531 — Waiting time
5 in Pn535 — Forward by travel distance in Pn531) x Number of movements in
Pn536
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
; 1 refer- ;
Program Jogging Travel 1to Immedi- N
Pn531 4 | Distance 1,078,741,804 | ©NCE | 32768 Al ately | Setup !
Rotary:
Pn533 2 | Program Jogging Move- | 4 45 10 0o 1Dﬁp;gt1 500 Rotar Immedi- | gy, s
ment Speed ’ Drive: Y ately P
0.1 min”’
Program Jogging Accel- Immedi-
Pn534 2 | eration/Deceleration 2 to 10,000 1ms 100 All Setup *1
Ti ately
ime
Program Jogging Wait- Immedi- .
Pn535 2 ing Time 0to 10,000 | 1ms 100 All ately Setup 1
Program Jogging Num- ; Immedi- N
Pn536 2 ber of Movements 0 to 1,000 1 time 1 All ately Setup 1
Analog Monitor 1 Offset | -10,000 to Immedi- "
Pn550 2 Voltage 10,000 01V 0 All ately Setup 1
Analog Monitor 2 Offset | -10,000 to Immedi- N
Pn551 2 Voltage 10,000 0.1V 0 All ately Setup 1
Analog Monitor 1 Mag- -10,000 to Immedi- N
Pn552 2 nification 10,000 x 0.01 100 All ately Setup 1
Analog Monitor 2 Mag- -10,000 to Immedi- «
Pn553 2 hification 10,000 % 0.01 100 All ately Setup 1
Power Consumption ’ Immedi-
Pn55A 2 Monitor Unit Time 110 1,440 1 min 1 All ately Setup -
Residual Vibration Immedi- "
Pn560 2 Detection Width 1 to 3,000 0.1% 400 All ately Setup 1
Overshoot Detection Immedi- "
Pn561 2 Cevel 0to 100 1% 100 All ately Setup 1

Continued on next page.
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Continued from previous page.

Parameter
No.

Name

Setting
Range

Setting
Unit

Default
Setting

Applicable
Motors

When
Enabled

Classi-
fication

Refer-
ence

N | Size

Input Signal Selections
9

0000h to
OO0FFh

0088h

All

After
restart

Setup

page
4-20

/FLC (Semi-closed/Fully-closed Loop Control Selection Input) Signal Allocation
Fully-closed loop control when CN1-40 input signal is ON (closed).
Fully-closed loop control when CN1-41 input signal is ON (closed).
Fully-closed loop control when CN1-42 input signal is ON (closed).
Fully-closed loop control when CN1-43 input signal is ON (closed).
(
(

Fully-closed loop control when CN1-44 input signal is ON (closed).
Fully-closed loop control when CN1-45 input signal is ON (closed).
Fully-closed loop control when CN1-46 input signal is ON (closed).

The signal is always active. (Always fixed to fully-closed loop control.)

The signal is always inactive. (Always fixed to semi-closed loop control.)

n.O00O0OX

Fully-closed loop control when CN1-40 input signal is OFF (open).
Fully-closed loop control when CN1-41 input signal is OFF (open).
Fully-closed loop control when CN1-42 input signal is OFF (open).
Fully-closed loop control when CN1-43 input signal is OFF (open).
Fully-closed loop control when CN1-44 input signal is OFF (open).

(open)

(open)

Fully-closed loop control when CN1-45 input signal is OFF (open).
Fully-closed loop control when CN1-46 input signal is OFF (open).

MMOO|W|>|Oo|o|N|lola|lhlw|d|=|O

Pn58A /SFECLR (Motor-Load Position Deviation Clear Input) Signal Allocation
0 Clear deviation when CN1-40 input signal is ON (closed).

Clear deviation when CN1-41 input signal is ON (closed).

Clear deviation when CN1-42 input signal is ON (closed).

( )
( )
Clear deviation when CN1-43 input signal is ON (closed).
( )
( )
)

Clear deviation when CN1-44 input signal is ON (closed).
Clear deviation when CN1-45 input signal is ON (closed).
Clear deviation when CN1-46 input signal is ON (closed).

n.O00OXO The signal is always active. (Deviation is always cleared.)

The signal is always inactive. (Deviation is always not cleared.)
Clear deviation when CN1-40 input signal is OFF (open).
Clear deviation when CN1-41 input signal is OFF (open).
Clear deviation when CN1-42 input signal is OFF (open).

( )
( )
Clear deviation when CN1-43 input signal is OFF (open).
Clear deviation when CN1-44 input signal is OFF (open).
(open)
(open)

Clear deviation when CN1-45 input signal is OFF (open).
Clear deviation when CN1-46 input signal is OFF (open).

MMOOW| > O|o|N|o/o|Mlw|N|—=

n.OXOO | Reserved parameter (Do not change.)

n.XOOO | Reserved parameter (Do not change.)

Pn600

Regenerative Resistor
Capacity™

Depends on
model. "

10w

All

Immedi-
ately

Setup

*1

Pn601

Dynamic Brake Resis-
tor Allowable Energy
Consumption

0 to 65,535

10J

All

After
restart

Setup

*6

Pn603

Regenerative Resis-
tance

0 to 65,535

10 mQ

All

Immedi-
ately

Setup

*1

Pn604

Dynamic Brake Resis-
tance

0 to 65,535

10 mQ

All

After
restart

Setup

*6

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Overheat Protection 0000h to After "
2 | Selections 0003h B 0000h Al restart Setup !
Overheat Protection Selection
0 Disable overheat protection.
1 Reserved setting (Do not use.)
e T 5 Monitor a negative voltage input from a sensor attached to the machine and
Pn61A use overheat protection.
3 Monitor a positive voltage input from a sensor attached to the machine and
use overheat protection.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
clB 2 | Overheat Alarm Level 0t0500 | 0.01V | 250 Al 'maTeely“ Setup | ™1
IS 2 | Overheat Warning Level | 0 to 100 1% 100 Al 'mart”e‘?yi' Setup | *1
Pn61D Overheat Alarm Filter Immedi- "
o 2 Time 0 to 65,535 1s 0 All ately Setup 1
Pn621 to _ | Safety Module-Related _ _ _ Al _ _ _
Pn628"3 Parameters

*1. Refer to the following manual for details.
[T] =-7-Series £-7S SERVOPACK with Analog Voltage/Pulse Train References Product Manual
(Manual No.: SIEP S800001 26)
*2. Set a percentage of the motor rated torque.
*3. These parameters are for SERVOPACKSs with a Safety Module. Refer to the following manual for details.
[T =-V-Series/z-V-Series for Large-Capacity Models/Z-7-Series User’s Manual Safety Module
(Manual No.: SIEP C720829 06)
*4. Normally set this parameter to 0. If you use an External Regenerative Resistor, set the capacity (W) of the Exter-
nal Regenerative Resistor.
*5. The upper limit is the maximum output capacity (W) of the SERVOPACK.
*6. These parameters are for SERVOPACKs with the dynamic brake option. Refer to the following manual for details.
(71 =-7-Series AC Servo Drive X-7S/2-7W SERVOPACK with Dynamic Brake Hardware Option Specifications
Product Manual (Manual No.: SIEP S800001 73)

*7. Enabled only when Pn61A is set to n.00O0O2 or n.OOO3.
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8.3.1 List of Servo Parameters

SERVOPACK with MECHATROLINK-IIl Communications References

8.3.1

List of Servo Parameters

The following table lists the parameters.

Note: Do not change the following parameters from their default settings.
» Reserved parameters
» Parameters not given in this manual
» Parameters that are not valid for the Servomotor that you are using, as given in the parameter table

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Basic Function Selec- 0000h to After
2 | tions 0 10B1h - 0000n Al restart Setup -
Rotation Direction Selection Reference
n.O000OX 0 Use CCW as the forward direction. "
1 Use CW as the forward direction. (Reverse Rotation Mode)
n.O00OXO | Reserved parameter (Do not change.)
Pn000
n.OXOO | Reserved parameter (Do not change.)
Rotary/Linear Servomotor Startup Selection When Encoder Is Not Con- FEEETE
nected
When an encoder is not connected, start as SERVOPACK for
D 0 Rotary Servomotor. .
1 When an encoder is not connected, start as SERVOPACK for Lin-
ear Servomotor.
Application Function 0000h to _ After _
2 Selections 1 1142h 0000n Al restart Setup
Motor Stopping Method for Servo OFF and Group 1 Alarms Reference
0 Stop the motor by applying the dynamic brake.
n.O00OX ] Stop the motor by the applying dynamic brake and then release "
the dynamic brake.
2 Coast the motor to a stop without the dynamic brake.
Overtravel Stopping Method Reference
0 Apply the dynamic brake or coast the motor to a stop.
1 Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then servo-lock the motor.
n.Ooxo 5 Decelerate the motor to a stop using the torque set in Pn406 as
Pn001 the maximum torque and then let the motor coast. *1
3 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then servo-lock the motor.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
Main Circuit Power Supply AC/DC Input Selection Reference
0 Input AC power as the main circuit power supply using the L1, L2,
and L3 terminals (do not use shared converter).
n.OXOO .
Input DC power as the main circuit power supply using the B1/@® !
1 and @ 2 terminals or the B1 and © 2 terminals (use an external
converter or the shared converter).
n.XOO0O Reserved parameter (Do not change.)

Continued on next page.
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8.3 SERVOPACK with MECHATROLINK-III Communications References

8.3.1 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ _ After _
2 Selections 2 4213h 0111h restart Setup
MECHATROLINK Command Position and Speed Control Applicable
Option Motors AT
0 Reserved setting (Do not use.)
ook 1 Use TLIM as the torque limit. Al “
2 Reserved setting (Do not use.)
3 Reserved setting (Do not use.)
. Applicable
Torque Control Option Ve Reference
n.O00OXO 0 Reserved setting (Do not use.)
] Use the speed limit for torque control (VLIM) as the Al 2
speed limit.
Applicable
Pn002 Encoder Usage Motors Reference
0 L}se the encoder according to encoder specifica-
n.OXOO tions. All
1 Use the encoder as an incremental encoder. *1
Use the encoder as a single-turn absolute
2 encoder. Rotary
Applicable
External Encoder Usage Motors Reference
0 Do not use an external encoder.
1 The external encoder moves in the forward direc-
n.Xooo tion for CCW motor rotation.
2 Reserved setting (Do not use.) Rotary *1
3 The external encoder moves in the reverse direc-
tion for CCW motor rotation.
4 Reserved setting (Do not use.)

Continued on next page.
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8.3.1 List of Servo Parameters

Continued from previous page.

Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
o |spmrfersen | gt | - Joom | w0 | g Joewe | -
Analog Monitor 1 Signal Selection

00 Motor speed (1 V/1,000 min™")
01 Speed reference (1 /1,000 min™)
02 Torque reference (1 V/100% rated torque)
03 Position deviation (0.05 V/reference unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/encoder pulse unit)
05 Position reference speed (1 V/1,000 min™")
06 Reserved setting (Do not use.)
o7 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-

n.O0OXX pleted: 0 V)

Pn006 -
09 Speed feedforward (1 /1,000 min™")
0A Torque feedforward (1 V/100% rated torque)
0B Active gain (1st gain: 1V, 2nd gain: 2 V)
0C Completion of position reference distribution (completed: 5 V, not com-
pleted: 0 V)
oD External encoder speed (1 V/1,000 min": value at the motor shaft)
OE Reserved setting (Do not use.)
OF Reserved setting (Do not use.)
10 Main circuit DC voltage
11 to 5F | Reserved settings (Do not use.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)

Continued on next page.
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8.3.1 List of Servo Parameters

Continued from previous page.

Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
o |gpmfoeen | e | - Jooon | w0 | g foewn | -
Analog Monitor 2 Signal Selection
00 Motor speed (1 V/1,000 min™")
01 Speed reference (1 /1,000 min™)
02 Torque reference (1 V/100% rated torque)
03 Position deviation (0.05 V/reference unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/encoder pulse unit)
05 Position reference speed (1 /1,000 min™")
06 Reserved setting (Do not use.)
o7 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-
n.O0OXX pleted: 0 V)
Pn007 .
09 Speed feedforward (1 /1,000 min")
0A Torque feedforward (1 V/100% rated torque)
0B Active gain (1st gain: 1V, 2nd gain: 2 V)
0C Completion of position reference distribution (completed: 5 V, not com-
pleted: 0 V)
oD External encoder speed (1 V/1,000 min': value at the motor shaft)
OE Reserved setting (Do not use.)
OF Reserved setting (Do not use.)
10 Main circuit DC voltage
11 to 5F | Reserved settings (Do not use.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
o | ensen | oeghe | - [woon | oy [ S [oewe ] -
Low Battery Voltage Alarm/Warning Selection Reference
n.O000OX 0 Output alarm (A.830) for low battery voltage. "
1 Output warning (A.930) for low battery voltage.
Function Selection for Undervoltage Reference
0 Do not detect undervoltage.
Pn008 n.00OXO 1 Detect undervoltage warning and limit torque at host controller. -
5 Detect undervoltage warning and limit torque with Pn424 and
Pn425 (i.e., only in SERVOPACK).
Warning Detection Selection Reference
n.OXoo 0 Detect warnings. “
1 Do not detect warnings except for A.971.

n.XOOO Reserved parameter (Do not change.)

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ After : _
2 Selections 9 0121h 0010n Al restart Tuning
n.O000OX Reserved parameter (Do not change.)
Current Control Mode Selection Reference
0 Use current control mode 1.
« SERVOPACK Models SGD7S-R70A, -R90A, -1R6A, -2R8A, -
n.00OXO 1 3R8A, -5R5A, and -7R6A: Use current control mode 1. “
Pn009 » SERVOPACK Models SGD7S-120A, -180A, -200A, -330A, -
470A, -550A, -590A, and -780A: Use current control mode 2.
2 Use current control mode 2.
Speed Detection Method Selection Reference
n.OXOoO 0 Use speed detection 1. .
1 Use speed detection 2.
n.XOOooO Reserved parameter (Do not change.)
Application Function 0000h to _ After _
2 Selections A 1044h 0001h Al restart Setup
Motor Stopping Method for Group 2 Alarms Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque. Use the setting of Pn001 = n.OO0OX for the
status after stopping.
n.000Xx 5 Decelerate the motor to a stop using the torque set in Pn406 as .
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 Pn30A. Use the setting of Pn001 = n.OOOX for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
Pn00A Stopping Method for Forced Stops Reference
0 Apply the dynamic brake or coast the motor to a stop (use the
stopping method set in Pn001 = n.OOOX).
Decelerate the motor to a stop using the torque set in Pn406 as
1 the maximum torque. Use the setting of Pn001 = n.OOOX for the
status after stopping.
n.00OX0O 5 Decelerate the motor to a stop using the torque set in Pn406 as “
the maximum torque and then let the motor coast.
Decelerate the motor to a stop using the deceleration time set in
3 Pn30A. Use the setting of Pn001 = n.OOOX for the status after
stopping.
4 Decelerate the motor to a stop using the deceleration time set in
Pn30A and then let the motor coast.
n.OXO0O ]Reserved parameter (Do not change.)
n.XOOO ‘ Reserved parameter (Do not change.)

Continued

on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ After _
2 Selections B 1121h 0000n Al restart Setup
Operator Parameter Display Selection Reference
n.O0O00OX 0 Display only setup parameters. .
1 Display all parameters.
Motor Stopping Method for Group 2 Alarms Reference
0 Stop the motor by setting the speed reference to O.
PnOOB n.00XO ] Apply the dynamic brake or coast the motor to a stop (use the .
stopping method set in Pn001 = n.OO0OX).
2 Set the stopping method with PnO0OA = n.OOOX.
Power Input Selection for Three-phase SERVOPACK Reference
n.OXOo 0 Use a three-phase power supply input. .
1 Use a three-phase power supply input as a single-phase power
supply input.
n.XOOO Reserved parameter (Do not change.)
Application Function 0000h to _ _ After .
2 Selections C 0130h 0000n restart Setup !
] ] n Applicable
- e Function Selection for Test without a Motor Motors
0 Disable tests without a motor. All
. . Applicable
Encoder Resolution for Tests without a Motor Motors
0 Use 13 bits.
Pn00C LI 1 | Use 20 bits
- Rotary
2 Use 22 bits.
3 Use 24 bits.
. . Applicable
Encoder Type Selection for Tests without a Motor Motors
i 5B 0 Use an incremental encoder. Al
1 Use an absolute encoder.
n.XOOO Reserved parameter (Do not change.)
Application Function 0000h to _ Immedi- ]
2 | selections D 1001h 0000 Al ately Setup
n.O000OX |Reserved parameter (Do not change.)
n.O00OXO | Reserved parameter (Do not change.)
Pn00OD
n.OXOO |Reserved parameter (Do not change.)
Overtravel Warning Detection Selection
n.XOO0O 0 Do not detect overtravel warnings.
1 Detect overtravel warnings.

Continued on next page.
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Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to After
2 | selections F 2011h - 0000h Al restart Setup -
Preventative Maintenance Warning Selection Reference
n.O00O0OX 0 Do not detect preventative maintenance warnings. .
PNOOF 1 Detect preventative maintenance warnings.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Reserved parameter (Do _ _ _ _ _
Pn021 2 not change.) 0000h All
Reserved parameter (Do _ _ _ _ _
Pn022 2 | hot change.) 0000h All
Semi-closed/Fully-
closed Loop Control 0000h to After
2 Switching-Related 0011h - 0000h Al restart Setup -
Selection
Semi-closed/Fully-closed Loop Control Switching Selection
n.O0O0OX 0 Disable Semi-closed/Fully-closed Loop Control Switching.
1 Enable Semi-closed/Fully-closed Loop Control Switching.
Encoder Divided Pulses Output Method Selection during Fully-closed
Loop Control Fleilsisiss
PnO2A During fully-closed loop control, output encoder divided pulses for
0 position feedback from an external encoder according to the value
n.O0OXO of Electronic Gear Ratio for External Encoder Conversion (Pn24A/
Pn24C) after conversion and the setting value of Pn212. page 4-15
During fully-closed loop control, output encoder divided pulses for
1 position feedback from an external encoder according to the set-
ting value of Pn281.
n.OXO0O ‘ Reserved parameter (Do not change.)
n.XOO0O ‘ Reserved parameter (Do not change.)
Reserved parameter
Pn040 2 (Do not change.) - - 0000h - - - -
Application Function 0000h to _ After M
2| selections 81 1111h 0000h Al restart | Setup !
Phase-C Pulse Output Selection
n.O0O0OX 0 Output phase-C pulses only in the forward direction.
PnO81 1 Output phase-C pulses in both the forward and reverse directions.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOoOo |Reserved parameter (Do not change.)
Pn100 2 | Speed Loop Gain 1010 20,000 | 0.1 Hz | 400 Al 'ﬂgﬁ‘ Tuning | *1
Speed Loop Integral Immedi- ’ N
Pn101 2 Time Constant 15t0 51,200 |0.01 ms | 2000 All ately Tuning 1
. . Immedi- : ¥
Pn102 2 | Position Loop Gain 10 to 20,000 | 0.1/s 400 All ately Tuning 1

Continued on next page.
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Continued from previous page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Pn103 2 | Moment of Inertia Ratio | O to 20,000 | 1% 100 Al 'maTeelg“ Tuning | *I
Second Speed Loop Immedi- ’ N
Pn104 2 Gain 10 to 20,000 | 0.1 Hz 400 All ately Tuning 1
Second Speed Loop Immedi- ’ N
Pn105 2 Integral Time Constant 1510 51,200 |0.01 ms | 2000 All ately Tuning 1
Second Position Loop Immedi- ; "
Pn106 2 Gain 10 t0 20,000 | 0.1/s 400 All ately Tuning 1
Pn109 2 | Feedforward 0to 100 1% 0 Al 'ma”t”eel;ji‘ Tuning | *1
Feedforward Filter Time Immedi- : "
Pn10A 2 Constant 0t0 6,400 |0.01 ms 0 All ately Tuning 1
° tclasrl]ré Application Selec- Ogggggo _ 0000h Al _ Setup _
Mode Switching Selection E\rllvahb?g d Reference
0 Use the internal torque reference as the condition
(level setting: Pn10C).
1 Use the speed reference as the condition (level set-
n.ooox ting: Pn10D). )
5 Use the acceleration reference as the condition (level ImaTe‘?d'_ *1
setting: Pn10E). Y
3 Use the position deviation as the condition (level set-
Pn10B ting: Pn10F).
4 Do not use mode switching.
Speed Loop Control Method E\rllvahbelg d Reference
n.ooxo 0 Pl control
After ]
1 I-P control restart
2 and 3 | Reserved settings (Do not use.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Mode Switching Level Immedi- . N
Pn10C 2 for Torque Reference 0 to 800 1% 200 All ately Tuning 1
Mode Switching Level L Immedi- ’ N
Pn10D 2 for Speed Reference 0to 10,000 | 1 min 0 Rotary ately Tuning 1
Mode Switching Level . Immedi- : "
Pn10E 2 for Acoeleration 0to 30,000 |1 min'/s 0 Rotary ately Tuning 1
Pn10F » | Mode Switching Level | o1 10,000 | 'anca | 0 Al Immedi- | ;i "
for Position Deviation ’ unit ately 9
Position Integral Time Immedi- ’ N
Pn11F 2 Constant 0to0 50,000 | 0.1 ms 0 All ately Tuning 1
Friction Compensation Immedi- ’ N
Pn121 2 Gain 10 to 1,000 1% 100 All ately Tuning 1
Second Friction Com- Immedi- ’ N
Pn122 2 pensation Gain 10 to 1,000 1% 100 All ately Tuning 1
Friction Compensation Immedi- ’ N
Pn123 2 Coefficient 0to 100 1% 0 All ately Tuning 1
Friction Compensation -10,000 to Immedi- ; "
Pn124 2 Frequency Correction 10,000 0.1 Hz 0 Al ately Tuning !
Friction Compensation Immedi- : "
Pn125 2 Gain Correction 1to 1,000 1% 100 All ately Tuning 1
. o ) Immedi- ! *
Pn131 2 | Gain Switching Time 1 0 to 65,535 1ms 0 All ately Tuning 1
Pn132 2 | Gain Switching Time 2 | 01066,535 | 1ms | 0 Al M | Tuning |
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence

Gain Switching Waiting Immedi- ’ X

Pn135 2 Time 1 0 to 65,535 1ms 0 All ately Tuning 1

Gain Switching Waiting Immedi- ! B

Pn136 2 Time 2 0 to 65,535 1ms 0 All ately Tuning 1

Automatic Gain Switch- 0000h to Immedi- ) N

2 ing Selections 1 0052h B 0000h Al ately Tuning !

Gain Switching Selection
Use manual gain switching.

0 The gain is switched manually with G-SEL in the servo command output sig-

nals (SVCMD_IO).
n.00O0OX 1 Reserved setting (Do not use.)
Use automatic gain switching pattern 1.

5 The gain settings 1 switch automatically to 2 when switching condition A is
satisfied. The gain settings 2 switch automatically to 1 when switching condi-
tion A is not satisfied.

Pni39 Gain Switching Condition A

0 /COIN (Positioning Completion Output) signal turns ON.

1 /COIN (Positioning Completion Output) signal turns OFF.

n.O00OXO 2 /NEAR (Near Output) signal turns ON.

3 /NEAR (Near Output) signal turns OFF.

4 Position reference filter output is 0 and position reference input is OFF.

5 Position reference input is ON.

n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
Pn13D 2 | Current Gain Level 100t02,000| 1% | 2000 Al 'ma”t”eelfi' Tuning | *1
Model Following Con- 0000h to Immedi- :
2 | trol-Related Selections 1120h B 0100n Al ately Tuning B
Model Following Control Selection Reference
n.O00O0OX -

0 Do not use model following control. *1

Vibration Suppression Selection Reference

0 Do not perform vibration suppression.

n.O00OXO — - =
1 Perform vibration suppression for a specific frequency. *1
2 Perform vibration suppression for two specific frequencies.
Pn140 Vibration Suppression Adjustment Selection Reference
Do not adjust vibration suppression automatically during execu-
0 tion of autotuning without a host reference, autotuning with a
n.OXOO host reference, and custom tuning. .
Adjust vibration suppression automatically during execution of

1 autotuning without a host reference, autotuning with a host ref-
erence, and custom tuning.

Speed Feedforward (VFF)/Torque Feedforward (TFF) Selection Reference

0 Do not use model following control and speed/torque feedfor-

n.XOOoO ward together. .

1 Use model following control and speed/torque feedforward

together.
Model Following Con- Immedi- : M
Pn141 2 trol Gain 10t0 20,000 | 0.1/s 500 All ately Tuning 1
Model Following Con- Immedi- ’ "
Pn142 2 trol Gain Correction 500 to0 2,000 | 0.1% 1000 All ately Tuning 1
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Model Following Con- Immedi-
Pn143 2 | trol Bias in the Forward | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Direction Y
Model Following Con- Immedi-
Pn144 2 | trol Bias in the Reverse | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Direction Y
Vibration Suppression 1 Immedi- ! "
Pn145 2 Frequency A 10t0 2,500 | 0.1 Hz 500 All ately Tuning 1
Pn146 o | Vibration Suppression 1 | 40150500 | 0.1 Hz | 700 Al Immedi- | i *
Frequency B ’ ' ately 9
Model Following Con- Immedi-
Pn147 2 | trol Speed Feedforward | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Compensation Y
Second Model Follow- Immedi- ’ N
Pn148 2 ing Control Gain 10t0 20,000 | 0.1/s 500 All ately Tuning 1
Second Model Follow- Immedi-
Pn149 2 | ing Control Gain Correc- | 500 to 2,000 | 0.1% 1000 All ately Tuning *1
tion
Vibration Suppression 2 Immedi- ’ N
Pn14A 2 Frequency 10t0 2,000 | 0.1 Hz 800 All ately Tuning 1
Vibration Suppression 2 Immedi- ’ "
Pn14B 2 Correction 10 to 1,000 1% 100 All ately Tuning 1
Control-Related Selec- 0000h to After )
2 | tions 0021h B 0021h Al restart Tuning B
Model Following Control Type Selection Reference
n.O00O0OX 0 Use model following control type 1. .
1 Use model following control type 2.
Pni4F Tun(l)ng-lesus Tytpe lSeI(|act|o):1 - Reference
se tuning-less type 1.
n.O00OX0O - 9 yp
1 Use tuning-less type 2. *1
2 Use tuning-less type 3.
n.OXOO |Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
Anti-Resonance Con- 0000h to Immedi- ;
2 | trol-Related Selections 0011h B 0010n Al ately Tuning B
Anti-Resonance Control Selection Reference
n.O000OX 0 Do not use anti-resonance control. .
1 Use anti-resonance control.
Anti-Resonance Control Adjustment Selection Reference
Pn160 Do not adjust anti-resonance control automatically during execu-
0 tion of autotuning without a host reference, autotuning with a host
n.O00OXO reference, and custom tuning. ‘o
Adjust anti-resonance control automatically during execution of
1 autotuning without a host reference, autotuning with a host refer-
ence, and custom tuning.
n.OXOO |Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
Anti-Resonance Fre- Immedi- ’ N
Pn161 2 quency 10t0 20,000 | 0.1 Hz 1000 All ately Tuning 1
Anti-Resonance Gain Immedi- ; "
Pn162 2 Correction 1to 1,000 1% 100 All ately Tuning 1
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Anti-Resonance Damp- Immedi- ’ N
Pn163 2 ing Gain 0 to 300 1% 0 All ately Tuning 1
Anti-Resonance Filter ;
Pn164 2 | Time Constant 1 Cor- -1,00010 15 91 mg 0 Al Immedi- Tuning *1
: 1,000 ately
rection
Anti-Resonance Filter ;
Pn165 2 | Time Constant 2 Cor- | 209010 1901 ms| 0 Al Immedi- | 1ning | 1
; 1,000 ately
rection
Anti-Resonance Damp- Immedi- ’ N
Pn166 2 ing Gain 2 0 to 1,000 1% 0 All ately Tuning 1
Tuning-less Function- 0000h to %
2| Related Selections 2711h B 1400h Al B Setup !
. . When
Tuning-less Selection Enabled
Ulaians 0 Disable tuning-less function. After
1 Enable tuning-less function. restart
Speed Control Method E\rg\ghbelg d
S LEEIAE] 0 Use for speed control. After
n 1 Use for speed control and use host controller for position control. restart
Rigidity Level A
n.OXOO ;
0to7 | Setthe rigidity level. 'ﬂgﬁ‘
Tuning-less Load Level E\rc\;hbeig d
n.XO0OO :
0to 2 | Setthe load level for the tuning-less function. ImaTe?SI_
Pn205 2 | Multiturn Limit 01065535 | 1rev | 65535 | Rotary | AT | Sewp | i
Position Control Func- 0000h to After
2 | tion Selections 2210h B 0010h Al restart Setup B
n.O000OX |Reserved parameter (Do not change.)
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
/COIN (Positioning Completion Output) Signal Output Timing FElE-
Pn207 ence
Output when the absolute value of the position deviation is the
0 same or less than the setting of Pn522 (Positioning Completed
Width).
n.Xooo Output when the absolute value of the position error is the same
1 or less than the setting of Pn522 (Positioning Completed Width) *1
and the reference after the position reference filter is 0.
Output when the absolute value of the position error is the same
2 or less than the setting of Pn522 (Positioning Completed Width)
and the reference input is 0.
1 scale
Number of External 4 to pitch/ After M
Pn20A 4 Encoder Scale Pitches 1,048,576 | revolu- 32768 Rotary restart Setup !
tion
Electronic Gear Ratio 1to After %
Pn20E 4 (Numerator) 1,073,741,824 1 16 Al restart Setup !
Electronic Gear Ratio 1to After "
Pn210 4 (Denominator) 1,073,741,824 1 1 Al restart Setup !

Continued on next page.

Parameter Lists

8-43



8.3 SERVOPACK with MECHATROLINK-III Communications References

8.3.1 List of Servo Parameters

Continued from previous page.

8-44

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Number of Encoder 16 to After "
Pn212 4 Output Pulses 1,073,741,824 1P/Rev| 2048 Rotary restart Setup !
Fully-closed Control 0000h to _ After N
2 Selections 1003h 0000h Rotary restart Setup !
n.O0000OX |Reserved parameter (Do not change.)
n.O00OXO | Reserved parameter (Do not change.)
Pn22A
n.OXOO |Reserved parameter (Do not change.)
Fully-closed Control Speed Feedback Selection
n.XOOO 0 Use motor encoder speed.
1 Use external encoder speed.
Position Control Expan- 0000h to After N
2 sion Function Selections 0001h B 0000h Al restart Setup !
Backlash Compensation Direction
n.O00O0OX 0 Compensate forward references.
Pn230 1 Compensate reverse references.
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOOO |Reserved parameter (Do not change.)
0.1 ref- ‘
; -500,000 to Immedi- "
Pn231 4 | Backlash Compensation 500,000 eLr;ri]tge 0 All ately Setup 1
Backlash Compensa- Immedi- N
Pn233 2 tion Time Constant 0to0 65,535 |0.01 ms 0 All ately Setup 1
Electronic Gear Ratio for
Pn24A 4 | External Encoder Con- 107317201 804 - 1 Al ré&i?t Setup aa1g§
version (Numerator)
Electronic Gear Ratio for
Pn24C 4 | External Encoder Con- | {g7aridg0a | - 1 Al Siter | setup | Ha9e
version (Denominator)
Encoder Output Resolu- 1 edge/ After .
Pn281 2 tion 110 4,096 pitch 20 All restart Setup 1
Rotary: 1
min” Immedi-
Pn304 2 | Jogging Speed 0to 10,000 | Direct 500 Rotary atel Setup *1
Drive: Y
0.1 min”’
Soft Start Acceleration Immedi- .
Pn305 2 Time 0 to 10,000 1ms 0 All ately Setup 2
Soft Start Deceleration Immedi- .
Pn306 2 Time 0to 10,000 | 1ms 0 All ately Setup 2
Speed Feedback Filter Immedi- N
Pn308 2 Time Constant 0to0 65,535 |0.01 ms 0 All ately Setup 1
Deceleration Time for Immedi-
Pn30A 2 | Servo OFF and Forced 0 to 10,000 1ms 0 All atel Setup *1
Stops Y
Speed Feedforward Immedi-
Pn30C 2 | Average Movement 0to 5,100 | 0.1 ms 0 All tel Setup -
Time ately
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Vibration Detection 0000h to Immedi- M
2 | Selections 0002h - 0000h Al ately Setup !
Vibration Detection Selection
0 Do not detect vibration.
n.O000OX - I .
1 Output a warning (A.911) if vibration is detected.
Pn310 2 Output an alarm (A.520) if vibration is detected.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Vibration Detection Sen- Immedi- ! B
Pn311 2 sitivity 50 to 500 1% 100 All ately Tuning 1
Vibration Detection .4 Immedi- : M
Pn312 2 Level 0t0 5,000 | 1 min 50 Rotary ately Tuning 1
Pn316 2 | Maximum Motor Speed | 0t0 65,535 | 1 min-! | 10000 | Rotary pfter | setup | %1
Moment of Inertia Cal- Immedi- N
Pn324 2 culation Starting Level 0 to 20,000 1% 300 All ately Setup 1
First Stage First Torque Immedi-
Pn401 2 | Reference Filter Time 010 65,535 |0.01 ms 100 All atel Tuning *1
Constant y
i "3 Immedi- *
Pn402 2 | Forward Torque Limit 0 to 800 1% 800 Rotary ately Setup 1
- 3 Immedi- *
Pn403 2 | Reverse Torque Limit 0 to 800 1% 800 Rotary ately Setup 1
Forward External Torque 3 Immedi- M
Pn404 2 Limit 0 to 800 1% 100 All ately Setup 1
Reverse External Torque 3 Immedi- M
Pn405 2 Limit 0 to 800 1% 100 All ately Setup 1
3 Immedi- .
Pn406 2 | Emergency Stop Torque 0 to 800 1% 800 All ately Setup 1
Speed Limit during .4 Immedi- N
Pn407 2 Torque Control 0to 10,000 | 1 min 10000 Rotary ately Setup 1
Torque-Related Func- 0000h to
2 | tion Selections 1111h B 0000n Al B Setup B
. . When
Notch Filter Selection 1 SrelbiEs Reference
Ulaians 0 Disable first stage notch filter. Immedi- .
1 Enable first stage notch filter. ately
. . When
Speed Limit Selection ErelslEe Reference
Use the smaller of the maximum motor speed and the
n.OOXO 0 setting of Pn407 as the speed limit. After .
Pn408 1 Use the smaller of the overspeed alarm detection restart
speed and the setting of Pn407 as the speed limit.
. . When
Notch Filter Selection 2 Enabled Reference
HEREIS 0 Disable second stage notch filter. Immedi- .
1 Enable second stage notch filter. ately
Friction Compensation Function Selection LUlEm Reference
Enabled
uAalale 0 Disable friction compensation. Immedi- .
1 Enable friction compensation. ately
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
First Stage Notch Filter Immedi- ) N
Pn409 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
First Stage Notch Filter Immedi- : "
Pn40A 2 Q Value 50 to 1,000 | 0.01 70 All ately Tuning 1
First Stage Notch Filter Immedi- : M
Pn40B 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 1
Second Stage Notch Fil- Immedi- ’ N
Pn40C 2 ter Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
Second Stage Notch Fil- Immedi- ’ N
Pn40D 2 ter Q Value 50 to 1,000 | 0.01 70 All ately Tuning 1
Second Stage Notch Fil- Immedi- ) N
Pn40E 2 ter Depth 0 to 1,000 0.001 0 All ately Tuning 1
Second Stage Second Immedi-
Pn40F 2 | Torque Reference Filter | 100 to 5,000 1 Hz 5000 All atel Tuning *1
Frequency y
Second Stage Second Immedi-
Pn410 2 | Torque Reference Filter 50 to 100 0.01 50 All atel Tuning *1
Q Value Y
First Stage Second Immedi-
Pn412 2 | Torque Reference Filter | 0to 65,535 |0.01 ms 100 All atel Tuning *1
Time Constant y
Torque-Related Func- 0000h to Immedi- N
2 | tion Selections 2 1111h - 0000n Al ately Setup !
Notch Filter Selection 3
n.O0O00OX 0 Disable third stage notch filter.
1 Enable third stage notch filter.
Notch Filter Selection 4
Pn416 n.O0OXO 0 Disable fourth stage notch filter.
1 Enable fourth stage notch filter.
Notch Filter Selection 5
n.OXOO 0 Disable fifth stage notch filter.
1 Enable fifth stage notch filter.
n.XOOO Reserved parameter (Do not change.)
Third Stage Notch Filter Immedi- ) N
Pn417 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning 1
Third Stage Notch Filter Immedi- : "
Pn418 2 Q Value 50 to 1,000 | 0.01 70 All ately Tuning 1
Third Stage Notch Filter Immedi- : M
Pn419 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 1
Fourth Stage Notch Fil- Immedi- ’ N
Pn41A 2 ter Frequency 50 to 5,000 1 Hz 5000 All ately Tuning 1
Fourth Stage Notch Fil- Immedi- ! N
Pn41B 2 ter Q Value 50 to 1,000 | 0.01 70 All ately Tuning 1
Fourth Stage Notch Fil- Immedi- ) N
Pn41C 2 ter Depth 0 to 1,000 0.001 0 All ately Tuning 1
Fifth Stage Notch Filter Immedi- : "
Pn41D 2 Frequency 50 to 5,000 1 Hz 5000 All ately Tuning 1
Fifth Stage Notch Filter Immedi- ’ N
Pn41E 2 Q Value 50 to 1,000 | 0.01 70 All ately Tuning 1
Fifth Stage Notch Filter Immedi- . N
Pn41F 2 Depth 0to 1,000 | 0.001 0 All ately Tuning 1
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Speed Ripple Compen- 0000h to _ _ N
2 | sation Selections 1111h 0000n Rotary Setup !
Speed Ripple Compensation Function Selection blliiet
Enabled
UHEIIShS 0 Disable speed ripple compensation. Immedi-
1 Enable speed ripple compensation. ately
Speed Ripple Compensation Information Disagreement Warning Detec- When
tion Selection Enabled
Pn423 IHEISC 0 Detect A.942 alarms. After
1 Do not detect A.942 alarms. restart
Speed Ripple Compensation Enable Condition Selection oiliE
Enabled
HESR) 0 Speed reference After
1 Motor speed restart
n.XOOO Reserved parameter (Do not change.)
Torque Limit at Main Cir- 3 Immedi- M
Pn424 2 cuit Voltage Drop 0to 100 1% 50 All ately Setup 1
Release Time for Torque Immedi-
Pn425 2 | Limit at Main Gircuit 0 to 1,000 1ms 100 All atel Setup *1
Voltage Drop Y
Torque Feedforward Immedi-
Pn426 2 | Average Movement 0to 5,100 | 0.1 ms 0 All Setup -
T ately
ime
Speed Ripple Compen- .4 Immedi- ’ +
Pn427 2 sation Enable Speed 0to 10,000 | 1 min 0 Rotary ately Tuning 1
Sweep Torque Refer- Immedi- ’ N
Pn456 2 ence Amplitude 1 to 800 1% 15 All ately Tuning 1
Notch Filter Adjustment 0000h to Immedi- . %
2 | selections 1 0101h B 0101h Al ately Tuning !
Notch Filter Adjustment Selection 1
Do not adjust the first stage notch filter automatically during execution of auto-
0 tuning without a host reference, autotuning with a host reference, and custom
n.O00O0OX tuning
1 Adjust the first stage notch filter automatically during execution of autotuning
without a host reference, autotuning with a host reference, and custom tuning.
Pn460 n.O00OXO Reserved parameter (Do not change.)
Notch Filter Adjustment Selection 2
Do not adjust the second stage notch filter automatically during execution of
0 autotuning without a host reference, autotuning with a host reference, and
n.OXOO custom tuning.
Adjust the second stage notch filter automatically during execution of autotun-
1 ing without a host reference, autotuning with a host reference, and custom
tuning.
n.XOOO Reserved parameter (Do not change.)

Continued on next page.

Parameter Lists

8-47



8.3 SERVOPACK with MECHATROLINK-III Communications References

8.3.1 List of Servo Parameters

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Gravity Compensation- 0000h to _ After N
2 Related Selections 0001h 0000h Al restart Setup !
Gravity Compensation Selection
n.O000OX 0 Disable gravity compensation.
Pn475 1 Enable gravity compensation.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
Gravity Compensation -1,000 to Immedi- ! "
Pn476 2 Torque 1,000 0.1% 0 All ately Tuning 1
Pn502 2 | Rotation Detection Level | 110 10,000 | 1 min' | 20 Rotary 'maTe‘fg“ Setup | *1
Speed Coincidence Immedi-
Pn503 2 | Detection Signal Output 0to 100 1 min™" 10 Rotary Setup *1
” ately
Width
Brake Reference-Servo Immedi- "
Pn506 2 OFF Delay Time 0to 50 10 ms 0 All ately Setup 1
Brake Reference Out- 4 Immedi- N
Pn507 2 put Speed Level 0to 10,000 | 1 min 100 Rotary ately Setup 1
Servo OFF-Brake Com- Immedi- N
Pn508 2 | hand Waiting Time 10 to 100 10 ms 50 All ately Setup 1
Momentary Power Inter- Immedi- M
Pn509 2 ruption Hold Time 20t0 50,000 | 1 ms 20 All ately Setup 1
Input Signal Selections 0000h to After
2 14 FFF2h - | 1e8ih Al restart | S€UP | -
n.O0O00OX |Reserved parameter (Do not change.)
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
P-OT (Forward Drive Prohibit) Signal Allocation Reference
0 | Enable forward drive when CN1-13 input signal is ON (closed).
1 Enable forward drive when CN1-7 input signal is ON (closed).
2 | Enable forward drive when CN1-8 input signal is ON (closed).
3 | Enable forward drive when CN1-9 input signal is ON (closed).
Pn50A 4 | Enable forward drive when CN1-10 input signal is ON (closed).
5 | Enable forward drive when CN1-11 input signal is ON (closed).
6 | Enable forward drive when CN1-12 input signal is ON (closed).
n.XOOoO 7 | Set the signal to always prohibit forward drive. .
8 | Set the signal to always enable forward drive.
9 | Enable forward drive when CN1-13 input signal is OFF (open).
A | Enable forward drive when CN1-7 input signal is OFF (open).
B | Enable forward drive when CN1-8 input signal is OFF (open).
C | Enable forward drive when CN1-9 input signal is OFF (open).
D | Enable forward drive when CN1-10 input signal is OFF (open).
E | Enable forward drive when CN1-11 input signal is OFF (open).
F | Enable forward drive when CN1-12 input signal is OFF (open).
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No. n Range Unit Setting Motors Enabled | fication | ence
5 I2nput Signal Selections O%C:)gpgo _ 8882h Al résﬁ[zrrt Setup _
N-OT (Reverse Drive Prohibit) Signal Allocation Reference
0 Enable reverse drive when CN1-13 input signal is ON (closed).
1 Enable reverse drive when CN1-7 input signal is ON (closed).
2 Enable reverse drive when CN1-8 input signal is ON (closed).
3 Enable reverse drive when CN1-9 input signal is ON (closed).
4 Enable reverse drive when CN1-10 input signal is ON (closed).
5 Enable reverse drive when CN1-11 input signal is ON (closed).
6 Enable reverse drive when CN1-12 input signal is ON (closed).
n.O0O0OX 7 Set the signal to always prohibit reverse drive. ‘o
8 Set the signal to always enable reverse drive.
9 Enable reverse drive when CN1-13 input signal is OFF (open).
A Enable reverse drive when CN1-7 input signal is OFF (open).
B Enable reverse drive when CN1-8 input signal is OFF (open).
C Enable reverse drive when CN1-9 input signal is OFF (open).
D Enable reverse drive when CN1-10 input signal is OFF (open).
E Enable reverse drive when CN1-11 input signal is OFF (open).
F Enable reverse drive when CN1-12 input signal is OFF (open).
n.O00OXO | Reserved parameter (Do not change.)
Pn50B
/P-CL (Forward External Torque Limit Input) Signal Allocation Reference
0 Active when CN1-13 input signal is ON (closed).
1 Active when CN1-7 input signal is ON (closed).
2 Active when CN1-8 input signal is ON (closed).
3 Active when CN1-9 input signal is ON (closed).
4 Active when CN1-10 input signal is ON (closed).
5 Active when CN1-11 input signal is ON (closed).
6 Active when CN1-12 input signal is ON (closed).
n.OXOO 7 The signal is always active. .
8 The signal is always inactive.
9 Active when CN1-13 input signal is OFF (open).
A Active when CN1-7 input signal is OFF (open).
B Active when CN1-8 input signal is OFF (open).
C Active when CN1-9 input signal is OFF (open).
D Active when CN1-10 input signal is OFF (open).
E Active when CN1-11 input signal is OFF (open).
F Active when CN1-12 input signal is OFF (open).
/N-CL (Reverse External Torque Limit Input) Signal Allocation Reference
n.XOoOoO OtoF | The allocations are the same as the /P-CL (Forward External ‘o
Torque Limit Input) signal allocations.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Output Signal Selec- 0000h to _ After _
2 tions 1 6666h 0000h Al restart Setup
/COIN (Positioning Completion Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
n.OooX 1 Output the signal from the CN1-1 or CN1-2 output terminal.
2 Output the signal from the CN1-23 or CN1-24 output terminal. *1
3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved settings (Do not use.)
Pn50E /V-CMP (Speed Coincidence Detection Output) Signal Allocation Reference
n.00OXO 0106 | The allocations are the same as the /COIN (Positioning Comple- .
tion) signal allocations.
/TGON (Rotation Detection Output) Signal Allocation Reference
n.OXOO 0106 | The allocations are the same as the /COIN (Positioning Comple- .
tion) signal allocations.
/S-RDY (Servo Ready) Signal Allocation Reference
n.XOoo 0to6 | The allocations are the same as the /COIN (Positioning Comple- “
tion) signal allocations.
Output Signal Selec- 0000h to After
2 | tions 2 6666h B 0100h Al restart Setup B
/CLT (Torque Limit Detection Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
— 1 Output the signal from the CN1-1 or CN1-2 output terminal.
n.
2 Output the signal from the CN1-23 or CN1-24 output terminal. *1
3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved settings (Do not use.)
Pn50F /VLT (Speed Limit Detection) Signal Allocation Reference
n.00OXO The allocations are the same as the /CLT (Torque Limit Detection .
Oto6 ¥ : 1
Output) signal allocations.
/BK (Brake Output) Signal Allocation Reference
n.OXOO 0to @ | The allocations are the same as the /CLT (Torque Limit Detection .
Output) signal allocations.
/WARN (Warning Output) Signal Allocation Reference
n.XOoo 0106 | The allocations are the same as the /CLT (Torque Limit Detection .
Output) signal allocations.
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5 S:;gust Signal Selec- Ogggggo B 0000h Al ré\éﬁ?t Setup ~
/NEAR (Near Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
. OOOX 1 Output the signal from the CN1-1 or CN1-2 output terminal.
2 Output the signal from the CN1-23 or CN1-24 output terminal. *1
Pn510 3 Output the signal from the CN1-25 or CN1-26 output terminal.
4to 6 | Reserved settings (Do not use.)
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOoO |Reserved parameter (Do not change.)
5 Igput Signal Selections O%C:)gphto _ 6543h Al reAsﬁtgrrt Setup 1
/DEC (Origin Return Deceleration Switch Input) Signal Allocation
0 Active when CN1-13 input signal is ON (closed).
1 Active when CN1-7 input signal is ON (closed).
2 Active when CN1-8 input signal is ON (closed).
3 Active when CN1-9 input signal is ON (closed).
4 Active when CN1-10 input signal is ON (closed).
5 Active when CN1-11 input signal is ON (closed).
6 Active when CN1-12 input signal is ON (closed).
n.O000OX 7 The signal is always active.
8 The signal is always inactive.
9 Active when CN1-13 input signal is OFF (open).
A Active when CN1-7 input signal is OFF (open).
B Active when CN1-8 input signal is OFF (open).
C Active when CN1-9 input signal is OFF (open).
D Active when CN1-10 input signal is OFF (open).
Pn511 E Active when CN1-11 input signal is OFF (open).
F Active when CN1-12 input signal is OFF (open).
/EXT1 (External Latch Input 1) Signal Allocation
0to 3 | The signal is always inactive.
4 Active when CN1-10 input signal is ON (closed).
5 Active when CN1-11 input signal is ON (closed).
n.O00OXO 6 Active when CN1-12 input signal is ON (closed).
D Active when CN1-10 input signal is OFF (open).
E Active when CN1-11 input signal is OFF (open).
F Active when CN1-12 input signal is OFF (open).
7 to C | The signal is always inactive.
/EXT2 (External Latch Input 2) Signal Allocation
n.OXO0O 0toF | The allocations are the same as the /EXT1 (External Latch Input 1) signal allo-
cations.
/EXT3 (External Latch Input 3) Signal Allocation
n.XOoo OtoF '(I;Qﬁoe:]llsocations are the same as the /EXT1 (External Latch Input 1) signal allo-
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Output Signal Inverse 0000h to After N
2 Settings 1111h B 0000h Al restart Setup !
Output Signal Inversion for CN1-1 and CN1-2 Terminals
n.O0O0OX 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inversion for CN1-23 and CN1-24 Terminals
Pn512 n.OOX0O 0 The signal is not inverted.
1 The signal is inverted.
Output Signal Inversion for CN1-25 and CN1-26 Terminals
n.OXOO 0 The signal is not inverted.
1 The signal is inverted.
n.XOOO Reserved parameter (Do not change.)
Output Signal Selec- 0000h to After
2 | tions 4 0666h - | 0000h Al restart | SeUP | -
n.O00O0OX |Reserved parameter (Do not change.)
n.O0OXO |Reserved parameter (Do not change.)
/PM (Preventative Maintenance Output) Signal Allocation Reference
Pn514 0 Disabled (the above signal output is not used).
e 1 Output the signal from the CN1-1 or CN1-2 output terminal.
n.
2 Output the signal from the CN1-23 or CN1-24 output terminal. *1
3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved settings (Do not use.)
n.XOOO Reserved parameter (Do not change.)
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Input Signal Selections 0000h to After
217 FFFFh - 8888h Al restart Setup -
FSTP (Forced Stop Input) Signal Allocation Reference
0 Enable drive when CN1-13 input signal is ON (closed).
1 Enable drive when CN1-7 input signal is ON (closed).
2 Enable drive when CN1-8 input signal is ON (closed).
3 Enable drive when CN1-9 input signal is ON (closed).
4 Enable drive when CN1-10 input signal is ON (closed).
5 Enable drive when CN1-11 input signal is ON (closed).
6 Enable drive when CN1-12 input signal is ON (closed).
7 Set the signal to always prohibit drive (always force the motor to
n.O0O0OX stop). .
Pn516 8 Set the signal to always enable drive (always disable forcing the
o motor to stop).
9 Enable drive when CN1-13 input signal is OFF (open).
A Enable drive when CN1-7 input signal is OFF (open).
B Enable drive when CN1-8 input signal is OFF (open).
C Enable drive when CN1-9 input signal is OFF (open).
D Enable drive when CN1-10 input signal is OFF (open).
E Enable drive when CN1-11 input signal is OFF (open).
F Enable drive when CN1-12 input signal is OFF (open).
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOO0O | Reserved parameter (Do not change.)
*4 _ | Safety Module-Related _ _ _ _ _ _
Pn518 Parameters Al
Motor-Load Position 1 refer- ;
Pn51B 4 | Deviation Overflow 7ar gou | ence | 1000 | Rotary | 'MMedr | senp |
Detection Level R unit Y
Position Deviation Over- Immedi- M
Pn51E 2 flow Warning Level 10 to 100 1% 100 All ately Setup 1
i ot 1 refer- .
Position Deviation Over- 1to 524288 Immedi- M
FlEzl 4 | flow Alarm Level 1,078,741,828 | ©Noe 0 Al ately | Setup | !
e 1 refer- ;
Positioning Completed Oto Immedi- N
Pz 4| width 1,078,741,804 | ©NGE 7 Al ately | Setup !
1 refer- ;
) . 1to 107374 Immedi- M
Pn524 4 | Near Signal Width 1,073.741,824 eunncite 1824 All ately Setup 1
Position Deviation Over- 1 refer- .
Pn526 4 | flow Alarm Level at y 0731 7tf1 go3 | ence 5240288 All ImaTeeldl— Setup *1
Servo ON L 4l unit Y
Position Deviation Over- Immedi-
Pn528 2 | flow Warning Level at 10 to 100 1% 100 All atel Setup *1
Servo ON Y
Speed Limit Level at . Immedi- .
Pn529 2 Servo ON 0to 10,000 | 1 min 10000 Rotary ately Setup 1
Pn52A o | Multiplier per Fully- 0to 100 1% 20 Rotar Immedi- | i "
closed Rotation ° Y ately 9
. o Immedi- N
Pn52B 2 | Overload Warning Level 1to 100 1% 20 All ately Setup 1
Base Current Derating After
Pn52C 2 | at Motor Overload 10 to 100 1% 100 All restart Setup *1
Detection
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Program Jogging- 0000h to _ Immedi- N
2 Related Selections 0005h 0000h Al ately Setup !
Program Jogging Operation Pattern
0 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
1 (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
5 movements in Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
R (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
3 movements in Pn536
Pn530 (Waiting time in Pn535 — Forward by travel distance in Pn531) x Number of
movements in Pn536
(Waiting time in Pn535 — Forward by travel distance in Pn531 — Waiting time
4 in Pn535 — Reverse by travel distance in Pn531) x Number of movements in
Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531 — Waiting time
5 in Pn535 — Forward by travel distance in Pn531) x Number of movements in
Pn536
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XOO0O |Reserved parameter (Do not change.)
; 1 refer- ;
Program Jogging Travel 1to Immedi- N
Pn531 4 | Distance 1,078,741,804 | ©NCE | 32768 Al ately | Setup !
Rotary:
Pn533 2 | Program Jogging Move- | 4 45 10 0o 1Dﬁp;gt1 500 Rotar Immedi- | gy, s
ment Speed ’ Drive: Y ately P
0.1 min”’
Program Jogging Accel- Immedi-
Pn534 2 | eration/Deceleration 2 to 10,000 1ms 100 All Setup *1
Ti ately
ime
Program Jogging Wait- Immedi- .
Pn535 2 ing Time 0to 10,000 | 1ms 100 All ately Setup 1
Program Jogging Num- ; Immedi- N
Pn536 2 ber of Movements 0 to 1,000 1 time 1 All ately Setup 1
Analog Monitor 1 Offset | -10,000 to Immedi- "
Pn550 2 Voltage 10,000 01V 0 All ately Setup 1
Analog Monitor 2 Offset | -10,000 to Immedi- N
Pn551 2 Voltage 10,000 0.1V 0 All ately Setup 1
Analog Monitor 1 Mag- -10,000 to Immedi- N
Pn552 2 nification 10,000 x 0.01 100 All ately Setup 1
Analog Monitor 2 Mag- -10,000 to Immedi- «
Pn553 2 hification 10,000 % 0.01 100 All ately Setup 1
Power Consumption ’ Immedi-
Pn55A 2 Monitor Unit Time 110 1,440 1 min 1 All ately Setup -
Residual Vibration Immedi- "
Pn560 2 Detection Width 1 to 3,000 0.1% 400 All ately Setup 1
Overshoot Detection Immedi- "
Pn561 2 Cevel 0to 100 1% 100 All ately Setup 1
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Output Signal Reference 0000h to _ After N
2 Method Selections 1 1111h 0000h Al restart Setup !
SO1 Output Signal Reference Method Selection
n.O00O0OX 0 Output parameter-assigned SO1 signal.
1 Output OR of parameter-assigned SO1 signal and signal set by SVCMD_IO.
SO2 Output Signal Reference Method Selection
Pn56A n.O00OX0O 0 Output parameter-assigned SO2 signal.
1 Output OR of parameter-assigned SO2 signal and signal set by SVCMD_|O.
SO3 Output Signal Reference Method Selection
n.OXOO 0 Output parameter-assigned SO3 signal.
1 Output OR of parameter-assigned SO3 signal and signal set by SVCMD_IO.
n.XOOoOo Reserved parameter (Do not change.)
Pn56B 2 | Reserved parameters - - 0000h All - - -
Regenerative Resistor Depends on Immedi- ]
Pn600 2 Capacity”s model.*6 10w 0 All ately Setup
Dynamic Brake Resis- After
Pn601 2 | tor Allowable Energy 0 to 65,535 10J 0 All restart Setup *7
Consumption
Regenerative Resis- Immedi- "
Pn603 2 tance 0t0 65,535 | 10 mQ 0 All ately Setup 1
Dynamic Brake Resis- After N
Pn604 2 tance 0t0 65,535 | 10 mQ 0 All restart Setup 7
Overheat Protection 0000h to After "
2 | Selections 0003h B 0000h Al restart Setup !
Overheat Protection Selection
0 Disable overheat protection.
1 Reserved setting (Do not use.)
n.000X 5 Monitor a negative voltage input from a sensor attached to the machine and
use overheat protection.
Pn61A
3 Monitor a positive voltage input from a sensor attached to the machine and
use overheat protection.
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
SRS 2 | Overheat Alarm Level 0t0500 | 0.01V | 250 Al 'maTeelS“ Setup |
2”610 2 | Overheat Warning Level 0to 100 1% 100 All ImaTe?Si_ Setup *1
Pn61D Overheat Alarm Filter Immedi- .
8 2 Time 0 to 65,535 1s 0 All ately Setup 1
Pn621 to _ | Safety Module-Related 3 : _ Al _ _ 3
Pn628* Parameters
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Communications Con- 0000h to Immedi-
2 ltrols 1FF3h - 10400 Al ately | Setup | -
MECHATROLINK Communications Check Mask for Debugging
0 Do not mask.
n.O00X 1 Ignore MECHATROLINK communications errors (A.E60).
2 Ignore WDT errors (A.E50).
3 Ignore both MECHATROLINK communications errors (A.E60) and WDT
errors (A.E50).
Warning Check Masks
0 Do not mask.
1 Ignore data setting warnings (A.940).
2 Ignore command warnings (A.950).
3 Ignore both A.940 and A.950 warnings.
4 Ignore communications warnings (A.960).
s 5 Ignore both A.940 and A.960 warnings.
iz 6 Ignore both A.950 and A.960 warnings.
n.O00OXO 7 Ignore A.9400, A.9500, and A.960 warnings.
8 Ignore data setting warnings (A.97A and A.97b).
9 Ignore A.9400, A.97A, and A.97b warnings.
A Ignore A.950, A.97A, and A.97b warnings.
B Ignore A.940, A.9500, A.97A, and A.97b warnings.
C Ignore A.960, A.97A, and A.97b warnings.
D Ignore A.940, A.960, A.97A, and A.97b warnings.
E Ignore A.950, A.960, A.97A, and A.97b warnings.
F Ignore A.940, A.950, A.960, A.97A, and A.97b warnings.
n.OXOO Reserved parameter (Do not change.)
Automatic Warning Clear Selection for Debugging
n.XOoOoO 0 Retain warnings for debugging.
1 Automatically clear warnings (MECHATROLINK-III specification).
Application Function .
2 | Selections 6 (Software | 0990 to - | 0003h Al Immedi- | getyp |
- 0103h ately
Limits)
Software Limit Selection
0 Enable both forward and reverse software limits.
n.O0O00OX 1 Disable forward software limit.
2 Disable reverse software limit.
Pn801 3 Disable both forward and reverse software limits.
n.O00OXO Reserved parameter (Do not change.)
Software Limit Check for References
n.OXOO 0 Do not perform software limit checks for references.
1 Perform software limit checks for references.
n.XOOO Reserved parameter (Do not change.)
1 refer- ;
Pn8o3 2 | Origin Range 0t0250 | ence 10 Al immedi- | Setup | +2
unit ately
-1,073,741,823 | 1 refer- :
Pn804 4 | Forward Software Limit to ence 1%%4 All Imarpe(?dl— Setup *1
1,073,741,823 |  unit Y
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
-1,073,741,823 | 1 refer- | -
Pn806 4 | Reverse Software Limit to ence 421087239? All Imarpeeldl Setup *1
1,073,741,823 | unit Y
o[ -1,073,741,823 | 1 refer- .
Pn8os 4 | pesolte Encoder Origin to ence 0 Al "ﬂﬂeq$ Setup | 1
1,073,741,823 |  unit ately
10,000
First Stage Linear Accel- refer- Immedi- .
Pn80A 2| gration Constant 11065535 | gnce 100 Al ately *10 Setup 2
units/s?
10,000
Second Stage Linear refer- Immedi- .
Pn80B 2 | Acceleration Constant 11065535 | gnce 100 All ately 10 Setup 2
units/s?
; 100 ref- ;
Acceleration Constant Immedi- .
Pn80C 2 Switching Speed 01t0 65,535 | erence 0 All ately "10 Setup 2
units/s
10,000
First Stage Linear refer- Immedi- .
Pn80D 2 | Deceleration Constant 11065,535 | onde 100 All ately 10 Setup 2
units/s?
10,000
Second Stage Linear refer- Immedi- .
Pn8OE 2 | Deceleration Constant | 110688535 | ‘gnce 100 Al ately *10 Setup 2
units/s?
; 100 ref- ;
Deceleration Constant Immedi-
Pn80F 2 A 0 to 65,535 | erence 0 All 10 Setup *2
Switching Speed units/s ately
: 100 ref- ;
Exponential Accelera- Immedi- .
Pn810 2 tion/Deceleration Bias 010 65,535 | erence 0 All ately *1! Setup 2
units/s
Exponential Accelera- Immedi-
Pn811 2 | tion/Deceleration Time 0to 5,100 | 0.1 ms 0 All tely 11 Setup *2
Constant ately
Movement Average Immedi- .
Pn812 2 Time 0to 5,100 | 0.1 ms 0 All ately *1! Setup 2
e -1,073,741,823 | 1 refer- :
External Positioning RN Immedi-
Pn814 4 : : to ence 100 All Setup *2
Final Travel Distance 1,073,741,823 unit ately
Reserved parameters _ _ _ _ _
Pn816 2 (Do not change.) 0000h All
. 100 ref- .
!11817 > Origin Approach Speed 010 65,535 | erence 50 Al Immeglll0 Setup .
1 ; atel
units/s y
Pn818 Origin Approach Speed 100 ref- Immedi-
o 2 9in App P 0to 65,535 | erence 5 Al 20 | Setup 2
2 - atel
units/s y
) ; -1,073,741,823 | 1 refer- .
Pn819 4 gﬂa!rrﬁggralstance for to ence 100 All ImaTe?d' Setup *2
9 1,073,741,823 | unit Y
Reserved parameters _ _ _ _ _
Pn81E 2 (Do not change.) 0000h All
Reserved parameters
Pn81F 2 (Do not change.) - - 0010h All - - -
-2,147,483,648 | 1 refer- Immedi-
Pn820 4 | Forward Latching Area to ence 0 All atel Setup *2
2,147,483,647 | unit Y
-2,147,483,648 | 1 refer- Immedi-
Pn822 4 | Reverse Latching Area to ence 0 All atel Setup *2
2,147,483,647 |  unit Y
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Parameter 8 Name Setting Setti.ng Defgult Applicable When Qlas_si- Refer-
No. n Range Unit Setting Motors Enabled | fication | ence
5 gggion Monitor 1 Selec- OC;IC_)'C__)P;O _ 0000h _ Imarpet?}c/ii- Setup “
Setting Monitor Applicable Motors
High-Speed Monitor Region
0000h Motor speed [overspeed detection speed*!4/1000000h] All
0001h Speed reference [overspeed detection speed”'4/1000000h] All
0002h Torque [maximum torque/1000000h] All
0003h Position deviation (lower 32 bits) [reference units] All
0004h Position deviation (upper 32 bits) [reference units] All
000ANh Encoder count (lower 32 bits) [reference units] All
000Bh Encoder count (upper 32 bits) [reference units] All
000Ch FPG count (lower 32 bits) [reference units] All
000Dh FPG count (upper 32 bits) [reference units] All
Low-Speed Monitor Region
0010h Un000: Motor speed [min™] All
0011h Un001: Speed Reference [min™'] All
0012h Un002: Torque Reference [%] All
Un003: Rotational Angle 1 [encoder pulses]
0013h rl:l;\r;nber of encoder pulses from encoder phase C displayed in deci- All
0014 | Eigotical angle rom poierty onin Al
Png24 0015h Un005: Input Signal Monitor Al
0016h Un006: Output Signal Monitor All
0017h Un007: Input Reference Speed [min™'] All
0018h Un008: Position Deviation [reference units] All
0019h Un009: Accumulated Load Ratio [%] All
001Ah UnOOA: Regenerative Load Ratio [%] All
001Bh UnOO0B: Dynamic Brake Resistor Power Consumption [%] All
001Ch Un0OC: Input Reference Pulse Counter [reference units] All
001Dh Un0OD: Feedback Pulse Counter [encoder pulses] All
UnOOE: Fully-closed Loop Feedback Pulse Counter (value after elec-
001Eh tronic gear conversion (Pn24A and Pn24C) for external encoder con- Rotary
version) [encoder pulses of motor-end encoder]
0023h Initial multiturn data [Rev] Rotary
0024h Initial incremental data [pulses] Rotary
0040h Un025: SERVOPACK Installation Environment Monitor All
0041h Un026: Servomotor Installation Environment Monitor All
0042h Un027: Built-in Fan Remaining Life Ratio All
0043h Un028: Capacitor Remaining Life Ratio All
0044h Un029: Surge Prevention Circuit Remaining Life Ratio All
0045h Un02A: Dynamic Brake Circuit Remaining Life Ratio All
0046h Un032: Instantaneous Power All
0047h Un033: Power Consumption All
0048h Un034: Cumulative Power Consumption All
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Setting ‘ Monitor Applicable Motors
Low-Speed Monitor Region (Communications Module only)
0080h Er:?t\éi]c)us value of latched feedback position (LPOS1) [reference Al
Pn824 0081h lFjrr](iat\éi]ous value of latched feedback position (LPOS2) [reference Al
0084h Continuous Latch Status (EX STATUS) All
All Areas
Other )
values Reserved settings (Do not use.) All
Option Monitor 2 Selec- 0000h to Immedi- .
2 | tion FFFFh - 0000h Al ately | Setup 2
Pn825
888% to The settings are the same as those for the Option Monitor 1 Selection.
10,000
Linear Deceleration refer- Immedi- .
Pn827 2 Constant 1 for Stopping 11065535 | gnce 100 All ately "10 Setup 2
units/s?
SVOFF Waiting Time (for Immedi-
Pn829 2 | SVOFF at Deceleration 0to0 65,535 | 10 ms 0 All tely *10 Setup *2
to Stop) ately
Reserved parameters
Pn82A 2 (Do not change.) - - 1813h All - - -
Reserved parameters
Pn82B 2 (Do not change.) - - 1D1Ch All - - -
Reserved parameters _ _ _ _ _
Pn82C 2 (Do not change.) 1F1Eh All
Reserved parameters
Pn82D 2 (Do not change.) - - 0000h All - - -
Reserved parameters _ _ _ _ _
Pn82E 2 (Do not change.) 0000h All
. ' 0000h to After .
2 | Motion Settings 0001h - 0000h All restart Setup 2
Linear Acceleration/Deceleration Constant Selection
0 Use Pn80A to Pn80F and Pn827. (The settings of Pn834 to Pn840 are
n.O00O0OX ignored.)
Use Pn834 to Pn840. (The settings of PN80A to Pn80F and Pn827 are
Pn833 1 .
ignored.)
n.O00OXO ‘ Reserved parameter (Do not change.)
n.OXOO ‘ Reserved parameter (Do not change.)
n.XOOO ‘ Reserved parameter (Do not change.)
10,000
First Stage Linear Accel- 1to refer- Immedi- .
A 4 | eration Constant 2 20,971,520 | ence 100 Al ately 10 Setup 2
units/s?
10,000
Second Stage Linear 1to refer- Immedi- .
Pn836 4 | Acceleration Constant 2 | 20,971,520 | ence 100 Al ately *10 Setup 2
units/s?
’ 1 refer- ;
Acceleration Constant 0to Immedi- .
Pn838 4 Switching Speed 2 2.097.152,000 L?Ri(t:/es 0 All ately 10 Setup 2
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
10,000
First Stage Linear 1to refer- Immedi- .
— 4| Deceleration Constant 2 20,971,520 | ence 100 Al ately "0 Setup :
units/s?
10,000
Second Stage Linear 1to refer- Immedi- .
Pn83C 4 | Deceleration Constant 2 | 20,971,520 | ence 100 Al ately *10 Setup 2
units/s?
. 1 refer- i
Deceleration Constant 0to Immedi- .
Pn83E 4| Switching Speed 2 2,097,152,000 L?r'?if/es 0 Al ately *10 Setup :
10,000
Linear Deceleration 1to refer- Immedi- .
Sl 4 | Constant 2 for Stopping | 20,971,520 | ence 100 Al ately *10 Setup :
units/s?
Png42 Second Origin 0to 100 ref- Immedi- .
*12 4 Approach Speed 1 20,971,520 ﬁ'ﬁg}g 0 Al ately *1° Setup ?
- 100 ref- .
Png44 Second Origin 0 to Immedi- .
*13 4 Approach Speed 2 20,971,520 ﬁ;ﬁ{gg 0 Al ately *1° Setup ?
POSING Command Immedi-
Pn846 2 | Scurve Acceleration/ 0to 50 1% 0 All x10 | Setup -
Deceleration Rate ately
Number of Latch Immedi- N
Pn850 2 Sequences Oto8 - 0 All ately Setup 2
Continuous Latch Immedi- N
Pn851 2 Sequence Count 0to 255 - 0 All ately Setup 2
Latch Sequence 1 to 4 0000h to Immedi- N
2 | Settings 3333h - 0000h Al ately | Setup | %2
Latch Sequence 1 Signal Selection
0 Phase C
n.O0O0OX 1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
Pn852 Latch Sequence 2 Signal Selection
n.00OX0O 0to 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
Latch Sequence 3 Signal Selection
n.OXOO 010 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
Latch Sequence 4 Signal Selection
n.Xooo 010 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Latch Sequence 5to 8 0000h to Immedi- N
2 | Settings 3333h - 0000h Al ately | Setup 2
Latch Sequence 5 Signal Selection
0 Phase C
n.O00OX 1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
Latch Sequence 6 Signal Selection
Pn853 - X
n.00OXO 0to 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
Latch Sequence 7 Signal Selection
n.OXOO 010 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
Latch Sequence 8 Signal Selection
n.XOoo 010 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
SVCMD_IO Input Signal 0000h to Immedi- .
2| Monitor Allocations 1 1717h B 0000h Al ately Setup ?
Input Signal Monitor Allocation for CN1-13 (SVCMD_|O)
0 Allocate bit 24 (I0_STS1) to CN1-13 input signal monitor.
1 Allocate bit 25 (I0_STS2) to CN1-13 input signal monitor.
2 Allocate bit 26 (I0_STS3) to CN1-13 input signal monitor.
n.O000OX 3 Allocate bit 27 (I0_STS4) to CN1-13 input signal monitor.
4 Allocate bit 28 (I0_STS5) to CN1-13 input signal monitor.
5 Allocate bit 29 (I0_STS6) to CN1-13 input signal monitor.
6 Allocate bit 30 (I0_STS7) to CN1-13 input signal monitor.
Pn860 7 Allocate bit 31 (I0_STS8) to CN1-13 input signal monitor.
CN1-13 Input Signal Monitor Enable/Disable Selection
n.O00OXO 0 Disable allocation for CN1-13 input signal monitor.
1 Enable allocation for CN1-13 input signal monitor.
EXEE Input Signal Monitor Allocation for CN1-7 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-7 Input Signal Monitor Enable/Disable Selection
n.XOOO 0 Disable allocation for CN1-7 input signal monitor.

1

Enable allocation for CN1-7 input signal monitor.

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
SVCMD_IO Input Signal 0000h to _ Immedi- N
2 Monitor Allocations 2 1717h 0000h Al ately Setup 2
SIEE Input Signal Monitor Allocation for CN1-8 (SVCMD_IO)
n.
0to 7 | The settings are the same as the CN1-13 allocations.
CN1-8 Input Signal Monitor Enable/Disable Selection
n.O00OX0O 0 Disable allocation for CN1-8 input signal monitor.
Pn861 1 Enable allocation for CN1-8 input signal monitor.
] Input Signal Monitor Allocation for CN1-9 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-9 Input Signal Monitor Enable/Disable Selection
n.XOOO 0 Disable allocation for CN1-9 input signal monitor.
1 Enable allocation for CN1-9 input signal monitor.
SVCMD_IO Input Signal 0000h to _ Immedi- "
2 Monitor Allocations 3 1717h 0000h Al ately Setup :
— Input Signal Monitor Allocation for CN1-10 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-10 Input Signal Monitor Enable/Disable Selection
n.O00OXO 0 Disable allocation for CN1-10 input signal monitor.
Pn862 1 Enable allocation for CN1-10 input signal monitor.
oxoo Input Signal Monitor Allocation for CN1-11 (SVCMD_|O)
n.
0to 7 | The settings are the same as the CN1-13 allocations.
CN1-11 Input Signal Monitor Enable/Disable Selection
n.XOOO 0 Disable allocation for CN1-11 input signal monitor.
1 Enable allocation for CN1-11 input signal monitor.
SVCMD_IO Input Signal | 0000h to Immedi- .
2| Monitor Allocations 4 1717h B 0000h Al ately Setup ?
AEEX Input Signal Monitor Allocation for CN1-12 (SVCMD_|O)
n.
0to 7 | The settings are the same as the CN1-13 allocations.
Pn863 CN1-12 Input Signal Monitor Enable/Disable Selection
n.O0OXO 0 Disable allocation for CN1-12 input signal monitor.
1 Enable allocation for CN1-12 input signal monitor.
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
SVCMD_IO Output Sig- .
- : 0000h to Immedi- *
2 r11a| Monitor Allocations 1717h - 0000h All ately Setup 2
Output Signal Monitor Allocation for CN1-1 and CN1-2 (SVCMD_IO)
0 Allocate bit 24 (I0_STS1) to CN1-1/CN1-2 output signal monitor.
1 Allocate bit 25 (I0_STS2) to CN1-1/CN1-2 output signal monitor.
2 Allocate bit 26 (I0_STS3) to CN1-1/CN1-2 output signal monitor.
n.O000OX 3 Allocate bit 27 (I0_STS4) to CN1-1/CN1-2 output signal monitor.
4 Allocate bit 28 (I0_STS5) to CN1-1/CN1-2 output signal monitor.
5 Allocate bit 29 (I0_STS6) to CN1-1/CN1-2 output signal monitor.
6 Allocate bit 30 (I0_STS7) to CN1-1/CN1-2 output signal monitor.
e 7 Allocate bit 31 (I0_STS8) to CN1-1/CN1-2 output signal monitor.
CN1-1/CN1-2 Output Signal Monitor Enable/Disable Selection
n.O00OXO 0 Disable allocation for CN1-1/CN1-2 output signal monitor.
1 Enable allocation for CN1-1/CN1-2 output signal monitor.
EXEE Output Signal Monitor Allocation for CN1-23 and CN1-24 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-1/CN1-2 allocations.
CN1-23/CN1-24 Output Signal Monitor Enable/Disable Selection
n.XOOO 0 Disable allocation for CN1-23/CN1-24 output signal monitor.
1 Enable allocation for CN1-23/CN1-24 output signal monitor.
SVCMD_IO Output Sig- :
p : 0000h to Immedi- M
2 gal Monitor Allocations 1717h - 0000h All ately Setup 2
e Output Signal Monitor Allocation for CN1-25 and CN1-26 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-1/CN1-2 allocations.
Pn869 CN1-25/CN1-26 Output Signal Monitor Enable/Disable Selection
n.O00OXO 0 Disable allocation for CN1-25/CN1-26 output signal monitor.
1 Enable allocation for CN1-25/CN1-26 output signal monitor.
n.OXOO ‘ Reserved parameter (Do not change.)
n.XOOO ‘ Reserved parameter (Do not change.)
Station Address Moni-
Pn880 2 | tor (for maintenance, 03h to EFh - - All - Setup *1
read only)
Set Transmission Byte
Count Monitor [bytes] _ B _ "
Pn881 2 (for maintenance, read 17,32, 48 All Setup 1
only)
Transmission Cycle Set-
ting Monitor [x 0.25 us] _ _ _ *
Pn882 2 (for maintenance, read Oh to FFFFh All Setup 1
only)
Communications Cycle
Setting Monitor [trans- _ B _ "
Pn883 2 mission cycles] (for 0to 32 All Setup 1
maintenance, read only)

Continued on next page.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Communications Con- 0000h to Immedi- .
2 | trols 2 0001h - 0000h Al ately | Setup ’
MECHATROLINK Communications Error Holding Brake Signal Setting
n.O0O0X 0 Maintain the status set by the BRK_ON or BRK_OFF command when a
: MECHATROLINK communications error occurs.
Pn8s4 1 Apply the holding brake when a MECHATROLINK communications error occurs.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
MECHATROLINK
Receive Error Counter
Pn88A 2 | Monitor 0 to 65,535 - 0 All - Setup -
(for maintenance, read
only)
Command Data Moni-
tor during Alarm/Warn-
ingi%to 4 | ing FFFRFREFR | - on Al B Setup |
m (for maintenance, read
only)
S Response Data Monitor
n o during Alarm/Warning Oh to _ _ X
Pn8BE 4 (for maintenance, read FFFFFFFFh Oh Al Setup !
only)
Number of Parameter After N
Pn900 2 Banks Oto 16 - 0 All restart Setup 2
Number of Parameter After N
Pn901 2 Bank Members Oto 15 - 0 All restart Setup 2
Pn902 to Parameter Bank Mem- 0000h to After .
Pn910 2 | ber Definition 08FFh - 0000h Al restart Setup ?
Parameter Bank Data .
BV 2 | (Not saved in nonvolatile 0000n to - 0000h All Immedii- Setup *2
iz memory.) FFFFh ately

*1.

*2.

*3.
*4,

*5.

*6.
*7.

*8.
*9.

Refer to the following manual for details.
(10 =-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual
(Manual No.: SIEP S800001 28)

Refer to the following manual for details.

(10 =-7-Series AC Servo Drive MECHATROLINK-III Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)

Set a percentage of the motor rated torque.

These parameters are for SERVOPACKSs with a Safety Module. Refer to the following manual for details.

(1] =-V-Series/z-V-Series for Large-Capacity Models/=-7-Series User’s Manual Safety Module
(Manual No.: SIEP C720829 06)

Normally set this parameter to O. If you use an External Regenerative Resistor, set the capacity (W) of the Exter-

nal Regenerative Resistor.

The upper limit is the maximum output capacity (W) of the SERVOPACK.

These parameters are for SERVOPACKSs with the dynamic brake option. Refer to the following manual for details.

[10 x-7-Series AC Servo Drive £-7S/2-7W SERVOPACK with Dynamic Brake Hardware Option Specifications
Product Manual (Manual No.: SIEP S800001 73)

Enabled only when Pn61A is set to n.OOO2 or n.OOOS.

The parameter setting is enabled after SENS_ON command execution is completed.

*10.Change the setting when the reference is stopped (i.e., while DEN is set to 1). If you change the setting during

operation, the reference output will be affected.

*11.The settings are updated only if the reference is stopped (i.e., only if DEN is set to 1).

*12.The setting of Pn842 is valid while Pn817 is set to 0.

*13.The setting of Pn844 is valid while Pn818 is set to 0.

*14.You can check overspeed detection speed with MECHATROLINK-IIl Common Parameter 05 PnAOA (Maximum
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8.3.2

List of MECHATROLINK-IIl Common Parameters

The following table lists the common MECHATROLINK-III parameters. These common parame-

ters are used to make settings from the host controller via MECHATROLINK communications.
Do not change the settings with the Digital Operator or any other device.

Parameter Size Name Setting Range Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
Encoder Type Selec- _ B _
4 tion (read only) Ohor 1h Al
01
PnA02 0000h Absolute encoder
0001h Incremental encoder
Motor Type Selection _ B _
4 (read only) Oh or 1h All
02 c
PnAO4 0000h Rotary Servomotor %
0001h Linear Servomotor £
@]
=
[0]
Semi-closed/Fully- 2
4 closed Type Selec- Oh or 1h - - All - 8
tion (read only)
03
PnA06 0000h Semi-closed
0001h Fully-closed
04 4 Rated Speed (read Oh to x10APnAOC ~ Al ~
PnA08 only) FFFFFFFFh min~"
05 4 | Maximum Output Oh to x10APnAQOC B Al B
PnAOA Speed (read only) FFFFFFFFh min’!
06 , | Speed Multiplier +1.078,741,823 _ _ Al _
PnA0C (read only) 1,073,741,823
07 4 | Rated Torque 0Oh to x10APnA12 _ Al _ S
PnAOE (read only) FFFFFFFFh N-m §
08 4 | Maximum Output Oh to x10APNA12 _ Al _ S
PnA10 Torque (read only) FFFFFFFFh N-m c
[0]
09 Torque Multiplier -1,073,741,823 =
PnA12 4 (read only) to B B Al B a)
m Y 1,073,741,823 o
0A Resolution Oh to
PnA14 4| (read only) FFFFFFFFR | ! PUlse/rev - Rotary -

Continued on next page.
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Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
21 4 | Electronic Gear Ratio 1to _ 16 Al After
PnA42 (Numerator) 1,073,741,824 restart
22 4 | Electronic Gear Ratio 1to _ ’ Al After
PnA44 (Denominator) 1,073,741,824 restart
23 4 | Absolute Encoder - '073}241 828 | 4 reference 0 Al Immedi-
PnA46 Origin Offset 1073.741.823 unit ately™
24 . o After
PnA48 4 Multiturn Limit 0 to 65,535 1 Rev 65535 Rotary restart
. . After
4 Limit Setting Oh to 33h - 0000h All restart
[2]
Bit 0 P-OT (0: Enabled, 1: Disabled) 5
Bit 1 N-OT (0: Enabled, 1: Disabled) 8
25 Bit 2 Reserved. 9
U Bit 3 Reserved. %
Bit 4 P-SOT (0: Disabled, 1: Enabled) £
Bit 5 N-SOT (0: Disabled, 1: Enabled) é
Bits 6 to 31 Reserved.
26 4 Forward Software - '073%41 828 | 4 eference | 10737418 Al Immedi-
PnA4C Limit 1.073.741.803 unit 23 ately
27 4 | Reserved parameter _ _ 0 Al Immedi-
PnA4E (Do not change.) ately
28 4 Reverse Software 1 '073}241 823 | 1 reference | -1073741 Al Immedi-
PnA50 Limit 1.073.741.823 unit 823 ately
29 4 | Reserved parameter _ _ 0 Al Immedi-
PnA52 (Do not change.) ately
Speed Unit Selection _ After
4 *Zp Oh to 4h Oh All restart
0000h Reference units/s
41 0001h Reference units/min
PnA82 0002h Percentage (%) of rated speed™ ™
0003h min~! *
0004h Maximum motor speed/40000000n"
&
£
Speed Base Unit §
Selection "> "4 =
(Set the value of n >
;2 84 4 | from the following 3103 - 0 Al After,
nA8 formula: Speed unit
selection
(41 PnA82) x 10"
Position Unit Selec- After
4 tion Oh B Oh Al restart
43
A 0000h Reference units

Continued on next page.
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Parameter
No.

Size

Setting Unit | Default | Applicable When

D2 ST [RENE) [Resolution] | Setting Motors Enabled

Classi-
fication

44
PnA88

Position Base Unit
Selection

(Set the value of n
from the following 0 - 0 All
formula: Position unit
selection

(43 PnA86) x 10

After
restart

45
PnA8SA

After

Acceleration Unit oh
restart

Selection - oh Al

0000h Reference units/s?

46
PnASC

Acceleration Base
Unit Selection
(Set the value of n
from the following 4106 - 4 All
formula: Acceleration
unit selection

(45 PnASA) x 10"

After
restart

47
PnA8E

After

Torgue Unit Selec-
Thor2h restart

tion - 1h Al

0001h Percentage (%) of rated torque™®

0002h Maximum torque/40000000h™”

48
PnA90

Torque Base Unit
Selection™® "7
(Set the value of n After
from the following 500 - 0 Al restart
formula: Torque unit
selection

(47 PnA8E) x 10"

49
PnA92

Supported Unit (read B _ 0601011F Al _
only) n

Speed Units

Bit O Reference units/s (1: Enabled)

Bit 1 Reference units/min (1: Enabled)

Bit 2 Percentage (%) of rated speed (1: Enabled)

Bit 3 min" (rpm) (1: Enabled)

Bit 4 Maximum motor speed/4000000h (1: Enabled)

Bits 5to 7 Reserved (0: Disabled).

Position Units

Bit 8 Reference units (1: Enabled)

Bits 9to 15 Reserved (0: Disabled).

Acceleration Units

Bit 16 Reference units/s? (1: Enabled)

Bit 17 ms (acceleration time required to reach rated speed) (0: Disabled)

Bits 18 to 23 Reserved (0: Disabled).

Torque Units

Bit 24 N-m (0: Disabled)

Bit 25 Percentage (%) of rated torque (1: Enabled)

Bit 26 Maximum torque/40000000h

Bits 27 to 31 Reserved (0: Disabled).

Unit settings

Continued on next page.
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Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
o. esolution etting otors nable: ication
N 9 Range | pesolution] | Setti M Enabled | ficati
61 : 1,000 to 0.001 Hz Immedi-
PRAC2 4 Speed Loop Gain 2,000,000 (0.1 H] 40000 All ately
62 Speed Loop Integral 1us Immedi-
PnAC4 4 Time Constant 150 to 512,000 [0.01 mg] 20000 Al ately
63 - : 1,000 to 0.001/s Immedi-
PRACE 4 Position Loop Gain 2,000,000 [0.1/s] 40000 All ately
64 Feed Forward Com- Immedi-
PnAC8 4| pensation 0to 100 1% 0 Al ately
65 Position Loop Inte- 1us Immedi-
PnACA 4 gral Time Constant 0 to 5,000,000 [0.1 ms] 0 Al ately
66 iy 0 to 1 reference Immedi-
PRACG 4 |In-position Range | 4 473741 824 unit 7 Al ately
67 iy 1to 1 reference | 10737418 Immedi-
PnACE 4 | Near-position Range | 4 573 741 804 unit 24 Al ately
- Exponential Func- | gi
tion Acceleration/ 1us mmedi-
PnB02 4 Deceleration Time 0'to 510,000 [0.1 ms] 0 Al ately™
Constant
82 Movement Average 1us Immedi-
PRBO4 4 Time 0 to 510,000 0.1 ms] 0 All ately™®
83 4 Final Travel for Exter- | ~' '073}241 823 | 1 reference 100 Al Immedi-
PnB06 nal Input Positioning 1.073.741.823 unit ately
x 5,000h
reference
84 4 Zero Point Return Oh to 10 min”' units/s Al Immedi-
PnBO8 Approach Speed 3FFFFFFFh min con- ately
verted to
108 min™’
x 500h o
reference <
85 4 | Zero Point Return Oh to 10°® min-! units/s Al Immedi- s
PnBOA Creep Speed 3FFFFFFFh min con- ately =
verted to
10 min™'
86 4 Final Travel for Zero '1’073%241’823 1 reference 100 Al Immedi-
PnBOC Point Return 1.073.741.803 unit ately
. Immedi-
4 Monitor Select 1 Oh to Fh - 1h All ately
0000h APOS
0001h CPOS
0002h PERR
0003h LPOSH
0004h LPOS2
0005h FSPD
87 0006h CSPD
PnBOE 0007h TRQ
0008h ALARM
0009h MPOS
000AN Reserved (undefined value).
000Bh Reserved (undefined value).
000Ch CMN1 (common monitor 1)
000Dh CMN2 (common monitor 2)
O000OEh OMN1 (optional monitor 1)
000Fh OMNZ2 (optional monitor 2)

Continued on next page.
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Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
: Immedi-
4 Monitor Select 2 Oh to Fh - Oh All ately
88
PnB10 . ) . .
n 8888;0 The settings are the same as those for Fixed Monitor Selection 1.
Monitor Select for Immedi-
4 SEL.MON1 Oh to 9h - Oh All ately
0000h TPOS (target position in reference coordinate system)
0001h IPOS (reference position in reference coordinate system)
0002h POS_OFFSET (offset set in POS_SET (Set Coordinate System) command)
0003h TSPD (target speed)
0004h SPD_LIM (speed limit)
0005h TRQ_LIM (torque limit)
SV_STAT (servo actual operating status)
Monitor Description
Byte 1: Current communications phase
00h: Phase 0
01h: Phase 1
02h: Phase 2
03h: Phase 3
Byte 2: Current control mode
00h: Position control mode
01h: Speed control mode
02h: Torque control mode
Byte 3: Reserved 4
Byte 4: Expansion signal monitor %
Bit Name Description Value Setting g
©
Latch detection Q
Processing status for | O | not yeé pro- E)
. latch detection for cessed. ©
Bit 0 LT_RDY1 ) 9]
- LT_REQ1 in SVCM- Processing latch 3
D_CTRL region 1 | detection in =
89 progress. c
PnB12 Latch detection §
0006h Processing status for | 0 | not yet pro- ©
Bit 1 LT RDY1 latch detection for cessed.
- LT_REQ2 in SVCM- Processing latch
D_CTRL region 1 | detection in
progress.
0 Phase C
1 External input
. signal 1
Bits2 | |7 SEL1R | Latch signal -
and 3 -~ 5 | Externalinput
signal 2
3 External input
signal 3
0 Phase C
1 External input
Bits 4 signal 1
its .
and 5 LT_SEL2R | Latch signal 5 External input
signal 2
3 External input
signal 3
Bit 6 Reserved (0).
0007h Reserved.
Lower 32 bits of initial encoder position con-
0008h INIT_PGPOS (Low) verted to 64-bit position reference data
0009h INIT_PGPOS (High) Upper 32 bits of initial encoder position con-

verted to 64-bit position reference data

Continued on next page.
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Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
Monitor Select for Immedi-
4 SEL.MON2 Oh to 9h - Oh All ately
8A
FU2IE, 8888;0 The settings are the same as those for SEL_MON Monitor Selection 1.
8B Zero Point Detection 1 reference Immedi-
PnB16 4 Range 0to 250 unit 10 All ately
8C . Immedi-
PnB18 4 Forward Torque Limit 0 to 800 1% 100 All ately
D 4 Reverse Torque Limit 0 to 800 1% 100 All Immedii-
PnB1A q ° ately
8E Zero Speed Detec- 1,000 to 3o Immedi-
PnB1C 4 | tion Range 10,000,000 | 107 min 20000 Al ately ”
8F Speed Match Signal 3 . Immedi- 2
PnBAE 4 Detection Range 0 to 100,000 107° min 10000 All ately %
SVCMD_CTRL bit S
4 | Enabled/Disabled - - OFFFSFSF Al - s
(read only) 2
©
o
i}
Bit 0 CMD_PAUSE (1: Enabled) 5
Bit 1 CMD_CANCEL (1: Enabled) E
Bits 2 and 3 STOP_MODE (1: Enabled) 8
Bits 4 and 5 ACCFIL (1: Enabled)
Bits 6 and 7 Reserved (0: Disabled).
90 Bit 8 LT_REQ1 (1: Enabled)
PnB20 Bit 9 LT_REQ2 (1: Enabled)

Bits 10 and 11

LT_SEL1 (1: Enabled)

Bits 12 and 13

LT_SEL2 (1: Enabled)

Bits 14 and 15

Reserved (0: Disabled).

Bits 16 to 19 SEL_MONT1 (1: Enabled)
Bits 20 to 23 SEL_MONZ2 (1: Enabled)
Bits 24 to 27 SEL_MONS (1: Enabled)
Bits 28 to 31 Reserved (0: Disabled).

Continued on next page.
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Parameter Size Name Setting Range Setting L_Jnit Defgult Applicable When (_)Iasgi-
No. [Resolution] | Setting Motors Enabled | fication
4 | Evebledrbiablod - - OFFFSFSS T i -
(read only)
Bit 0 CMD_PAUSE_CMP (1: Enabled)
Bit 1 CMD_CANCEL_CMP (1: Enabled)
Bit 2 and 3 Reserved (0: Disabled).
Bits 4 and 5 ACCFIL (1: Enabled)
Bits 6 and 7 Reserved (0: Disabled).
Bit 8 L_CMP1 (1: Enabled)
91 Bit 9 L_CMP2 (1: Enabled)
PnB22 Bit 10 POS_RDY (1: Enabled)
Bit 11 PON (1: Enabled)
Bit 12 M_RDY (1: Enabled)
Bit 13 SV_ON (1: Enabled)
Bits 14 and 15 Reserved (0: Disabled).
Bits 16 to 19 SEL_MONT1 (1: Enabled) %
Bits 20 to 23 SEL_MON2 (1: Enabled) %
Bits 24 to 27 SEL_MONS (1: Enabled) %
Bits 28 to 31 Reserved (0: Disabled). 3
®©
o
4 | a5led Ouvrouy oo - - 0S7TEOIFO | - £
only) S
IS
S
Bits 0to 3 Reserved (0: Disabled).
Bit 4 V_PPI (1: Enabled)
Bit 5 P_PPI (1: Enabled)
Bit 6 P_CL (1: Enabled)
Bit 7 N_CL (1: Enabled)
92 Bit 8 G_SEL (1: Enabled)
PnB24 Bits 9 to 11 G_SEL (0: Disabled)
Bits 12 to 15 Reserved (0: Disabled).
Bits 16 to 19 BANK_SEL (1: Enabled)
Bits 20 to 22 SO1 to SOS3 (1: Enabled)
Bit 23 Reserved (0: Disabled).
Bit 24 FLC (1: Enabled)
Bit 25 SFECLR (1: Enabled)
Bits 26 to 31 Reserved (0: Disabled).

Continued on next page.
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Parameter Size Name Setting Range Setting Qnit Defgult Applicable When Qlas_si-
No. [Resolution] | Setting Motors Enabled | fication
4 Zﬁéﬂﬂﬁgiﬁﬁigﬂs' - - FFOFFEFE T -

only)

Bit 0 Reserved (0: Disabled).

Bit 1 DEC (1: Enabled)

Bit 2 P-OT (1: Enabled)

Bit 3 N-OT (1: Enabled)

Bit 4 EXT1 (1: Enabled)

Bit 5 EXT2 (1: Enabled) »

Bit 6 EXT3 (1: Enabled) 2

Bit 7 ESTP (1: Enabled) &

Bit 8 Reserved (0: Disabled). S
93 Bit 9 BRK_ON (1: Enabled) 3
PnB26 Bit 10 P-SOT (1: Enabled) °

Bit 11 N-SOT (1: Enabled) °

Bit 12 DEN (1: Enabled) £

Bit 13 NEAR (1: Enabled) §

Bit 14 PSET (1: Enabled)

Bit 15 ZPOINT (1: Enabled)

Bit 16 T_LIM (1: Enabled)

Bit 17 V_LIM (1: Enabled)

Bit 18 V_CMP (1: Enabled)

Bit 19 ZSPD (1: Enabled)

Bits 20 to 23 Reserved (0: Disabled).

Bits 24 to 31 I0_STS1 to I0_STS8 (1: Enabled)

*1. The parameter setting is enabled after SENS_ON command execution is completed.

*2. When using fully-closed loop control, set the reference units/s.

*3. If you set the Speed Unit Selection (parameter 41: PnA82) to 0002h adjust the Speed Base Unit Selection
(parameter 42: PnA84) to satisfy the following formula.
Rotary Servomotor: 1.28 x Rated speed [min™'] x 10" < Maximum speed [min™]
Linear Servomotor: 1.28 x Rated speed [mm/s] x 10784 < Maximum speed [mm/s]

*4. If you set the Speed Unit Selection (parameter 41: PnA82) to either 0002h or 0003h, set the Speed Base Unit
Selection (parameter 42: PnA84) to a number between -3 and 0.

*5. If you set the Speed Unit Selection (parameter 41: PnA82) to 0004h, set the Speed Base Unit Selection (param-
eter 42: PnA84) to 0.

*6. If you set the Torque Unit Selection (parameter 47: PnA8E) to 0001h, adjust the Torque Base Unit Selection
(parameter 48: PnA90) to satisfy the following formula.
128 x 1079 < Maximum torque [%)]

*7. If you set the Torque Unit Selection (parameter 47: PNA8E) to 0002h, set the Torque Base Unit Selection
(parameter 48: PnA90) to 0.

*8. Change the setting when the reference is stopped (i.e., while DEN is set to 1). If you change the setting during
operation, the reference output will be affected.
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9.1 Corresponding SERVOPACK and SigmaWin+ Function Names

9.1.1 Corresponding SERVOPACK Monitor Display Function Names

m Corresponding SERVOPACK and SigmaWin+ Function Names

This section gives the names and numbers of the monitor display functions used by the
SERVOPACKSs and the names used by the SigmaWin+.

9.1.1

Corresponding SERVOPACK Monitor Display Function

Names
SigmaWin+ SERVOPACK
Button in
Menu Name [Unit] Un No. Name [Unit]
Dialog Box
Motor Speed [min™"] Un000 | Motor Speed [min]
Speed Reference [min™] Un001 | Speed Reference [min™']
Torque Reference [%]
[0}
Torque Reference [%] Un002 (percentage of rated torque)
Rotational Angle 1 [encoder pulses] Rotational Angle 1 [encoder pulses]
(number of encoder pulses from Un003 | (number of encoder pulses from encoder phase
encoder phase C) C displayed in decimal)
Rotational Angle 2 [deg] Rotational Angle 2 [deg]
; . - Un004 ) . -
(electrical angle from polarity origin) (electrical angle from polarity origin)
. Input Reference Pulse Speed [min™]
1 7
Input Reference Pulse Speed [min”] | UnQO (displayed only during position control)
" - . Position Error Amount [reference units]
Motion Position Deviation [reference units] Un008 (displayed only during position control)
Monitor Accumulated Load Ratio [%]
Accumulated Load Ratio [%] Un009 | (percentage of rated torque: effective torque in
cycles of 10 seconds)
Regenerative Load Ratio [%]
. . (percentage of processable regenerative
O,
Regenerative Load Ratio [%] UnGOoA power: regenerative power consumption in
cycles of 10 seconds)
. . ) Power Consumed by DB Resistance [%]
SDJrr;arH(')Cn B[g/a]ke Resistor Power Con UnOOB | (percentage of processable power at DB acti-
P ° vation: displayed in cycles of 10 seconds)
Input Reference Pulse Counter [ref- .
erence units] Un00C | Input Reference Pulse Counter [reference units]
giles(i}t;?Ck Pulse Counter [encoder Un00D | Feedback Pulse Counter [encoder pulses]
Fully-closed Loop Feedback Pulse
Counter (value after electronic gear Fully-closed Loop Feedback Pulse Counter
conversion (Pn24A and Pn24C) for UNnOOE (value after electronic gear conversion (Pn24A
external encoder conversion) and Pn24C) for external encoder conversion)
Motion [encoder pulses of motor-end [encoder pulses of motor-end encoder]
Monitor: | encoder]
SERVO- | Total Operation Time [100 ms] Un012 | Total Operation Time [100 ms]
PACK with
Analog Eﬁﬁg]ba(;k Pulse Counter [reference Un013 | Feedback Pulse Counter [reference units]
Voltage/
Pulse Train | Overheat Protection Input [0.01 V] UnO2F | Overheat Protection Input [0.01 V]
Refer- Power Consumption [W] Un032 | Power Consumption [W]
ences Consumed Power [0.001 Wh] Un033 | Consumed Power [0.001 Wh]
[(\J/\L/Jrr]?ulatlve Power Consumption Un034 | Cumulative Power Consumption [Wh]
Absolute Encoder Multiturn Data Un040 | Absolute Encoder Multiturn Data

Continued on next page.
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9.1.1 Corresponding SERVOPACK Monitor Display Function Names

Continued from previous page.

SigmaWin+ SERVOPACK

Button in

Menu Name [Unit] Un No. Name [Unit]

Dialog Box

Motion Position within One Rotation of Uno41 Position within One Rotation of Absolute

Monitor: Absolute Encoder [encoder pulses] Encoder [encoder pulses]

SERVO', Lower Bits of Absolute Encoder Un042 Lower Bits of Absolute Encoder Position

PACKWith | poition [encoder pulses] [encoder pulses]

Analog

Voltage/

Pulse Train | Upper Bits of Absolute Encoder Un043 Upper Bits of Absolute Encoder Position

Refer- Position [encoder pulses] [encoder pulses]

ences
Fully-closed Loop Feedback Pulse

Fully-closed Loop Feedback Pulse Counter
Counter [encoder pulses of motor- UnOOE [encoder pulses of motor-end encoder]
end encoder]
Total Operation Time [100 msg] Un012 | Total Operation Time [100 msg]
Egﬁg]baCk Pulse Counter [reference Un013 | Feedback Pulse Counter [reference units]
Overheat Protection Input [0.01 V] Un02F | Overheat Protection Input [0.01 V]

Motion Current Backlash Compensation Un030 Current Backlash Compensation Value [0.1 ref-

‘,[\(A)(r)'g_ER Value [0.1 reference units] erence units]

VO'PACK Backlash Compensation Value Set- Uno31 Backlash Compensation Value Setting Limit

with ting Limit [0.1 reference units] [0.1 reference units]

MECHATR | Power Consumption [W] Un032 | Power Consumption [W]

8'62:‘3}2' Consumed Power [0.001 Wh] Un033 | Consumed Power [0.001 Wh]

cations (\;/\L/J?wat've Power Consumption Un034 | Cumulative Power Consumption [Wh]

Reference | [Wh]

Absolute Encoder Multiturn Data Un040 | Absolute Encoder Multiturn Data
Position within One Rotation of Uno41 Position within One Rotation of Absolute
Absolute Encoder [encoder pulses] Encoder [encoder pulses]
Lower Bits of Absolute Encoder Lower Bits of Absolute Encoder Position

o Un042
Position [encoder pulses] [encoder pulses]
Upper Bits of Absolute Encoder Un043 Upper Bits of Absolute Encoder Position
Position [encoder pulses] [encoder pulses]

. . . Effective Gain Monitor (gain settings 1 = 1, gain
Active Gain Monitor un014 settings 2 = 2)

E/Itgrtw?tir Safety I/0O Signal Monitor Un015 | Safety I/0O Signal Monitor
Semi-closed/Fully-closed Loop Con- Uno8B Semi-closed/Fully-closed Loop Control Online
trol Online Switching Monitor Switching Monitor

Input Sig-

nal Moni- | Input Signal Monitor Un005 | Input Signal Monitor

tor

Output

Signal Output Signal Monitor Un006 | Output Signal Monitor

Monitor
Installation Environment Monitor — Un025 SERVOPACK Installation Environment Monitor
SERVOPACK [%]

Installation Environment Monitor — Servomotor Installation Environment Monitor
Un026 o
Servomotor* (%]

Service S‘zm"fr‘f 'F-gr? Prediction Monitor =\ ;1007 | Built-in Fan Remaining Life Ratio [%]

Life Moni- Service Life Prediction Monitor

tor - i ining Li io [9
Capacitor Un028 | Capacitor Remaining Life Ratio [%]

Service Life Prediction Monitor — Un029 Surge Prevention Circuit Remaining Life Ratio
Surge Prevention Circuit [%]
Service Life Prediction Monitor — UnO2A | Dynamic Brake Circuit Remaining Life Ratio [%]

Dynamic Brake Circuit

Continued on next page.
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9.1.1 Corresponding SERVOPACK Monitor Display Function Names

Continued from previous page.
SigmaWin+ SERVOPACK
Button in
Menu Name [Unit] Un No. Name [Unit]
Dialog Box
Product
Informa- Motor — Resolution - -
tion
- Un020 | Rated Motor Speed [min™']
- Un021 | Maximum Motor Speed [min™]

* This applies to the following motors. The display will show O for all other models.
SGM7J, SGM7A, SGM7P, SGM7G, SGMMV, SGM7E, SGM7F, and SGMCV
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