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About this Manual

This manual describes the feed shaft motor drive of the -7-Series AC Servo Drive X-7S SERVO-
PACKs for cutting 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

table.

2-7S SERVOPACK with
MECHATROLINK-II

Item Mgr]]'jal Communications References
Product Manual
(Manual No.: SIEP S800001 28)
The X2-7 Series - 1.1
Product Introduction 1.1 —
Interpreting the Nameplates - 1.2
Part Names - 1.3
Basic Informa- | Model Designations 1.2 -
tion on Combinations of SERVOPACKSs and Servomotors 1.3 -
SERVOPACKS Functions 1.4 -
Restrictions 1.5 -
SigmaWin+ 1.6 -
Combining the SERVOPACKSs with MP-Series Machine 17 _
Controllers and the MPE720 Engineering Tool
Ratings 2.1 -
Overload Protection Characteristics 2.2 -
. Specifications 2.3 -
Selecting a -
SERVOPACK | Block Diagrams - 2.2
External Dimensions - 2.3
Examples of Standard Connections between SERVO- B 54
PACKSs and Peripheral Devices
SERVOPACK Installation - Chapter 3
Wiring Precautions - 4.1
Basic Wiring Diagrams 3.1 -
Wiring the Power Supply to the SERVOPACK - 4.3
Wiring and Wiring Servomotors - 4.4
Connecting I/O Signal Connections 3.2 -
SERVOPACKs Connecting the Gap Sensor 3.3 -
Connecting Safety Function Signals - 4.6
Connecting MECHATROLINK Communications Cables - 4.7
Connecting the Other Connectors - 4.8
Basic Functions That Require Setting before Operation - Chapter 5
Clearance Control Chapter 4 -
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=-7S SERVOPACK with
This MECHATROLINK-III
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Warnings '
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: 9.4 -
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Appendices Corresponding SERVOPACK and SigmaWin+ Function 11.1 _
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Related Documents

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

Document Name

Document No.

Description

®

Machine Controller and
Servo Drive

General Catalog

Machine Controller and
AC Servo Drive
Solutions Catalog

KAEP S800001 22

Describes the features and 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 X-
7-Series AC Servo Drives, including
features and specifications.

@
Built-in Function Manuals

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

User’s Manual

SIEP S800002 03

Provides detailed information on
the specifications, system configu-
ration, and application methods of
the Motion Control Function Mod-
ules (SVD, SVC4, and SVR4) for X-
7-Series X-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 Z-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 ~-7C SERVOPACKS.

Continued on next page.



Continued from previous page.

Classification

Document Name

Document No.

Description

®
Enclosed Documents

X-7-Series AC Servo Drive
2-7S and -7W SERVOPACK
Safety Precautions

TOMP C710828 00

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

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Safety Precautions

Option Module

TOBP C720829 00

Provides detailed information for
the safe usage of Option Modules.

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide
Command Option Module

TOBP C720829 01

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

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/X-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide

Safety Module

TOBP C720829 06

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

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide

INDEXER Module

TOBP C720829 02

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

X-V-Series/Z-V-Series

for Large-Capacity Models/
X-7-Series

Installation Guide
DeviceNet Module

TOBP C720829 07

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

@

X-7-Series

¥-7C SERVOPACK
Product Manual

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

SIEP S800002 04

Provides detailed information on
selecting X-7-Series £-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

2-7C SERVOPACK
Troubleshooting
Manual

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

SIEP S800002 07

Provides detailed troubleshooting
information for X-7-Series X-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
>-7S SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

SIEP S800001 28

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

SIEP S800001 29

Provide detailed information on
selecting X-7-Series Z-7S and
2-7W SERVOPACKS; installing,

connecting, setting, testing in trial
operation, tuning, monitoring, and

maintaining Servo Drives; and
other information.

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

X-7-Series AC Servo Drive
2-7S/Z-7W 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 X-7-Series
SERVOPACKS.

Continued on next page.
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Classification

Document Name

Document No.

Description

)]

X-7-Series

2-7S/2-7TW SERVOPACK
FT/EX

Product Manuals

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

Product Manual

SIEP S800001 84

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

for Press and Injection
Molding Application
Product Manual

SIEP S800001 94

X-7-Series AC Servo Drive
3-7S 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

This manual
(SIEP S800002 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

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

for Semi-/Fully-Closed Loop
Control Online Switching

for Conveyance Application
Product Manual

SIEP S800002 27

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

for Gantry Applications
Product Manual

SIEP S800002 29

Provide detailed information on the
FT/EX Option for 2-7-Series
SERVOPACKS.

®@
Option Module
User’s Manual

AC Servo Drives

X-V Series/X-V Series

for Large-Capacity Models/
-7 Series

User’'s Manual

Safety Module

SIEP C720829 06

Provides detailed 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.

X-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.

@
Programming
Manuals

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 ~-7C SERVOPACKS.

Machine Controller
MP3000 Series
Motion Programming
Manual

SIEP C880725 14

Provides detailed information on
the motion programming and
sequence programming specifica-
tions and instructions for 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

X-7-Series
Operation Interface
Operating Manuals

Machine Controller
MP2000/MP3000 Series
Engineering Tool
MPE720 Version 7
User’s Manual

SIEP C880761 03

Describes in detail how to operate
MPE720 version 7.

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

SIEP S800001 33

Describes the operating proce-
dures for a Digital Operator for a
X-7-Series Servo System.

AC Servo Drive
Engineering Tool
SigmaWin+
Operation Manual

SIET S800001 34

Provides detailed operating proce-
dures for the SigmaWin+ Engineer-
ing Tool for a Z-7-Series Servo
System.

Distributed
I/O Module
User’s Manual

MECHATROLINK-III
Compatible 1/0 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.

Xi



Using This Manual

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

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

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

Linear Servomotor A generic term used for a X-7-Series Linear Servomotor (SGLG, SGLF, or SGLT).
SERVOPACK A X-7-Series Z-7S Servo Amplifier with MECHATROLINK-III 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.

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.

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

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

base block (BB)

Main Circuit Cable

SigmaWin+

@ Differences in Terms for Rotary Servomotors and Linear Servomotors

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

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

Xii



€ Notation Used in this Manual

B Notation for Reverse Signals

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

Notation Example
BK is written as /BK.

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

[_Aﬁ

Speed Loop Gain

Pn100

Parameter

number

This is the setting range
for the parameter.

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

‘Ths is the minimum

parameter setting
before shipment.

change made to the
parameter will
become effective.

classification.

Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0. 1 Hz 400, Immediately Tuning
This is the This is when any

This is the parameter

- 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.
N\ \
| A\

Parameter
number

selecting fun

ctions.

The notation “n.O0O00OO” indicates a parameter for

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

n

Notation Examples for Pn002

This column explains the
selections for the function.

Digit Notation Numeric Value Notation
.00 00O Notation Meaning Notation Meaning
T_, Pn002 = |Indicates the first digit from Pn002 = | Indicates that the first digit from

n.O0O0OX | 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.O0OXO | from the right in Pn002. n.OO10 | the right in Pn0O02 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OOXOO | the right in Pn002. n.0100 | 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.10000 | 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.



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.

/N\ 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

/\ 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/0 Sig-
nal Cables and Encoder Cables.

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

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

» Turn ON the power supply to the SERVOPACK only after all wiring, including the main circuit termi-

nals, has been completed.

« If a connector is used for the main circuit terminals, remove the main circuit connector from the SER-
VOPACK before you wire it.
Insert only one wire per insertion hole in the main circuit terminals.
When you insert a wire, make sure that the conductor wire (e.g., whiskers) does not come into con-
tact with adjacent wires.

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

NOTICE

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

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

® Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the 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

® 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.

/N\ 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 normally,
normal operation may not be possible, possibly resulting in machine or equipment damage.

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

A DANGER

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

/\ WARNING

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

/\ CAUTION

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

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

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

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

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

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

B Disposal Precautions

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

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

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

® The products shown in illustrations in this document are sometimes shown without covers or
protective guards. Always replace all covers and protective guards before you use the product.

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

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

® Any and all quality guarantees provided by Yaskawa are null and void if the customer modifies
the product in any way. Yaskawa disavows any responsibility for damages or losses that are
caused by modified products.




@ 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, 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.

€ North American Safety Standards (UL)

® 0
—
— ®
(-
g C US
Product Model North American Safety Standards (UL File No.)
SERVOPAGKs | SGD7S OSA G222 N0 T4
« SGM7M
« SGM7A
Rotary * SGM7J Bt 1883:23
Servomotors + SGM7P (E165827)
« SGM7G
+ SGMMV
« SGMT7E
« SGM7F-O0A,
-008B, -00C, and
-0O00D (Small-Capacity
Direct Drive Servomotors with Cores) Bt 1882:5
Servomotors + SGMCV (E165827)
« SGMCS-0O0OB,
-00c, -00D, and
-O0E (Small-Capacity,
Coreless Servomotors)
« SGLGW*
Linear - SGLFW* Ht 1883:23
Servomotors « SGLFW2 (E165827)
« SGLTW*

* Only products with derating specifications are in compliance with the UL Standards. Estimates are available for those prod-
ucts. Contact your Yaskawa representative for details.
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& EU Directives

CE

Product European Directive Harmonized Standards
o mery Jrective EN ISO13849-1: 2015
EN 55011 group 1, class A
EMC Directive £\ 0100062
SERVOPACKSs SGD7S 2014/30/EU EN 61800-3 (Category C2, Second
environment)
Low Voltage Directive EN 50178
2014/35/EU EN 61800-5-1
RoHS Directive
2011/65/EU EN 50581
EN 55011 group 1, class A
EMC Directive EN 61000-6-2
2004/108/EC EN 61800-3 (Category C2, Second
environment)
SGMMV Low Voltage Directive | EN 60034-1
2006/95/EC EN 60034-5
RoHS Directive
2011/65/EU EN 50581
Rotary
Servomotors EN 55011 group 1, class A
EMC Directive £\ 0100062
« SGM7M 2014/30/EU A
« SGM7J EN 61800-3 (Category C2, Second
« SGM7A environment)
*« SGM7P Low Voltage Directive EN 60034-1
* SGM7G 2014/35/EU EN 60034-5
RoHS Directive
2011/65/EU EN 50581
EN 55011 group 1, class A
* SGM7E EMC Directive EN 61000-6-2
, . « SGMCV EN 61800-3 (Category C2, Second
Direct Drive . SGMCS-00B, environment)
Servomotors -00OC, -00D, and Low Voltage Directive | EN 60034-1
-O0E (Small-Capacity, 2014/35/EU EN 60034-5
Coreless Servomotors) RoHS Directive
2011/65/EU EN 50581
EN 55011 group 1, class A
EMC Directive EN 61000-6-2
. 2014/30/EU EN 61000-6-4
_ + SGLG EN 61800-3 (Category C2, Second
Linear o SGLF* environment)
Servomotors ' gg::_FEQ Low Voltage Directive EN 60034-1
2014/35/EU
RoHS Directive
2011/65/EU EN 50581

* For Moving Coils, only models with “-E” at the end of model numbers are certified.

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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€ Safety Standards

Product Model Safety Standards Standards
. EN ISO13849-1: 2015
Safety of Machinery IEC 60204-1
IEC 61508 series
SERVOPACKs SGD7S Functional Safety IEC 62061
IEC 61800-5-2
EMC IEC 61326-3-1
W Safety Parameters
Iltem Standards Performance Level
Safety Integrity Level IEC 61508 SIL3
yintegrty IEC 62061 SILCL3
Mission Time IEC 61508 10 years 20 years
- . IEC 61508 PFH = 4.04 x 10° PFH = 4.05 x 10°
Probability of Dangerous Failure per Hour IEC 62061 [1/n] (4.04% of SIL3) | [1/n] (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 ISO 13849-1

DCavg: Medium

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

Hardware Fault Tolerance IEC 61508 HFT =1
Subsystem IEC 61508 B
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1.1 Product Introduction

m Product Introduction

The FT21 SERVOPACKS uses mode (gain) switching, predictive control, and quadrant projec-
tion correction to improve trajectory tracking performance. They are designed for use in con-
touring and other metal processing. Clearance control that uses a gap sensor has also been

implemented to enable applications with laser processing machines.

This section describes the main features.

» You can use mode (gain) switching, predictive controls, and quadrant projection correction to
suppress radial reduction when cutting circles and projections when switching quadrants.
These enable high-speed, high-precision processing.

* You can use clearance control with a gap sensor to perform high-precision control of the gap
between the workpiece and control target.



1.2 Model Designations

Model Designations

1.2.1 Interpreting SERVOPACK Model Numbers

1.21

Interpreting SERVOPACK Model Numbers

SGD7S -

RO A 20 A 031

F21 B

, 1st+2nd+3rd 4th 5th+6th 7th Y 8th+0th+10th Yl 11th+12th+13th 14th
Z-7-Series digits digit digits digit digits digits digit
2-7S
SERVOPACKSs

N Maximum Applicable . Hardware Options
1st+2nd+3rd digits Motor Capacity Gulelielly \/oltage 8th+9th+10th digits Specification
Voltage| Code Specification Code Specification Code Specification

R70™1 | 0.05 kW A | 200 VAC 031 |Varnished and analog sensor input

RO | 0.1 kw F [100VAC

*
1R6*1 0.2 kW 11th+12th+13th digits A{=uES{elieliilez\ilela}
2R8" | 0.4KkW 5th-+6th digi *2
eIy Interface P
3R8 0.5 KW . Code Specification
5R5°1 | 0.75 kKW Code Specification F21 |Cutting applications
MECHATROLINK-III
Three- | 7R6 TORW 20 communications reference i ification™3
Prase, | 120 15 KW Waigkelle]l§ BTO Specification
200VAC | 130 2.0 KW Code Specification

200 3.0 KW akelely Design Revision Order None | None

330 5.0 kW A B BTO specification

470 6.0 kW

550 7.5 kW

590 11 kKW

780 15 kKW
. R70 0.05 kW

Snde- "pog | 0.1 kW

Phase,

100VAG | 2R1 0.2 kW
2R8 0.4 kW

*1. You can use these models with either a single-phase or three-phase input.
*2. The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomotors.

*3. The BTO specification indicates if the SEVOPACK is customized by using the MechatroCloud BTO service. You
need a BTO number to order SERVOPACKSs with customized specifications.

Refer to the following catalog for details on the BTO specification.
(11 AC Servo Drives 2-7 Series (Manual No.: KAEP S800001 23)

122

Interpreting Servomotor Model Numbers

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

(1] =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)
(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 £-7-Series Servomotors.
(11 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

[1 =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)
(1 =-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 1-8

» 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

Linear Encoder Pitch Setting

Writing Linear Servomotor Parameters

Selecting the Phase Sequence for a Linear Ser-
vomotor

Polarity Sensor Setting

Polarity Detection

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

Software Limits and Settings

Multiturn Limit Setting

Adjustment of Motor Current Detection Signal
Offset

Forcing the Motor to Stop
Speed Ripple Compensation
| Current Control Mode Selection

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

Iz 1.5.1 Function Application Restrictions on page 1-8

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

Iz 1.5.1 Function Application Restrictions on page 1-8

Current Gain Level Setting

| Speed Detection Method Selection
Fully-Closed Loop Control

[1] =-7-Series 2-7S SERVOPACK with MECHATROLINK-III

Safety Functions

External Latches

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

Basic Information on SERVOPACKSs
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1.4 Functions

» Functions Related to the Host Controller

Function

Reference

Electronic Gear Settings

IO Signal Allocations

ALM (Servo Alarm) Signal

/WARN (Warning) Signal

/TGON (Rotation Detection) Signal

/S-RDY (Servo Ready) Signal

/N-CMP (Speed Coincidence Detection) Signal

/COIN (Positioning Completion) Signal

/Near (NEAR) Signal

Speed Limit during Torque Control

/VLT (Speed Limit Detection) Signal

Encoder Divided Pulse Output

Selecting Torque Limits

Vibration Detection Level Initialization

Alarm Reset

Replacing the Battery

Setting the Position Deviation Overflow Alarm
Level

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

« Functions to Achieve Optimum Motions

Function

Reference

| Tuning-less Function

Iz 1.5.1 Function Application Restrictions on page 1-8

Autotuning without a Host Reference

Autotuning with a Host Reference

Custom Tuning

Anti-Resonance Control Adjustment

Vibration Suppression

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

| Gain Selection

I 1.5.1 Function Application Restrictions on page 1-8

Friction Compensation

Backlash Compensation

Model Following Control

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

| Compatible Adjustment Functions

I 1.5.1 Function Application Restrictions on page 1-8

Mechanical Analysis

Easy FFT

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

Predictive Control

IZ 7.1 Parameter Adjustments for Predictive Control on page

7-2

Quadrant Projection Correction

Mode (Gain) Switching

I 6.4 Mode (Gain) Selection on page 6-5

Clearance Control

I Chapter 4 Clearance Control

« Functions for Trial Operation during Setup

Function

Reference

Software Reset

Trial Operation for the Servomotor without a
Load

Program Jogging

Origin Search

Test without a Motor

Monitoring Machine Operation Status and Signal

Waveforms

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




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

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

Basic Information on SERVOPACKSs
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1.5 Restrictions

1.5.1 Function Application Restrictions

E Restrictions

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

manual.

151 Function Application Restrictions

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

used.

Function

Restriction

Current Control Mode Selection

Speed Detection Method Selec-
tion

Tuning-less Function

These functions cannot be used.

Gain Selection

This function cannot be used.

However, you can use similar mode (gain) switching functions that are spe-
cific to the SERVOPACKS described in this manual. Refer to the following
sections for details.

IZ 6.4 Mode (Gain) Selection on page 6-5

Compatible Adjustment Func-
tions

This function cannot be used.

152 Restrictions on Specifications

The following restrictions on specifications apply when the SERVOPACKSs described in this

manual are used.

ltem

Restriction

Linear Servomotor Overheat Protection

Signal (input)

This function cannot be used.




1.6 SigmaWin+

A sgmawine

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

Basic Information on SERVOPACKS

H
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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+.



Selecting a
SERVOPACK

This chapter provides information required to select
SERVOPACKS, such as specifications, block diagrams,
dimensional drawings, and connection examples.
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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 | 7TR6A | 120A | 180A | 200A | 330A
Maximum Applicable
Motor Capacity [kW] 0.05 | 0.1 0.2 0.4 0.5 | 0.75 1.0 1.5 2.0 3.0 5.0
Continuous Output Cur- | 566 | 091 | 16 | 28 | 38 | 55 | 7.6 | 11.6 | 185 | 19.6 | 32.9
rent [Arms]
Instantaneous Maximum
Output Current [Arms] 2.1 3.2 5.9 9.3 11 16.9 17 28 42 56 84
Mai Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
ain
Circuit | INPUt Current 04 | 08 | 1.3 | 25 | 30 | 41 | 57 | 73 | 10 | 15 | 25
[Arms]
c Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
on-
trol | Input Current 02 | 02 |02 |02 |02 0202|0202 |025]| 03
[Arms]
Power Supply Gapacity 02 |03 |05 |10 |13 |16 | 23 |32 | 40 | 59 | 75
[KVA]
Main Circuit Power
Loss [W] 5.0 7.0 11,9 | 22,5 | 285 | 38.9 | 49.2 | 72.6 |104.2|114.2 |226.6
Control Circuit
Power Loss [W] 12 12 12 12 14 14 14 15 16 16 19
Power —
Loss” Built-in Regenera-
tive Resistor - - - - 8 8 8 12 12 12 36
Power Loss [W]
[T\/?/t]a'PowerLoss 17.0 | 19.0 | 23.9 | 345 | 50.5 | 60.9 | 71.2 | 97.6 |136.2 |146.2 | 281.6
Built-In | Resis-
Regen. | tance [] | - - - 40 | 40 | 40 | 20 | 12 | 12 8
S‘zgen erative Capacit
'@~ | Resis- y | _ _ _ _
tive ror W] 40 40 40 60 60 60 180
Resis- —
tor Minimum Allow-
able External 40 40 40 40 40 40 40 20 12 12 8

Resistance [Q]

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
Main Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Circuit Input Current [Arms]”! 29 37 54 73
c | Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
ontro 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 Eﬁti?rgg\llviregﬂ(e)gir[avt\;\]/e Resistor 1802 350" 350" 350"
Total Power Loss [W] 292.7 347.9 393.3 529.4
Resistance [Q] 6.25" 3.13" 3.13" 3.13"
5?;33;%2;25;} Capacity [W] 880" 1760" 1760% 1760"
Unit l%/lér;lir;:rr?célllgv]vable External 58 59 59 59
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-RAQ5-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
o Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Main Circuit
Input Current [Arms]* 08 | 16 | 24 | 50 | 87 | 16
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 0.2 0.2 0.2 0.2 0.2 0.25
Power Supply Capacity [kKVA]* 0.2 0.3 0.6 1.2 1.9 4.0
Main Circuit Power Loss [W] 5.0 71 12.1 23.7 39.2 71.8
Control Circuit Power Loss [W] 12 12 12 12 14 16
Power Loss* | Built-in Regenerative Resistor _ B B B 8 19

Power Loss [W]

Total Power Loss [W] 17.0 19.1 24 1 35.7 61.2 103.8

Built-In Regen- | Resistance [Q] - - - - 40 12
Regenerative | erative Resistor | Capacity [W] - - - - 40 60
Resistor e

Minimum Allowable External 40 40 40 40 40 19

Resistance [Q]

Overvoltage Category

* This is the net value at the rated load.

Selecting a SERVOPACK

2-3



2-4

2.1 Ratings

2.1.3 270 VvDC
213 270 VDC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7R6A | 120A
Maximum Applicable Motor Capacity [kW] 0.05 | 0.1 0.2 0.4 0.5 | 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 55 76 | 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, -15% to +10%
Main Circuit
Input Current [Arms]”! 0.5 ‘ 1.0 ‘ 1.5 ‘ 3.0 ‘ 3.8 | 4.9 ‘ 6.9 ‘ 11
Power Supply 270 VDC to 324 VDC, -15% to +10%
Control Input Current [Arms]™! 02 |02 |02 ]02o02o02]o02 022
Power Supply Capacity [kVA]"! 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
Main Circuit Power Loss [W] 4.4 5.9 9.8 17.5 | 28.0 | 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 | 29.5 | 37.0 | 44.7 | 52.7 | 70.8
Overvoltage Category Il
*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 Output Current [Arms] | 42.0 56.0 84.0 110 130 140 170
o Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit
Input Current [Arms]* 14 | 20 | 34 | 36 | 48 | 68 | o2
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Input Current [Arms]* 0.25 0.25 0.3 0.3 0.3 0.4 0.4
Power Supply Capacity [kKVA]* 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 Il
* This is the net value at the rated load.
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, -15% to +10%, 50 Hz/60 Hz
Main Circuit
Input Current [Arms]* 1.5 2.5 5 10
Control Power Supply 100 VAC to 120 VAGC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]* 0.38 0.38 0.38 0.38
Power Supply Capacity [kVA]* 0.2 0.3 0.6 1.4
Main Circuit Power Loss [W] 5.3 7.8 14.2 26.2
Power Loss* | Control Circuit Power Loss [W] 12 12 12 12
Total Power Loss [W] 17.3 19.8 26.2 38.2
Efggrggt'or Minimum Allowable Resistance [Q)] 40 40 40 40

Overvoltage Category

* This is the net value at the rated load.



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.

10000
SERVOPACK Model: N
& 1000 S SGD7S-3R8A, -5R5A, -7TR6A, 3
@ N -120A, -180A, -200A, -330A,
£ -470A, -550A, -590A, or -780A]
& 100 = X
3 > ES
8 N
10 ESERVOPACK Model:
IFSGD7S-R70A, -R90A,
- 1R6A, -2R8A, -R7OF,
-R90F, -2R1F, or -2R8F
1 Instantaneous maximum output current % 100%
(o]
100 200 230 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.

Selecting a SERVOPACK
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2.3 Specifications

Specifications

This section gives the general specifications of the SERVOPACKS.

Item

Specification

Control Method

|GBT-based PWM control, sine wave current drive

Serial encoder: 17 bits (absolute encoder)
With Rotary 20 bits or 24 bits (incremental encoder/absolute
Servomotor encoder)
22 bits (absolute encoder)
Feedback . . .
 Absolute linear encoder (The signal resolution depends on the abso-
With Linear lute linear encoder.)
Servomotor * Incremental linear encoder (The signal resolution depends on the
incremental linear encoder or Serial Converter Unit.)
-5°C to 55°C
Surrounding Air Tem- | With derating, usage is possible between 55°C and 60°C.
perature”! Refer to the following manual for derating specifications.
[:I] 2-7-Series Z-7S SERVOPACK with MECHATROLINK-IIl Communications References
Product Manual (Manual No.: SIEP S800001 28)
Storage Temperature | -20°C to 85°C
Surrounding Air o . .- . . .
Hurmidity 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?
s Degree SERVOPACK Model: SGD7S-
nviron-
mental Degree of Protection IP20 R70A, RO0A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, and 120A,
Conditions IP10 180A, 200A, 330A, 470A, 550A, 590A, and 780A
2
. » Must be no corrosive or flammable gases.
Pollution Degree . .
» Must be no exposure to water, oil, or chemicals.
» Must be no dust, salts, or iron dust.
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.
[:[] 3-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications 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

Applicable Standards

Refer to the following section for details.

I3 Compliance with UL Standards, EU Directives, and Other Safety Stan-
dards on page xxvii

Mounting

Base-mounted

Speed Control Range

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

Coefficient of Speed
Perfor- Fluctuation™?
mance

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

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

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

Torque Control Preci-
sion (Repeatability)

+1%

Soft Start Time
Setting

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

2-6
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2.3 Specifications

Continued from previous page.

Iltem Specification
Encoder Divided Phase A, phase B, phase C: Line-driver output
Pulse Output Number of divided output pulses: Any setting is allowed.
Gap Sensor Signal Number of input points: 1
Input Input voltage range (£12 V)
Allowable voltage range: 24 VDC £20%
Number of input points: 7
(Input method: Sink inputs or source inputs)
Input Signals
Input  /DEC (Origin Return Deceleration Switch) signal
Sequence | Signals » /EXT1 to /EXT3 (External Latch Input 1 to 3) signals
Input ThatCan | « P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) sig-
Signals Be Allo- nals
cated « /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
Torque Limit) signals
» /P-DET (Polarity Detection) signal
A signal can be allocated and the positive and negative logic can be
changed.
. Allowable voltage range: 5 VDC to 30 VDC
/O Signals Fixed Number of output points: 1
Output (A photocoupler output (isolated) is used.)
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 Completion) signal
Output Output « /NV-CMP (Speed Coincidence Detection) signal
Signals Signals » /TGON (Rotation Detection) signal
That Can | « /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 maWin+)
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
i CN83 :
S;ﬁg?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

Displays/Indicators

CHARGE, PWR, CN, L1, and L2 indicators, and one-digit seven-seg-
ment display

Continued on next page.

Selecting a SERVOPACK
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2.3 Specifications

Continued from previous page.

Iltem

Specification

Communications Pro-
tocol

MECHATROLINK-III

Station Address

03 to EF hex (maximum number of slaves: 62)

MECHA- Settings The rotary switches (S1 and S2) are used to set the station address.
TROUNK._”l Transmission Speed | 100 Mbps
communi- 125 ps, 250 us, 500 us, 750 us
cations e ) ) , ;
Transmission Cycle 1.0 ms to 4.0 ms (multiples of 0.5 ms)
Number of Transmis- | 32 or 48 bytes/station
sion Bytes A DIP switch (S3) is used to select the number of transmission bytes.
Performance Position, speed, or torque control with MECHATROLINK-III communi-
Reference cations
e - .
Method Reference Input MECHATROLINK-IIl commands (sequence, motion, data setting, data

access, monitoring, adjustment, etc.)

Profile

MECHATROLINK-III standard servo profile

MECHATROLINK-III Communica-
tions Setting Switches

Rotary switch (S1 and S2) positions: 16

Number of DIP switch (S3) pins: 4

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: £10 mA

Settling time (£1%): 1.2 ms (Typ)

Dynamic Brake (DB)

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

Regenerative Processing

Built-in (An external resistor must be connected to the SGD7S-470A to
-780A.)

Refer to the following catalog for details.

[T1 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.

Safety
Functions

Inputs /HWBB1 and /HWBB2: Base block signals for Power Modules
Output EDM1: Monitors the status of built-in safety circuit (fixed output).
Applicable

Standards™ ISO13849-1 PLe (Category 3), IEC61508 SIL3

Applicable Option Modules

Fully-closed Modules and Safety Modules
Note: You cannot use a Fully-closed Module and a Safety Module together.

*1. If you combine a £-7-Series SERVOPACK with a 2-V-Series Option Module, the following 2-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:

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.
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This chapter provides information on wiring and connecting
SERVOPACKS to power supplies and peripheral devices.
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3.1 Basic Wiring Diagrams

3.1

Basic Wiring Diagrams

This section provides the basic wiring diagrams.

Refer to the following section for details on the I/O signal connector (CN1).
IZ 3.2 1/0 Signal Connections on page 3-4

Refer to the following manual for details on terminals and connectors other than those given

above.

3-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)

! 35A

SERVOPACK

1Ry
™~

(For servo alarm

display)

ON OFF

Servo power Servo power

X—

1PL

1KM

of100Q

Gap sensor signal input

Sequence input signal
power supply input

or less.

+24V *3 +24VIN

Ground to
aresistance

Motor

| Main circuit )
terminals U
Vv

terminals

ALM+

<———  Servo Alarm Output

(OFF for alarm)

General-purpose sequence input 1 TSI (P-0T)
Forward Drive Prohibit input: OFF to prohibit dri
(Forward Drive Prohibit inpu 0 prohibit drive) 1 &(/BK*—) General-purpose sequence output 1
(- ,g .
General-purpose sequence nput 2 /SI2 (N-OT) 8 = ‘ 2),/501- /BK-) (Brake output: ON to release brake)
(Reverse Drive Prohibit input: OFF to prohibit drive) 23),/S02+
General-purpose sequence input 3 /SI3 (/DEC) 9 %%ig /802- Sﬁnirta\g—purpose sequence
(Origin Return Deceleration Switch input: 5 P
ON at limit switch) «/S03+ onora
_— %%»% ~ eneral-purpose sequence
General-purpose sequence input 4 /514 VEXTT) 10 - 26 ﬁ output 3
(External Latch Input 1: ON for latch) 17 ), PAO *5 Encoder Divided
=y [; 18 ),/PAO Pulse Output,
General-purpose sequence input 5 /SI5 (EXT2) (11 j: Phase A P
(External Latch Input 2: ON for latch)
#Z%Si 19/),PBO *5  Encoder Divided
General-purpose sequence input 6 | /SIBUEXT3) [12 20 ),/PBO Pulse Output,
(External Latch Input 3: ON for latch) Phase B
‘ /si0 43 %ié 21,,PCO *5 Encoder Divided
General-purpose sequence input O — 227 /PCO Pulse Output,
BAT| Ph:
Battery for absolute N Jj‘j Bt e ) > 14 ase 0
encoder *2 T BAT () 115 164 SG Signal ground
L 28Vto4.5V %;
v | ] 1 T e
Switch  /HWBB1+ | 4

*1, i represents twisted-pair wires.

/HWBB2+

/HWBB1-
A

)

/HWBB2-

FG Connect shield to connector shell.

Frame ground

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

connect a backup battery.

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

reinforced insulation.



3.1 Basic Wiring Diagrams

*4. Refer to the following manual if you use a safety function device.
M gg-SerieS =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP S800001

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

*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 sig-
nals and the /SO1, /SO2, and /SO3 output signals. Refer to the following manual for details.

(1] =-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 1/0 signals of the CN1 connector. If the power supply is shared, the I/O signals may malfunction.

3. Default settings are given in parentheses.

Wiring and Connecting SERVOPACKs
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3.2 1/0 Signal Connections

3.2.1 1/0 Signal Connector (CN1) Names and Functions

I/0 Signal Connections

3.2.1

I/0 Signal Connector (CN1) Names and Functions

The following table gives the pin numbers, names, and functions the I/0 signal pins for the
default settings.

Input Signals

Default settings are given in parentheses.

Signal Pin No. Name Function
e General-purpose Sequence ) ) )
PO 7 Input 1 (Forward Drive Prohibit You can allocate the input signal to use with a
(P-OT) parameter.
Input) )
(Stops Servomotor drive (to prevent overtravel)
/SI2% General-purpose Sequence | \yhen the moving part of the machine exceeds the
(N-OT) 8 Input 2 (Reverse Drive Prohibit range of movement.)
Input)
General-purpose Sequence You can allocate the input signal to use with a
/SI3r 9 Input 3 (Origin Return Decel- parameter.
(/DEC) eration Switch Input) (Connects the deceleration limit switch for origin
return.)
/S14* General-purpose Sequence
(/EXT1) 10 |1n)put 4 (External Latch Input
. General-purpose Sequence You can allocate the input signals to use with
/SIS 11 Input 5 (External Latch Input parameters. .
(/EXT2) 2) (Connect the external signals that latch the current
feedback pulse counter.)
/SI6* General-purpose Sequence
(/EXT3) 12 Isn)put 6 (External Latch Input
You can allocate the input signal to use with a
General-purpose Sequence parameter. . .
/SI0* 13 Inout 0 (Used for general-purpose input. You can monitor
P this signal in the I/O monitor field of MECHA-
TROLINK.)
. Inputs the sequence input signal power supply.
+24VIN 6 gﬁqule”ﬁf 'Lﬂp“t Signal Power | Ao wable voltage range: 24 VDC +20% The 24-
PRIy Inp VDC power supply is not provided by Yaskawa.
BAT+ 14 Battery for Absolute Encoder | These are the pins to connect the absolute
(+) encoder backup battery.
BAT. Battery for Absolute Encoder Do not connect these pins if you use the Encoder
- 15 - Cable with a Battery Case.
()
Inputs the analog signal that is output from the
A-FB 5 Gap Sensor Signal Input gap sensor. Refer to the following section for

details on the connection.
Iz 3.3 Connecting the Gap Sensor on page 3-7

* You can change the allocations. Refer to the following manual for details.

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

Note: If forward drive prohibition or reverse drive prohibition is used, the SERVOPACK is stopped by software con-
trols. If the application does not satisfy the safety requirements, add external safety circuits as required.



3.2 1/0 Signal Connections

Output Signals

Default settings are given in parentheses.

3.2.1 1/0 Signal Connector (CN1) Names and Functions

Signal Pin No. Name Function
ALM+ 3 .
ALM 2 Servo Alarm Output Turns OFF (opens) when an error is detected.
/SO1+* ’ i You can allocate the output signal to use with a param-
(/BK+) eneral-purpose oter
/SO1-* 83‘3“3806 Output 1 (Brake | 50trols the brake. The brake is released when the sig-
(/BK-) 2 P nal turns ON (closes).)
/S02+* 23 General-purpose
/802-* 24 Sequence Output 2 Used for general-purpose outputs.
/SO3+* 25 General-purpose Set the parameters to allocate functions.
/SO3-* 26 Sequence Output 3
PAO 17 Encoder Divided Pulse
/PAO 18 Output, Phase A Output the encoder divided pulse output signals with a
PBO 19 Encoder Divided Pulse 90° phase differential.
/PBO 20 Output, Phase B
PCO 21 Encoder Divided Pulse o .
/PCO 55 Output, Phase C Outputs the origin signal once every encoder rotation.
SG 16 Signal ground This is the 0-V signal for the control circuits.
FG Shell Frame ground Connected to the frame ground if the shield of the I/O

Signal Cable is connected to the connector shell.

* You can change the allocations. Refer to the following manual for details.
(1] =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP S800001 28)

H Wiring and Connecting SERVOPACKs
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3.2 1/0 Signal Connections
3.2.2 1/0 Signal Connector (CN1) Pin Arrangement

322 1/0 Signal Connector (CN1) Pin Arrangement

The following figure gives the pin arrangement of the of the 1/0 signal connector (CN1) for the default set-
tings.

General-
Battery for
_ /SO1+ | purpose
General- | 1 /BK+) | Sequence Battery for | 14| BAT+ | Absolute
/SO1- | purpose Encoder (+)
2 Output 1 15 | BAT- Absolute
(/BK-) | Sequence
Encoder (-)
Qutput 1 Servo Sianal
8 | ALM+ | Alarm Out- 16 | SG g
Encoder Ground
t L
Pin1_ =0, Servo pu Divided
3% N~pp1a | 4 | ALM- | Alarm 17 | PAO | Pulse Out- Encoder
Pin2”| 0 Output put, Phase Divided
000 N 10 5 | AFB ggﬁgelﬂfﬂ A 18 | /PAO | Puise Out-
Ealh Sequence Encoder put, Phase
O Lt Input Sig- Divided A
Ml EL pinos | 6 | +24VIN | nal Power 19 | PBO Pulse Out- Encoder
0l General- L
P N Supply /S UID0SE put, Phase Divided
Pin 13L—] \pin 26 Input 7 pom geqpuenoe B 20 | /PBO | Pulse Out-
The above view is General- Input 1 Encoder EUL Phase
from the direction /SI2 oUrpose Divided
of the following e (N-OT) | Sequence General- 211 PGO | Pulse Out- Encoder
arrow without the Input 2 /S3 OUIDOSE put, Phase Divided
connector shell 9 (DEC) | Sequence C 22 | /PCO | Pulse Out-
attached. General- Input 3 General- put, Phase
= 10 /Sl4 purpose 03 | ;5004 | PUTPOSE C
= (/EXT1) | Sequence General- Sequence General-
Input 4 /S15 purpose Qutput 2 purpose
11 24 | /S02-
General- (/EXT2) | Sequence General- Sequence
1o | /816 | purpose Input 5 05 | /S0, | PUTPOSE Qutput 2
(/EXT3) | Sequence General- Sequence General-
Input 6 purpose Output 3 | purpose
&g /510 Sequence o /503 Sequence
Input 0 Output 3




3.3 Connecting the Gap Sensor

Connecting the Gap Sensor

The input signal from the gap sensor amplifier is connected to pins 5 (A-FB) and 16 (SG) on the
CN1 connector.

Type Signal Pin Name Remarks
A-FB 5 Gap Sensor Signal Input
Inputs - P 9 P Connected to the gap sensor amplifier.
SG 16 Signal ground

The input specifications are as follows:
* Maximum input voltage: +12 V
* Input impedance: 30 kQ

U
V
W
D
Mechanism
SERVOPACK
CN1
Gap Gap
AFB S sensor sensor
3G 16 amplifier ¢ Gap
Ferrite core

Connect the gap sensor amplifier to the CN1 connector on the SERVOPACK.
Implement the following countermeasures against noise to prevent inductive noise.

» Use twisted-pair cables.
» Minimize the connection distance.
» Attach a ferrite core.

Wiring and Connecting SERVOPACKs

H
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Clearance Control

This chapter describes clearance control.

4.1.1 FunctionOverview .......................
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4.1 Introduction

4.1.1 Function Overview

m Introduction

411

Function Overview

Clearance control is used to maintain a distance (gap) between a processing head and the sur-
face of the workpiece it is processing to match the offset specified by the host controller. Input
the analog signal from the gap sensor into the SERVOPACK to control the distance between

the processing head and workpiece surface.
z

Gap sensor on
processing head

Feed direction

Workpiece surface

41.2

Recommended Gap Sensor Specifications

« Output voltage: =12V
» Response frequency: 500 Hz min.

413

Restrictions

The following functions are disabled when clearance control is executed. When clearance con-
trol is not being executed, these functions operate according to the parameter settings.

+ Predictive control

» Model following control

» Backlash compensation



4.2 MECHATROLINK-III Command

4.2.1 CLC_CTRL (Clearance Control) Command (CFh)

MECHATROLINK-IIl Command

This section gives the command and option monitors for clearance control.

4.2.1

CLC_CTRL (Clearance Control) Command (CFh)

Phases in Which the Com- Command Clas- | Vendor-specific Asynchronous
2and 3 P
mand Can Be Executed sification command command
Processing Time Communications Subcommand Can be used.
cycle or less
Byte Command Response Description
0 CLC_CTRL (CFh) CLC_CTRL (CFh)
1 WDT RWDT
2 Command Overview
CMD_CTRL CMD_STAT The CLC_CTRL (Clearance Control) command enables
3 and executes clearance control. Always perform follow-
4 up during execution. The current position will be the tar-
get position (TPOS).
5 Control is performed so that CLC_OFS and the gap are
SVCMD_CTRL SVCMD_STAT the same while CLC_CTRL is being executed and
6 CLC_OFS is not O. If CLC_OFS is 0, clearance control
7 stops and the servo is locked at the current position. You
can change CLC_OFS at any time during clearance con-
8 trol.
9 Executing the Command
SVCMD_IO SVCMD_IO CLC_CTRL is executed to enable the clearance control.
10 The positioning position will change according to the set-
11 ting of CLC_OFS.
« If CLC_OFS is 0 when normal control changes to clear-
12 ance control, the current position becomes the target
13 position (TPOS) and the servo is locked.
« If CLC_OFS is not 0 when normal control changes to
14 CLC_OFS CPRM_SEL_MON1 clearance control, control is performed so that
CLC_OFS and the gap remain the same.
15 « If CLC_OFS changes to 0 during clearance control, the
current position becomes the target position (TPOS)
16 and the servo is locked.
7 . GPRM.SEL_MON2 | CPRM_SEL_MON1 and GPRM_SEL_MON2 in the
18 response are set to the monitor data set in common
parameters 87 (PnBOE) and 88 (PnB10).
19
Application Precautions
20  Perform clearance control within the measurable range
21 of the gap sensor.
- MONITOR1 » CLC_OFS [1 reference unit] is used to set the target
22 gap. This value is unsigned 4-byte data. The setting
range is as follows: The setting is clamped to the mini-
23 mum or maximum value if it is outside the range.
o4 Minimum clearance offset (Pn6F4) < CLC_OFS < Maxi-
mum clearance offset (Pn6F2) [1 reference unit]
25
- MONITOR2 * In the following case, a warning occurs and the com-
26 mand is not executed.
57 When servo is OFF (CMD_ALM = Ah or A.95A)
* In the following case, a warning will occur and the
28 torque is clamped at the boundary value.
TLIM (torque limit) is outside the setting range
29 (CMD_ALM = 1h or A.97B).
TLM MONITORS
30
31

Clearance Control
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4.3 Precautions

4.3.1 Switching between Normal Control and Clearance Control

Precautions

431 Switching between Normal Control and Clearance Con-
trol
To change to clearance control, execute the CLC_CTRL (Clearance Control) command while
clearance control is enabled (Pn6E8 = n.O0O0O1).
The positioning position will change according to the setting of CLC_OFS (Clearance Offset
Reference). Refer to the following section for details on CLC_OFS.
I 4.2.1 CLC_CTRL (Clearance Control) Command (CFh) on page 4-3
You can change CLC_OFS at any time during clearance control. Set CLC_OFS to 0O to stop
clearance control and lock the servo with the current position as the target position (TPOS).
When you change from normal control to clearance control, do so with the motor stopped to
suppress shock that can result from the change.

432 Follow-up during Clearance Control
During clearance control, the SERVOPACK ignores movement references from the host con-
troller and updates the reference position based on the motor position (follow-up).
The host controller will perform follow-up according to how much the motor position changes
during clearance control. Specify the correct reference position when you change from clear-
ance control to normal control.

433 DEN Signal during Clearance Control

The status of the DEN signal during clearance control is given in the following table.

Signal Clearance Control Stopped Clearance Control Operation in Progress
9 (CLC_OFS = 0) (CLC_OFS = 0)
DEN 1: Distribution completed 0: Distribution in progress

The PSET, /COIN, and NEAR signals behave in the same ways during clearance control and
normal control.



4.3 Precautions

4.3.4 Overtravel during Clearance Control

4.34

Overtravel during Clearance Control

If the P-OT (Forward Drive Prohibit Input) signal or N-OT (Reverse Drive Prohibit Input) signal is
activated while clearance control is in progress, the SERVOPACK stops the motor with the
method set in PNn001 = n.OOXO (Overtravel Stopping Method), regardless of the movement
direction.

If the drive prohibit input is activated in the opposite direction to the movement direction while
clearance control is in progress, the SERVOPACK will stop the motor using the following
method. If Pn001 is set to n.OO30 or n.O0O40, the setting and the actual stopping method
will be different.

Pn001 .
- — Actual stopping method
Setting Description

Stop with the dynamic brake or coast to a stop. (Use the stopping method set in Pn001 =
n.0O0oO

n.O00O0X.)

Decelerate the motor to a stop using the torque set in Pn406 as the maximum torque, and then
n.O00O10

lock the servo.

Decelerate the motor to a stop using the torque set in Pn406 as the maximum torque, and then
n.0020

let the motor coast.

Decelerate the motor to a stop using Decelerate the motor to a stop using the torque set in
n.0O030 | the deceleration time in PN30A and Pn406 as the maximum torque, and then lock the servo.

then lock the servo. (Same stopping method as for Pn001 = n.O0O10.)

. Decelerate the motor to a stop using the torque set in

n.O0040 E%Cgfégltsr;?iir:nﬂo%oer |tr(1) F?nsétg,g gﬁgg Pn406 as the maximum torque, and then let the motor

then let the motor coast. EOS%.Z(%a)me stopping method as for Pn001 =

During overtravel signal input, cancel overtravel using the following sequence.

Clearance control operation will restart if you cancel overtravel with a manual pullback or other
means while clearance control is stopped for overtravel.

Step Operation
1 After the motor is stopped for overtravel, set CLC_OFS to 0 to cancel clearance control.

Confirm that DEN (position reference distribution completed signal) is 1, and confirm that over-
travel stop processing has been completed.

2 You can accurately detect that the motor is stopped by also checking that ZSPD is 1 at this
time. Maintain the command as specified in step 1 until these flag conditions are met.
3 Read the current reference position (CPOS) and reset the reference coordinate system of the

controller.

Use a movement reference command (POSING, INTERPOLATE, etc.) to perform the overtravel
cancellation process (pullback). Continue the movement reference command until the pullback
4 operation is completed.

If you stop the pullback operation in the middle and then restart it, continue the command from
the previous target position.

Clearance Control
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4.4 Parameter Setting Procedure

4.4.1 Flowchart

m Parameter Setting Procedure

441 Flowchart

The following flowchart gives the parameter setting procedure for clearance control.

( START

)

v

‘ Gap Sensor Application Settings ‘

v

‘ Initial Parameter Settings ‘

v

‘ Gap Sensor-Related Parameters ‘

v

‘ Tuning the Servo Gains ‘

v

( END

)

44.2

Gap Sensor Application Settings

Use Pn6E8 = n.OXO0O to set the motor's CCW rotation direction as the direction in which the
gap detected by the gap sensor will widen or will narrow.

Set the motor direction with PnO00 = n.OO0OX.

Parameter Function When Enabled | Classification
n.OoO0O Use the motor’s CCW rotation direction as
default setti the direction in which the gap will widen.
Pn6E8 (default setting) ; g. P — After restart Setup
n.0100 Use the motor’s CCW rotation direction as
) the direction in which the gap will narrow.
Pn6E8 = n.OXOO (Gap Sensor Usage)
Parameter
n.0OoO0O n.O0100
Reference Forward Reverse Forward Reverse
Direction reference reference reference reference
Motor Direc-
n.O00O00 | tion ccw CwW CCwW Cw
Direction in Direction in Direction in Direction in
Pn000 Gap which the gap | which the gap | which the gap | which the gap
=n.O0Ooox widens narrows narrows widens
(Motor Reference Forward Reverse Forward Reverse
Direction) Direction reference reference reference reference
Motor Direc-
n.O0o1 | tion CW CCW CW CCwW
Direction in Direction in Direction in Direction in
Gap which the gap | which the gap | which the gap | which the gap
narrows widens widens narrows




4.4 Parameter Setting Procedure

4.4.3 Initial Parameter Settings

443

Initial Parameter Settings

Use the following procedure to set the parameters.

1. Setting the Clearance Control Selection Switch
To enable clearance control, set Pn6E8 to n.AOOO1 and turn the power supply OFF and ON again.

/\ CAUTION

® After turning the power supply OFF and ON again, you can execute clearance control, but
do not yet execute the Clearance Control command.
There is a risk of collision.

L. When e .
Parameter Description Enabled Classification
n.O00O00 ,
. Disable clearance control.
Pn6E8 |(default setting) After restart Setup
n.O00O01 Enable clearance control.

2. Setting the Clearance Control Warning Selection Switch
Set this parameter to enable or disable warning detection.

Parameter

Description

When
Enabled

Classification

n.000O00
(default setting)

Enable detection of gap sensor signal AD
errors and clearance position deviation
overflow.

n.O010

Disable detection of gap sensor signal AD
errors.

After restart

Pn6E8
n.0020

Disable detection of clearance position
deviation overflow.

n.O00O30

Disable detection of gap sensor signal AD
errors and clearance position deviation
overflow.

Setup

Refer to the following section for details on gap sensor AD errors and clearance position deviation

overflow.

IZ 9.2.1 List of Warnings on page 9-39

3. Setting the Clearance Position Deviation Overflow Level

Set the clearance position deviation overflow level.
If the difference between the clearance offset reference and the gap is Pn6FO or greater, an A.90B
warning (Clearance Position Deviation Overflow) will be output.
A warning will not be output if PN6ES is set to n.OO20 or n.OO30.

Pn6F0

Clearance Position Deviation Overflow Level
Setting Range Setting Unit Default Setting When Enabled Clatsis(;l:]lca—
0 to 8,388,608 1 reference unit 0 Immediately Setup

4. Setting the Clearance Position Deviation Error Level
Set the clearance position deviation error level.
If the difference between the clearance offset reference and the gap is Pn6FC or greater, an A.D40
warning (Clearance Position Deviation Error) will be output.

Pn6FC

Clearance Position Deviation Error Level
Setting Range Setting Unit Default Setting | When Enabled C'atsiz'::'ca'
0to . )
1.073,741,824 1 reference unit 5242880 Immediately Setup

Clearance Control
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4.4 Parameter Setting Procedure

4.4.3 Initial Parameter Settings

B. Setting the Maximum Clearance Offset

Set Pn6F2 (Maximum Clearance Offset) to the maximum value for the clearance offset reference. If
the clearance offset reference is greater than the maximum clearance offset, the maximum clearance
offset is used.

To set the maximum clearance offset to 1.5 mm in a machine with a 24-bit encoder and a ball screw
pitch of 5 mm, calculate the maximum clearance offset in reference units as shown below.

For 1 reference unit to be 1 um, the electronic gear ratio must be set as follows:

Electronic gear ratio = 224/5,000 = 16,777,216/5,000

Maximum clearance offset [reference units] = Number of encoder pulses [pulses/revolutions]/ball
screw pitch [mm] x Maximum clearance offset [mm] x (1/electronic gear ratio) = 224/5 x 1.5 x (5,000/
16,777,216) = 1,500

Therefore, the setting of Pn6F2 is 1,500.

/\ CAUTION

® If Pn6F2 (Maximum Clearance Offset) is set to 0, clearance control is disabled. Set Pn6F2
within the measurable range (the range that maintains linearity) of the gap sensor.
If the maximum clearance offset is less than the minimum clearance offset in the setting, an
A.040 alarm (Parameter Setting Error) will occur.

Maximum Clearance Offset
: . . . Classifica-
Pn6F2 Setting Range Setting Unit Default Setting When Enabled tion
0to 16,777,216 1 reference unit 0 Immediately Setup

Setting the Minimum Clearance Offset
Set Pn6F4 (Minimum Clearance Offset) to the minimum value for the clearance offset reference. If the
clearance offset reference is less than the minimum clearance offset, the minimum clearance offset is

/\ CAUTION

® If Pn6F4 (Minimum Clearance Offset) is set to 0, clearance control is disabled. Set Pn6F4
within the measurable range (the range that maintains linearity) of the gap sensor.
If the maximum clearance offset is less than the minimum clearance offset in the setting, an
A.040 alarm (Parameter Setting Error) will occur.

Minimum Clearance Offset
. . . . Classifica-
Pn6F4 Setting Range Setting Unit Default Setting When Enabled tion
0to 16,777,216 1 reference unit 0 Immediately Setup




4.4 Parameter Setting Procedure

4.4.4 Gap Sensor-Related Parameters

444

Gap Sensor-Related Parameters

The analog voltage that is output by the gap sensor amplifier is converted to a digital signal in
the SERVOPACK. The digital value that results from converting an analog signal is called the
AD value. The settings of the following two parameters are used to convert the AD values to
feedback pulse units.

You can use the Motion Monitor Tab Page on the SigmaWin+ or the Un116 utility function of
the Digital Operator to check gap AD values.

AD Input Gain
Pn6F6 Setting Range Setting Unit Default Setting When Enabled Cla:(sizi;ica-
0to 1,073,741,824 | 0.1 pulse/AD value 0 Immediately Setup
AD Zero Correction
Pn6F8 Setting Range Setting Unit Default Setting When Enabled Clafizi:ca—
-4,095 to 4,095 AD Value 0 Immediately Setup

Setting the AD Input Gain

Set Pn6F6 (AD Input Gain) to the number of pulses from the motor encoder that corresponds
to the AD value from the gap sensor. Use the following formula.

Gap conversion amount [mm]

Number of encoder pulses [pulses/revolutions] x -
Ball screw pitch [mm/Rev]
Pn6F6 [0.1 pulse/AD value] = x 10
Gap AD value conversion amount after analog-to-digital conversion [AD value]

Example If the AD value of the gap sensor changes from 423 to 623 after you change the gap from 1.0
mm to 1.5 mm in a machine with a 24-bit encoder and a ball screw pitch of 8 mm, use the
above formula to calculate Pn6F6 as follows:

ooi 1.56-1.0

Pn6F6 [0.1 pulse/AD valug] = ——— x 10 = 52428.8 = 52429
623 - 423

Refer to the following section for details on conversion of gap sensor AD values.
I Setting the AD Zero Correction on page 4-9

Setting the AD Zero Correction
Set Pn6F8 (AD Zero Correction) to the gap AD value for the gap O mm position.

Example In the case shown in the following diagram, if you extrapolate the gap AD value, the AD value
for gap 0 mm will be 23, so set Pn6F8 to 23.

Gap
[AD value]
623 --
423 --
23 ! ! Gap
| | [mm]

Clearance Control
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4.4.5 Tuning the Servo Gains

445 Tuning the Servo Gains
The servo gain settings during clearance control are the same as the settings during normal
control. Adjust the servo gains with normal control.
Adjust the following parameters to improve response.
« Clearance Position Loop Gain Switching
You can change the position loop gain between three values in response to the clearance off-
set reference and gap deviation.
The nth stage switching Kp ratio is the multiplier for the position loop gain. The position loop
gains in the currently selected gain bank are used.
Use this function to change the speed close to the target position (i.e., the clearance offset
reference) depending on the size of the deviation. If you do not need to use position loop gain
switching, set Pn6E9, Pn6EC, and Pn6EF to 100.
If you increase the Kp ratios, check the balance between the position loop gain and speed
loop gain. An imbalance could result in oscillation or hunting.
First Stage Switching Kp Ratio
Pn6E9 Setting Range Setting Unit Default Setting When Enabled Clafiil::ca-
0 to 1,000 1% 100 Immediately Tuning
Second Stage Switching Kp Deviation
Pn6EA Setting Range Setting Unit Default Setting When Enabled Clafisc,)l::lca—
0 to 8,388,608 1 reference unit 0 Immediately Tuning
Second Stage Switching Kp Ratio
Pn6EC Setting Range Setting Unit Default Setting When Enabled Clafi?;:ca-
0 to 1,000 1% 100 Immediately Tuning
Third Stage Switching Kp Deviation
Pn6ED Setting Range Setting Unit Default Setting When Enabled Clafiil::lca_
0 to 8,388,608 1 reference unit 0 Immediately Tuning
Third Stage Switching Kp Ratio
Pn6EF Setting Range Setting Unit Default Setting When Enabled Clafiilrf:ca-
0 to 1,000 1% 100 Immediately Tuning
446 Analog FB Filter

An analog FB filter smooths the analog output from the gap sensor by applying a first order lag
filter. Use it to eliminate the effects of noise.

Set the analog FB filter with Pn6FA (Analog FB Filter Time Constant).
Increasing the setting too much could reduce response.
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5.1 Overview and Flow of Tuning

Overview and Flow of Tuning

Tuning is performed to optimize response by adjusting the servo gains in the SERVOPACK.
The servo gains are set using a combination of parameters, such as parameters for the speed
loop gain, position loop gain, filters, friction compensation, and moment of inertia ratio. These
parameters influence each other, so you must consider the balance between them.

The servo gains are set to stable settings by default. Use the various tuning functions to
increase the response even further for the conditions of your machine.

The basic tuning procedure is shown in the following flowchart. Make suitable adjustments
considering the conditions and operating requirements of your machine. For cutting applica-
tions, use one of the following procedures.

» Make adjustments based the following flowchart.

» Make adjustments focused on servo gains used in cutting applications. Refer to the following

sections for details.
I Chapter 6 Adjusting the Feed Shaft Servo Gain for Cutting Applications

< Start of Tuning >

Initial Confirmations to Ensure Safe Tuning
Iz 5.3 Precautions to Ensure Safe Tuning on page 5-7

v

‘ Estimate the moment of inertia.

v

‘ Perform autotuning with or without a host reference.”

Y

Results acceptable?

No

'

End

Perform custom tuning.
Continuous Vibration

Adjust anti-resonance control.
Residual Vibration When Positioning

Perform vibration suppression.

Results acceptable?

No
—ﬂ Perform manual tuning or the additional adjustment function.

End

()]
£

5

=

*2
No Results acceptable?

End

*1. If possible, perform autotuning with a host reference.
If a host controller is not available, set an operation pattern that is as close as possible to the host reference and

perform autotuning without a host reference.
If an operation pattern that is close to the host reference is not possible, perform autotuning with a host refer-

ence while performing program jogging.

*2. For cutting applications, you can also use predictive control and friction compensation to make adjustments.
Refer to the following chapter for details.
Iz Chapter 7 Servo Gain Adjustments for High-speed and High-precision Control

5-3



5.1 Overview and Flow of Tuning

5.1.1 Tuning Functions

2.1.1

Tuning Functions

The following table provides an overview of the tuning functions.

Tuning Function

Outline

Applicable Con-
trol Methods

Reference

Moment of Inertia
Estimation

The moment of inertia ratio is calculated by operat-
ing the Servomotor a few times.

The moment of inertia ratio that is calculated here
is used in other tuning functions.

Speed contral,
position control,
or torque control

page 5-11

Autotuning without
Host Reference

The following parameters are automatically

adjusted in the internal references in the SERVO-

PACK during automatic operation.

» Gains (e.g., position loop gain and speed loop
gain)

- Filters (torque reference filter and notch filters)

« Friction compensation

+ Anti-resonance control

* Vibration suppression

Speed control or
position control

page 5-18

Autotuning with Host
Reference

The following parameters are automatically

adjusted with the position reference input from the

host controller while the machine is in operation.

You can use this function for fine-tuning after you

perform autotuning without a host reference.

» Gains (e.g., position loop gain and speed loop
gain)

- Filters (torque reference filter and notch filters)

« Friction compensation

+ Anti-resonance control

* Vibration suppression

Position control

page 5-29

Custom Tuning

The following parameters are adjusted with the

position reference or speed reference input from

the host controller while the machine is in opera-

tion.

 Gains (e.g., position loop gain and speed loop
gain)

- Filters (torque reference filter and notch filters)

* Friction compensation

« Anti-resonance control

Speed control or
position control

page 5-36

Anti-resonance
Control Adjustment

This function effectively suppresses continuous
vibration.

Speed control or
position control

page 5-45

Vibration
Suppression

This function effectively suppresses residual vibra-
tion if it occurs when positioning.

Position control

page 5-50

Speed Ripple Com-
pensation

This function reduces the ripple in the motor
speed.

Speed control,
position control,
or torque control

Additional
Adjustment Function

This function combines autotuning with custom
tuning. You can use it to improve adjustment
results.

Depends on the
functions that you
use.

page 5-54

Manual Tuning

You can manually adjust the servo gains to adjust
the response.

Speed control,
position control,
or torque control

* Refer to the following manual for details.
(1] =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)



5.1 Overview and Flow of Tuning

5.1.2 Diagnostic Tool

512 Diagnostic Tool

You can use the following tools to measure the frequency characteristics of the machine and
set notch filters.

: . ; Applicable
Diagnostic Tool Outline Control Methods Reference
The machine is subjected to vibration to detect Speed control,
*

position control,
or torque control

Speed control,
position control,
or torque control

resonance frequencies. The measurement results
are displayed as waveforms or numeric data.
The machine is subjected to vibration to detect
resonance frequencies. The measurement results
are displayed only as numeric data.

Mechanical Analysis

Easy FFT

* Refer to the following manual for details.
=-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)

(o))
£
5
=
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5.2 Monitoring Methods

Monitoring Methods

You can use the data tracing function of the SigmaWin+ or the analog monitor signals of the
SERVOPACK for monitoring. If you perform custom tuning or manual tuning, always use the
above functions to monitor the machine operating status and SERVOPACK signal waveform
while you adjust the servo gains.

Check the adjustment results with the following response waveforms.

« Position Control

Item

Unit

Rotary Servomotor | Linear Servomotor

Torque reference

%

Feedback speed

min’"! mm/s

Position reference speed

min~’ mm/s

Position deviation

Reference units

» Speed Control

Iltem

Unit

Rotary Servomotor | Linear Servomotor

Torque reference

%

Feedback speed min” mm/s
Reference speed min”’ mm/s
+ Torque Control
Unit

Item

Rotary Servomotor ‘ Linear Servomotor

Torque reference

%

Feedback speed

min~’ ‘ mm/s




5.3 Precautions to Ensure Safe Tuning

5.3.1 Overtravel Settings

Precautions to Ensure Safe Tuning

/\ CAUTION

® Observe the following precautions when you perform tuning.
» Do not touch the rotating parts of the motor when the servo is ON.
» Before starting the Servomotor, make sure that an emergency stop can be performed at any
time.
» Make sure that trial operation has been successfully performed without any problems.
» Provide an appropriate stopping device on the machine to ensure safety.

Perform the following settings in a way that is suitable for tuning.

3.3.1

Overtravel Settings

Overtravel settings are made to force the Servomotor to stop for a signal input from a limit
switch when a moving part of the machine exceeds the safe movement range.

Refer to the following manual for details on the I/O trace function.

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

5.3.2

Torque Limit Settings

You can limit the torque that is output by the Servomotor based on calculations of the torque
required for machine operation. You can use torque limits to reduce the amount of shock
applied to the machine when problems occur, such as collisions or interference. If the torque
limit is lower than the torque that is required for operation, overshooting or vibration may occur.

Refer to the following manual for details.

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

5.3.3

Setting the Position Deviation Overflow Alarm Level

The position deviation overflow alarm is a protective function that is enabled when the SERVO-
PACK is used in position control.

If the alarm level is set to a suitable value, the SERVOPACK will detect excessive position devi-
ation and will stop the Servomotor if the Servomotor operation does not agree with the refer-
ence.

The position deviation is the difference between the position reference value and the actual
position.

You can calculate the position deviation from the position loop gain (Pn102) and the motor
speed with the following formula.

» Rotary Servomotors

N o ) Motor speed [min-] Encoder resolution”! Pn210
Position deviation [reference units] = x e X
60 Pn102 [0.1/s)/10"% "3~ Pn20E
* Linear Servomotors
Motor speed [mm/s] Resolution Pn210

Position deviation [reference units] = - 5
| ] Pn102 [0.1/s)/10°2*3 ™ Linear encoder pitch [um}/1,000 ~ Pn20E

Tuning

5-7
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5.3.3 Setting the Position Deviation Overflow Alarm Level

Position Deviation Overflow Alarm Level (Pn520) [setting unit: reference units]
* Rotary Servomotors

Maximum motor speed [min”']  Encoder resolution™! Pn210 “
Pn520 > X B X x (1.2t02)
60 Pn102 [0.1/s]/10 4 "~ Pn20E o
« Linear Servomotors
Maximum motor speed [mm/s] Resolution Pn210 x4
Pn520 > x (1.2t02)

Pn102 [0.1/5)/10"% *3 * “Uinear encoder pitch [um}/1,000  Pn20E

*1. Refer to the following manual for details.
(11 =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.:
SIEP S800001 28)

*2. When model following control (Pn140 = n.OO0O1) is enabled, use the setting of Pn141 (Model Following Control
Gain) instead of the setting of Pn102 (Position Loop Gain).

*3. To check the setting of Pn102 on the Digital Operator, change the parameter display setting to display all parameters
(Pn0OOB = n.OO0O1).

*4. The underlined coefficient “x (1.2 to 2)” adds a margin to prevent an A.dOO alarm (Position Deviation Overflow)
from occurring too frequently.

If you set a value that satisfies the formula, an A.d00 alarm (Position Deviation Overflow) should
not occur during normal operation.

If the Servomotor operation does not agree with the reference, position deviation will occur, an
error will be detected, and the motor will stop.

The following calculation example uses a Rotary Servomotor with a maximum motor speed of

6,000 and an encoder resolution of 16,777,216 (24 bits). Pn102 is set to 400. Peto _ 1
Pn20E 16
6,000 16,777,216 1
Pn520 = X X T X2
60 400/10 16
= 2,621,440 x 2

5,242,880 (default setting of Pn520)

If the acceleration/deceleration rate required for the position reference exceeds the tracking
capacity of the Servomotor, the tracking delay will increase and the position deviation will no
longer satisfy the above formulas. If this occurs, lower the acceleration/deceleration rate so
that the Servomotor can follow the position reference or increase the position deviation over-
flow alarm level.

Related Parameters

Position Deviation Overflow Alarm Level Position
Pn520 Setting Range Setting Unit Default Setting When Enabled Classification
11t01,073,741,823 1 reference unit 5,242,880 Immediately Setup
Position Deviation Overflow Warning Level Position
Pn51E Setting Range Setting Unit Default Setting When Enabled Classification
10to 100 1% 100 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
A.dOO Position Deviation This alarm is displayed when the position deviation exceeds the set-
) Overflow ting of Pn520 (Position Deviation Overflow Alarm Level).




5.3 Precautions to Ensure Safe Tuning

5.3.4 Vibration Detection Level Setting

Related Warnings

Warning Number Warning Name Warning Meaning

This warning occurs if the position deviation exceeds the specified
percentage (Pn520 x Pn51E/100).

Position Deviation

A.900 Overflow

5.34 Vibration Detection Level Setting
You can set the vibration detection level (Pn312) to more accurately detect A.520 alarms
(Vibration Alarm) and A.911 warnings (Vibration) when vibration is detected during machine
operation.
Set the initial vibration detection level to an appropriate value. Refer to the following manual for
details.
(A =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

$800001 28)
535 Setting the Position Deviation Overflow Alarm Level at

Servo ON

If the servo is turned ON when there is a large position deviation, the Servomotor will attempt to
return to the original position to bring the position deviation to 0, which may create a hazardous
situation. To prevent this, you can set a position deviation overflow alarm level at servo ON to
restrict operation.

The related parameters and alarms are given in the following tables.

Related Parameters

Position Deviation Overflow Alarm Level at Servo ON Position
Pn526 Setting Range Setting Unit Default Setting When Enabled Classification
11t01,073,741,823 1 reference unit 5,242,880 Immediately Setup
Position Deviation Overflow Warning Level at Servo ON Position
Pn528 Setting Range Setting Unit Default Setting When Enabled Classification
10to 100 1% 100 Immediately Setup
» Rotary Servomotors
Speed Limit Level at Servo ON Position
Pn529 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 min™ 10,000 Immediately Setup
* Linear Servomotors
Speed Limit Level at Servo ON Position
Pn584 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 mm/s 10,000 Immediately Setup

(o))
£
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5.3.5 Setting the Position Deviation Overflow Alarm Level at Servo ON

Related Alarms

Alarm Number

Alarm Name

Alarm Meaning

Position Deviation

A.d01 Overflow Alarm at

Servo ON

This alarm occurs if the servo is turned ON after the position devia-
tion exceeded the setting of Pn526 (Position Deviation Overflow
Alarm Level at Servo ON) while the servo was OFF.

A.d02

Position Deviation
Overflow Alarm for
Speed Limit at Servo
ON

If position deviation remains in the deviation counter, the setting of

Pn529 or Pn584 (Speed Limit Level at Servo ON) will limit the speed
when the servo is turned ON. This alarm occurs if a position refer-

ence is input and the setting of Pn520 (Position Deviation Overflow
Alarm Level) is exceeded.

Refer to the following manual for information on troubleshooting alarms.
(1] =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)

Related Warnings

Warning Number

Warning Name

Warning Meaning

A.901

Position Deviation
Overflow Warning
at Servo ON

This warning occurs if the servo is turned ON while the position
deviation exceeds the specified percentage (Pn526 x Pn528/100).




5.4 Estimating the Moment of Inertia

5.4.1 Outline

m Estimating the Moment of Inertia

This section describes how the moment of inertia is calculated.

The moment of inertia ratio that is calculated here is used in other tuning functions. You can
also estimate the moment of inertia during autotuning without a host reference. Refer to the fol-
lowing section for the procedure.

I 5.5.4 Operating Procedure on page 5-20

2.4.1

Outline

The moment of inertia during operation is automatically calculated by the SERVOPACK for
round-trip (forward and reverse) operation. A reference from the host controller is not used.

The moment of inertia ratio (i.e., the ratio of the load moment of inertia to the motor moment of
inertia) is a basic parameter for adjusting gains. It must be set as accurately as possible.

Although the load moment of inertia can be calculated from the weight and structure of the
mechanisms, doing so is very troublesome and calculating it accurately can be very difficult
with the complex mechanical structures that are used these days. With moment of inertia esti-
mation, you can get an accurate load moment of inertia simply by operating the motor in the
actual system in forward and reverse a few times.

The motor is operated with the following specifications.

« Maximum speed: +1,000 min™" (can be changed)

« Acceleration rate: 20,000 min~'/s (can be changed)

« Travel distance: +2.5 rotations max. (can be changed)

/7 " Movement
’ speed
T References
i RS .

Responses

SERVOPACK Travel distance
Servomotor

Note: Execute moment of inertia estimation after jogging to
a position that ensures a suitable range of motion.

5.4.2

Restrictions

The following restrictions apply to estimating the moment of inertia.

Systems for which Execution Cannot Be Performed
* When the machine system can move only in one direction
» When the range of motion is 0.5 rotations or less

Systems for Which Adjustments Cannot Be Made

Accurately

* When a suitable range of motion is not possible

* When the moment of inertia changes within the set operating range

* When the machine has high dynamic friction

* When the rigidity of the machine is low and vibration occurs when positioning is performed
* When the position integration function is used

(o))
£
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5.4 Estimating the Moment of Inertia

5.4.3 Applicable Tools

« When proportional control is used

Note:If you specify calculating the moment of inertia, an error will occur if V_PPI in the servo command output
signals (SVCMD_IO) changes to specify the proportional action during moment of inertia estimation.

* When mode switching is used

Note:If you specify moment of inertia estimation, mode switching will be disabled and PI control will be used
while the moment of inertia is being calculated. Mode switching will be enabled after moment of inertia esti-
mation has been completed.

* When speed feedforward or torque feedforward is input

Preparations

Always check the following before you execute moment of inertia estimation.
« The main circuit power supply must be ON.

» There must be no overtravel.

» The servo must be OFF.

» The control method must not be set to torque control.

 The first gains must be selected.

» The test without a motor function must be disabled (PnO0C = n.OO0OO0).

» There must be no alarms or warnings.

« There must be no hard wire base block (HWBB).

» The parameters must not be write prohibited.

5.4.3

Applicable Tools

The following table lists the tools that you can use to estimate the moment of inertia.

Tool Fn No./Function Name ] Operating Procedure Reference
Digital Operator You cannot estimate the moment of inertia from the Digital Operator.
SigmaWin+ Tuning - Tuning ‘ I3 5.4.4 Operating Procedure on page 5-12

2.4.4

Operating Procedure

Use the following procedure to estimate the moment of inertia ratio.

/\ WARNING

® Estimating the moment of inertia requires operating the motor and therefore presents haz-
ards. Observe the following precaution.
» Confirm safety around moving parts.
This function involves automatic operation with vibration. Make sure that you can perform an
emergency stop (to turn OFF the power supply) at any time. There will be movement in both
directions within the set range of movement. Check the range of movement and the directions
and implement protective controls for safety, such as the overtravel functions.

/\ CAUTION

® Be aware of the following points if you cancel the moment of inertia estimation while the
motor is operating.
« If you cancel operation with the Servo OFF Button, the motor will stop according to setting of the
Servo OFF stopping method (Pn001 = n.O0O0OX).
« If you cancel operation with the Cancel Button, the motor will decelerate to a stop and then enter
a zero-clamped state.

1. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.



5.4 Estimating the Moment of Inertia

5.4.4 Operating Procedure

2. Select Tuning in the Menu Dialog Box.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

3. Click the Execute Button.
Tuning @

A WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the Sigma¥in= Operation Manual before executing this function. Special care must be taken for the following.

[<Safety Precautions>
. Before executing this function, make sure that the emergency stop (power off} can be activated when nesded
The response speed may change considerably during tuning

Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2. Confirm the safety of the area adioining the drive unt.
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3. Always confirm that there is no position error before running the motor.
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

iWhen the moment of inertia (mass) identification function is used for a vertical axis, check the safety of the system.
When the moment of inertia (mass) identification function is used for a vertical axis,
confirm that the axis level does not drop when the servo is turned off.

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first

The moment of intertia (mass) ratio must be set to achieve correct tuning

Be sure to set the ratio. The setting can be performed from the Tuning window.

. If vibration is generated, execute custom tuning
Lowrer the gain unil there i no vibration by executing custom tuning

Note: While tuning, you can read the precautions related to the process,
Click the Precautions button provided in each tuning window

4. Click the Execute Button.
i Tuning AXIS#00 (5]

Setthe moment of inertia (mass} ratio before —
executing autotuning.

~Moment o inertia (mass) ratio identification

Pn1 nertia Ratio

Execute.

Edit
ftotuning
Reference input from host controller
% Position Reference Input

Autotuning

Advanced adjustment Finish

5. Set the conditions as required.

Condition Setting AXIS#00 = ()]

£

Caondition Reterence Operation / c

Setting b Transmission = Meazuremert ump Wite Results |2
Please set the fallowine conditions for Mament of Inertia Identification Setting HE‘D—l

Help

e

ain
o — VTS Edit [ 1000min-1(250 turns W& =1 e erfim ||

Pr101:5peed Loop hteeral Time Gonstant
2000 [0.01ms] -IDeta\Ied Settinellimitation in operation) :

Acceleration
) FH2000000

(500000 - 2707648 ) [min-1/¢]
|
©) Speed

I\ cauTioN e AW

The Moment of Inertia Ratio can not be identified correctly (0.0 - 110000 [min-11
under the following cases:

| ] el
0} {esd Loos Satllngl Reference Selectior

Q 00 ®

Identification start level

Moving distance
e 250
LU= 240 [rotation]

1. When the torque limit is active
Please see the Setting Help in detail

Execute the software reset function, or turn the power off
and then on after completion of execution

< Back | I JUE I | GCancel | |
| |
| I




5.4 Estimating the Moment of Inertia

5.4.4 Operating Procedure

® Speed Loop Setting Area
Make the speed loop settings in this area.
If the speed loop response is too bad, it will not be possible to measure the moment of
inertia ratio accurately.
The values for the speed loop response that are required for moment of inertia estimation
are set for the default settings. It is normally not necessary to change these settings.
If the default speed loop gain is too high for the machine (i.e., if vibration occurs), lower
the setting. It is not necessary to increase the setting any farther.

@ ldentification Start Level Group
This is the setting of the moment of inertia calculation starting level.
If the load is large or the machine has low rigidity, the torque limit may be applied, caus-
ing moment of inertia estimation to fail.
If that occurs, estimation may be possible if you double the setting of the start level.

® Edit Buttons
Click the button to display a dialog box to change the settings related to the speed loop
or estimation start level.

@ Help Button
Click this button to display guidelines for setting the reference conditions. Make the fol-
lowing settings as required.

» Operate the motor to measure the load moment of inertia of the machine in comparison
with the rotor moment of inertia.

» Set the operation mode, reference pattern (maximum acceleration rate, maximum
speed, and maximum travel distance), and speed loop-related parameters.

« Correct measurement of the moment of inertia ratio may not be possible depending on
the settings. Set suitable settings using the measurement results as reference.

® Reference Selection Area
Either select the reference pattern for estimation processing from the box, or set the val-
ues in the Detailed Setting Group. Generally speaking, the larger the maximum acceler-
ation rate is, the more accurate the moment of inertia estimation will be.
Set the maximum acceleration range within the possible range of movement considering
the gear ratio, e.g., the pulley diameters or ball screw pitch.

® Confirm Button
Click this button to display the Reference Confirmation Dialog Box.

i

Reference confirmation

=

[
L]
L]

[ma]

@ Detailed Setting Area
You can change the settings by moving the bars or directly inputting the settings to cre-
ate the required reference pattern.
Next Button
Click this button to display the Reference Transmission Dialog Box.
® Cancel Button
Click this button to return to the Tuning Dialog Box.

/N\ CAUTION

® The travel distance is the distance for one operation in the forward or reverse direction.
During multiple operations, the operation starting position may move in one direction or the
other. Confirm the possible operating range for each measurement or operation.

® Depending on the parameter settings and the moment of inertia of the machine, overshoot-
ing and undershooting may occur and may cause the maximum speed setting to be
exceeded temporarily. Allow sufficient leeway in the settings.




5.4 Estimating the Moment of Inertia

5.4.4 Operating Procedure

Information When Measurement Is Not Correct
Estimating the moment of inertia ratio cannot be performed correctly if the torque limit is
activated. Adjust the limits or reduce the acceleration rate in the reference selection so

that the torque limit is not activated.

6. Click the Next Button.
The Reference Transmission Dialog Box will be displayed.

7. Click the Start Button.

. Reference Transmission AXIS#00

Condition Reds s N
Setting I Transmission I hfeasurement i Yirite Results

® e

Transterring Reference Gonditions to the Servopack Start

0%

©ee

[ GCancel | ‘

@ Start Button
The reference conditions will be transferred to the SERVOPACK. A progress bar will show
the progress of the transfer.

@ Cancel Button
The Cancel Button is enabled only while data is being transferred to the SERVOPACK.

You cannot use it after the transfer has been completed.

® Back Button
This button returns you to the Condition Setting Dialog Box. It is disabled while data is
being transferred.

@ Next Button
This button is enabled only when the data has been transferred correctly. You cannot use

it if an error occurs or if you cancel the transfer before it is completed.
Click the Next Button to display the Operation/Measurement Dialog Box.

® Cancel Button
This button cancels processing and returns you to the Tuning Dialog Box.

8. Click the Next Button.
The Operation/Measurement Dialog Box will be displayed.

()]
£
5
=

9. Click the Servo On Button.

+u Operation /Measurernent AXIS#00 a
Conditon Patarerce o
Settrg. - Trancmission - Frecautions
1Count et
Servo ONAOLL apmaticn, Fun
=~ ==
B T
] 7 ) ¥
Servo On Forward Revarsa
Moment of berta Rato
frior 1o ket
) - L
fxxxn rxxen v
Ment#ed Momant of
Inertia Rato
m
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5.4 Estimating the Moment of Inertia

5.4.4 Operating Procedure

10. Click the Forward Button.

The shaft will rotate in the forward direction and the measurement will start. After the measurement
and data transfer have been completed, the Reverse Button will be displayed in color.

11.Click the Reverse Button.

. Operation/Measurerment AXIS#00

Condition Rafarsrce
Setting

Oparation /
" Ticnicsion |

- White Peguits
1Ceunt Mentification/Fev. Measuremen it Prep Complete

Serve DNAOFF operation

The shaft will rotate in the reverse direction and the measurement will start. After the measurement
and data transfer have been completed, the Forward Button will be displayed in color.

“.n Operation/Measurernent AXIS#00

-]
i w et e (lancenit e Wi Remis _ Frecautions_|
2Count Hentification/Fed Measurement. Prep. Complate

Serve DNAOFF operation

Fun
B < <8
Servo On Forsard h Revarsa

prior 1o ket

g@@zs% "

[ et

12. Repeat steps 9 to 11 until the Next Button is enabled.

Measurements are performed from 2 to 7 times and then verified. The number of measurements is

displayed in upper left corner of the dialog box. A progress bar at the bottom of the dialog box will
show the progress of the transfer each time.

13. When the measurements have been completed, click the Servo On Button to turn OFF
the servo.

14. Click the Next Button.
The Write Results Dialog Box will be displayed.

Information If you click the Next Button before you turn OFF the servo, the following Dialog Box will
be displayed. Click the OK Button to turn OFF the servo.

Moment of Inertia Identification @

h It turns the Servo OFF.

Cancel




5.4 Estimating the Moment of Inertia

5.4.4 Operating Procedure

15. Click the Writing Results Button.

o1 Write Results AXIS#00

Condten Rafarsrce
Setting . Tiwcnicsion e ment -

Wirites the Identified Moment of Inertia Ratio.

238

Meniitied Mement of bertia Ratie Enldi - Moment of kertas Fatio
® F ) > 1] 2 ®
® Whiting Paute

L 33 | ®
| Cancel | @

@ Ildentified Moment of Inertia Ratio Box
The moment of inertia ratio that was found with operation and measurements is dis-

played here.

@ Writing Results Button
If you click this button, Pn103 (Moment of Inertia Ratio) in the SERVOPACK is set to the

value that is displayed for the identified moment of inertia ratio.

® Pn103: Moment of Inertia Ratio Box
The value that is set for the parameter is displayed here.
After you click the Writing Results Button, the value that was found with operation and

measurements will be displayed as the new setting.

@ Back Button
This button is disabled.

® Cancel Button
This button will return you to the Tuning Dialog Box.

16. Confirm that the Identified Moment of Inertia Ratio Box and the Pn103: Moment of
Inertia Ratio Box show the same value and then click the Finish Button.

17.Click the OK Button.

Tuning

The software reset function should be executed since the moment of
B\, inertia (mass) identification function was executed.

Click the OK button to execute the software reset function.
After the Cancel button is clicked, an alarm will occur when the serve

turned on by external signal. Turn the power off and then on again to
clear the alarm.

18. Click the Execute Button. o
£
(D) Software Reset Commen for the Unit (== %
=
The software reset function wil be executed.
The Servopack will stop responding for approximately 5
seconds after the fuction begins.
|
Exzcute
P
02

If the setting of the moment of inertia ratio (Pn103) was changed, the new value will be saved and the
Tuning Dialog Box will be displayed again.
This concludes the procedure to estimate the moment of inertia ratio.



5.5 Autotuning without Host Reference

5.5.1 Outline

a Autotuning without Host Reference

This section describes autotuning without a host reference.

[

Important

 Autotuning without a host reference performs adjustments based on the setting of the speed
loop gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration when
adjustments are started. Make adjustments after lowering the speed loop gain (Pn100) until
vibration is eliminated.
If you change the machine load conditions or drive system after you execute autotuning with-
out a host reference and then you execute autotuning without a host reference with moment of
inertia estimation specified, use the following parameter settings. If you execute autotuning
without a host reference for any other conditions, the machine may vibrate and may be dam-
aged.
Pn070 = n.OOO00 (Do not use predictive control or quadrant projection correction)
Pn160 = n.AOOOO (Do not use anti-resonance control.)
Pn408 = n.000O0 (Disable friction compensation, first stage notch filter, and second stage
notch filter.)
Note: If you are using the Digital Operator and the above parameters are not displayed, change
the parameter display setting to display all parameters (PnO0OB = n.O0O0O1) and then turn
the power supply OFF and ON again.
» Automatic adjustment of predictive control, quadrant projection correction, model following control, and

vibration suppression is not possible.

2.5.1

Outline

For autotuning without a host reference, operation is automatically performed by the SERVO-
PACK for round-trip (forward and reverse) operation to adjust for machine characteristics
during operation. A reference from the host controller is not used.

The following items are adjusted automatically.

* Moment of inertia ratio

Gains (e.g., speed loop gain and position loop gain)

Filters (torque reference filter and notch filters)

Friction compensation

Anti-resonance control

Refer to the following section for details on the parameters that are adjusted.
I 5.5.7 Related Parameters on page 5-28

The motor is operated with the following specifications.

Maximum speed | Rated motor speed x %

Acceleration

Rated motor torque: Approx. 100%
Note: The acceleration torque depends on the setting of the moment of inertia ratio (Pn103), and

Torque the influences of machine friction and external disturbance.
You can set the desired travel distance. The default setting
Rotary Servomotors . . ;
is for a value equivalent to 3 motor shaft rotations.
Travel Distance Direct Drive Servomotors You can set the desired travel distance. The default setting

is for a value equivalent to 0.3 rotations.

You can set the desired travel distance in increments of

Linear Servomotors 1,000 reference units. (The default setting is for 90 mm.)




5.5 Autotuning without Host Reference

5.5.2 Restrictions

Rated motor speed
x 2/3
Time t
Rated motor speed
x 2/3
i Motor rated torque: —
Approx. 100%
SERVOPACK Travel Distance
Servomotor Time t
Note: Execute autotuning without a host reference after jogging to Motor rated torque: L
a position that ensures a suitable range of motion. Approx. 100%

Example of Automatic Operation Pattern

/N WARNING

® Autotuning without a host reference requires operating the motor and therefore presents
hazards. Observe the following precaution.
» Confirm safety around moving parts.
This function involves automatic operation with vibration. Make sure that you can perform an
emergency stop (to turn OFF the power supply) at any time. There will be movement in both
directions within the set range of movement. Check the range of movement and the directions
and implement protective controls for safety, such as the overtravel functions.

5.5.2

Restrictions

The following restrictions apply to autotuning without a host reference.

If you cannot use autotuning without a host reference because of these restrictions, use auto-
tuning with a host reference or custom tuning. Refer to the following sections for details.
Iz 5.6 Autotuning with a Host Reference on page 5-29

I 5.7 Custom Tuning on page 5-36

Systems for Which Execution Cannot Be Performed

* When the machine system can move only in one direction
» When the range of motion is 0.5 rotations or less

Systems for Which Adjustments Cannot Be Made

Accurately

* When a suitable range of motion is not possible

« When the moment of inertia changes within the set operating range

* When the machine has high friction

* When the rigidity of the machine is low and vibration occurs when positioning is performed
* When the position integration function is used

* When proportional control is used

Note: If you specify calculating the moment of inertia, an error will occur if V_PPI in the servo command output
signals (SVCMD_IO) changes to specify the proportional action during moment of inertia estimation.
* When mode switching is used
Note:If you specify moment of inertia estimation, mode switching will be disabled and Pl control will be used

while the moment of inertia is being calculated. Mode switching will be enabled after moment of inertia esti-
mation has been completed.

* When speed feedforward or torque feedforward is input
» When the positioning completed width (Pn522) is too narrow

(o))
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5.5 Autotuning without Host Reference

5.5.3 Applicable Tools

Preparations

Always check the following before you execute autotuning without a host reference.
« The main circuit power supply must be ON.

» There must be no overtravel.

» The servo must be OFF.

» The control method must not be set to torque control.

 The first gains must be selected.

» The test without a motor function must be disabled (PnO0OC = n.OO0OO0).
» There must be no alarms or warnings.

« There must be no hard wire base block (HWBB).

» The parameters must not be write prohibited.

« If you execute autotuning without a host reference during speed control, set the mode to 1.
« Predictive control and quadrant projection correction must be disabled (Pn070 = n.OO00).
Information If you start autotuning without a host reference wh.ille the SERVOPACK.is in speed control for

mode 2 or 3, the SERVOPACK will change to position control automatically to perform auto-

tuning without a host reference. The SERVOPACK will return to speed control after autotun-
ing has been completed.

5.5.3

Applicable Tools

The following table lists the tools that you can use to perform autotuning without a host refer-
ence.

Tool Fn No./Function Name Operating Procedure Reference
- (71 =-7-Series Digital Operator Operating
Digital Operator Fn201 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning IZ 5.5.4 Operating Procedure on page 5-20

2.5.4

Operating Procedure

Use the following procedure to perform autotuning without a host reference.

/\ CAUTION

® If you specify not estimating the moment of inertia, set the moment of inertia ratio (Pn103)
correctly. If the setting greatly differs from the actual moment of inertia ratio, normal control
of the machine may not be possible, and vibration may result.

® [f you are using an MP3000-series Controller for phase control, set the mode selection to 1.
If 2 or 3 is selected for the mode, correct phase control may not be possible.




5.5 Autotuning without Host Reference

5.5.4 Operating Procedure

Confirm that the moment of inertia ratio (Pn103) is set correctly.

Click the | Servo Drive Button in the workspace of the Main Window of the Sig-

maWin+.

Select Tuning in the Menu Dialog Box.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

Click the Execute Button.

A WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the Sigmaiin= Operation Manual before executing this function. Special care must be taken for the following

Tuning ==

<Safety Precautions=
1. Before executing this function, make sure that the emergency stop (power off) can be activated v
The response speed may change considerably during tuning

Before executing this function, make sure that the emergency stop (powrer off) can be activated when nesded

en needed

(2 Confirm the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3 confirm that there is no postion error before running the motor.
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

the moment of inertia ( entification function is used for a vertical axis, check the safety of th
When the moment of inertia (mass) identification function is used for a vertical axis,
confirm that the axis level does not drop when the servo is turned off.

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first,

The moment of intertia {mass} ratio must be set to achieve correct tuning

Be sure to set the ratio. The setling can be performed from the Tuning windowr

. I vibration is generated, exscute custom tuning
Lowrer the gain until there i no vibration by executing custom tuning,

Note: While tuning, you can read the precautions related to the process,
Ciick the Precautions button provided in each tuning window.

Execife ) Cancel

5. Select the No Reference Input Option in the Autotuning Area and then click the Auto-

tuning Button.

&4 Tuning AXIS#00 (=)

Setthe moment of inertia (mass) ratio before —
executing autotuning.

Woment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.

Autotuning

Reference input from host controlier

(" Postion Reference Input

Advanced adjustment Finish

Information

Tuning ==

A WARNING

The moment of ineria (mass) ratio has never been changed from the default
setting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass) Setiing
window before starting tuning

If an incorrect moment of inertia (mass} ratio is set, vioration may be generated
during tuning.

Do you want to continue tuning?

Cancel

When the following dialog box is displayed, click the OK Button and then confirm that the
correct moment of inertia ratio is set in Pn103 (Moment of Inertia Ratio).

Tuning
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5.5 Autotuning without Host Reference

5.5.4 Operating Procedure

6. Set the conditions in the Switching the load moment of inertia (load mass) identifica-
tion Box, the Mode selection Box, the Mechanism selection Box, and the Distance

Box, and then click the Next Button.

Set conditions.

Switching the load moment of intertia (load mass) identification

[:4 moment of inertia is not presumed =l

Mode selection

|2:For positioning -

& gain adjustment specialized for positioning will be executed. In addition, the
following automatic adjustments can be execuled: Model following control, notch
fitter, anti-resonance control, and vibration suppression

Mechanism selection

2:Ball screw mechanism or linear motor hd

Executes adjustment suitable for relatively high-rigidity mechanism, such as a ball
screw or linear motor. Select this type if there is no applicable mechanism.

Distance:
The meving range from the current value is specified

725 X 1000 = 726000

(-99980 - 99590)
(Setting invalid range : -131 - 131)

[reference units]
3.0 [Rotation]

Tuning parameters.

[~ Start tuning using the defautt settings.

[¥ Autotuning - Setting Conditions AXIS#00 =<

» Switching the load moment of inertia (load mass)
identification Box
Specify whether to estimate the moment of inertia.
0: A moment of inertia is presumed. (default setting)
1: A moment of inertia is not presumed.

 Distance Box
Set the travel distance.
Movement range: -99,990,000 to
+99,990,000 [reference units]
Minimum setting increment for travel dis-
tance: 1,000 [reference units]
Negative values are for reverse operation
and positive values are for forward opera-
tion from the current position.
Default settings:
Rotary Servomotors: Approx. 3 rotations
Direct Drive Servomotors: Approx. 0.3
rotations
Linear Servomotors: Approx 90 mm
Set the distance to the following values or
higher. To ensure tuning precision, we rec-
ommend that you use approximately the
default distance setting.
Rotary Servomotors: 0.5 rotations
Direct Drive Servomotors: 0.05 rotations
Linear Servomotors: 5 mm

* Mode selection Box
Set the mode.

Mode Selection Description

Standard gain adjustment is per-
formed. In addition to gain adjust-
ment, notch filters and anti-resonance
control are automatically adjusted.

Tuning is performed for positioning
applications. In addition to gain
adjustment, model following control,
notch filters, anti-resonance control,
and vibration suppression are auto-
matically adjusted.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to
gain adjustment, notch filters, anti-
resonance control, and vibration sup-
pression are automatically adjusted.

1: Standard

2: For positioning

3: For positioning
especially to pre-
vent overshooting

* Mechanism selection Box
Select the type according to the machine element to
drive.
If there is noise or if the gain does not increase, better
results may be obtained by changing the rigidity type.
Select the type according to the following guidelines.

Mechanism

Selection Description

Tuning is performed for a mecha-
nism with relatively low rigidity, e.g.,
a belt.

Tuning is performed for a mecha-
nism with relatively high rigidity, e.g.,
a ball screw or Linear Servomotor.

1: Belt mechanism

2: Ball screw mech-
anism or linear

motor Use this setting if there is no other
appropriate setting.
Tuning is performed for a mecha-
3: Rigid model nism with high rigidity, e.g., a rigid

body system.

* Tuning parameters Box
Specify the parameters to use for tuning.
If you select the Start tuning using the default set-
tings Check Box, the tuning parameters will be returned
to the default settings before tuning is started.
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7. Click the Servo ON Button.

DNoteh fiter
(D antires Ad)
{Dvib suppress.

Precautions

[~ Servo ON/OFF operati

Q@ | sevoorr

Start tuning

e

Mode selection
I2 For positioning

Mechanism selection

I2 Ball screw mechanism or linear motor
Distance

ﬁSBﬂﬂD [reference units]
ho [Rotation]

<gack | Fmsn | Cancel

8. Click the Start tuning Button.

Waiting for execution

{Dnoten fiter
eAntprﬁAdj
ovih Suppress

Precautions

- Servo ON/OFF operati

QO [ seeon

Servo OFF

Start tuning

Mode selection
[2:For postioning

Mechanism selection

[2:8all screw mechanism or finear motor

Distance

frasoon  Ireference unis]
Bo [Rotation]

<pack | Frisn | Cancel

5.5.4 Operating Procedure

H Tuning
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5.5 Autotuning without Host Reference

5.5.5 Troubleshooting Problems in Autotuning without a Host Reference

9. Confirm safety around moving parts and click the Yes Button.
Autotuning @

A WARNING

Please check the safety near an operation part.
Execute?

The motor will start operating and tuning will be executed.

Vibration that occurs during tuning will be detected automatically and suitable settings will be made
for that vibration. When the settings have been completed, the indicators for the functions that were
used will light at the lower left of the dialog box.

[ Autotuning - Automatic setting AXIS#00 3
Servo ON/OFF operation
Waiting for execution
Servo OFF
m 0 Servo ON Q
Cscillation level
measurement
Tuning
]
Cancel
Gain search
behaviour evaluation Ea
Tuning completed Mode selection
2 For positioning
Mechanism selection
i2:Ball screw mechanism or linear motor
Distance
Dniotch fier 785000 EETE TR
Qantiresag ) [Rotation]
Ovm Suppress
T | | \ |

10. When tuning has been completed, click the Finish Button.
The results of tuning will be set in the parameters and you will return to the Tuning Dialog Box.

This concludes the procedure to perform autotuning without a host reference.

555 Troubleshooting Problems in Autotuning without a Host
Reference

The following tables give the causes of and corrections for problems that may occur in autotun-
ing without a host reference.

€ Autotuning without a Host Reference Was Not Performed

Possible Cause Corrective Action
Main circuit power supply is OFF. Turn ON the main circuit power supply.
An alarm or warning occurred. Remove the cause of the alarm or warning.
Overtraveling occurred. Remove the cause of overtraveling.

The second, third, or fourth gains were selected with the

gain selection Select the first gains.

The HWBB was activated. Release the HWBB.

Set the travel distance again in step 6 of the proce-

The setting of the travel distance is too small. q
ure.
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5.5.5 Troubleshooting Problems in Autotuning without a Host Reference

€ When an Error Occurs during Execution of Autotuning without a Host

Reference

Error

Possible Cause

Corrective Action

The gain adjustments
were not successfully
completed.

Machine vibration occurs or the posi-
tioning completion signal is not stable
when the Servomotor stops.

* Increase the setting of the positioning
completed width (Pn522).

» Change the mode from 2 to 3.

« If machine vibration occurs, suppress
the vibration with the anti-resonance
control adjustment and the vibration
suppression function.

An error occurred during
calculation of the
moment of inertia.

Refer to the following section for troubleshooting information.
I ® When an Error Occurs during Calculation of Moment of Inertia on page 5-25

Positioning was not
completed within
approximately 10 sec-
onds after position

The positioning completed width is too
narrow or proportional control is being
used.

* Increase the setting of the positioning
completed width (Pn522).

» Set V_PPI to 0 in the servo command
output signals (SVCMD_IO).

adjustment was com-
pleted.

€ When an Error Occurs during Calculation of Moment of Inertia

Corrective Action

« Increase the setting of the speed loop gain (Pn100).
« Increase the stroke (travel distance).

Set Pn103 (Moment of Inertia Ratio) from the machine
specifications and specify not estimating the moment
of inertia.

Double the setting of moment of inertia calculation
starting level (Pn324).

« If you are using the torque limit, increase the torque
limit.

» Double the setting of moment of inertia calculation
starting level (Pn324).

Possible Cause

The SERVOPACK started calculating the moment of
inertia but the calculation was not completed.

The moment of inertia fluctuated greatly and did not
converge within 10 tries.

Low-frequency vibration was detected.

The torque limit was reached.

The speed control section changed to proportional
control during calculation of the moment of inertia,
e.g., V_PPIlin the servo command output signals
(SVCMD_IO) was set to 1.

Use PI control when calculating the moment of inertia.

€ Adjustment Results Are Not Satisfactory for Position Control

You may be able to improve the adjustment results by changing the settings of the positioning
completed width (Pn522) and the electronic gear ratio (Pn20E/Pn210).

If satisfactory results are still not possible, adjust the overshoot detection level (Pn561). That
may improve the adjustment results.
* Pn561 = 100% (default setting)
This will allow tuning with overshooting that is equivalent to the positioning completed width.
* Pn561 = 0%
This will allow tuning to be performed without overshooting within the positioning completed
width, but the positioning completed width may be extended.

(o))
£
5
=

Overshoot Detection Level [Speed| [Position] [Torquel
Pn561 Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 100 Immediately Setup
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5.5 Autotuning without Host Reference

5.5.6 Automatically Adjusted Function Settings

5.5.6

Automatically Adjusted Function Settings

You can specify whether to automatically adjust the following functions during autotuning.

€ Automatic Notch Filters
Normally, set Pn460 to n.0100 (Adjust automatically) (default setting).

Vibration will be detected during autotuning without a host reference and a notch filter will be
adjusted.

Set Pn460 to n.O00OO (Do not adjust automatically) only if you do not change the setting of
the notch filter before you execute this function.

Parameter

Function

When Enabled

Classification

Pn460

n.O00O0O0

Do not adjust the first stage notch filter auto-
matically during execution of autotuning with-
out a host reference, autotuning with a host
reference, and custom tuning.

n.OO0OA1
(default setting)

Adjust the first stage notch filter automatically
during execution of autotuning without a host
reference, autotuning with a host reference,
and custom tuning.

n.000O0

Do not adjust the second stage notch filter
automatically during execution of autotuning
without a host reference, autotuning with a
host reference, and custom tuning.

n.O100
(default setting)

Adjust the second stage notch filter automati-
cally during execution of autotuning without a
host reference, autotuning with a host refer-
ence, and custom tuning.

Immediately

Tuning

€ Anti-Resonance Control Adjustment
This function reduces low vibration frequencies, for which the notch filters cannot be used.
Normally, set Pn160 to n.OO10 (Adjust automatically) (default setting).

Vibration will be detected during autotuning without a host reference and anti-resonance con-
trol will be automatically adjusted.

Parameter Function When Enabled | Classification

Do not adjust anti-resonance control automat-
ically during execution of autotuning without a

n.O0000O . ;
host reference, autotuning with a host refer-
ence, and custom tuning. , ,

Pn160 - - 9 - Immediately Tuning

Adjust anti-resonance control automatically

n.00O10 during execution of autotuning without a host

(default setting) | reference, autotuning with a host reference,
and custom tuning.

@ Friction Compensation
Friction compensation compensates for changes in the following conditions.
« Changes in the viscous resistance of the lubricant, such as grease, on the sliding parts of the

machine
« Changes in the friction resistance resulting from variations in the machine assembly
» Changes in the friction resistance due to aging

The conditions for applying friction compensation depend on the mode selection.

Mode Selection Settings

Friction Compensation

1: Standard

Based on the setting of Pn408 = n.XOOO
(Friction Compensation Function Selection)”

2: For position control

3: For position control (emphasis on overshooting)

Adjusted with friction compensation.




5.5 Autotuning without Host Reference

5.5.6 Automatically Adjusted Function Settings

Parameter Function When Enabled | Classification
n. 0000 . Disable friction compensation.
Pn408 |(default setting) Immediately Setup
n. 1000 Enable friction compensation.

* Refer to the following manual for details.
=-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)

€ Feedforward

If Pn140 is set to n.0OOO (Do not use model following control and speed/torque feedforward
together (default setting)) and tuning is performed with the mode selection set to 2 or 3, feed-
forward (Pn109), the speed feedforward input (VFF), and the torque feedforward input (TFF) will
be disabled.

To use the speed feedforward input (VFF), the torque feedforward input (TFF), and model fol-
lowing control from the host controller in the system, set Pn140 to n.1000 (Use model follow-
ing control and speed/torque feedforward together).

Parameter Function When Enabled | Classification

n.0O00O0 Do not use model following control and
(default setting) | speed/torque feedforward together.

Use model following control and speed/torque
feedforward together.

Immediately Tuning

Pn140

n.1000

Refer to the following manual for information on the torque feedforward input (TFF) and the

speed feedforward input (VFF).
(71 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S800001 31)

2 When model following control is used with the feedforward function, it is used to make optimum

@ feedforward settings in the SERVOPACK. Therefore, model following control is not normally used

together with either the speed feedforward input (VFF) or torque feedforward input (TFF) from the

Important  host controller. However, model following control can be used with the speed feedforward input

(VFF) or torque feedforward input (TFF) if required. An unsuitable feedforward input may result in
overshooting.

Tuning
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5.5 Autotuning without Host Reference

5.5.7 Related Parameters

55.7 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
autotuning without a host reference.

Do not change the settings while autotuning without a host reference is being executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio Yes
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes
Pn531 Program Jogging Travel Distance No
Pn533 Program Jogging Movement Speed for Rotary Servomotor No
Pn585 Program Jogging Movement Speed for Linear Servomotor No
Pn534 Program Jogging Acceleration/Deceleration Time No
Pn535 Program Jogging Waiting Time No
Pn536 Program Jogging Number of Movements No

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.
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5.6 Autotuning with a Host Reference

5.6.1 Outline
m Autotuning with a Host Reference
This section describes autotuning with a host reference.
y Autotuning with a host reference makes adjustments based on the set speed loop gain (Pn100).

Therefore, precise adjustments cannot be made if there is vibration when adjustments are

Important started. Make adjustments after lowering the speed loop gain (Pn100) until vibration is eliminated.

5.6.1

Outline

Autotuning with a host reference automatically makes optimum adjustments for operation refer-
ences from the host controller.

The following items are adjusted automatically.

» Gains (e.g., speed loop gain and position loop gain)

« Filters (torque reference filter and notch filters)

* Friction compensation

+ Anti-resonance control

« Vibration suppression

Refer to the following section for details on the parameters that are adjusted.
I 5.6.7 Related Parameters on page 5-35

Movement,
= Operation
references

References

Responses

Travel Distance
SERVOPACK Servomotor

/N\ CAUTION

® Because autotuning with a host reference adjusts the SERVOPACK during automatic opera-
tion, vibration or overshooting may occur. To ensure safety, make sure that you can perform
an emergency stop at any time.

Tuning
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5.6 Autotuning with a Host Reference

5.6.2 Restrictions

26.2 Restrictions
Systems for Which Adjustments Cannot Be Made
Accurately
Adjustments will not be made correctly for autotuning with a host reference in the following
cases. Use custom tuning.
» When the travel distance for the reference from the host controller is equal to or lower than
the setting of the positioning completed width (Pn522)
 Rotary Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the rotation detection level (Pn502)
* Linear Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the zero speed level (Pn581)
« When the time required to stop is 10 ms or less
* When the rigidity of the machine is low and vibration occurs when positioning is performed
* When the position integration function is used
» When proportional control is used
* When mode switching is used
« When the positioning completed width (Pn522) is too narrow
Refer to the following sections for details on custom tuning.
I 5.7 Custom Tuning on page 5-36
Preparations
Always check the following before you execute autotuning with a host reference.
» The servo must be in ready status.
» There must be no overtravel.
* The servo must be OFF.
» Position control must be selected if power is supplied to the motor (i.e., when the servo is ON).
» The first gains must be selected.
» The test without a motor function must be disabled (PnO0C = n.OO0OO0).
» There must be no warnings.
» The parameters must not be write prohibited.
« Predictive control and quadrant projection correction must be disabled (Pn070 = n.OO00).
263 Applicable Tools
The following table lists the tools that you can use to perform autotuning with a host reference.
Tool Fn No./Function Name Operating Procedure Reference
- X-7-Series Digital Operator Operating Man-
Digital Operator Fn202 a Ual (Manual No.. SIEP S800001 33)
SigmaWin+ Tuning - Tuning I 5.6.4 Operating Procedure on page 5-30
564 Operating Procedure

Use the following procedure to perform autotuning with a host reference.

/N\ CAUTION

® If you are using an MP3000-Series Controller for phase control, set the mode selection to 1.
If 2 or 3 is selected for the mode, correct phase control may not be possible.




5.6 Autotuning with a Host Reference

5.6.4 Operating Procedure

Confirm that the moment of inertia ratio (Pn103) is set correctly.

Click the | Servo Drive Button in the workspace of the Main Window of the Sig-

maWin+.

Select Tuning in the Menu Dialog Box.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

Click the Execute Button.

A WARNING

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the Sigmaiin= Operation Manual before executing this function. Special care must be taken for the following

Tuning ==

<Safety Precautions=
1. Before executing this function, make sure that the emergency stop (power off) can be activated v
The response speed may change considerably during tuning
Before executing this function, make sure that the emergency stop (powrer off) can be activated when nesded

en needed

(2 Confirm the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in
the event of overtraveling or other unexpected movement

3 confirm that there is no postion error before running the motor.
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

the moment of inertia ( entification function is used for a vertical axis, check the safety of th
When the moment of inertia (mass) identification function is used for a vertical axis,
confirm that the axis level does not drop when the servo is turned off.

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first,

The moment of intertia {mass} ratio must be set to achieve correct tuning

Be sure to set the ratio. The setling can be performed from the Tuning windowr

. I vibration is generated, exscute custom tuning
Lowrer the gain until there i no vibration by executing custom tuning,

Note: While tuning, you can read the precautions related to the process,
Ciick the Precautions button provided in each tuning window.

Execife ) Cancel

5. Select the Position reference input Option in the Autotuning Area and then click the

Autotuning Button.

&4 Tuning AXIS#00 (=)

Setthe moment of inertia (mass) ratio before —
executing autotuning.

Woment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Autotuning
Reference input from host controller

(¥ Postion Reference Input

.
Autotuning
(4] r ﬂﬂ%
\__— & }

Advanced adjustment Finish

Information

Tuning ==

A WARNING

The moment of ineria (mass) ratio has never been changed from the default
setting

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass) Setiing
window before starting tuning

If an incorrect moment of inertia (mass} ratio is set, vioration may be generated
during tuning.

Do you want to continue tuning?

Cancel

When the following dialog box is displayed, click the OK Button and then confirm that the
correct moment of inertia ratio is set in Pn103 (Moment of Inertia Ratio).

Tuning
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5.6 Autotuning with a Host Reference

5.6.4 Operating Procedure

6. Set the conditions in the Mode selection Box and the Mechanism selection Box, and
then click the Next Button.
If you select the Start tuning using the default settings Check Box in the Tuning parameters Area,
the tuning parameters will be returned to the default settings before tuning is started.

« Mode selection Box

EE Autotuning - Setting Conditions AXIS#00 @ Se.t .the mOde
Set conditions.
T Mode Selection Description
Standard gain adjustment is per-
2:F tioni - it . i
reeatenne L formed. In addition to gain adjust-
[A gain adjustment speciaiized for positioning wil be executsd. In 1: Standard ment, notch filters and anti-
ddition, the foll tomatic adjustment: b ited: Model 1
Folowing cantrol notch ke anszsonance contrl, and viraton resonance control are automatically
suppression. ad]USted .
Tuning is performed for positioning
Mechanism selecton applications. In addition to gain
2 Ball scrow mechaniem or inear molor 5| 2: For positioning ﬁgjt%%t?ﬂ’[eg’té Egﬁﬁgfsoglﬁxgg ggr?ttrrgll,
Executes adjustment suitable for relatively high-rigidity mechanism, and vibratioh suppression are auto—’
=uch as a ball screw or linear motor. Select this type if there is no . .
applicable mechanism. matically adjusted.
Tuning is performed for positioning
. — applications with emphasis on elimi-
Tuning paramesers gég§£i§|?y8'ttéoglr29 nating overshooting. In addition to
[~ Start tuning using the default settings. Vent OVerShOOting galn adJUStmentt: ?Otcg fll'tberst" antl'
resonance control, and vibration sup-
pression are automatically adjusted.
Cancel

« Mechanism selection Box
Select the type according to the machine element to
drive.
If there is noise or if the gain does not increase, better
results may be obtained by changing the rigidity type.
Select the type according to the following guidelines.

» Tuning parameters Box
Specify the parameters to use for tuning.
If you select the Start tuning using the
default settings Check Box, the tuning
parameters will be returned to the default
settings before tuning is started.

Mechanism

Selection Description

Tuning is performed for a mecha-
1: Belt mechanism nism with relatively low rigidity, e.g.,

a belt.

Tuning is performed for a mecha-
2: Ball screw nism with relatively high rigidity, e.g.,
mechanism or linear | a ball screw or Linear Servomotor.
motor Use this setting if there is no other

appropriate setting.

Tuning is performed for a mecha-
3: Rigid model nism with high rigidity, e.g., a rigid
body system.

7. Click the Yes Button.
Autotuning @

A CAUTION

Tuning will be executed after resetting the tuning
parameters to their default values.

When tuning starts, the current funing results will be
lost.

Do you want to sxecuts tuning?

Yes, Ho
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5.6.4 Operating Procedure

8. Input the correct moment of inertia ratio and click the Next Button.

[FE Autotuning - Moment of Inertia Ratio Setting AXI... @

A CAUTION

If Moment of Inertia Ratio is not correctly set, vibration may be
generated.

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

J202] [%]

<« Back | MNext = Cancel

9. First confirm safety around moving parts. Then turn ON the servo, enter a reference
from the host controller, and click the Start tuning Button.

[ Autotuning - Automatic setting AXIS#00 (3l
Tuning
Waiing for exacution
Turn the servo on, input the reference from the host
controller, and then click the Start button
L
Oscillation level C——
measurement
Start tuning
Gain search
bahaviour evaluation
Tuning compleied
Mode selection
2-For positioning
DNoteh fiter Mechanism selection
Oantiresag i2:Ball screw mechanism or linear motor
{Dvib suppress.
Precautions = Back Cancel

10. Click the Yes Button.
Autotuning @

A WARNING

Please check the safety near an operation part

Execute?
| No

Tuning will be executed.
Vibration that occurs during tuning will be detected automatically and suitable settings will be made

for that vibration. When the settings have been completed, the indicators for the functions that were
used will light at the lower left of the dialog box.

Tuning

E‘E Autotuning - Automatic setting AXIS#00 8

Tuning
Waiting for exacution . .
Executing tuning (Input the reference )

u
Oscillation level
measurement
Cancel
= 4@
Gain search

bahaviour evaluation

Tuning completed
Mode selection
2:For positioning
ONulcn fitter Mechanism selection
Orntiresag iz:Ball screw mechanism or linear motor

Db Suppress.

Precautions
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5.6 Autotuning with a Host Reference

5.6.5 Troubleshooting Problems in Autotuning with a Host Reference

11.When tuning has been completed, click the Finish Button.
The results of tuning will be set in the parameters and you will return to the Tuning Dialog Box.

This concludes the procedure to perform autotuning with a host reference.

965 Troubleshooting Problems in Autotuning with a Host
Reference
The following tables give the causes of and corrections for problems that may occur in autotun-
ing with a host reference.
€ Autotuning with a Host Reference Was Not Performed
Possible Cause Corrective Action
Main circuit power supply is OFF. Turn ON the main circuit power supply.
An alarm or warning occurred. Remove the cause of the alarm or warning.
Overtraveling occurred. Remove the cause of overtraveling.
The second, third, or fourth gains were selected with ) .
the gain selection. Select the first gains.
The HWBB was activated. Release the HWBB.
€ Troubleshooting Errors
Error Possible Cause Corrective Action
Machine vibration . I(er)(F‘]réeS;)e the setting of the positioning completed width
The gain adjustments | occurs or ppsitioning . Change.the mode from 2 to 3
were TOt Zuccessfully \(/:V%n;ﬁlfgg)gésrvr;%sggfle * If machine vibration occurs, suppress the vibration with
completed. Stops the anti-resonance control adjustment and the vibration
PS. suppression function.
Positioning was not
completed within The positioning com- « Increase the setting of the positioning completed width
approximately 10 pleted width is too nar- (Pn522).
seconds after posi- row or proportional » Set V_PPI to 0 in the servo command output signals
tion adjustment was | control is being used. (SVCMD_IO).
completed.
€ Adjustment Results Are Not Satisfactory for Position Control
You may be able to improve the adjustment results by changing the settings of the positioning
completed width (Pn522) and the electronic gear ratio (Pn20E/Pn210).
If satisfactory results are still not possible, adjust the overshoot detection level (Pn561). That
may improve the adjustment results.
* Pn561 = 100% (default setting)
This will allow tuning with overshooting that is equivalent to the positioning completed width.
* Pn561 = 0%
This will allow tuning to be performed without overshooting within the positioning completed
width, but the positioning completed width may be extended.
Overshoot Detection Level [Speed] [Position| [Torque]
Pn561 Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 100 Immediately Setup
566 Automatically Adjusted Function Settings

These function settings are the same as for autotuning without a host reference. Refer to the

following section.

Iz 5.5.6 Automatically Adjusted Function Settings on page 5-26



5.6 Autotuning with a Host Reference

5.6.7 Related Parameters

5.6.7

Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
autotuning with a host reference.

Do not change the settings while autotuning with a host reference is being executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pni121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.

Tuning
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5.7 Custom Tuning

5.7.1 Outline

Custom Tuning

This section describes custom tuning.

571 Outline

You can use custom tuning to manually adjust the servo during operation using a speed or

position reference input from the host controller. You can use it to fine-tune adjustments that

were made with autotuning.

The following items are adjusted automatically.

« Gains (e.g., speed loop gain and position loop gain)

« Filters (torque reference filter and notch filters)

* Friction compensation

» Anti-resonance control

Refer to the following section for details on the parameters that are adjusted.

IZ 5.7.7 Related Parameters on page 5-44

There are two adjustment methods that you can use for custom tuning.

B Tuning Mode 0 (Setting Servo Gains Giving Priority to Stability) or 1 (Setting Servo
Gains Giving Priority to Good Response)

These modes allow you to set stable control conditions for multiple servo gains by manipu-
lating only one tuning level. Automatic setting of notch filters and anti-resonance control is

provided if vibration is detected. Manual anti-resonance control adjustment is also possible
during custom tuning.

B Tuning Mode 2 (Setting Servo Gains Giving Priority to Position Control Applications)
or 3 (Setting Servo Gains Giving Priority to Preventing Overshooting in Position Con-
trol Applications)

Two tuning levels are manipulated to reduce positioning time even further and set multiple
servo gains.
Model following control is used to reduce the positioning time. If vibration is detected, notch
filters and anti-resonance control are automatically adjusted, and friction compensation is
automatically set. Manual anti-resonance control adjustment and vibration suppression are
also possible during custom tuning.
® Vibration or overshooting may occur during custom tuning. To ensure safety, make sure that
you can perform an emergency StOp at any time.
572  Preparations

Always check the following before you execute custom tuning.

 The test without a motor function must be disabled (PnO0C = n.OO0OO0).

« If speed control is used, tuning mode 0 or 1 must be set.

» The parameters must not be write prohibited.

« Predictive control and quadrant projection correction must be disabled (Pn070 = n.OOO0O0).



5.7 Custom Tuning

5.7.3 Applicable Tools

5.7.3

Applicable Tools

The following table lists the tools that you can use to perform custom tuning.

Tool Fn No./Function Name Operating Procedure Reference

o (10 =-7-Series Digital Operator Operating
Digital Operator Fn203 Manual (Manual No.: SIEP S800001 33)

I 5.7.4 Operating Procedure on page 5-37

SigmaWin+ Tuning — Tuning

5.7.4

Operating Procedure

Use the following procedure to perform custom tuning.

/\ WARNING

® Before you execute custom tuning, check the information provided in the SigmaWin+ oper-

ating manual.

Observe the following precautions.

* Make sure that you can perform an emergency stop at any time.
When custom tuning is started, several parameters will be overwritten with the recommended
settings, which may greatly affect the response before and after execution. Make sure that you
can perform an emergency stop at any time.

+ Set the moment of inertia correctly before you execute custom tuning.
If the setting greatly differs from the actual moment of inertia, vibration may occur.

« If you change the feedforward level, the new setting will not be used immediately. It will be used
after positioning is completed.

/\ CAUTION

® [f you are using an MP3000-series Controller for phase control, set the tuning mode to 0 or
1. If 2 or 3 is selected for the tuning mode, correct phase control may not be possible.

1. Confirm that the moment of inertia ratio (Pn103) is set correctly.

2. Click the | Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.
3. Select Tuning in the Menu Dialog Box.

The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.

4. Click the Execute Button.
Tuning @
AWARNENG

This function executes tuning for the Servopack. Using this function while the motor is running is dangerous. Be sure to
carefully read the SigmaiVin= Operation Manual before executing this function. Special care must be taken for the following

<Safety Precautions=
1. Before executing this function, make sure that the emergency stop (power off) can be activated when nesded
The response speed may change considerably during tuning
Before executing this funclion, make sure that the emergency stop (powrer off) can be activated when nesded

[2 Confirm the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in
the event of overtraveling o other unexpected movement

3. Always confirm that there is no position error before running the motor.
Be sure to return to the origin and reset the position prior to normal operation.
Running the motor without resetting the origin can lead to an overrun and is extremely dangerous.

4. \When the moment of inertia (mass) identification function is used for a vertical axis, check the safety of the system.
When the moment of inertia (mass) identification function is used for a vertical axis,
confirm that the axis level does not drop when the servo is turned off.

<Tuning Precautions>
5. Set the moment of inertia (mass) ratio first

The moment of intertia (mass) ratio must be set to achieve correct tuning

Be sure to set the ratio. The setting can be performed from the Tuning window.

. If vibration is generated, execute custom tunin
Lowrer the gain unil there i no vibration by executing custom tuning

Note: While tuning, you can read the precautions related to the process,
Click the Precautions button provided in each tuning window

Tuning
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5.7 Custom Tuning

5.7.4 Operating Procedure

5. Click the Advanced adjustment Button.

£ Tuning AXIS#00 (23w

Set the moment of inertia (mass) ratio before Precautions
executing autotuning

Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.
[l

{5 )

| 100 o | Edi

¥+

Reference input from host controller

Autotuning

(¥ Posttion Reference Input

i

" No Reference Input

Autotuning

iy

Advanced adjustment Finigh

Information.  YWhen the following dialog box is displayed, click the OK Button and then confirm that the
correct moment of inertia ratio is set in Pn103 (Moment of Inertia Ratio).

Tuning @

A WARNING

The moment of inartia (mass) ratio has never been changed from the default
setting.

Set a correct moment of inertia (mass) ratio in the Moment of Inertia (Mass) Setting
window before starting tuning

If an incorrect moment of inertia (mass) ratio is set, vibration may be generated
during tuning

Do you want to continue tuning?

Cancel

6. Click the Custom tuning Button.
Tuning @

Click the button of the function to be executed

Manualy adjust gain and vibration \|[:>

Custom tuning

Suppress vibration by decreasing gain when stopped. \||::> Gain switching
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5.7 Custom Tuning

5.7.4 Operating Procedure

7. Set the Tuning mode Box and Mechanism selection Box, and then click the Next But-
ton.

Tuning mode Box

Overshoot will rarely occur since priority is given to stability. In addition
to gain adjustments, the notch filter and anti-resonance control (except |z
for torque (force) control) can be adjusted.

1:Set servo gains with prierity given to respense.

Overshoot may eccur since priority is given to responsiveness. In
addition to gain adjustments, the notch fiter and anti-resonance control
(except for torque (force) control) can be adjusted.

Mechanism selection

|2:Ba|| screw mechanism or linear motor 4

Executes adjustment suitable for relatively high-rigidity mechanism, such
as a ball screw or linear motor. Select this type if there is no applicable

Opticn

Friction compensation Ol 8

Next = ‘ Cancel

Mode Selection

Description

[ custom Tuning - Mode selection AXIS#00 =)
Tuning mode:
|' -Set serve gains for positioning application. -
0:Set servo gains with priority given to stability. -

0: Set servo gains
with priority given
to stability.

This setting gives priority to stability
and preventing overshooting. In addi-
tion to gain adjustment, notch filters
and anti-resonance control (except
during torque control) are automatically
adjusted.

1: Set servo gains
with priority given
to response.

Overshooting may occur because pri-
ority is given to response. In addition to
gain adjustment, notch filters and anti-
resonance control (except during
torque control) are automatically
adjusted.

2: Set servo gains
for positioning
application.

Tuning is performed for positioning
applications. In addition to gain adjust-
ment, notch filters, anti-resonance
control, and vibration suppression are
adjusted.

3: Set servo gains
especially to pre-
vent overshooting
during positioning
application.

Tuning is performed for positioning
applications with emphasis on elimi-
nating overshooting. In addition to gain
adjustment, notch filters, anti-reso-
nance control, and vibration suppres-
sion are adjusted.

» Mechanism Selection Box

Select the type according to the machine element to drive.

If there is noise or if the gain does not increase, better results may be obtained by changing the rigidity

type. Select the type according to the following guidelines.

Mechanism Selection

Description

1: Belt mechanism

Tuning is performed for a mechanism with relatively low rigidity, e.g., a belt.

2: Ball screw mechanism or
Linear motor

Tuning is performed for a mechanism with relatively high rigidity, e.g., a ball screw or
Linear Servomotor. Use this setting if there is no other appropriate setting.

3: Rigid body system

Tuning is performed for a mechanism with high rigidity, e.g., a rigid body system.

Information

The tuning modes that you can select depend on the SERVOPACK setting.

8. If the moment of inertia ratio is not set correctly, correct the setting and then click the

Next Button.

[ custom Tuning - Moment of Inertia Ratio Setti... @

A CAUTION

When Moment of Inertia Ratio is not correctiy set, vibration may be
generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

[0 [%]

< Back ‘ Next > Cancel

Tuning
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5.7 Custom Tuning

5.7.4 Operating Procedure

9. Turn ON the servo, enter a reference from the host controller, and then click the Start

tuning Button.
Tuning Mode O or 1

Tuning Mode 2 or 3

B custom Tuning - Adust AXIS#00

Tuning mode 0: Set servo gains with prioriy given to stabilty.
WMechanism selection | 2: Ball screw mechanism or inear motor
Friction compensation  [Enable:

Gain status. [ gain

Tuning level

Set the tuning level and start the tuning.
Tuning level A | A
Tuning level adjustment] L n E 3 9
xlxl

Satling the tuning level

100 high can cause

vibration or abnormal {1 -2000)
noise.

o [ |

Tuning mode
Mechanism selection
Friction compensation

Gain status

level adjustment

Start tuning

Increase until
overshaoting ocours.

Sl

[ custom Tuning - Adust AXIS£00

2 - Set servo gains for positioning application.
2 : Ball screw mechanism or linear motor
Enable
1 gain
Tuning level
Set the tuning level and start the tuning
Feed forward level (FF) A
xlx]
(1-2000)

= |15 |mes

Start tuning

&

Auto-setting

Noteh fiter Vib Detect
. | @

: Cancell
2 step F—  [fnactive

Anti-res Ctrl Adj
AntiresAd]  [— nactive Anti-res Ctrl Adj

Precautions < Back ‘TﬂAumlumng‘ Completed ‘ Cancel ‘

+ Feedback level (F8) il a

FB level adjustment bt E 3 9
LA 2

Increase until (1-2000)

hooting d
overshoating dissppesrs. — "

* Notch filter

1 step
4 2step
No

¢ Yes Anti-res Cirl Adj

Wib Detect

Cancel|
inactive

Anti-res Adj inactive Anti-res. Ctrl Adj
Finish Vib Suppression
Frequency 1 ——  nactive 4 Vib Suppress.

il ot

Precautions <Back |TuAulaIumHg‘ ComD\eted.‘ Cancel ‘

10.Use the A and ¥ Buttons to change the tuning level.
Click the Back Button during tuning to restore the setting to its original value. The tuning level will
return to the value from before when custom tuning was started.

Tuning Mode 0 or 1

Increase the tuning level until overshooting
OCCuUrs.

" custom Tuning - Adust AXIS#00

= | e
Tuning mode 0: Set servo gains with priority given to stabilty.

Mechanism selection |2 Ball screw mechanism or inear motor

Friction compensation  [Enable

Gain status 1 gain

Tuning level

Set the tuning level
Tuning level Al a 3

Setting the tuning level

Tr=2000)

Auto-setting
Notch fiter Mibration not detected

R Q
Cancel

2step —  [nactive

Anti-res Ctri Adj \Vibration not detected

AntiresAdi  ——  [nactive Antires Ctrl Adj
Precautions |TnAuhﬂuning‘ Completed ‘ Cancel ‘

Wib Detect

s

Tuning Mode 2 or 3

Increase the feedforward level until overshoot-
ing occurs and then increase the feedback
level until overshooting is eliminated. Repeat
these changes to make the adjustment.

B custom Tuning - Adust AXIS#00

o [ |

Tuning mode 2: Setservo gains for positioning appication
WMechanism selection | 2: Ball screw mechanism or inear motor
Friction compensation  [Enable:
Gain status. [ gain
¥ Tuning level
Setthe tuning level.
Feed forward level (FF) A a S
Back
Increase et |§|
overshoating acours vy
=000y e
* Feedback level (FB) A a
FB level adjustment
LA A
Incresse until (1-2000)
overhosting dissppears
Mibration not detected
* Notch fiter O
1step —  [nactive Q
- Cancell
<esponse level OK3 2step F— fnactve
Mo
Vs Anti-res Cirl Adj [Vibration not detected
i Anti-res Adj inactive Anti-res Cirl Adj
Finish Vib Suppression
e — ) Wib Suppress.
Frecautions ‘ To Autotuning ‘ Completed ‘ Cancel ‘

Information 1 ne new feedforward level will not be
used until the positioning completed
signal is output.

11. You can set the functions to suppress vibration (notch filters, automatic anti-resonance

control setting, anti-resonance control adjustment, and autotuning with a host refer-

ence) as required.
Refer to the following section for details.

I Vibration Suppression Functions on page 5-42



5.7 Custom Tuning

5.7.4 Operating Procedure

12. When tuning has been completed, click the Completed Button.

The values that were changed will be saved in the SERVOPACK and you will return to the Tuning Dia-
log Box.

[F* custom Tuning - Adust AXIS#00 = | )
Tuning mode: 0 : Set servo gains with priority given to stabiliy.
Mechanism selection 2 : Ball screw mechanism or linear motor

Friction compensation [Enable

Gain status 1 gan

Tuning level

Set the tuning level

Tuning level A [
Tuning level adjustment] Back
Sefting the tuning level m E
too high can cause y.r
vibsation or abnarmal (1 - 2000)

noise.

v

Auto-setting

Wibration not detected
Notch fiter \ib Detect
B Q
Cancel
2step —  [inactve
Anti-res Ctrl Ad] Vibration not detected

AntiresAd)  ——  [nactve Anti-res CtrlAd)
Precautions ‘TﬂAutntumng| Completed | Cancel |

This concludes the procedure to set up custom tuning.

Tuning
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5.7 Custom Tuning

5.7.4 Operating Procedure

Vibration Suppression Functions

€ Notch Filters and Automatic Anti-resonance Control Setting

If the vibration frequency that occurs when you increase the servo gains is at 1,000 Hz or
higher, notch filters are effective to suppress vibration. If the vibration is between 100 Hz and
1,000 Hz, anti-resonance control is effective.

€ Automatic Setting

To set vibration suppression automatically, use the parameters to enable notch filters and auto-
matic anti-resonance control setting.

The notch filter frequency (stage 1 or 2) or anti-resonance control frequency that is effective for
the vibration that was detected during tuning will be automatically set.

[E* custom Tuning - Adust AXIS#00 = B

2 Set servo gains for positioning application.

2 Ball screw mechanism or finear motor
ensation  Enable

Gain status f gai

Tuning \evel
Set the tuni

g lev
Feed furward \evel (FF) |
m |B:a°i
¥y | ¥]|
(1 2000}

* Feedback level (FB) alal

I [
(1-2000)

Auto-setiing
Notch fiter  [Failed to defect the peak va

Vib Detect

—_— Q
— Cancel
<Fsponse level OK3 2 step [B50Hz  factive

Yes Anti-res Cirl Adj Vibration not detected

AntresAdj | —  inactve Anti-res Cirl Adj
Vib Suppression
Frequency1 [— inactive Wib Suppress ‘

‘T\:Autulumng‘ Completed. ‘ Cancel ‘

» Auto-setting Cancel Buttons
The automatically set notch filter frequencies or the anti-resonance control frequencies
may not always suppress vibration. Click the Cancel Button to reset the notch filter fre-
quencies or the anti-resonance control frequencies to the values from just before these
frequencies were set automatically.
When they are reset, vibration detection will start again.

* Vib Detect Button
While the notch filter or automatic anti-resonance control setting function is enabled,
you can click the Vib Detect Button to manually detect vibration. When you click the
Vib Detect Button, the SERVOPACK will detect vibration at that time, and set the
notch filter frequency (stage 1 or 2) or anti-resonance control frequency that is effective
for the detected vibration. You can also perform manual vibration detection even when
the SERVOPACK does not detect vibration.

Anti-res Ctrl Adj Button

You can use the Anti-res Ctrl Adj Button to execute the anti-resonance control adjust-
ment if fine-tuning is required. Refer to the following section.

Iz 5.8 Anti-Resonance Control Adjustment on page 5-45

 Vib Suppress Button
Click the Vib Suppress Button to suppress low and transient vibration (oscillation) of
approximately 1 Hz to 100 Hz that occurs during positioning. Refer to the following
section.
I 5.9 Vibration Suppression on page 5-50

€ Autotuning with a Host Reference

You can perform autotuning with a host reference. Refer to the following section for details.
Iz 5.6 Autotuning with a Host Reference on page 5-29
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5.7 Custom Tuning

5.7.5 Automatically Adjusted Function Settings

5.75 Automatically Adjusted Function Settings

You cannot use vibration suppression functions at the same time. Other automatic function set-
tings are the same as for autotuning without a host reference. Refer to the following section.
Iz 5.5.6 Automatically Adjusted Function Settings on page 5-26

2.7.6  Tuning Example for Tuning Mode 2 or 3

Step Measurement Display Examples Operation

[ T T 1T 1T Position
T 1|71/ deviation

The positioning time is measured after the moment of inertia

1 ratio (Pn103) is set correctly.

§ Reference ] Tuning is completed if the specifications are met.

o speed The tuning results are saved in the SERVOPACK.

— I ——)
Positioning i I [ |

completion signal -

The positioning time will be reduced if the feedforward level is
increased.

Tuning is completed if the specifications are met. The tuning

results are saved in the SERVOPACK.

If overshooting occurs before the specifications are met, pro-
ceed to step 3.

Overshooting will be reduced if the feedback level is
increased.
If the overshooting is eliminated, proceed to step 4.

The graph shows overshooting that occurred when the feed-
forward level was increased even more after step 3. In this
state, overshooting occurs, but the positioning settling time
is shorter. Tuning is completed if the specifications are met.
The tuning results are saved in the SERVOPACK. If over-
shooting occurs before the specifications are met, repeat
steps 3 and 4.

If vibration occurs before the overshooting is eliminated, the
vibration is suppressed with the notch filters and anti-reso-
nance control.

5 - The tuning results are saved in the SERVOPACK.

(o))
£

5

=

5-43



5.7 Custom Tuning

5.7.7 Related Parameters

517.7 Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
custom tuning.

Do not change the settings while custom tuning is being executed.

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A No
Pn146 Vibration Suppression 1 Frequency B No
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.
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5.8 Anti-Resonance Control Adjustment

5.8.1 Outline

m Anti-Resonance Control Adjustment

This section describes anti-resonance control.

5.8.1

Outline

Anti-resonance control increases the effectiveness of vibration suppression after custom tun-
ing.

Anti-resonance control is effective for suppression of continuous vibration frequencies from 100
to 1,000 Hz that occur when the control gain is increased. Vibration can be eliminated by set-
ting vibration frequencies through automatic detection or by manually setting them to adjust
the damping gain. Input an operation reference and execute this anti-resonance control adjust-
ment when there is vibration.

Anti-resonance control is automatically set by autotuning without a host reference or autotun-
ing with a host reference. Use anti-resonance control adjustment only if fine-tuning is required
or readjustment is required as a result of a failure to detect vibration.

Perform custom tuning if required to increase the response after performing anti-resonance
control adjustment. If the control gain is increased, e.g., when custom tuning is performed,
vibration may occur again. If that occurs, perform anti-resonance control adjustment again to

fine-tune the parameters.
/\ CAUTION

® Related parameters will be set automatically when anti-resonance control adjustment is
executed. This may greatly affect the response before and after execution. Make sure that
you can perform an emergency stop at any time.

® Before you execute anti-resonance control adjustment, set the correct moment of inertia

ratio (Pn103). If the setting greatly differs from the actual moment of inertia ratio, normal
control of the machine may not be possible, and vibration may occur.

3 » Anti-resonance control adjustment detects vibration frequencies between 100 Hz and 1,000
@ Hz. If the vibration frequency is not within this range, use custom tuning with tuning mode 2
selected to automatically set a notch filter or use vibration suppression.

Important  + Vibration reduction can be made more effective by increasing the anti-resonance damping gain
(Pn163), but the vibration may become larger if the damping gain is too high. Increase the
damping gain by approximately 0% to 200% in 10% increments while checking the effect on
vibration. If vibration reduction is still insufficient at a gain of 200%, cancel the setting, and
lower the control gain by using a different method, such as custom tuning.

Tuning

5.8.2

Preparations (5

Always check the following before you execute anti-resonance control adjustment.
« The test without a motor function must be disabled (PnO0C = n.OO0OO0).

» The control method must not be set to torque control.

» The parameters must not be write prohibited.
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5.8 Anti-Resonance Control Adjustment

5.8.3 Applicable Tools

283 Applicable Tools

The following table lists the tools that you can use to perform anti-resonance control adjust-

ment.
Tool Fn No./Function Name Operating Procedure Reference
- [1] =-7-Series Digital Operator Operating Manual
Digital Operator Fn204 (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning I3 5.8.4 Operating Procedure on page 5-46

584 Operating Procedure

To execute anti-resonance control adjustment, an operation reference is input, and the adjust-
ment is executed while vibration is occurring.

The following methods can be used to execute anti-resonance control adjustment.
» To automatically detect the vibration frequency
« To manually set the vibration frequency

Use the

following procedure to perform anti-resonance control.

/\ CAUTION

Before you execute anti-resonance control adjustment, check the information provided in

the SigmaWin+ operating manual.

Observe the following precautions.

» Make sure that you can perform an emergency stop at any time.

Parameters will be set automatically when anti-resonance control adjustment is executed. This
may greatly affect the response before and after execution. Make sure that you can perform an
emergency stop (to turn OFF the power supply) at any time.

» Set the moment of inertia correctly before you execute anti-resonance control adjustment.

If the setting greatly differs from the actual moment of inertia, effective vibration reduction may
not be possible.

« If you have already performed anti-resonance control adjustment and then you change the fre-
quency, the current anti-resonance control effect may be lost. Caution is particularly required
when automatically detecting the vibration frequency.

« If effective vibration reduction is not achieved even after you execute anti-resonance control
adjustment, cancel the function and lower the control gain by using a different method, such as
custom tuning.

» Perform custom tuning separately if required to increase the response after performing anti-reso-
nance control adjustment.

If the servo gain is increased, e.g., when custom tuning is performed, vibration may occur again.
If that occurs, perform anti-resonance control adjustment again to fine-tune the parameters.




5.8 Anti-Resonance Control Adjustment

5.8.4 Operating Procedure

1. Perform steps 1 to 8 of the procedure for custom tuning. Refer to the following section

for details.
& 5.7.4 Operating Procedure on page 5-37

2. Click the Anti-res Ctrl Adj Button.
The rest of the procedure depends on whether you know the vibration frequency.

B Custom Tuning - Adust AXIS#00 ER(E=R

Tuning mode 0 : Set servo gains with priority given to stabilty:

Wechanism selection |2 : Ball screw mechanism or ingar motor
Friction compensation  [Enable
Gain status 1 gain

Tuning level
Set the tuning level and start the tuning.

o 5T
Tuning level sgjustment
L n '-I n Start tuning
I 2 SH
il 1-2000)
noi
Auto-setting
Notch fiter P
1 step — inactive Q
Cancel|
Zstep |860Hz  [active

Antires Ctrl Adj

AntiresAdj  — [nactive (AntpresClr\AdJD
Frecautions < Back ‘TnAthumng| | Cancel |

3. If you do not know the vibration frequency, click the Auto Detect Button. If you know the
vibration frequency, click the Manual Set Button.

To Automatically Detect the Vibration To Manually Set the Vibration Frequency
Frequency AW Rdjust Art resonance Control AXIS#0D =
The frequency will be set. oo Lammegnee |
e ) ZL,:.::...::.E,:;; tmonea | @

Py s ST < by

«sDampng Gainss

4. Click the Start adjustment Button.

5. Use the A and ¥ Buttons in the Adjustment Area to change the settings.
Click the Reset Button during tuning to restore the setting to its original value. The tuning level will

return to the value from before when custom tuning was started. .g
5
'_
To Automatically Detect the Vibration To Manually Set the Vibration Frequency
Frequency Change the settings of the frequency and
Change the setting of the damping gain. damping gain.
W Adjust Anti-resanance Control AMIS#00 [E5 | | AW Adjust Anti-resonance Control AXIS#00 ==

e [ ] e [ ]
== p—
e v Dbl bnes At Drieet anusi Set [

T Er—
metomatically st e buguencs

Fraguaney Click Tha Start sajuttmart butien
[Pyrreyre———
a«Damping Gaimss ‘
Pracautions
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5.8 Anti-Resonance Control Adjustment

5.8.5 Related Parameters

6. When the adjustment has been completed, click the Finish Button.

The values that were changed will be saved in the SERVOPACK and you will return to the Tuning Dia-

log Box.

1Y Adjust Anti-resonance Control AXIS#00 =

This concludes the procedure to set up anti-resonance control.

5.8.5

Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
anti-resonance control adjustment.

Do not change the settings while anti-resonance control adjustment is being executed.

Parameter Name Automatic Changes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn162 Anti-Resonance Gain Correction No
Pn163 Anti-Resonance Damping Gain Yes |
Pn164 Anti-Resonance Filter Time Constant 1 Correction No
Pn165 Anti-Resonance Filter Time Constant 2 Correction No

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.

5.8.6

Suppressing Different Vibration Frequencies with
Anti-resonance Control

When you use anti-resonance control and increase the control gain, for some mechanism,
vibration can occur at a higher frequency than the frequency for which vibration was sup-

pressed. If this occurs, you can suppress vibration for more than one frequency by adjusting
Pn166 (Anti-Resonance Damping Gain 2).

information Guidelines for Vibration That Can Be Suppressed
Anti-resonance frequency (Pn161): fa [Hz], Another vibration frequency that occurs when the
control gain is increased: fb [Hz]
« Vibration frequencies: 100 Hz to 1,000 Hz
« Range of different vibration frequencies: 1 < (fb/fa) < 3 to 4



5.8 Anti-Resonance Control Adjustment

5.8.6 Suppressing Different Vibration Frequencies with Anti-resonance Control

Required Parameter Settings

The following parameter settings are required to use anti-resonance control for more than one
vibration frequency.

Parameter Description O Clagsifi—
Enabled cation
n.0ooo . Do not use anti-resonance control. After
Pn160 (default setting) rostart Setup
n.O0on01 Use anti-resonance control.
Anti-Resonance Frequency [Speed] [Position] [Torque]
Pn161 Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 20,000 0.1 Hz 1000 Immediately Tuning
Anti-Resonance Gain Correction [Speed] [Position] [Torque]
Pn162 Setting Range Setting Unit Default Setting When Enabled | Classification
1to 1,000 1% 100 Immediately Tuning
Anti-Resonance Damping Gain |Speed| [Position| [Torque]
Pn163 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 300 1% 0 Immediately Tuning
Anti-Resonance Filter Time Constant 1 Correction |Speed]| [Position] [Torque|
Pn164 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,000 to 1,000 0.01 ms 0 Immediately Tuning
Anti-Resonance Filter Time Constant 2 Correction [Speed| [Position| [Torquel
Pn165 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,000 to 1,000 0.01 ms 0 Immediately Tuning
Anti-Resonance Damping Gain 2 [Speed] [Position] [Torque]
Pn166 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1% 0 Immediately Tuning

Adjustment Procedure for Suppressing Different Vibration

Frequencies with Anti-resonance Control

Use the following procedure to make adjustments to suppress different vibration frequencies
with anti-resonance control.

Step Operation

Use the gain adjustment and anti-resonance control.

1 Refer to the following section for details.
I3 5.8.4 Operating Procedure on page 5-46

5 If there is vibration at a higher frequency than the vibration suppressed with anti-resonance
control in step 1, adjust Pn166 (Anti-Resonance Damping Gain 2).
Adjust Pn166 (Anti-Resonance Damping Gain 2) while checking to see if vibration reduction is
effective.

3 To adjust Pn166 (Anti-Resonance Damping Gain 2), increase the setting by 10% at a time start-
ing from the value that resulted in Pn163 (Anti-Resonance Damping Gain) from the adjustment
in step 1.
If the vibration disappears, the adjustment is completed.

4 However, if the vibration does not disappear even when you adjust Pn166 (Anti-Resonance
Damping Gain 2), reduce the tuning level or feedback level until vibration does not occur.

(o))
£
5
=

5-49



5-50

5.9 Vibration Suppression

5.9.1 Outline

m Vibration Suppression

This section describes vibration suppression.

5.9.1

Outline

You can use vibration suppression to suppress transient vibration at a low frequency from 1 Hz
to 100 Hz, which is generated mainly when the machine vibrates during positioning. This is
effective for vibration frequencies for which notch filters and anti-resonance control adjustment
are not effective.

Vibration suppression is automatically set by autotuning without a host reference or autotuning
with a host reference. Use vibration suppression only if fine-tuning is required or readjustment
is required as a result of a failure to detect vibration. To execute vibration suppression, input an
operation reference and execute the function when there is vibration.

Perform custom tuning if required to increase the response after performing vibration suppres-

/\ CAUTION

® Related parameters will be set automatically when vibration suppression is executed. This
may greatly affect the response before and after execution. Make sure that you can perform
an emergency stop at any time.

® Before you execute vibration suppression, set the correct moment of inertia ratio (Pn103)
with autotuning without a host reference or another method. If the setting greatly differs
from the actual moment of inertia ratio, normal control of the machine may not be possible,
and vibration may occur.

® |f you execute vibration suppression when you are using an MP3000-Series Controller for
phase control, correct phase control may not be possible.

3 « Vibration suppression detects vibration frequencies between 1 Hz and 100 Hz.
@ » Frequency detection will not be performed if there is no vibration in the position deviation or if
the vibration frequency is outside the range of detectable frequencies. If that is a problem, use
Important a device such as a displacement meter or vibration sensor to measure the vibration frequency.
« If an automatically detected vibration frequency is not suppressed, the actual frequency and
the detected frequency may be different. Fine-tune the detected frequency if necessary.

Items That Influence Performance

If continuous vibration occurs while the Servomotor is stopping, vibration suppression cannot
be used to suppress the vibration effectively. In this case, use anti-resonance control adjust-
ment or custom tuning.

Detection of Vibration Frequencies

Frequency detection may not be possible if vibration does not appear in the position deviation
or the vibration that results from the position deviation is too small. You can adjust the detec-
tion sensitivity by changing the setting of the residual vibration detection width (Pn560), which
is set as a percentage of the positioning completed width (Pn522). Perform the detection of
vibration frequencies again after adjusting the setting of Pn560.

Residual Vibration Detection Width Position
Pn560 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 3,000 0.1% 400 Immediately Setup

Note: As a guideline, change the setting 10% at a time. If the setting of this parameter is lowered, the detection
sensitivity will be increased. Vibration may not be detected accurately if the setting is too small.



5.9 Vibration Suppression

5.9.2 Preparations

The vibration frequencies that are automatically detected may vary somewhat with each posi-
tioning operation. Perform positioning several times and make adjustments while checking
the effect of vibration suppression.

Information

592 Preparations

Always check the following before you execute vibration suppression.

« Position control must be used.

» The test without a motor function must be disabled (PnO0OC = n.OONO0).
» The parameters must not be write prohibited.

293 Applicable Tools

The following table lists the tools that you can use to perform vibration suppression.

Tool Fn No./Function Name Operating Procedure Reference
o (10 =-7-Series Digital Operator Operating Manual
Digital Operator Fn205 (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning IZ 5.9.4 Operating Procedure on page 5-51

594 Operating Procedure

Use the following procedure to perform vibration suppression.

1. Perform steps 1 to 8 of the procedure for custom tuning. Refer to the following section

for details.
= 5.7.4 Operating Procedure on page 5-37

2. Click the Vib Suppress Button.

[* custom Tuning - Adust AXIS£00 = o=

Tuning mode 2: Set servo gains for positioning application

MWechanism selection | 2 : Ball screw mechanism or inear metor
Friction compensation  Enable
Gain status 1 gain

¥ Tuning level
Set the tuning level and start the tuning
o

Feed forward level (FF) Al Al
e In =l Start tuning
(R o [ Gl

x|y

(1-2000)

* Feedoack level (F8) A Al

Mrm
LA i

(1-2000)

Auto-setting
Notch fiter

n i
o g dissppesrs.
* Vib Detect
B Q,
Cancel
< Respanse level CKZ 2step —  |nactive
No
Yes

Tuning

Ll

Antires Ctrl Adj

AntiresAd) [  [nactive Antires CtrlAd]

Finish Vib Suppression
Frequency 1 — [nactive Vib Suppress ‘

Precautions «Back ‘TﬂAumtumng| Completed | Cancel |

3. Click the Import Button or click A and ¥ Button to manually adjust the set frequency.
When you click the Import Button, the residual vibration frequency in the motor is read as the set fre-
quency. (The frequency can be read only when the residual vibration frequency is between 1.0 and
100.0.)

is outside the range of detectable frequencies. If a vibration frequency is not detected, pro-

“@ Frequency detection will not be performed if there is no vibration or if the vibration frequency
vide a means of measuring the vibration frequency.

Important
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5.9 Vibration Suppression

5.9.4 Operating Procedure

==

Finish

ES
2
I
W
T H
g
g
H
2
o

Precautions

\.~. Vibration Suppression AXIS#00
Determine the frequency Adjustment Vib Suppression: Inactive
for setting

Residual Vibration Frequency 8.0 [Hz]
Click the Impert button.
Manus| setting is slso possible. Import

Set the frequency.
Cli ihe Sat buttan NN |
If the vibrati bl Id not. l I Set Reset
o e e, Set frequency H2)
R e 005 Gl ol
Y. r ¥ I
( 1.0-1000)

Finish Cancel

4. Click the Set Button.

.

@

Important

No settings related to vibration suppression are changed during operation.
If the Servomotor does not stop within approximately 10 seconds after changing the setting,
an update timeout will occur. The setting will be automatically returned to the previous value.

-
=
=
g
&
g
:
)
£
E
S
S
%
wn
*
8

Adjustment

Determine the frequency
for setting

Residual Vibration Frequency

Setthe frequency.

a g0
§ £g
3 Eg
g i
g @ 8
H Iz
g i
-4
L

If the vibration problem could nat
be solved,

finely adjust the frequency and
then dlick the Set button sgain

Set frequency

(

Current value: 9.0 Hz

Finish

I«

Precautions

Vib Suppression: Active

9.0 [Hz)

Set Reset
m( Gl ) @

vl vl ¥

1.0- 100.0)

Finish Cancel

If the vibration is not eliminated, use the A and ¥ Buttons for the set frequency to fine-tune the

value and click the Set Butt

%~ Vibration Suppressien AXIS#00

Determine the frequency
for sefting

Click the Import buttan
Manusl seffing is also possible.

Adjustment

Residual Vibration Frequency

Set the frequency.

I#

Click the Set button.

If the vibration problem could not
o — Set frequency
finely adjust the frequancy and
then click the Set button again

Finish

I«

Precautions

on again.
Vib Suppression: Active
9.0 [z
Import
AR A

Set Reset

H2]
v v v Q | : I

( 1.0- 1000)
(Click the Set button.Current value: 9.0 Hz

Finish Cancel

==

Click the Reset Button during adjustment to restore the setting to its original value. The status from
before when adjustment was started will be restored.

5. When the vibration has been eliminated, click the Finish Button.
The updated value will be saved in the SERVOPACK.

[

Important

Vibration suppression will be enabled in step 5. The motor response, however, will change when
the Servomotor comes to a stop with no reference input.

This concludes the procedure to set up vibration suppression.
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5.9 Vibration Suppression

5.9.5 Setting Combined Functions

9.9.5

Setting Combined Functions

You can also use the feedforward function when you execute vibration suppression.

In the default settings, feedforward (Pn109), the speed feedforward input (VFF), and the torque
feedforward input (TFF) are disabled.

To use the speed feedforward input (VFF), the torque feedforward input (TFF), and model fol-
lowing control from the host controller in the system, set Pn140 to n.1000 (Use model follow-
ing control and speed/torque feedforward together).

Parameter Function When Enabled | Classification
n.0O0On0 Do not use model following control and
(defaultsetting) | speed/torque feedforward together.
Pn140 Immediately Tuning
Use model following control and speed/
n.1000
torque feedforward together.

Refer to the following manual for information on the torque feedforward input (TFF) and the
speed feedforward input (VFF).

(11 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP
S800001 31)

2 When model following control is used with the feedforward function, it is used to make optimum

@ feedforward settings in the SERVOPACK. Therefore, model following control is not normally used

together with either the speed feedforward input (VFF) or torque feedforward input (TFF) from the

Important - host controller. However, model following control can be used with the speed feedforward input

(VFF) or torque feedforward input (TFF) if required. An unsuitable feedforward input may result in
overshooting.

5.9.6

Related Parameters

The following parameters are automatically adjusted or used as reference when you execute
vibration suppression.

Do not change the settings while vibration suppression is being executed.

Parameter Name Automatic Changes

Pn140 Model Following Control-Related Selections Yes

Pn141 Model Following Control Gain Yes

Pn142 Model Following Control Correction No

Pn143 Model Following Control Bias in the Forward Direction No o
Pn144 Model Following Control Bias in the Reverse Direction No £
Pn145 Vibration Suppression 1 Frequency A Yes =
Pn146 Vibration Suppression 1 Frequency B Yes

Pni147 Model Following Control Speed Feedforward Compensation No ﬂ
Pn14A Vibration Suppression 2 Frequency No

Pn14B Vibration Suppression 2 Correction No

Yes: The parameter is automatically set.
No: The parameter is not automatically set, but the setting is read during execution.
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5.10 Additional Adjustment Functions

Additional Adjustment Functions

This section describes the functions that you can use to make adjustments after you perform
autotuning without a host reference, autotuning with a host reference, and custom tuning.

Function

Applicable Control Methods

Reference

Mode (Gain) Switching

Position control, speed control, or
torque control

Friction compensation

Position control or speed control

I3 Chapter 6 Adjusting the Feed Shaft Servo
Gain for Cutting Applications

Current gain level setting

Position control or speed control

Backlash compensation

Position control

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




Adjusting the Feed
Shaft Servo Gain for
Cutting Applications

This chapter describes servo gain adjustments with a cut-
ting application that are necessary for high-speed, high-
precision trajectory tracking.
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6.1 Introduction to Feed Shaft Servo Gain Adjustment

m Introduction to Feed Shaft Servo Gain Adjustment

To adjust the feed shaft servo gains, we recommend that you use custom tuning and prioritize
stable high-speed high-precision trajectory tracking.

The following servo gains are adjusted with a position reference or speed reference input from
the host controller while the machine is in operation.

» Gains (e.g., speed loop gain and position loop gain)

« Filters (torque reference filter and notch filters)

» Anti-resonance control

If you perform the above servo gain adjustments, the effects given in the following table will
occur. Adjust the gains while checking for these effects.

Iltems Affected by Servo

Gain Adjustment Adjustment Methods

 Check the vibration limit of vibration resulting from high servo gains. For
Servo gain adjustment suppressible vibrations, apply the vibration suppression functions of the
(vibration limit servo gains) SERVOPACK as necessary.

» Check the tuning level when vibrations cannot be suppressed.

Servo gains for allowable The torque ripple (which results in vibration) at constant speed must not
torque ripple at constant be great. As a guideline for the allowable range, make sure that the servo
speed gain maintains the torque ripple within 5% of the rated torque.

» Extreme overshooting must not occur during acceleration or decelera-
tion.

» Torque must not become saturated during acceleration or deceleration.

 Acceleration/deceleration time

» There must be no fluctuation in the speed when operating at a constant
speed.

Other items to check

Set the tuning level for the servo gains (speed loop gain and position loop gain) to the smaller
of the following two values to provide a leeway in stability.

» 70% to 80% of the vibration limit servo gain
 Servo gains for allowable torque ripple at constant speed

To prevent distortion in arcs and other interpolation trajectories for the feed shaft in a cutting
application, the interpolation shafts must all have the same tuning level.

Therefore, you must change the tuning levels of other interpolation shafts so that they are the
same as any shaft with a low tuning level.

Check the other check items in the above table at the final tuning level to complete the adjust-
ments.

The tuning level must be set to between 40 and 100.



6.2 Flow of Feed Shaft Servo Gain Adjustments

Flow of Feed Shaft Servo Gain Adjustments

The flow of adjusting the servo gains of a

START

feed shaft is given below.

Pre-adjustment Checks

IZ 6.3 Pre-adjustment Checks On page 6-4

:

Setting the Moment of Inertia Ratio

l

e Active Gain Check

e Gain Adjustment
IS 6.5 Tuning the Servo Gains

Gain Adjustment for Cutting Operations

I3 6.4 Mode (Gain) Selection on page 6-5

on page 6-7

Yes

Change to rapid feed gain?

No

!

Gain Adjustment for the Rapid Feed Operation
e Active Gain Check
IS 6.4 Mode (Gain) Selection on page 6-5

e Gain Adjustment
IZ 6.5 Tuning the Servo Gains On page 6-7

Yes

Change gain in other modes?

No

Gain Adjustment in Each Mode

Gain adjustment
completed for all modes?

(=

Adjusting the Feed Shaft Servo Gain for Cutting Applications
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6.3 Pre-adjustment Checks

6.3.1 Selection of Speed Loop Control Method

Pre-adjustment Checks

6.31 Selection of Speed Loop Control Method
Make sure that Pn10B is set to n.O0O10 (I-P control).
The speed loop control methods include PI control and I-P control. For feed shafts in cutting
applications, we recommend setting |-P control.
Parameter Description When Enabled | Classification
n.0oo0 PI control
Pn10B |(default setting) After restart Setup
n.OO10 |-P control
6.32 Setting the Moment of Inertia Ratio

Before you adjust the servo gains, set the motor and load moment of inertia ratio (Pn103).

The setting for Pn103 (Moment of Inertia Ratio) is calculated by dividing the load moment of
inertia (total moment of inertia for ball screws, couplings, moving tables, etc.) calculated at the
motor shaft by the motor moment of inertia.

If the load moment of inertia changes (e.g., if the mass of the table load changes), set the
parameter to the lowest load moment of inertia that occurs.

Use one of the following methods to set the load moment of inertia.

» Manually set Pn103 to the calculated value.

» Use the Load Moment (Mass) Ratio Estimation function of the SigmaWin+ to automatically
set the load moment ratio.

Note: 1. You can also estimate the moment of inertia during custom tuning.
2. Refer to the following manual for the usage methods for moment of inertia (mass) ratio estimation.

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

Moment of Inertia Ratio [Speed | [Position] |Torque]
Pn103 Setting Range Setting Unit Default Setting When Enabled Clafisc,)l:ca—
0 to 20,000 1% 100 Immediately Tuning




6.4 Mode (Gain) Selection

6.4.1 Mode (Gain) Selection Specifications

m Mode (Gain) Selection

6.4.1

Mode (Gain) Selection Specifications

This SERVOPACK lets you perform gain selection for feed shafts that combine cutting opera-
tion, rapid feed operation, and other shaft feeding, as well as with operations performed when
stopped.

You can use controls to improve operation performance in cutting operations and rapid feed-

ing.
Set controls with the following parameters.
+ Pn070 = n.OOOX
* Pn0O70 = n.OOXO
* PnO71 = n.O00OX

Use G-SEL in SVCMD_IO to select the mode and gain bank.

Setting the Controls for Each Mode (Shaft Operations)

Use the mode (gain) selection to select the gain bank to use for shaft operations and to set
parameters related to controls.

Refer to the following table to select the gain bank to use for shaft operations and set parame-
ters that are related to controls as required.

If high-speed, high-precision trajectory tracing is necessary, enable predictive control, quadrant
projection correction, model following control, and speed feedforward (Pn109).

SVCMD_IO (Output) Control Functions
G-SEL
Shaft | Bit11 | Bit10 | Bit9 | Bit8 | Pn070 = n.O0OOX | Pn070 = n.OOXO | Pn071 = n.OOOX
Operation S
. Ao peed Feedfor-
Operating | o i Selection! | Predictive Control | Quadrant Projsc-—| 1 (Prn109) and
Mode tion Correction ,
Model Following
Cutting 0 Ga'(rf‘ixifj';k 0 0or 1 Oor2 -
Rapid Gain bank 1
feeding ! (fixed) - - 0.1,0r2
Other ,
Select gain
opera- 2 bank O to 3. B B -
1on

* You can freely select the gain bank, but you cannot use predictive control, quadrant projection correction, model
following control, or speed feedforward (Pn109) for other operations.

» Related Parameters

Parameter Function When Enabled Classification
n.O0O00 . .
(default setting) Disable predictive control.
n.O001 Enable predictive control.
Pn070 |n.O000O Disable quadrant projection After restart Setup
(default setting) | correction.
n.00020 Enablelquadrant projection
correction.
A — . No function.
B (default setting) A
o n.O00O01 Use speed feedforward. fter restart Setup
n.O0O02 Use model following.

Adjusting the Feed Shaft Servo Gain for Cutting Applications
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6.4 Mode (Gain) Selection

6.4.2 Servo Command I/O Signals (SVCMD_IO)

Gain Adjustment in Each Gain Bank

Perform adjustments that are appropriate to each operation for the gain banks given in the fol-
lowing table.

Gain Bank
Parameter Name
0 1 2 3

Speed Loop Gain (Kv) Pn100 Pn104 Pn12B Pn12E
Speed Loop Integral Time Con-

stant (T Pn101 Pn105 Pn12C Pn12F
Position Loop Gain (Kp) Pn102 Pn106 Pn12D Pn130
Torque Reference Filter (Tf) Pn401 Pn412 Pn413 Pn414

642 Servo Command I/O Signals (SVCMD_IO)
You can use G-SEL (4 bits from bit 8 to bit 11) in the MECHATROLINK-III servo command 1/0
signals (SVCMD_IO) to select the operating mode and gain bank. Refer to the following section
for details.
IZ Setting the Controls for Each Mode (Shaft Operations) on page 6-5
The allocations in G_SEL are given in the following table.
Bit 7 Bit 6 Bit 5 Bit 4 Bta | Bit2 | Bit1 | Bit0
N_CL P_CL P_PPI V_PPI Reserved (0).
Bit 15 Bit14 | Bit13 | Bit12 Bit11 | Bit1o | Bit9 | Bits
Reserved (0). G-SEL
Bit 23 Bit22 | Bit21 Bit 20 Bt19 | Bit18 | Bit17 | Bit16
Reserved. S03 | 802 SOf BANK_SEL
Bit 31 Bt3o | Bit2o | Bites | Bit27 | Bit26 | Bit2s | Bit24
Reserved (0).
643 Confirming the Set Gain Bank

You can use the SigmaWin+ tracing function to check if the gain bank that is set for each oper-
ation mode functions correctly.

Measure the trace data for the active gains, and make sure that the correct gain bank is
selected for all operations.

The numbers of the active gains on the trace displays that correspond to the set gain banks are
given in the following table.

Gain Bank Active Gain Num-
ber
Gain bank 0 1
Gain bank 1 2
Gain bank 2 3
Gain bank 3 4




6.5

Tuning the Servo Gains

6.5.1 Parameters That Are Adjusted for Cutting Feeding (G01) and Rapid Feeding (G0O0)

m Tuning the Servo Gains

6.5.1

Parameters That Are Adjusted for Cutting Feeding (G01)

and Rapid Feeding (G0O0)

The parameters that require adjustment are given in the following table.

Parameter Description When Enabled | Classification
n.00O00
(default set- Do not use anti-resonance control.
ting)
n.OO0O1 Use anti-resonance control.
Do not adjust anti-resonance control auto-
Pn160 |, oooo matically during execution of autotuning Immediately Tuning
without a host reference, autotuning with a
host reference, and custom tuning.
n.O010 Adjgst anti-resonance control au'tomatically
(default set- during execution of autoltunmg without a host
ting) reference, autotymng with a host reference,
and custom tuning.
n.O000O0
Pn408 i?negf)ault set- Disable first stage notch filter. Immediately Setup
n.O0O0O1 Enable first stage notch filter.
Speed Loop Gain Speed | [Position]  [Torque
Pn100 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Speed Loop Integral Time Constant [Speed | [Position] [Torque]
Pn101 Setting Range Setting Unit Default Setting When Enabled Classification
15 t0 51,200 0.01 ms 2,000 Immediately Tuning
Position Loop Gain | Speed  [Position| |Torque
Pn102 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
Moment of Inertia Ratio [Speed | [Position] [Torque]
Pn103 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 20,000 1% 100 Immediately Tuning
Second Speed Loop Gain Speed | [Position] [Torque
Pn104 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Second Speed Loop Integral Time Constant [Speed | [Position] [Torque]
Pn105 Setting Range Setting Unit Default Setting When Enabled Classification
15 t0 51,200 0.01 ms 2,000 Immediately Tuning
Second Position Loop Gain | Speed | [Position| |Torque
Pn106 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
Anti-Resonance Control-Related Selections [Speed ] [Position] [Torque]
Pn160 Setting Range Setting Unit Default Setting When Enabled Classification
0000h to 0011h - 0010h Immediately Tuning
Anti-resonance Frequency Speed | |Position]  |Torque
Pn161 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 1,000 Immediately Tuning

Continued on next page.

Adjusting the Feed Shaft Servo Gain for Cutting Applications
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6.5 Tuning the Servo Gains

6.5.1 Parameters That Are Adjusted for Cutting Feeding (G01) and Rapid Feeding (G00)

Continued from previous page.

Anti-resonance Damping Gain [Speed | [Position] [Torque]

Pn163 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 300 1% 0 Immediately Tuning

First Stage First Torque Reference Filter Time Constant [Speed | [Position] [Torque]

Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning

Torque-Related Function Selections [Speed ] [Position] [Torque]

Pn408 Setting Range Setting Unit Default Setting When Enabled Classification
0000h to 1111h - 0000h - Setup

First Stage Notch Filter Frequency [Speed] [Position] [Torque]

Pn409 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1 Hz 5,000 Immediately Tuning

First Stage Notch Filter Q Value [Speed ] [Position] [Torque]

Pn40A | Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning

Second Stage Notch Filter Frequency [Speed | [Position] [Torque]

Pn40C | Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning

Second Stage Notch Filter Q Value [Speed | [Position] [Torque]

Pn40D | Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning

First Stage Second Torque Reference Filter Time Constant [Speed] [Position] [Torque]

Pn412 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning




6.5 Tuning the Servo Gains

6.5.2 Cutting Feed (G01) Servo Gain Adjustment

6.5.2

Cutting Feed (G01) Servo Gain Adjustment

This section describes the servo gain adjustment procedure for cutting feeding. Use the follow-

SN

ing procedure.

Adjust the speeds using the
following procedure.

10) Maximum cutting feed speed

® Minimum cutting feed
speed (approx. 1,000 [mm/min])
\

Maximum cutting feed speed
x 50%

Selection of Feed Shaft to Adjust

Feed shaft 1

Feed shaft 2 Feed shaft 3

Step 1: Pre-adjustment Checks for Servo Gains

Make adjustments in the same step as feed shaft 1

Step 2: Tuning the Servo Gains

Step 3: Torque Ripple Check at Constant Speed

Step 4: Recording Values Adjusted for Cutting Feeding

No

Adjustments comp

leted for all shafts?

Yes

Step 5: Verification between Synchronized Shafts

Step 6: Cutting Feed Operation Check (Waveform Measurement)

.

Adjusting the Feed Shaft Servo Gain for Cutting Applications
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6.5 Tuning the Servo Gains
6.5.2 Cutting Feed (G01) Servo Gain Adjustment

Step 1: Pre-adjustment Checks for Servo Gains
Step 1 is used to perform pre-adjustment checks for servo gains.

1. Confirmation of Control Method
Check that Pn10B is set to n.000O10 (Speed Control Method: I-P Control).
For ordinary and cutting application feed shafts, we recommend that you use I-P control for speed
control.

2. Confirmation of Resonance and Anti-resonance Frequencies in Mechanical Analysis
When applying vibration suppression controls (anti-resonance control, torque reference filter, and
notch filter), refer to the measurement data for resonance and anti-resonance frequencies during
mechanical analysis to perform adjustments.

Perform mechanical analysis as necessary, and confirm the results. Refer to the following manual for
details on mechanical analysis.

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

3. Confirmation of Operation Programs for Adjustments
In these adjustments, run adjustment programs with host command while adjusting the gains.

Step 2: Tuning the Servo Gains

In step 2, vibration suppression is performed using vibration suppression controls (anti-reso-
nance control, torque reference filter, and notch filter) as necessary while increasing servo

gains.
/\ CAUTION

® Vibrations that result from high servo gains are automatically detected and suppressed with
one-parameter tuning. Depending on the machine, rigidity and other problems could result

in failure to detect and suppress vibration even if you increase the servo gains.

« If vibration is not detected, set the sampling time in the SigmaWin+ to 125 us and measure the
vibration frequencies. Set an anti-resonance or notch filters, depending on the measured vibra-
tion frequencies.

» Lower the gain if there is little effect even if you apply an anti-resonance or notch filter.

A procedure flowchart for step 2 servo gain adjustment is provided below.

To adjust the servo gains, custom tuning is performed from the SigmaWin+. Refer to the follow-

ing manual for details on custom tuning.

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

Note: 1. Set the tuning mode to 1 (Set high-response priority servo gain).

2. Torque ripple tends to increase as the speed slows, so check the torque ripple at the minimum cutting feed
speed after the tuning level is established. If the torque ripple exceeds 5% of the rated torque, lower the
tuning level.




6.5 Tuning the Servo Gains

6.5.2 Cutting Feed (G01) Servo Gain Adjustment

START

Start custom tuning.

l

Operate the adjustment program
at the maximum cutting feed speed.

Increase the tuning
level by 10.

Any vibration (humming)
in the machine?

Yes

Both notch filter and
anti-resonance control applied?

4—{ Click Vibration Detection.

Notch filter
or anti-resonance applied?

Apply notch filter or
anti-resonance control.
(Compare resonance and anti-resonance
frequencies from mechanical analysis.)

Increase the tuning
level by 5.

l

Tuning level above 1207

No

Yes

Decrease the tuning
level by 5.

Vibration caused by
orque reference at constan
speed?

No

Lower the speed and check vibration for the Yes

torque reference at a constant speed.

® Minimum cutting feed speed
(approx. 1,000 [mm/min])

@ Maximum cutting feed speed x 50%

Operating at
minimum cutting feed speed
(1,000 [mm/min])?

No

Set the tuning level to 80%
of the current value.

END

Adjusting the Feed Shaft Servo Gain for Cutting Applications



6.5 Tuning the Servo Gains
6.5.2 Cutting Feed (G01) Servo Gain Adjustment

Step 3: Torque Ripple Check at Constant Speed

In step 3, the torque ripple (which is a cause of vibration) is adjusted at a constant speed so
that it is within 5% of the rated torque (the allowable range).

A flowchart of the procedure to confirm the torque ripple at a constant speed is given below.
For confirmation, perform custom tuning on the SigmaWin+.

No

Servo gains adjusted?

Yes

Operate the adjustment program at
the maximum cutting feed speed.

Adjust the tuning level starting

Check the torque ripple. from the default value.

Increase the tuning
level by 5.

Decrease the tuning
level by 5.

Torque ripple at constant
speed for torque reference
below 5%7?

) Yi
Torque ripple at constant es

speed for torque reference
below 5%7?
(Torque ripple is 5% or greater.)
Yes Decrease the tuning
level by 5.

N (Torque ripple is less than 5%.)
o

Lower the speed and check the torque
ripple for the torque reference at a constant.
®Minimum cutting feed speed
(approx. 1,000 [mm/min])

@Maximum cutting feed speed x 50%

Confirmation completed
for all speed ranges?

Yes
< END >

Step 4: Recording Adjusted Servo Gain Values for Cutting
Feeding

In step 4, the final adjusted values from steps 2 and 3 are recorded for all shafts. The values
must be recorded in the following parameters.

* Pn100 (Speed Loop Gain)

* Pn101 (Speed Loop Integral Time Constant)

» Pn102 (Position Loop Gain)

* Pn401 (First Stage First Torque Reference Filter Time Constant)

Perform step 1 through 4 for the other shafts.




6.5 Tuning the Servo Gains

6.5.2 Cutting Feed (G01) Servo Gain Adjustment

Step 5: Verification between Synchronized Shafts

In step 5, the related gain parameters are aligned between shafts that require synchronization.
A flowchart of the procedure for aligning the synchronized shafts is provided below.

START

Check the gain of the feed shaft with the
lowest tuning level.

Select the feed shaft to adjust.

Feed shaft 2 Feed shaft 3
Feed shaft 1

Make adjustments in the same

Use custom tuning to align the servo
step as feed shaft 1

gains with the lowest tuning level.

l |

Alignment completed
for all shafts?

Step)6: Cutting Feed Operation Check (Waveform Measure-
ment

In step 6, a check is made to make sure that no operation problems were caused by changing
the tuning levels of other synchronized shafts to the lowest tuning level among all the synchro-
nized shafts to align the synchronized shafts. The items to confirm are as follows:

Confirm operation at all speeds (cutting feed maximum speed, minimum speed, and maximum

speed x 50%).

» There must be no vibration for the torque reference at a constant speed. (This applies to the
items affected by step 2 adjustments.)

» The torque ripple for the torque reference at a constant speed must be 5% or less of the
rated torque. (This applies to the items affected by step 3 adjustments.)

» The torque reference must not become saturated during acceleration or deceleration.

« Extreme overshooting must not occur in the position deviation during acceleration or deceler-
ation.

Adjusting the Feed Shaft Servo Gain for Cutting Applications



6.5 Tuning the Servo Gains

6.5.3 Rapid Feed (G00) Servo Gain Adjustment

653 Rapid Feed (G00) Servo Gain Adjustment

This section describes the servo gain adjustment procedure for rapid feeding. Use the following
procedure.

After you complete the adjustments for the first shaft, make similar adjustments for the other
shafts.

Perform the adjustment operations for steps 1 through 3.

C sTaRT )

Selection of Feed Shaft to Adjust

Feed shaft 1 Feed shaft 2 Feed shaft 3

Make adjustments in the same
step as feed shaft 1

Step 1: Pre-adjustment Checks for Servo Gains

Step 2: Application of Cutting Feed
Gain Adjustments

(Waveform Measurement)

Step 3: Rapid Feed Operation Check \ l

No

Adjustments completed
for all shafts?

e

Step 1: Pre-adjustment Checks for Servo Gains

Step 1 is used to perform pre-adjustment checks for servo gains.

» Confirmation of Operation Programs for Adjustments
In these adjustments, run adjustment programs with host command while adjusting the
gains.

Step 2: Application of Cutting Feed Gain Adjustments

In step 2, set the feed shaft parameters (Pn100, Pn101, Pn102, and Pn401) for cutting feed
servo gain adjustment to the gain bank parameters (Pn104, Pn105, Pn106, and Pn412) used in
rapid feed operations.

If you do not switch the gain bank during rapid feed operations (i.e., when the gain bank used
in cutting feeding and the gain bank used in rapid feeding are the same), these settings are not
necessary. Proceed to step 3.



6.5 Tuning the Servo Gains

6.5.3 Rapid Feed (G00) Servo Gain Adjustment

Step 3: Rapid Feed Operation Check (Waveform Confirma-
tion)

In step 3, make sure that there are no problems during rapid feed operations. The items to con-
firm are as follows:

» The torque reference must not become saturated during acceleration or deceleration.

« Extreme overshooting must not occur in the position deviation during acceleration or deceler-
ation.

Adjusting the Feed Shaft Servo Gain for Cutting Applications



Servo Gain
Adjustments for
High-speed and
High-precision
Control

This chapter describes servo gain adjustments that facili-
tate faster and more-precise operations for machines. It
describes how to perform faster and more-precise opera-
tions after making adjustments in ordinary tuning or in
servo gain tuning for cutting application feed shafts.

711 Overview of Predictive Control ..............

7.1.2 Related Parameters ...................... 7-2
7.1.3 Effects of Related Parameters ... ............ 7-3
7.1.4 AdjustmentMethods ...................... 7-3

7.21 Related Parameters ......................
7.2.2 Effects of Related Parameters ... ............ 7-6
7.2.3 AdjustmentMethods ...................... 7-6
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7.1 Parameter Adjustments for Predictive Control

7.1.1 Overview of Predictive Control

Parameter Adjustments for Predictive Control

The related parameter settings and adjustment procedures necessary to use predictive control
for cutting applications are given below.
Applying predictive control has the following merits.
 Shorter positioning times

» Improved trajectory tracking

Note: Predictive control is only enabled during cutting operations.

7141

Overview of Predictive Control

Predictive control can be used only during cutting operations (operating mode 0). During cut-
ting operations (operating mode 0), gain bank 0 is selected unconditionally.

You can use predictive control to diminish servo tracking errors such as corner undercutting,
arc radius reductions, and overshooting, and to improve trajectory tracking.

71.2

Related Parameters

The parameters related to predictive control are given in the following tables.

Parameter Description When Enabled | Classification
n.O0O00O0 . _
. Disable predictive control.
Pn070 |(default setting) |~ o >'c Precictve contr After restart Setup
n.O0O0O1 Enable predictive control.
n.00O02
. Tp = 0.001
(default setting) P After restart Setup
Pn150 |n.OOO3 Tp = 0.002
n.OO10 Kp interlocking prediction parameter set-
(default setting) | ting After restart Setup
Predictive Control Equivalent Kp
Pn153 Setting Range Setting Unit Default Setting When Enabled Clafif;:ca-
10 to 300 1% 100 Immediately Tuning
Predictive Control Speed Feedforward Gain
Pn154 Setting Range Setting Unit Default Setting When Enabled Clafizl::ca_
0 to 5,000 0.1% 0 Immediately Tuning




7.1 Parameter Adjustments for Predictive Control

7.1.3 Effects of Related Parameters

713 Effects of Related Parameters

The effects of the related parameters are described below.

Parameter Number

Parameter Name

Effects

Pn070 = n.OO0OX

Function Selection
during Cutting Feeding,
Enable/Disable Predic-
tive Control

Using predictive control will normally shorten positioning time
or improve trajectory tracking.

Predictive Control

If arc reduction occurs, increase the setting of this parameter
by 10 at a time. As you increase the setting, the constant

P Equivalent Kp Ratio deviation for a constant speed reference will decrease, but if
the setting is too high, vibration will occur.

Predictive Control Increase the setting of this parameter to reduce corner over-

Pn154 Speed Feedforward shooting. However, this tends to cause arc radius reduction.

Gain

(This can improve the response to the position reference.)

714  Adjustment Methods

The servo gain adjustments must be completed to prepare for this adjustment.

1. Measure the circular trajectory, and check for any radius errors (arc reductions or

expansions).

—— Shrunken circle

---- Negative error: -10.00

---- Positive error: 10.00

—— Reference circle
Actual circle

(Unit: um)

2. If arc reduction occurs in comparison with the reference circle, increase the predictive

control equivalent Kp ratio (Pn153) by 10 at a time, and measure the circular trajectory.

—— Shrunken circle
---- Negative error: -10.00
---- Positive error: 10.00

— Reference circle
Actual circle

(Unit: um)

H Servo Gain Adjustments for High-speed and High-precision Control
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7.1 Parameter Adjustments for Predictive Control

7.1.4 Adjustment Methods

3. After the arc reduction is mostly eliminated, check for overshooting.
During cutting feed feeding, check the position deviation near where the motor stops.
If there is overshooting that is greater than the required specifications, increase the predictive control
speed feedforward gain (Pn154) by 10 at a time and measure the amount of overshooting. Excessive
overshooting tends to cause arc radius reduction.
Note: When you adjust the predictive control, the value of the Pn153 (Predictive Control Equivalent Ratio) must

be the same for all shafts. Differences in values may result in the distortion illustrated in the following fig-
ure.




7.2 Adjustments for Friction Compensation

7.2.1 Related Parameters

Adjustments for Friction Compensation

If the amount of quadrant projection when executing arc cutting programs exceeds the allow-
able range, you can make adjustments with this function to reduce the amount of projection.
Friction compensation is useful in rapid feeding, cutting feeding, and tap processing.

The amount of projection is reduced.

Before Correction

After Correction

7.2

Related Parameters

The parameters related to friction compensation are given in the following tables.

Parameter Function When Enabled | Classification
n.0oo0 Disable friction compensation
Pn408 |(default setting) ' Immediately Setup
n.1000 Enable friction compensation.
Friction Compensation Gain
Pn121 Setting Range Setting Unit Default Setting When Enabled Clafii:ca-
10 to 1,000 1% 100 Immediately Tuning
Friction Compensation Coefficient Position
Pn123 Setting Range Setting Unit Default Setting When Enabled Clafizl::lca—
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction Speed
Pn124 | Setting Range Setting Unit Default Setting | When Enabled C'afif')';'ca'
-10,000 to 10,000 0.1 Hz 0 Immediately Tuning
Friction Compensation Gain Correction Speed
Pn125 Setting Range Setting Unit Default Setting When Enabled Clafi?;:ca_
1 to 1,000 1% 100 Immediately Tuning

H Servo Gain Adjustments for High-speed and High-precision Control
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7.2 Adjustments for Friction Compensation

7.2.2 Effects of Related Parameters

1.2.2

Effects of Related Parameters

The effects of the related parameters are described below.

Parameter Recommended L
Parameter Name Description
Number Value
Pni121 Friction Compen- 100 to 1,000 [%] | This gain is used for friction compensation.

sation Gain

Friction Compen-

The product of the friction estimate and Pn123 is added

o e .
Pn123 sation Coefficient 50 to 100 [%] | to the torque reverence as the friction compensation
amount.
Friction Compen- . -
Pize | soton Fecuency | Ol | S eaueney coreeton for e ot componen.
Correction ’ '
Friction Compen- lg’lisolr? the inertia ratio that is used for friction compen-
Pn125 sation Gain Correc- |[Pn103 + 100 [%] '

tion

For example, if Pn103 (Moment of Inertia Ratio) = 86
[%], set Pn125 to 186 [%].

123

Adjustment Methods

The procedure to use friction compensation to make adjustments that reduce projection during
arc quadrant switching is given below.

Pre-adjustment Checks
Before adjusting friction compensation, confirm that the following setting and adjustments are

completed.

+ Setting the moment of inertia ratio (Pn103)
« Adjustment of cutting feed gain (Pn100, etc.)

« Adjustment of anti-resonance control (if adjustment is necessary)
» Adjustment of predictive control (if adjustment is necessary)



7.2 Adjustments for Friction Compensation

Adjustment Flowchart
An adjustment flowchart is provided below.
The setting of the parameters related to friction compensation do not have to be the same for

all shafts.

START

Set Pn408 to n.1000O
(enable friction compensation).

l

Set Pn125 (Pn125 = Pn103 + 100).

|

Set Pn123 to 80 [%)].

7.2.3 Adjustment Methods

Set Pn121 to 100 [%].

Reduce the value of Pn123 by 10
(Pn123 = Pn123 - 10).

Execute the arc operation program.

Increase the value of Pn123 by 10
(Pn123 = Pn123 + 10).

Yes

Vibration or unusual noise?

Quadrant projection is
within the allowable range.

Increase the value of Pn121 by 50
(Pn121 =Pn121 + 50).

No

Yes
Pn121 = 1000 [%]

H Servo Gain Adjustments for High-speed and High-precision Control
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Monitoring

This chapter provides information on monitoring SERVO-
PACK product information and SERVOPACK status.

8.1.1 ServoDrive Status ......... .. ... ... .. ...
8.1.2  Monitoring Operation, Status, and I/O ........ 8-2

_
8.2.1 Using the SigmaWin+ .....................
8.2.2 Using the Analog Monitors . ................ 8-5

_

8.3.1 Analog Monitors .......... ... ... ... ...
8.3.2  Option Monitors with MECHATROLINK-III
Communications . ........... ... ... 8-10
8.3.3  Monitoring with SigmaWin+ Waveform Traces . 8-10
8.3.4  Monitoring with SigmaWin+ I/O Tracing ...... 8-10
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8.1 Monitoring SERVOPACK Status

8.1.1 Servo Drive Status

EEN Monitoring SERVOPACK Status

8.1.1

Servo Drive Status

Use the following procedure to display the Servo Drive status.

« Start the SigmaWin+. The Servo Drive status will be automatically displayed when you go
online with a SERVOPACK.

001-5GD7S 1_}, _
-RSOADDA =

: HBE | P-OT
I-. POWER | ESTF | N-OT |

The Servo Drive status is displayed.

The Servomotor type is displayed.

8.1.2

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/0 Pane are listed
below.

» Operation Pane

Monitor Items

» Motor Speed
« Speed Reference
« Internal Torque Reference
» Angle of Rotation 1
(Number of encoder pulses from origin within one
encoder rotation)
» Angle of Rotation 2
(angle from origin within one encoder rotation)
* Input Reference Pulse Speed
« Deviation Counter (Position Deviation)
» Cumulative Load
» Regenerative Load
» Power Consumption
» Consumed Power

» Cumulative Power Consumption

» DB Resistor Consumption Power

» Absolute Encoder Multiturn Data

« Absolute Encoder Position within One Rotation
» Absolute Encoder (Lower)

 Absolute Encoder (Upper)

* Input Reference Pulse Counter

» Feedback Pulse Counter

« Fully Closed Feedback Pulse Counter
« Total Operating Time

 Clearance Offset Reference

» Gap (1 reference unit)

» Gap (AD value)

« Status Pane

Monitor Items

Main Circuit
Encoder (PGRDY)
Motor Power (Request)

: « Position Reference (PULS)
» Motor Power ON

« Position Reference Direction

 Surge Current Limiting Resistor Short Relay
» Regenerative Transistor

» Regenerative Error Detection

* AC Power ON

» Overcurrent

* Origin Not Passed

Dynamic Brake (DB)
Rotation (Movement) Direction
Mode Switch
Speed Reference (V-Ref)
» Torque Reference (T-Ref)




8.1 Monitoring SERVOPACK Status

* |/O Pane

8.1.2 Monitoring Operation, Status, and I/O

Monitor Items

P-OT (Forward Drive Prohibit Input Signal)

N-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)

» /EXTS3 (External Latch Input 3 Signal)

« FSTP (Forced Stop Input Signal)

Input Signal Status
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)

Operating Procedure

Use the following procedure to display the Operation Monitor, Status Monitor, and I/0O 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

-px

Dperation

Control IfF v | Irem ¥ | Unit

Commaon

E3A Comman
EFEADE common
EREAEA Common
EIEADE Common
EREAEA Common
EREAIA Common
ERESEA Common

Mctor rotating speed min-1

Spzed refersnce min-1
Input reference pulse speed min-1
Position error amount
Accumulated load ratio %
Regenerative load ratio %o
Power consumed by DB resi %

Current Alarm State -

reference ur

-1

Status |10
Status

EEEEAEE Common
EFEAIE Common
3
B3 cammaon
EEBESEE Common
A Common
EAEAEE Common  Brake Interlock (/BK) ON[ALL}
~ ||| EIEEEE common  /WARN -

Dynamic Brake (DB)
Origin not Fassad -
JCOIN =
Jv-CMP -

ON[ALL}

Commaon

JS-RDY
T

v q

Fiter [*=_ Hide | [ Standard| | clear

Information

following manual for details.

You can flexibly change the contents that are displayed in the Monitor Window. Refer to the

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

Monitoring
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8.2 Monitoring Machine Operation Status and Signal Waveforms

8.2.1 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.

821 Using the SigmaWin+

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

Refer to the following manual for detailed operating procedures for the SigmaWwin+.
[T0 AC Servo Drive 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 & @ B | moweses|  swn ] Click this button to display the Trace Setting

Setup
e ) a8 | Dialog Box shown below, and set the data to
T [ ‘ [ : trace and the trace conditions.

[ rrace seteg (==
gl

Dty eptens

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

Trace Objects

 Torque Reference - Effective (Active) Gain

» Feedback Speed » Main Circuit DC Voltage

» Reference Speed » External Encoder Speed

- Position Reference Speed « Control Mode

« Position Error (Deviation) « Amount of Quadrant Projection Correction
 Position Amplifier Error (Deviation) » Clearance Offset Reference

» Motor - Load Position Deviation « Gap

» Speed Feedforward

» Torque Feedforward

8-4



8.2 Monitoring Machine Operation Status and Signal Waveforms

* |1/O Tracing

8.2.2 Using the Analog Monitors

Trace Objects

Input
Signals

» P-OT (Forward Drive Prohibit Input Signal)

» N-OT (Reverse Drive Prohibit Input Signal)

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

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

« SEN (Absolute Data Request Input Signal)

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

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

» CLCCMD (Clearance Control Reference
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)

PAO (Encoder Divided Pulse Output

Phase A Signal)

» PBO (Encoder Divided Pulse Output
Phase B Signal)

» PCO (Encoder Divided Pulse Output
Phase C Signal)

Internal
Status

* 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)

* CLCRUN (Clearance Control Operation
Output Signal)

8.2.2

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 manual for details on connection.

(1] =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP
$800001 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 GND 3

lines)

Monitoring
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8.2 Monitoring Machine Operation Status and Signal Waveforms

8.2.2 Using the Analog Monitors

Description
Parameter - - ;
Monitor Signal Output Unit Remarks
n.0000
(default « Rotary Servomotor: 1 /1,000 min™ | _
setting of Motor Speed * Linear Servomotor: 1 V/1,000 mm/s
Pn007)
« Rotary Servomotor:1 V/1,000 min™’ _
n.0001 Speed Reference * Linear Servomotor:1 V/1,000 mm/s
n.00O02
(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 deviation
n.0004 Etci)s;]hon Amplifier Devi- 0.05 V/encoder pulse unit after electronic gear
conversion
n.0005 Position Command « Rotary Servomotor:1 V/1,000 min™! | _
’ Speed * Linear Servomotor:1 V/1,000 mm/s
n.0006 Reserved parameter _ _
(Do not change.)
Motor - Load Position .
(F)’POOG n.0007 Deviation 0.01 V/Reference unit -
. Completion is indi-
Pn007 :
no0 n.0008 Positioning Completion Pos!t!on!ng completed: 5 V cated by the output
Positioning not completed: 0 V
voltage.
+ Rotary Servomotor:1 V/1,000 min™! | _
n.00o9 Speed Feedforward * Linear Servomotor:1 V/1,000 mm/s
n.OO0A Torque Feedforward 1 V/100% rated torque -
* First gains: 1V The gain that is
. - » Second gains: 2 V active is indicated
n.000B Active Gain * Third gains: 3V by the output volt-
» Fourth gains: 4 V age.
. . e Completion is indi-
Completion of Position | Distribution completed: 5 V
n.0ooc Reference Distribution | Distribution not completed: 0 V Sgltg;gy the output
External Encoder o Value calculated at
n.ooob Speed 1V/1,000 min the motor shaft
n.0010 Main Circuit DC Voltage | 1 V/100 V (main circuit DC voltage) -
Clearance Offset Refer- .
n.00O34 ence-Gap Deviation 0.05 V/Reference unit -
n.O0035 Gap 0.01 V/Reference unit -
Amount of Quadrant o
n.00O47 Projection Correction 1 V/100% rated torque -

* Refer to the following manual for details.
[10 =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)



8.2 Monitoring Machine Operation Status and Signal Waveforms

8.2.2 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.O0O00)

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

8-7



8-8

8.2 Monitoring Machine Operation Status and Signal Waveforms

8.2.2 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

TV 7’%@%
adjustment

Motor speed

1000 [min-1]
ltem Specification Iltem Specification
Offset Adjustment Range | -2.4V1t02.4V 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

» The adjustment values do not use parameters, so they will not change even if the parame-
ter settings are initialized.

+ 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
- (17 =-7-Series Digital Operator Operating Manual
Digital Operator Fn00C (Manual No.: SIEP S800001 33)
SigmaWin+ ﬁsglﬁ) d}ué?;lggt Monitor Out- I ¢ Operating Procedure on page 8-9




8.2 Monitoring Machine Operation Status and Signal Waveforms

8.2.2 Using the Analog Monitors

« Gain Adjustment

Tool Fn No./Function Name Operating Procedure Reference

FnOOD [J7 x-7-Series Digital Operator Operating Manual

Digital Operator (Manual No.: SIEP S800001 33)

Setup - Analog Monitor Out-

SigmaWin+ put Adjustment

I ¢ Operating Procedure on page 8-9

€ 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.

G Adjust the Analog Monitor Output AXIS#00 @

Zero Adjustment ] Gain Adjustment |

Analog Moniter Output Offset

Channel -

Offset

Moenitor Signal | Terque reference (1 V/100% rated to

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.

Gk Adjust the Analog Monitor Output AXIS#00  [sE3s]

Zero Adjustment ] Gain Adjustment ]

Analog Monitor Qutput Offset

Channel . hd

Offset

0

A \
<G|

Monitor Signal

Torgue reference (1 V/100% rated to

This concludes adjusting the analog monitor output.

Monitoring
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8.3 Monitoring the Clearance Control Status

8.3.1 Analog Monitors

Monitoring the Clearance Control Status

You can monitor the following signals related to clearance control through analog monitors or
through MECHATROLINK-III communications option monitors.

831 Analog Monitors
Parameter Description Output Unit
PRO0G n.0034 Clearance Offset Reference-Gap Deviation 85?’[5 V/Reference
Pn007 0035 Gap Sh(i)t1 V/Reference
832 Option Monitors with MECHATROLINK-IIl Communica-
tions
Parameter Signal Output Unit
Bit O = O: Clearance control operation
Cl Control O i is disabled.
Pn824 004Ah Msﬁirt%r;ce oo Eperaton |Igit (I)Si 19? Clearance control operation
Pn825 is enabled.
004Bh Gap Monitor 1 reference unit
833 Monitoring with SigmaWin+ Waveform Traces
Name Unit
Clearance Offset Reference 1 reference unit
Gap 1 reference unit
834 Monitoring with SigmaWin+ I/O Tracing

Signal

Selected Data Name

Meaning

Clearance Control Com-

mand Bit

(CLCCMD)

Clearance Control Command (Input) Low: Disable clearance control.

High: Enable clearance control.

Clearance Control Opera-

tion Bit

(CLCRUN)

Low: Clearance control operation is

Clearance Control Operation (Output) disabled.

High: Clearance control operation is
enabled.
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9.1 Alarm Displays

9.1.1 List of Alarms

m 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

Status

[lndcaﬁons Not it. —= F,—= Notit—= F —= Notlit. —= 5 —= Notlit—= {J —= Not Iit']

This section provides a list of the alarms that may occur and the causes of and corrections for
those alarms.

9.1.1

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.

(10 =-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 ic;z— Possi-
?
Method | °'¢’
Parameter Checksum There is an error in the parameter data in the
A020 e o SERVOPACK. Gr.1 No
There is an error in the parameter data format in
A.021 Parameter Format Error the SERVOPACK. Gr.A 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 ijs an error in the detection data for the Gr 1 Yes
Error main circuit.
A.040 Parameter Setting Error gﬁggameter setting is outside of the setting Gr 1 No

Continued on next page.



9.1 Alarm Displays

9.1.1 List of Alarms

Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning S;i(r)%- 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 1 No
’ Detected from the previously connected motor. '
A.080 Linear Encoder Pitch Set- | The setting of Pn282 (Linear Encoder Scale Pitch) Gr 1 No
’ ting Error has not been changed from the default setting. '
. _ The SV_ON (Servo ON) command was sent from
A.0b0O InvalcljdAslervo ON Com the host controller after a utility function that turns Gr.1 Yes
man arm ON the Servomotor was executed.
A100 Overcurrent Detected An overcurrent f[owed through the power transis- Gr i No
tor or the heat sink overheated.
Motor Overcurrent The current to the motor exceeded the allowable
Al Detected current. Gr.1 No
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
CA » The AC power supply input setting or DC power
A.330 \l)/lvg{n CECU't 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
» Rotary Servomotor: The pulse output speed for
the setting of Pn212 (Number of Encoder Out-
Encoder Output Pulse put Pulses) was exceeded.
el Overspeed * Linear Servomotor: The motor speed upper Gr.1 Yes
limit for the setting of Pn281 (Encoder Output
Resolution) was exceeded.
A.520 Vibration Alarm ?Sgg{;mal oscillation was detected in the motor Gr 1 Yes
A.521 Autotuning Alarm Vibration was detected during autotuning. Gr.1 Yes
A.550 Maximum Speed Setting | The setting of Pn385l (Maximum Motor Speed) is Gr 1 Yes
Error greater than the maximum motor speed.
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.
. The Servomotor was operating continuously
GRE I Continuous Overload under a torque that exceeded the rating. Gr.1 ves
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.

Continued on next page.
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9.1 Alarm Displays

9.1.1 List of Alarms

Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning SF;ri(r)"p;- Possi-
?
Method | !¢’
Inrush Current Limiting The main circuit power supply was frequently
el Resistor Overload turned ON and OFF. Gr.1 Yes
Internal Temperature Error ,
A7A1 1 (Control Board Tempera- The surrounding temperature of the control PCB Gr2 Yes
is abnormal.
ture Error)
Internal Temperature Error T dina t " f th PCB
A.7TA2 2 (Power Board Tempera- | . e 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 | o inside 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.1 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.1 No
A.890 Encoder Scale Error A failure occurred in the linear encoder. Gr.1 No
A.891 Encoder Module Error An error occurred in the linear encoder. Gr.1 No
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.A 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
A.8A5 speed encoder. GrA Yes
External Encoder Over- An overheating error occurred in the external
A 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 o 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 Internal program error 3 occurred in the SERVO- Gr 1 No
PACK.
AbF4 System Alarm 4 Internal program error 4 occurred in the SERVO- Gr 1 No

PACK.

Continued on next page.



9.1 Alarm Displays

9.1.1 List of Alarms

Continued from previous page.

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 Internal program error 7 occurred in the SERVO- Gri No
PACK.
AbF8 | System Alarm 8 lFT:érIQal program error 8 occurred in the SERVO- Gr No
A.C10 |[Servomotor Out of Control | The Servomotor ran out of control. Gr.1 Yes
A.C20 |Phase Detection Error The detection of the phase is not correct. Gr.1 No
A.C21 Polarity Sensor Error An error occurred in the polarity sensor. Gr.1 No
A.C22 Phase Information Dis- The phase information does not match. Gr.1 No
agreement
A.C50 |Polarity Detection Failure | The polarity detection failed. Gr.1 No
A.C51 ngrtravel Qetected _ The oyertravel signal was detected during polarity Gr 1 Yes
during Polarity Detection | detection.
A.C52 Polarity Detection Not The servo was turned ON before the polarity was Gr 1 Yes
Completed detected.
A.C53 Out of Range of Motion for | The travel distance exceeded the setting of Gr No
’ Polarity Detection Pn48E (Polarity Detection Range). .
A.C54 ;olarlty Detection Failure The polarity detection failed. Gr.1 No
Encoder Clear Error or
. L . The multiturn data for the absolute encoder was
A.C80 |Multiturn Limit Setting not correctly cleared or set. Gr.1 No
Error
Encoder Communications | Communications between the encoder and
AC0 o SERVOPACK is not possible. Grd No
Encoder Communications A di lculating th ition dat
A.C91 Position Data Acceleration | /' 8O occurred in caiculating the position data Gr.1 No
of the encoder.
Rate Error
A.C92 Encoder Communications | An error occurred in the communications timer Gr No
’ Timer Error between the encoder and SERVOPACK. :
A.CAO0 |Encoder Parameter Error | The parameters in the encoder are corrupted. Gr.1 No
The contents of communications with the
A.Cb0 |Encoder Echoback Error encoder are incorrect. Gr.1 No
Multiturn Limit Disagree- | Different multiturn limits have been set in the
ACCO H eont encoder and the SERVOPACK. Gr1 No
Reception Failed Error in L .
A.CF1 Feedback Option Module Recewmg data from the Feedback Option Mod- Gr 1 No
S ule failed.
Communications
Timer Stopped Error in , . .
. An error occurred in the timer for communica-
A.CF2 | Feedback Option Module | ;.\ itk the Feedback Option Module. Grd No
Communications
" o _ | The setting of Pn520 (Position Deviation Overflow
A.d00 ;’osmon Deviation Over Alarm Level) was exceeded by the position devia-| Gr.1 Yes
ow tion while the servo was ON.
The servo was turned ON after the position devi-
A.d01 Position Deviation Over- ation exceeded the setting of Pn526 (Position Gr 1 Yes
’ flow Alarm at Servo ON Deviation Overflow Alarm Level at Servo ON) '
while the servo was OFF.

Continued on next page.
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9.1 Alarm Displays

9.1.1 List of Alarms

Continued from previous page.

Servo-
Alarm
Alarm . motor Reset
Number Alarm Name Alarm Meaning SF;ri(r)"p;- Possi-
?
Method | !¢’
If position deviation remains in the deviation
N o counter, the setting of Pn529 or Pn584 (Speed
Position Deviation Over- | Limit Level at Servo ON) limits the speed when
A.d02 |flow Alarm for Speed Limit | the servo is turned ON. This alarm occurs if a Gr.2 Yes
at Servo ON position reference 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
o ; The difference between the clearance offset ref-
A.d40 tQIeaII'Eance Position Devia- erence and gap exceeded Pn6FC (Clearance Gr.A Yes
lon Error Position Deviation Error Level).
A synchronization error occurred during MECHA-
AE02 |MECHATROLINK Internal | ro i) [\ 'communications with the SERVO- Gr.1 Yes
Synchronization Error 1 PACK
MECHATROLINK Trans- . .
A.E40 |mission Cycle Setting The setting qf the ME?H.ATROUNK communica- Gr.2 Yes
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 MECHA-
=l chronization Error TROLINK communications. Gr.2 Yes
AE51 MECHATBOLIN.K Syn- Synchror)izatlion failed during MECHATROLINK Gro Yes
chronization Failed communications.
Reception Error in Communications errors occurred continuously
el 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'of‘ 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 opourred 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

Continued on next page.



9.1 Alarm Displays

9.1.1 List of Alarms

Continued from previous page.

Servo-
motor Al
el Alarm Name Alarm Meanin Stop- REER
Number 9 ping Possi-
?
Method | '€’
FL-1"
FL-2"
FL-3" An internal program error occurred in the
L | System Alarm SERVOPACK. - No
FL-5"
FL-6"
Digital Operator Commu-
CPFOO | - tions Error 1 Communications were not possible between the
— Digital Operator (model: JUSP-OP05A-1-E) and - No
cProq | 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.
(10 AC Servo Drive =-V-Series/=-V-Series for Large-Capacity Models/z-7-Series User’s Manual Safety Module (Manual

No.: SIEP C720829 06)

Maintenance
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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

912 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:

Possible Cause Confirmation Correction Reference
Alarm Name

The power supply Set the power supply volt-

voltage suddenl Measure the power age within the specified -
dro ged y supply voltage. range, and initialize the
PpEa. parameter settings.
Ivr;es zﬁmeéﬁﬁpvsme Check the timing of Initialize the parameter
writing parameter set- shutting OFF the power | settings and then set the | *!
" gp supply. parameters again.
ings.
The SERVOPACK may be
The number of times | Check to see if the faulty. Replace the
that parameters were | parameters were fre- SERVOPACK. B
written exceeded the | quently changed from Reconsider the method
A.020: limit. the host controller. for writing the parame-
Parameter ters.
Checksum Error . Turn the power supply
(There is an error | A malfgrkw)ctlon. Wafs to the SERVOPACK
in the parameter fﬁ:i% gvs?eorlssi rolm OFF and ON again. If Implement countermea- -
gata w(w)theC ground pstatic elepc):p Y | the alarm still occurs, sures against noise.
ERVOPACK. ’ ) i
) tricity, or other source. gghsseemay be the

Gas, water drops, or
cutting oil entered the
SERVOPACK and

The SERVOPACK may be

Check the installation faulty. Replace the _

conditions.

caused failure of the SERVOPACK.
internal components.
Turn the power supply
to the SERVOPACK
Afailure occurred in | OFF and ON again. It | (o SERVOPACK may be |
the SERVOPACK. the alarm still occurs, SER{/)OP,ECK
the SERVOPACK may ’
have failed.

The software version

of the SERVOPACK 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 | 4
mat Error ware version of the same. If they are differ- | same software version,
(There is an error o ent, it could be the and then turn the power
) parameters specified 0 0 .
in the parameter | 1o write. cause of the alarm. FF and ON again.
data format in the
SERVOPACK.) | A failure occurred in | :aTﬁtSERF;VIOaZ/gCt;Eemay be )
the SERVOPACK. SERVOPAGK
The power supply The SERVOPACK may be
voltage suddenly Sl\;/lueaslur\claotl?; gower faulty. Replace the -
dropped. pply voltage. SERVOPACK.
A.022: The power supply -
. Check the timing of The SERVOPACK may be
System Check- | was shut OFF while shutting OFF the power | faulty. Replace the -
sum Error setting a utility func- SUDD! SERVOPACK
(There is an error | tion. PPLY- )
'Q tthe ptahrameter Turn the power supply
ata in the to the SERVOPACK
SERVOPACK.) | A failure occurred in | OFF and ON again. If fTaTﬁtSERF;V%ZQCfEGmay be _
the SERVOPACK. the alarm still occurs, SERX/.OPXCK
the SERVOPACK may ’
have failed.

Continued on next page.



9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
A.024:
System Alarm
(An internal pro- | A failure occurred in Ih?tS%RV?PA?E may be
the SERVOPACK. B aulty. heplace the B
gram error SERVOPACK.
occurred in the
SERVOPACK.)
A.025:
System Alarm
(An internal pro- | A failure occurred in fTh?tS%RV?PACEE may be
the SERVOPACK. B aulty. Beplace the B
gram error SERVOPACK.
occurred in the
SERVOPACK\)
A.030: . . The SERVOPACK may be
Main Circuit @];aggg\%%i%eg n - faulty. Replace the -
Detector Error ' SERVOPACK.
g;?viﬁqi\ﬁigogc??d Check the combination | Select a proper combina-
P of the SERVOPACK and | tion of SERVOPACK and | page 1-4

A.040:

Parameter Set-
ting Error

(A parameter set-
ting is outside of

ties do not match
each other.

Servomotor capacities.

Servomotor capacities.

The motor parameter
file was not written to
the linear encoder.
(This applies only
when not using a
Serial Converter Unit.)

Check to see if the
motor parameter file
was written to the lin-
ear encoder.

Write the motor parame-

ter file to the linear
encoder.

*1

A failure occurred in
the SERVOPACK.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.

A parameter setting is
outside of the setting
range.

Check the setting
ranges of the parame-
ters that have been
changed.

Set the parameters to val-

ues within the setting
ranges.

Check the electronic

the setting i i i
. gear ratio. The ratio Set the electronic gear
range.) rTz;t?oei!segtJSs?éCego?‘irhe 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 size relationship
itr)r?lzvrvne?)rllegpaesnlzoge((,\)/lf?—x- Check the size relation- | Change the setting so
ship between Pn6F2 that Pn6F2 is larger than | -
set) and PneF4 and Pn6F4 PneF4
(Minimum Clearance ' '
Offset) is not correct.
mre df'gj\}i’t sﬁ;"”g' Of | Gheck the settings of | Set Pn6E9, PR6EC, and
. g "p Pn6E9, Pn6EC, and Pn6EF to values other -
ratio (Pn6E9, Pn6EC, PnGEF than O
or Pn6EF) is set to 0. '
The setting of Pn212
(Number of Encoder
A.041: 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.
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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Alarm Name Possible Cause Confirmation Correction Reference
The speed of program
jogging went below
the setting range Check to see if the Decrease the setting of
when the electronic detection conditions™ | the electronic gear ratio “
gear ratio (Pn20E/ are satisfied. (Pn20E/Pn210).
Pn210) or the Servo-
motor was changed.
The speed of program
jogging went below
. the setting range Check to see if the .
A.042: . .
Parameter Com- when Pn533 or Pn585 | detection conditions™ I;sg%%sgrtgigggmg o 1
N (Program Jogging are satisfied. '
bination Error
Movement Speed)
was changed.
The movement speed
of advanced autotun-
ing went below the . ,
setting range when Cheokl to see If.t.he 3 E%ecr?ase th.e setting Qf -
the electronic gear detectpn conditions tPeZeOeEc;tFr)or;Hcogear ratio
ratio (Pn20E/ Pn210) | @re satisfied. (Pn n210).
or the Servomotor
was changed.
A.044: The setting of the
Semi-Closed/ Fully-closed Module Make sure that the setting
Fully-Closed does not match the Check the setting of of the Fully-closed Mod- | +
Loop Control setting of Pn002 = Pn002 = n.XOOO. ule agrees with the setting
Parameter n.XOOO (External of Pn002 = n.XOOO.
Setting Error Encoder Usage).
For 4-byte parameter
pbank members, there Change the number of
are two consecutive | - bytes for bank members | -
A.04A: members with nothing to an appropriate value.
Parameter Set- | egistered.
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).
The SERVOPACK and | Confirm that the follow- | geject a proper combina-
Servomotor capaci- | Ng condition is met: | 45 o the SERVOPACK
A.050: fies d ¢ mateh 1/4 < (Servomotor 43 t ; page 1-4
C- b " ies do not matc capacity/SERVOPACK | @nd Servomotor capaci-
Er?:)nr ination each other. capacity) < 4 ties.

(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.

A.051:

Unsupported
Device Alarm

The motor parameter
file was not written to
the linear encoder.
(This applies only
when not using a
Serial Converter Unit.)

Check to see if the
motor parameter file
was written to the lin-
ear encoder.

Write the motor parame-
ter file to the linear
encoder.

*1

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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9.1.2 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 page 9-39
Motor Type Linear Servomotor ower subplv to the
was connected. P upply
Change Detected 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 ?e(;ﬁri/hierggt@? 5%5 "
ously connected
y was removed and a - alarm. Then, turn the page 9-39

motor.)

Rotary Servomotor
was connected.

power supply to the
SERVOPACK OFF and
ON again.

A.080:
Linear Encoder
Pitch Setting

The setting of Pn282
(Linear Encoder Scale
Pitch) has not been
changed from the

Check the setting of
Pn282.

Correct the setting of
Pn282.

*1

Error default setting.

The SV_ON (Servo

ON) command was Turn the power supply to
A.0bO: sent from the host b bPY

Invalid Servo ON
Command Alarm

controller after a util-
ity function that turns
ON the Servomotor
was executed.

the SERVOPACK OFF and
ON again. Or, execute a

software reset.

*1

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.

*1

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.

*1

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.

*1

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

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.

Continued on next page.
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9.1 Alarm Displays

9.1.2 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 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.



9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name

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

*1

Check the wiring. Correct the wiring.

Check for short-circuits
There is a short-circuit | across cable phases U, | The cable may be short-
or ground fault in a V, and W, or between circuited. Replace the
Main Circuit Cable. the ground and cable cable.

phases U, V, and W.

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

*1

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

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

*1

U, V, or W.
Check for short-circuits
A.101: across the Servomotor
Motor Overcur- There is a short-circuit \c/ogggc\}\;ognt?rr]rgmals U, The SERVOPACK may be
rent Detected or ground fault inside S’ERVOPACK or faulty. Replace the .
ghe cutrrent to the SERVOPACK. between the ground SERVOPACK.
© mc(; odr th and terminals U, V, or
exceeded the W.
allowable cur- A oad
rent.) eavy load was Check to see if the Reduce the load applied
3grpr)1llc‘)at%rwvc£ ;?g Szrc_j operating conditions to the Servomotor. Or, _
or runnina at a Iop\i\? exceed Servo Drive increase the operating
speed 9 specifications. speed.
. .| Implement countermea-
Improve the noise envi- sures against noise, such
ronment, e.g. by -
A malfunction was improving the wiring or gécazgcgnwllzrg%vﬁ;tgie _
caused by noise. installation conditions, .
and check to see if the equivalent to the SERVO-
) PACK’s main circuit wire
alarm still occurs. :
size.
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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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name

When using the built-
in regenerative resis-
tor, the jumper
between the regener-
ative resistor terminals | Check to see if the
(B2 and B3) was jumper is connected Correctly connect a .
removed from one of | between power supply | jumper.
the following SERVO- | terminals B2 and B3."
PACKs: SGD7S-
3R8A, -5R5A, -7R6A,
-120A, -180A, -200A,
or -330A.

The External Regener-
ative Resistor or

! . Check the wiring of the | Correct the wiring of the
Regenerative Resis-

. ; External Regenerative External Regenerative X
tor Unit is not wired | pegistor or Regenera- | Resistor or gRegenerative
correctly, or was tive Resistor Unit.* Resistor Unit
removed or discon- ' '
nected.

Pn600 (Regenerative
Resistor Capacity) is
A.300: not set to 0 and an Connect an External
R.eger;eration Extemal Regenera‘[ive Check to see if an . Regenerative Resistorz or
Error Resistor is not con- External Regenerative set PnB600 (Regenerative
nected to one of the | Resistor is connected Resistor Capacity) to 0 *
following SERVO- and check the setting of | (setting unit: x10 W) if no
PACKs: SGD7S- Pn600. Regenerative Resistor is
R70A, -RO0A,-1R6A, required.
-2R8A, -R70F, -R9OO0F,
-2R1F, or -2R8F.
An External Regener- Check to see if an Connect an External

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

External Regenerative | Regenerative Resistor and
Resistor or a Regenera- | set Pn600 to an appropri- |
tive Resistor Unit is con- | ate value, or connect a
nected and check the Regenerative Resistor
setting of Pn600. Unit and set Pn600 to 0.

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

A failure occurred in
the SERVOPACK.

Continued on next page.



9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

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

A.320: (Regenerative Resis- | ooy it see if a Regen-
Regenerative tor Capacity) is : ) . 3 ,
Overload smaller than the erative Resistor is con- | Correct the setting of -

capacity of the Exter-
nal Regenerative
Resistor.

nected and check the
setting of Pn600.

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.

*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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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

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.

*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 it see if an Exter-
nal Regenerative Resis-
tor 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.



9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name

The power supply
voltage exceeded the
specified range.

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

Improve the power sup-
ply conditions, install a
surge absorber, and then
turn the power supply

Measure the power
supply voltage.

The power supply is

pot stable or was Measure the power OFF and ON again. i an | -
influenced by a light- | supply voltage. .

. alarm still occurs, the
ning surge.

SERVOPACK may be
faulty. Replace the
SERVOPACK.

The voltage for AC Check the power sup- Set the AC power supply

A.400: power supply was too | ply voltage and the o s
Overvoltage high during accelera- | speed and torque voltage within the speci
g . . . : fied range.
(Detected in the | tion or deceleration. during operation.
main circuit The external regener- Select a regenerative

Check the operating

power supply ative resistance is too diti dth resistance value that is 4
section of the high for the operating conditions and the appropriate for the oper-
SERVOPACK)) conditions. regenerative resistance. ating conditions and load.
The moment of inertia | Check to see if the
ratio or mass ratio moment of inertia ratio | Increase the deceleration |
exceeded the allow- or mass ratio is within time, or reduce the load.
able value. the allowable range.

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.

A failure occurred in
the SERVOPACK.

The power supply Set the power supply volt-

voltage went below Measre the power age within the specified -
e supply voltage.

the specified range. range.

Igﬁa%cévﬁg;gzgly Measure the power Increase the power supply | _
during operation. supply voltage. capacity.

A.410: If you have changed the

Undervoltage setting of Pn509 (Momen-
(Detected n fhe | pnermentan power, | Measure e BOWer | tary Power Intrrupton |
main circuit P ' PRl ge. Hold Time), decrease the
power supply setting.

section of the Replace the SERVO-
SERVOPACK.) PACK and connect a

The SERVOPACK

- - reactor to the DC reactor | -
fuse is blown out.

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

The SERVOPACK may be
- faulty. Replace the -
SERVOPACK.

A failure occurred in
the SERVOPACK.

Continued on next page.
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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number: Possible Cause Confirmation Correction Reference

Alarm Name

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
A510: exceeded the over- Check the input refer- Reduce the reference
: : speed detection level | ence. value. Or, adjust the gain.
O\r/]erspeed was input.
t
g(Ceeg:joegrthe Reduce the speed refer- | —
maximum speed.) | The motor exceeded | Check the waveform of | €NC€ input gain and
. adjust the servo gain. Or,
the maximum speed. | the motor speed. reconsider the operating
conditions.
A failure occurred in | Iahu?tiii\éﬁzgct;ﬁemay be _
the SERVOPACK. SERVOPACK.
Decrease the setting of
The encoder output _ | Pn212 (Number of
pulse frequency CStecEg;esg?tci:r?der Ot | Encoder Output Pulses) | ™!
) exceeded the limit. putp 9 or Pn281 (Encoder Out-
A.511: put Resolution).
Encoder Output The encoder output
Pulse Overspeed
! versp pulse frequency Check the encoder out-
exceeded the limit put pulse setting and Reduce the motor speed. | -
because the motor the motor speed.
speed was too high.
Check for abnormal
Abnormal oscillation motor noise, and check (F;?drté(éiégeﬂr]gostgtrtﬁ]pegs.
was detected in the the speed and torque Pr100 (Speed Loo 9 *
motor speed. waveforms during oper- Gain) P P
ation. '
The setting of Pn103
A.520: %‘;gﬁgt ?;;rt]gﬁt{?wan Check the moment of Set Pn103 (Moment of
Vibration Alarm the actua% moment of inertia ratio or mass Inertia Ratio) to an appro- | page 5-11
inertia or was greatly ratio. priate value.
changed.
The vibration detec- tci;ohr?(éjkettgsttigr]]elev\;kélra_ Set a suitable vibration
tion level (Pn312 or (Pn312 or Pn384) is detection level (Pn312 or | *!
Pn384) is not suitable. . Pn384).
suitable.
A.521:
Autotuning Alarm | The Servomotor c .

. . X . heck the operating pro-
(Vibration was wbrated cons!derably Check the waveform of | cedure of corresponding page 5-36,
detected while while performing cus- th ) : 1

; . e motor speed. function and implement
executing the tom tuning or Easy corrections
custom tuning or | FFT. '
Easy FFT.)
Check the setting of
. The setting of Pn385 | Pn385, and the upper
A'55.0' (Maximum Motor limits of the maximum Set Pn3g5 to a value that -
Maximum Speed Speed) is greater than | motor speed settin does not exceed the max-
Setting Error P 59 P 9 imum motor speed.
the maximum speed. | and the encoder output
resolution setting.

Continued on next page.
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9.1.2 Trou

bleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name
The wiring is not cor-
rect or there is a faulty Make sure that the Servo-
connection in the Check the wiring. motor and encoder are “
motor or encoder wir- correctly wired.
ing.
Operation was per- _ | Reconsider the load and
formed that exceeded gggcghggcr{g;ﬁssvg; d operating conditions. Or, |
the overload protec- Run command increase the motor
tion characteristics. ' capacity.
An excessive load
. was applied during .
AT10: operation because the %?gg;égeaﬂ%eﬁgg? Correct the mechanical _
Instantaneous Servomotor was not | - problem.
Overload driven due to peed.
A.720: mechanical problems.
Continuous . .
Overload There is an errorin ’ghe . .
setting of Pn282 (Lin- | Check the setting of Correct the setting of -
ear Encoder Scale Pn282. Pn282.
Pitch).
There is an error in the
ieg'gﬁ(g (P,\;l‘gff)? = | Check the setting of | Set Pn080 = n.O0OXO to | -,
' Pn080 = n.OOXO. an appropriate value.
Phase Sequence
Selection).
A failure occurred in B Iahu?tS%F;V%F;éfﬁemay be _
the SERVOPACK. SERUOPAGK
Implement measures to
:;2,{23%02?2;9;?]2' Check the operation ensure that the motor will |
force Y status. not be rotated by an
A.730 and ' external force.
A 731 an When the Servomo- Reconsider the following:
y S ith » Reduce the Servomotor
Dynamic Brake | tor was stopped with | 0y 40 power con- command speed
Overload the dynamic brake, '

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

the rotational or linear
kinetic energy
exceeded the capac-
ity of the dynamic
brake resistor.

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

» Decrease the moment

of inertia ratio or mass -

ratio.

» Reduce the frequen
stopping with the
dynamic brake.

cy of

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 frequenc

turning the main circuit
power supply ON and

OFF.

y of

A failure occurred in
the SERVOPACK.

The SERVOPACK may be

faulty. Replace the
SERVOPACK.

Contin

ued on next page.
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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.7TA1:

Internal Tempera-
ture Error 1
(Control Board

The surrounding tem-
perature is too high.

Check the surrounding
temperature using a
thermometer. 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

Use the accumulated

load ratio to check the
load during operation,
and use the regenera-

Reconsider the load and

Temperature exceeded the regen- | v e load ratio to check operating conditions.
Error) erative processing the regenerative pro-
capacity. cessing capacity.
The SERVOPACK
installation orientation
is not correct or there | Check the SERVOPACK gfgig;ge ?Ezv‘g;AéK «
is insufficient space installation conditions. tions 9 P
around the SERVO- '
PACK.
A failure occurred in | _ ;Z?tsi@/%zg?ﬁemay be _
the SERVOPACK. SERVOPAGK
Check the surrounding
temperature using a Decrease the surround-
. _ | thermometer. Or, check | ing temperature by
Tgfafﬁrrerﬁgqgg]%itim the operating status improving the SERVO- “
P 9" with the SERVOPACK | PACK installation condi-
installation environment | tions.
monitor.
An overload alarm .
was reset by turning Check .the alar.m display Change the method for
to see if there is an -
OFF the power sup- overload alarm resetting the alarm.
ply too many times. '
A.7TA2:

Internal Tempera-
ture Error 2
(Power Board

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 e 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 gfgig;ge ?Ezv‘g;AéK -
is insufficient space installation conditions. tions 9 P
around the SERVO- :
PACK.
A failure occurred in _ gﬁ;i@éﬁi’g?ﬁemay be _
the SERVOPACK. SERVOPACK.
A.7A3:

Internal Tempera-
ture Sensor Error
(An error
occurred in the
temperature sen-
sor circuit.)

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

Remove foreign matter

A.7Ab: . from the SERVOPACK. If
SERVOPACK ;E%{?g;&%ie the Check for foreign matter | an alarm still occurs, the |
Built-in Fan stooped 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 Sg;?gntgiggce?ier t%%n' -

and then connected turned ON for the first P

) ) encoder.

A.810: again. time.

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.

*1

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.

®\When Using an Abso-
lute Encoder

Set up the encoder again.

If the alarm still occurs,

the Servomotor may be

faulty. Replace the Servo-

motor.

A.820: A failure occurred in | ®\When Using a Single- «
Encoder Check- | the encoder. turn Absolute Encoder
sum Alarm or Incremental Encoder
(Detected at the » The Servomotor may be
encoder.) faulty. Replace the Ser-
vomotor.
» The linear encoder may
be faulty. Replace the
linear encoder.
A failure occurred in fThe SERVOPACK may be
the SERVOPACK. - aulty. Replace the -
SERVOPACK.
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-
fied level.)

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.

The SERVOPACK may be
faulty. Replace the
SERVOPACK.

Continued on next page.
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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

The encoder malfunc-
tioned.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

An error occurred in
reading data from the
linear encoder.

The linear encoder is not
mounted within an appro-
priate tolerance. Correct
the mounting of the linear
encoder.

A.840: Control the motor speed
ilncoder Data Excessive speed within the range specified
arm i
(Detected at the | occurred in the linear | - by th? Imtear encgdtﬁr -
encoder. manufacturer and then
encoder.) turn ON the control power
supply.
Correct the wiring around
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 polarity sensor is | Check the wiring of the | Correct the wiring of the | _
not wired correctly. polarity sensor. polarity sensor.
The polarity sensor _ Replace the polarity sen- | _
failed. Sor.
Rotary Servomotor:
The Servomotor Check th t d Reduce the Servomotor
speed was 200 min™! eCK the Motor Speed | gheed to a value less than
; when the power supply o -
or higher when the is turned ON 200 min™', and turn ON
control power supply ' the control power supply.
was turned ON.
Linear Servomotor: Control the motor speed
The Servomotor within the range specified
. Check the motor speed .
. exceeded the speci- by the linear encoder
A.850: ' when the power supply -
Encoder O fied speed when the is turned ON manufacturer and then
ncoaer Lver- control power supply : turn ON the control power
speed was turned ON.

(Detected at the
encoder when
the control power
supply is turned
ON.)

supply.

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

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:

Possible Cause Confirmation Correction Reference
Alarm Name
The surrounding air Reduce the surrounding
temperature around :\r?gezsiﬂgr;hp?efgtr;?;nd_ air temperature of the _
A.860: Lhe Servomotor is too around the Servomotor. Servomotor to 40°C or
igh. less.
Encoder Over- .
?De:tt:gted hen & The Servomotor load | Use the accumulated SOOpter:i(e”:ZemSoetro\/ﬁOIDaréve
w i i -
Rotary Servormo- Ztgergzlaéeard‘%han the :ggg.ratlo to check the remains within the speci- page 8-2
tor, Absolute Lin- fied range.
ear Encoder, or Turn the power supply to
Direct Drive Ser- the SERVOPACK OFF and
vomotor is con- ON again. If an alarm still
nected. However, | A failure occurred in occurs, the Servomotor or
this alarm is not | the encoder. - absolute linear encoder -
detected for may be faulty. Replace the
SGMCS Servomotor or absolute
Servomotors with linear encoder.
gﬁéﬁggg?l Turn the power supply to
(Deteoted' at the . ‘ the SER.VOPACK OFF ar)d
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- Measure the surround- | Reduce the surrounding
perature around the X .
Servomotor is too ing temperature around | air temperature of the -
high. the Servomotor. Servomotor to 40° or less.
Check the load with the .
The motor load is accumulated load ratio gopter:ietr:gemsoetgﬁ O[;réve
greater than the rated | on the Motion Monitor . s .| page 8-2
load. Tab Page on the Sig- remains within the speci-
a9 9 fied range.
maWin+.
A.861: Turn the power supply to
the SERVOPACK OFF and
rl\1/le<;ttoerd0ver 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.
A.890: The linear encoder may

Encoder Scale
Error

A failure occurred in
the linear encoder.

be faulty. Replace the lin-
ear encoder.

A.891:
Encoder Module
Error

A failure occurred in
the linear encoder.

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

A.8A0:
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.

Continued on next page.
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9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

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 - zr?cpclijceer the external -
Overheated external encoder. '
Turn the power supply to
A.b33: A failure occurred in the SER.VOPACK OFF af.‘d
Current Detec- the current detection | — ON again. If an alarm still | _
tion E 3 circuit occurs, the SERVOPACK
1on krror ' may be faulty. Replace the
SERVOPACK.
. . Turn the power supply to
A.bBA: There is a fault in the the SERVOPACK OFF and
SERVOPACK . .
MECHATROLINK ON again. If an alarm still
g MECHATROLINK - -
Communications communications sec- occurs, the SERVOPACK
ASIC Error 1 tion may be faulty. Replace the
: SERVOPACK.
Implement the following
countermeasures against
. noise.
JESHATROLNK |- oL Sommuea: .
communications sec- -
A.bb: tion due to noise WIring.
MECHATROLINK ' « Attach a ferrite core to
Communications the MECHATROLINK
ASIC Error 2 Communications Cable.
. . Turn the power supply to
There is a fault in the the SERVOPACK OFF and
SERVOPACK ON again. If an alarm still
yoi?ﬂér?i??t!é?ﬁseo— - oceurs, 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 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.

Continued on next page.
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Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

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.

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.

Continued on next page.
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Continued from previous page.

Alarm Number:

Alarm Name

Possible Cause

Confirmation

Correction

Reference

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.

There is an error in the
setting of Pn080 =
n.O00OXO (Motor
Phase Sequence
Selection).

Check the setting of
Pn080 = n.OOXO.

Set Pn080 = n.OOXO to
an appropriate value.

*1

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
or linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

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.C20:
Phase Detection
Error

The linear encoder
signal level is too low.

Check the voltage of
the linear encoder sig-
nal.

Fine-tune the mounting of
the scale head. Or,
replace the linear
encoder.

The count-up direc-
tion of the linear
encoder does not
match the forward
direction of the Mov-
ing Coil in the motor.

Check the setting of
Pn080 = n.O0OXO
(Motor Phase Sequence
Selection). Check the
installation orientation
for the linear encoder
and Moving Coil.

Change the setting of
Pn080 = n.OOXO.
Correctly reinstall the lin-
ear encoder or Moving
Coil.

*1

The polarity sensor
signal is being
affected by noise.

Correct the FG wiring.
Implement countermea-
sures against noise for the
polarity sensor wiring.

The setting of Pn282
(Linear Encoder Scale
Pitch) is not correct.

Check the setting of
Pn282 (Linear Encoder
Scale Pitch).

Check the specifications
of the linear encoder and
set a correct value.

*1

A.C21:
Polarity Sensor
Error

The polarity sensor is
protruding from the
Magnetic Way of the
motor.

Check the polarity sen-
sor.

Correctly reinstall the
Moving Coil or Magnetic
Way of the motor.

The polarity sensor is
not wired correctly.

Check the wiring of the
polarity sensor.

Correct the wiring of the
polarity sensor.

The polarity sensor
failed.

Replace the polarity sen-
sor.

A.C22:

Phase Informa-
tion Disagree-
ment

The SERVOPACK
phase information is
different from the lin-
ear encoder phase
information.

Perform polarity detec-
tion.

*1

9-26
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Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C50:
Polarity Detec-
tion Failure

The parameter set-
tings are not correct.

Check the linear
encoder specifications
and feedback signal
status.

The settings of Pn282
(Linear Encoder Scale
Pitch) and Pn080 =
n.O00OXO (Motor Phase
Sequence Selection) may
not match the installa-
tion. Set the parameters
to correct values.

There is noise on the
scale signal.

Check to make sure
that the frame grounds
of the Serial Converter
Unit and Servomotor
are connected to the
FG terminal on the
SERVOPACK and that
the FG terminal on the
SERVOPACK is con-
nected to the frame
ground on the power
supply.

And, confirm that the
shield is properly pro-
cessed on the Linear
Encoder Cable. Check
to see if the detection
reference is repeatedly

output in one direction.

Implement appropriate
countermeasures against
noise for the Linear
Encoder Cable.

An external force was
applied to the Moving
Coil of the motor.

The polarity cannot be
properly detected if the
detection reference is 0
and the speed feedback
is not O because of an
external force, such as
cable tension, applied to
the Moving Coil. Imple-
ment measures to reduce
the external force so that
the speed feedback goes
to 0. If the external force
cannot be reduced,
increase the setting of
Pn481 (Polarity Detection
Speed Loop Gain).

The linear encoder
resolution is too low.

Check the linear
encoder scale pitch to
see if it is within 100
um.

If the linear encoder scale
pitch is 100 um or higher,
the SERVOPACK cannot
detect the correct speed
feedback. Use a linear
encoder scale pitch with
higher resolution. (We rec-
ommend a pitch of 40 um
or less.) Or, increase the
setting of Pn485 (Polarity
Detection Reference
Speed). However,
increasing the setting of
Pn485 will increase the
Servomotor movement
range that is required for
polarity detection.

Continued on next page.
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Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.C51:

Overtravel
Detected during
Polarity Detection

The overtravel signal
was detected during
polarity detection.

Check the overtravel
position.

Wire the overtravel sig-
nals. Execute polarity
detection at a position
where an overtravel sig-
nal would not be
detected.

*1

A.C52:
Polarity Detec-
tion Not Com-

The servo was turned
ON when using an
absolute linear
encoder, Pn587 was
set to n.OOOOO0 (Do

When using an absolute
linear encoder, set Pn587
to n.O0O0O1 (Detect polar-

pleted not detect polarity), ity).

and the polarity had

not been detected.

The travel distance Increase the setting of
A.C58: exceeded the setting Pn48E (Polarity Detection

Out of Range of
Motion for Polar-
ity Detection

of Pn48E (Polarity
Detection Range) in
the middle of detec-
tion.

Range). Or, increase the
setting of Pn481 (Polarity
Detection Speed Loop
Gain).

Increase the setting of

Pn495 (Polarity Detection
Confirmation Force Refer-
ence). Increase the setting

A.C54: An external force was :
Polarity Detec- applied to the Servo- | - ?.f Pna98 (Polarity Detec- | _
) 4 ion Allowable Error
tion Failure 2 motor. Range). Increasing the
allowable error will also
increase the motor tem-
perature.
Turn the power supply to
the SERVOPACK OFF and
- . ON again. If an alarm still
A failure occurred in
mosncoder. | B o |
A.C80: y

Encoder Clear
Error or Multiturn
Limit Setting Error

faulty. Replace the Servo-
motor or linear encoder.

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

environment, and replace
the cable. If the alarm still

occurs, replace the SER-
VOPACK.

*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.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 or linear encoder.

A failure occurred in
the encoder.

Turn the power supply to
the SERVOPACK OFF and
ON again. If an alarm still
occurs, the Servomotor or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

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 or
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.

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

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.

» Rotary Servomotors:
The Encoder Cable wir-
ing distance must be 50
m max.

* Linear Servomotors:
The Encoder Cable wir-
ing distance must be 20
m max.

There is variation in
the FG potential

Check the condition of

Properly ground the

A.Cb0: because of the influ- | /"2 0 e e ang | machine to separate it
Encoder Echo- ence of machines on © Encoder Lable an from the FG of the -
back Error the Servomotor side, connectors. encoder.
such as a welder.
, . . Reduce machine vibra-
Eﬁ(giﬁsvlygsvgﬁfg toor Check the operating tion. _
the encoder conditions. Correctly install the Ser-
' vomotor or linear encoder.
Turn the power supply to
the SERVOPACK OFF and
A fai . ON again. If an alarm still
ailure occurred in
the encoder. - oceurs, the Servomotor or | -
linear encoder may be
faulty. Replace the Servo-
motor or linear encoder.
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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AE;TmNIl\Jl;nnE:r' Possible Cause Confirmation Correction Reference
The cable between
the Serial Converter Correctly wire the cable
Unit and SERVOPACK | Check the wiring of the | between the Serial Con- | «;
is not wired correctly | external encoder. verter Unit and SERVO-
or there is a faulty PACK.
contact.
A specified cable is
) not being used Check the wiring speci-
A.CF1: ) ) between Serial Con- | fications of the external | Use a specified cable. -
Reception Failed | yerter Unit and encoder.
Error in Feed- SERVOPACK.
back Option
Module Commu- | The cable between Measure the length of ghte Iengt?hofsthg Cl%Jle i
nications the Serial Converter | the cable that connects vgrtv(\e/(ra%nnit SndegERV%m— _
Unit and SERVOPACK | the Serial Converter PACK must be 20
is too long. Unit. ustbe <Lm or
less.
The sheath on cable
between the Serial Check the cable that Egtﬁ)/!/%ceittmee%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 teJQttvevfedntg? o the Serial Converter Unit,
A.CF2: Serial Converter Unit | ~ €.g., 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 - \F/%eerﬁ)lei\cgnti?e Serial Con- -
nications Unit. '
A failure occurred in Replace the SERVO-
the SERVOPACK. - PACK. -
The Servomotor U, V, | Check the wiring of the rvoa?:ulsturg;??;égef t?:
and W wiring is not Servomotor’s Main Cir- L y -
correct. cuit Cables. 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 try operating the ence acceleration rate, or | !
fast. SERVOPACK reconsider the electronic
' gear ratio.
A.d00: Reduce the acceleration
Position Devia- of the position reference
tion Overflow using a MECHATROLINK
(The setting of The acceleration of Sggggfa}[:;irg%rirce command. Or, smooth the
Pn520 (Position | the position reference operating the SER\¥O- position reference accel- | —
Deviation Over- is too high. PACK eration by selecting the
flow Alarm Level) ' position reference filter
was exceeded by (ACCFIL) using a MECHA-
the position devi- TROLINK command.
ation while the | The setting of Pn520 | Check Pn520 (Position
servo was ON.) | (position Deviation Deviation Overflow Ootimi .
Overflow Alarm Level) | Alarm Level) to see if it ptimize the setting of page 5-7
. . . Pn520.
is too low for the is set to an appropriate
operating conditions. | value.
Turn the power supply to
the SERVOPACK OFF and
A failure occurred in ON again. If an alarm still
the SERVOPACK. - oceurs, 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
The servo was turned
A.dO1: ON after the position
S . deviation exceeded o Optimize the setting of
FOS%O” Iﬁewa— the setting of Pn526 gg\ﬁgﬁg?%ﬁﬁzl?ﬁg Pn526 (Position Deviation
A'?n V(?[rsow (Position Deviation servo is OFF. Overflow Alarm Level at
Oarm at senvo Overflow Alarm Level ' Servo ON).
at Servo ON) while the
servo was OFF.
If position deviation
remains in the devia-
tion counter, the set-
ting of Pn529 or page 5-7

A.d02:

Position Devia-
tion Overflow
Alarm for Speed
Limit at Servo ON

Pn584 (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 set-
ting of Pn520 (Posi-
tion Deviation
Overflow Alarm Level)
is exceeded.

Optimize the setting of
Pn520 (Position Deviation
Overflow Alarm Level). Or,
adjust the setting of
Pn529 or Pn584 (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 = “
n.XOOO (External
Encoder Usage) to
reverse the direction.

Overflow There is an error in the
connection between Check the coupling of | Check the mechanical
the load (e.g., stage) . -
the external encoder. coupling.
and external encoder
coupling.
g:s?t?on Data lzge%?jsel(tjlon data Check the input refer- Reconsider the operating | _
Overflow +1,879,048,192. ence pulse counter. specifications.
The difference Operate the system so
between the clear- that deviation does not
ance offset reference | Check the amount of exceed the setting of
and gap exceeded deviation during clear- | Pn6FC. Or, set the clear- | -
Pn6FC (Clearance ance control. ance position deviation
Position Deviation error level to the optimum
A.d40: Error Level). level.
Clearance Wirin - o !
" _— g of the gap sen- | Check the wiring of the | Correctly wire the gap _
Position Deviation | ¢, ig'incorrect. gap sensor. sensor.

Error

A failure occurred in
the gap sensor.

Check the output volt-
age from the gap sen-
sor.

Replace the gap sensor if
the output is not correct.

A failure occurred in
the SERVOPACK.

The SERVOPACK may be
faulty. Replace the -
SERVOPACK.

Continued on next page.
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9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.E02:
MECHATROLINK
Internal Synchro-
nization Error 1

The MECHATROLINK
transmission cycle
fluctuated.

Remove the cause of
transmission cycle fluctu-
ation at the host control-
ler.

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.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 to an
appropriate value.

Error fied range.
A.E41: The number of trans- | Check the MECHA- Reset DIP switch S3 to
MECHATROLINK

Communications
Data Size Setting
Error

mission bytes set on
DIP switch S3 is not
correct.

TROLINK communica-
tions data size of the
host controller.

change the number of
transmission bytes to an
appropriate value.

*1

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.

*1

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.

*1

A.E50":
MECHATROLINK
Synchronization
Error

The WDT data in the
host controller was
not updated normally.

Check to see if the WDT
data is 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
SERVOPACK.

Continued on next page.
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9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

A.EBO™:

Reception Errorin
MECHATROLINK
Communications

MECHATROLINK wir-
ing is not correct.

Check the MECHA-
TROLINK wiring.

Correct the
MECHATROLINK Com-
munications Cable wiring.

A MECHATROLINK
data reception error
occurred due to
noise.

Implement countermea-
sures against noise.
(Check the MECHA-
TROLINK Communica-
tions 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.

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. - occurs, the SERVOPACK |~
may be faulty. Replace the
SERVOPACK.
. Correct the MECHA-
ng%H%‘EFl%hg}f wir \?vr;ﬁ]cgk the Servomotor T_ROLINK Commumca— _
' ' tions Cable wiring.
Implement countermea-
sures against noise.
(Check the MECHA-
A MECHATROLINK TROLINK Communica-
A.E63: data reception error tions Cable and FG
MECHATROLINK | occurred due to - wiring, and implement -
Synchronization | noise. measures such as attach-
Frame Not ing a ferrite core to the
Received 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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9.1 Alarm Displays

9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction

Reference

There is a faulty con-
nection between the
SERVOPACK and the

Safety Option Module.

Check the connection
between the SERVO-

PACK and the Safety

Option Module.

Correctly connect the
Safety 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+ | ™!
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 _ l?/l%%ilcee the Safety Option | _
Module. '
A failure occurred in | _ Replace the SERVO- _
the SERVOPACK. PACK.
There is a faulty con- .
. Check the connection
geECRt'\(/)SS:tCV;/(e:QJTﬁe between the SERVO- Correctly connect the _
Feedback Option PACK and the Feed- Feedback Option Module.
Module. back Option Module.

) Reset the Option Module
A.E72: . The Feedback Option configuration error and
Feedback Option | Module was discon- | - turn the power supply to | ™!
Module Detec- | nected. the SERVOPACK OFF and
tion Failure ON again.

A failure occurred in
the Feedback Option | — (F;ept)il(z)aﬁeMtggungedbaok -
Module. P '
A failure occurred in _ Replace the SERVO- _
the SERVOPACK. PACK.
A failure occurred in .
AE74: the Safety Option _ I\R/Ii%lilcee the Safety Option | _
Unsupported Module.
Safety Option An unsupported Refer to the catalog of .
Module Safety Option Module | the connected Safety gg%?e% iig?%pfélaf -
was connected. Option Module. y P '
The output signal circuits
or devices for /HWBB1
The delay between and /HWBB2 or the
activation of the SERVOPACK input signal
AEb1: /HWBB1 and Measure the time delay | circuits 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 /HWBB?2 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.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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9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:
Alarm Name

Possible Cause

Confirmation

Correction Reference

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.

* For fully-closed loop
control, check the
status of the external
encoder when the
command is exe-
cuted.

For other types of
control, check the
status of the linear
encoder when the
command is exe-
cuted.

Execute the SENS_ON
command only when an
external encoder (e.g., a |-
linear 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.

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 sig-
nal-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.

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-17:
System Alarm

FL-2":
System Alarm

FL-3"6:
System Alarm

FL-4"6:
System Alarm

FL-5°:
System Alarm

FL-6":
System Alarm

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.

CPFO0O0:

Digital Operator
Communications
Error 1

There is a faulty con-
nection between the
Digital 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.

Continued on next page.
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9.1.2 Troubleshooting Alarms

Continued from previous page.

Alarm Number:

Possible Cause Confirmation Correction Reference
Alarm Name

Disconnect the Digital

Operator and then con-
nect it again. If an alarm
- still occurs, the Digital -
Operator may be faulty.

A failure occurred in
the Digital Operator.

CPFO1: Replace the Digital Oper-
Digital Operator ator.
Communications
Error 2 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.

*1. Refer to the following manual for details.
(11 =-7-Series £-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.:
SIEP S800001 28)

*2. Detection Conditions
 Rotary Servomotor
If either of the following conditions is detected, an alarm will occur.

Encoder resolution Pn20E
<

- Pn533 [min ] x <
6 x 10° Pn210

Encoder resolution Pn20E
>

* Maximum motor speed [min"] x >
Approx. 3.66 x 10% Pn210

* Linear Servomotor
If either of the following conditions is detected, an alarm will occur.

Pn585 [mm/s] Resolution of Serial Converter Unit Pn20E
<
Linear encoder pitch [um] * 10 - Pn210
Pn385 [100 mm/s] Resolution of Serial Converter Unit Pn20E
X
Linear encoder pitch [um] Approx. 6.10 x10° ~ Pn210

*3. Detection Conditions
» Rotary Servomotor
If either of the following conditions is detected, an alarm will occur.

Encoder resolution - Pn20E
6x105 ~ Pn210

+ Rated motor speed [min™] x 1/3 x

Encoder resolution N Pn20E

» Maximum motor speed [min"] x >
Approx. 3.66 x 10" Pn210

* Linear Servomotor
If either of the following conditions is detected, an alarm will occur.

Rated motor speed [mm/s] x 1/3 Resolution of Serial Converter Unit < Pn20E
X =

Linear encoder pitch [um] 10 Pn210

Pn385 [100 mm/s] , Resolution of Serial Converter Unit S Pn20E

Linear encoder pitch [um] Approx. 6.10 x10° = Pn210

*4. Refer to the following manual for details.
[J0 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

*5. The SERVOPACK will fail if the External Regenerative Resistor or Regenerative Resistor Unit is connected while
the jumper is connected between the B2 and B3 terminals.

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

9.2.1 List of Warnings

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.

9.2.1

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
Position Deviation Over- The position deviation exceeded the percentage set .
AS00R 10w with the following formula: (Pn520 x Pn51E/100) | Heauired.
e - _ | The position deviation when the servo was turned
A.901 ]I:osn::n Devtlastlon Oé?\: ON exceeded the percentage set with the following | Required.
ow Alarm at Servo formula: (Pn526 x Pn528/100)
A.90A Sre:erensor Signal AD The gap was 0 or lower during clearance control. Required.
o ‘ The difference between the clearance offset refer-
A.90b ?Ieaganc: Position Devia ence and gap exceeded Pn6F0 (Clearance Position | Required.
lon Lvertiow Deviation Overflow Level).
This warning occurs before an overload alarm
A.910 Overload (A.710 or A.720) occurs. If the warning is ignored Required.
and operation is continued, an alarm may occur.
Abnormal vibration was detected during motor
. . operation. The detection level is the same as A.520. .
A9 Vibration Set whether to output an alarm or a warning by set- Required.
ting Pn310 (Vibration Detection Selection).
Internal Temperature , .
A912 Warning 1 (Control Board The surrounding temperature of the control PCB is Required.
abnormal.
Temperature Error)
Internal Temperature , .
A913 Warning 2 (Power Board The surrounding temperature of the power PCB is Required.
abnormal.
Temperature Error)
This warning occurs before an A.320 alarm (Regen-
A.920 Regenerative Overload erative Overload) occurs. If the warning is ignored Required.
and operation is continued, an alarm may occur.
This warning occurs before an A.731 alarm
. (Dynamic Brake Overload) occurs. If the warning is .
FuE Dynamic Brake Overload ignored and operation is continued, an alarm may Required.
occur.
Ages |SERVOPACKBuIlt-inFan | o o inside the SERVOPACK stopped. Required.
Stopped
A.930 Absolute Encoder Battery | This warning ocours when the voltage of absolute Required.
Error encoder’s battery is low.
: _ | The speed ripple compensation information stored
A.942 ﬁgsﬁgfgﬁriggoiogsgaenrsei in the encoder does not agree with the speed ripple Required
’ 9 compensation information stored in the SERVO- g '
ment
PACK.
A.94A Data Setting Warning 1 There is an error in the parameter number for a Data | Automatically
’ (Parameter Number 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 Setting Warning 3 A calculation error was detected. Automatically

(Calculation Error)

reset.*

Continued on next page.
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9.2.1 List of Warnings

Continued from previous page.

\'/\IV:rrnnkl)r;gr Warning Name Meaning Resetting
Data Setting Warning 4 . Automatically
A.94d (Parameter Size) The data sizes do not match. reset *
Data Setting Warning 5 .
A.94E (Latch Mode Error) A latch mode error was detected. Required.
Comm.an.d Warning A command was sent when the conditions for send- | Automatically
A.95A (Unsatisfied Command . L
o, ing a command were not satisfied. reset.*
Conditions)
Command Warning 2 Automatically
A.95b (Unsupported Command) An unsupported command was sent. reset *
A.95d Command Warning 4 There was command interference, particularly latch | Automatically
’ (Command Interference) | command interference. reset.*
Command Warning 5 .| The subcommand and main command interfere with | Automatically
A.95E (Subcommand Not Possi-
each other. reset.*
ble)
Command Warning 6 , Automatically
A.95F (Undefined Command) An undefined command was sent. reset *
MECHATROLINK Com- A communications error occurred during MECHA- .
A.960 munications Warning TROLINK communications. Required.
This warning occurs before an A.410 alarm (Under-
A.971 Undervoltage voltage) occurs. If the warning is ignored and opera- | Required.
tion is continued, an alarm may occur.
A97A Command Warning 7 A command that cannot be executed in the current | Automatically
’ (Phase Error) phase was sent. reset.*
The set command data was clamped to the mini- Automaticall
A.97b Data Clamp Out of Range | mum or maximum value of the allowable setting reset.* y
range. '
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 Required
' nance Warning of its service life. quired.

* If using the commands for the MECHATROLINK-III standard servo profile, the warning will automatically be
cleared after the correct command is received. If you use MECHATROLINK-II-compatible profile commands, send
an ALM_CLR (Clear Warning or Alarm) command to clear the warning.

Note: Use Pn008 = n.OOXOO (Warning Detection Selection) to control warning detection.
However, the following warnings are not affected by the setting of Pn008 = n.OOXODO and other parameter
settings are required in addition to Pn008 = n.OXOO.

Warning Parameters That Must Be Set to Select Warning Detection Reference
Pn6E8 = n.OOOXO (Clearance Control Warning Selection Switch) B

A.90A or A.90b (Not affected by the setting of Pn008 = n.CIXCICI.)
A.911 Pn310 = n.OOO0OX (Vibration Detection Selection) -
A.923 (Not affected by the setting of Pn008 = n.OXO0O.) B
A.930 Pn008 = n.OOOOX (Low Battery Voltage Alarm/Warning Selection) -
A.Q4D Pn423 = n.0OOX0O (Speed Ripple Compensation Information Dis- B

' agreement Warning Detection Selection)
A.94A to A.960 and _ .
A97A to A97b Pn800=n.00X0O (Warning Check Masks) page 10-3
A971 Pn008 = n.OOOX (Low Battery Voltage Alarm/Warning Selection) B

’ (Not affected by the setting of Pn008 = n.OXOO.)
A9A0 Pn0OOD = n.XOOO (Overtravel Warning Detection Selection) _

) (Not affected by the setting of Pn008 = n.OOXO0O.)
A.9b0 PnOOF = n.OO0OX (Preventative Maintenance Warning Selection) -

Refer to the following manual for details on the following parameters: A.911, A.930, A.942, A.971, A.9A0,

and A.9b0.

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

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
- Make sure that there are no
The Servomotlo'r Check the vylrmglof the faulty connections in the
U, V, and W wiring | Servomotor’s Main Cir- wiring for the Servomotor -
is not correct. cuit Cables. and encoder
A SERVOPACK | Check the SERVO- '”Creise the servo gain,
gain is too low. PACK gains. €.g., by using autotuning page 5-18
without a host reference.
Reduce the acceleration of
the position reference using
a MECHATROLINK com-
The acceleration Sféj;greag;% rggeéetrrwce mand. Or, smooth the posi-
of the position ref- oberating the SER\X//O— tion reference acceleration | -
erence is too high. PXCK 9 by selecting the position
A.900: ' reference filter (ACCFIL)
Position Deviation using a MECHATROLINK
Overflow command.
The excessive
position deviation | Check excessive posi-
alarm level (Pn520 | tion deviation alarm - ,
« Pn51E/100) is | level (Pn520 x Pns1E/ | OPfimize the settings of | o 5 7

too low for the
operating condi-
tions.

100) to see if it is set to
an appropriate value.

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

The position devi-
ation when the
servo was turned
ON exceeded the
percentage set
with the following

Optimize the setting of
Pn528 (Position Deviation
Overflow Warning Level at

Servo ON formula: Servo ON).
(Pn526 x Pn528/
100)

» Operate the system so
that the gap does not
become O or less.

+ Adjust the clearance con-

The gap was O or See if the gap is 0 or trol feedback offset from
lower during lower the SigmaWin+, or per- -
clearance control. ' form FnO09 on the Digital
Operator. Also, correctly
set Pn6F6 (AD Input Gain)
A.90A: and Pn6F8 (AD Zero Cor-
Gap Sensor Signal rection).
AD Error

Wiring of the gap
sensor is incor-
rect.

Check the wiring of the
gap sensor.

Correctly wire the gap sen-
sor.

A failure occurred
in the gap sensor.

Check the output volt-
age from the gap sen-
sor.

Replace the gap sensor if
the output is not correct.

A failure occurred
in the SERVO-
PACK.

The SERVOPACK may be
faulty. Replace the SERVO-
PACK.

Continued on next page.
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9.2 Warning Displays

9.2.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

Warning Name Possible Cause Confirmation Correction Reference
The difference
between the
clearance offset Operate the system so that
Check the amount of ;
reference and gap . . Pn6FO is not exceeded. Or,
deviation during clear- ) -
(eélzzergﬁgePSS;? ance control. \s/gltuZn(SFO to the optimum
tion Deviation

A.90b: Overflow LeVel).

Cleellra.ncegosition \S/\élrrwlggr?; }rr:c?ogr-ap Check the wiring of the | Correctly wire the gap sen- | _

Deviation Overflow oot gap sensor. Sor.

. Check the output volt- .
A failure occurred age from the gap sen- Replace thg gap sensor if _
in the gap sensor. sor the output is not correct.
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
The wiring is not
correct or there is Make sure that the Servo-
a faulty connec- Check the wiring. motor and encoder are cor- | -
tion in the motor rectly wired.
or encoder wiring.
Operation was
Zs(r:fgggneeddtthh:t Check the motor over- | Reconsider the load and
overload protec- load characteristics and | operating conditions. Or, -
tion characteris- Run command. increase the motor capacity.
tics.

A.910: An excessive load

Overload (warning was applied

before an A.710 or | during operation .

A.720 alarm occurs) | because the Ser- C?eok the o;()jerahton Remove the mechanical
vomotor was not | "¢ er%nce and motor problem. -
driven because of | SP€e%:
mechanical prob-
lems.

The overload
warning level %2?&?*}232??;;56;3?2 Set a suitable overload ¥
(Pn52B) is not suitablg warning level (Pn52B).
suitable. '
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
Abnormal vibra- Check for abnormal
tion was detected motor noise, and check | Reduce the motor speed.
durina motor the speed and torque Or, reduce the servo gain page 5-36
o eragtion waveforms during oper- | with custom tuning.
P ' ation.
The setting of
Pn103 (Moment of
A.911: Inertia Ratio) is Check the moment of | Set Pn103 (Moment of Iner-
Vibration greater than the inertia ratio or mass tia Ratio) to an appropriate | page 5-11

actual moment of
inertia or was
greatly changed.

ratio.

value.

The vibration
detection level
(Pn312 or Pn384)
is not suitable.

Check that the vibration
detection level (Pn312
or Pn384) is suitable.

Set a suitable vibration
detection level (Pn312 or
Pn384).

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 thermometer. Or, check g%r%?:‘?utrgebsui:;oﬂgs;r?g
temperature is too | the operating status the EERVOF’A%K ir?stallag—] *
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 ?egzrt]t?r? t?ﬁergle;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- Segl?aqisnldecrotggitl%ii 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]csctilrldtikr]ne ?Ezvgzﬁ‘?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.
Check the surrounding
temperature using a .
The surrounding thermometer. Or, check ttt)e?\(w:rza;:teutrzebsuirr;oﬁgalr?g
temperature is too | the operating status the gERVOPA(y)K ir?stallag *
high. with the SERVOPACK tion conditions
installation environ- '
ment monitor.
An overload alarm
was reset by turn- | Check the alarm display
ing OFF the power | to see if there is an rcegz?t%e t?ﬁerg?;md for -
supply too many | overload alarm. 9 '
times.
A.913: There was an Use the accumulated
Internal Tempera- excessive load or | load ratio to check the
ture Warning 2 operation was load during operation, .
(Power Board Tem- | performed that and use the regenera- Segfaqisr:deorg?gi ,lf%ani and -
perature Error) exceeded the tive load ratio to check P 9 '
regenerative pro- | the regenerative pro-
cessing capacity. | cessing capacity.
The SERVOPACK
installation orien-
tation is not cor- | Check the SERVO-
rect or there is PACK installation con- !ﬁgg;ge ?OESVGC,\)CFi;iAcitKions *
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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9.2 Warning Displays

9.2.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:
Warning Name

Possible Cause

Confirmation

Correction

Reference

A.920:
Regenerative Over-

load (warning before

an A.320 alarm
occurs)

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
has been a con-
tinuous regenera-
tion state.

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
Selection Software or other
means.

There was a con-
tinuous regenera-
tion state because
a negative load
was continuously
applied.

Check the load applied
to the Servomotor
during operation.

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

A.921:

Dynamic Brake
Overload (warning
before an A.731
alarm occurs)

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 exter-
nal force.

When the Servo-
motor was
stopped with the
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.

Reconsider the following:

» Reduce the Servomotor
command speed.

» Decrease the moment of
inertia or mass.

* 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.



9.2 Warning Displays

9.2.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

; Possible Cause Confirmation Correction Reference
Warning Name
Reset the speed ripple
. - compensation value on the | *
The speed rlpple SigmaWin+.
%?Q%i?ﬁ)ag'g{‘ore g Set Pn423 to n.00O10 (Do
A.942: in the encoder not detect A.942 alarms).
S. d.R' le Com- | does not agree - However, changing the set- | *
peed nipple Lom , 9 ting may increase the speed
pensation Informa- | with the speed ripple
tion Disagreement ripple compensa- ‘
tion information Set Pn423 to n.AOOOO0
stored in the (Disable speed ripple com-
SERVOPACK. - pensation). However, *
changing the setting may
increase the speed ripple.
A.94A: . .
. An invalid param- | Check the command
Data Setting Warn- eter number was | that caused the warn- Use the correct parameter page 9-48
ing 1 (Parameter used in number.
Number Error) ' 9:
The set com-
. mand data was
A.94b: . clamped to the Check the command Set the parameter within
Data Setting Warn- e .| that caused the warn- ; page 9-48
h minimum or maxi- | . the setting range.
ing 2 (Out of Range) mum value of the | N9:
setting range.
A.94C: ,
. The calculation Check the command G
Datg Séattlmgl \{\I/am- result of the set- that caused the warn- tshz[ ;gttatiﬁarfget:r within page 9-48
ing 3 (Calculation ting is not correct. | ing. g range.
Error)
A.94d: The parameter
, . ; Check the command
Data Setting Warn- | size set in the _ | Set the correct parameter .
ing 4 (Parameter command is not ;[rf:at caused the warn size. page 9-48
Size) correct. 9.
Change the setting of
Pn850 or the LT_MOD data
A.94E: for the LTMOD_ON com-
' N Check the command mand sent by the host con-
Data Setting Warn- | Alatch mode error that caused the warn- | troller to an appropriate page 9-48
ing 5 (Latch Mode was detected. ing value
Error) (This applies when using
the MECHATROLINK-II-
compatible profile.)
ggr?qu nd Warnin The command Check the command Send the command after
y OU at' i da(r: NY | conditions are not | that caused the warn- | the command conditions page 9-48
(Unsatis 1€d LOM-= | satisfied. ing. are satisfied.
mand Conditions)
A.95b:
. An unsupported Check the command
Command Warning command was that caused the warn- Do not send unsupported page 9-48
2 (Unsupported received ing commands.
Command) ' '
The command
Aé'%d' d Warni Egggl?ogr f;{gﬂ'_ Check the command Send the command after
omman arning that caused the warn- | the command conditions page 9-48
4 (Command Inter- | related com- in are satisfied
ference) mands was not 9. :
satisfied.
A.95E: The command
C' ) d Warni sending condi- Check the command Send the command after
omman arning | tions for subcom- | that caused the warn- page 9-48

5 (Subcommand
Not Possible)

mands was not
satisfied.

ng.

the conditions are satisfied.

Continued on next page.
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9.2 Warning Displays

9.2.2 Troubleshooting Warnings

Continued from previous page.

Warning Number:

. Possible Cause Confirmation Correction Reference
Warning Name
A.95F: )
, An undefined Check the command )
Command Warning | oo imand was | that caused the warn- | 20 N0t send undefined page 9-48

6 (Undefined Com-
mand)

sent.

ing.

commands.

A.960:
MECHATROLINK
Communications
Warning

The MECHA-
TROLINK Com-
munications Cable
is not wired cor-
rectly.

Check the wiring condi-
tions.

Correct the MECHA-
TROLINK communications
cable wiring.

A MECHA-
TROLINK data
reception error
occurred due to
noise.

Confirm the installation
conditions.

Implement the following
countermeasures against
noise.

» Check the MECHA-
TROLINK Communica-
tions Cable and FG wiring
and implement counter-
measures to prevent noise
from entering.

« Attach a ferrite core to the
MECHATROLINK Com-
munications Cable.

A failure occurred

The SERVOPACK may be

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.

A.971: The power supply Measure the power Increase the power supply
Undervoltage voltage dropped supply voltage capacity. -
during operation. ' ’

A momenta If you have changed the
ower interrra/ ) Measure the power setting of Pn509 (Momen- |
?ion occurredp supply voltage. tary Power Interruption Hold
' Time), decrease the setting.
The SERVOPACK | _ Replace the SERVOPACK |,
fuse is blown out. and connect a reactor.
A failure occurred The SERVOPACK may be
in the SERVO- - faulty. Replace the SERVO- | -
PACK. PACK.
A command that
A.97A: cannot be exe- Send the command after

Command Warning
7 (Phase Error)

cuted in the cur-
rent phase was
sent.

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.

Continued on next page.
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9.2.2 Troubleshooting Warnings

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.
[Q =-7-Series =-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP

S800001 28)
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9.3 Troubleshooting Based on the Operation and Conditions of the Servomotor

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. supoly terminals Correct the wiring so
PPy ’ that the control power
supply is turned ON.
Turn OFF the power
supply to the servo
o Measure the voltage system.
The' main circuit power sup- across the main circuit Correct the wiring so -
ply is not turned ON. . . A
power input terminals. that the main circuit
power supply is turned
ON.
Turn OFF the power sup-
The I/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- | page 3-4, *
rectly or are disconnected. tion of the 1/O signal con- | tor (CN1) pins.
nector (CN1) pins.
The wiring for the Servomo- lﬁm P':z mg gg;/\\//gr
tor Main Circuit Cables or Check the wiring condi- sy§t2r¥1 B
Egg%%er Cable is discon- tions. Wire the cable cor-
' rectly.
Turn OFF the power
supply to the servo
. Operate the Servomotor | system.
'Srréfigﬁo?groverload 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-
QT signals.

Turn ON the P-OT and
N-OT signals.

The safety input signals
(/HWBB1 or /HWBB2) 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.



9.3 Troubleshooting Based on the Operation and Conditions of the Servomotor

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. | psye — nooox |
(FSTP (Forced Stop
Input) Signal Alloca-
tion) to disable the
signal.
Turn OFF the power
A failure occurred in the B :;sg%to the servo _
Servomotor | SERVOPACK. Replace the SERVO-
gtoef Not PACK.
ar .
Check the setting of
Pn080 =n.O0OOX (Polar- Se‘ﬁlrreft the parameter |,
ity Sensor Selection). 9.
« If you are using an
incremental linear
The polarity detection was g@ocgﬁrégfnnrﬂggg
not executed. Check the inputs to the —
SV_ON (Servo ON) com- ;‘(re(?m the host control- |,
mand. ) .
* If you are using an
absolute linear
encoder, execute
polarity detection.
There is a mistake in the Ser- ngi/rToOtEZ LZ?V%O;’Z/Z;:%Q Wire the Servomotor |
vomotor wiring. Check the wiring. correctly.
There is a mistake in the wir- | Turn OFF the power sup- . . )
ing of the encoder or Serial ply to the servo system. vWelrrt% :hﬁnﬁecrgarlrecc? -
Converter Unit. Check the wiring. y-
There is a mistake in the lin- Turn OFF the power sup- Wire the cable cor-
ear encoder wiring ply to the servo system. rectly N
Servomotor ' Check the wiring. '
Moves The setting of Pn282 (Linear ch . .
. ) eck the setting of Correct the setting of
Instanta- Encoder Scale Pitch) is not P82, Pn282. *
neously, correct.
and Then Change the setting of
Stops The count-up direction of the Pn080 = n.O0OXO
linear encoder does not (Motor Phase
match the forward direction | Check the directions. Sequence Selection). *
of the Moving Caoil in the Place the linear
motor. encoder and motor in
the same direction.
Check to see if electrical .
Polarity detection was not angle 2 (electrical angle Correct the settlngs for
) o the polarity detection- |-
performed correctly. from polarity origin) at any
o 5 | related parameters.
position is between £10°.
The connector connec-
tions for the power line
(U, V, and W phases) and
Servomotor There is a faulty connection the encoder or Serial Tighten any loose ter-
Speed Is in the Servomo%or Wirin Converter Unit may be minals or connectors -
Unstable 9 unstable. and correct the wiring.

Turn OFF the power sup-
ply to the servo system.
Check the wiring.

Continued on next page.
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9.3 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power
A failure occurred in the B zygg%to the servo _
SERVOPACK. Replace the SERVO-
PACK.
Change the setting of
Servomotor | The count-up direction of the Pn080 = n.O0OXO
Moves with- | linear encoder does not (Motor Phase
out a Refer- | match the forward direction | Check the directions. Sequence Selection). *
ence Input | of the Moving Coil in the Match the linear
motor. encoder direction and
Servomotor direction.
Check to see if electrical Correct the settings for
Polarity detection was not angle 2 (electrical angle the polarit deteogon— _
performed correctly. from polarity origin) at any relat% d a?lameters
position is between +10°. P :
The setting of Pn001 =
n.OODX (Motor Stopping | oy ey the setting of Set Pn001 = n.0OOX
Method for Servo OFF and PROOT = n.O0O0OX 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
of use. If the moment of iugtp;lx]to the servo
. The dynamic brake resistor is | inertia, motor speed, or Rye Iacé the SERVO- B
Dynamic disconnected. dynamic brake frequency PA?)K To prevent dis-
Brake Does of use is excessive, the conne'otiorl? reduce the
Not Operate dynamic brake resis- load ’
tance may be discon- '
nected.
There is a defective
component in the
dynamic brake circuit.
There was a failure in the B Turn OFF the power _
dynamic brake drive circuit. supply to the servo
system.
Replace the SERVO-
PACK.
Continued on next page.



9.3 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem

Possible Cause

Confirmation

Correction Reference

Abnormal
Noise from
Servomotor

The machine mounting is not
secure.

Turn OFF the power sup-
ply to the servo system.
Check to see if there are
any loose mounting
Screws.

Tighten the mounting
screws.

Turn OFF the power sup-
ply to the servo system.
Check to see if there is
misalignment in the cou-

pling.

Align the coupling. -

Turn OFF the power sup-
ply to the servo system.
Check to see if the cou-
pling is balanced.

Balance the coupling. |-

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-
tor.

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 1/0O 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/O 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 I/O signal cables
must be no longer than | -
3m.

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.

» Rotary Servomotors:
The Encoder Cable
length must be 50 m
max.

Linear Servomotors:
Make sure that the
Serial Converter Unit | -
cable is no longer
than 20 m and that
the Linear Encoder
Cable and the Sensor
Cable are no longer
than 15 m each.

Continued on next page.
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9.3 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-
Noise interference occurred | ply to the servo system. gzgllzcae nt(??: oEr ?gc?tdtire
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 g&r;egiggffgglfrlagis
jected to excessive noise Encoder Cable is bundled aoolied by hi h—cugrrent -
interference. with a high-current line or Iir?el?s y g
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. ;rggﬁgésgggusﬂed ;T(aate
influence of machines on the | Check to see if the P -
X . them from the FG of
Servomotor side, such asa | machines are correctly
the encoder.
welder. grounded.
Turn OFF the power
, Check to see if there is supply to the servo
Tzlesr: é%inst'iER\gr)rZ/rA\gEe to noise interference on the | system. _
Eoise 9 signal line from the Implement counter-
' encoder. measures against noise
for the encoder wiring.
Turn OFF the power sup-
Abpormal ply to the servo system.
Noise from Check to see if vibration
Servomotor from the machine

The encoder was subjected
to excessive vibration or
shock.

occurred. Check the Ser-
vomotor installation
(mounting surface preci-
sion, securing state, and
alignment).

Check the linear encoder
installation (mounting sur-
face precision and secur-
ing method).

Reduce machine vibra-
tion. Improve the
mounting state of the -
Servomotor or linear
encoder.

A failure occurred in the
encoder.

Turn OFF the power
supply to the servo
system. -
Replace the Servomo-

A failure occurred in the
Serial Converter Unit.

Turn OFF the power
supply to the servo
system. -
Replace the Serial Con-
verter Unit.

A failure occurred in the linear
encoder.

Turn OFF the power
supply to the servo
system. -
Replace the linear
encoder.

Continued on next page.
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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- page 5-18
' 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.
Servomotor Chock th o ;
Vibrates at eckine setting ©
I The setting of Pn102 (Posi- Pn102. Set Pn102 to an appro-
Frequency ! L . L . -
tion Loop Gain) is too high. The default setting is Kp | priate value.
of Approx. — 40.0/s.
200 to 400 Cheok th , ;
Hz. The setting of Pn101 (Speed eck the setting o
Loop Integral Time Con- %?1%1]: | T Set Pn1(|)1 to an appro-| _
. . e default setting is Ti = | priate value.
stant) is not appropriate. 50.0 ms.
The setting of Pn103
(Moment of Inertia Ratio or Check the setting of Set Pn103 to an appro- | _
Mass Ratio) is not appropri- | Pn103. priate value.
ate.
. Check to see if the servo | Perform autotuning
'El;:]wgesdervo gains are not bal- gains have been cor- without a host refer- page 5-18
' 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.
Check the setting of
The setting of Pn102 (Posi- | Pn102. Set Pn102 to an appro- | _
Large Motor | tion Loop Gain) is too high. The default setting is Kp | priate value.
Speed =40.0/s.
Overshoot . Check the setting of
on Starting The setting of Pn101 (Speed Pn101. Set Pn101 to an appro-
Loop Integral Time Con- R ; -
and Stop- . . The default setting is Ti = | priate value.
g stant) is not appropriate. 20.0
plng . mS.

The setting of Pn103
(Moment of Inertia Ratio or
Mass Ratio) is not appropri-
ate.

Check the setting of
Pn103.

Set Pn1083 to an appro-
priate value.

The torque reference is satu-
rated.

Check the waveform of
the torque reference.

Use the mode switch. |-

The force limits (Pn483 and
Pn484) are set to the default
values.

The default values of the
force limits and Pn483 =
30% and Pn484 = 30%.

Set Pn483 and Pn484
to appropriate values.

Continued on next page.
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9.3 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 Encoder Cable
Noise interference occurred ]Ei%ast?sni; itsséissfri]?;dsggci- Use cables that satisfy
because of incorrect Encoder twisted-pair cables or the specifications.
Cable specifications. screened twisted-pair
cables with conductors of
at least 0.12 mm?
(stranded wire).
» Rotary Servomotors:
The Encoder Cable
length must be 50 m
max.
* Linear Servomotors:
Noise interference occurred Tllm,g OTEF the powe; Sup- Make sure that the
because the Encoder Cable F()Jr{ec(:)k tr?esliglotﬁy;‘ f;g' Serial Converter Unit | -
is too long. Encoder Cablg cable is no longer
' than 20 m and that
the Linear Encoder
Absolute Cable and the Sensor
Encoder Cable are no longer
Position than 15 m each.
Deviation Turn OFF the power sup- Replace the Encoder
Error (The Noise interference occurred | ply to the servo system. Cable and correct the
position because the Encoder Cable | Check the Encoder Cable cable installation envi- |~
that was is damaged. to see if it is pinched or ronment
saved in the the sheath is damaged. '
host con- Tl|m*: Q[I;F the powe; sup-
ply to the servo system.
ILoellz;szan Replace the Encoder Cable | Check to see if the S&r;egttggter?gglfrgaggs
and correct the cable instal- | Encoder Cable is bundled aoolied by high-current |~
was turned | 440 environment. with a high-current line or | - PP yhig
OFF is dif- installed near a high-cur- | "°%"
ferent from rent line.
the posi- There is variation in the FG Turn OFF the power sup- P | dth
tion when | otential because of the ply to the servo system. ropﬁry g;oun et
the power | influence of machines on the | Check to see if the maﬁq |fnersn J?hserérafe -
was next Servomotor side, such as a | machines are correctly thg encr:ooder © ©
turned ON.) | welder. grounded. '

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 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).
Check the linear encoder
installation (mounting sur-
face precision and secur-
ing method).

Reduce machine vibra-
tion. Improve the
mounting state of the |-
Servomotor or linear
encoder.

Continued on next page.
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Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Turn OFF the power

Absolute A failure occurred in the B z;’s&%to the servo _
Encoder encoder. Replace the Servomo-
Position tor or linear encoder.
Eeviatic;]n Turn OFF the power

rror (The

. -(T A failure occurred in the supply to the servo

position SERVOPACK - system. -
that was : Replace the SERVO-
saved in the PACK.

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.

was turned . Perform parity checks
OFF is dif- ggﬁtorg”t; ?Sez)l(géhu?iEOSt for the multiturn data or | _
ferent from , . 9 absolute encoder posi-

h . Host Controller Multiturn data parity checks. tion data
the posi- Data or Absolute Encoder :

tion when | position Data Reading Error Implement counter-

the power Check for noise interfer- | measures against noise
was next ence in the cable and then perform parity
turned ON.) between the SERVO- checks again for the -

PACK and the host con-
troller.

multiturn data or abso-
lute encoder position
data.

Continued on next page.
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9.3 Troubleshooting Based on the Operation and Conditions of the Servomotor

Continued from previous page.

Problem Possible Cause Confirmation Correction Reference
Check the external power ggnggﬂgepﬁ,x(tfgﬁ/)
fﬁgﬂy S{Q; \r:;?/soltage for voltage for the input N
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
" | 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- | gignal is allocated in cated in Pn50A = «
cation of the P-OT or N-OT | pns0A = n.xOO0. n.XOOO, allocate the
(Forward Drive Prohibit or P-OT signal instead.
Reverse Drive Prohibit) sig- . If another signal is allo-
nal in PnS0A = n.XOOO or | Check to seeifthe N-OT | o 4" "preom = .
Pn50B = n.O0O0OX. signal is allocated in n. 000X allocate the
Pn50B = n.OOOX. i
N-OT signal instead.
SCtr;ecl?nthemse?[Lvoo dC;,ZtFin Select a Servomotor
PP 9 stopping method other | *
i Pno01 = n.OOMX or than coasting to a sto
The selec’uor) of the Ser\{o— Pn001 = n.OOXO. 9 P.
motor stopping method is
not correct. Cheok the torque control Select a Servomotor
stopping method set in X
¥ stopping method other | *
Pn001 = n.OOMX 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 -
9 coasting distance. appropriate position.
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
gz%algze of !poot(rect Encoder twisted-pair cables or the specifications. B
pecifications. screened twisted-pair
cables with conductors of
at least 0.12 mm?
(stranded wire).
» Rotary Servomotors:
The Encoder Cable
length must be 50 m
max.
* Linear Servomotors:
Noise interference occurred TT”; O,(EF the powe; Sup- Make sure that the
because the Encoder Cable F()Jr{ecc:)k tr?esliglotr?y(; ?;g' Serial Converter Unit | -
is too long. Encoder Cablg cable is no longer
) than 20 m and that
the Linear Encoder
Cable and the Sensor
Cable are no longer
than 15 m each.
Noise | Turn OFF the power sup- Replace the Encoder
oise interference occurred | ply to the servo system. Cable and correct the
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. '
EOS!“?” Turn OFF the power sup-
eviation ply to the servo system.
(without The Encoder Cable was sub- | Check to see if the S&r;eézttggter]ogt;terlagg
Alarm) jected to excessive noise Encoder Cable is bundled 9 -

interference.

with a high-current line or
installed near a high-cur-
rent line.

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).
Check the linear encoder
installation (mounting sur-
face precision and secur-
ing method).

Reduce machine vibra-
tion. Improve the
mounting state of the -
Servomotor or linear
encoder.

Continued on next page.
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9.3 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. | Correctly secure the
Lha%ﬁﬁ]%pgrqg ggtr\\l/voerigttgreis Check to see if position coupling between the |
. offset occurs at the cou- | machine and Servomo-
not suitable. . )
pling between machine tor.
and Servomotor.
Turn OFF the power sup-
ply to the servo system.
Check the 1/0O signal
Noise interferen red cables to see if they sat-
b0|se ! ef? ence Otcﬁé e ) isfy specifications. Use Use cables that satisfy |
eloaugle © mcl?rretcl S197 | shielded twisted-pair the specifications.
nal cable specifications. cables or screened
Position twisted-pair cables with
Deviation conductors of at least
(without 0.12 mm? (stranded wire).
Alarm) Noise interference occurred Turn OFF the power sup- The 1/O signal cables
) ply to the servo system.
because an I/0 signal cable Check the lenaths of th must be no longer than | -
is too long. eck the lengins ot the 1 5 .
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 or linear encoder.
Turn OFF the power
A failure occurred in the B :;S&%to the servo B
SERVOPACK. Replace the SERVO-
PACK.
. . Measure the surrounding | Reduce the surround-
tTuhr(Z isSu;(r)%uEideg air tempera- 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.
for dirt.
If the Servomotor is
Servomotor overloaded, reduce the
Overheated .
Y There is an overload on the | Check the load status g:s/sgg%av%ﬁghae B
Servomotor. with a monitor. SERVOPACK and Ser-
vomotor with larger
capacities.
Check to see if electrical .
Polarity detection was not angle 2 (electrical angle Correct the settlngs for
) o the polarity detection- | -
performed correctly. from polarity origin) at any related parameters
position is between +10°. P '
Clearance control is disabled | The Clearance Control Set the Clearance Con-
with the Clearance Control Selection Switch is set to | trol Selection Switch to | _
Selection Switch (Pn6E8 = disable clearance control | enable clearance con-
n.0000). (Pn6E8 = n.OO0OX). trol (Pn6E8 = n.O0OO1).
Clearance | G OFS (offset reference) Set CLC_OFS (offset
control is in the CLC_CTRL (Clearance %?Sr%?ge%(i}aglli% <ch.f|.sst reference) to the value | page 4-6
gg;cuted Control) command is O. - " | of the offset.
' Pn6F2 (Maximum Clearance | Check Pn6F2 (Maximum | Set Pn6F2 (Maximum page 4-7
Offset) is 0. Clearance Offset). Clearance Offset).
Pn6F4 (Minimum Clearance | Check Pn6F4 (Minimum | Set Pn6F4 (Minimum page 4-7

Offset) is 0.

Clearance Offset).

Clearance Offset).

* Refer to the following manual for details.
(1) =-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.: SIEP
S800001 28)
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10.1 List of Servo Parameters

10.1.1 Interpreting the Parameter Lists

m List of Servo Parameters

10.1.1

Interpreting the Parameter Lists

Krhe types of motors to which the parameter applies.
* All: The parameter is used for both Rotary Servomotors and Linear Servomotors.
* Rotary: The parameter is used for only Rotary Servomotors.
* Linear: The parameter is used for only Linear Servomotors.

Rotary Servomotor terms are used for parameters that are applicable
to all Servomotors. If you are using a Linear Servomotor, you need to
interpret the terms accordingly. Refer to the following section for

~

following is executed

and ON again.

“After restart” indicates parameters
that will be effective after one of the

* The power supply is turned OFF
* The CONFIG command is sent.

details. A software reset is executed.
5 *® Differences in Terms for Rotary Servomotors and
\_ Linear Servomotors on page xii
Parameter | @ Name Setting Setting Default Applica- When 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 -

If there are differences in the parameters for Rotary N Ve - - A

Servomotor and Linear Servomotor, information is There are the following two classifications.

provided for both. * Setup

« Top row: For Rotary Servomotors * Tuning
* Bottom row: For Linear Servomotors /_/ Refer to the following manual for details.
. 5 / . [T =-7-Series £-7S SERVOPACK with
Rotation Direction Selection MECHATROLINK-IIl Communications References
Movement Direction Selection \ Product Manual (Manual No.: SIEP S800001 28)
Use CCW as the forward direction.
n.Ooox 0 Use the direction in which the linear encoder counts up as the for-
PRO00 ward direction.
Use CW as the forward direction. (Reverse Rotation Mode)
1 Use the direction in which the linear encoder counts down as the

forward direction. (Reverse Movement Mode)

Symbols are provided when a parameter is valid only for a specific profile.

. Parameters that are valid only for a MECHATROLINK-Il-compatible profile.
. Parameters that are valid only for a MECHATROLINK-IIl standard servo profile,

n.XOoo

Rotary/Linear Servomotor Startup Selection When Encoder Is Not Connected

Reference

0

When an encoder is not connected, start as SERVOPACK for
Rotary Servomotor.

When an encoder is not connected, start as SERVOPACK for Lin-
ear Servomotor.
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10.1.2 List of Servo Parameters

10.1.2 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. (7] Range Unit Setting Motors Enabled | fication | ence
Basic Function Selec- 0000h to After
2 | tions 0 10B1h B 0000h Al restart Setup B
Rotation Direction Selection
- - - Reference
Movement Direction Selection
Use CCW as the forward direction.
n.Ooox 0 Use the direction in which the linear encoder counts up as the for-
ward direction. .
Use CW as the forward direction. (Reverse Rotation Mode)
1 Use the direction in which the linear encoder counts down as the
Pn000 forward direction. (Reverse Movement Mode)
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
Rotary/Linear Servomotor Startup Selection When Encoder Is Not Con- BElEEnes
nected
n.XOOoo 0 When an encoder is not connected, start as SERVOPACK for

Rotary Servomotor.

*1

When an encoder is not connected, start as SERVOPACK for Lin-
ear Servomotor.

Continued on next page.
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10.1 List of Servo Parameters

10.1.2 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 1 1142h 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 *1
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 (use the
stopping method set in Pn001 = n.OOOX).
1 Decelerate the motor to a stop using the torque set in Pn406 as
the maximum torque and then servo-lock the motor.
Pn001 n.00OXO 5 Decelerate the motor to a stop using the torque set in Pn406 as “
the maximum torque and then let the motor coast.
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
1 and © 2 terminals or the B1 and © 2 terminals (use an external
converter or the shared converter).
n.XOOooO Reserved parameter (Do not change.)

Continued on next page.
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10.1.2 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
Application Function 0000h to _ _ After _
2 Selections 2 4213h 0011h restart Setup
MECHATROLINK Command Position and Speed Control Applicable
Option Motors BT
0 Reserved setting (Do not use.)
noaes 1 Use TLIM as the torque limit. Al .
2 Reserved setting (Do not use.)
3 Reserved setting (Do not use.)
. Applicable
Torque Control Option Voo Reference
n.O00OXO 0 Reserved setting (Do not use.)
1 Use the speed limit for torque control (VLIM) as the Al *2
speed limit.
Pn002 Applicable
Encoder Usage Motors Reference
0 Qse the encoder according to encoder specifica-
n.OXoOoO 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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10.1.2 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
2 | SBRcionas " | “ostne | - | oooen || USR] sewp | PRSP
Analog Monitor 1 Signal Selection
00 Motor speed (1 V/1,000 min™")
Motor speed (1 V/1,000 mm/s)
01 Speed reference (1 /1,000 min™)
Speed reference (1 /1,000 mm/s)
02 Torque reference (1 V/100% rated torque)
Force reference (1 V/100% rated force)
03 Position deviation (0.05 V/reference unit)
Position amplifier deviation (after electronic gear) (0.05 V/encoder pulse unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/linear encoder
pulse unit)
05 Position reference speed (1 /1,000 min™)
Position reference speed (1 V/1,000 mm/s)
06 Reserved setting (Do not use.)
07 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-
pleted: 0 V)
Pn006 n.O0OXX 09 Speed feedforward (1 /1,000 min™")

Speed feedforward (1 V/1,000 mm/s)

Torque feedforward (1 V/100% rated torque)

Force feedforward (1 V/100% rated force)

0B Active gain (1st gain: 1V, 2nd gain: 2V, 3rd gain: 3V, 4th gain: 4 V)
Completion of position reference distribution (completed: 5 V, not com-

0A

oC

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 33 | Reserved setting (Do not use.)

Difference between clearance offset reference and gap (0.05 V/1 reference
unit)

35 Gap (0.01 V/1 reference unit)
36 to 46 | Reserved setting (Do not use.)

47 Quadrant projection correction amount (1 V/100% rated torque)
48 to 5F | Reserved setting (Do not use.)

34

n.OXOO | Reserved parameter (Do not change.)

n.XOOO |Reserved parameter (Do not change.)

Continued on next page.
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10.1.2 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
2 | SBRctona7 " | "ostn° | - | oooon | oar | IMEEE | sewp | PRSP
Analog Monitor 2 Signal Selection
00 Motor speed (1 V/1,000 min™")
Motor speed (1 V/1,000 mm/s)
01 Speed reference (1 /1,000 min™)
Speed reference (1 /1,000 mm/s)
02 Torque reference (1 V/100% rated torque)
Force reference (1 V/100% rated force)
03 Position deviation (0.05 V/reference unit)
Position amplifier deviation (after electronic gear) (0.05 V/encoder pulse unit)
04 Position amplifier deviation (after electronic gear) (0.05 V/linear encoder
pulse unit)
05 Position reference speed (1 /1,000 min™)
Position reference speed (1 V/1,000 mm/s)
06 Reserved setting (Do not use.)
07 Load-motor position deviation (0.01 V/reference unit)
08 Positioning completion (positioning completed: 5 V, positioning not com-
pleted: 0 V)
Pn007 n.O00OXX 09 Speed feedforward (1 /1,000 min™")
Speed feedforward (1 V/1,000 mm/s)
0A Torque feedforward (1 V/100% rated torque)
Force feedforward (1 V/100% rated force)
0B Active gain (1st gain: 1V, 2nd gain: 2V, 3rd gain: 3V, 4th gain: 4 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 33 | Reserved setting (Do not use.)
34 Eriﬁfgrenoe between clearance offset reference and gap (0.05 V/1 reference
35 Gap (0.01 V/1 reference unit)
36 to 46 | Reserved setting (Do not use.)
47 Quadrant projection correction amount (1 V/100% rated torque)
48 to 5F | Reserved setting (Do not use.)

n.OXOO | Reserved parameter (Do not change.)

n.XOOooO |Reserved parameter (Do not change.)

Continued on next page.
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10.1.2 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 8 7121h 4000h Rotary restart Setup
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
A 0 Do not detect undervoltage.
n
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.
- page 9-39
1 Do not detect warnings except for A.971.
n.XO0OOo Reserved parameter (Do not change.)
Application Function 0000h to _ After _
2 Selections A 0044h 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.000X 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.
Pn0OA 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.O0O0OX for the
status after stopping.
n.00OXo 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 0001h Al restart Setup
Operator Parameter Display Selection Reference
n.O0O0OX 0 Display only setup parameters. %1
1 Display all parameters.
Motor Stopping Method for Group 2 Alarms Reference
0 Stop the motor by setting the speed reference to O.
Pn00B n.00OXO 1 Apply the dynamic brake or coast the motor to a stop (use the B
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.OXOo 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
2 Selections C 0131h 0000h restart Setup *l
Function Selection for Test without a Motor el
Motors
n.OooX 0 Disable tests without a motor. Al
1 Enable tests without a motor.
Encoder Resolution for Tests without a Motor Applicable
Motors
0 Use 13 bits.
Pn00C
iz e 1| Use 20 bits.
- Rotary
2 Use 22 bits.
3 Use 24 bits.
Encoder Type Selection for Tests without a Motor Applicable
Motors
- IbEEI 0 Use an incremental encoder. Al
1 Use an absolute encoder.
n.XOOooO Reserved parameter (Do not change.)
Application Function 0000h to _ After
2 Selections D 1001h 0000h Al restart Setup *1
n.O0O00OX |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.

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 F 2011h 0000h Al restart Setup
Preventative Maintenance Warning Selection Reference
n.O000OX 0 Do not detect preventative maintenance warnings. 1
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
Function Selection 0000h to _ After page
2 during Cutting Feeding 0021h 000Ch Al restart Setup 7-2
Predictive Control Selection (during Cutting Feed)
n.O00O00OX 0 Disable predictive control.
1 Enable predictive control.
Pn0O70 Selection Switch for Quadrant Projection Correction during Cutting
0 Disable quadrant projection correction.
n.O0OX0O :
1 Reserved setting (Do not use.)
2 Enable quadrant projection correction.
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Rapid Feed Function 0000h to After
2 | Selection 0022h B 0000h Al restart Setup B
Control Method Selection
T 0 No function.
n.
1 Use feedforward (Pn109).
Pn071 2 Use model following.
n.O00OXO | Reserved parameter (Do not change.)
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 | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Application Function 0000h to _ ; After _
2 Selections 80 1111h 0000h Linear restart Setup
Polarity Sensor Selection Reference
n.O00O0OX 0 Use polarity sensor. .
1 Do not use polarity sensor.
Motor Phase Sequence Selection Reference
PR08O n.O00OXO 0 Set a phase-A lead as a phase sequence of U, V, and W. "]
1 Set a phase-B lead as a phase sequence of U, V, and W.
n.OXOO Reserved parameter (Do not change.)
Calculation Method for Maximum Speed or Encoder Output Pulses Reference
0 Calculate the encoder output pulse setting for a fixed maximum
n.XOO0O speed. 11-4
age 11-
1 Calculate the maximum speed for a fixed encoder output pulse pag
setting.
Application Function 0000h to _ After
2 Selections 81 1111h 0000h Al restart Setup *1
Phase-C Pulse Output Selection
n.O0O0OX 0 Qutput 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 101020,000 | 0.1 Hz | 400 Al 'mart”e?fi' Tuning | *1
Speed Loop Integral Immedi- ’
Pn101 2 Time Constant 15t0 51,200 |0.01 ms | 2000 All ately Tuning *]
Pn102 2 | Position Loop Gain 10t020,000| 0.1/s | 400 Al 'maTe‘?f“ Tuning | *1
Pn103 2 | Moment of Inertia Ratio | 0to 20,000 | 1% 100 Al 'maTeelS“ Tuning | *1
Second Speed Loop Immedi- ’
Pn104 2 Gain 10t0 20,000 | 0.1 Hz 400 All ately Tuning *1
Second Speed Loop Immedi- )
Pn105 2 Integral Time Constant 15t0 51,200 |0.01 ms | 2000 All ately Tuning *1
Pn106 o | Second Position Loop | 1015 20,000 | 0.1/s | 400 Al Immedi- | yning | *1
Gain ’ ) ately 9
Pn109 2 | Feedforward 0to 100 1% 0 Al 'marpeelfi‘ Tuning | *1
Feedforward Filter Time Immedi- !
Pn10A 2 Constant 0t0 6,400 |0.01 ms 0 All ately Tuning *]

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
Gain Application Selec- 0000h to
2 | tions 5334h - 0004h All - Setup -
oo . When
Mode Switching Selection Enabled Reference
0 Use the internal torque reference as the condition
(level setting: Pn10C).
Use the speed reference as the condition (level set-
; ting: Pn10D).
Use the speed reference as the condition (level set-
n.ooox ting: Pn181). )
Use the acceleration reference as the condition (level ImaTe(?dl_ *1
N y
o setting: Pn10E).
Use the acceleration reference as the condition (level
Pn10B setting: Pn182).
3 Use the position deviation as the condition (level set-
ting: Pn10F).
4 Do not use mode switching.
When
Speed Loop Control Method Enabled Reference
n.Ooxo 0 Pl control
After
1 |-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- .
Pn10C 2 for Torque Reference 0 to 800 1% 200 All ately Tuning *1
Mode Switching Level . Immedi- ’
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 p | Mode Switching Level | o1 10,000 | 'enca | 0 Al Immedi- | ning | *1
for Position Deviation ’ unit ately 9
Position Integral Time Immedi- !
Pn11F 2 Constant 0to 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
Pn123 > Friction Compensation 0to 100 19 0 Al Immedi- Tunin ]
Coefficient ° ately 9
Friction Compensation -10,000 to Immedi- )
Pn124 2 Frequency Correction 10,000 0.1 Hz 0 Al ately Tuning ¥l
Friction Compensation Immedi- ’
Pn125 2 Gain Correction 1to 1,000 1% 100 All ately Tuning *1
Pn12B 2 | Third Speed Loop Gain | 1010 20,000 | 0.1 Hz | 400 Al '”g;ﬁ“ Tuning | -
Third Speed Loop Inte- Immedi- :
Pn12C 2 gral Time Constant 1510 51,200 |0.01 ms | 2,000 All ately Tuning -
Third Position Loop Immedi- !
Pn12D 2 Gain 10t0 20,000 | 0.1/s 400 All ately Tuning -
Fourth Speed Loop Immedi- :
Pn12E 2 Gain 10 t0 20,000 | 0.1 Hz 400 All ately Tuning -
Fourth Speed Loop Immedi- ’ _
Pn12F 2 Integral Time Constant 15t0 51,200 |0.01 ms | 2,000 All ately Tuning
Fourth Position Loop Immedi- ;
Pn130 2 Gain 10t0 20,000 | 0.1/s 400 All ately Tuning -
. o Immedi- ’
Pn13D 2 | Current Gain Level 100 to 2,000 1% 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
Model Following Con- 0000h to Immedi- ’
2 | trol-Related Selections 1120h - 0000h Al ately Tuning -
n.O0O00OX Reserved parameter (Do not change.)
Vibration Suppression Selection Reference
0 Do not perform vibration suppression.
n.O00OXO — - =
1 Perform vibration suppression for a specific frequency. *1
Pn140 2 Perform vibration suppression for two specific frequencies.
n.OXOO Reserved parameter (Do not change.)
Speed Feedforward (VFF)/Torque Feedforward (TFF) Selection Reference
0 Do not use model following control and speed/torque feedfor-
n.XOOooO ward together.
- page 5-25
1 Use model following control and speed/torque feedforward
together.
Model Following Con- Immedi- !
Pn141 2 trol Gain 10 to 20,000 | 0.1/s 500 All ately Tuning *]
Model Following Con- Immedi- ’
Pn142 2 trol Gain Correction 500t02,000| 0.1% 1000 All ately Tuning *1
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- ) page
Pn145 2 Frequency A 1010 2,500 | 0.1 Hz 500 All ately Tuning 5-50
Vibration Suppression 1 Immedi- ’ page
Pn146 2 Frequency B 10t0 2,500 | 0.1 Hz 700 All ately Tuning 5-50
Model Following Con- Immedi-
Pn147 2 | trol Speed Feedforward | 0to 10,000 | 0.1% 1000 All atel Tuning *1
Compensation y
Pn14A 2 | Vibration Suppression 2 | 44155 000 | 0.1 Hz | 800 Al Immedi- | g | P2ge
Frequency ’ ' ately 9 | 5-50
Vibration Suppression 2 Immedi- ’ page
Pn14B 2 | Correction 10 to 1,000 1% 100 All ately Tuning 5-50
Control-Related Selec- 0000h to After :
2 | tions 0021h B 0021h Al restart Tuning B
Model Following Control Type Selection Reference
n.O0O0OX 0 Use model following control type 1. "]
Pni4F 1 Use model following control type 2.
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)

n.XOO0O | 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
Predictive Control 0000h to _ After page
2 Selection Switches 0014h 0012h Al restart Setup 7-2
Predictive Control Model Response Time Constant Selection
0 Reserved setting (Do not use.)
1 Reserved setting (Do not use.)
n.O00O0OX
2 Tp = 0.001
3 Tp = 0.002
Pn150 4 Reserved setting (Do not use.)
Predictive Control Selection
n.O00OXO 0 Reserved setting (Do not use.)
1 Kp interlocking prediction parameter setting
n.OXOO | Reserved parameter (Do not change.)
n.XO0O0O | Reserved parameter (Do not change.)
Predictive Control Immedi-
Pn151 2 | Acceleration/Decelera- 0 to 300 1% 100 All ateel ! Tuning -
tion Gain y
Predictive Control Immedi- ’
Pn152 2 Weight Ratio 0 to 300 1% 100 All ately Tuning -
Predictive Control Immedi- ! page
Pn153 2 Equivalent Kp Ratio 10 to 300 1% 100 All ately Tuning 75
Predictive Control .
Pn154 o | Speed Feedforward 0t05,000 | 0.1% 0 Al Immedi= | Tuning | P29e
Gain ately )
Predictive Control Immedi-
Pn155 2 | Torque Feedforward 0 to 5,000 0.1% 0 All tel Tuning -
Gain ately
Predictive Control Immedi-
Pn156 2 | Torque Feedforward Fil- | O to 65,535 |0.01 ms 0 All atel : Tuning -
ter Time Constant Y
Predictive Control Immedi- ’
Pn157 2 Parameter Kph (C) 0to 100 0.1 80 All ately Tuning -
Predictive Control Immedi- :
Pn158 2 Parameter Cd 0 to 5,000 0.1 0 All ately Tuning -
Predictive Control Immedi- ’
Pn159 2 Parameter o -90 to 1,000 | 0.01 0 All ately Tuning -
Predictive Control .
. ) -10,000 to Immedi- .
Pn15A 2 EqU|vaIent Kp Fine-Tun- 32.767 0.1/s 0 All ately Tuning -
ing Amount

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
Anti-Resonance Con- 0000h to Immedi- :
2 | trol-Related Selections 0011h - 0010h Al ately Tuning -
Anti-Resonance Control Selection Reference
n.O000OX 0 Do not use anti-resonance control.
- page 5-45
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.
- - - - - page 5-25
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.XOOooO | Reserved parameter (Do not change.)
Anti-Resonance Fre- Immedi- ; page
Pn161 2 quency 10 to 20,000 | 0.1 Hz 1000 All ately Tuning 5-45
Pn162 2 | Anti-Resonance Gain | 4454000 | 1% 100 Al Immedi- | g | 298
Correction ' ° ately 9| 5-45
Pn163 > Anti-Resonance Damp- 0 to 300 19 0 Al Immedi- Tunin page
ing Gain ° ately 9| 545
Anti-Resonance Filter i
Pn164 2 | Time Constant 1 Cor- -1,000t0 1601 ms| 0 Al Immedi- | 5hing | Page
; 1,000 ately 5-45
rection
Anti-Resonance Filter ;
Pn165 2 | Time Constant 2 Cor- -1,00010 15 91 ms 0 Al Immedi- Tuning | P89
; 1,000 ately 5-45
rection
Anti-Resonance Damp- Immedi- ’ page
Pn166 2 ing Gain 2 0 to 1,000 1% 0 Al ately Tuning | 5278
Mode Switching Level ; Immedi- .
Pn181 2 for Speed Reference 0to 10,000 | 1 mm/s 0 Linear ately Tuning *1
Mode Switching Level : Immedi- ’
Pn182 2 for Acoeleration 0to 30,000 | 1 mm/s? 0 Linear ately Tuning *]
Pn205 2 | Multiturn Limit 01065535 | 1rev | 65535 | Rotary piter | setup | *1
Position Control Func- 0000h to After
2 | tion Selections 2210h B 0010h Al restart Setup B
n.O0O00OX |Reserved parameter (Do not change.)
n.O00OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
T ; ; . Refer-
Pn207 /COIN (Positioning Completion Output) Signal Output Timing 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) *]
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.

Parameter Lists
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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 *1
tion
Electronic Gear Ratio 1to After
FUEDE 4| (Numerator) 1073,741,824 | 16 Al restart | Setup | ¥
Electronic Gear Ratio 1to After
Pn210 4 (Denominator) 1,073,741,824 1 1 Al restart Setup *1
Number of Encoder 16 to After
Pn212 4 Output Pulses 1,073,741,824 1P/Rev | 2048 Rotary restart Setup ¥l
Fully-closed Control 0000h to After
2 | selections 1003h B 0000h Rotary restart Setup *1
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
2 sion Function Selections 0001h B 0000h Al restart Setup *1
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.XO0O0O | Reserved parameter (Do not change.)
Pn231 4 | Backlash Compensation -600,000 to %r;r:gfe_ 0 All Immedii- Setu *1
P 500,000 oo ately P
Backlash Compensa- Immedi-
Pn233 2 tion Time Constant 0to0 65,535 |0.01 ms 0 All ately Setup *1
Encoder Output Resolu- 1 edge/ After
Pn281 2 tion 1 to 4,096 pitch 20 All restart Setup *1
Linear Encoder Scale Oto 0.01 . After
Pn282 4| Pitch 6,553,600 | um 0 Linear restart | SetuP | *1
Rotary:
1 min”’
: Direct Immedi-
Pn304 2 | Jogging Speed 0 to 10,000 Drive: 500 Rotary ately Setup *1
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-
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 Setup *]
Stops ately

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
Speed Feedforward Immedi-
Pn30C 2 | Average Movement 0to 5,100 | 0.1 ms 0 All Setup *]
Ti ately
ime
Vibration Detection 0000h to Immedi-
2 | selections 0002h - 0000h Al ately Setup *1
Vibration Detection Selection
0 Do not detect vibration.
n.O00Oox : —
1 Output a warning (A.911) if vibration is detected.
FREY 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- :
Pn311 2 sitivity 50 to 500 1% 100 All ately Tuning *1
Vibration Detection .1 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 rg\sﬁ[grrt Setup *1
Moment of Inertia Cal- Immedi- page
A 2| culation Starting Level 0 t0 20,000 1% 800 Al ately Setup 5-25
Pn383 2 | Jogging Speed 010 10,000 |1 mm/s | 50 Linear 'ma”t”e?f“ Setup | *1
Pn384 2 | /lbration Detection 0t05000 |1mm/s| 10 Linear '”gﬂjf“ Tuning | *1
) 100 . After
Pn385 2 | Maximum Motor Speed 1to0 100 mm/s 50 Linear restart Setup *1
First Stage First Torque Immedi-
Pn401 2 | Reference Filter Time 0to 65,535 |0.01 ms 100 All atel Tuning *1
Constant y
. "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-
Pn404 2 Limit 0 to 800 1% 100 All ately Setup *]
Reverse External Torque 3 Immedi-
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 - Immedi-
Pn407 2 Torque Control 0to 10,000 | 1 min 10000 Rotary 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
Torque-Related Func- 0000h to
2 | tion Selections 1111h B 0000h Al B Setup B
. . When
Notch Filter Selection 1 ErrlslEe 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
0 setting of Pn407 as the speed limit.
n.O0OXO Use the smaller of the maximum motor speed and the
: setting of Pn480 as the speed limit. After .
Pn408 Use the smaller of the overspeed alarm detection restart
1 speed and the setting of Pn407 as the speed limit.
Use the smaller of the overspeed alarm detection
speed and the setting of Pn480 as the speed limit.
. . When
Notch Filter Selection 2 SrelsiEs Reference
] 0 Disable second stage notch filter. Immedi- “
1 Enable second stage notch filter. ately
Friction Compensation Function Selection bIE Reference
Enabled
n-Xooo 0 Disable friction compensation. Immedi- *1,
1 Enable friction compensation. ately page 7-5
First Stage Notch Filter Immedi- ’
Pn409 2 Frequency 50 to 5,000 1Hz 5000 All ately Tuning *1
First Stage Notch Filter Immedi- !
Pn40A 2 | qValue 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- ’
Pn40C 2 | for Frequency 50 to 5,000 1Hz 5000 All ately Tuning *1
Second Stage Notch Fil- Immedi- ’
Pn40D 2 | ter Q Value 50 to 1,000 | 0.01 70 All ately Tuning *1
Second Stage Notch Fil- Immedi- ’
Pn40E 2 ter Depth 0 to 1,000 0.001 0 All ately Tuning *]
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 | Notch Filter Q Value 50 to 100 0.01 50 All ately Tuning *1
First Stage Second Immedi-
Pn412 2 | Torque Reference Filter | 0to 65,535 |0.01 ms 100 All atel Tuning *1
Time Constant Y
First Stage Third | di
Pn413 2 | Torque Reference Fil- | 0t0 65,535 {0.01 ms| 100 All maTeely " | Tuning | -
ter Time Constant
First Stage Fourth | "
Pn414 2 | Torque Reference Fil- | 0t0 65,535 [0.01 ms| 100 Al maTe‘fy " | Tuning -
ter Time Constant

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-
2 | tion Selections 2 1111h - 0000h Al ately Setup *1
Notch Filter Selection 3
n.O000OX 0 Disable third stage notch filter.
1 Enable third stage notch filter.
Notch Filter Selection 4
Pn416 n.O00OX0O 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.XOOooO 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 50to 1,000 | 0.01 70 All ately Tuning *]
Third Stage Notch Filter Immedi- ’
Pn419 2 Depth 0to 1,000 | 0.001 0 All ately Tuning *1
Fourth Stage Notch Fil- Immedi- .
Pn41A 2 ter Frequency 50 to 5,000 1 Hz 5000 All ately Tuning *]
Fourth Stage Notch Fil- Immedi- ’
Pn41B 2 ter Q Value 50 to 1,000 | 0.01 70 All ately Tuning *1
Fourth Stage Notch Fil- Immedi- ’
Pn41C 2 ter Depth 0to 1,000 | 0.001 0 All ately Tuning *1
Fifth Stage Notch Filter Immedi- .
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- .
Pn41F 2 Depth 0to 1,000 | 0.001 0 All ately Tuning *]
Speed Ripple Compen- 0000h to _ _
2 | sation Selections 1111h 0000h Rotary Setup *1
Speed Ripple Compensation Function Selection biliiet
P PP P Enabled
EEIRES 0 Disable speed ripple compensation. Immedi-
1 Enable speed ripple compensation. ately
Speed Ripple Compensation Information Disagreement Warning Detec- When
tion Selection Enabled
Pn423 n.00OX0
: 0 Detect A.942 alarms. After
1 Do not detect A.942 alarms. restart
Speed Ripple Compensation Enable Condition Selection When
Enabled
HEREIS 0 Speed reference After
1 Motor speed restart
n.XOOooO Reserved parameter (Do not change.)
Torque Limit at Main Cir- 3 Immedi-
Pn424 2 cuit Voltage Drop 0to 100 1% 50 All ately Setup *]
Release Time for Torque Immedi-
Pn425 2 | Limit at Main Gircuit 0 to 1,000 1ms 100 All atel Setup *1
Voltage Drop Y

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 Feedforward Immedi-
Pn426 2 | Average Movement 0to 5,100 | 0.1 ms 0 All tel Setup *1
Time ately
Speed Ripple Compen- 4 Rotary Ser- | Immedi- ’
Pn427 2 | sation Enable Speed 010 10,000 | 1 min 0 vomotor ately Tuning *l
Sweep Torque Refer- Immedi- ’
Pn456 2 ence Amplitude 1 to 800 1% 15 All ately Tuning *1
*1,
Notch Filter Adjustment | 0000h to Immedi- . page
2 | Selections 1 0101h B 0101h Al ately Tuning | 5-18,
page
5-36
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.O000OX 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.
n460
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.XO0O0O Reserved parameter (Do not change.)
Speed Limit during : Immedi-
Pn480 2 Force Control 0to 10,000 | 1 mm/s | 10000 Linear ately Setup *1
Pn4s1 2 | Rolarity Detection 101020,000 | 0.1 Hz | 400 Linear | 'Mmedi- | qynin -
Speed Loop Gain ’ ' ately 9
Polarity Detection Immedi-
Pn482 2 | Speed Loop Integral 1510 51,200 |0.01 ms | 3000 Linear atel Tuning -
Time Constant y
. “3 ) Immedi- %
Pn483 2 | Forward Force Limit 0 to 800 1% 30 Linear ately Setup 1
Pn4g4 2 | Reverse Force Limit 010800 | 1% 30 Linear 'maTe‘?Si‘ Setup | *1
Polarity Detection Refer- . Immedi- ;
Pn485 2 ence Speed 0to 100 1 mm/s 20 Linear ately Tuning -
Polarity Detection Refer- Immedi-
Pn486 2 | ence Acceleration/ 0to 100 1ms 25 Linear atel Tuning -
Deceleration Time y
Polarity Detection Con- ; Immedi- .
Pn487 2 stant Speed Time 0 to 300 1ms 0 Linear ately Tuning -
Polarity Detection Refer- . Immedi- ’
Pn488 2 ence Waiting Time 50 to 500 1ms 100 Linear ately Tuning -
Pn48E 2 | Polarity Detection 11065535 | 1mm | 10 Linear | 'Mmedi- | qynin -
Range ’ ately 9
Pn490 2 | powrity DetectionLoad | ¢ 45 20,000 | 19 100 Linear ImaTe?)?i_ Tuning | -
Polarity Detection Con- Immedi-
Pn495 2 | firmation Force Refer- 0 to 200 1% 100 Linear Tuning -
ately
ence
Polarity Detection Allow- : Immedi- ’
Pn498 2 able Error Range 0to 30 1 deg 10 Linear ately Tuning -
Speed Ripple Compen- . Immedi- ’
Pn49F 2 sation Enable Speed 0to 10,000 | 1 mm/s 0 Linear 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
Acceleration Rate 0000h to After
2 Correction Switch 0001h B 0000h Al restart Setup B
Acceleration Rate Correction Switch
n.O0O00OX 0 Disable acceleration rate correction (manual).
1 Enable acceleration rate correction (automatic).
Pn4B0
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
Number of Forward Immedi- ’
Pn4B1 2 Compensation Steps 1to 65,5635 - 1 All ately Tuning -
Forward Compensation Immedi- ;
Pn4B2 2 Torque 0 to 30,000 | 0.01% 0 All ately Tuning -
Forward Offset Position Immedi- ’
Pn4B3 2 Ratio 0to 100 1% 0 All ately Tuning -
Forward Offset Com- Immedi- ;
Pn4B4 2 pensation Torque 0 to 30,000 | 0.01% 0 All ately Tuning -
Second Forward Com- o Immedi- ’
FIEES 2 pensation Position Ratio 0t 600 1% 0 Al ately Tuning B
Second Forward Com- Immedi- ;
Pn4B6 2 pensation Torque 0 to 30,000 | 0.01% 0 All ately Tuning -
Number of Reverse Immedi- ’
Pn4B7 2 Compensation Steps 1to 65,5635 - 1 All ately Tuning -
Reverse Compensation Immedi- ;
Pn4B8 2 Torque 0 to 30,000 | 0.01% 0 All ately Tuning -
Reverse Offset Position Immedi- !
Pn4B9 2 Ratio 0to 100 1% 0 All ately Tuning -
Reverse Offset Com- Immedi- ;
Pn4BA 2 pensation Torque 0 to 30,000 | 0.01% 0 All ately Tuning -
Second Reverse Com- o Immedi- ’
HRIEEE 2 pensation Position Ratio 0t 600 1% 0 Al ately Tuning B
Second Reverse Com- Immedi- ;
Pn4BC 2 pensation Torque 0 to 30,000 | 0.01% 0 All ately Tuning -
Forward Compensation Immedi-
Pn4BD 2 | Steps Correction Func- | 0 to 65,535 - 0 All atel Tuning -
tion Coefficient a v
Forward Compensation Immedi-
Pn4BE 2 | Steps Correction Func- | 0 to 65,535 - 0 All atel Tuning -
tion Coefficient b v
Forward Compensation Immedi-
Pn4BF 2 | Torque Correction Func- | 0 to 10,000 0.01 0 All atel Tuning -
tion Coefficient a v
Forward Compensation Immedi-
Pn4CO0 2 | Torque Correction Func- | 0 to 10,000 0.01 0 All atel Tuning -
tion Coefficient b v
Reverse Compensation Immedi-
Pn4CH1 2 | Steps Correction Func- | 0 to 65,535 - 0 All atel Tuning -
tion Coefficient a Y
Reverse Compensation Immedi-
Pn4C2 2 | Steps Correction Func- | 0 to 65,535 - 0 All atel Tuning -
tion Coefficient b Y
Reverse Compensation Immedi-
Pn4C3 2 | Torque Correction Func-| 0to 10,000 | 0.01 0 All atel Tuning -
tion Coefficient a Y
Reverse Compensation Immedi-
Pn4C4 2 | Torque Correction Func-| 0to 10,000 | 0.01 0 All ately Tuning -

tion Coefficient b
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Forward Acceleration
Rate Correction Projec- Immedi- ’
Pn4C5 2 tion Correction Limit 0 to 30,000 | 0.01% 0 All ately Tuning -
Clamp Value
Reverse Acceleration
Rate Correction Projec- Immedi- ’
Pn4C6 2 tion Correction Limit 0 to 30,000 | 0.01% 0 All ately Tuning -
Clamp Value
Pn502 2 | Rotation Detection Level | 110 10,000 | 1 min"' | 20 Rotary 'maTeelyi‘ Setup | *1
Speed Coincidence Immedi-
Pn503 2 | Detection Signal Output 0to 100 1 min™" 10 Rotary Setup *]
” ately
Width
Brake Reference-Servo Immedi-
Pn506 2 OFF Delay Time 0to 50 10 ms 0 All ately Setup *1
Brake Reference Out- L4 Immedi-
Pn507 2 put Speed Level 0to 10,000 | 1 min 100 Rotary ately Setup *1
Servo OFF-Brake Com- Immedi-
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
Input Signal Selections 0000h to After
2 1y FFF2h - 1881h Al restart Setup -
n.O000OX | 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).
PSR 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.XOOO 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).

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 I2nput Signal Selections O'O:ggpgo _ 8882h Al rég[grrt 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. ]
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.XO0Oo 0to F | The allocations are the same as the /P-CL (Forward External 1
Torque Limit Input) signal allocations.

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 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 setting (Do not use.)
PnS0E /N-CMP (Speed Coincidence Detection Output) Signal Allocation Reference
n.00OXO 0to 6 | The allocations are the same as the /COIN (Positioning Comple- .
tion) signal allocations.
/TGON (Rotation Detection Output) Signal Allocation Reference
n.0OX0O0O 0to 6 | The allocations are the same as the /COIN (Positioning Comple- o
tion) signal allocations.
/S-RDY (Servo Ready) Signal Allocation Reference
n.XOoo 0to 6 | The allocations are the same as the /COIN (Positioning Comple- *
tion) signal allocations.
Output Signal Selec- 0000h to _ After _
2| tions 2 6666h 0100h Al restart | SEtUP
/CLT (Torque Limit Detection Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
ST 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.
4to 6 | Reserved setting (Do not use.)
Pn50F /VLT (Speed Limit Detection) Signal Allocation Reference
n.00OXO 0to g | e allocations are the same as the /CLT (Torque Limit Detection B
Output) signal allocations.
/BK (Brake Output) Signal Allocation Reference
n.OXO0O 0to 6 | The allocations are the same as the /CLT (Torque Limit Detection o
Output) signal allocations.
/WARN (Warning Output) Signal Allocation Reference
n.XOoo 0to 6 | The allocations are the same as the /CLT (Torque Limit Detection *
Output) signal allocations.
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Output Signal Selec- 0000h to After
2 | tions 3 0666h B 0000h Al restart Setup B
/NEAR (Near Output) Signal Allocation Reference
0 Disabled (the above signal output is not used).
SEE 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
Pn510 3 Output the signal from the CN1-25 or CN1-26 output terminal.
4 to 6 | Reserved setting (Do not use.)
n.O00OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XOOooOo | Reserved parameter (Do not change.)

Continued on next page.
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Parameter
No.

Setting Setting | Default | Applicable When Classi- | Refer-

Name Range Unit Setting Motors Enabled | fication | ence

N | Size

gwput Signal Selections 0000h to 6543h Al After

FFFFh - restart Setup *1

/DEC (Origin Return Deceleration Switch Input) Signal Allocation
Active when CN1-13 input signal is ON (closed).

Active when CN1-7 input signal is ON (closed).

Active when CN1-8 input signal is ON (closed).

Active when CN1-9 input signal is ON (closed).

Active when CN1-10 input signal is ON (closed).

Active when CN1-11 input signal is ON (closed).

Active when CN1-12 input signal is ON (closed).

n.O0O00OX The signal is always active.

The signal is always inactive.

Active when CN1-13 input signal is OFF (open).

Active when CN1-7 input signal is OFF (open).
Active when CN1-8 input signal is OFF (open).
Active when CN1-9 input signal is OFF (open).
Active when CN1-10 input signal is OFF (open).
Active when CN1-11 input signal is OFF (open).
Active when CN1-12 input signal is OFF (open).

Pn511

MMOO|W|>|lo|lo|Noja|lbw|Nd|=|O

/EXT1 (External Latch Input 1) Signal Allocation
0to 3 | The signal is always inactive.
4 Active when CN1-10 input signal is ON (closed).
Active when CN1-11 input signal is ON (closed).

n.O00OXO Active when CN1-12 input signal is ON (closed).

O|lo|o

Active when CN1-10 input signal is OFF (open).
Active when CN1-11 input signal is OFF (open).
Active when CN1-12 input signal is OFF (open).
C | The signal is always inactive.

o|mm

7t

/EXT2 (External Latch Input 2) Signal Allocation

n.OXO0O 0to F | The allocations are the same as the /EXT1 (External Latch Input 1) signal allo-
cations.

/EXT3 (External Latch Input 3) Signal Allocation

n.XOoo The allocations are the same as the /EXT1 (External Latch Input 1) signal allo-
OtoF cations

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
Output Signal Inverse 0000h to After
2 Settings 1111h - 0000h All 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
FE n.O00OXO 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.XOOooO Reserved parameter (Do not change.)
Output Signal Selec- 0000h to _ After _
2 | tions 4 0666h 0000h Al restart | Setup
n.O00O0OX | Reserved parameter (Do not change.)
n.O00OXO |Reserved parameter (Do not change.)
/PM (Preventative Maintenance Output) Signal Allocation Reference
el 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.
4to 6 | Reserved setting (Do not use.)
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. (%) 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
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.OXO0O | Reserved parameter (Do not change.)
n.XOO0O | Reserved parameter (Do not change.)
*4 _ | Safety Module-Related _ _ _ _ _ _
Al Parameters Al
Motor-Load Position 1 refer- :
Pn51B 4 | Deviation Overflow y 073O7t401 go4 | €nce 1000 Rotary Imarpe(?dl— Setup *]
Detection Level e unit Y
Position Deviation Over- Immedi- page
Pn51E 2 flow Warning Level 10 to 100 1% 100 All ately Setup 9-39
Pn520 4 Position Deviation Over- 1to 1err?£eer— 524288 Al Immedi- Setu %a_gye
flow Alarm Level 1,073,741,823 | S 0 ately P | page
9-2
Fioni 1 refer- .
Positioning Completed Oto Immedi-
22 4| Width 1,073,741,804 | ©NCE 7 Al ately | Setup | *1
1 refer- :
. . 1to 107374 Immedi-
Pn524 4 | Near Signal Width ence All Setup *]
1,073,741,824 unit 1824 ately
Position Deviation Over- 1 refer- ;
Pn526 4 | flow Alarm Level at 1 0731;401 o3| ence 5240288 All ImaTe?d'_ Setup p5a_%e
Servo ON ST unit Y
Position Deviation Over- ;
Pn528 2 | flow Warning Levelat | 1010100 | 1% 100 Al mmedi- | setup | PA9P
Servo ON y
Speed Limit Level at L Immedi- page
Pn529 2 Servo ON 0to 10,000 | 1 min 10000 Rotary ately Setup 5.7
Multiplier per Fully- Immedi- ’
Pn52A 2 closed Rotation 0to 100 1% 20 Rotary ately Tuning *1
’ o Immedi- %
Pn52B 2 | Overload Warning Level 110 100 1% 20 All ately Setup 1
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Parameter | © Setting Setting | Default | Applicable When Classi- | Refer-
N Name
No. n Range Unit Setting Motors Enabled | fication | ence
Base Current Derating After
Pn52C 2 | at Motor Overload 10 to 100 1% 100 All restart Setup *1
Detection
Program Jogging- 0000h to _ Immedi-
2 Related Selections 0005h 0000h Al ately Setup *1
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
o movements in Pn536
(Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
movements in Pn536
n.00oX (Waiting time in Pn535 — Reverse by travel distance in Pn531) x Number of
PNn530 3 movements in Pn536
l (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.XOOO | Reserved parameter (Do not change.)
Pn531 4 Program Jogging Travel 1to 1;?22’ 30768 Al Immedi- Setu 1
Distance 1073,741,824 | S8 ately P
Rotary:
1 min”’
Program Jogging Move- Direct Immedi-
Pn533 2 ment Speed 1to 10,000 Drive: 500 Rotary ately Setup *1
0.1
min""!
Program Jogging Accel- Immedi-
Pn534 2 | eration/Deceleration 2 to 10,000 1ms 100 All atel Setup *1
Time Y
Program Jogging Wait- Immedi-
Pn535 2 ing Time 0to 10,000 | 1ms 100 All ately Setup *1
Program Jogging Num- . Immedi-
Pn536 2 ber of Movements 0 to 1,000 Times 1 All ately Setup *1
Analog Monitor 1 Offset | -10,000 to Immedi- page
Pn550 2 Voltage 10,000 0.1V 0 All ately Setup 8.4
Analog Monitor 2 Offset | -10,000 to Immedi- page
i 2 Voltage 10,000 0.1V 0 Al ately Setup 8-4
Analog Monitor 1 Mag- -10,000 to Immedi- page
Pn552 2 | hification 10,000 | X001 | 100 Al ately | SetuP | "g3
Analog Monitor 2 Mag- -10,000 to Immedi- page
Pn553 2| hification 10,000 | X001 | 100 Al ately | SeUP | g%
Power Consumption : Immedi-
Pn55A 2 Monitor Unit Time 110 1,440 1 min 1 All ately Setup -
Residual Vibration Immedi- page
Pn560 2 Detection Width 1 to 3,000 0.1% 400 All ately Setup 5.50
page
Overshoot Detection Immedi- 5-18,
Pn561 2 Level 0to 100 1% 100 All ately Setup page
5-29
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Pn581 2 | Zero Speed Level 110 10,000 |1 mm/s 20 Linear Imarpet?}c/ii— Setup *1
Speed Coincidence Immedi-
Pn582 2 | Detection Signal Output 0to 100 1 mm/s 10 Linear atel Setup *1
Width Y
Brake Reference Out- ; Immedi-
Pn583 2 put Speed Level 0to 10,000 | 1 mm/s 10 Linear ately Setup *1
Speed Limit Level at : Immedi- page
Pn584 2 | Servo ON 010 10,000 |1 mm/s | 10000 Linear ately Setup 57
Program Jogging Move- : Immedi-
Pn585 2 ment Speed 1to0 10,000 |1 mm/s 50 Linear ately Setup *1
Motor Running Cooling 196/ : Immedi-
Pn586 2 Rati 0to 100 Max. 0 Linear Setup -
atio ately
speed
Polarity Detection .
2 | Execution Selection for 08882‘#) - 0000h Linear ImaTee|d| Setup -
Absolute Linear Encoder Y
Polarity Detection Selection for Absolute Linear Encoder Reference
n.O0O0OX 0 Do not detect polarity. 1
Pn587 1 Detect polarity.
n.O0OXO |Reserved parameter (Do not change.)
n.OXOO |Reserved parameter (Do not change.)
n.XO0O0O |Reserved parameter (Do not change.)
Regenerative Resistor Depends on Immedi- %
Pn600 2 Capacity™ model. "6 10w 0 All ately Setup 1
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 010 65,535 | 10 mQ 0 All ately Setup *1
Dynamic Brake Resis- After
Pn604 2 tance 0to 65,535 | 10 mQ 0 All restart Setup *7
Pn621to | | Safety Module-Related _ _ _ Al _ _ _
Pn628™ Parameters

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
Clearance Control
; oo 0000h to _ After page
2 g\?\lﬁgﬂgg Application 0131h 0000h All restart Setup 41
Clearance Control Selection Switch
n.O000OX 0 Disable clearance control.
1 Enable clearance control.
Clearance Control Warning Selection Switch
0 Enable detection of AD errors and clearance position deviation
overflow.
PN6ES n.O0OX0O 1 Disable detection of AD error.
2 Disable detection of position deviation overflow.
3 Disable detection of AD errors and clearance position deviation
overflow.
Clearance Control Gap Sensor Selection Switch
0 Use the motor’s CCW rotation direction as the direction in which
n.OXOO the gap will widen.
1 Use the motor’s CCW rotation direction as the direction in which
the gap will narrow.
n.XOOooO Reserved parameter (Do not change.)
First Stage Switching Immedi- . page
Pn6E9 2 Kp Ratio 0 to 1,000 1% 100 All ately Tuning 2-10
PN6EA 4 Second Stage Switch- 0 to 1err?(l;eer— 0 Al Immedi- Tunin page
ing Kp Deviation 8,388,608 unit ately 9| 410
Second Stage Switch- Immedi- : page
Pn6EC 2 ing Kp Ratio 0to 1,000 1% 100 All ately Tuning 4-10
PN6ED 4 Third Stage Switching 0 to 1;?22’ 0 Al Immedi- Tunin page
Kp Deviation 8,388,608 g ately 91 2-10
Third Stage Switching Immedi- . page
Pn6EF 2 Kp Ratio 0 to 1,000 1% 100 All ately Tuning 4-10
PN6FO 4 Clearance Position 0to 1erne£9ér— 0 Al Immedi- Setu page
Deviation Overflow Level | 8,388,608 unit ately P 4-7
; 1 refer- .
Maximum Clearance 0to Immedi- page
—— 4 | Offset 16,777,216 | °NCe 0 Al ately | SetuP | 4%
PN6F4 4 Minimum Clearance Off- 0to 1err?(1;eer— 0 Al Immedi- Setu page
set 16,777,216 | S5 ately Pl 47
0.1
0to pulse/ Immedi- page
Pn6F6 4 | AD Input Gain 1,073,741,8 0 All Setup 9
o4 AD ately 4-9
value
; -4,095 to AD Immedi- page
Pn6F8 2 | AD Zero Adjustment 4.095 Value 0 All ately Setup 4.9
Position Loop Differen- Immedi- .
Pn6F9 2 tial Time Constant 010 51,200 |0.01 ms 0 All ately Tuning -
Analog Feedback Filter Immedi- !
Pn6FA 2 Time Constant 0to 51,200 |0.01 ms 0 All ately Tuning -
" 0 to 1 refer- ;
Clearance Position 524288 Immedi- page
Pn6FC 4 Deviation Error Level 1’07%'541 8 eunnc;;a 0 Al ately Setup 4-7

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 1FF3h - 1040h Al ately | SeUP | -
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).
Pn800 5 Ignore both A.940 and A.960 warnings.
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.)
A q A . *8
n.XOoOoO Automatic Warnlng ICIear Selectlonl for Debugging
*g 0 Retain warnings for debugging.
1 Automatically clear warnings (MECHATROLINK-III specification).
Application Function .
2 | Selections 6 (Software | ©000n to - 0003h Al Immedi- | getyp | #1
Limit 0103h ately
s)
Software Limit Selection
0 Enable both forward and reverse software limits.
n.O0O0OX 1 Disable forward software limit.
2 Disable reverse software limit.
Pn801 3 | Disable both forward and reverse software limits.
n.O0OXO 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.XO0O0O Reserved parameter (Do not change.)
1 refer- ;
Pn8o3 2 | Origin Range 0t0250 | ence 10 Al Immedi- | setup | %2
unit ately
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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- ;
Pn804 4 | Forward Software Limit to ence 1%%4 All Imarpeeldl— Setup *1
1,073,741,823 | unit Y
-1,073,741,823 | 1 refer- .
Pn806 4 | Reverse Software Limit to ence 4310872337 All Imarpeeldl— Setup *]
1,073,741,823 | unit Y
| -1,078,741,823 | 1 refer- .
Pn808 4 é?fzgltute Encoder Origin to ence 0 All Imn:e?ll; Setup *1
1,078,741,823 | unit ately
10,000
First Stage Linear Accel- refer- Immedi-
Pn80A 2 eration Constant 11065535 | gnce 100 All ately 10 Setup *)
units/s?
10,000
Second Stage Linear refer- Immedi-
Pn80B 2 Acosleration Constant 11065,535 | gnce 100 All ately 19 Setup *)
units/s?
. 100 ref- ;
Acceleration Constant Immedi-
Pn80C 2 Switching Speed 01t0 65,535 | erence 0 All ately 10 Setup *9
units/s
10,000
First Stage Linear refer- Immedi-
Pn80D 2 Deceleration Constant 1t0 65,535 ence 100 All ately 10 Setup *2
units/s?
10,000
Second Stage Linear refer- Immedi-
Pn80E 2 Deosleration Constant 11065535 | gnce 100 All ately 10 Setup *)
units/s?
. 100 ref- :
Deceleration Constant Immedi-
Pn80F 2 Switching Speed 01t0 65,535 | erence 0 All ately "10 Setup *)
units/s
: 100 ref- ;
Exponential Accelera- Immedi-
Pn810 2 tion/Deceleration Bias 01t0 65,535 | erence 0 All ately ! Setup *9
units/s
Exponential Accelera- Immedi-
Pn811 2 | tion/Deceleration Time 0to 5,100 | 0.1 ms 0 All tely ! Setup *2
Constant ately
Movement Average Immedi-
Pn812 2 Time 010 5,100 | 0.1 ms 0 All ately 1! Setup *)
- -1,073,741,823 | 1 refer- ‘
External Positioning AR Immedi-
Pn814 4 : ) to ence 100 All Setup *2
Final Travel Distance 1,073,741,823 unit ately
Origin Return Mode Set- | 0000h to Immedi-
2 tings 0001h - 0000h All ately Setup *12
Origin Return Direction
Pn816 n.O000OX 0 Return in forward direction.
1 Return in reverse direction.
n.O00OXO ‘ Reserved parameter (Do not change.)
n.OXOO ‘ Reserved parameter (Do not change.)
n.XOOooO ‘ Reserved parameter (Do not change.)
Pn817 Origin Approach Speed 100 ref- Immedi-
. 2 gin ApPp P 0to 65,535 | erence 50 All 2o | Setup | *2
ik 1 ; ately
units/s
Pn818 Origin Approach Speed 100 ref- Immedi-
x 2 9in App P 0 to 65,535 | erence 5 All ] Setup *2
15 2 ; ately *1°
units/s y
) . -1,073,741,823 | 1 refer- )
Pn819 4 | fnal Travel Distance for to ence | 100 Al immed- | setup | %2
9 1,073,741,823 | unit Y
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Input Signal Monitor 0000h to _ Immedi-
2 Selections 7777h 0000h Al ately Setup *12
1012 Signal Mapping
0 Do not map.
1 Monitor CN1-13 input terminal.
2 Monitor CN1-7 input terminal.
n.O0O0OX 3 Monitor CN1-8 input terminal.
4 Monitor CN1-9 input terminal.
A 5 Monitor CN1-10 input terminal.
13 6 Monitor CN1-11 input terminal.
7 Monitor CN1-12 input terminal.
1013 Signal Mappin
n.O00OXO B p? - , ,
Oto7 ‘ The mappings are the same as the 1012 signal mappings.
1014 Signal Mappin
n.OXOO g p? g : :
Oto7 ‘ The mappings are the same as the 1012 signal mappings.
1015 Signal Mappin
n.XOOoOo 2 ppl c - -
Oto7 ‘ The mappings are the same as the 012 signal mappings.
> tCi:(;)rr]“gmand Data Alloca- 09(1)(1)?11;0 _ 0010h Al ré;ttzrrt Setup 12
Option Field Allocation
n.O00O0OX 0 Disable option field allocation.
Pn81F 1 Enable option field allocation.
YEIRE Position Control Command TFF/TLIM Allocation
- n.O0OXO 0 Disable allocation.
1 Enable allocation.
n.OXOO | Reserved parameter (Do not change.)
n.XOOO | Reserved parameter (Do not change.)
-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 gi)op);ion Monitor 1 Selec- O'O:ggpgo _ 0000h _ ImaTe?)?i_ Setup *
Setting Monitor Applicable Motors
High-Speed Monitor Region
0000h Motor speed [overspeed detection speed*!®/1000000h] All
0001h Speed reference [overspeed detection speed”!%/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]
Number of encoder pulses from origin within one encoder rotation
0013h displayed in decimal All
Un003: Rotational Angle 1 [linear encoder pulses]
Linear encoder pulses from the polarity origin displayed in decimal
Un004: Rotational Angle 2 [deg]
Electrical angle from polarity origin
0014h - All
Un004: Electrical Angle 2 [deg]
Pn824 Electrical angle from polarity origin
0015h Un005: Input Signal Monitor All
*8 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 UnOOB: Dynamic Brake Resistor Power Consumption [%] All
001Ch Un0OC: Input Reference Pulse Counter [reference units] All
001Dh Un0OD: Feedback Pulse Counter [encoder pulses] All
001Eh t)er;(gloulii.o?]my closed Loop Feedback Pulse Counter [external encoder Rotary
0023h Initial multiturn data [Rev] Rotary
0024h Initial incremental data [pulses] Rotary
0025h Initial absolute position data (lower 32 bits) [pulses] Linear
0026h Initial absolute position data (upper 32 bits) [pulses] Linear
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
Clearance control operation monitor (Bit O = O: Clearance control
004Ah operation is disabled, Bit 0 = 1: Clearance control operation is All
enabled.)
004Bh Gap monitor [reference units] All

Parameter Lists

Continued on next page.

10-35



10.1 List of Servo Parameters

10.1.2 List of Servo Parameters

10-36

Continued from previous page.

Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
Setting ‘ Monitor Applicable Motors
Low-Speed Monitor Region (Communications Module only)
0080h Prgvious value of latched feedback position (LPOS1) [reference Al
units]
Pn824 - -
Previous value of latched feedback position (LPOS2) [reference
0081h units] Al
*3
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 | fion FFFFh - 0000h All ately Setup *2
Pn825
8882E to The settings are the same as those for the Option Monitor 1 Selection.
10,000
Linear Deceleration refer- Immedi-
Pn827 2 | Gonstant 1 for Stopping 11065535 | gnée 100 All ately 10 Setup *)
units/s?
SVOFF Waiting Time (for Immedi-
Pn829 2 | SVOFF at Deceleration | 0to 65,535 | 10 ms 0 All ately *10 Setup *2

to Stop)
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Parameter
No.

Name

Setting
Range

Setting
Unit

Default
Setting

Applicable
Motors

When
Enabled

Classi-
fication

Refer-
ence

Pn82A

*13

N | Size

Option Field Allocations 0000h to
1

1E1Eh

1813h

All

After
restart

Setup

*12

n.O00O0OX

ACCEFIL Allocation (Option)

Allocate bits 0 and 1 to ACCFIL.

Allocate bits 1 and 2 to ACCFIL.

Allocate bits 2 and 3 to ACCFIL.

Allocate bits 3 and 4 to ACCFIL.

Allocate bits 4 and 5 to ACCFIL.

Allocate bits 5 and 6 to ACCFIL.

Allocate bits 6 and 7 to ACCFIL.

Allocate bits 7 and 8 to ACCFIL.

Allocate bits 8 and 9 to ACCFIL.

Allocate bits 9 and 10 to ACCFIL.

Allocate bits 10 and 11 to ACCFIL.

Allocate bits 11 and 12 to ACCFIL.

Allocate bits 12 and 13 to ACCFIL.

Allocate bits 13 and 14 to ACCFIL.

mololm| > olo|Nloja|/bhlw|/ M=o

Allocate bits 14 and 15 to ACCFIL.

n.O00OXO

ACCEFIL Allocation Enable/Disable Selection

0

Disable ACCFIL allocation.

1

Enable ACCFIL allocation.

n.OXOO

G_SEL Allocation (Option)

OtoE

The settings are the same as for the ACCFIL allocations.

n. XOOO

G_SEL Allocation Enable/Disable Selection

0

Disable G_SEL allocation.

1

Enable G_SEL allocation.

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
2 (2)ption Field Allocations OEI)IC:)?PhtO _ 1D1Ch Al régrgrrt Setup #12
V_PPI Allocation (Option)
0 Allocate bit O to V_PPI.
1 Allocate bit 1 to V_PPI.
2 Allocate bit 2 to V_PPI.
3 Allocate bit 3 to V_PPI.
4 Allocate bit 4 to V_PPI.
5 Allocate bit 5 to V_PPI.
6 Allocate bit 6 to V_PPI.
n.O0O0OX 7 Allocate bit 7 to V_PPI.
8 Allocate bit 8 to V_PPI.
9 Allocate bit 9 to V_PPI.
A Allocate bit 10 to V_PPI.
Pn82B B | Allocate bit 11 to V_PPI.
13 C Allocate bit 12 to V_PPI.
D Allocate bit 13 to V_PPI.
E Allocate bit 14 to V_PPI.
F Allocate bit 15 to V_PPI.
V_PPI Allocation Enable/Disable Selection
n.O00OXO 0 Disable V_PPI allocation.
1 Enable V_PPI allocation.
P_PI_CLR Allocation (Option)
n.OXOO - -
0 to F | The settings are the same as for the V_PPI allocations.
P_PI_CLR Allocation Enable/Disable Selection
n.XOOoOo 0 Disable P_PI_CLR allocation.
1 Enable P_PI_CLR allocation.
> gption Field Allocations O?IC:)?EhtO _ 1F1Eh Al rég[:rrt Setup *12
P_CL Allocation (Option)
n.O00O0OX - -
OtoF ‘ The settings are the same as for the V_PPI allocations.
P_CL Allocation Enable/Disable Selection
Pn82C n.O00OXO 0 Disable P_CL allocation.
1 Enable P_CL allocation.
*13

N_CL Allocation (Option)
OtoF ‘ The settings are the same as for the V_PPI allocations.

n.OXOO

N_CL Allocation Enable/Disable Selection
n.XOOO 0 Disable N_CL allocation.
1 Enable N_CL allocation.
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Parameter
No.

Name

Setting
Range

Setting
Unit

Default
Setting

Applicable
Motors

When
Enabled

Classi-
fication

Refer-
ence

Pn82D

*13

N | Size

Option Field Allocations 0000h to
4

1F1Ch

0000h

All

After
restart

Setup

*12

n.O00O0OX

BANK_SEL1 Allocation (Option)

0

Allocate bits O to 3 to BANK_SEL1.

Allocate bits 1 to 4 to BANK_SEL1.

Allocate bits 2 to 5 to BANK_SEL1.

Allocate bits 3 to 6 to BANK_SEL1.

Allocate bits 4 to 7 to BANK_SEL1.

Allocate bits 5 to 8 to BANK_SEL1.

Allocate bits 6 to 9 to BANK_SEL1.

Allocate bits 7 to 10 to BANK_SEL1.

Allocate bits 8 to 11 to BANK_SEL1.

Allocate bits 9 to 12 to BANK_SEL1.

Allocate bits 10 to 13 to BANK_SEL1.

Allocate bits 11 to 14 to BANK_SELA1.

O|lm|>P 0ol NN =

Allocate bits 12 to 15 to BANK_SELA1.

n.O00OXO

BANK_SEL1 Allocation Enable/Disable Selection

0

Disable BANK_SEL1 allocation.

1

Enable BANK_SEL1 allocation.

n.OXOO

LT_DISABLE Allocation (Option)

OtoF

The settings are the same as for the V_PPI allocations.

n.XOoOad

LT_DISABLE Allocation Enable/Disable Selection

0

Disable LT_DISABLE allocation.

1

Enable LT_DISABLE allocation.

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
Option Field Allocations 0000h to After
2 5 1D1Fh - 0000h All restart Setup *12
n.O000OX | Reserved parameter (Do not change.)
n.O0OXO |Reserved parameter (Do not change.)
OUT_SIGNAL Allocation (Option)
0 Allocate bits 0 to 2 to OUT_SIGNAL.
1 Allocate bits 1 to 3 to OUT_SIGNAL.
2 Allocate bits 2 to 4 to OUT_SIGNAL.
3 Allocate bits 3 to 5 to OUT_SIGNAL.
4 Allocate bits 4 to 6 to OUT_SIGNAL.
Pn82E -
5 Allocate bits 5 to 7 to OUT_SIGNAL.
*13 n.OXOO 6 Allocate bits 6 to 8 to OUT_SIGNAL.
7 Allocate bits 7 to 9 to OUT_SIGNAL.
8 Allocate bits 8 to 10 to OUT_SIGNAL.
9 Allocate bits 9 to 11 to OUT_SIGNAL.
A Allocate bits 10 to 12 to OUT_SIGNAL.
B Allocate bits 11 to 13 to OUT_SIGNAL.
C Allocate bits 12 to 14 to OUT_SIGNAL.
D Allocate bits 13 to 15 to OUT_SIGNAL.
OUT_SIGNAL Allocation Enable/Disable Selection
n.XOOO 0 Disable OUT_SIGNAL allocation.
1 Enable OUT_SIGNAL allocation.
; ; 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.O000OX ignored.)
Pn833 1 Use Pn834 to Pn840. (The settings of Pn80A to Pn80F and Pn827 are
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-
Pn834 4 | eration Constant 2 20,971,520 | ence 100 Al ately "0 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-
it 4| Switching Speed 2 2,007,152,000 | 2O 0 Al ately 10 | Setup | *2
10,000
First Stage Linear 1to refer- Immedi-
— 4| Deceleration Constant 2 20,971,520 | ence , 100 Al ately "0 Setup 2
units/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
10,000
Second Stage Linear 11to refer- Immedi-
Pn83C 4| Deceleration Constant 2 20,971,520 | ence 100 Al ately *1° Setup *2
units/s?
. 1 refer- :
Deceleration Constant 0to Immedi-
FEEE 4| Switching Speed 2 2,097,152,000 m‘f/es 0 All ately *10 Setup *2
10,000
Linear Deceleration 1to refer- Immedi-
Pn840 4| Constant 2 for Stopping | 20,971,520 | ence 100 Al ately *10 Setup *2
units/s?
Pn842 Second Origin 0to 100 ref- Immedi-
14 4| Approach Speed 1 20,971,520 | &rence | 0 Al ately 10| Setup | *2
Pn844 4 | Second Origin 0to 100 ref- 0 Al Immedi- | o %)
i Approach Speed 2 20,971,520 | SERC8 ately 10| Setup
POSING Command Immedi-
Pn846 2 | Scurve Acceleration/ 0to 50 1% 0 All 10 Setup -
tel
Deceleration Rate ately
Number of Latch Immedi-
Pn850 2 Sequences Oto8 - 0 Al ately Setup *2
Continuous Latch Immedi-
Pn851 2 Sequence Count 0to 255 - 0 Al ately Setup *2
Latch Sequence 1 to 4 0000h to Immedi-
2 Settings 3333h B 0000h Al ately Setup *2
Latch Sequence 1 Signal Selection
0 Phase C
n.O000OX 1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
Pn852 Latch Sequence 2 Signal Selection
n.00OXO 0to 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
Latch Sequence 3 Signal Selection
n.OXO0O 01to 3 | The settings are the same as those for the Latch Sequence 1 Signal Selec-
tion.
Latch Sequence 4 Signal Selection
n.XOoo The settings are the same as those for the Latch Sequence 1 Signal Selec-
0to3
tion.

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
Latch Sequence 5 to 8 0000h to Immedi-
2 | Settings 3333h - 0000h Al ately | Setup | *2
Latch Sequence 5 Signal Selection
0 Phase C
n.O000OX 1 EXT1 signal
2 EXT2 signal
3 EXT3 signal
Pn853 Latch Sequence 6 Signal Selection
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 0to 3 | The settings are the same as those for the Latch Sequence 5 Signal Selec-
tion.
Latch Sequence 8 Signal Selection
n.XOoo 01to 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 0000h Al ately Setup *2
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.
Pn860 6 Allocate bit 30 (I0_STS7) to CN1-13 input signal monitor.
) 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.
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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-
2 Monitor Allocations 2 1717h 0000h Al ately Setup *2
S Input Signal Monitor Allocation for CN1-8 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-8 Input Signal Monitor Enable/Disable Selection
Pn861 n.O00OX0O 0 Disable allocation for CN1-8 input signal monitor.
) 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.XOOooO 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 *2
SO Input Signal Monitor Allocation for CN1-10 (SVCMD_|O)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-10 Input Signal Monitor Enable/Disable Selection
Pn862 n.O00OXO 0 Disable allocation for CN1-10 input signal monitor.
. 1 Enable allocation for CN1-10 input signal monitor.
;
EXEE Input Signal Monitor Allocation for CN1-11 (SVCMD_IO)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
CN1-11 Input Signal Monitor Enable/Disable Selection
n.XOO0O 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 0000h Al ately Setup "2
SEEH Input Signal Monitor Allocation for CN1-12 (SVCMD_|O)
n.
0 to 7 | The settings are the same as the CN1-13 allocations.
Pn863
CN1-12 Input Signal Monitor Enable/Disable Selection
*8 n.O00OXO 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.XOOooO ‘ Reserved parameter (Do not change.)
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. (%) Range Unit Setting Motors Enabled | fication | ence
SVCMD_IO Output Sig- .
p : 0000h to Immedi-
2 | nal Monitor Allocations - 0000h All Setup *2
1 1717h ately
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.
Pn86s 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.
*8 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- 0000h to Immedi-
2 gal Monitor Allocations 1717h - 0000h All ately Setup *2
I 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.XO0OO | Reserved parameter (Do not change.)
Station Address Moni- Immedi-
Pn880 2 | tor (for maintenance, 03h to EFh - - All atel Setup -
read only) Y
Set Transmission Byte
Count Monitor [bytes] _ _ Immedi- _
Pn8s1 2 (for maintenance, read 17,32, 48 Al ately Setup
only)
Transmission Cycle Set-
ting Monitor [x 0.25 us] _ _ Immedi- _
Pn882 2 (for maintenance, read Oh to FFFFh All ately Setup
only)
Communications Cycle
Setting Monitor [trans- _ _ Immedi- _
Pn883 2 mission cycles] (for 0to32 Al ately Setup
maintenance, read only)
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Parameter | © Name Setting Setting | Default | Applicable When Classi- | Refer-
No. 7} Range Unit Setting Motors Enabled | fication | ence
Communications Con- 0000h to Immedi-
2 | trols 2 0001h - 0000h Al ately | Setup | *2
MECHATROLINK Communications Error Holding Brake Signal Setting
Maintain the status set by the BRK_ON or BRK_OFF command when a MECHA-
Pn8s4 - T 0 TROLINK communications error occurs.
*g 1 Apply the holding brake when a MECHATROLINK communications error occurs.
n.O0OXO | Reserved parameter (Do not change.)
n.OXOO | Reserved parameter (Do not change.)
n.XO0O0O | Reserved parameter (Do not change.)
MECHATROLINK
Receive Error Counter Immedi-
Pn88A 2 | Monitor 0 to 65,535 - 0 All atel Setup -
(for maintenance, read Y
only)
Command Data Moni-
Pn890 to tor during Alarm/Warn- oh to Immedi- .
4 |ing - Oh All Setup 2
Pn8A6 (for maintenance, read FFFFFFFFh ately
only)
——— Response Data Monitor
n 0 during Alarm/Warning Oh to _ Immedi-
Pn8BE 4 (for maintenance, read FFFFFFFFh Oh Al ately Setup *2
only)
Number of Parameter After
Pn900 2 Banks Oto 16 - 0 All restart Setup *2
Number of Parameter After
Pn901 2 Bank Members 0to 15 - 0 All restart Setup *2
Pn902 to Parameter Bank Mem- 0000h to After
Pn910 2| ber Definition 08FFh =~ | 00QOh Al restart | Setup | "2
Parameter Bank Data ;
Pn920to | , | ot saved in nonvolatile | 0000 to - 0000h Al Immedi- | gern | %2
Pn95F memory.) FFFFh ately

*1. Refer to the following manual for details.
X-7-Series 2-7S SERVOPACK with MECHATROLINK-IIl Communications References Product Manual (Manual No.:
SIEP S800001 28)
*2. Refer to the following manual for details.
[T] =-7-Series AC Servo Drive MECHATROLINK-III Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)
*3. Set a percentage of the motor rated torque.
*4. These parameters are for SERVOPACKSs with a Safety Module. Refer to the following manual for details.
(70 =-V-Series/z-V-Series for Large-Capacity Models/z-7-Series User’s Manual Safety Module (Manual No.: SIEP
C720829 06)
*5. Normally set this parameter to 0. If you use an External Regenerative Resistor, set the capacity (W) of the Exter-
nal Regenerative Resistor.
*6. The upper limit is the maximum output capacity (W) of the SERVOPACK.
*7. These parameters are for SERVOPACKs with the dynamic brake option. Refer to the following manual for
details.
[J0 =-7-Series AC Servo Drive X-7S/2-7W SERVOPACK with Dynamic Brake Hardware Option Specifications Prod-
uct Manual (Manual No.: SIEP S800001 73)
*8. This parameter is valid only when the MECHATROLINK-III standard servo profile is used.
*9. 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.Refer to the following manual for details.
M Z-?-Series AC Servo Drive MECHATROLINK-II Communications Command Manual (Manual No.: SIEP S800001
30
*13.This parameter is valid only when the MECHATROLINK-II-compatible profile is used.
*14.The setting of Pn842 is valid while Pn817 is set to 0.
*15.The setting of Pn844 is valid while Pn818 is set to 0.
*16.You can check overspeed detection speed with MECHATROLINK-IIl Common Parameter 05 PnAOA (Maximum
Output Speed).
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10.2.1 Interpreting the Parameter Lists

List of MECHATROLINK-IIl Common Parameters

1021 Interpreting the Parameter Lists

/The types of motors to which the parameter applies. h Ve ~
* All: The parameter is used for both Rotary Servomotors and Linear Servomotors. Indicates when a change to the
* Rotary: The parameter is used for only Rotary Servomotors. parameter will be effective.
« Linear: The parameter is used for only Linear Servomotors. “After restart” indicates parameters
Rotary Servomotor terms are used for parameters that are that will be effective after one of the
applicable to all Servomotors. If you are using a Linear Servomotor, following is executed.
you need to interpret the terms accordingly. Refer to the following « The power supply is turned OFF
section for details. and ON again.
Iis ® Differences in Terms for Rotary Servomotors and » The CONFIG command is sent.

\_ Linear Servomotors on page xii \\-Asoﬁware reset is executed. J

Parameter Size Name Setting SettingUnit | Default | Applicable | When | Classi-
No. Range [Resolution] | Setting Motors Enabled | fication

61 ; 1,000 to 0.001 Hz Immedi- .

PRAC2 4 Speed Loop Gain 2,000,000 (0.1 Hz] 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 to the
resolution given in the square brackets.
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10.2.2 List of MECHATROLINK-IIl Common Parameters

1022 List of MECHATROLINK-III 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- _ _ _
4 tion (read only) Ohor 1h Al
01
PnAO02 0000h Absolute encoder
0001h Incremental encoder
Motor Type Selection _ _ _
4 (read only) Oh or 1h All
02
PnA04 0000h Rotary Servomotor
0001h Linear Servomotor
Semi-closed/Fully-
4 closed Selection Ohor 1h - - All -
(read only)
03 -
PnA06 0000h [ Semi-closed 2
0001h Fully-closed g
=
(0]
(6]
04 4 | Rated Motor Speed Oh to 1 min- 3 Al a 3
PnAO8 (read only) FFFFFFFFh min a
05 4 | Maximum Output Oh to 1 min- 3 Al a
PnAOA Speed (read only) FFFFFFFFh min
06 4 | Speed Multiplier +1,073,741,823 ~ B Al ~
PnA0C (read only) 1,073,741,823
07 Rated Torque Oh to .
PnAOE 4| (read only) FFFFFFFFh TN - Al -
08 Maximum Output Oh to .
PnA10 4| Torque (read only) FFFFFFFFh TN'm - Al -
09 4 | Torque Multiplier - '073}241 823 _ _ Al _
PnA12 (read only) 1,073,741,823
0A Resolution Oh to
PnA14 4| (read only) FFFFFFFFR | | PUlse/rev | - Rotary -
0B . 1 nm . After
PRA16 4 Scale Pitch 0 to 65,536,000 [0.01 um] 0 Linear restart”!
0C 4 Pulses per Scale Oh to 1 pulse/ _ Linear _
PnA18 Pitch (read only) FFFFFFFFh pitch

Continued on next page.
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10.2.2 List of MECHATROLINK-III Common Parameters

Continued from previous page.

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}241 823 | 4 eference 0 Al Immedi-
PnA46 Origin Offset 1 073.741.823 unit ately™
24 Multiturn Limit After
PnA48 4 Setting 0 to 65,535 1 Rev 65535 Rotary restart
. . After
4 Limit Setting Oh to 33h - 0000h All restart
Bit 0 P-OT (0: Enabled, 1: Disabled) g
Bit 1 N-OT (0: Enabled, 1: Disabled) §
25 Bit 2 Reserved. “g
PnA4A Bit 3 Reserved. 23
Bit 4 P-SOT (0: Disabled, 1: Enabled) &
<
Bit 5 N-SOT (0: Disabled, 1: Enabled) ]
Bits 6 to 31 Reserved. =
26 4 Forward Software -1 '073}241 823 1 reference | 10737418 Al Immedi-
PnA4C Limit 1.073.741.823 unit 23 ately
27 4 Reserved parameter _ _ 0 Al Immedi-
PnA4E (Do not change.) ately
28 4 Reverse Software - '073%241 823 | 4 reference | -1073741 Al Immedi-
PnA50 Limit 1.073.741.803 unit 823 ately
29 4 | Reserved parameter _ _ 0 Al Immedi-
PnA52 (Do not change.) ately
Speed Unit B After
4 Selection™ Oh to 4h Oh Al restart
0000h Reference units/s
41 0001h Reference units/min
PnA82 0002h Percentage (%) of rated speed™
0003h min~'*3
0004h Maximum motor speed/40000000n™
&
£
Speed Base Unit *“3
Selection™ ™ =
(Set the value of n >
;ZA 4 4 from the following -3to 3 - 0 All réétt(:l"t
nA8 formula: Speed unit
selection (41 PnA82)
x 107
Position Unit After
4 Selection Oh - Oh Al restart
43
PnA8e 0000h | Reference units

Continued on next page.
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10.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
Position Base Unit
Selection
44 (Set the value of n After
4 from the following 0 - 0 All
PnA88 formula: Position unit restart
selection (43 PnA86)
x 107
Acceleration Unit After
4 Selection Oh B Oh Al restart
45
PnASA 0000h | Reference units/s?
Acceleration Base
Unit Selection
Set the value of n
46 ( - After
4 from the following 4106 - 4 All
PnA8C formula: Acceleration restart
unit selection (45
PnA8A) x 10"
Torque Unit After
4 Selection Thor2h B 1h Al restart
47
PnASE 0001h Percentage (%) of rated torque
0002h Maximum torque/40000000h*s
Torque Base Unit
Selection™
(Set the value of n (]
" 4 | from the following 5100 - 0 Al After, 2
PnAS0 formula: Torque unit Z
selection (47 PnAS8E) »
x 107 =
Supported Unit Sys- -
4 tems (read only) - - 0601011Fh Al -
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
49 Bit 8 Reference units (1: Enabled)
PnA92 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 2
Bit 24 N-m (0: Disabled) -
Bit 25 Percentage (%) of rated torque (1: Enabled) %
Bit 26 Maximum torque/40000000h (1: Enabled) %
Bits 27 to 31 Reserved (0: Disabled). §

Continued on next page.
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10.2.2 List of MECHATROLINK-III Common Parameters

Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
61 : 1,000 to 0.001 Hz Immedi-
PRAC2 4 Speed Loop Gain 2,000,000 (0.1 Hz] 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 Feedforward Com- Immedi-
PRACS 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 4 Positioning Com- 0to 1 reference 7 Al Immedi-
PnACC pleted Width 1,073,741,824 unit ately
67 : - 1to 1 reference | 10737418 Immedi-
PnACE 4 | Near Signal Width | 4 173 741 804 unit 24 Al ately
Exponential Acceler- .
g1 i 4 | ation/Deceleration 0 to 510,000 [011 ur?]s] 0 Al Imtm|e96|
[ Time Constant : ately
82 Movement Average 1us Immedi-
PnBO4 4 Time 0 to 510,000 0.1 ms] 0 All atelys
83 4 External Positioning - ’073%241 823 | 4 reference 100 Al Immedi-
PnB06 Final Travel Distance 1.073.741.823 unit ately
% 5,000h
reference
84 4 Origin Approach Oh to 10 min- units/s Al Immedi-
PnB08 Speed 3FFFFFFFh min con- ately
verted to
10 min™’
x 500h
reference o
85 4 | Origin Return Creep 0Oh to 10 min-" units/s Al Immedi- £
PnBOA Speed 3FFFFFFFh min con- ately =
verted to
107 min™’
86 4 Final Travel Distance - '073}241 823 1 reference 100 Al Immedi-
PnBOC for Origin Return 1.073.741.823 unit ately
Fixed Monitor Selec- Immedi-
4 tion 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
000Ah Reserved (undefined value).
000Bh Reserved (undefined value).
000Ch CMN1 (common monitor 1)
000Dh CMN2 (common monitor 2)
000Eh OMNT1 (optional monitor 1)
000Fh OMN2 (optional monitor 2)

Continued on next page.
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10.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
Fixed Monitor Selec- Immedi-
4 tion 2 Oh to Fh - Oh All ately
0000h to . . . )
88 000Fh The settings are the same as those for Fixed Monitor Selection 1.
PnB10

Command-related parameters

Continued on next page.
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10.2.2 List of MECHATROLINK-III Common Parameters

Continued from previous page.

10-52

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
SEL_MON (CMNT1) Immedi-
4 Monitor Selection 1 Onto oh - oh Al 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
Byte 4: Expansion signal monitor
Bit Name Description Value Setting
Latch detection »
Processing status for | 0 | not ye(tj pro- £
. latch detection for cessed. =
Bit 0 LT_RDY1 )
- LT_REQ1 in SVCM- Processing latch %
D_CTRL region 1 | detection in o
89 progress. 3
PnB12 Latch detection s
0006h Processing status for | 0 | not yet pro- '
Bit 1 LT RDy{ | lateh detection for cessed. g
- LT_REQ2 in SVCM- Processing latch =
D_CTRL region 1 | detection in §
progress. O
0 Phase C
1 External input
Bits 2 signal 1
its )
and 3 LT_SEL1R | Latch signal 5 Elxternal input
signal 2
3 External input
signal 3
0 Phase C
1 External input
Bits 4 signal 1
its .
and 5 LT_SEL2R | Latch signal o 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
. Upper 32 bits of initial encoder position con-
0009h INIT_PGPOS (High) verted to 64-bit position reference data

Continued on next page.
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10.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Parameter Size Name Setting Rande Setting Unit | Default | Applicable When Classi-
No. 9 9 [Resolution] | Setting Motors Enabled | fication
SEL_MON (CMN2) _ Immedi-
4 Monitor Selection 2 On to oh oh Al ately
8A
0000h to . . )
PnB14 0009h The settings are the same as those for SEL_MON Monitor Selection 1.
8B Origin Detection 1 reference Immedi-
PnB16 4| width 010250 unit 10 Al ately
ae 4 | Forward Torque Limit| 0 to 800 1% 100 Al Immedi-
PnB18 ately
e 4 Reverse Torque Limit 0 to 800 1% 100 All Immedii-
PnB1A ately
8E Zero Speed Detec- 1,000 to 3 Immedi-
PnB1C 4 | tion Range 10,000,000 | 107 min 20000 Al ately
inci »
8F Speed Coincidence . Immedi- )
PRB1E 4 Signal Detection 0 to 100,000 10 min 10000 All ately g
Width =
Servo Command 8
Control Field Enable/ e
4 Disable Selections B B OFFF3F3Fh Al B L
(read only) %
Xe
&
Bit 0 CMD_PAUSE (1: Enabled) g
Bit 1 CMD_CANCEL (1: Enabled) 8
Bits 2 and 3 STOP_MODE (1: Enabled)
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_MON1 (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).

Continued on next page.
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10.2.2 List of MECHATROLINK-III Common Parameters

Continued from previous page.

Parameter Size Name Setting Range Setting Qnit Defgult Applicable When Qlas_si-
No. [Resolution] | Setting Motors Enabled | fication
Servo Status Field
4 Eg%@ﬁéﬂg?@'aed - - OFFF3F33h | Al -
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) E
Bits 20 to 23 SEL_MON2 (1: Enabled) g
Bits 24 to 27 SEL_MONS (1: Enabled) g
Bits 28 to 31 Reserved (0: Disabled). %
)
Output Bit Enable/ g
4 Disable Selections - - 007F01F0h All - o)
(read only) O
Bits 0to 3 Reserved (0: Disabled).
Bit 4 V_PPI (1: Enabled)
Bit 5 P_PPI (1: Enabled)
Bit 6 P_CL (1: Enabled)
92 Bit 7 N_CL (1: Enabled)
PnB24 Bit 8 G_SEL (1: Enabled)
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 SO3 (1: Enabled)
Bit 23 Reserved (0: Disabled).
Bits 24 to 31 Reserved (0: Disabled).

Continued on next page.
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10.2.2 List of MECHATROLINK-IIl Common Parameters

Continued from previous page.

Classi-
fication

e oo | mame | sotingrange [Seinaton | Dot | Appicae | e
Input Bit Enable/Dis-
4 able Selections (read - - FFOFFEFEN All -
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)
Bit 7 ESTP (1: Enabled)
Bit 8 Reserved (0: Disabled).
93 Bit 9 BRK_ON (1: Enabled)
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 IO_STS1 to I0_STS8 (1: Enabled)

Command-related parameters

*1
*2.
*3.

*4,

*5.

*6.

. The parameter setting is enabled after SENS_ON command execution is completed.

When using fully-closed loop control, set the reference units/s.

If you set the Speed Unit Selection (parameter 41) to either 0002h or 0003h, set the Speed Base Unit Selection
(parameter 42) to a number between -3 and 0.

If you set the Speed Unit Selection (parameter 41) to 0004h, set the Speed Base Unit Selection (parameter 42)
to 0.

If you set the Torque Unit Selection (parameter 47) to 0002h, set the Torque Base Unit Selection (parameter 48)
to 0.

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.

Parameter Lists
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10-56

Use the following table to record the settings of the parameters.

Parameter . When
No. Default Setting Name Enabled

Pn000 0000h Basic Function Selections O | After restart

PNn001 0000h Application Function Selec- | afier restart
tions 1

Pn002 0011h Application Function Selec- | aqor restart
tions 2
Application Function Selec- .

Pn006 0002h tions 6 Immediately

Pn007 0000h Application Function Selec- | |10 jiately
tions 7

Pn008 4000h Application Function Selec- | afor regtart
tions 8
Application Function Selec-

Pn0O0A 0001h tions A After restart
Application Function Selec-

Pn00B 0001h tions B After restart

Pn00C 0000h Application Function Selec- | afor restart
tions C

PnOOD 0000h Application Function Selec- | aor restart
tions D

PnOOF 0000h Application Function Selec- |y roctart
tions F

Pn021 0000h Reserved parameter -
Function Selection during

Pn070 0000h Cutting Feeding After restart

Pn071 0000h Rapid Feed Function Selec- | after restart

Pn080 0000h Application Function Selec- | aor restart
tions 80

PNn081 0000h Application Function Selec- | ygo roctart
tions 81

Pn100 400 Speed Loop Gain Immediately

Pn101 2000 gpeed Loop Integral Time || 1o diately

onstant

Pn102 400 Position Loop Gain Immediately

Pn103 100 Moment of Inertia Ratio Immediately

Pn104 400 Second Speed Loop Gain | Immediately
Second Speed Loop Inte- .

Pn105 2000 gral Time Constant Immediately

Pn106 400 Second Position Loop Gain | Immediately

Pn109 0 Feedforward Immediately

Pn10A 0 reedforward Filter Tme. | immediatety

Pn10B 0004h Gain Application Selections *1
Mode Switching Level for .

Pn10C 200 Torque Reference Immediately
Mode Switching Level for .

Pn10D 0 Speed Reference Immediately
Mode Switching Level for .

Pn10E 0 Acceleration Immediately

Pn10F 0 Mode Switching Level for Immediately

Position Deviation

Continued on next page.



10.3 Parameter Recording Table

Continued from previous page.

Parameter Lists

Parameter ! When
No. Default Setting Name Enabled
Position Integral Time Con- .
Pn11F 0 stant Immediately
Pni121 100 Friction Compensation Gain | Immediately
Pn123 0 Friction Compensation Immediately
Coefficient
Friction Compensation Fre- .
Pn124 0 quency Correction Immediately
Friction Compensation Gain .
Pn125 100 Correction Immediately
Pn12B 400 Third Speed Loop Gain Immediately
Pn12C 2000 Third Speed Loop Integral | | 110 qiately
Time Constant
Pn12D 400 Third Position Loop Gain Immediately
Pn12E 400 Fourth Speed Loop Gain Immediately
Fourth Speed Loop Inte- .
Pn12F 2000 gral Time Constant Immediately
Pn130 400 Fourth Position Loop Gain | Immediately
Pn13D 2000 Current Gain Level Immediately
Model Following Control- .
Pn140 0000h Related Selections Immediately
Pn141 500 Model Following Control |} 116 iately
Gain
Model Following Control .
Pn142 1000 Gain Correction Immediately
Model Following Control
Pn143 1000 Bias in the Forward Direc- Immediately
tion
Model Following Control
Pni144 1000 Bias in the Reverse Direc- Immediately
tion
Vibration Suppression 1 .
Pn145 500 Frequency A Immediately
Vibration Suppression 1 .
Pn146 700 Frequency B Immediately
Model Following Control
Pni147 1000 Speed Feedforward Com- | Immediately
pensation
Pn14A 800 Vibration Suppression 2 Immediately
Frequency
Pn14B 100 Vibration Suppression 2| | o iately
Correction
Pn14F 0021h Control-Related Selections | After restart
Predictive Control Selec-
Pn150 0012h tion Switches After restart
Predictive Control Acceler- .
Pl 100 ation/Deceleration Gain Immediately
Pn152 100 Pre@ctwe Control Weight Immediately
Ratio
Predictive Control Equiva- .
Pn153 100 lent Kp Ratio Immediately
Predictive Control Speed .
Pn154 0 Feedforward Gain Immediately
Pn155 0 Predictive Control Torque Immediately

Feedforward Gain

Continued on next page.
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Continued from previous page.

Parameter . When
No. Default Setting Name Enabled
Predictive Control Torque
Pn156 0 Feedforward Filter Time Immediately
Constant
Predictive Control Parame- .
Pn157 80 ter Kph (C) Immediately
Predictive Control Parame- .
Pn158 0 ter Cd Immediately
Pn159 0 Predictive Control Parame- Immediately
ter a
Predictive Control Equiva- .
Pl 0 lent Kp Fine-Tuning Amount Immediately
Anti-Resonance Control- .
Pn160 0010h Related Selections Immediately
Pn161 1000 Anti-Resonance Frequency | Immediately
Pn162 100 Antil—Resonance Gain Cor- Immediately
rection
Pn163 0 é”t.i‘ReSO”ance Damping || nediately
ain
Anti-Resonance Filter Time .
Farle 0 Constant 1 Correction Immediately
Anti-Resonance Filter Time .
e 0 Constant 2 Correction Immediately
Anti-Resonance Damping .
Pn166 0 Gain 2 Immediately
Mode Switching Level for .
Pn181 0 Speed Reference Immediately
Mode Switching Level for .
Pn182 0 Acceleration Immediately
Pn205 65535 Multiturn Limit After restart
Pn207 0010h Position Control Function | \ger yestart
Selections
Number of External
Pn20A 32768 Encoder Scale Pitches After restart
Electronic Gear Ratio
Pn20E 16 (Numerator) After restart
Electronic Gear Ratio
Pn210 1 (Denominator) After restart
Pn212 2048 Number of Encoder Output | aer rastart
Pulses
Pn22A 0000h tFig'r']ys'C'osed Control Selec- | tter restart
Position Control Expansion
Pn230 0000h Function Selections After restart
Pn231 0 Backlash Compensation Immediately
Backlash Compensation .
Pn233 0 Time Constant Immediately
Pn281 20 Encoder Output Resolution | After restart
Pn282 0 Linear Encoder Scale Pitch | After restart
Pn304 500 Jogging Speed Immediately
Soft Start Acceleration .
Pn305 0 Time Immediately
PN306 0 Spft Start Deceleration Immediately
Time
Pn308 0 Speed Feedback Filter Immediately

Time Constant

Continued on next page.



10.3 Parameter Recording Table

Continued from previous page.

Parameter Lists

Parameter ! When
No. Default Setting Name Enabled

Deceleration Time for Servo .

Pn30A 0 OFF and Forced Stops Immediately
Speed Feedforward Aver- .

Pn30C 0 age Movement Time Immediately

Pn310 0000h \(ibration Detection Selec- Immediately
tions

Pn311 100 ;i/\i/tth;ation Detection Sensi- Immediately

Pn312 50 Vibration Detection Level Immediately

Pn316 10000 Maximum Motor Speed After restart

Pn324 300 Moment of Inertia Caloula- | |, 6 jiately
tion Starting Level

Pn383 50 Jogging Speed Immediately

Pn384 10 Vibration Detection Level Immediately

Pn385 50 Maximum Motor Speed After restart
First Stage First Torque

Pn401 100 Reference Filter Time Con- | Immediately
stant

Pn402 800 Forward Torque Limit Immediately

Pn403 800 Reverse Torque Limit Immediately

Pn404 100 Forward External Torque | |0 giately
Limit

Pn405 100 E?r\]/i‘frse External Torque Immediately

Pn406 800 Emergency Stop Torque Immediately
Speed Limit during Torque .

Pn407 10000 Control Immediately
Torque-Related Function .

Pn408 0000h Selections 1
First Stage Notch Filter Fre- .

Pn409 5000 quency Immediately
First Stage Notch Filter Q .

Pn40A 70 Value Immediately
First Stage Notch Filter .

Pn40B 0 Depth Immediately
Second Stage Notch Filter .

Pn40C 5000 Frequency Immediately
Second Stage Notch Filter .

Pn40D 70 Q Value Immediately
Second Stage Notch Filter .

Pn40E 0 Depth Immediately
Second Stage Second

Pn40F 5000 Torque Reference Filter Fre- | Immediately
quency
Second Stage Second .

RIS 50 Notch Filter Q Value Immediately
First Stage Second Torque

Pn412 100 Reference Filter Time Con- | Immediately
stant
First Stage Third Torque

Pn413 100 Reference Filter Time Con- | Immediately
stant
First Stage Fourth Torque

Pn414 100 Reference Filter Time Con- | Immediately

stant

Continued on next page.
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Continued from previous page.

Parameter . When
No. Default Setting Name Enabled
Torque-Related Function .
Pn416 0000h Selections 2 Immediately
Third Stage Notch Filter .
Pn417 5000 Frequency Immediately
Third Stage Notch Filter Q .
Pn418 70 value Immediately
Third Stage Notch Filter .
Pn419 0 Depth Immediately
Fourth Stage Notch Filter .
Pn41A 5000 Frequency Immediately
Fourth Stage Notch Filter Q .
Pn41B 70 Value Immediately
Fourth Stage Notch Filter .
Pn41C 0 Depth Immediately
Pn41D 5000 Fifth Stage Notch Filter Fre- Immediately
quency
Pn41E 70 Fifth Stage Notch Filter Q Immediately
Value
Pna1F 0 Fifth Stage Notch Filter Immediately
Depth
Pn423 0000h Speed Ripple Compensa- “
tion Selections
Torque Limit at Main Circuit .
Pn424 50 Voltage Drop Immediately
Release Time for Torque
Pn425 100 Limit at Main Circuit Voltage | Immediately
Drop
Torque Feedforward Aver- .
Pn426 0 age Movement Time Immediately
Speed Ripple Compensa- .
Pn427 0 tion Enable Speed Immediately
Sweep Torque Reference .
Pn456 15 Amplitude Immediately
PN460 0101h NotcthiIter Adjustment Immediately
Selections 1
Pn480 10000 Speed Limit during Force | iately
Control
Pn481 400 Polarity Detection Speed | | o qiately
Loop Gain
Polarity Detection Speed
Pn482 3000 Loop Integral Time Con- Immediately
stant
Pn483 30 Forward Force Limit Immediately
Pn484 30 Reverse Force Limit Immediately
Pn485 20 Polarity Detection Refer- Immediately
ence Speed
Polarity Detection Refer-
Pn486 25 ence Acceleration/Deceler- | Immediately
ation Time
Polarity Detection Con- .
Pn487 0 stant Speed Time Immediately
Polarity Detection Refer- ,
Pn488 100 ence Waiting Time Immediately
Pn48E 10 Polarity Detection Range Immediately
Pn490 100 Polarity Detection Load Immediately

Level

Continued on next page.



10.3 Parameter Recording Table

Continued from previous page.

Parameter Lists

Parameter . When
No. Default Setting Name Enabled
Polarity Detection Confir- .
e 100 mation Force Reference Immediately
Polarity Detection Allowable .
Pn498 10 Error Range Immediately
Speed Ripple Compensa- .
Pn49F 0 tion Enable Speed Immediately
Acceleration Rate Correc-
Pn4B0 0000h tion Switch After restart
Number of Forward Com- .
Pn4B1 1 pensation Steps Immediately
Forward Compensation .
Pn4B2 0 Torque Immediately
Forward Offset Position .
Pn4B3 0 Ratio Immediately
Pn4B4 0 Eorward Offset Compensa- Immediately
tion Torque
Pn4B5 0 Second Forward Gompen- | 1 1 iately
sation Position Ratio
Pn4B6 0 Second Forward Compen- | |10 iately
sation Torque
Pn4B7 1 Number of Heverse Com- | e iately
pensation Steps
Reverse Compensation .
Pn4B8 0 Torque Immediately
Reverse Offset Position .
Pn4B9 0 Ratio Immediately
Reverse Offset Compensa- .
Pn4BA 0 tion Torque Immediately
Second Reverse Compen- .
P 0 sation Position Ratio Immediately
Second Reverse Compen- .
Pn4BC 0 sation Torque Immediately
Forward Compensation
Pn4BD 0 Steps Correction Function | Immediately
Coefficient a
Forward Compensation
Pn4BE 0 Steps Correction Function | Immediately
Coefficient b
Forward Compensation
Pn4BF 0 Torque Correction Function | Immediately
Coefficient a
Forward Compensation
Pn4CO0 0 Torque Correction Function | Immediately
Coefficient b
Reverse Compensation
Pn4C1 0 Steps Correction Function | Immediately
Coefficient a
Reverse Compensation
Pn4C2 0 Steps Correction Function | Immediately
Coefficient b
Reverse Compensation
Pn4C3 0 Torque Correction Function | Immediately
Coefficient a
Reverse Compensation
Pn4C4 0 Torque Correction Function | Immediately

Coefficient b

Continued on next page.

10-61



10.3 Parameter Recording Table

Continued from previous page.

Parameter ! When
No. Default Setting Name Enabled
Forward Acceleration Rate
Pn4C5 0 Correction Projection Cor- | Immediately
rection Limit Clamp Value
Reverse Acceleration Rate
Pn4C6 0 Correction Projection Cor- | Immediately
rection Limit Clamp Value
Pn502 20 Rotation Detection Level Immediately
Speed Coincidence Detec- .
PR 10 tion Signal Output Width Immediately
Brake Reference-Servo .
Pn506 0 OFF Delay Time Immediately
Pn507 100 Brake Reference Output Immediately
Speed Level
Servo OFF-Brake Com- .
Pn508 50 mand Waiting Time Immediately
Momentary Power Interrup- .
Pn509 20 tion Hold Time Immediately
Pn50A 1881h Input Signal Selections 1 After restart
Pn50B 8882h Input Signal Selections 2 After restart
Pn50E 0000h Output Signal Selections 1 | After restart
Pn50F 0100h Output Signal Selections 2 | After restart
Pn510 0000h Output Signal Selections 3 | After restart
Pn511 6543h Input Signal Selections 5 After restart
Pn512 0000h Sn“gf“t Signal Inverse Set- | agor restart
Pn514 0000h Output Signal Selections 4 | After restart
Pn516 8888h Input Signal Selections 7 After restart
Motor-Load Position Devia-
Pn51B 1000 tion Overflow Detection Immediately
Level
Position Deviation Over- .
Pn51E 100 flow Warning Level Immediately
Position Deviation Over- .
Pn520 5242880 flow Alarm Level Immediately
Positioning Completed .
Pn522 7 Width Immediately
Pn524 1073741824 Near Signal Width Immediately
Position Deviation Over-
Pn526 5242880 flow Alarm Level at Servo Immediately
ON
Position Deviation Over-
Pn528 100 flow Warning Level at Servo | Immediately
ON
Pn529 10000 Sheed Limit Level at Servo. | mmediately
Multiplier per Fully-closed .
Pn52A 20 Rotation Immediately
Pn52B 20 Overload Warning Level Immediately
Base Current Derating at
Pzt 100 Motor Overload Detection After restart
Program Jogging-Related .
Pn530 0000h Selections Immediately
Pn531 30768 Program Jogging Travel |, iately

Distance

Continued on next page.
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Continued from previous page.

Parameter Lists

Parameter . When
No. Default Setting Name Enabled
Program Jogging Move- .
Pn533 500 ment Speed Immediately
Program Jogging Accelera- .
g 100 tion/Deceleration Time Immediately
Pn535 100 _Fr>lrogram Jogging Waiting Immediately
ime
Program Jogging Number .
Pn536 1 of Movements Immediately
Analog Monitor 1 Offset .
Pn550 0 Voltage Immediately
Analog Monitor 2 Offset .
Pn551 0 Voltage Immediately
Analog Monitor 1 Magnifi- .
Pn552 100 cation Immediately
Pn553 100 Analog Monitor 2 Magnifi- |0 iately
cation
Power Consumption Moni- .
Pn55A 1 tor Unit Time Immediately
Residual Vibration Detec- .
Pn560 400 tion Width Immediately
Pn561 100 Overshoot Detection Level | Immediately
Pn581 20 Zero Speed Level Immediately
Speed Coincidence Detec- .
P 10 tion Signal Output Width | IMmmediately
Brake Reference Output .
Pn583 10 Speed Level Immediately
Pn584 10000 Sheed Limit Level at SeNVo |y mediately
Program Jogging Move- .
Pn585 50 ment Speed Immediately
Pn586 0 Motor Running Cooling Immediately
Ratio
Polarity Detection Execu-
Pn587 0000h tion Selection for Absolute | Immediately
Linear Encoder
Pn600 0 Regenerative Resistor Immediatel
Capacity Y
Dynamic Brake Resistor
Pn601 0 Allowable Energy Con- After restart
sumption
Pn603 0 Regenerative Resistance Immediately
Pn604 0 Dynamic Brake Resistance | After restart
Clearance Control Selection
Pn6E8 0000h Application Switches After restart
Pn6E9 100 E‘rs.t Stage Switching Kp | |6 diately
atio
Second Stage Switching .
Pn6EA 0 Kp Deviation Immediately
Second Stage Switching .
Pn6EC 100 Kp Ratio Immediately
Third Stage Switching Kp .
Pn6ED 0 Deviation Immediately
Pn6EF 100 ;hlr.d Stage Switching Kp Immediately
atio
Pn6EO 0 Clearance Position Devia- Immediately

tion Overflow Level

Continued on next page.
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Parameter . When
No. Default Setting Name Enabled
Pn6F2 0 Maximum Clearance Offset | Immediately
Pn6F4 0 Minimum Clearance Offset | Immediately
Pn6F6 0 AD Input Gain Immediately
Pn6F8 0 AD Zero Adjustment Immediately
Position Loop Differential .
Pn6F9 0 Time Constant Immediately
Analog Feedback Filter .
Pn6FA 0 Time Constant Immediately
Pn6FC 5242880 Clearance Position Devia- | |, e iatel
tion Error Level Y
Pn800 1040h Communications Controls | Immediately
Application Function Selec- .
P 0003h tions 6 (Software Limits) Immediately
Pn803 10 Origin Range Immediately
Pn804 1073741823 Forward Software Limit Immediately
Pn806 -1073741823 Reverse Software Limit Immediately
Absolute Encoder Origin Immedi-
Pn808 0 Offset ately™
First Stage Linear Accelera- | Immedi-
AT 100 tion Constant ately™?
Second Stage Linear Immedi-
HUS0s 100 Acceleration Constant ately™
Acceleration Constant Immedi-
FIELE 0 Switching Speed ately™
Pn8OD 100 First Stage Linear Decelera- Imme<*j3|—
tion Constant ately
Second Stage Linear Immedi-
FULlNS 100 Deceleration Constant ately™
Deceleration Constant Immedi-
Pn8OF 0 Switching Speed ately™
Pn810 0 Exponential Acceleration/ Immegh—
Deceleration Bias ately™
Pn811 0 Exponential Acceleration/ Immedi-
Deceleration Time Constant ately™?
Pn812 0 Movement Average Time Immei:i;—
ately
External Positioning Final Immedi-
LU 100 Travel Distance ately™?
Origin Return Mode Set- Immedi-
Pn816 0000h tings ately”
- Immedi-
Pn817 50 Origin Approach Speed 1 ately”
. Immedi-
Pn818 5 Origin Approach Speed 2 ately”
Pn819 100 Final Travel Distance for Immeij;—
Origin Return ately
Pn81E 0000h i?opnust Signal Monitor Selec- | |1 diately
Pn81F 0010h Command Data Allocations | After restart
Pn820 0 Forward Latching Area Immediately
Pn822 0 Reverse Latching Area Immediately
Pn824 0000h Option Monitor 1 Selection | Immediately

Continued on next page.
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Continued from previous page.

Parameter Lists

Parameter . When
No. Default Setting Name Enabled
Pn825 0000h Option Monitor 2 Selection | Immediately
Linear Deceleration Con- Immedi-
Ay 100 stant 1 for Stopping ately™
SVOFF Waiting Time (for
Pn829 0 SVOFF at Deceleration to Immediately
Stop)
Pn82A 1813h Option Field Allocations 1 After restart
Pn82B 1D1Ch Option Field Allocations 2 After restart
Pn82C 1F1Eh Option Field Allocations 3 After restart
Pn82D 0000h Option Field Allocations 4 After restart
Pn82E 0000h Option Field Allocations 5 After restart
Pn833 0000h Motion Settings After restart
First Stage Linear Accelera- |  Immedi-
FliiEE 100 tion Constant 2 ately™
Second Stage Linear Immedi-
A 100 Acceleration Constant 2 ately™
Acceleration Constant Immedi-
PR 0 Switching Speed 2 ately™
First Stage Linear Decelera- | Immedi-
AT 100 tion Constant 2 ately™
Second Stage Linear Immedi-
ARG 100 Deceleration Constant 2 ately™
Deceleration Constant Immedi-
AUl 0 Switching Speed 2 ately™
Linear Deceleration Con- Immedi-
Azl 100 stant 2 for Stopping ately™
Second Origin Approach Immedi-
Pn842 0 Speed 1 ately™
Second Origin Approach Immedi-
Pn844 0 Speed 2 ately”
POSING Command Scurve Immedi-
Pn846 0 Acceleration/Deceleration 3
Rate ately
P850 0 g‘“mber of Latch Immediately
equences
Continuous Latch .
Pn851 0 Sequence Count Immediately
Pn852 0000h hﬁg’sh Sequence 110 4 Set-| | 1o diately
Pn853 0000h hﬁg’sh Sequence 510 8 Set- | |6 diately
SVCMD_IO Input Signal .
Pn860 0000h Monitor Allocations 1 Immediately
SVCMD_IO Input Signal .
Pn861 0000h Monitor Allocations 2 Immediately
SVCMD_IO Input Signal .
Pn862 0000h Monitor Allocations 3 Immediately
SVCMD_IO Input Signal .
Pn863 0000h Monitor Allocations 4 Immediately
SVCMD_IO Output Signal .
Pn868 0000h Monitor Allocations 1 Immediately
Pn869 0000h SVOMD_IO Output Signal | 1 1 iately

Monitor Allocations 2

Continued on next page.
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Parameter . When
No. Default Setting Name Enabled
Station Address Monitor .
gl - (for maintenance, read only) Immediately
Set Transmission Byte
Pn881 - Count Monitor [bytes] (for Immediately
maintenance, read only)
Transmission Cycle Setting
Pn882 - Monitor [x 0.25 us] (for Immediately
maintenance, read only)
Communications Cycle
_ Setting Monitor [transmis- .
Pn8s3 sion cycles] (for mainte- immediately
nance, read only)
Pn884 0000h Communications Controls 2 | Immediately
MECHATROLINK Receive
Pn88A 0 Error Counter Monitor (for | Immediately
maintenance, read only)
Command Data Monitor
i:gig to Oh during Alarm/Warning (for Immediately
maintenance, read only)
Response Data Monitor
ﬁnggg to Oh during Alarm/Warning (for Immediately
n maintenance, read only)
Pn900 0 Number of Parameter After restart
Banks
Pn901 0 Number of Parameter Bank After restart
Members
Pn902 to Parameter Bank Member
Pn910 0000h Definition After restart
Parameter Bank Data (Not
A 0000h saved in nonvolatile mem- | Immediately
Pn95F
ory.)
01 B Encoder Type Selection B
PnA02 (read only)
02 3 Motor Type Selection B
PnA04 (read only)
03 3 Semi-closed/Fully-closed B
PnA06 Selection (read only)
04 _ Rated Motor Speed _
PnA08 (read only)
05 _ Maximum Output Speed B
PnAOA (read only)
06 L
PnAOC - Speed Multiplier (read only) -
o - Rated Torque (read only) -
PnAOE qu y
08 _ Maximum Output Torque B
PnA10 (read only)
09 .
PnA12 - Torque Multiplier (read only) -
0A .
PnA14 - Resolution (read only) -
e 0 Scale Pitch After restart
PnA16
0C _ Pulses per Scale Pitch B
PnA18 (read only)

Continued on next page.
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Parameter Lists

Parameter . When
No. Default Setting Name Enabled
21 Electronic Gear Ratio
PnA42 16 (Numerator) After restart
22 Electronic Gear Ratio
PnA44 1 (Denominator) After restart
23 0 Absolute Encoder Origin Immedi-
PnA46 Offset ately™?
24 . - .
PRA48 65535 Multiturn Limit Setting After restart
25 0000h Limit Settin After restart
PnA4A 9
26 - .
PRA4C 1073741823 Forward Software Limit Immediately
ed 0 Reserved (Do not change.) | Immediatel
PnA4E 98 y
28 - .
PRA50 -1073741823 Reverse Software Limit Immediately
2 0 Reserved (Do not change.) | Immediatel
PnA52 9e y
41 . .
PRAS2 0 Speed Unit Selection After restart
2 0 Speed Base Unit Selection | After restart
PnA84 P
e Oh Position Unit Selection After restart
PnA86
44 Position Base Unit Selec-
PnA8S 0 tion After restart
45 . . .
PRABA Oh Acceleration Unit Selection | After restart
46 Acceleration Base Unit
PnASC 4 Selection After restart
47 . .
PRASE 1h Torque Unit Selection After restart
o8 0 Torque Base Unit Selection | After restart
PnA90 au
49 Supported Unit Systems B
PnA92 0601011Fh (read only)
61 . .
PRAC2 40000 Speed Loop Gain Immediately
62 Speed Loop Integral Time .
PRACA 20000 Constant Immediately
63 . . .
PRAC6 40000 Position Loop Gain Immediately
& 0 Feedforward Compensation | Immediatel
PnAC8 P y
65 Position Loop Integral Time .
PnACA 0 Constant Immediately
66 Positioning Completed .
PRACC 7 Width Immediately
67 . . .
PnACE 1073741824 Near Signal Width Immediately
81 0 Exponential Acceleration/ Immedi-
PnB02 Deceleration Time Constant ately™
82 . Immedi-
PRBO4 0 Movement Average Time ately”

Continued on next page.
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Parameter . When
No. Default Setting Name Enabled
83 External Positioning Final .
PnB06 100 Travel Distance Immediately
84 X 5,900h referegce
o . .
PHBOS uni S1Soc’grr]r\1/i?1r’1*e to Origin Approach Speed Immediately
85 X 55)Oh reference
it rted t igi i
PrBOA uni S1SO?§rr]r\1/i(re1"e o Origin Return Creep Speed | Immediately
86 Final Travel Distance for .
PnBOC 100 Origin Return Immediately
87 ) . . .
PRBOE 1h Fixed Monitor Selection 1 Immediately
&4 Oh Fixed Monitor Selection 2 Immediatel
PnB10 y
89 SEL_MON (CMN1) Monitor .
PnB12 Oh Selection 1 Immediately
8A SEL_MON (CMNZ2) Monitor .
PnB14 Oh Selection 2 Immediately
8B o . . .
PnB16 10 Origin Detection Width Immediately
. 100 Forward Torque Limit Immediatel
PnB18 9 y
2D 100 Reverse Torque Limit Immediatel
PnB1A qu y
8E Zero Speed Detection .
PRB1C 20000 Range Immediately
8F Speed Coincidence Signal .
PnB1E 10000 Detection Width Immediately
90 Servo Command Control
PRB20 OFFF3F3Fh Field Enable/Disable Selec- -
n tions (read only)
91 Servo Status Field Enable/
OFFF3F33h Disable Selections (read -
PnB22
only)
92 Output Bit Enable/Disable
PnB24 007FOTFON Selections (read only) -
93 Input Bit Enable/Disable
PnB26 FFOFFEFEN Selections (read only) -

*1. The enable timing depends on the digit that is changed. Refer to the following section for details.

Iz 10.1 List of Servo Parameters on page 10-2

*2. The parameter setting is enabled after SENS_ON command execution is completed.
*3. 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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11.1 Corresponding SERVOPACK and SigmaWin+ Function Names

11.1.1 Corresponding SERVOPACK Utility Function Names

m Corresponding SERVOPACK and SigmaWin+ Function Names

This section gives the names and numbers of the utility functions and monitor display functions
used by the SERVOPACKSs and the names used by the SigmaWin+.

1111 Corresponding SERVOPACK Utility Function Names
SigmaWin+ SERVOPACK
Button in
Menu Dialog Function Name Fn No. Function Name
Box
Initialize Fn005 | Initializing Parameters
Software Reset FnO30 | Software Reset
Setup Wizard - -
, I/0O Signal Allocation - -
Basic Func- .
tions FnO11 | Display Servomotor Model
Fn012 | Display Software Version
Product Information FnO1E | Display SERVOPACK and Servomotor IDs
Display Servomotor ID from Feedback Option
FnO1F
Module
Reset Absolute Encoder FnO08 | Reset Absolute Encoder
. - Multiturn Limit Setting after Multiturn Limit Dis-
Multi-turn Limit Setup Fn013 agreement Alarm
Encoder Set-
ting Search Origin FnOO3 | Origin Search
Zero Point Position Setting Fn020 | Set Absolute Linear Encoder Origin
Polarity Detection FnO80 | Polarity Detection
Motor Parameter Scale Write - -
FnOOO | Display Alarm History
Troubleshoot- Display Alarm FnO0O6 | Clear Alarm History
ing Fn014 | Reset Option Module Configuration Error
Alarm Trace - -
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm
, Jog Fn002 | Jog
Operation -
Program JOG Operation Fn004 | Jog Program
Trace - -
) Real Time Trace - -
Monitor .
Monitor - -
Life Monitor - -
Tuning -
Autotuning without Host Refer- | Fn201 | Advanced Autotuning without Reference
ence
Tuning - . .
Autotuning with Host Reference Fn202 | Advanced Autotuning with Reference
Tuning - .
Custom Tuning Fn203 | One-Parameter Tuning
Tuning Tuning -
Custom Tuning - Fn204 | Adjust Anti-resonance Control
Adjust Anti-resonance Control
Tuning -
Custom Tuning - Fn205 | Vibration Suppression

Vibration Suppression

System Tuning

Edit Online Parameters

Continued on next page.



11.1 Corresponding SERVOPACK and SigmaWin+ Function Names

11.1.1 Corresponding SERVOPACK Utility Function Names

Continued from previous page.

SigmaWin+ SERVOPACK
Button in
Menu Dialog Function Name Fn No. Function Name
Box
Mechanical Analysis - -
. . Easy FFT Fn206 | Easy FFT

Diagnostic , .
Ripple Compensation - -
Online Vibration Monitor - -
Adjust the Analog Monitor Out- | FNO0C | Adjust Analog Monitor Output Offset
put FnOOD | Adjust Analog Monitor Output Gain

FnOOE | Autotune Motor Current Detection Signal Offset
Adjust the Motor Current - g. ;
Detection Offsets FnOOF Manually Adjust Motor Current Detection Signal
Offset

Initialize Vibration Detection | £ 01 | |njtialize Vibration Detection Level

Others Level
Parameter Converter - -
SERVOPACK Axis Name Set- | B
ting
Write Prohibited Setting FnO10 | Write Prohibition Setting

Motor Parameter SERVOPACK
Write

Appendices



11.1 Corresponding SERVOPACK and SigmaWin+ Function Names

11.1.2 Corresponding SERVOPACK Monitor Display Function Names

1112 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 [%]
(o)
Torque Reference [%] Un002 (percentage of rated torque)
 Rotary Servomotors:
Rotational Angle 1 [encoder » Rotary Servomotors:
pulses] Rotational Angle 1 [encoder pulses]
(number of encoder pulses from (number of encoder pulses from origin within
origin within one encoder rotation) Un003 one encoder rotation displayed in decimal)
« Linear Servomotors: * Linear Servomotors:
Electrical Angle 1 [linear encoder Electrical Angle 1 [linear encoder pulses]
pulses] (linear encoder pulses from the polarity origin
(linear encoder pulses from the displayed in decimal)
polarity origin)
 Rotary Servomotors:
Rotational Angle 2 [deg] » Rotary Servomotors:
(electrical angle from origin within Rotational Angle 2 [deg]
one encoder rotation) Un004 (electrical angle from polarity origin)
* Linear Servomotors: * Linear Servomotors:
Electrical Angle 2 [deg] Electrical Angle 2 [deg]
(electrical angle from polarity ori- (electrical angle from polarity origin)
gin)
4 Input Reference Pulse Speed [min™]
Input Reference Pulse Speed [min”] | Un007 (displayed only during position control)
. . . Position Error Amount [reference units]
Position Deviation [reference units] Un008 (displayed only during position control)
Motion Accumulated Load Ratio [%]
Monitor Accumulated Load Ratio [%] Un009 | (percentage of rated torque: effective torque in
cycles of 10 seconds)
Regenerative Load Ratio [%]
. o (percentage of processable regenerative
Regenerative Load Ratio [%] UnQOA power: regenerative power consumption in
cycles of 10 seconds)
. . ) Power Consumed by DB Resistance [%]
SDJrr%angon B[Or/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]
gii%g?ok Pulse Counter [encoder Un00D | Feedback Pulse Counter [encoder pulses]
Fully-closed Loop Feedback Pulse
Fully-closed Loop Feedback Pulse Counter
ﬁ)cc))r%nter [external encoder resolu- UnOOE [external encoder resolution]
Upper Limit Setting of Motor Maxi- Upper Limit Setting of Motor Maximum Speed/
mum Speed/Upper Limit Setting of | Un010™' | Upper Limit Setting of Encoder Output Resolu-
Encoder Output Resolution tion
Total Operation Time [100 msg] Un012 | Total Operation Time [100 msg]
Eﬁﬁg]ba(:k Pulse Counter [reference Un013 | Feedback Pulse Counter [reference units]
Current Backlash Compensation Un030 Current Backlash Compensation Value [0.1 ref-
Value [0.1 reference units] erence units]
Backlash Compensation Value Set- Un031 Backlash Compensation Value Setting Limit

ting Limit [0.1 reference units]

[0.1 reference units]

Continued on next page.
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11.1.2 Corresponding SERVOPACK Monitor Display Function Names

Continued from previous page.

SigmaWin+ SERVOPACK
Button in
Menu Name [Unit] Un No. Name [Unit]
Dialog Box
Power Consumption [W] Un032 | Power Consumption [W]
Consumed Power [0.001 Wh] Un033 | Consumed Power [0.001 Wh]
[(\)/\L/Jrr:]wulatlve Power Consumption Un034 | Cumulative Power Consumption [Wh]
Absolute Encoder Multiturn Data Un040 | Absolute Encoder Multiturn Data
Position within One Rotation of Uno41 Position within One Rotation of Absolute
Motion Absolute Encoder [encoder pulses] Encoder [encoder pulses]
Monitor Lower Bits of Absolute Encoder U Lower Bits of Absolute Encoder Position
o n042
Position [encoder pulses] [encoder pulses]
Upper Bits of Absolute Encoder Upper Bits of Absolute Encoder Position
o Un043
Position [encoder pulses] [encoder pulses]
Clearance Offset Reference (Input) Clearance Offset Reference (Input) [Reference
; Unit4 .
[Reference Unit] Unit]
Gap (Output) [Reference Unit] Un115 | Gap (Output) [Reference Unit]
Gap (Output) [AD Value] Un116 | Gap (Output) [AD Value]
Polarity Sensor Signal Monitor Un0o11 Polarity Sensor Signal Monitor
Statgs Active Gain Monitor Uno14 Effeptive Gain Monitor (gain settings 1 =1, gain
Monitor settings 2 = 2)
Safety I/O Signal Monitor Un015 | Safety I/0 Signal 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 — Uno25 SERVOPACK Installation Environment Monitor
SERVOPACK [%]
Installation Environment Monitor — Un026™ Servomotor Installation Environment Monitor
Servomotor n (%]
Service gifl\t”?r? Ilz_zlafr? Prediction Monitor — Un027 | Built-in Fan Remaining Life Ratio [%)]
Life Moni- S ervice Life Prediotion Monit
tor Cerwcg e Frediction Monitor = Un028 | Capacitor Remaining Life Ratio [%]
apacitor
Service Life Prediction Monitor — Surge Prevention Circuit Remaining Life Ratio
. - Un029 o
Surge Prevention Circuit (%]
Service Life Prediction Monitor — . - -~ . .
Dynarmic Brake Circuit Un02A | Dynamic Brake Circuit Remaining Life Ratio [%]
Linear Encoder Pitch (Scale pitch = Un084 x
Product Un084 | . sunoss
Informa- Motor — Resolution (o)
tion Un085 Linear Encoder Pitch Exponent (Scale pitch =
Un084 x 10Un085 [pm))
- Un020 | Rated Motor Speed [min™']
- Un021 | Maximum Motor Speed [min™]

*1. You can use Un010 to monitor the upper limit setting for the maximum motor speed or the upper limit setting for
the encoder output resolution.
You can monitor the upper limit of the encoder output resolution setting (Pn281) for the current maximum motor
speed setting (Pn385), or you can monitor the upper limit of the maximum motor speed setting for the current
encoder output resolution setting.
Select which signal to monitor with Pn080 = n.XOOO (Calculation Method for Maximum Speed or Encoder
Output Pulses).
- If Pn080 = n.0OO0O, the encoder output resolution (Pn281) that can be set is displayed.

- If Pn080 = n.1000, the maximum motor speed (Pn385) that can be set is displayed in mm/s.

*2. This applies to the following motors. The display will show O for all other models.
SGM7J, SGM7A, SGM7P, SGM7G, SGM7E, SGM7F, SGMCV, and SGMMV

Appendices
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