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Sigma-7 Series SERVOPACKSs

Outline of Manual

1 General
1.1 About this Manual

This manual provides information required to select Z-7S SERVOPACKSs with PROFINET
Communications References for Z-7-Series AC Servo Drives, and to design, perform trial
operation of, tune, operate, and maintain the Servo Drives.

Read and understand this manual to ensure correct usage of the Z-7-Series AC Servo

Drives.

Keep this manual in a safe place so that it can be referred to whenever necessary.

1.2  Outline of Manual
The contents of the chapters of this manual are described in the following table.
Refer to these chapters as required.
Chapter Chapter Title Contents
1 Basic Information on SER- Provides information required to select SER-
VOPACKs VOPACKS, such as SERVOPACK models and
combinations with Servomotors.

2 Selecting a SERVOPACK  Provides information required to select SER-
VOPACKS, such as specifications, block dia-
grams, dimensional drawings, and connection
examples.

3 SERVOPACK Installation Provides information on installing SERVO-
PACKs in the required locations.

4 Wiring and Connecting Provides information on wiring and connecting

SERVOPACKSs SERVOPACKS to power supplies and periph-
eral devices.

5 Basic Functions That Describes the basic functions that must be set

Require Setting before before you start Servo System operation. It
Operation also describes the setting methods.

6 Application Functions Describes the application functions that you
can set before you start Servo System opera-
tion. It also describes the setting methods.

7 Trial Operation and Actual  Provides information on the flow and proce-

Operation dures for trial operation and convenient func-
tions to use during trial operation.

8 Tuning Provides information on the flow of tuning,
details on tuning functions, and related oper-
ating procedures.

9 Monitoring Provides information on monitoring SERVO-
PACK product information and SERVOPACK
status.

10 Fully-Closed Loop Control  Provides detailed information on performing
fully-closed loop control with the SERVOPACK.

11 Safety Functions Provides detailed information on the safety
functions of the SERVOPACK.

12 PROFINET Communica- Provides basic information on PROFINET com-

tions munications.
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General

Chapter Chapter Title

13 PROFIdrive Drive Profile
14 Object Dictionary

15 Maintenance

16 Parameter and Object Lists
17 Appendices

Outline of Manual

Contents

Provides detailed information on the PROFI-
drive drive profile.

Provides an overview and details on the object
dictionary.

Provides information on the meaning of,
causes of, and corrections for alarms and
warnings.

Provides information on parameters and
objects.

Provides information on interpreting panel dis-
plays and tables of corresponding SERVO-
PACK and SigmaWin+ function names.
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Related Documents

1.3 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.

System Components
T TN
Machine Controllers Servo Drives
[0) )
% Machine @ [6)
@) Controller MP3300 3-7-Series
o and )
'*(B' Servo Drive Catalog Catalog
O General
Catalog
./ ./
/Machme Controllers )
® ® e , )
- . SERVOPACKSs with Built-in Controllers: £-7C
Built-in Option
User’s
Manuals Manuals ©® @ @
Enclosed 3-7-Series Built-in ¥-7-Series L/
Documents z-7C Function z-7C
/ SERVOPACK SERVOPACK
SERVOPACKS: £-7S and £-7W Manuals _
Troubleshooting
Product Manual | Manual
S ~/
® (©] (W) ®
Enclosed X-7-Series X-7-Series X-7-Series Option
Documents =78 Z-78/2-TW 3-7S/E-TW Module
SERVOPACK SERVOPACK SERVOPACK
Product Hardware Option FT/EX User’s
1) Manuals Manual
6 (such as this manual) Product Manuals Product Manuals
>
c \ /
B ™
2 Servomotors
® ®
Enclosed 2-7-Series
Documents Servomotor
Product
Manuals
N _/
a N\
Other Documents ;
® @® @ @® @
>-7-Series X-7-Series Programming X-7-Series Distributed
Peripheral MECHATROLINK Manuals Operation 1/0 Module
Device Communications Interface
User’s
Selection Command Operating Manual
Manual Manuals Manuals
o _/
Fig. 1: Related Documents Sigma 7 Series
Classification Document Name Document No. Description
1 Machine Controller and AC Servo KAEP S800001 22 Describes the features and appli-
: Drive Solutions Catalog cation examples for combinations
Machine Controller f MP3000-Series Machine C
and Servo Drive Gen- 0 -oeries -aC ine ~on-
trollers and X-7-Series AC Servo
eral Catalog Bl
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Classification
2
MP3300 Catalog

3
> -7-Series Catalog

4

Built-in Function Man-
uals

5

Option Module User’s
Manuals

6
Enclosed Documents

Document Name
Machine Controller MP3300

AC Servo Drives -7 Series

>-7-Series AC Servo Drive 2-7C
SERVOPACK Motion Control
User’s Manual

Machine Controller MP3000
Series Communications User’s
Manual

Machine Controller MP2000
Series Communication Module
User’s Manual

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

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

Machine Controller MP2000
Series I/O Module User’s Manual

Machine Controller MP2000
Series Analog Input/Analog
Output Module Al-01/A0-01
User’s Manual

Machine Controller MP2000
Series Counter Module CNTR-01
User’s Manual

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

>-V-Series/2-V-Series for Large-
Capacity Models/ Z-7-Series
Safety Precautions Option Module

>-V-Series/>-V-Series for Large-
Capacity Models/ 2-7-Series
Installation Guide Command
Option Module

Document No.
KAEP C880725 03

KAEP S800001 23

SIEP S800002 03

SIEP C880725 12

SIEP C880700 04

SIEP C880700 36

SIEP C880700 39

SIEP C880700 34

SIEP C880700 26

SIEP C880700 27

TOMP C710828 00

TOBP C720829 00

TOBP C720829 01

Related Documents

Description

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

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

Provides detailed information on
the specifications, system configu-
ration, and application methods

of the Motion Control Function
Modules (SVD, SVC4, and SVR4)
for ¥- 7-Series £-7C SERVO-
PACKs.

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 ¥-7C SERVO-
PACKs.

Provide detailed information on
the specifications and communi-
cations methods for the Com-
munications Modules that can
be mounted to MP3000-Series
Machine Controllers and 2-7-
Series 2-7C SERVOPACKS.

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 2-
7-Series 2-7C SERVOPACKS.

Provides detailed information for
the safe usage of 2-7-Series SER-
VOPACKS.

Provides detailed information for
the safe usage of Option Modules.

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

Classification

7

2 -7-Series 2-7C
SERVOPACK Product
Manual

8

> -7-Series Z-7C
SERVOPACK Trou-
bleshooting Manual

9

2 -7-Series 2-7S
SERVOPACK Product
Manuals

10

> -7-Series
>-7S/2-TW SERVO-
PACK with Hardware
Option Specifications
Product Manuals

11

2-7-Series 2-7S/2-TW
SERVOPACK FT/EX
Product Manuals

Document Name

>-V-Series/2-V-Series for Large-
Capacity Models/ Z-7-Series
Installation Guide Fully-closed
Module

>-V-Series/2-V-Series for Large-
Capacity Models/ -7-Series
Installation Guide Safety Module

>-V-Series/Z-V-Series for Large-
Capacity Models/ Z-7-Series
Installation Guide INDEXER
Module

>-V-Series/>-V-Series for Large-
Capacity Models/ Z-7-Series
Installation Guide DeviceNet
Module

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

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

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

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

>-7-Series AC Servo Drive 2-7S
SERVOPACK with PROFINET
Communications References
Product Manual

>-7-Series AC Servo Drive
2-7S/Z-TW SERVOPACK with
Hardware Option Specifications
Dynamic Brake Product Manual

>-7-Series AC Servo Drive
>-7TW/Z-7C SERVOPACK with
Hardware Option Specifications
HWBB Function Product Manual

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Speci-
fication for Indexing Application
Product Manual

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Speci-
fication for Tracking Application
Product Manual

Document No.
TOBP C720829 03

TOBP C720829 06

TOBP C720829 02

TOBP C720829 07

SIEP S800002 04

SIEP S800002 07

SIEP S800001 64

SIEP S800001 70

This manual (SIEP

YEUOCT7P 02)

SIEP S800001 73

SIEP S800001 72

SIEP S800001 84

SIEP S800001 89

Description

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

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

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

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

Provides detailed information on
selecting 2-7-Series 2-7C SER-
VOPACKS; installing, connecting,
setting, testing in trial operation,
and tuning Servo Drives; writing,
monitoring, and maintaining pro-
grams; and other information.

Provides detailed troubleshooting
information for 2-7-Series 2-7C
SERVOPACKS.

Provide detailed information

on selecting ¥-7-Series SER-
VOPACKSs and information on
installing, connecting, setting, per-
forming trial operation for, tuning,
monitoring, and maintaining the
Servo Drives.

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

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

20
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Classification

12

Option Module User’s
Manual

13

Enclosed Documents

14

>-7-Series Servo-
motor Product Man-
uals

15

2-7-Series Peripheral
Device Selection
Manual

Document Name

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Speci-
fication for Application with Spe-
cial Motor, SGM7D Motor Product
Manual

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Spec-
ification for Press and Injec-

tion Molding Application Product
Manual

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Specifi-
cation for Transfer and Alignment
Application Product Manual

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Spec-
ification for Torque/Force Assis-
tance for Conveyance Application
Product Manual

>-7-Series AC Servo Drive 2-7S
SERVOPACK with FT/EX Specifi-
cation for Cutting Application Feed
Shaft Motor Product Manual

AC Servo Drives 2-V Series/Z-V
Series for Large-Capacity Models/
>-7 Series User’s Manual Safety
Module

AC Servo Drive Rotary Servo-
motor Safety Precautions

AC Servomotor Linear ¥ Series
Safety Precautions

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

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

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

2-7-Series AC Servo Drive Periph-
eral Device Selection Manual

Document No.
SIEP S800001 91

SIEP S800001 94

SIEP S800001 95

SIEP S800002 09

SIEP S800002 10

SIEP C720829 06

TOBP C230260 00

TOBP C230800 00

SIEP S800001 36

SIEP S800001 37

SIEP S800001 38

SIEP S800001 32

Related Documents

Description

Provides details information
required for the design and main-
tenance of a Safety Module.

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

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

Provide detailed information on
selecting, installing, and con-
necting the ¥-7-Series Servomo-
tors.

Provides the following information
in detail for 2-7-Series Servo Sys-
tems.

® Cables: Models, dimensions,
wiring materials, connector
models, and connection speci-
fications

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

Classification
16

2-7-Series
MECHATROLINK
Communications
Command Manuals

17

Programming Man-
uals

18

>-7-Series Operation

Interface Operating
Manuals

19

Distributed 1/0 Module

User’s Manual

Document Name

>-7-Series AC Servo Drive
MECHATROLINK-IIl Communica-
tions Command Manual

>-7-Series AC Servo Drive
MECHATROLINK-III Communica-
tions Standard Servo Profile Com-
mand Manual

Machine Controller MP3000
Series Ladder Programming
Manual

Machine Controller MP3000
Series Motion Programming
Manual

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

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

AC Servo Drive Engineering Tool
SigmaWin+ Operation Manual

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

Document No.
SIEP S800001 30

SIEP S800001 31

SIEP C880725 13

SIEP C880725 14

SIEP C880761 03

SIEP S800001 33

SIET S800001 34

SIEP C880781 04

Description

Provides detailed information on
the MECHATROLINK-II communi-
cations commands that are used
for a 2-7-Series Servo System.

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

Provides detailed information on
the ladder programming specifica-
tions and instructions for MP3000-
Series Machine Controllers and 2-
7-Series 2-7C SERVOPACKS.

Provides detailed information on
the motion programming and
sequence programming specifica-
tions and instructions for MP3000-
Series Machine Controllers and 2-
7-Series 2-7C SERVOPACKS.

Describes in detail how to operate
MPE720 version 7.

Describes the operating proce-
dures for a Digital Operator for a
2-7-Series Servo System.

Provides detailed operating pro-
cedures for the SigmaWin+ Engi-
neering Tool for a 2-7-Series
Servo System.

Describes the functions, spec-
ifications, operating methods,
and MECHATROLINK-III commu-
nications for the Remote I/O
Modules for MP2000/MP3000-
Series Machine Controllers.

22
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1.4

Technical Terms and Abbre-
viations Used in This
Manual

Using This Manual

Using This Manual

The following tables show the meaning of the terms and abbreviations used in this

manual.

General SERVOPACK:-related Terms

Term

Servomotor

Rotary Servomotor

Direct Drive Servomotor

Linear Servomotor
SERVOPACK

Servo Drive

Servo System

Servo ON
Servo OFF

Servo ON command
(Enable Operation com-
mand)

Servo OFF command
(Disable Operation com-
mand)

Base block (BB)

Servo Lock

Main Circuit Cable

SigmaWin+

PROFINET-related Terms
Term

Acyclic communication

Array

Meaning

A Z-7-Series Rotary Servomotor, Direct Drive Servomotor, or
Linear Servomotor.

A generic term used for a 2-7-Series Rotary Servomotor
(SGMMYV, SGM7J, SGM7A, SGM7P, or SGM7G) or a Direct
Drive Servomotor (SGM7E, SGM7F, SGMCV, or SGMCS).
The descriptions will specify when Direct Drive Servomotors
are excluded.

A Z-7-Series Direct Drive Servomotor (SGM7E, SGM7F,
SGMCV, or SGMCS).

A Z-7-Series Linear Servomotor (SGLG, SGLF, or SGLT).

A Z-7-Series 2-7S Servo Amplifier with PROFINET Commu-
nications References.

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.

Supplying power to the motor.
Not supplying power to the motor.

A command that is used to turn ON the servo (i.e., supply
power to the motor) when bit 3 of controlword (6040h) is
changed to 1 (ON) while the control power supply and main
circuit power supply are ON.

A command that is used to turn OFF the servo (i.e., power
not supplied to the motor) when bit 3 of controlword (6040h)
is changed to 0 (OFF) while the control power supply and
main circuit power supply are ON.

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

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

One of the cables that connect to the main circuit termi-
nals, 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 Engineering Tool is installed.

Description

Communication in which messages are sent only once on
request.

Parameter consisting of data fields of equal data type.
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Term Description

Cyclic communication Communication in which parameter/process data objects are
sent cyclically at pre-defined intervals.

DCP Discovery Control Protocol. A protocol that allows the 10-
Controller to find every PROFINET IO-Device on a subnet.

Fault Event that leads to tripping of the device.

GSDML file XML-based device description files in a specified form.

Each different 10-Device type on the PROFINET IO network
needs to have its own GSDML file.

Index Access reference for objects in PROFINET IO. 'PNU' is the
PROFINET designation for index.
[O-Controller Control system with bus initiative. In PROFINET 10 termi-

nology, |O-Controllers are also called master stations or
active stations.

IO-Device Subordinated bus participant. In PROFINET 1O terminology,
IO-Devices are also called passive stations or nodes.

Name Symbolic name of a parameter.

Parameter Value that can be accessed as an object, eg, variable, con-
stant, signal.

Parameter number Parameter address

Process data Data that contains Control word and reference value or

Status word and actual value. May also contain other (user-
defined) control information.

Warning Signal caused by an existing alarm which does not lead to
tripping of the device.

PROFINET-related Abbreviations

Abbreviation Description

DAP Device access point

DO Drive Object

DU Drive Unit

GSDML General Station Description Markup Language
IRT Isochronous Real-Time
MAP Module access point

PAP Parameter access point
PNU Parameter number

PZD Process data

PZDO Process data object

RT Real-Time

RPZD Received Process data
STW Control word

TPZD Transmitted Process data
ZSW Status word
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General

Differences in Terms for
Rotary Servomotors and
Linear Servomotors

Notation Used in this
Manual

Using This Manual

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 Servo-
motor, you need to interpret the terms as given in the following table.

Rotary Servomotors

torque

moment of inertia

rotation

forward rotation and reverse rotation
CW and CCW pulse trains

rotary encoder

absolute rotary encoder

incremental rotary encoder

unit: min-*

unit: Nm

® Notation for Reverse Signals

Linear Servomotors

force

mass

movement

forward movement and reverse movement
forward and reverse pulse trains

linear encoder

absolute linear encoder

incremental linear encoder

unit: mm/s

unit: N

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 func-

tions).

Parameters for Numeric Settings

Parameter number

[ The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100
Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1Hz 400, Immediately Tunjng

Vi

1

Object index
number used to

access the
parameter with
PROFINET
communications

This is the
setting range

for the
parameter.

-
This is the minimum
unit (setting increment)
that you can set for

the parameter.

This is the
parameter
setting before
shipment.

.

\

This is when any
change made to
the parameter will
become effective.

This is the parameter
classification.

Fig. 2: Notation for Parameters - Numeric Settings

Parameters for Selecting Functions
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Using This Manual

Notation Example

Engineering Tools Used in
This Manual

Trademarks

This is when any
change made to
the parameter will
become effective.

This is the parameter
classification.

Parameter number

N\

\ Parameter Meaning When Enabled Classification
n.0o0O00 Use the encoder according to encoder specifications.
(default setting)
Pn002 }
n.O0100 Use the encoder as an incremental encoder. After restart Setup
n.O200 Use the encoder as a single-turn absolute encoder.
AN
A\ . .
Object index number | [ The notation “n.000DO” indicates a parameter for This column explains the
used to access the selecting functions. selections for the function.
arameter with Each O indicates the setting for one digit.
EROFINET The notation shown here means that the third digit
- from the right is set to 2.
communications
Fig. 3: Notation for Parameters - Selecting Functions
Notation Examples for Pn002
Digit Notation Numeric Value Notation
n.0 00O Notation Meaning Notation Meaning
—l__> Pn002 = | Indicates the first digit from Pn002 = | Indicates that the first digit from
n.OO0O0OX | the right in Pn002. n.OOOA | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.O0OX0O | from the right in PnO02. n.0O10 | the right in Pn002 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OOXODO | the right in Pn002. n.00100 | the right in Pn002 is set to 1.
Pn002 = | Indicates the fourth digit from || Pn002 = | Indicates that the fourth digit from
n.XOODO | the right in Pn002. n.1000 | the right in Pn002 is set to 1.

Fig. 4: Notation Example

This manual uses the interfaces of the SigmaWin+ for descriptions.

PROFINET is a registered trademark of PROFIBUS and PROFINET International (PI).

QR code is a trademark of Denso Wave Inc.

Other product names and company names are the trademarks or registered trade-
marks of the respective company. “TM” and the ® mark do not appear with product or

company names in this manual.
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1.6  Safety Precautions
1.5.1 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 precautions that are provided.

DANGER

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

injury, or fire.

CAUTION

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

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

WARNING
Indicates precautions that, if not heeded, could result in loss of life, serious
(

15.2 Safety Precautions That Must Always Be Observed

General Precautions

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, fre-
quency, 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.
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Storage Precautions

A

A

CAUTION

The SERVOPACK heat sinks, Regenerative Resistors, Servomotors, 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 docu-
ment.

There is a risk of injury, product damage, or machine damage.

Do not use the product in an environment that is subject to water, corro-
sive gases, or flammable gases, or near flammable materials.

There is a risk of electric shock or fire.

NOTICE

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

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

In locations with poor power supply conditions, install the necessary pro-
tective 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 elec-
tromagnetic interference.

Always use a Servomotor and SERVOPACK in one of the specified com-
binations.

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

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.

28
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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 speci-

fications

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.

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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Installation Precautions

/A

NOTICE

Do not hold onto the front cover or connectors when you move a SERVO-
PACK.

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 fumi-
gation must be used.

Example: Heat treatment, where materials are kiln-dried to a core temper-
ature of 56°C for 30 minutes or more.

If the electronic products, which include stand-alone products and prod-
ucts 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.

CAUTION

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

Install SERVOPACKSs, Servomotors, and Regenerative Resistors on non-
flammable materials.

Installation directly onto or near flammable materials may result in fire.

Provide the specified clearances between the SERVOPACK and the con-
trol 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 specifica-
tions, 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.

DANGER
Do not change any wiring while power is being supplied.

There is a risk of electric shock or injury.
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A

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

Connect the AC and DC power supplies to the specified SERVOPACK
terminals.

— Connect an AC power supply to the L1, L2, and L3 terminals and the
L1C and L2C terminals on the SERVOPACK.

— Connect a DC power supply to the B1/@® and &2 terminals and the
L1C and L2C terminals on the SERVOPACK.

There is a risk of failure or fire.

If you use a SERVOPACK with the Dynamic Brake Hardware Option, con-
nect 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.

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 termi-
nals while the CHARGE lamp is lit after turning OFF the power supply
because high voltage may still remain in the SERVOPACK.

There is a risk of electric shock.

Observe the precautions and instructions for wiring and trial operation
precisely as described in this document.

Failures caused by incorrect wiring or incorrect voltage application in the
brake circuit may cause the SERVOPACK to fail, damage the equipment,
or cause an accident resulting in death or injury.

Check the wiring to be sure it has been performed correctly.

Connectors and pin layouts are sometimes different for different models.
Always confirm the pin layouts in technical documents for your model
before operation.

There is a risk of failure or malfunction.

Connect wires to power supply terminals and motor connection terminals
securely with the specified methods and tightening torque.

Insufficient tightening may cause wires and terminal blocks to generate
heat due to faulty contact, possibly resulting in fire.

Use shielded twisted-pair cables or screened unshielded multi-twisted-pair
cables for 1/0 Signal Cables and Encoder 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 terminals, has been completed.

- If a connector is used for the main circuit terminals, remove the main
circuit connector from the SERVOPACK before you wire it.
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— Insert only one wire per insertion hole in the main circuit terminals.

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

Install molded-case circuit breakers and other safety measures to provide
protection against short circuits in external wiring.

There is a risk of fire or failure.

NOTICE

Whenever possible, use the Cables specified by Yaskawa.

If you use any other cables, confirm the rated current and application envi-
ronment of your model and use the wiring materials specified by Yaskawa
or equivalent materials.

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

Do not bundle power lines (e.g., the Main Circuit Cable) and low-current
lines (e.g., the I/O Signal Cables or Encoder Cables) together or run them
through the same duct. If you do not place power lines and low-current
lines in separate ducts, separate them by at least 30 cm.

If the cables are too close to each other, malfunctions may occur due to
noise affecting the low-current lines.

Install a battery at either the host controller or on the Encoder Cable.

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

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

A

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 (Fn002),
Origin Search (Fn003), or Easy FFT (Fn206) utility function is executed.
Take necessary precautions.

There is a risk of machine damage or injury.

When an alarm occurs, the motor will coast to a stop or stop with the
dynamic brake according to a setting in the SERVOPACK. The coasting
distance will change with the moment of inertia of the load. 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 oper-
ation.

There is a risk of injury.
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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 counter-
weight) 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 circuit 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 methods will be different from the stopping
methods used without the Option or with other Hardware Options. For
details, refer to the following manual.

2-7-Series 2-7S/2-7TW SERVOPACK with Dynamic Brake Hard-
ware Option Specifications Product Manual (Manual No.: SIEP
S800001 73)

Do not use the dynamic brake for any application other than an emer-
gency stop.
There is a risk of failure due to rapid deterioration of elements in the

SERVOPACK and the risk of unexpected operation, machine damage,
burning, or injury.

NOTICE

When you adjust the gain during system commissioning, use a measuring
instrument to monitor the torque waveform and speed waveform and con-
firm 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.
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Maintenance and Inspection
Precautions

Troubleshooting Precautions

A

>

A

AN
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.

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 termi-
nals while the CHARGE lamp is lit after turning OFF the power supply
because high voltage may still remain in the SERVOPACK.

There is a risk of electric shock.

- Before you replace a SERVOPACK, back up the settings of the SERVO-
PACK 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.

NOTICE

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.

DANGER

If the safety device (molded-case circuit breaker or fuse) installed in the power
supply line operates, remove the cause before you supply power to the SER-
VOPACK 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 recov-
ered after a momentary power interruption. Design the machine to ensure
human safety when operation restarts.

There is a risk of injury.
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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 SERVO-
PACK 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 transistor 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 external 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.

Disposal Precautions When disposing of the product, treat it as ordinary industrial waste. However, local
ordinances and national laws must be observed. Implement all labeling and warnings
as a final product as required.

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, specifi-
cations 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.

1.6  Warranty
Details of Warranty Warranty Period
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The warranty period for a product that was purchased (hereinafter called the “deliv-
ered 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.

Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attribut-
able to Yaskawa occurs during the above warranty period.

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

- 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 under-
standing 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 programmable Yaskawa products.

- The information described in product catalogs or manuals is provided for the
purpose of the customer purchasing the appropriate product for the intended appli-
cation. 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 property rights or other proprietary rights of third parties as a result of
using the information described in catalogs or manuals.

Suitability for Use

- ltis 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 specifications, and provide safety measures to minimize
hazards in the event of failure.

- Outdoor use, use involving potential chemical contamination or electrical interfer-
ence, 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 installa-
tions subject to separate 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
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Warranty

- 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 cata-
logs and manuals may be changed at any time based on improvements and other
reasons. The next editions of the revised catalogs or manuals will be published with
updated code numbers. Consult with your Yaskawa representative to confirm the
actual specifications before purchasing a product.
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1.7  Compliance with UL Standards, EU Directives, and Other Safety Standards

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

North American Safety
Standards (UL)

o
w
[T
-
o
w
v

T\ us

Fig. 5: UL certified and CSA logos

Product Model North American Safety
Standards (UL File No.)
SERVOPACKSs ® SGD7S UL 61800-5-1 (E147823),
CSA C22.2 No.274
Rotary Servomotors ® SGMMV UL 1004-1
= SGM7A UL 1004-6
= SGM7J (E165827)
® SGM7P
B SGM7G
Direct Drive Servomotors m SGM7E™ UL 1004-1
= SGM7F2 UL 1004-6
= SGMCV (E165827)
Linear Servomotors ® SGLGW UL 1004
= SGLFW (E165827)
m SGLFW2™
m SGLTW

*1. Certification is pending.
*2. SGM7F-00B, -000C, and -00D: Certified; SGM7F-CIOA: Certification is pending.
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European Directives

Fig. 6: CE, TUV Siid Functional Safety and TUV Siid Production monitored Type Tested

tors)

logos
Product Model EU Directive Harmonized Stand-
ards
SERVOPACKSs m SGD7S Machinery Directive EN ISO13849-1:
2006/42/EC 2015
EMC Directive EN 55011 group 1,
2014/30/EU class A
EN 61000-6-2
EN 61000-6-4
EN 61800-3 (Cate-
gory C2, Second
environment)
Low Voltage Direc- EN 50178
tive 2014/35/EU EN 61800-5-1
Rotary Servomotors ® SGMMV EMC Directive EN 55011 group 1,
2004/104/EC class A
EN 61000-6-2
EN 61800-3
Low Voltage Direc- EN 60034-1
tive 2006/95/EC EN 60034-5
m SGM7J EMC Directive EN 55011 group 1,
m SGM7P EN 61000-6-2
B SGM7G EN 61000-6-4
EN 61800-3 (Cate-
gory C2, Second
environment)
Low Voltage Direc- EN 60034-1
tive 2014/35/EU EN 60034-5
Direct Drive Servo- = SGM7E™ EMC Directive EN 55011 group 1,
= SGM7F 2004/108/EC class A
= SGMCV EN 61000-6-2
= SGMCS-00B, EN 61000-6-4"2
O0oc, OOD, .
OOE (Small- EN eI
FapaSC'tM Core- | ow Voltage Direc-  EN 60034-1
ess Servomo- -
tive 2006/95/EC EN 60034-5

Linear Servomotors ® SGLG EMC Directive EN 55011 group 1,
®= SGLF 2004/108/EC class A
m SGLFW2 EN 61000-6-2
m SGLT EN 61000-6-4
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Safety Standards

Product Model EU Directive Harmonized Stand-
ards
Low Voltage Direc- EN 60034-1
tive 2006/95/EC

*1. Certification is pending.

*2. SGMYE: Certification is pending, SGMCS: No application has been made for certifica-
tion.

O - We declared the CE Marking based on the harmonized standards in
the above table.
ﬂ, — These products are for industrial use. In home environments, these

products may cause electromagnetic interference and additional noise
reduction measures may be necessary.

Product Model Safety Standards Standards
SERVOPACKs m SGD7S Safety of Machinery EN ISO13849-1:
2015
IEC 60204-1
Fig. 7: TUV Siid Functional Functional Safety  IEC 61508 series
Safety
IEC 62061
IEC 61800-5-2
EMC IEC 61326-3-1
Safety Parameters
Item Standards Performance Level
Safety Integrity IEC 61508 SIL3
Level
IEC 62061 SILCL3
Probability of Dan-  IEC 61508 PFH =4.04 x 10-° [1/h]
airfrus Failure per e 52061 (4.04% of SIL3)
Performance Level EN ISO 13849-1 PLe (Category 3)
Mean Time to Dan- EN ISO 13849-1 MTTFd: High
gerous Failure of
Each Channel
Average Diagnostic EN ISO 13849-1 DCavg: Medium
Coverage
Stop Category IEC 60204-1 Stop category 0
Safety Function IEC 61800-5-2 STO
Mission Time IEC 61508 10 years
Hardware Fault Tol- IEC 61508 HFT =1
erance
Subsystem IEC 61508 B
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2 Basic Information on SERVOPACKS

2.1

2.2

2.3
2.31

Overview

The Z-7 Series

PROFINET Terminology

232

Data Types

This chapter provides information required to select SERVOPACKS, such as SERVO-
PACK models and combinations with Servomotors.

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

Introduction to PROFINET

Overview

PROFINET (acronym for PROcess Fleld NETwork) is an industry technical standard

for data communication over Industrial Ethernet, designed for collecting data from, and
controlling, equipment in industrial systems, with a particular strength in delivering data
under tight time constraints (on the order of 1 ms or less). The standard is maintained and
supported by Profibus & Profinet International, an umbrella organization headquartered in
Karlsruhe, Germany.

The PROFINET Communications Reference SERVOPACKSs implement the PROFIdrive
drive profile for communications.

Basic position and speed control are supported along with synchronized position and
speed. You can select the type of control to match your system from basic positioning to
high-speed, high-precision path control.

You can also use PROFINET communications to control the high-level servo control
performance, advanced turning functions and many actuators of the -7 Series.

For more information on PROFINET and PROFINET communications, see = Chap. 13.1
‘PROFINET Communication’ ...page 458

For information on PROFINET terms used in this manual, see = Chap. 1.4 ‘Using This
Manual’ ...page 23

The following table lists the data types and ranges that are used in this manual.

Code Data Type Coding Range

(decimal)
B Boolean 1 -
SINT Signed 8-bit integer 2 -128 to 127
INT Signed 16-bit integer 3 -32,768 to 32,767
DINT Signed 32-bit integer 4 -2,147,483,648 to 2,147,483,627
USINT Unsigned 8-bit integer 5 0 to 255
UINT Unsigned 16-bit integer 6 0 to 65,535
UDINT Unsigned 32-bit integer 7 0 to 4,294,967,295
FP Floating Point 8 -
VS Visible String 9 -
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Code Data Type Coding Range
(decimal)

0S Octet String 10 -

N2 Normalised value 16 bit 113 -

N4 Normalised value 32 bit 114 -

233 Data Ranges

The following table lists the data units and notations that are used in this manual.

Notation Description

Pos. unit The user-defined position reference unit that is set in position user unit
(2301h).
1 [Pos. unit] = 2301h|00 / 2301h|01 [inc]

Vel. unit ahseogz?r-defined speed reference unit that is set in velocity user unit

1 [Vel. unit] = 2302h|00 / 2302h|01 [inc/ms]

Acc. unit The user-defined acceleration reference unit that is set in acceleration
user unit (2303h).

1 [Acc. unit] = 2303h|00 / 2303h|01 x 104 [inc/s?]
inc This is the encoder pulse unit.
For a 24-bit encoder, the resolution is 16,777,216 [inc] per rotation.

24 Interpreting the Nameplate

The following basic information is provided on the nameplate.

—AMRE /%
/ @ mect ground wire inal marked wit Symbal, —/

Connectez le fil de terre a la borne reperee par ce symbole,

SERVOPACK model —»= | SERVOPACK MODEL SGD7S—1RGAC0AQ01  IP20 | =— Degree of protection

TPH/3PL 200-260V 50/60E2 o

meor A prg i 3e . 34 swanonG | =— Surrounding air temperature
ATR
e

- el ~5to55%
OUTPUT] 64 200w
3k 3k sk ok ok ok ok kokokokok ok ok ok ok sk ok ok k kK kokok ok
BTO/N sk kkok sk sk ok ok sk k % ©a | E@

Sfokokokok ok okokokok ok okokokkokokok ok

Skokokokok kK ko okokok kokok kokokok ok

o

I

i<l

~

S

& e
Order NUMDEr ——w™ | /N % % % % % % % o % & # * UV
Serial NUMbEr — | S/N ok ko % %k % %k ok % %ok € . SOD 4

C
0 OO0 A1 A

YASKAWA ELECTRIC CORPORATION
72-1 Kurosakishiroishi, Yahatanishi-ku,
Kitakyusyu 806-0004 Japan MADE IN JAPAN

Fig. 8: Nameplate SGD7S-1R6A
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2.5

Part Names

Main circuit
terminals

S O OO
[aNvaNEvagEva¥

S
[y

O O QO
[raQivaNva¥

Q
ka

=

Motor
terminals

Fig. 9: Part Names SGD7S-1R6A

No.

1
2

10

Name
Front Cover
Input Voltage

Nameplate

Model

QR Code

CHARGE

Main Circuit Terminals

Servomotor Terminals (U, V, and

W)

Ground Terminal (©)

Serial Communications Connector

(CN502)

@ —=

Part Names

With Front Cover Open

[
®

@ (onside of —*

SERVOPACK) " | | m
@ ’Aj @ S
®

-
i

W
© Ml
W]
M
o

Description

Indicates the SERVOPACK model and ratings.

The model of the SERVOPACK.

The QR code that is used by the Mechatro-
Cloud service.

Lit while the main circuit power is being sup-
plied.

Note: Even if you turn OFF the main circuit
power supply, this indicator will be lit as long
as the internal capacitor remains charged. Do
not touch the main circuit or motor terminals
while this indicator is lit. Doing so may result in
electric shock.

The terminals depend on the main circuit
power supply input specifications of the SER-
VOPACK.

The connection terminals for the Servomotor
Main Circuit Cable (power line).

The ground terminals to prevent electric
shock. Always connect this terminal.

Connects to the Digital Operator. However,
a Communications Unit (JUSP-JC001-1) is
required to connect a Digital Operator.

e
Reference

~ Chap. 2.4 ‘Inter-
preting the Name-
plate’ ...page 44

~ Chap.
2.6.1 ‘Model Designa-
tions’ ...page 47

= Chap. 5.4.2 ‘Terminal
Symbols and Terminal
Names’ ...page 91

~ Chap. 5.5.1 ‘Terminal
Symbols and Terminal
Names’...page 105

~ Chap. 5.9.1

‘Serial Communica-
tions Connector
(CN502)’ ...page 125
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Part Names

No.
11

12

13

14
15

16

17

18

19
20
21
22

23
24
25

26

Name

Communications Status Indicators

PROFINET Communications Con-
nectors (Input: CN6A, Output:

CN6B)

Computer Connector (CN7)

Safety Option Module Connector
I/0O Signal Connector (CN1)

Feedback Option Module Con-

nector

Safety Connector (CN8)

Encoder Connector (CN2)

Serial Number

DIP Switch (S3)
Switches S1 and S2
PWR

CN
L1 and L2

Analog Monitor Connector (CN5)

Panel Display

Description

Indicate the status of PROFINET communica-
tions.

Connect to PROFINET devices.

A USB connector to connect a computer.

Connects to a Safety Option Module.

Connects to sequence 1/O signals.

Connects to a Feedback Option Module.

Connects to a safety function device.

B Rotary Servomotor: Connects to the
encoder in the Servomotor.

B Linear Servomotor: Connects to a Serial
Converter Unit or linear encoder.

Not used.
Not used.

Lights when the control power is being sup-
plied.

Not used.

You can use a special cable (peripheral
device) to monitor the motor speed, torque ref-
erence, or other values.

Displays the servo status with a seven-seg-
ment display.

Reference

~ Chap. 5.8.2
‘PROFINET Connectors
(RJ45)’ ...page 124

~ Chap. 5.9.2
‘Computer Connector
(CN7) ...page 126

~ Chap. 5.6.1 ‘I/O
Signal Connector (CN1)
Names and Func-
tions’ ...page 114

~ Chap. 5.7.2

‘Pin Arrangement of
Safety Function Signals
(CN8)’ ...page 121

~ Chap. 5.5.2

‘Pin Arrangement of
Encoder Connector
(CN2)’...page 105

~ Chap. 5.9.3 ‘Analog
Monitor Connector
(CN5)’ ...page 126
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2.6  Model Designations

2.6.1 Interpreting SERVOPACK Model Numbers

SGD7S - 120 A CO A 008
@O ®6E
digits digit digits digits

¥-7-Series
7S
SERVOPACKSs

. Maximum Applicable . s Hardware Options
1 st+2nd-+3rd digits Motor Capacity Qkelelly Voltage 8th+9th+10th digits Specification

Voltage Cotie Specification Code Specification Code Sszeiesiar ApMphgalble
R70*1 | 0.05 kW A | 200 VAC edet
R90*1 0.1 KW None | Without options All models
;:lfsee’ 1R6*1 0.2 kW " 008 i:ﬁ'eel”gss;ﬁ/ SGD7S-120A
, *] 5th+6th digits JlalEg
200VAC 2R8* 0.4 kW g nieriace
5R5%1 | 0.75 KW Code Specification
120%2 | 1.5 kW co | PROFINET
communications reference

Qafelelly Design Revision Order

A
Fig. 10: SGD7S SERVOPACK Model Numbers

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

*2. A model with a single-phase, 200-VAC power supply input is available as a hardware
option (model: SGD7S-120AC0A008).

*3. The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomo-
tors.

2.6.2 Interpreting Servomotor Model Numbers

Rotary Servomotors

This section outlines the model numbers of 2-7-series Servomotors. Refer to the relevant
manual in the following list for details.

>-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)
>-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)
2-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)

sGMOO - 01 A F A 2 1
D 500000

¥-7 Series Servomotors iEigRZglelelle]iE]) Rated Output Slglelleli) Design Revision Order

Code Specification iof
- Power Supply Voltage -
Low inertia , ultra-small delelel wersupp 9 Sligfelelly Shaft End Specification
SCMM | capacity " 200VAC - Straight
SGM7J Medium inertia, high speed P . P * With key and tap
4th felles]l§ Serial Encoder Specification .
SGM7A | Low inertia, high speed * With two flat seats
SGM7P | Medium inertia, flat . ;g’g‘t agsoluf emoger
— * 20-bit absolute encoder julelielly Option Specification
samrg | Medium inertia, low speed, * 24-pit batteryless absolute encoder
high torque « 24-pit absolute encoder * With 24-V holding brake
- ~ ¢ 24-bit incremental encoder * With oil seal
SGMMV Low \Qen|a, ultra-small
capacity

Fig. 11: SGM Rotary Servomotor Model Numbers
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sGgMOO - 02 B
B 6O @
X-7 Series Servomotors

Direct Drive Servomotors

Linear Servomotors

Code

Specification

SGM7E

Small capacity, coreless,
inner rotor

SGM7F

Small capacity, with core,
inner rotor

Medium capacity, with core,

inner rotor

SGMCV

Small capacity, with core,
inner rotor

SGMCS

Small capacity, coreless,
inner rotor

Medium capacity, with core,

inner rotor

1st+2nd digits

Elcelellelly Scrvomotor Outer Diameter

Gukelelly Secrial Encoder Specification

C

5th 6th
fo[fe] digit
Rated Torque

Fig. 12: SGM Direct Drive Servomotor Model Numbers

Qulelell) Design Revision Order
Qiglelelly Flange Specification

* Cable drawn to load side
» Cable drawn to non-load side

Qiglelelly Option Specification

* High mechanical precision

SGL O 0O - 30 A050 C P O

06
¥-7 Series Servomotors

- Code Specification
Servomotor Type ™
Moving Coil
Code Specification W2
M
G Coreless models Magnetic Way
F Models with F-type iron core M2
T Models with T-type iron core

3rd digit on

3rd digit on

giglellellelly \oving Coil/Magnetic Way

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

Fig. 13: SGL Linear Servomotor Model Numbers
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2.7 Combinations of SERVOPACKSs and Servomotors
271 Combinations of Rotary Servomotors and SERVOPACKSs

Rotary Servomotor Model Capacity SERVOPACK
Model
SGD7S-
SGMMV (Low Inertia, Ultrasmall SGMMV-A1A 11w R90A or R90F
Capacity), 3,000 min-' SGMMV-A2A 22 W
SGMMV-A3A 33W 1R6A or 2R1F
SGM7J (Medium Inertia, Small  SGM7J-A5A 50 W R70A or R70F
Capacity), 3,000 min* SGM7J-01A 100 W R90A or R9OF
SGM7J-C2A 150 W 1R6A or 2R1F
SGM7J-02A 200 W
SGM7J-04A 400 W 2R8A or 2R8F
SGM7J-06A 600 W 5R5A
SGM7J-08A 750 W
SGM7A (Low Inertia, Small SGM7A-A5A 50 W R70A or R70F
Capacity), 3,000 min* SGM7A-01A 100 W RO0A or R9OF
SGM7A-C2A 150 W 1R6A or 2R1F
SGM7A-02A 200 W
SGM7A-04A 400 W 2R8A or 2R8F
SGM7A-06A 600 W 5R5A
SGM7A-08A 750 W
SGM7A-10A 10kW  120A
SGM7A-15A 1.5 kW
SGM7A-20A 20kW  180A
SGM7A-25A 25KW  200A
SGM7A-30A 3.0 KW
SGM7A-40A 40kW  330A
SGM7A-50A 5.0 KW
SGM7A-70A 70kW  550A
SGM?P.(Medium Inertia, Flat), SGM7P-01A 100 W R90A or R90F
3,000 min- SGM7P-02A 200 W 2R8A or 2R1F
SGM7P-04A 400 W 2R8A or 2R8F
SGM7P-08A 750 W 5R5A
SGM7P-15A 15KW  120A
SGM7G (Medium Inertia, Medium SGM7G-03A 300 W 3R8A
Capacity), 1,500 min-* SGM7G-05A 450 W
SGM7G-09A 850 W 7R6A
SGM7G-13A 13KW  120A
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Rotary Servomotor Model

SGMMV™2 (Low Inertia, Ultrasmall
Capacity), 3,000 min-*

SGM7G-20A
SGM7G-30A
SGM7G-44A
SGM7G-55A
SGM7G-75A
SGM7G-1AA
SGM7G-1EA
SGMMV-A1A
SGMMV-A2A
SGMMV-A3A

Capacity

1.8 kKW
2.9 kW
4.4 kKW
5.5 kW
7.5 kW
11 kW
15 kW
10w
20W
30 W

SERVOPACK
Model

SGD7S-
180A
330A

470A
550A
590A
780A
R90A or R90F

1R6A or 2R1F

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

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

2.7.2

Direct Drive Servomotor Model

SGMT7E (Small Capacity,
Coreless, Inner Rotor)

SGMT7F (Small Capacity,
With Core, Inner Rotor)

SGM7E-02B
SGM7E-05B
SGM7E-07B
SGM7E-04C
SGM7E-10C
SGMT7E-14C
SGM7E-08D
SGM7E-17D
SGMT7E-25D
SGM7E-16E
SGM7E-35E
SGMT7F-02A
SGMT7F-05A
SGM7F-07A
SGM7F-04B
SGM7F-10B
SGM7F-14B

Combinations of Direct Drive Servomotors and SERVOPACKSs

Rated
Torque
[Nm]

= K~ N 00N

17
25
16
35

14

Instanta-
neous

Maximum

Torque
[Nm]

6
15
21
12
30
42
24
51
75
48
105

15
21
12
30
42

SERVO-
PACK
Model

SGD7S-

2R8A or
2R1F

2R8A or
2R8F

5R5A

2R8A or
2R1F

2R8A or
2R8F

5R5A
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Direct Drive Servomotor Model Rated Instanta- SERVO-
Torque neous PACK
[Nm] Maximum  Model
Ta
Nm] . SGD7S-
SGM7F-08C 8 24 2R8A or
2R8F
SGM7F-17C 17 51 5R5A
SGM7F-25C 25 75 7R6A
SGM7F-16D 16 48 5R5A
SGM7F-35D 35 105 7R6A* or
120A
SGMT7F (Medium SGM7F-45M 45 135 7R6A

Capacity, With Core,

immor Rofor) SGM7F-80M 80 240 120A
SGM7F-80N 80 240
SGM7F-1AM 110 330 180A
SGM7F-1EN 150 450 200A
SGM7F-22N 200 600
SGMCV (Small SGMCV-04B 4 12 2R8A or
o ' SGMCV-10B 10 30 2REF
SGMCV-14B 14 42 5R5A
SGMCV-08C 8 24 2R8A or
2R8F
SGMCV-17C 17 51 5R5A
SGMCV-25C 25 75 7R6A
SGMCV-16D 16 48 5R5A
SGMCV-35D 35 105 7RGA* or
120A
SGMCS (Small SGMCS-028 2 6 2R8A or
T SGMCS-05B 5 15 2RIF
SGMCS-078B 7 21
SGMCS-04C 4 12 2R8A or
SGMCS-10C 10 30 2R8F
SGMCS-14C 14 42
SGMCS-08D 8 24
SGMCS-17D 17 51
SGMCS-25D 25 75
SGMCS-16E 16 48 5R5A
SGMCS-35E 35 105
SGMCS (Medium SGMCS-45M 45 135 7R6A
o oy " sGMCS-80M 80 240 120A
SGMCS-80N 80 240
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Direct Drive Servomotor Model Rated Instanta- SERVO-
Torque neous PACK
[Nm] Maximum  Model
Ta
Nml . SGD7S-
SGMCS-1AM 110 330 180A
SGMCS-1EN 150 450 200A
SGMCS-2ZN 200 600

* Use derated values for this combination. Refer to the following catalog for information
on derating values.

AC Servo Drives 2-7 Series (Manual No.: KAEP S800001 23)

273 Combinations of Linear Servomotors and SERVOPACKSs

Linear Servomotor Model Rated Instanta- SERVO-
Force [N] neous PACK
Maximum  Model
Force [N] SGD7S-
SGLG (Coreless SGLGW-30A050C 12.5 40 R70A,
Models), Used with R70F
Standard- F Mag-
netio Way 00 SGLGW-30A080C 25 80 R90A,
RIOF
SGLGW-40A140C 47 140 %0
SGLGW-40A253C 93 280 1R6A,
2R1F
SGLGW-40A365C 140 420 2R8A,
2R8F
SGLGW-60A140C 70 220 1R6A,
2R1F
SGLGW-60A253C 140 440 2R8A,
2R1F
SGLGW-60A365C 210 660 5R5A
SGLGW-90A200C 325 1300 120A
SGLGW-90A370C 550 2200 180A
SGLGW-90A535C 750 3000 200A
SGLG (Coreless SGLGW-40A140C 57 230 1R6A,
Models), Used with 2R1F
High- F M i
W'gy orce Magnetic o) Gw-40a253c 114 460 2R8A,
2R8F
SGLGW-40A365C 171 690 3R8A
SGLGW-60A140C 85 360 1R6A,
2R1F
SGLGW-60A253C 170 720 3R8A
SGLGW-60A365C 255 1080 7R6A
SGLF (Models with F- SGLFW-20A090A 25 86 1R6A,
type Iron Cores) SGLFW-20A120A 40 125 2R1F
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Linear Servomotor Model

SGLT (Models with T-
type Iron Cores)

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

SGLFW-35A120A
SGLFW-35A230A
SGLFW-50A200B
SGLFW-50A380B
SGLFW-1ZA200B
SGLFW-1ZA380B
SGLFW2-30A070A
SGLFW2-30A120A

SGLFW2-30A230A*

SGLFW2-45A200A

SGLFW2-45A380A*

SGLFW2-90A200A
SGLFW2-90A380A

SGLFW2-1DA380A

SGLTW-20A170A
SGLTW-20A320A
SGLTW-20A460A
SGLTW-35A170A
SGLTW-35A170H
SGLTW-35A320A
SGLTW-35A320H
SGLTW-35A460A
SGLTW-40A400B
SGLTW-40A600B
SGLTW-50A170H
SGLTW-50A320H
SGLTW-80A400B
SGLTW-80A600B

Rated
Force [N]

80

160
280
560

1120
45
90
180
170
280
560

560
1120
1680
130
250
380
220
300
440
600
670
670
1000
450
900
1300
2000

Instanta-
neous
Maximum
Force [N]
220

440

600

1200

2400
135
270
540
500
840
1680
1500
1680
3360
5040
380
760
1140
660
600
1320
1200
2000
2600
4000
900
1800
5000
7500

SERVO-
PACK
Model

SGD7S-

3R8A
5R5A
120A

200A
1R6A,
2R1F
3R8A
2R8A
5R5A
180A
120A

200A

3R8A
7R6A
120A
5R5A

120A

180A

330A
5R5A
120A
330A
550A
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2.8 Functions

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

for details on the functions.
Functions Related to the Machine
Function
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 Servo-
motor

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

Multiturn Limit Setting

Reference

~ Chap. 6.3.1 ‘Power Supply
Type Settings for the Main Circuit
and Control Circuit’ ...page 138

~ Chap. 6.4 ‘Automatic Detection
of Connected Motor’ ...page 140

~ Chap. 6.5 ‘Motor Direction Set-
ting’ ...page 141

=~ Chap. 6.6 ‘Setting the Linear
Encoder Pitch’ ...page 142

= Chap. 6.7 ‘Writing Linear Ser-
vomotor Parameters’ ...page 143

~ Chap. 6.8 ‘Selecting the Phase
Sequence for a Linear Servomo-
tor’...page 150

= Chap. 6.9 ‘Polarity Sensor Set-
ting’ ...page 152

~ Chap. 6.10.1 ‘Polarity Detec-
tion’...page 152

~ Chap. 6.11.1 ‘Overtravel and
Related Settings’ ...page 1565

= Chap. 6.12.1 ‘Holding
Brake’ ...page 161

~ Chap. 6.13.1 ‘Motor Stopping
Methods for Servo OFF and
Alarms’...page 166

~ Chap. 6.16.1 ‘Resetting the
Absolute Encoder’ ...page 179

= Chap. 6.17.1 ‘Setting the
Origin of the Absolute Enco-
der’ ...page 183

~ Chap. 6.18 ‘Setting the
Regenerative Resistor Capac-
ity’...page 187

~ Chap. 7.3 ‘Operation
for Momentary Power Interrup-
tions’ ...page 200

~ Chap. 7.4 'SEMI F47 Func-
tion’ ...page 201

~ Chap. 7.5 ‘Setting the Motor
Maximum Speed’ ...page 203

~ Chap. 7.7 ‘Software Lim-
its’...page 212

~ Chap. 7.9.8 ‘Multiturn Limit Set-
ting’ ...page 224
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Function

Adjustment of Motor Current Detection Signal

Offset

Forcing the Motor to Stop

Overheat Protection

Speed Ripple Compensation

Current Control Mode Selection

Current Gain Level Setting

Speed Detection Method Selection

Fully-Closed Loop Control

Safety Functions

Touch Probe

Functions Related to the Host Controller
Function

Setting Unit Systems

I/O Signal Allocations

ALM (Servo Alarm) Signal

/WARN (Warning Output) Signal

/ITGON (Rotation Detection) Signal

/S-RDY (Servo Ready) Signal

/V-CMP (Speed Coincidence Detection) Signal

/COIN (Positioning Completion) Signal

/INEAR (Near) Signal

Speed Limit during Torque Control

IVLT (Speed Limit Detection) Signal

Functions

Reference

~ Chap. 7.13.1 ‘Adjusting the
Motor Current Detection Signal
Offset’...page 241

= Chap. 7.14.1 ‘Forcing the Motor
to Stop’...page 245

~ Chap. 7.15.1 ‘Overheat Protec-
tion’...page 248

= Chap. 9.12.1 ‘Speed Ripple
Compensation’ ...page 361

~ Chap. 9.13.5 ‘Current Control
Mode Selection’ ...page 377

~ Chap. 9.13.6 ‘Current Gain
Level Setting’...page 378

= Chap. 9.13.7 ‘Speed Detection
Method Selection’...page 378

= Chap. 11.1 ‘Fully-Closed Loop
Control’ ...page 429

~ Chap. 12.1 ‘Safety Func-
tions’ ...page 440

~ Chap. 14.9 ‘Touch Probe Func-
tion’...page 489

Reference

~ Chap. 6.15.2 ‘Setting the Posi-
tion Reference Unit’ ...page 172

= Chap. 7.2.1 ‘l/O Signal Alloca-
tions’...page 189

= Chap. 7.2.4 ‘ALM (Servo
Alarm) Signal’ ...page 192

= Chap. 7.2.5 /WARN (Warning)
Signal’ ...page 192

= Chap. 7.2.6 /TGON (Rotation
Detection) Signal’ ...page 193

= Chap. 7.2.7 /S-RDY (Servo
Ready) Signal’ ...page 194

~ Chap. 7.2.8 /V-CMP
(Speed Coincidence Detection)
Signal’ ...page 195

= Chap. 7.2.9 /COIN (Positioning
Completion) Signal’ ...page 196

~ Chap. 7.2.10 /NEAR (Near)
Signal’ ...page 197

~ Chap. 7.2.11 ‘Speed
Limit during Torque Con-
trol’ ...page 199

= /VLT (Speed Limit Detection)
Signal’ ...page 199
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Function

Encoder Divided Pulse Output

Selecting Torque Limits

Vibration Detection Level Initialization

Alarm Reset

Replacing the Battery

Setting the Position Deviation Overflow Alarm Level

Functions to Achieve Optimum Motions

Function

Tuning-less Function

Autotuning without a Host Reference

Autotuning with a Host Reference

Custom Tuning

Anti-Resonance Control Adjustment

Vibration Suppression

Gain Selection

Friction Compensation

Backlash Compensation

Model Following Control

Compatible Adjustment Functions

Mechanical Analysis

Easy FFT

Reference

= Chap. 7.6.1 ‘Encoder Divided
Pulse Output’ ...page 204

= Chap. 7.8.1 ‘Selecting Torque
Limits’ ...page 212

= Chap. 7.12.1 ‘Initializing
the Vibration Detection
Level’ ...page 236

~ Chap. 16.4.4 ‘Resetting
Alarms’...page 594

~ Chap. 16.2.4 ‘Replacing the
Battery’ ...page 547

= Chap. 9.4.4 ‘Setting the Posi-
tion Deviation Overflow Alarm
Level’...page 287

Reference

~ Chap. 9.5.1 ‘Tuning-less Func-
tion’...page 290

= Chap. 9.7.1 ‘Autotuning without
Host Reference’ ...page 306

~ Chap. 9.8.1 ‘Autotuning with a
Host Reference’ ...page 322

~ Chap. 9.9.1 ‘Custom
Tuning’ ...page 332

= Chap. 9.10.1 ‘Anti-Resonance
Control Adjustment’ ...page 347

~ Chap. 9.11.1 ‘Vibration Sup-
pression’ ...page 355

~ Chap. 9.13.2 ‘Gain Switch-
ing’...page 370

~ Chap. 9.13.3 ‘Friction Compen-
sation’...page 374

~ Chap. 9.13.9 ‘Backlash Com-
pensation’ ...page 379

~ Chap. 9.14.2 ‘Tuning the Servo
Gains’ ...page 385

~ Chap. 9.14.3 ‘Com-
patible Adjustment Func-
tions’...page 397

~ Chap. 9.15.1 ‘Mechanical Ana-
lysis’...page 402

~ Chap. 9.15.2 ‘Easy
FFT’ ...page 403
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Functions for Trial Operation during Setup
Function

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

Functions for Inspection and Maintenance
Function

Write Prohibition Setting for Parameters

Initializing Parameter Settings

Automatic Detection of Connected Motor
Monitoring Product Information
Monitoring Product Life

Alarm History Display

Functions

Reference

~ Chap. 7.11.1 ‘Software
Reset’ ...page 233

~ Chap. 8.4.1 ‘Trial Operation
for the Servomotor without a
Load’...page 255

= Chap. 8.7.2 ‘Program Jog-
ging’ ...page 264

~ Chap. 8.7.3 ‘Origin
Search’...page 272

= Chap. 8.7.4 ‘Test without a
Motor’ ...page 275

~ Chap. 10.4.1 ‘Monitoring
Machine Operation Status and
Signal Waveforms’ ...page 415

Reference

= Chap. 6.2.5 ‘Write Prohibition
Setting for SERVOPACK Parame-
ters’...page 131

= Chap. 6.2.6 ‘Initializing
SERVOPACK Parameter Set-
tings’...page 136

= Chap. 6.4 ‘Automatic Detection
of Connected Motor’ ...page 140

~ Chap. 10.2.1 ‘Monitoring
Product Information’ ...page 410

= Chap. 10.2.1 ‘ltems That Can
Be Monitored’ ...page 410

= Chap. 16.4.5 ‘Displaying the
Alarm History’ ...page 594
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3 Selecting a SERVOPACK

3.1 Overview

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

3.2 Ratings and Specifications

3.21 Ratings
This section gives the ratings and specifications of SERVOPACKSs.

Three-Phase, 200 VAC

Model SGD7S- R70A R90A 1R6A 2R8A 5R5A
Maximum Applicable Motor Capacity [kW] 0.05 0.1 0.2 0.4 0.75
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 5.5
Instantaneous Maximum Output Current [Arms] 2.1 3.2 59 9.3 16.9
Main Circuit Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz

Input Current [Arms]* 0.4 0.8 1.3 2.5 4.1
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
Power Supply Capacity [kVA]* 0.2 0.3 0.5 1.0 1.6
Power Loss* Main Circuit Power Loss [W] 5.0 7.0 11.9 22.5 38.9

Control Circuit Power Loss [W] 12 12 12 12 14

Built-in Regenerative Resistor = = = = 8

Power Loss [W]

Total Power Loss [W] 17.0 19.0 23.9 34.5 60.9
Reg_enerative Buil’g-ln Reg_en- Resistance [Q] - = = = 40
Resistor erative Resistor Capacity [W] _ _ _ _ 40

Minimum Allowable External 40 40 40 40 40

Resistance [Q]

Overvoltage Category 1

* This is the net value at the rated load.
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Single-Phase, 200 VAC

Model SGD7S- 120A

Maximum Applicable Motor Capacity [kW] 1.5

Continuous Output Current [Arms] 11.6

Instantaneous Maximum Output Current [Arms] 28

Main Circuit Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]’ 16

Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Input Current [Arms]’ 0.25

Power Supply Capacity [kKVA]" 4.0

Power Loss® Main Circuit Power Loss [W] 71.8

Control Circuit Power Loss [W] 16

Built-in Regenerative Resistor 12
Power Loss [W]
Total Power Loss [W] 103.8

Regenerative Built-In Regen- Resistance [Q] 12
Resistor erative Resistor
' Ve Res! Capacity W] 60

Minimum Allowable External 12
Resistance [Q]

Overvoltage Category i

* This is the net value at the rated load.

322 SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK sur-
rounding air temperature of 55°C.

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

The actual overload detection level will be the detection level of the connected SERVO-
PACK or Servomotor that has the lower overload protection characteristics.

In most cases, that will be the overload protection characteristics of the Servomotor.
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(continuous output current ratio) (%)
Fig. 14: SERVOPACK Overload Protection Characteristics - SGD7S-R70A, -R90A,
-1R6A, -2R8A, -R70F, -R90F, -2R1F, and -2R8F

O The above overload protection characteristics do not mean that you can
ﬂ' 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.
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(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

Fig. 15: SERVOPACK Overload Protection Characteristics - SGD7S-3R8A, -5R5A,
-7TR6A, -120A, -180A, -200A, -330A, -470A, -550A, -590A, and -780A

O The above overload protection characteristics do not mean that you can
ﬂ' 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.

3.23 Specifications

ltem Specification

Control Method IGBT-based PWM control, sine wave current drive
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ltem
Feedback

Environmental
Conditions

With Rotary Servomotor

With Linear Servomotor

Surrounding Air Temperature™

Storage Temperature
Surrounding Air Humidity
Storage Humidity
Vibration Resistance
Shock Resistance

Degree of Protection

Pollution Degree

Altitude™

Others

Applicable Standards

Mounting

Performance

Speed Control Range

Coefficient of Speed Fluctuation™

Ratings and Specifications > Specifications

Specification

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

22 bits (absolute encoder)

B Absolute linear encoder (The signal resolution depends on
the absolute linear encoder.)

B Incremental linear encoder (The signal resolution depends on
the incremental linear encoder or Serial Converter Unit.)

-5°C to 55°C

(With derating, usage is possible between 55°C and 60°C.)
Refer to the following section for derating specifications.

= Chap. 4.7 ‘Derating Specifications’...page 80

-20°C to 85°C

95% relative humidity max. (with no freezing or condensation)
95% relative humidity max. (with no freezing or condensation)
4.9 m/s?

19.6 m/s?

IP20: R70A, RO0A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A,
R70F, R90F, 2R1F, 2R8F

IP10: 120AA0A008, 180A, 200A, 330A, 470A, 550A, 590A, 780A
2

Must be no corrosive or flammable gases.
Must be no exposure to water, oil, or chemicals.
B Must be no dust, salts, or iron dust.

1,000 m or less.

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

Refer to the following section for derating specifications.
= Chap. 4.7 ‘Derating Specifications’ ...page 80

Do not use the SERVOPACK in the following locations:
Locations subject to static electricity noise, strong electromag-
netic/magnetic fields, or radioactivity

Refer to the following section for details.

= Chap. 1.7 ‘Compliance with UL Standards, EU Directives, and
Other Safety Standards’ ...page 40

Base-mounted: All Models

Rack-mounted: R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A,
120A, 180A, 200A, 330A, R70F, R90F, 2R1F, 2R8F

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

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

10.01% of rated speed max. (for a load fluctuation of 0% to
100%)

0% of rated speed max. (for a voltage fluctuation of +10%)
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Item Specification
1+0.1% of rated speed max. (for a temperature fluctuation of 25°C
1+25°C)
Torque Control Precision (Repeat- +1%
ability)
Soft Start Time Setting ? S t;) 10 s (Can be set separately for acceleration and decelera-
ion.
I/O Signals Encoder Divided Pulse Output Phase A, phase B, phase C: Line-driver output
Number of divided output pulses: Any setting is allowed.
Overheat Protection Input Number of input points: 1

Input voltage range: 0 V to +5 V

Sequence Input Input Signals Allowable voltage range: 24 VDC £20%

Signals Xngéactgg B Number of input points: 7

(Input method: Sink inputs or source inputs)

Input Signals

® P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Pro-
hibit) signals

/EXT1 (Probe 1 Latch Input) signal

/[EXT2 (Probe 2 Latch Input) signal

/DEC (Home Switch Input) signal

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

m FSTP (Forced Stop Input) signal

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

Sequence Fixed Output Allowable voltage range: 5 VDC to 30 VDC

Output Signals Number of output points: 1

Output signal: ALM (Servo Alarm) signal

Output Signals  Allowable voltage range: 5 VDC to 30 VDC

Xngiact:g Be Number of output points: 5

(A photocoupler output (isolated) is used.)
Output Signals

/COIN (Positioning Completion) signal
/V-CMP (Speed Coincidence Detection) signal
/TGON (Rotation Detection) signal

/S-RDY (Servo Ready) signal

/CLT (Torque Limit Detection) signal

IVLT (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.

Communica- RS-422A Com- Interfaces A JUSP-JC001 Communications Unit is required to connect to a
tions munications Digital Operator (JUSP-OP05A-1-E).
(CN502)
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ltem

1:N Communi-

cations
Axis Address
Setting
USB Communi- Interface
cations (CN7)
Communica-

tions Standard

Displays/Indicators

PROFINET
Communica-
tions

Device Profile

Communication profile

Applicable Communications
Standards

Physical Layer

Communications Connectors

Cable

Baud Rate Setting
Supported Protocols

Node Address Setting

Identification & Maintenance func-
tions

Topology recognition
LED indicator

Node type

Acyclic parameter access

Cyclic messaging

Alarm Notification PDU
Standard
Motor type

Ratings and Specifications > Specifications

Specification
Up to N = 15 stations possible for RS-422A port

Set with parameters.

Personal computer (with SigmaWin+)

The software version of the SigmaWin+ must be version 7.28 or
higher.

Conforms to USB2.0 standard (12 Mbps).

CHARGE, PWR, RUN, ERR, and L/A (A and B) indicators, and
one-digit seven-segment display

PROFINET IO RT/IRT Top (High Performance) Ver 2.3 (IRT is
not supported)

IEC 61158 Type 12, IEC 61800-7 PROFIdrive Drive Profile

100BASE-TX (IEEE 802.3)

CNG6A (RJ45): PROFINET signal input connector
CNG6B (RJ45): PROFINET signal output connector

Full duplex , Auto-negotiation, Auto-crossover
Category 5, 4 shielded twisted pairs

* The cable is automatically detected with AUTO MDIX.
100 MBiIt/s

m RTC - Real time Cyclic Protocol - RT Class 1 (unsynchron-
ized)

® RTA — Real time Acyclic Protocol

m DCP - Discovery and Configuration Protocol

B CL-RPC — Connectionless Remote Procedure Call
® LLDP - Link Layer Discovery Protocol

B SNMP - Simple Network Management Protocol
DCP

I&MO0-3

LLDP, SNMP V1, MIB2

Red (ERR), Green (RUN), 2x PROFINET (Link/Activity)
IO-Device

Base Mode Parameter Access (Read/Write Record)

Set of pre-defined Standard telegram: ST1, ST2, ST7, ST8, ST9
Manufacture telegram: Telegram number 100

Dynamic telegram mapping with max. 16 signal entries each
(input, output): Telegram number 999

Optional
IEC 61800-7-1/2/3

Servo
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Item Specification
Axis Type Rotary, Linear
Profile Services Cyclic messaging

Acyclic parameter access mechanism.
Identification & Maintenance functions (I&MO0)
Diagnostic and alarm mechanism

Fault buffer mechanism
Application Classes 1,3

Drive Profile ® PROFIdrive Profile Velocity mode

Motion Profile type: Linear

® PROFIdrive Profile Position mode
Absolute and relative positioning
Supported PROFIdrive position submodes:
* MDI submode
* Program submode (up to 64 positioning sets)
Motion profile type: Linear
Pole detection mode
Profile Torque Mode
Motion Profile type: Linear

® Homing Function
* Homing on negative limit switch (with/without index pulse)
* Homing on positive limit switch (with/without index pulse)
* Homing on negative home switch (with/without index pulse)
* Homing on positive home switch (with/without index pulse)
* Homing on index pulse
* Homing on current position
Motion profile type: Linear

®m Touch Probe Function

® Torque Limit Function

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 manual for details.

2-7-Series AC Servo Drive Peripheral Device Selection
Manual (Manual No.: SIEP S800001 32)

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 Prohibit) signal
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ltem

Protective Functions

Utility Functions

Safety Func-

tions

Inputs
Output

Applicable Standards"

Applicable Option Modules

3.3

Block Diagrams

SGD7S-R70A, -R90A, and

-1R6A

Block Diagrams

Specification

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

Gain adjustment, alarm history, jogging, origin search, etc.
/HWBB1 and /HWBB2: Base block signals for Power Modules
EDM1: Monitors the status of built-in safety circuit (fixed output).
ISO13849-1 PLe (category 3), IEC61508 SIL3

Fully-closed Modules

SGDV-OFB0O1A
SGDV-OFBO03A
SGDV-OFB04A
SGDV-OFAQ1A

Safety Modules

B 3-7 200 V: SGDV-OSA01A

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

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

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

No-load motor speed - Total-load motor speed
Rated motor speed

Coefficient of speed fluctuation = x 100%

Fig. 16: Coefficient of speed fluctuation - Formula

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

Servomotor
L

L1 Varistor U l

Main
circuit | L2

! i
power *~N @ .
= EF e ol

o1 —
Tz
@
¢®
| Voltage Rela Voltage Temperature
| i ——
I c
I i
| |
L1C Varistor
Control = i, Control : . A(gtaq‘gg CNo Analog monitor
voltage tput
power | o¢ T power ! converter ouipd
supply V@ SupRy | CN1
: Encoder divided
= | Processor pulse output
_____________________________________ PWM control, position/
I ( ,
speed calculations, etc.) /O signals
| CNBA
] Fieldbus
| Stavs asplay CN6B
| I
L CN11 CN12 CN502 4 CN7 CN8 |
- F—-—-—] | — - — F— e — e — e — -} —-
Option Module Option Module Digital Operator Computer Safety function signals

Fig. 17: Block Diagram - SGD7S-R70A, -R90A, and -1R6A
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SGD7S-2R8A |_ _____________________ e el T T T~ — - | Servomotor

!\/.Iam‘ i = » I 3\ 1 —t
circuit éLZ . * / L — \ l
power @ N — ,I’ hd M
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* supply 1
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= | Processor pulse output
y T TTTTTTTTmmmmmmm T (PWM control, position/
speed calculations, etc.) ‘—’ /O signals
| CNGAD
- Fieldbus
! O, HH[E;I communications
| Status display CN6B ,
I
L CN11 CN12 CN502 { o7 1 CN8 |
- F—-— - —] ] — - — F— e — e — e — -} —-
Option Module Option Module Digital Operator Computer Safety function signals

Fig. 18: Block Diagram - SGD7S-2R8A

SGD78-3R8A, -5R5A, and ____ ___ __ __ ___ ___ ___ ___ ___ __ _ D

-7R6A | T
i i Servomotor
L{ Varistor R . R R _ Ul i
W = | T
Main - T - V
circit &2 . . El _
power % a 1 ¢ I $

supply o3 ¢ ‘ )
e - 7 - s
é@ 2
le
Temperature Gate drive Current

I
Voltage Relay \oltage
! sensor drive sens%r Gate drive sensor | | overcurrent protection || _sensor

L T T e ——_—
L1C Varistor f* - CN2
Control¢ = i+ Control : l
| ower
power L2C I SUpply : CN5
suppl ? | Analog Analog monitor
pply D | voltage output
= I converter
b oo CNf1
P > | Encoder divided
! rocessor . pulse output
| (PWM control, position/
speed calculations, etc.) <—><—> /O signals
i CNBA 5
<—>-\/F | - Fieldbus
| Status display [ communications
| CN6B |
X CN11 CN12 CN502 CN7 ) CN8 |
-— %} -—- J- — - { -—— - — - -—
Option Module Option Module Digital Operator Computer Safety function signals

Fig. 19: Block Diagram - SGD7S-3R8A, -5R5A, and -7R6A

SGD7S-120A Standard Specifications: Three-Phase, 200-VAC Power Supply Input
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- — - - — — -
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Fig. 20: Block Diagram - SGD7S-120A, Standard Specifications

Optional Specifications: Single-Phase, 200-VAC Power Supply Input (SERVOPACK
Model: SGD7S-120AA0A008)
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Fig. 21: Block Diagram - SGD7S-120A, Optional Specifications (SERVOPACK Model:
SGD7S-120AA0A008)
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34 External Dimensions

3.4.1 Front Cover Dimensions and Connector Specifications

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

Front Cover Dimensions

Fig. 22: External Dimensions SGD7S - Front Cover Dimensions and Connectors

Connector Specifications

Connector Model Number Manufacturer

No. of Pins

CN1 10226-59A3MB 26 3M Japan Limited

CN2 3E106-0220KV 6 3M Japan Limited

CN502 S8B-ZR-SM4ATF( LF)(SN) 8 J.S.T. Mfg. Co., Ltd.

CNGA/B 1903815-1 8 Tyco Electronics Japan G.K.

CN7 2172034-1 5 Tyco Electronics Japan G.K.

CN8 1981080-1 8 Tyco Electronics Japan G.K.
O The above connectors or their equivalents are used for the SERVO-

ﬂ PACKs.
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342 SERVOPACK External Dimensions

3.4.2.1 Base-mounted SERVOPACKSs
Three-phase, 200 VAC:

2xM4
SGD7S-R70A, -R90A, and - K _
-1R6A LT Eeg] ’jL@
(_!Iﬁ)
£| |vfoct] — | |
g L2| S | |
g | S Exterior
o8 o |f o 2 ‘ ‘ /
all Bl = T |
o | £ I I
o 0
=S = /7 2
i oo ‘ ( g |
vjeo H /[ | ﬁ;JL
El /7 |
. fa) m/ 1 L| 42_5;‘ 10 +0.5 (mounting pitch)
Ground . ) 45
terminals i
2 x M4 45 | Mounting Hole Diagram

Approx. mass: 0.8 kg
Unit: mm

Fig. 23: External Dimensions Base-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-R70A, -R90A, and -1R6A

Three-phase, 200 N

VAC: SGD7S-2R8A; Single- P
Phase, 100 VAC: SGD7S- ‘“ ﬂ
R70F, -R90F, and -2R1F 8 o !
15 g i ‘Eﬁnm
Ik I :
= 2 ‘
© } ﬁ}J\\_
U;* o 5 ! 20 £0.5 (mounting pitch)
ot % = 4 45
2x M4 45 ! (75) 170 Mounting Hole Diagram

Approx. mass: 1.0 kg
Unit: mm

Fig. 24: External Dimensions Base-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-2R8A; Single-Phase, 100 VAC: SGD7S-R70F, -R90F, and -2R1F

Three-phase, 200 VAC:

SGD7S-3R8A, -5R5A, and HH- o 24
_7R6A; Single-Phase, 100 i \HT
VAC: SGD7S-2R8F $ 1 o |
ﬂga ] f; i ' Exterior
11
0;* 1 5 L 20 +0.5 (mounting pitch)
| @ 5
2x M4 45 ! (75) 170 Mounting Hole Diagram

Approx. mass: 1.0 kg
Unit: mm

Fig. 25: External Dimensions Base-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-3R8A, -5R5A, and -7TR6A; Single-Phase, 100 VAC: SGD7S-2R8F
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Three-phase, 200 VAC:

SGD7S-120A

3.4.2.2

Three-phase, 200 VAC:
SGD7S-R70A, -R90A, and

-1R6A

0 2xM4
|
‘ Exterior

168
168
160 +0.5 (mounting pitch)

160
Two sets of terminals

-—————

[ %

20 £0.5 (mounting pitch)

o
Ground
terminals

2 x M4

45

Mounting Hole Diagram

Approx. mass: 1.0 kg
Unit: mm

Fig. 26: External Dimensions Base-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-120A

Rack-mounted SERVOPACKs

Hardware Option Code: 001

17.5
N
w
>

7.5

195

168
160

Two sets of terminals

166 min.

195
180 + 0.5 (mounting pitch)

Ground
terminals
2 x M4

20

45

Mounting Hole Diagram
Approx. mass: 0.8 kg
Unit: mm
Fig. 27: External Dimensions Rack-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-R70A, -R90A, and -1R6A
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Three-phase, 200 VAC: 2 2, .30 ©
- ~ 2 x M4
SGD7S-2R8A S Y x
o) | |
£ 5
= 3
g £ 1 | Exter
1o} o z = xterior
°\ge g H o 3| E ‘ ‘./
9 - £ 9
2| -
= 3 | |
N + | |
d 8 ’
cloim i |
17 LJ — 75
Ground 45 Z;
1 |
e 20
45

Mounting Hole Diagram
Approx. mass: 1.0 kg
Unit: mm

Fig. 28: External Dimensions Rack-mounted SERVOPACKSs - Three-phase, 200 VAC:

SGD7S-2R8A
Three-phase, 200 VAC: LY 36 N 2 x M4
SGD7S-3R8A, -5R5A, and L =
7R6A Fie=- ‘ W
€ £ . | Exterior
- ’% ﬁ ©) § S | }
& o | 0] 3 ‘ ‘
0 ® kS |
@l =
| y L
Ground »ﬁ ;{%%/
tze;m,\\;le\s 245 36.5
S 180 70

Mounting Hole Diagram
Approx. mass:1.6 kg
Unit: mm
Fig. 29: External Dimensions Rack-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-3R8A, -5R5A, and -7R6A

Three-phase, 200 VAC: 2l os o5 © 4x M4
-~ ~s
SGD7S-120A T 571 7
= | |
: -l |
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£ o
£ = Sl | Exterior
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10 L Z Z
e 18 |245 80:05
Ground 180 20 (mounting pitch)
terminals 90
2 x M4
Mounting Hole Diagram
Approx. mass: 2.2 kg
Unit: mm
Fig. 30: External Dimensions Rack-mounted SERVOPACKSs - Three-phase, 200 VAC:
SGD7S-120A

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en | 71



Selecting a SERVOPACK Sigma-7 Series SERVOPACKSs

Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

3.5 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

Power supply N
Rotary Servomotors Three-phase, 200 VAC" !

RST

Molded-case
circuit breaker

Communications Digital Operator

Unit cable Digital
Operator
Noise Filter - I
SERVOPACK Analog Monitor Cable
-7 =
- EEEZI

Fieldbus Communications Cable Computer

SERVOPACK

v
! I
[
[
[
L
! I
! I
[
| ] sERvorack e,
" main circuit wires| &
! ]
" Control [T
1 ! Power o
i Supply Cable o
i C ;
i b
o o
L D
i External ®©n
|1 External Regenerative  [Fom
b Eegene@tlve Resistor Cable gm ;
" esistor [eo £
! —
| i o v Sa Function Device Cable
P (. o CNZ
i f, o ﬁ[] f ;
DU ~=7| Holding brake / &
*
S 72\ power supply unit 3
i
[ - b
P Ground Battery Case .7
Brake relay cable (Used for an absolute
encoder.)
% 4 j
N k
,,,,, oo : Servomotor [e—t Encoder Cable
(Wires required for a Servomotor with a Brake) ﬂ Main Circuit Cable—| ]
Servomotor
Encoder Cable
Main Circuit Cable (-

Direct Drive Servomotor
Rotary Servomotor

Fig. 31: Examples of Standard Connections between SERVOPACKSs and Peripheral
Devices - SGD7S 200V - Rotary Servomotors

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

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

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

If you use a 24-V brake, install a separate power supply for the 24-VDC power supply
from other power supplies, such as the one for the 1/O signals of the CN1 connector.

If the power supply is shared, the 1/O signals may malfunction.
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Linear Servomotors

Molded-case
circuit breaker

Noise Filter

SERVOPACK
main circuit wires

Power supply N
Three-phase, 200 VAC™ |
RST

ccc

{
[
AN
/8
External
Regenerative
Resistor
\v,v4

External
Regenerative
Resistor Cable

PO @

22

3

ER=N=N=N=N=-N=-N=N=N-]

Communications Digital Operator

Unit cable
P - @:@:o — ]

Analog Monitor Cable

e

Digital
Operator

SERVOPACK

EEI—{ 13

Safety Function Device Cable

Linear Encoder Cable Sensor Cable

Linear encoder

Linear Servomotor

Fig. 32: Examples of Standard Connections between SERVOPACKs and Peripheral
Devices - SGD7S 200V - Linear Servomotors

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

*2. External Regenerative Resistors are not provided by Yaskawa.
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4 SERVOPACK Installation

4.1 Overview

This chapter provides information on installing SERVOPACKS in the required locations.

4.2 Installation Precautions
Refer to the following section for the ambient installation conditions.
= Chap. 3.2.3 ‘Specifications’ ...page 60

m |nstallation Near Sources of Heat

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

® |nstallation Near Sources of Vibration
Install a vibration absorber on the installation surface of the SERVOPACK so that the
SERVOPACK will not be subjected to vibration.

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

4.3 Mounting Types and Orientation

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

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

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

Base-mounted SERVO- t ot
PACK
Base
SERVOPACK
tot
Airflow

Fig. 33: Base Mounting of the SERVOPACK
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Rack-mounted SERVO- , Rack

PACK FLL 'y

SERVOPACK

HEF t ot
Airflow

Fig. 34: Rack Mounting of the SERVOPACK
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44  Mounting Hole Dimensions

Use mounting holes to securely mount the SERVOPACK to the mounting surface.

O To mount the SERVOPACK, you will need to prepare a screwdriver that is
ﬂl longer than the depth of the SERVOPACK.

Fig. 35: Mounting Hole Dimensions of the SERVOPACK

B >-7-series Mounting Hole Dimensions

SERVOPACK Dimensions (mm) Screw  Number
Model A B c D E E G H Size of Screws
SGD7S- R70A, 168 5 160 0.5 45 35 = 25 = M4 2
R90A,
1R6A
2R8A, 168 5 160 £0.5 45 5 = 25 = M4 2
R70F,
R90F,
2R1F
3R8A, 168 5 160 £0.5 70 6 58 +0.5 64 = M4 3
5R5A,
7R6A,
2R8F
120A 168 5 160 0.5 90 5 80+0.5 125 - M4 3
180A, 188 5 180 £0.5 100 95 = 125 75+05 M4
200A,
120AO
0ooos
330A 258 6 250 +0.5 110 5 100 £0.5 13 84 +0.5 M5
470A, 315 6 302.5 170 14 142 £+0.5 14 142 +0.5 M6 4
550A 0.5
590A, 390 7.5 375 +0.5 260 30 200 +0.5 30 200 +0.5 M6 4
780A
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SERVOPACK
Model

SGD7S-  R70A,
R90A,
1R6A

2R8A,
R70F,
R90F,
2R1F

3R8A,
5R5A,
7R6A,
2R8F

120A

180A,
200A,
120A0
00oo8s

330A

470A,
550A,
590A,
780A

Mounting Hole Dimensions

® X-V-series-Compatible Mounting Hole Dimensions

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

following table.

Dimensions (mm) Screw
A B c D E F G H Size
168 5 150 £0.5 45 35 = 35 = M4
168 5 150 £0.5 45 5 = 35 = M4
168 5 150 £0.5 70 6 58+0.5 6 = M4
168 5 150 £0.5 90 5 8005 5 = M4
188 5 170 £0.5 100 95 = 5 90+0.5 M4
250 6 238.5 110 5 100 £0.5 5 100 0.5 M5
+0.5

A special attachment is required. Contact your Yaskawa representative for details.

Number
of Screws

2
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4.5 Mounting Interval

451 Installing One SERVOPACK in a Control Panel
Provide the following spaces around the SERVOPACK.

40 mm min.
v Zf 30 mm min.
X
O
<
Jan
o
>
[
L
»n
| N
30 mm min. ¢ 40 mm min.*

Fig. 36: Mounting Spaces around the SERVOPACK
* For this dimension, ignore items protruding from the main body of the SERVOPACK.

452 Installing More Than One SERVOPACK in a Control Panel

Provide the following intervals between the SERVOPACKSs and spaces around the SER-
VOPACKS.

O Install cooling fans above the SERVOPACKS so that hot spots do not
occur around the SERVOPACKSs. Provide sufficient intervals and spaces

ﬂl as shown in the following figure to enable cooling by the fans and natural
convection.

Fan Fan
40 mm min. FON T N T
\ \ \ \
o — 30 mm min.
X N N N
@) @) &) @)
< < < <
a a a a
(@] o o o
> > > >
o o r o
W | ] ]
%) %) %) %)
t 30 mm min o | .
- This distance depends 40 mm min.
on the model.

Fig. 37: Mounting Spaces around the SERVOPACK when Installing More Than One
SERVOPACK in a Control Panel

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

SERVOPACK model Space on Right Cooling Fan Installation Con-
Side ditions
10 mm above SERVO-
PACK’s Top Surface
SGD7S- R70A, R90A, 1R6A, 2R8A, 1 mm min. Air speed: 1.0 m/s min.

3R8A, 5R5A, 7R6A, R70F,
R90F, 2R1F, 2R8F
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SERVOPACK model Space on Right Cooling Fan Installation Con-
Side ditions
10 mm above SERVO-
PACK’s Top Surface
120A, 180A, 200A, 330A, 10 mm min. Air speed: 1.0 m/s min.

470A, 550A, 590A, 780A

4.6  Monitoring the Installation Environment

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

You can check the SERVOPACK installation environment monitor with either of the fol-
lowing methods.

B Using the SigmaWin+: Life Monitor - Installation Environment Monitor - SERVOPACK
®  Panel Operator or Digital Operator: Un025 (Installation Environment Monitor [%])

Implement one or more of the following actions if the monitor value exceeds 100%.

®m Lower the surrounding temperature.
®m Decrease the load.

O The value of the SERVOPACK Installation Environment Monitor
parameter will increase by about 10% for each 10°C increase in the
ﬂ' ambient temperature.

Always observe the surrounding air temperature given in the SERVO-
PACK environment conditions. Even if the monitor value is 100% or lower,
you cannot use a SERVOPACK in a location that exceeds the specified
surrounding air temperature.

=10
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4.7 Derating Specifications

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

SGD7S-3R8A, -5R5A,
-7R6A, -120A, -180A,
-200A, -330A, -470A, -550A,
-5690A, and -780A

If you use the SERVOPACK at a surrounding air temperature of 55°C to 60°C or at an
altitude of 1,000 m to 2,000 m, you must apply the derating rates given in the following
graphs.

100% 100%- + 100%

80%- -]

60%

48%

Effective torque
Effective torque
Effective torque

0% 0%-- S 0%
-5°C 56°C 60°C om 1000m 2000 m 5°C 55°C 60°C
om 1000m 2000 m

Surrounding air temperature Altitude Surrounding air temperature and altitude

Fig. 38: Derating SGD7S-R70A, -R90A, -1R6A, -2R8A, -R70F, -R90F, -2R1F, and -2R8F

100%- ; 100%- ; 100%-
! ! 80% -

Effective torque
Effective torque
Effective torque

0%- | 0%- 0%- :
-5°C 55°C 60°C Om 1000 m 2000 m -5°C 55°C 60°C
om 1000 m 2000 m

Surrounding air temperature Altitude Surrounding air temperature and altitude

Fig. 39: Derating SGD7S-3R8A, -5R5A, -7TR6A, -120A, -180A, -200A, -330A, -470A,
-550A, -590A, and -780A

4.8 EMC Installation Conditions

This section gives the installation conditions that were used for EMC certification testing.

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

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

Three-Phase, 200 VAC

Brake power supply

SERVOPACK
N U, V, and W ET1E Brake
Power supply: IS Noise O H o
Three-phase, 200 VAC 8 filter ®— L1, 12,and L3 @ 1 ° e
©] o Servomotor
L1Cand L2C
Surge i
absorber Q
Y @ CN2 § | — Encoder
@

e

PE
[oN
Host controller 5 CNBA and CN6B e
® O PE
CNT1 CN8
‘ Clamp ‘ ‘ Clamp ‘
0} @
10-Controller Safety
function device

Fig. 40: EMC Installation Conditions - Three-Phase, 200 VAC

Symbol Cable Name Specification

1 I/O Signal Cable Shielded cable
2 Safety Function Device Cable Shielded cable
3 Servomotor Main Circuit Cable Shielded cable
4 Encoder Cable Shielded cable
5 Main Circuit Power Supply Cable Shielded cable
6 PROFINET Communications Cable Shielded cable
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EMC Installation Conditions

Shield box

Single-Phase, 200 VAC

Brake power supply

SERVOPACK
a U, V,and W % m % Brake
Power supply: g Noise S| 3
Single-phase, 200 VAC s s o Liandl2 @ 5
© ° Servomotor
L1C and L2C
Surge
absorber o}
€ ™
CN2 S 75/ Encoder

. ®
®

PE
a
Host controller § CNBA and CN6B e
® @) PE
CN1 CN8
‘ Clamp ‘ ‘ Clamp ‘
0] @
|0-Controller Safety
function device

Fig. 41: EMC Installation Conditions - Single Phase, 200 VAC

Symbol Cable Name Specification

1 I/O Signal Cable Shielded cable
2 Safety Function Device Cable Shielded cable
3 Servomotor Main Circuit Cable Shielded cable
4 Encoder Cable Shielded cable
5 Main Circuit Power Supply Cable Shielded cable
6 PROFINET Communications Cable Shielded cable
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51 Overview

Wiring and Connecting SERVOPACKSs > General Precautions

5 Wiring and Connecting SERVOPACKS

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

5.2 Wiring and Connecting SERVOPACKSs

5.21 General Precautions

Wiring Precautions

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

Connect the AC and DC power supplies to the specified SERVOPACK
terminals.

— Connect an AC power supply to the L1, L2, and L3 terminals and the
L1C and L2C terminals on the SERVOPACK.

- Connect a DC power supply to the B1/@® and &2 terminals and the
L1C and L2C terminals on the SERVOPACK.

There is a risk of failure or fire.

If you use a SERVOPACK with the Dynamic Brake Hardware Option, con-

nect 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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Wiring and Connecting SERVOPACKSs > General Precautions

A

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 termi-
nals while the CHARGE lamp is lit after turning OFF the power supply
because high voltage may still remain in the SERVOPACK.

There is a risk of electric shock.

Observe the precautions and instructions for wiring and trial operation
precisely as described in this document.

Failures caused by incorrect wiring or incorrect voltage application in the
brake circuit may cause the SERVOPACK to fail, damage the equipment,
or cause an accident resulting in death or injury.

Check the wiring to be sure it has been performed correctly.

Connectors and pin layouts are sometimes different for different models.
Always confirm the pin layouts in technical documents for your model
before operation.

There is a risk of failure or malfunction.

Connect wires to power supply terminals and motor connection terminals
securely with the specified methods and tightening torque.

Insufficient tightening may cause wires and terminal blocks to generate
heat due to faulty contact, possibly resulting in fire.

Use shielded twisted-pair cables or screened unshielded multi-twisted-pair
cables for 1/0 Signal Cables and Encoder 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 terminals, has been completed.

— If a connector is used for the main circuit terminals, remove the main
circuit connector from the SERVOPACK before you wire it.

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

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

Install molded-case circuit breakers and other safety measures to provide
protection against short circuits in external wiring.

There is a risk of fire or failure.
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i

Wiring and Connecting SERVOPACKSs > General Precautions

NOTICE

Whenever possible, use the Cables specified by Yaskawa.

If you use any other cables, confirm the rated current and application envi-
ronment of your model and use the wiring materials specified by Yaskawa
or equivalent materials.

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

Do not bundle power lines (e.g., the Main Circuit Cable) and low-current
lines (e.g., the I/O Signal Cables or Encoder Cables) together or run them
through the same duct. If you do not place power lines and low-current
lines in separate ducts, separate them by at least 30 cm.

If the cables are too close to each other, malfunctions may occur due to
noise affecting the low-current lines.

Install a battery at either the host controller or on the Encoder Cable.

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

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

— Use a molded-case circuit breaker or fuse to protect the main circuit.

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

- Install an earth leakage breaker. The SERVOPACK does not have

a built-in ground fault protective circuit. To configure a safer system,
install a ground fault detector against overloads and short-circuiting,
or install a ground fault detector combined with a molded-case circuit
breaker.

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

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

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

To ensure safe, stable application of the servo system, observe the following precautions

when wiring.

m Use the Cables specified by Yaskawa. Design and arrange the system so that each
cable is as short as possible.

Refer to the following manual or catalog for information on the specified cables.
AC Servo Drives 2-7 Series (Catalog No.: KAEP S800001 23)
>-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

B The signal cable conductors are as thin as 0.2 mm?2 or 0.3 mm2. Do not subject them
to excessive bending stress or tension.

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en | 85



Wiring and Connecting SERVOPACKSs

Sigma-7 Series SERVOPACKSs

Wiring and Connecting SERVOPACKSs > Countermeasures against Noise

5.2.2 Countermeasures against Noise

Noise Filters

O The SERVOPACK is designed as an industrial device. It therefore pro-
vides no measures to prevent radio interference. The SERVOPACK uses

ﬂ' high-speed switching elements in the main circuit. Therefore peripheral
devices may be affected by switching noise.

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

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

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

Install the input reference device and Noise Filter as close to the SERVOPACK as
possible.

®  Always install a Surge Absorber for relays, solenoids, and Magnetic Contactor coils.

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

- Main Circuit Cables and 1/O Signal Cables
- Main Circuit Cables and Host Controller Cables
- Main Circuit Cables and Encoder Cables

Do not share the power supply with an electric welder or electrical discharge machine.
If the SERVOPACK is placed near a high-frequency generator, install Noise Filters

on the input side on the Main Circuit Power Supply Cable and Control Power Supply
Cable even if the same power supply is not shared with the high-frequency generator.
Refer to the following section for information on connecting Noise Filters.

~ ‘Noise Filters’ ...page 86

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

~ Chap. 5.2.3 ‘Grounding’ ...page 89

You must attach Noise Filters in appropriate places to protect the SERVOPACK from
the adverse effects of noise. The following is an example of wiring for countermeasures
against noise.
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—-—— - — - — - — - — - — - — -
| 3
‘ Noise Filter
‘ i
200 VAC — L
|
‘ L i
2.0 mm?
| min.
® —+ - — — — - - ®Qperation relay sequence

— - ®User signal generators

1s

. 2 F3F2
Noise Filter

=)

supply

Fig. 42: Example for Noise Filter

*1. For the ground wire, use a wire with a thickness of at least 2.0 mm? (preferably, flat

braided copper wire).

*2. Whenever possible, use twisted-pair wires to wire all connections marked with Z.

*3. Refer to the following section for precautions when using Noise Filters.

2.0 mm? min.

~ ‘Noise Filter Wiring and Connection Precautions’ ...page 87

Noise Filter Wiring and Con-
nection Precautions

Grounding;plate) B

External ground: Use a dedicated ground.

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

®m  Separate input lines from output lines. Do not place input lines and output lines in the

Fig. 43: Noise Filter Wiring - Separate input lines from output lines

same duct or bundle them together.

Incorrect

Correct

Noise
Filter

Grounding plate

|

Noise

B
Py

Filter

/77

==

Grounding plate

LN |

L

Filter

|
Grounding plate ‘
|

—

/77
Grounding
plate

B

‘ ‘

\\

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

Incorrect Correct

[ —

Noise
Itis OK if the ground
1 = wire is close to the
L - input lines.
<€
/77 /77
Grounding plate Grounding plate

Fig. 44: Noise Filter Wiring - Separate the Noise Filter ground wire from the output lines

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

Incorrect Correct
‘ L Noise [— T L Noise [—
—1 Filter — Filter .
SERVOPACK  SERVOPACK SERVOPACK  SERVOPACK
s Shielded ground wire
/77 /7
Grounding plate Grounding plate

Fig. 45: Noise Filter Wiring - Connect the Noise Filter ground wire directly to the
grounding plate

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

I Control panel
‘, SERVOPAcﬂ
} Noise ‘ i
| Fiter [~ |
T
i SERVOPACK ‘
|
i ° Z B D ‘
Ground™— | !
| | |
1 Grounding plate J

Fig. 46: Grounding Noise Filter
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5.2.3 Grounding

Motor Frame Ground or
Motor Ground

Noise on I/O Signal Cables

Wiring and Connecting SERVOPACKSs > Grounding

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

Observe the following precautions when wiring the ground cable.

B Ground the SERVOPACK to a resistance of 100 Q or less.
® Be sure to ground at one point only.
B Ground the Servomotor directly if the Servomotor is insulated from the machine.

If you ground the Servomotor through the machine, switching noise current can flow from
the main circuit of the SERVOPACK through the stray capacitance of the Servomotor.

To prevent this, always connect the FG terminal of the Servomotor Main Circuit Cable
connected to the Servomotor to the ground terminal © on the SERVOPACK. Also be
sure to ground the ground terminal @. Always connect the shield wire of the Encoder
Cable connected to the Servomotor to the connector case (shell).

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

If noise enters the I/O Signal Cable, connect the shield of the 1/0 Signal Cable to the
connector shell to ground it. If the Servomotor Main Circuit Cable is placed in a metal
conduit, ground the conduit and its junction box. For all grounding, ground at one point
only.
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Basic Wiring Diagrams

5.3 Basic Wiring Diagrams

This section provides the basic wiring diagrams. Refer to the reference sections given in
the diagrams for details.

T e SERVOPACK

"L
‘ AN ,Maincircuit‘ ‘ Motor ” T T T T/—————T T
: 1QF terminals terminals — '
| = | » |
‘ D 1FLT ‘ ‘
‘ 2KM I ‘
‘ —
| | 7 | R N S
‘ 1KM ‘ ‘ \
| . | | |
‘ (For servo alarm ‘ ‘
‘ 1Ry display) BI/® ‘ ‘ ‘
N L !
‘ 1PL —————————-)
Servo power Servo power
ON OFF 1KM . CN5 '_7\_____‘\
| s | o |
‘ h ‘ ‘ 3 /1
[l y
1KM 1SA | Gowndio ! ‘ i ;¢ Analog Monitors ‘
2KM aresistance A
‘ KM 1Ry of 1000 ‘ _/ ‘
L 2SA orless. J ‘
— e N P/
————— e e e et TN e e e e —
Overheat protection input ™ S 5
Sequence input signal ALM
power supply input ~ ¥24 V. *3 +24yN [ 6 4TKW S M Servo Alarm Output
— =+ ALM-  (OFF for alarm)
General-purpose sequence input 1 /SH(P-OT) (7 - <
(Forward Drive Prohibit input: OFF to prohibit drive) /SO1+ (/BK+) General-pupose sequence output
General-purpose sequence input 2 F/SI2IN-OT) | 8 %%:% /S01- (/BK-)  (Brake output: ON to release brake)

: (Reverse Drive Prohibit input: OFF to prohibit drive)
‘ /313 (/DEC) 9 %%: /S02- General-purpose sequence
‘ General-purpose sequence input 3 — = output 2

{Home Switch Input: homing when ON) 25/,/S03+

%%»% . General-purpose sequence
General-purpose sequence input 4 | /S4pET) 10 s & output 3
P 1 Latch latch when ON|
(Probe 1 Latch Input: latch when ON) PAO *5 Encoder Divided

=4 /PAO Pulse Output,

General-purpose sequence input 5 S LRI T Phase A P
- %% % PBO *5  Encoder Divided
S
General-purpose sequence input 6 | /Sle 12 s /PBO Pulse Output,

(Probe 2 Latch Input: latch when ON)
Phase B

‘ e 21),PCO *5  Encoder Divided
General-purpose sequence input 0 L /sl 13 ﬂ—@ 22),/PCO Pulse Output,

Ph:
Battery for absolute = B *1 BAT() (14 ase C
encoder *2 16/, SG
- &==— Signal d
‘L 2.8Vto4.5V T BAT () 15 ignal groun
, —_—— e s —
Switch
( Syitoh /Hwes1+ | . \
‘ 24V \—‘Fuse I W »( ‘
' /HwBBI- | 3 SN
Safety 4 | /\ 8 \(EDM1+ ‘
‘ afety I /HWBB2+ 6 - "l
i L B EDM1- ‘
JHWBB2- j 5 11<7 =il ‘
ov -
1 @\Conneotor shell

FG Connect shield to connector shell.
Frame ground

Fig. 47: Basic Wiring Diagram
*1. Z represents twisted-pair wires.

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

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

*4. Refer to the following chapter if you use a safety function device.
~ Chap. 12.1 ‘Safety Functions’...page 440

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

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

90 | | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |



Sigma-7 Series SERVOPACKs Wiring and Connecting SERVOPACKs

Wiring the Power Supply to the SERVOPACK > Terminal Symbols and Terminal Names

O — You can use parameters to change the functions allocated to the /
S10, /S16, P-OT, N-OT, /EXT1, /EXT2, and /DEC input signals and

ﬂ' the /SO1, /SO2, and /SO3 output signals. Refer to the following sec-
tion for details.

~ Chap. 7.2.1 ‘1/O Signal Allocations’...page 189

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

— Default settings are given in parentheses.

5.4  Wiring the Power Supply to the SERVOPACK

5.4.1 Overview
Refer to the following manual or catalog for information on cables and peripheral devices.
AC Servo Drives 2-7 Series (Catalog No.: KAEP S800001 23)
>-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

542 Terminal Symbols and Terminal Names

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

CAUTION

Wire all connections correctly according to the following table and specified
reference information.

There is a risk of SERVOPACK failure or fire if incorrect wiring is performed.

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

specifications.
O - For the single-phase, 100 VAC power supply input specification, only
a single-phase AC power supply can be connected to the control
ﬂl power supply terminals.

— For the other main circuit power supply input specifications, excluding
the single-phase, 100 VAC power supply input specification, a single-
phase AC power supply or a DC power supply can be connected to
the control power supply terminals.

Three-Phase, 200-VAC Power Supply Input

Terminal Sym-  Terminal Name Specifications and Reference
bols
L1, L2, L3 Main circuit power Three-phase, 200 VAC to 240 VAC, -15%

supply input terminals for to +10%, 50 Hz/60 Hz
AC power supply input
L1C, L2C Control power supply AC power supply

Sl Single-phase, 200 VAC to 240 VAC, -15%
t0 +10%, 50 Hz/60 Hz
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Terminal Sym-  Terminal Name
bols

B1/@®, B2, B3  Regenerative Resistor
terminals

&1, ©2 DC Reactor terminals for
power supply harmonic
suppression

S -

|
Single-Phase, 200-VAC Power Supply Input

Terminal Sym-  Terminal Name
bols

L1, L2 Main circuit power
supply input terminals for
AC power supply input

L1C, L2C Control power supply
terminals

Specifications and Reference

DC power supply

L1C: 270 VDC to 324 VDC, -15% to +10%,
L2C: 0 VDC or

L2C: 270 VDC to 324 VDC, -15% to +10%,
L1C: 0 VDC

~ Chap. 5.4.6 ‘Wiring Regenerative Resis-
tors’...page 102

B For SGD7S-R70A, -R90A, -1R6A, and
-2R8A

If the regenerative capacity is insuffi-
cient, connect an External Regenera-
tive Resistor between B1/® and B2.

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

B For SGD7S-3R8A,- 5R5A, -7TR6A,
-120A, -180A, -200A, and -330A

If the internal regenerative resistor is
insufficient, remove the lead or short
bar between B2 and B3 and con-

nect an External Regenerative Resistor
between B1/@ and B2.

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

B For SGD7S-470A, -550A, -590A, and
-780A
Connect a Regenerative Resistor Unit
between B1/@ and B2. Obtain a
Regenerative Resistor Unit separately.
These models do not have a B3 ter-
minal.

~ Chap. 5.4.7 ‘Wiring Reactors for Har-
monic Suppression’...page 104

These terminals are used to connect a DC
Reactor for power supply harmonic sup-
pression or power factor improvement.

None. (Do not connect anything to this ter-
minal.)

Specifications and Reference

Single-phase, 200 VAC to 240 VAC, -15%
to +10%, 50 Hz/60 Hz

AC power supply

Single-phase, 200 VAC to 240 VAC, -15%
to +10%, 50 Hz/60 Hz
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Terminal Sym-  Terminal Name
bols

B1/@®, B2, B3  Regenerative Resistor
terminals

o1, 62 DC Reactor terminals for
power supply harmonic
suppression

S -

Specifications and Reference

DC power supply

L1C: 270 VDC to 324 VDC, -15% to +10%,
L2C: 0 VDC or

L2C: 270 VDC to 324 VDC, -15% to +10%,
L1C: 0 VDC

~ Chap. 5.4.6 ‘Wiring Regenerative Resis-
tors’...page 102

B For SGD7S-R70A, -R90A, -1R6A, and
-2R8A

If the regenerative capacity is insuffi-
cient, connect an External Regenera-
tive Resistor between B1/® and B2.

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

B For SGD7S-5R5A, and -120AC00A008

If the internal regenerative resistor is
insufficient, remove the lead or short
bar between B2 and B3 and con-

nect an External Regenerative Resistor
between B1/ and B2.

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

=~ Chap. 5.4.7 ‘Wiring Reactors for Har-
monic Suppression’...page 104

These terminals are used to connect a DC
Reactor for power supply harmonic sup-
pression or power factor improvement.

None. (Do not connect anything to this ter-
minal.)

You can use a single-phase, 200-V power supply input with the following models.
B SGD7S-R70A, -R90A, -1R6A, -2R8A, -5R5A

If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main
circuit power supply, set parameter Pn00B to n.[CJ100 (Use a three-phase power supply
input as a single-phase power supply input). Refer to the following section for details.

~ Chap. 6.3.3 ‘Single-phase AC Power Supply Input/Three-phase AC Power Supply Input

Setting’ ...page 139

O You do not need to change the setting of Pn00B to n.[J1J[7 (Use a
three-phase power supply input as a single-phase power supply input) for

ﬂl a SERVOPACK with a single-phase 200- VAC power supply input (model
numbers: SGD7S-120AL[[7008).

DC Power Supply Input

Terminal Sym-  Terminal Name
bols

L1C, L2C Control power supply
terminals

Specifications and Reference

AC power supply

Single-phase, 200 VAC to 240 VAC, -15%
to +10%, 50 Hz/60 Hz
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Terminal Sym-  Terminal Name Specifications and Reference
bols

DC power supply
L1C: 270 VDC to 324 VDC, -15% to +10%,

L2C: 0 VDC or
L2C: 270 VDC to 324 VDC, -15% to +10%,
L1C: 0 VDC
B1/&® Main circuit power 270 VDC to 324 VDC, -15% to +10%
supply input terminals for
©2 DC power supply input 0VDC
L1,L2,L3,B2, - None. (Do not connect anything to these
B3,©1,© terminals.)

If you use a DC power supply input to the SERVOPACK, make sure to set parameter
Pn001 to n.C0100 (DC power supply input supported) before inputting the power supply.
Refer to the following section for details.

= Chap. 6.3.2 ‘AC Power Supply Input/DC Power Supply Input Setting’ ...page 138
Single-Phase, 100-VAC Power Supply Input

Terminal Sym-  Terminal Name Specifications and Reference
bols
L1and L2 Main circuit power Single-phase, 100 VAC to 120 VAC, -15%

supply input terminals for to +10%, 50 Hz/60 Hz
AC power supply input

L1C and L2C Control power supply Single-phase, 100 VAC to 120 VAC, -15%

terminals to +10%, 50 Hz/60 Hz
B1 and B2 Regenerative Resistor ~ Chap. 5.4.6 ‘Wiring Regenerative Resis-
terminals tors’...page 102

If the regenerative capacity is insufficient,
connect an External Regenerative Resistor
between B1/ and B2. Obtain an External
Regenerative Resistor separately.

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

543 Wiring Procedure for Main Circuit Connector

Required Items Required Item Remarks

Spring Opener or Flat- ®  Spring Opener
blade Screwdriver SERVOPACK accessory
(You can also use model 1981045-1 from Tyco Elec-
tronics Japan G.K.)
® Flat-blade screwdriver

Commercially available screwdriver with tip width of 3.0
mm to 3.5 mm
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1. ) Remove the main circuit connector and motor connector from the SERVOPACK.

»
= Enlarged View
g
LT Tor
L2 ‘
L3
9 L1¢
L
e
1. Press in on
LS the IOCK'@ 2. Press in on the
o W R locks to remove
\ ~ / (l\:/loe;:rrw]ec(\:rt%t:\t / \/ the connectors.
E
Locks

Servomotor connector
Fig. 48: Removing the main circuit connector and motor connector from the SERVOPACK
2. ) Remove the sheath from the wire to connect.

»
8 mmto 9 mm

Fig. 49: Removing the sheath from the wire

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

Using a Spring Opener Using a Flat-blade Screwdriver
Open the insertion hole with the Spring  Firmly insert a flat-blade screwdriver
Opener as shown in the figure. into the screwdriver insertion hole to

open the wire insertion hole.

4. ) Insert the conductor into the wire insertion hole. Then, remove the Spring Opener or
flatblade screwdriver.

5. ) Make all other connections in the same way.

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

544 Power ON Sequence

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

B The ALM (Servo Alarm) signal is output for up to five seconds when the control power
supply is turned ON. Take this into consideration when you design the power ON

sequence, and turn ON the main circuit power supply to the SERVOPACK when the
ALM signal is OFF (alarm cleared).
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Power ON

Control power supply ~ OFF ON
ALM (Servo Alarm)

) Alarm Alarm cleared.
signal L=
‘ Upto5.0s
Main circuit power supply OFF ON
/S_RDY (Servo Ready)

signal OFF ON
Disable Enable
Controlword (6040h) Operation Operation

Motor power status ~ Power not supplied. Power supplied.

Fig. 50: Power ON Sequence

O If the servo ON state cannot be achieved by inputting the Servo ON
command (Enable Operation command), the /S_RDY signal is not ON.

ﬂ' Check the status of the /S_RDY signal. Refer to the following section for
details.

= Chap. 7.2.7 /S-RDY (Servo Ready) Signal’...page 194

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

Control power supply OFF ON
() ()
Main circuit power supply  OFF ON
((
Inrush current suppression ¢ . , )
resistor switch -Up Switch: Closed (Resistance connected.)
((
Power not )y
Motor power status supplied. Power
supplied.
0.5 s min. Approx. 2 times switch Open switch 0.1 s or
operating time according longer after power is
to switch specifications not supplied to motor.

Fig. 51: Power ON Sequence - Using a DC power supply input
®m Design the power ON sequence so that main circuit power supply is turned OFF when
an ALM (Servo Alarm) signal is output.

®  Make sure that the power supply specifications of all parts are suitable for the input
power supply.

m Allow at least 1 s after the power supply is turned OFF before you turn it ON again.

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

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

Even after you turn OFF the power supply, a high residual voltage may still
remain in the SERVOPACK. To prevent electric shock, do not touch the

power supply terminals after you turn OFF the power. When the voltage is
discharged, the CHARGE indicator will turn OFF. Make sure the CHARGE
indicator is OFF before you start wiring or inspection work.

54.5 Power Supply Wiring Diagrams

5.4.5.1 Using Only One SERVOPACK

Wiring Example for Three- R lS ﬂ
Phase, 200-VAC Power VALY
Supply Input: SGD7S-R70A, 19F

-R90A, -1R6A, -2R8A, 38A |t |

-3R8A, -5R5A, -7TR6A, 1FLT |
-120A, -180A, -200A, and

SERVOPACK

-330A g

(For servo alarm

1Ry display)
N
1PL
Servo power Servo power
ON OFF 1KM
. T
T ] b
1KM 15A
1KM 1Ry 2KM
2SA

AM + 1Ry

ALM - 1D

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

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

+24 'V

oV

1Ry: Relay

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

Fig. 52: Wiring Example for Three-Phase, 200-VAC Power Supply Input - 1

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

*2 A SGD7S-330A SERVOPACK does not have a - terminal.
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LI

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

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

1QF %

§& 0

SERVOPACK

1FLT |
2KM
et
1KM
1
(For servo alarm
1Ry display)
I —1
1PL
Servo power Servo power
ON OFF 1KM
. . T
o 4 g
1KM 1SA
iKM 1Ry 2KM
2SA

ALM + 1Ry

ALM - 1D

— Regenerative
Resistor Unit

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

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

+24 V

(Y

1Ry: Relay

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

Fig. 53: Wiring Example for Three-Phase, 200-VAC Power Supply Input - 2

SERVOPACK
ok
1FLT |
2KM
1KM
-
(For servo alarm +24 V
1Ry display) ALM + 1By
™~
1PL
Servo power Servo power ALM - 1D oV
ON OFF 1KM
=1 ¢
1KM 1SA
1KM 1Ry 2KM
2SA

1QF: Molded-case circuit breaker

1FLT: Noise Filter
1KM: Magnetic Contactor

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

1Ry: Relay

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

Fig. 54: Wiring Example for Single-Phase, 200-VAC Power Supply Input

*  You do not have to connect B2 and B3 for the following models: SGD7S-R70A,
-R90A, -1R6A, and -2R8A. Do not connect them.
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Wiring Example for DC Rl Sl Tl
Power Supply Input: 1QF \-\-\
SGD7S-R70A, -R90A,

-1R6A, -2R8A, -3R8A, 3SA | - SERVOPACK
_5R5A. -7R6A. -120A. mns
~180A. and -200A @F¢

2KM
s
S AC/DC
P
1KM
-
+24 V
1Ry
(For servo alarm ALM +
1Ry display)
I~ 4 JAm- 1D (A%
1PL B I ——
Servo power Servo power
ON OFF 1KM
. . e
T 4
1KM 1SA
KM 1Ry 2KM
1FU: Fuse
25A 2FU: Fuse
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2KM: Magnetic Contactor 3SA: Surge Absorber
(for main circuit power supply) 1D: Flywheel diode

Fig. 55: Wiring Example for DC Power Supply Input - 1

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

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |

99



Wiring and Connecting SERVOPACKSs Sigma-7 Series SERVOPACKs

Wiring the Power Supply to the SERVOPACK > Power Supply Wiring Diagrams

Wiring Example for DC Rl Sl Tl
Power Supply Input: 10F LN
SGD7S-330A, -470A, |
-550A, -590A, and -780A 3SA | SERVOPACK
1FLT |
- B1/®
e AC/DC 1R
P o2
3 2FU
i 1TRy 2Ry
: M
=]
4SA
1KM
T AC/DC
+24 V
1Ry
(For servo alarm ALM +
1Ry display)
I ALM — 1D oV
1PL - — *
Servo power Servo power
ON OFF 1KM
. o .
[
1KM 1SA R
2
1KM 1Ry 2KM ﬁy oV
=1
2SA 58A
1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor
(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply,
auxiliary contact) 1SA: Surge Absorber
1FU: Fuse, positive side 2SA: Surge Absorber
2FU: Fuse, negative side 3SA: Surge Absorber
1Ry: Relay 4SA: Surge Absorber
2Ry: Relay (for inrush current 5SA: Surge Absorber
suppression resistor switch) 1D: Flywheel diode
1TRy: Timer relay 1R: External inrush current
1PL: Indicator lamp suppression resistor

Fig. 56: Wiring Example for DC Power Supply Input - 2
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Wiring Example for Single-
Phase, 100-VAC Power
Supply Input: SGD7S-R70F,
-R90F, -2R1F, or -2R8F

Wiring the Power Supply to the SERVOPACK > Power Supply Wiring Diagrams

NN

SERVOPACK
1aF NN
3SA I
1FLT |
2KM

L1
L2

1KM

el

o

(For servo alarm

1QF: Molded-case circuit breaker
1FLT: Noise Filter

1Ry display)
™~
1PL
Servo power Servo power
ON OFF 1KM
y o e
T ] z
1KM 1SA
1KM 1Ry 2KM
2SA

1KM: Magnetic Contactor (for control power supply)

2KM: Magnetic Contactor (for main circuit power supply)

ALM +

ALM -

1Ry: Relay

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

Fig. 57: Wiring Example for Single-Phase, 100-VAC Power Supply Input

54.5.2 Using More Than One SERVOPACK
Connect the ALM (Servo Alarm) output for these SERVOPACKS in series to operate the

alarm detection relay (1RY).

1Ry

1D

+24 V

oV

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

alarm for any one SERVOPACK.

More than one SERVOPACK can share a single Noise Filter. However, always select a
Noise Filter that has a large enough capacity to handle the total power supply capacity of
all the SERVOPACKS. Be sure to consider the load conditions.
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Power supply

RS T
=N 1QF
| 3SA
1KM
| 1FLT
2KM S,
L1
E@ } OFLT > SERVOPACK
. L3 Servomotor
Relay Rd? I M
terminal ea_y
terminal
L1C
e +24V

ONTH ALM 1R
3 E 4
(For servo alarm m
4

1Ry display)
™~

1PL
Servo power Servo power | 3FLT '[; SERVOPACK
ON OFF 1KM | L3 Servomotor
The

S R PEN ] R . )
terminal Relay
1KM 18A terminal

2KM

1KM 1Ry oNt
o L2C 3 | ALM+
|
dI

28A

Servomotor

[ M

1QF: Molded-case circuit breaker 1Ry: Relay ALM+

1FLT: Noise Filter 1PL: Indicator lamp

2FLT: Noise Filter 1SA: Surge Absorber ALM-

3FLT: Noise Filter 2SA: Surge Absorber ov
4FLT: Noise Filter 3SA: Surge Absorber

1KM: Magnetic Contactor 1D: Flywheel diode

(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply)

Fig. 58: Stopping all of the Servomotors when there is an alarm for any one SERVOPACK
Refer to the following document for details on international standards.
>-7-Series 2-7S and 2-7W SERVOPACK Safety Precautions (TOMP C710828 00)

5.4.6 Wiring Regenerative Resistors
This section describes how to connect External Regenerative Resistors.
Refer to the following manual to select the capacity of a Regenerative Resistor.
2-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

WARNING

Be sure to wire Regenerative Resistors correctly. Do not connect B1/& and
B2.

Doing so may result in fire or damage to the Regenerative Resistor or SER-
VOPACK.
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SERVOPACK Models 1. ) Connect the External Regenerative Resistor between the B1/@ and B2 terminals on
SGD7S-R70A, -R90A, the SERVOPACK.
-1R6A, -2R8A, -R70F, »
-R90F, -2R1F, and -2R8F
Enlarged View

L1

terminals on the SERVOPACK

2. ) Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistance).
Refer to the following section for details on the settings.
= Chap. 6.18 ‘Setting the Regenerative Resistor Capacity’ ...page 187

SERVOPACK Models 1. ) Remove the lead from between the B2 and B3 terminals on the SERVOPACK.
SGD7S-3R8A, -5R5A, »
-7TR6A, -120A, -180A,

-200A, and -330A u
=)

Fig. 60: Removing the lead from between the B2 and B3 terminals on the SERVOPACK
2. ) Connect the External Regenerative Resistor between the B1/@ and B2 terminals.
»

S)

Enlarged View

Fig. 61: Connecting the External Regenerative Resistor between the B1/D and B2
terminals

3. ) Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistance).
Refer to the following section for details on the settings.

~ Chap. 6.18 ‘Setting the Regenerative Resistor Capacity’ ...page 187
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SERVOPACK Models 1. ) Connect the R1 and R2 terminals on the Regenerative Resistor Unit to the B1/@
SGD7S-470A, -550A, and B2 terminals on the SERVOPACK.
-590A, and -780A -
o™
(O D

==
==
=
==
2z

(FF

L\

JUSP-RA04-E JUSP-RA05-E

S 5|5
|

EL
o

Fig. 62: Connecting the R1 and R2 terminals on the Regenerative Resistor Unit to the
B1/® and B2 terminals on the SERVOPACK

2. ) Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistance)
as required.

©
©
i€
o /o)
el
_I@ﬁ

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

E [If you use any other external regenerative resistor, set Pn600 and Pn603
according to the specifications of the regenerative resistor.

Refer to the following section for details on the settings.

~ Chap. 6.18 ‘Setting the Regenerative Resistor Capacity’ ...page 187

547 Wiring Reactors for Harmonic Suppression

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

2-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)
Refer to the following figures to connect reactors.
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SERVOPACK with Three-Phase, 200-VAC SERVOPACK with Single-Phase, 100-VAC

Power Supply Input Power Supply Input
SERVOPACK SERVOPACK
DC Reactor Power supply  AC Reactor
LYY O1 A~ L9
[\ )
L2
62

— Connection terminals &1 and &2 for a DC Reactor are connected
when the SERVOPACK is shipped. Remove the lead wire and con-
nect a DC Reactor.

— Reactors are optional products. (Purchase them separately.)

- You cannot connect a DC Reactor to a SERVOPACK with a single-
phase, 100-VAC power supply input.

[—10

5.5  Wiring Servomotors

5.5.1 Terminal Symbols and Terminal Names

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

Terminal/ Terminal/Connector Remarks

Connector Name

Symbols

U, V,and W Servomotor terminals Refer to the following section for the wiring
procedure.

= Chap. 5.4.3 ‘Wiring Procedure for Main
Circuit Connector’ ...page 94

D Ground terminal =

CN2 Encoder connector —

5.5.2 Pin Arrangement of Encoder Connector (CN2)

B When Using a Rotary Servomotor

Pin No. Signal Function

1 PG5V Encoder power supply +5 V

2 PGOV Encoder power supply 0 V

3 BAT (+)* Battery for absolute encoder (+)
4 BAT (-)* Battery for absolute encoder (-)
5 PS Serial data (+)

6 /IPS Serial data (-)

Shell Shield -

* No wiring is required for an incremental encoder or a batteryless absolute encoder.

®  When Using a Direct Drive Servomotor
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Wiring Servomotors > Wiring the SERVOPACK to the Encoder

5.5.3
5.5.3.1

Wiring Example When
Installing a Battery on the
Host Controller

Pin No. Signal
1 PG5V
2 PGOV
3 —

4 -

5 PS

6 /PS
Shell Shield

® When Using a Linear Servomotor

Pin No. Signal
1 PG5V
2 PGOV
3 -

4 -

5 PS

6 /PS
Shell Shield

Wiring the SERVOPACK to the Encoder

When Using an Absolute Encoder

Function

Encoder power supply +5 V
Encoder power supply 0 V
— (Do not use.)

— (Do not use.)

Serial data (+)

Serial data (-)

Function

Linear encoder power supply +5 V
Linear encoder power supply 0 V
— (Do not use.)

— (Do not use.)

Serial data (+)

Serial data (-)

If you use an absolute encoder, use an Encoder Cable with a JUSP-BAO1-E Battery Case

or install a battery on the host controller.

Refer to the following section for the battery replacement procedure.

~ Chap. 16.2.4 ‘Replacing the Battery’ ...page 547

SERVOPACK
) U
Absolute encoder m v
*] ! \
! ~ PS 5 w
(@ 3 /PS ) 6 @
> |~ Pasv : 1
/1 PGOV ) 2 X
[ ¥ } =
|~ BAT(H) )3 14 JBAT(H) |
/0 BATO) ) 4 15 L BAT () /1 =" Batery
Mo M
i\ ,3 Connector
bd shell
(Shell : T \ T

T

Fig. 63: Wiring Example When Installing a Battery on the Host Controller
*1 The absolute encoder pin numbers for wiring the connector depend on the Servo-

motor that you use.

*2 = represents a shielded twisted-pair cable.
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Wiring Servomotors > Wiring the SERVOPACK to the Encoder

Wiring Example When Using SERVOPACK
an Encoder Cable with a Absolute encoder *2 U
Battery Case v
*1 .~ PS 5 W
¢ /S ) 6 @
‘ PG5V 1
PGOV ) 2
e .
&3
fﬂ - Connector
Battery shell
(Shell) Encoder Cable @
with a Battery Case

Fig. 64: Wiring Example When Using an Encoder Cable with a Battery Case

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

O - When Installing a Battery on the Encoder Cable
Use the Encoder Cable with a Battery Case that is specified by
Yaskawa. Refer to the following manual for details.

LLJ 3-7-Series AC Servo Drive Peripheral Device Selection Manual
(Manual No.: SIEP S800001 32)

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

—
* Battery

Fig. 65: Inserting a Diode Near the Battery on the Host Controller
Required Component Specifications

®  Schottky Diode
Reverse Voltage: Vr> 40V
Forward Voltage: Vf<0.37 V
Reverse current: Ir <5 pA
Junction temperature: Tj > 125 °C
® Resistor
Resistance: 22 Q
Tolerance: £5% max.
Rated power: 0.25 W min.

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |

107



Wiring and Connecting SERVOPACKSs Sigma-7 Series SERVOPACKs

Wiring Servomotors > Wiring the SERVOPACK to the Encoder

5.5.3.2 When Using an Incremental Encoder or Batteryless Absolute Encoder

Incremental encoder SERVOPACK
or batteryless
absolute encoder

-2, Y
] oo \%

| A PS5 W
C /PS.) 6 @
[ WPGBVJ 1
C /I PGOV,) 2

M

e Connector

I shell ‘
(Shell) Shield ‘ @

Fig. 66: Wiring Example When Using an Incremental Encoder
*1 The encoder pin numbers for wiring the connector depend on the Servomotor that

you use.
*2 ¥ represents a shielded twisted-pair cable.

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

nnections to Linear Absolute linear encoder Interface Unit from
(E30 gc ? S % ca from Dr. JOHANNES Dr. JOHANNES Calble from
ncoder rrom Lr. HEIDENHAIN GmbH HEIDENHAIN GmbH Dr. JOHANNES SERVOPACK
JOHANNES HEIDENHAIN Head HEIDENHAIN GmbH  r==2
GmbH

s <c

Connector

Connector shell

shell O

Fig. 67: Connections to Linear Encoder from Dr. JOHANNES HEIDENHAIN
* ¥ represents a shielded twisted-pair cable.

Connections to Linear Absolute linear encoder
from Mitutoyo Corporation SERVOPACK

Encoder from Mitutoyo Cor-
poration 5 S s
6 /| /F’SE 6

1 NN
5 i 323 PGOVE

Connector
Connector shell
shell

b= <c

Shield

hd

Fig. 68: Absolute Linear Encoder from Mitutoyo Corporation
* % represents a shielded twisted-pair cable.
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Connections to Absolute Absolute linear
encoder from

Linear Encoder from Renishaw PLC SERVOPACK
Renishaw PLC

b= <c

Connector

Connector shell

shell Shield

Fig. 69: Absolute Linear Encoder from Renishaw PLC
* = represents a shielded twisted-pair cable.

Connections to Absolute frﬁ?ﬁsﬁﬂlfeﬂ”elia;s g?dﬁtrd SERVOPACK
Linear Encoder from Mag- 9 T

nescale Co., Ltd. -
i ‘ f PsE 5
| APGSV_) 1
i /. paov

Connector
shell

s <cC

Connector
shell
Shield

hd
Fig. 70: Absolute Linear Encoder from Magnescale Co., Ltd

*

% represents a shielded twisted-pair cable.

Connections to Absolute Absolute linear encoder
Linear Encoder from Fagor from Fagor Automation S. Coop. SERVOPACK

Automation S. Coop. E—
i / /PSE 6

N CYR
323 PGOVE

Connector
shell

s <c

Connector
shell
Shield

hd
Fig. 71: Connections to Absolute Linear Encoder from Fagor Automation

*

< represents a shielded twisted-pair cable.

5.5.34 When Using an Incremental Linear Encoder

The wiring depends on the manufacturer of the linear encoder.
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Connections to Linear
Encoder from Dr.
JOHANNES HEIDENHAIN
GmbH

Connections to Linear
Encoder from Renishaw
PLC

Connections to Linear
Encoder from Magnescale
Co., Ltd.

Linear encoder from
Dr. JOHANNES
HEIDENHAIN GmbH

Serial Converter Unit

SERVOPACK

hs<c

1 | APGEY )1
Q 323 PGOV 3 2
Y
Connector

shell Connector
Connector shel
shell

Connector

shel Shield

Shield

hd

Fig. 72: Incremental Linear Encoder from Dr. JOHANNES HEIDENHAIN GmbH
* = represents a shielded twisted-pair cable.

Linear encoder from

Renishaw PLC Serial Converter Unit SERVOPACK
* CN2
9 5 U
W
10 &

N =

1 | A PGBV
;22 323 PGOV Ej
“—

Connector

Connector

Connector
shell

shell
Connector
shell

Shield

Shield

Fig. 73: Incremental Linear Encoder from Renishaw PLC
* = represents a shielded twisted-pair cable.

If you use a linear encoder from Magnescale Co., Ltd., the wiring will depend on the
model of the linear encoder.
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Wiring Servomotors > Wiring the SERVOPACK to the Encoder

R7 n R Linear encoder from
S 5 and SR85 Magnescale Co., Ltd. SERVOPACK

V%
_
T | U
(2]
?@Vﬁ?i
zZ
N
s <c

Connector

Connector shell

shell

Shield

Fig. 74: Incremental Linear Encoder from Magnescale Co., Ltd - SR75 and SR85
* = represents a shielded twisted-pair cable.

SL700, SL710, SL720, = PL101-RY, MQ10-FLA, or MQ10-GLA Interpolator

SL730, and SQ10 The following table gives the Linear Encoder and Interpolator combinations.

Linear Encoder Model Interpolator Model

SL700, SL710, SL720, and SL730 PL101-RY"

SQ10 MQ10-FLA™
MQ10-GLA™

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

*2. This is the model of the Interpolator.
Linear encoder Interpolator SERVOPACK

Head « CN2
PS 5
1 /PS 6

Cable from
Magnescale Co., Ltd.

s <c

Connector

Connector shell

shell

Shield

Fig. 75: Incremental Linear Encoder from Magnescale Co., Ltd - SL700, SL710, SL720,
SL730, and SQ10

* ¥ represents a shielded twisted-pair cable.

SL700, SL710, SL720, and = MJ620-T13 Interpolator
SL730
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Wiring Servomotors > Wiring the SERVOPACK to the Holding Brake

Linear encoder
Head

Cable from

*

Magnescale Co., Ltd.

oV +5V

External power supply

Interpolator

*

SERVOPACK
PS5 U
/Ps,) 6 v
w
@)

Connector
shell

- represents a shielded twisted-pair cable.

554 Wiring the SERVOPACK to the Holding Brake

O p—

)|

Relay Circuit Example

Shield

Connector
shell

hd

Fig. 76: Incremental Linear Encoder from Magnescale Co., Ltd - SL700, SL710, SL720,
and SL730

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

L) 5-7-Series Peripheral Device Selection Manual (Manual No.: SIEP

S800001 32)

After the Surge Absorber is connected, check the brake operation
delay time in your application. The Surge Absorber may affect the
brake operation delay time. Configure the relay circuit to activate the
holding brake for an emergency stop.

SERVOPACK

Photocoupler

5l

=

—T

Fig. 77: Relay Circuit Example

i

oV

5VDC to 30 VDC

Emergency stop

= O

You can change the output signal allocation of the /BK signal. Refer to
the following section for details.

~ Chap. 6.12.3 /BK (Brake) Signal’ ...page 163
If you use a 24-V brake, install a separate power supply for the 24-

VDC power supply from other power supplies, such as the one for the
I/O signals of the CN1 connector. If the power supply is shared, the

I/O signals may malfunction.
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Power supply

Wiring Servomotors > Wiring the SERVOPACK to the Holding Brake

SERVOPACK

Servomotor with
Holding Brake

—

(/BK+)

(/BK-)

BK-RY

1D

+24 V

Yo
<

DC side

i

Brake power supply gk-Ry

mak

AC DC

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

-

Surge Absorber

OIS

Fig. 78: Wiring example for SERVOPACKSs without built-in Servomotor brake control

*

Install the Surge Absorber near the brake terminals on the Servomotor.
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Connecting I/O Signals > 1/0 Signal Connector (CN1) Names and Functions

5.6  Connecting I/O Signals

5.6.1 I/O Signal Connector (CN1) Names and Functions

The following table gives the pin numbers, names, and functions the 1/O signal pins for
the default settings.

Input Signals Default settings are given in parentheses.
Signal Pin Name Function Reference
No.
/SI1* (P-OT) 7 General-purpose You can allocate the ~ Chap.
Sequence Input 1 input signal to use witha 6.71.2
(Forward Drive Pro- parameter. ‘Overtravel
ols [puis) (Stops Servomotor drive ﬁéﬁé
/SI2* (N-OT) 8 General-purpose  (to prevent overtravel) page 156
Sequence Input 2 when the moving part of ™~
(Reverse Drive Pro- the machine exceeds the
hibit Input) range of movement.)
/SI3* (/DEC) 9 General-purpose You can allocate the -
Sequence Input 3 input signal to use with
(Home Switch Input) parameters.
(Connect the switch that
starts homing.)
/S14* (JEXT1) 10 General-purpose You can allocate the -
Sequence Input 4 input signals to use with
(Probe 1 Latch parameters.
Ihiput) (Connect the external
1SI5* (IEXT2) 11 General-purpose signals that latch the
Sequence Input 5 current feedback pulse
(Probe 2 Latch counter.)
Input)
/SI6* 12 General-purpose You can allocate the
Sequence Input 6 input signal to use with
parameters.
(Used for general-pur-
pose input.)
/SI0* 13 General-purpose You can allocate the -
Sequence Input 0 input signal to use with a
parameter.
(Used for general-pur-
pose input.)
+24VIN 6 Sequence Input Inputs the sequence -
Signal Power input signal power
Supply Input supply.
Allowable voltage range:
24 \VDC +20% The 24-
VDC power supply is not
provided by Yaskawa.
BAT+ 14 Battery for Absolute These are the pins to -
Encoder (+) connect the absolute
der backup battery.
BAT- 15 Battery for Absolute e e
Encoder (-)
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Signal Pin Name Function Reference
No.
Do not connect these
pins if you use the
Encoder Cable with a
Battery Case.
TH 5 Overheat Protection Inputs the overheat pro- =~ Chap.
Input tection signal from a 7.15.2
Linear Servomotor or ‘Con-
from a sensor attached  necting the
to the machine. Overheat
Protection
Input (TH)
Sig-
nal’
...page 248
* You can change the allocations. Refer to the following section for details.
= Chap. 7.2.2 ‘Input Signal Allocations’ ...page 189
O If forward drive prohibition or reverse drive prohibition is used, the SER-

VOPACK is stopped by software controls. If the application does not
ﬂ' satisfy the safety requirements, add external safety circuits as required.

Output Signals
Signal

ALM+
ALM-

/SO1+* (/BK+)
/SO1-* (/BK-)

/1SO2+*
/SO2-*
/SO3+*
/SO3-*
PAO
/PAO

PBO
/PBO

Pin
No.
3

4

23
24
25
26
17
18

19
20

Default settings are given in parentheses.

Name

Servo Alarm Output

General-purpose
Sequence Output 1
(Brake Output)

General-purpose
Sequence Output 2

General-purpose
Sequence Output 3

Encoder Divided
Pulse Output,
Phase A

Encoder Divided
Pulse Output,
Phase B

Function

Turns OFF (opens) when
an error is detected.

You can allocate the
output signal to use with
a parameter.

(Controls the brake. The
brake is released when
the signal turns ON
(closes).)

Used for general-pur-
pose outputs.

Set the parameters to
allocate functions.

Output the encoder
divided pulse output sig-
nals with a 90° phase
differential.

Reference

~ Chap.
7.2.4 ‘ALM
(Servo
Alarm) Sig-
nal’

...page 192

~ Chap.
6.12.1
‘Holding
Brake’
...page 161

~ Chap.
15.13 Dig-
ital Inputs/
Out-

puts’
...page 544

~ Chap.
7.9.2 ‘Con-
necting an
Absolute
Enco-

der’
...page 220
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Signal Pin Name Function Reference
No.
PCO 21 Encoder Divided Outputs the origin signal = Chap.
Pulse Output, once every encoder rota- 7.70.2

/PCO 22 Phase C tion. ‘Con-
necting an
Absolute
Linear
Enco-
der’
...page 230

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 1/0 Signal Cable is
connected to the con-
nector shell.

* You can change the allocations. Refer to the following section for details.
=~ Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

5.6.2 I/0O Signal Connector (CN1) Pin Arrangement
The following figure gives the pin arrangement of the of the I/O signal connector (CN1) for
the default settings.
The top view is from the direction of the arrow without the connector shell attached.
Pin 1 \E& No Signal Specification No Signal Specification
v in
Pin 2 D% 0 o 1 1SO1+ (/ General-purpose 14 BAT+ Battery for Absolute
o0l Nein1s BK+) Sequence Output 1 Encoder (+)
o 2 1SO1- (/ General-purpose 15 BAT- Battery for Absolute
s o BK-) Sequence output 1 Encoder (-)
e N
Pin 18[L—y/| \ pin 26 ALM+ Servo Alarm Output 16 SG Signal Ground
Fig. 79: Top View of I/O 4 ALM- Servo Alarm Output 17 PAO Encoder Divided
Signal Connector (CN1) Pulse Output,
- Phase A
HTQ:HZ@% 5 TH Overheat Protection 18 /PAO Encoder Divided
Input Pulse Output,
Fig. 80: Side View of I/O Phase A
Signal Connector (CNT) 6 +24VIN  Sequence Input 19 PBO Encoder Divided
Signal Power Pulse Output,
Supply Input Phase B
7 /SI1 (P-OT) General-purpose 20 /PBO Encoder Divided
Sequence Input 1 Pulse Output,
Phase B
8 /S12 (N-OT) General-purpose 21 PCO Encoder Divided
Sequence Input 2 Pulse Output,
Phase C
9 /SI3 (/DEC) General-purpose 22 /PCO Encoder Divided
Sequence Input 3 Pulse Output,
Phase C
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5.6.3

Using a Rotary Servomotor

I/O Signal Wiring Examples

Connecting 1/0O Signals > 1/0 Signal Wiring Examples

No Signal Specification No

10 /Sl4 (/ General-purpose 23
EXT1) Sequence Input 4

11 /SI5 (/ General-purpose 24
EXT2) Sequence Input 5

12 /S16 General-purpose 25
Sequence Input 6

13 /SI0 General-purpose 26
Sequence Input 0

SERVOPACK

Sequence input signal

power supply input ~ +24

Forward Drive Prohibit input
(prohibited when OFF)

Reverse Drive Prohibit input
(prohibited when OFF)

Home Switch Input:
(homing when ON)

Probe 1 Latch Input
(latch when ON)

Probe 2 Latch Input
(latch when ON)

General-purpose
sequence input 6

General-purpose
sequence input 0
Battery for
absolute encoder -
Backup battery*2 -
28Vto4.5V

Overheat 5

protection input L
V¥ +24VIN | 6 47 KR

T /SH(p-0T) [7 _d

| /S2(N-OT) | 8 %zt
| /SB(DEC) | 9 ;%ﬁ&
| /sM4yEXTY) (10 %%ig
| /SIBUEXT2) |44 %%ﬁt
- /S16 (12 %%ﬁ
/810 |43 @ﬁ

*1 BAT+ 14

BAT- (15

Connector

@ shell

Signal
/SO2+

/SO2-

/SO3+

/SO3-

Specification

General-purpose
Sequence Output 2

General-purpose
Sequence Output 2

General-purpose
Sequence Output 3

General-purpose
Sequence Output 3

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

*4  Encoder Divided
<__20),/PBO Puise Output,
Phase B
*4 Encoder Divided
Pulse Output,
Phase C

SG

Brake output
(released when ON)

*4 Encoder Divided
Pulse Output,
Phase A

Applicable Line Receiver:
SN75ALS175 or MC3486
manufactured by Texas
Instruments or the equivalent

<=2 Signal ground

FG Connect shield to connector shell.
Frame ground

Fig. 81: I/0O Signal Wiring Example - Rotary Servomotor

*1 7 represents twisted-pair wires.
*2 Connect these when using an absolute encoder. If the Encoder Cable with a Battery
Case is connected, do not connect a backup battery.
*3 The 24-VDC power supply is not provided by YASKAWA. Use a 24-VDC power
supply with double insulation or reinforced insulation.
*4 Always use line receivers to receive the output signals.

O -

It

You can use parameters to change the functions allocated to the /

S10, /SI6, P-OT, N-OT, /EXT1, /EXT2, and /DEC input signals and
the /SO1, /SO2, and /SO3 output signals.

~ Chap. 7.2.1 ‘I/O Signal Allocations’ ...page 189

If you use a 24-V brake, install a separate power supply for the 24-

VDC power supply from other power supplies, such as the one for the
I/O signals of the CN1 connector. If the power supply is shared, the
I/O signals may malfunction.
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. . Photocoupler outputs
USIng a Lmear ServomOtor Max. allowable voltage: 30 VDC
SERVOPACK Max. allowable current: 50 mA DC
CN1
TH. 5

Overheat protection input LN
Sequenceinputsignal  og v/ *2  +24VIN | 6 47 KQ 3 JALM+ Servo Alarm Output

power supply input L - (OFF for alarm
Forward Drve Profibitinput 7 /Sl (P-OT) [ 7 + ( )
(prohibited when OFF)
. Brake output
Reverse Drive Prohibitinput |~ /S12 (N-OT) | 8 - (released when ON)
(prohibited when OFF)
Home Switchnput: | /SI3 (DEC) | 9 jz >
(homing when ON)
Probe 1 Latch Input | /S (/EXT1) [10 %%ﬁﬁ
(latch when ON) *] N
3 Encoder Divided
Probe 2 Latch Input /815 EXT2) |41 %it Puise Output,
. Phase A
(latch when ON) Applicable Line Receiver:
> *3 Encoder Divided | SN75ALS175 or MC3486
General-purpose /SI6 (12 iZ ad Pulse Output, manufactured by Texas
sequence input 6 . Phase B Instruments or the equivalent

- *3  Encoder Divided
~ >
I 0 lia ﬂ—@: w Pulse Output,

sequence input O Phase C

Connector
shell

FG Connect shield to connector shell.
Frame ground

Fig. 82: I/0 Signal Wiring Example - Linear Servomotor

*1 £ represents twisted-pair wires.

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

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

O - You can use parameters to change the functions allocated to the /
SI0, /SI6, P-OT, N-OT, /EXT1, /EXT2, and /DEC input signals and
ﬂl the /SO1, /SO2, and /SO3 output signals.

= Chap. 7.2.1 ‘1/O Signal Allocations’ ...page 189

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

Sequence Input Circuits ®  Photocoupler Input Circuits
This section describes CN1 connector terminals 6 to 13.

Examples for Relay Circuits Examples for Open-Collector Circuits
SERVOPACK SERVOPACK
CRBY 24N 47K 24 VDC +24VIN_ 47 KO

N [E.g.,/DECg #243(:

jﬁ

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

I

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

# [ Eg., pEC Xﬂiigi

The connection examples in = Chap. 5.6.3 ‘I/O Signal Wiring Exam-
ﬂ' ples’...page 117 are for sink circuit connections.

Sink Circuits Source Circuits
24V 24V
a2 = SERVOPACK input side 2 = SERVOPACK input side
Photocoupler Photocoupler
| Internal * | Internal
Switch [:] VA E signal Switch WEE] VAN < { signal
»—ﬁ I level ﬁ . I~ level
Photocoupler Photocoupler o
* | Internal | Internal
Switch E] 2N < E signal Switch jZ iii E7 signal
— I level 7 level
Input Signal Polarity Input Signal Polarity
Photocoupler Internal Signal Level Photocoupler Internal Signal Level
ON Low level ON Low level
OFF High level OFF High level
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Sequence Output Circuits
O Incorrect wiring or incorrect voltage application to the output circuits may

ﬂ' cause short-circuit failures.

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

®  Photocoupler Output Circuits

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

Example for Relay Circuit Example for Line-Receiver Circuit
SERVOPACK 5 VDC to 30 VDC SERVOPACK S e

= [, 01
Ea (] [ g

%ﬁ
oV

oV

The maximum allowable voltage and current range for photocoupler
ﬂl output circuits are as follows:

— Maximum allowable voltage: 30 VDC
- Current range: 5 mA to 50 mA DC

® Line-Driver Output Circuits

This section describes CN1 connector terminals 17-18 (Phase-A Signal), 19-20 (Phase-B
Signal), and 21-22 (Phase-C Signal).

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

Example for Line-Receiver Circuit

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

or the equivalent

220Qto
470 Q

SG SG

R

5.7 Connecting Safety Function Signals

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

Refer to the following chapter for details on the safety function.
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~ Chap. 12.1 ‘Safety Functions’...page 440

5.7.2 Pin Arrangement of Safety Function Signals (CN8)

Pin No. Signal Name Function

1 = - (Do not use these pins because they are connected to

5 _ internal circuits.)

3 /HWBB1- Hard Wire Base Block Input 1 For a hard wire base block

input. The base block (motor

4 /HWBB1+ power turned OFF) is in

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

6 /HWBB2+

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

8 EDM1+ input and the SERVOPACK

enters a base block state.

57.3 1/0O Circuits

For safety function signal connections, the input signal is the 0-V common
and the output signal is a source output. This is opposite to other signals
described in this manual.

=10

To avoid confusion, the ON and OFF status of signals for the safety
function are defined as follows:

— ON: The state in which the relay contacts are closed or the transistor
is ON and current flows into the signal line.

— OFF: The state in which the relay contacts are open or the transistor
is OFF and no current flows into the signal line.

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

Input Signal Connection Example

SERVOPACK

24-\/ power supply

—
=

Fuse

Use a switch that has
low-current contacts.

5

Input (HWBB) Signal Specifications

Type Signal Connector Status Meaning
Pin No.
Inputs [HWBB1 CN8-4 ON (closed) Does not activate the HWBB

CN8-3 (normal operation).
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Type Signal Connector Status
Pin No.
OFF (open)
/HWBB2 CN8-6 ON (closed)
CN8-5
OFF (open)

Meaning

Activates the HWBB (motor
current shut-OFF request).

Does not activate the HWBB
(normal operation).

Activates the HWBB (motor
current shut-OFF request).

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

Item Characteristics
Internal Impedance 4.7 kQ

Operating Voltage Range +24 V £20%

Remarks

Maximum Delay Time 8 ms Time from /HWBB1 and /
HWBB?2 signals turning
OFF until HWBB is acti-
vated
Diagnostic Output Circuits The EDM1 output signal uses a source circuit. The following figure shows a connection
example.
SERVOPACK Host controller

CN8

O 8
*ﬂz e KHQJ 7| EDM1-
L

24-V power supply
EDM1+

Fig. 83: Diagnostic Output Circuit - Connection Example
EDM1 Output Signal Specifications

Type Signal Pin No. Output Status
Output EDM1 CN8-8 ON
CN8-7
OFF

Meaning

Both the /HWBB1 and /
HWBB?2 signals are operating
normally.

The /[HWBB1 signal, the /
HWBB2 signal, or both are
not operating.

The electrical characteristics of the EDM1 signal are as follows:

Item Characteristics
Maximum Allowable 30 VDC
Voltage

Maximum Allowable Cur- 50 mA DC
rent

Maximum ON Voltage Drop 1.0V

Remarks

Voltage between EDM1+
and EDM1- when current is
50 mA
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Item Characteristics Remarks

Maximum Delay Time 8 ms Time from a change in /
HWBB1 or /[HWBB2 until a

change in EDM1
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5.8

5.8.1

5.8.2

Connecting PROFINET Communications Cables

Overview

Connect the PROFINET Communications Cables to the CN6A and CN6B connectors.

=]
=

=
—IIF

-

=]

I

O The length of the cable between stations (L1, L2, ... Ln) must be 50 m or

ﬂ less.

PROFINET Connectors (RJ45)

Connector Description

CNG6A PROFINET input signals

CN6B PROFINET output signals
Connector Pin Assignments

Pin Signal Remarks

1 TD+ Send data

2 TD-

3 RD+ Receive data

4 - N.C.*

5 - N.C.*

6 RD- Receive data

124
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Pin Signal Remarks
7 - N.C.*
8 - N.C.*

* These pins are not connected to any signals.

5.8.3 Ethernet Communications Cables
Use category 5e Ethernet communications cables to make the connections.
Use cables with the following specifications.
Shielded: S/STP or S/UTP
Length: 50 m max. (between nodes)

5.9 Connecting the Other Connectors

5.9.1 Serial Communications Connector (CN502)

To use an RS-422 cable to connect a Digital Operator, connect a JUSP-JC001-1 Com-
munications Unit to CN502 on the SERVOPACK and connect the RS-422 cable to the
Communications Unit.

Connect to CN502

on the SERVOPACK. | = RS-422 cable

Communications Unit

Fig. 85: Connecting a JUSP-JC001-1 Communications Unit to CN502

Communications Unit

ltem Description
Inquiries Your Yaskawa representative
Order Number JUSP-JC001-1
External Dimensions
CN53: ZHR-8
J.S.T. Mfg. Co., Ltd. ||
4 HD
% % CN3: HDR-EC14LFDTN-SLE-PLUS % 2
Honda Tsushin Kogyo Co., Ltd. @
H)
67 4
302 74l

( |
e :

Approx. mass: 0.08 kg
Unit: mm

28

Refer to the following manual for the operating procedures for the Digital Operator.

>-7-Series Servo Drive Digital Operator Operating Manual (Manual No.: SIEP
S800001 33)
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5.9.2 Computer Connector (CN7)

To use the SigmaWin+ Engineering Tool, connect the computer on which the SigmaWin+

is installed to CN7 on the SERVOPACK.

Refer to the following manual for the operating procedures for the SigmaWin+.

AC Servo Drive Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET

S800001 34)

Use the YASKAWA-specified cables. Operation will not be dependable
ﬂ' due to low noise resistance with any other cable.

Refer to the catalog for details on the Computer Cable.
593 Analog Monitor Connector (CN5)

To use an analog monitor, connect CN5 on the SERVOPACK.

= Wiring Example

White Measuring probe
Black Black J_‘ ]
Connect to CN5 Black Probe ground :\:;?jﬂrﬁ*
on the SERVOPACK. White Red Measuring probe
Red Black J_‘
Probe ground

Fig. 86: Analog Monitor Connector (CN5) - Wiring Example

* The measuring instrument is not provided by YASKAWA.

Refer to the following section for information on the monitoring methods for an analog

monitor.

~ Chap. 10.4.1 ‘Monitoring Machine Operation Status and Signal Waveforms’...page 415
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6 Basic Functions That Require Setting before Operation

6.1 Overview

This chapter describes the basic functions that must be set before you start servo system
operation. It also describes the setting methods.

6.2 Manipulating SERVOPACK Parameters (PnC0)

6.2.1 Overview

This section describes the classifications, notation, and setting methods for the SERVO-
PACK parameters given in this manual.

6.2.2 Classifications of SERVOPACK Parameters
There are the following two types of SERVOPACK parameters.

Classification Meaning
Setup Parameters Parameters for the basic settings that are required for opera-
tion.
Tuning Parameters Parameters that are used to adjust servo performance.
O When you edit parameters with the SigmaWin+, setup parameters and

ﬂ' tuning parameters are displayed.

When you edit parameters with a Digital Operator, only setup parame-
ters are displayed by default. To edit tuning parameters, set Pn00B to
n.J071 (Display all parameters).

Parameter Meaning When Enabled Classification
Pn00OB n.J00C10 Display only setup After restart Setup
(default parameters.
setting)

n.J001 Display all parameters.

The setting method for each type of parameter is described below.

Setup Parameters You can use the Digital Operator, or SigmaWin+ to set the setup parameters individually.

O We recommend that you use the Setup Wizard of the SigmaWin+
to easily set the required setup parameters by setting the operating

ﬂl methods, machine specifications, and I/O signals according to on-screen
Wizard instructions.
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4 Setup Wizard AXIS#00 (=3
@ Servopack Selection |
Setting tems
| SGDTS-RS0AD0A (100W)
=l Encoder Selection | o Servopack Selection / “8 Encoder Selection

Servopack and motor selection: Confirm your motor medel and Servopack model. In Online mode:
(when the Servopack is connected), the models are automatically displayed. In Offline mode (when
the Servopack is disconnected), the model numbers must be set manually.

Encoder Selection : 24bit absolute
Fully-closed encoder : Do not use

h

I\ Contral Mode Selection N Control Mode Selection
Contrel Mode Selection: Select a contrel mede such as Speed Control that uses analog voltage
|Pus'rtiun control with pulse train references reference and Position Control that uses pulse-train reference.

w

% Reference Input Setting  Reference Input Setting

Set the reference input specifications and other tems in accordance with the connected machine
and host controller.

Reference Pulse Configuration : Sign + Pulse
Electronic gear ratio : 64 /1

C Width : 7 [ u

= B Motor Encoder Setting

. Configure the settings for the motor and encoder you use, such as encoder type, encoder output
& Motor Encoder Setting from the Servopack (encoder dividing pulse).

Output pulses : 2048 [Pirev]
Absolute Encoder Usage : Uses absolute en [ | .
Rotation (movement) direction setting : Stanc ==Motor Stop Method Selection

e Set the motor stop method and whether or not to use brake at occurrence of alarm when the servo

O X is off (motor power is off) or the when the overtravel limit is used (movable machine parts exceed
i Motor Stop Method Selection | the allowable range of motion and turn ON a limit switch).

Servo OFF, G1 alarm : Stop the motor by app .
| Overtravel Apply the dynamic brake or co; X X
G2 alarm : Stops the motor by setting the spi Ho Signal Setting

The I'O signal allocations for specified terminal numbers of the CH-1 connector can be changed
| i from the standard allocation. VO signal forced input and output are provided to check the wiring.

&

B vo signal Setting

Input signal setting : Customize the allocation = i
Output signal setting : Use the standard alloc cil 1S ave/Write
3 Check the allocated signals, and save the parameters in a file.

g_'r] Savel/Write |

Close

Fig. 87: Setup Wizard of the SigmaWin+

Tuning Parameters Normally the user does not need to set the tuning parameters individually.

Use the various SigmaWin+ tuning functions to set the related tuning parameters to
increase the response even further for the conditions of your machine. Refer to the
following sections for details.

~ Chap. 9.7.1 ‘Autotuning without Host Reference’ ...page 306
~ Chap. 9.8.1 ‘Autotuning with a Host Reference’ ...page 322
~ Chap. 9.9.1 ‘Custom Tuning’ ...page 332

You can also set the tuning parameters individually to make adjustments. Refer to the
following section for details.

~ Chap. 9.14.1 ‘Manual Tuning’ ...page 384

6.2.3 Notation for SERVOPACK Parameters

There are two types of notation used for SERVOPACK parameters that depend on
whether the parameter requires a numeric setting (parameter for numeric setting) or
requires the selection of a function (parameter for selecting a function).
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Parameters for Numeric Set-

tings

Parameters for Selecting
Functions

Manipulating SERVOPACK Parameters (PnO0OO) > Setting Methods for SERVOPACK Parameters

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Parameter number

Speed Loop Gain
Pn100
Setting Range Setting Unit Default Setting When Enabled Classsification
/f 10 to 20,000 0.1Hz 400, Immediately Tunjng

This is when any
change made to
the parameter will
become effective.

Object index This is the This is the minimum
number used to | | setting range | |unit (setting increment)
access the for the that you can set for
parameter with parameter. the parameter.
PROFINET b
communications

This is the
parameter
setting before
shipment.

This is the parameter
classification.

Fig. 88: Notation - Parameters for Numeric Settings

This is when any

change made to This is the parameter

the parameter will classification.
become effective.
Parameter number \
Meaning When Enabled Classification
Use the encoder according to encoder specifications.
(default setting)
Pn002 .
n.O0100 Use the encoder as an incremental encoder. After restart Setup
n.02000 Use the encoder as a single-turn absolute encoder.
AN
Object index number | | The notation “n.0000" indicates a parameter for This column explains the
used to access the selecting functions. selections for the function.
parameter with Each O indicates the setting for one digit.
PROFINET The notation shown here means that the third digit

from the right is set to 2.

communications

Fig. 89: Notation - Parameters for Selecting Functions

6.2.4 Setting Methods for SERVOPACK Parameters

Setting SERVOPACK
Parameters with the Sig-
maWin+

You can use the SigmaWin+ or a Digital Operator to set the SERVOPACK parameters. A
sample operating procedure is given below.

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

2. ) Select Edit Parameters in the Menu Dialog Box.
The Parameter Editing Dialog Box will be displayed.
3. ) Click the cell of the parameter to edit.

If the parameter to edit is not displayed in the Parameter Editing Dialog Box, click
the A or W Button to display the parameter to edit.
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* YASKAWA SigmaWin+ Ver.7 - & x
] [on} oFF] Edit Parameaters ZaH
I I N SERVOPACK 2
[All constant number ]
Function Selection(Pn0xx-) @ E t_-flﬂ Eﬂlﬂ @ u;]’ 3 QI ‘. L’ EE D@D
3 fz:;l;iz;:s "1" = Gain(Palxx-) Edited Al Edited All P e Saveto  Read from . e Remove
i Position(Pn2ec-) Parameters Parameters | Parameters Parameters pot B Project  Project | [Intiaize Pere | servo from
R HES | P-OT Spead(Pnaxe-) - = = - —
¥ FolERl este | n-or

Torque(Pnxx-)
Sequence(Pn5xx-)

Descriptions:

Pn007.0-1 Analog Monitor 2 Signal Selection  — 00 : Motor speed-

Pn007.2 Reserved parameter (Do not chang — 0 : Reserved para-.

PN007.3 Reserved parameter (Do not chang — 0 : Reserved para---

PNO08.0 Low Battery Voltage Alarm/Warnin; — 0 : Output alarm-+

PNO0B. 1 Function Selection for Undervoltage — 0 : Do not detect-

PN008.2 Warning Detection Selection = 0 : Detect warnin--

= Pn008.3 Reserved parameter (Do not chang — 0 : Reserved para--

OE - m,' Pn009.0 Reserved parameter (Do not chang — 0 : Reserved para--

PN000.1
PN000.2
PN000.3
PN001.0
Pn001.1
Pn001.2
Pn001.3
Pn002.0
PN002.1

PN002.2
PN002.3
PN006.0-1
Pn006.2
Pn006.3

Read from Servo

Write to Servo.

Direction Selection
Control Method Selection

Reserved parameter (Do not chang
Rotary/Linear Startup Selection Wh
Servo OFF or Alarm Group 1 Stoppi
Overtravel Stopping Method

Main Circuit Power Supply AC/DC It
Warning Code Output Selection
Speed/Position Control Option (T-R
Torque Control Option (V-REF Inpu
Absolute Encoder Usage

External Encoder Usage

Analog Monitor 1 Signal Selection
Reserved parameter (Do not chang

Reserved parameter (Do not chang

o n|ojo|o|e|oooo~[o

Project Function Display

: Use CCW as t--

Position contr+

Reserved para-

Start as a rota-:
Stop the moto-+-
Apply the dyn--

Input AC pow--
‘Output only al--
: Do not use T--

Do not use V-

Uses absolute-

Do not use an-+

=]

2 : Torque refer---

=]

Reserved para--

o

: Reserved para--

Fig. 90: Select Edit Parameters in the Menu Dialog Box of SigmaWin+
4. , Change the setting of the parameter.

@) - For a parameter for a numeric setting, input the numeric setting.

— If the parameter requires selection of a function, select the func-
tion from the list of selections.

5. ) Press the Enter Key.
The background of the edited parameter cell will change to green.
6. ) Select Edited Parameters in the Write to Servo Group.

The edited parameters are written to the SERVOPACK and the backgrounds of the
cells change to white.

« YASKAWA SigmaWin+ Ver.7 - 5 %
Im‘ @ | Edit Paramaters v R x
atego SERVOPACK
[All constant number
Function Selection(PrOxx-) @ E ‘:L) EE DQD
W ooreee b P=] Gain(Plxx-) Edited Al Saveto  Read from Compare | _ReMove
Position(Pn2xc-) Parameters Paramaters Project  Project Initialize P Servo from
®E Hes | P-oT List
N Speed(Pn3xe-) = - ist
¥ BOWER cote | nor

Torque(Pnéxx-)
Sequence(PnSx-)

Hierarchy:[_Jusiil
Descriptions:

Pn000.3
Pn001.0
Pn001.1
Pn00L.2
PN00L.3
PN002.0
PN002.1
PN002.2
PN002.3
Pn006.0-1
Pn006.2
Pn006.3
Pn007.0-1
PN007.2
PN007.3
PN008.0
PN008.1
Pn008.2
Pn008.3
Pn00%.0

Read from Servo

Wirite to Servo.

Direction Selection
Control Method Selection
Reserved parameter (Do not chang
Rotary/Linear Startup Selection Wh
Servo OFF or Alarm Group 1 Stoppi
Overtravel Stopping Method

Main Circuit Power Supply AC/DC It
Warning Code Output Selection
Speed/Position Control Option (T-R
Torque Control Option (V-REF Inpu
Absolute Encoder Usage

External Encoder Usage

Analog Monitor 1 Signal Selection
Reserved parameter (Do not chang
Reserved parameter (Do not chang
Analog Monitor 2 Signal Selection
Reserved parameter (Do not chang
Reserved parameter (Do not chang
Low Battery Voltage Alarm/Warnin
Function Selection for Undervoltage
Warning Detection Selection
Reserved parameter (Do not chang
Reserved parameter (Do not chang

Project Function Display

: Use CCW as t-
Position contrs+
Reserved para
Start as a rota-|

Stop the moto--

0
1
0
0
0
0 : Apply the dyn--
0 : Input AC pow--
0 : Output only al--
0 : Do not use T-+
0
2
0

DO Not use V-

Uses absolute:-

Do not use an-
02 : Torque refer-
0 : Reserved para--
0 : Reserved para--.
00 : Motor speed--

Reserved para-

Reserved para-

0
0

0 : Output alarm
0: Do not detect-
0 : Detect warnin: -
0
0

: Reserved para--

: Reserved para-|

Fig. 91: Select Edited Parameters in the Write to Servo Group of SigmaWin+

7. ) Click the OK Button.

130

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |



Sigma-7 Series SERVOPACKs Basic Functions That Require Setting before Operation
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Setting SERVOPACK
Parameters with a Digital
Operator

Setting internal SER-
VOPACK Parameters
(PnO0O0) with PROFINET
Communications

-

YASKAWA SigmaWin+ Ver.7 ==

0 . To enable the settings that were written, turn OFF the main

|'
" circuit and control power supplies and then turn them back OM.

Fig. 92: Enable the Settings Message in SigmaWin+

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

This concludes the procedure to set the parameters.

Refer to the following manual for information on setting the SERVOPACK parameters
with a Digital Operator.

Name Manual number
>-7-Series Digital Operator Operating Manual SIEP S800001 33

The following objects can be used to set the internal SERVOPACK parameters or to get
them from the SERVOPACK:

B Get internal SERVOPACK Parameter with PROFINET Communications
- 2100h: Get parameter - Parameter Identify
- 2101h: Get parameter - Parameter Value

m  Setinternal SERVOPACK Parameter with PROFINET Communications
- 2102h: Set parameter - Parameter Identify
- 2103h: Set parameter - Parameter Value

Refer to the following section for further information on this functionality.

= Chap. 14.11 ‘Get/Set SERVOPACK Parameter Functionality’...page 492

6.2.5 Write Prohibition Setting for SERVOPACK Parameters

Preparations

Applicable Tools

You can prohibit writing SERVOPACK parameters from a Digital Operator. Even if you do,
you will still be able to change SERVOPACK parameter settings from the SigmaWin+ or
with PROFINET communications.

No preparations are required.

The following table lists the tools that you can use to change the write prohibition setting
for SERVOPACK parameters and the applicable tool functions.

Tool Function Reference
Digital Operator Fn010 >-7-Series Digital Oper-

ator Operating Manual
(Manual No.: SIEP
S800001 33)
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Tool Function Reference
SigmaWin+ Setup - Write Prohibited ~ ‘Operating Proce-
Setting dure’...page 132
Operating Procedure Use the following procedure to prohibit or permit writing parameters.

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

2. ) Select Write Prohibition Setting in the Menu Dialog Box.
The Write Prohibition Setting Dialog Box will be displayed.

3. ) Pressthe A or VY for the rightmost digit and set one of the following.
0000: Writing is permitted (default setting).
0001: Writing is prohibited.

(3} Write Prohibition Setting AXIS#00 ==

== Write Prohibition Setting is OFF.
Mg 9

" | " | " | i | S —
Lt AT T . i
el A
vlvlv|~]
Fig. 93: Writing is permitted SigmaWin+
4. ) Click the Setting Button.
(5) write Prohibition Setting AXIS#00 ==

=== Write Prohibition Setting is OFF.
=1 9

Fig. 94: Writing is prohibited SigmaWin+
5. ) Click the OK Button.
The setting will be written to the SERVOPACK.
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Write Prohibition Setting ==

Write Prohibition Setting has changed.

Restrictions

l'\

The setting will be enabled the next power ON.

Fig. 95: Write Prohibition Setting - OK Button - SigmaWin+
6. ) To enable the new setting, turn the power supply to the SERVOPACK OFF and ON

again.

This concludes the procedure to prohibit or permit writing parameter settings.

If you prohibit writing parameter settings, you will no longer be able to execute some
functions. Refer to the following table.

SigmaWin+ Digital Operator When Reference
. . . - Writing Is
Menu Dialog SigmaWin+ Fn No. Utility Func-  prohibited
Box Button  Function tion Name
Name
Setup Origin Fn003 Origin Cannot be ~ Chap.
Search™! Search executed. 8.7.3 ‘Origin
Search’
...page 272
Absolute Fn008 Reset Abso- Cannot be ~ Chap.
Encoder lute Encoder executed. 6.16.5 ‘Oper-
Reset ating Proce-
dure’
...page 180
Adjusting the Fn00C Adjust Cannot be ~ Chap.
Analog Mon- Analog Mon- executed. 10.4.4 ‘Using
itor Output itor Output the Analog
Offset Moni-
, tors’
Fn0OOD Adjust Cannot be ...page 418
Analog Mon- executed.
itor Output
Gain
Motor Cur- FnOOE Autotune Cannot be ~ Chap.
rent Detec- Motor Cur- executed. 7.13.2 ‘Auto-
tion Offset rent Detec- matic Adjust-
Adjustment tion Signal ment’
Offset ...page 241
FnOOF Manually Cannot be
Adjust Motor executed.
Current
Detection
Signal Offset
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SigmaWin+

Menu Dialog SigmaWin+

Box Button

Function
Name

Multiturn
Limit Setting

Reset Confi-
guration
Error of
Option
Module

Vibration
Detection
Level Initiali-
zation

Set Origin

Software
Reset

Polarity
Detection

Tuning-less
Level Setting

EasyFFT

Digital Operator

Fn No.

Fn013

Fno014

Fn01B

Fn020

Fn030

Fn080

Fn200

Fn206

Utility Func-
tion Name

Multiturn
Limit Setting
after Multi-
turn Limit
Disagree-
ment Alarm

Reset Option
Module Con-
figuration
Error

Initialize
Vibration
Detection
Level

Set Absolute
Linear
Encoder
Origin

Software
Reset

Polarity
Detection

Tuning-less
Level Setting

Easy FFT

When
Writing Is
Prohibited

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Reference

~ Chap.
7.9.9 ‘Multi-
turn Limit
Disagree-
ment Alarm
(A.CCO)’
...page 225

~ Chap.
16.4.7
‘Resetting
Alarms
Detected in
Option Mod-
ules’

...page 597

~ Chap.
7.12.1 ‘Initi-
alizing the
Vibration
Detection
Level’
...page 236

~ Chap.
6.17.1 ‘Set-
ting the
Origin of the
Absolute
Enco-

der’

...page 183

~ Chap.
7.11.1 ‘Soft-
ware
Reset’
...page 233

~ Chap.
6.10.4 ‘Using
a Tool Func-
tion to Per-
form Polarity
Detec-

tion’

...page 154

~ Chap.
9.6.1 ‘Esti-
mating the
Moment of
Iner-

tia’

...page 295
~ Chap.
9.15.2 ‘Easy
FFT
...page 403
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SigmaWin+

Menu Dialog SigmaWin+

Box Button

Parameters

Tuning

Monitor

Function
Name

Initialize™

Autotuning
without Ref-
erence Input

Autotuning
with Refer-
ence Input

Custom
Tuning

Anti-Reso-
nance Con-
trol Adjust-
ment

Vibration
Suppression

Product
Information

Digital Operator

Fn No.

Fn005

Fn201

Fn202

Fn203

Fn204

Fn205

FnO11

Fn012

FnO1E

Utility Func-
tion Name

Initialize
Parameters

Advanced
Autotuning
without Ref-
erence

Advanced
Autotuning
with Refer-
ence

One-
Parameter
Tuning

Adjust Anti-
resonance
Control

Vibration
Suppression

Display Ser-
vomotor
Model

Display Soft-
ware Version

Display
SERVO-
PACK and
Servomotor
IDs

When
Writing Is
Prohibited

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Cannot be
executed.

Can be exe-
cuted.

Can be exe-
cuted.

Can be exe-
cuted.

Reference

~ Chap.
6.2.6 ‘Initial-
izing SER-
VOPACK
Parameter
Set-

tings’
...page 136

~ Chap.
9.7.1 ‘Auto-
tuning
without Host
Refer-

ence’
...page 306

~ Chap.
9.8.1 ‘Auto-
tuning with a
Host Refer-
ence’
...page 322

~ Chap.
9.9.1
‘Custom
Tuning’
...page 332

~ Chap.
9.10.1 ‘Anti-
Resonance
Control
Adjust-
ment’
...page 347

~ Chap.
9.11.1 ‘Vibra-
tion Sup-
press-

ion’

...page 355

~ Chap.
10.2.1 ‘Moni-
toring
Product
Informa-
tion’

...page 410
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SigmaWin+
Menu Dialog SigmaWin+
Box Button  Function
Name
Test Opera- Jogging
tion
Program
Jogging
Alarm Display
Alarm

Reset Motor
Type Alarm

Digital Operator

Fn No.

FnO1F

Fn002

Fn004

Fn00O0

Fn006

Fn021

Utility Func-
tion Name

Display Ser-
vomotor ID
from Feed-
back Option
Module

Jog

Jog Program

Display
Alarm His-
tory

Clear Alarm
History

Reset Motor
Type Alarm

*1. Cannot be used when connecting a Linear Servomotor.

When
Writing Is
Prohibited

Can be exe-
cuted.

Cannot be
executed.

Cannot be
executed.

Can be exe-
cuted.

Cannot be
executed.

Cannot be
executed.

Reference

~ Chap.
8.4.1 ‘Trial
Operation for
the Servo-
motor
without a
Load’

...page 255

~ Chap.
8.7.1 ‘Con-
venient
Function to
Use during
Trial Opera-
tion’
...page 264

~ Chap.
16.4.5 ‘Dis-
playing the
Alarm His-
tory’
...page 594

~ Chap.
16.4.6
‘Clearing the
Alarm His-
tory’

...page 596

~ Chap. 6.4
‘Automatic
Detection of
Connected
Motor’
...page 140

*2. An Initialize Button will be displayed in the Parameter Editing Dialog Box.

6.2.6

Initializing SERVOPACK Parameter Settings

You can return the SERVOPACK parameters to their default settings.

This function will not initialize the settings of the parameters that are adjusted for the
Fn0OOC, Fn0OD, FnOOE, and FnOOF utility functions.
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To enable the new settings, turn the power supply to the SERVOPACK
ﬂ' OFF and ON again after you complete the operation.

Preparations Check the following settings before you initialize the SERVOPACK parameter settings.

® The SERVOPACK parameters must not be write prohibited.
® The servo must be OFF.

Applicable Tools The following table lists the tools that you can use to initialize the SERVOPACK
parameter settings and the applicable tool functions.
Tool Function Reference
Digital Operator Fn005 >-7-Series Digital Operator

Operating Manual (Manual No.:
SIEP S800001 33)

SigmaWin+ Parameters - Edit Parameters ~ ‘Operating Proce-
dure’...page 137

Operating Procedure Use the following procedure to initialize the parameter settings.

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

2. ) Select Edit Parameters in the Menu Dialog Box.
The Parameter Editing Dialog Box will be displayed.
3. ) Select any parameter of the axis to initialize.

4. ) Click the Initialize in the Function Group.

VASKAWA SIgmawin+ vern7 - = X

*
Edit P weters -
B =2 =
, e I 2 & AP 69
-

= Selection Proxx-) r % &l &l I_,E
a0015v2 ¢+ | = Gan(Pnic) s P Edtted Al = T Saveto  Reac from Disalay
! ]‘*’2“'2 = Position(Pnxs-} Parameierc Parmelers Parametere Parameters PO =ed Project  Project Lo -
1E nss | por o c =
Y M o 2

Spead(Pn -]
Torque{Prae) Read from Serve. Write to Sarvo File: Project netian

Sequenca(Pn:) [#]oa01-sv2-020

10 sign

Mechatrolink{Prisex-) . .
Commman Porametsrs|Prai-) g Direction Selection

Axis A

Reserved parameter (Do not chang — 0 : Reserved para-
Reserved parameter (Do not chang — 0 : Reserved para
ROGAry/LInear Startup Selection Wi — 0@ Startas a rota-
Servo OFF or Alarm Group 1 Stoppi — 0 : Stop the mota--
Owertravel Stopping Method - 1: Decelerate the -
Main Circuit Power Supply AC/DC Tr 0 : Input AC pow:-
Reserved parameter (Do not chang 0 : Reserved para-
MHECHATROLINK Command Pasitian 1:Use TLIMast-
Torgue Contral Option 1: Use the speed
Absolute Encoder Usage 1 : Use the absol:-
Extzrnal Encoder Usage 0 : Do not use an--
.0-1 Analog Monitor 1 Signal Selection 02 : Torgue rafer
Reserved parameter (Do not chang 0 : Reserved para-
Reserved parameter (Do not chang 0 : Reserved para--
Pn007.0-1 Analog Monitar 2 Signal Selection  — 00 : Motor speed-+
PnO07.2 Reserved parameter (Do not chang — 0 : Reserved para-

Hierarchy [ Loy
pescriptions: Bl )

Reserved parameter (Do not chang — 0 : Reserved para-

Fig. 96: Initializing SERVOPACK Parameter Settings - SigmaWin+
5. ) Click the OK Button.

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box
will return.
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If you restore the default settings, the settings may no longer
agree with the current machine settings.

The SERVOPACK. parameters will be returned to the default settings.OK?

—
([ oK Cancel

"11.__‘___-_-_._._._._...-'"'

Fig. 97: Dialog box SigmaWin+ - The SERVOPACK parameters will be returned to the
default settings.

6. ) Click the OK Button.

Turn OFF the power supply. The settings will be applied the next time
the power supply is turnad ON.

e

S

Fig. 98: Dialog box SigmaWin+ - The settings will be applied the next time the power
supply is turned ON.

7. ), Turn the power supply to the SERVOPACK OFF and ON again after the parameter
settings have been initialized.

This concludes the procedure to initialize the parameter settings.

6.3 Power Supply Type Settings for the Main Circuit and Control Circuit

6.3.1 Overview

A SERVOPACK with a 200-VAC power supply input can be operated on either an AC
power supply input or DC power supply input to the main and control circuits. If you select
an AC power supply input, you can operate the SERVOPACK on either a single-phase
power supply input or a three-phase power supply input. This section describes the
settings related to the power supply.

O You cannot input DC power to a SERVOPACK with a single-phase, 100-
ﬂ VAC power supply input.

6.3.2 AC Power Supply Input/DC Power Supply Input Setting

Set Pn001 = n.OXOO (Main Circuit Power Supply AC/DC Input Selection) to specify
whether to use an AC or DC power supply input for the main circuit power supply to the
SERVOPACK.
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If the setting of Pn001 = n.COXOO does not agree with the actual power supply input, an
A.330 alarm (Main Circuit Power Supply Wiring Error) will occur.

Example Examples of When an A.330 Alarm (Main Circuit Power Supply Wiring Error) Occurs
= A DC power supply is connected between the B1/@ and ©2 terminals, but an AC
power supply input is specified (Pn001 = n.JOCO).

®  An AC power supply is input to the L1, L2, and L3 terminals, but a DC power supply
is specified (Pn001 = n.O0100).

Parameter Meaning When Enabled Classification
Pn001 n.JoO0 Use an AC power supply After restart Setup
(default input.
setting)

n.C0100 Use a DC power supply
input.

WARNING
— Connect the AC or DC power supplies to the specified SERVOPACK
terminals.

- Connect an AC power supply to the L1, L2, and L3 terminals and the
L1C and L2C terminals on the SERVOPACK.

- Connect a DC power supply to the B1/@ and ©2 terminals and the
L1C and L2C terminals on the SERVOPACK.

There is a risk of failure or fire.

- Always specify a DC power supply input (Pn001 = n.c0100) before you
input DC power for the main circuit power supply.

If you input DC power without specifying a DC power supply input (i.e.,
without setting Pn001 to n.C0100), the SERVOPACK's internal elements
may burn and may cause fire or damage to the equipment.

- With a DC power supply input, time is required to discharge electricity
after the main power supply is turned OFF. A high residual voltage may
remain in the SERVOPACK after the power supply is turned OFF. Be
careful not to get an electric shock.

- Install fuses on the power supply line if you use DC power.

- The Servomotor returns regenerative energy to the power supply. If you
use a SERVOPACK with a DC power supply input, regenerative energy is
not processed. Process the regenerative energy at the power supply.

- If you use a DC power supply input with any of the following SER-
VOPACKS, externally connect an inrush current limiting circuit and
use the power ON and OFF sequences recommended by Yaskawa:
SGD7S-330A, -470A, -550A, -590A, or -780A.

There is a risk of equipment damage.
Refer to the following section for the power ON and OFF sequences.
~ Chap. 5.4.4 ‘Power ON Sequence’ ...page 95

Refer to the following section for information on wiring the SERVOPACK.

=~ Chap. 5.4.5.1 ‘Power Supply Wiring Diagrams’ ...page 97

6.3.3 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting

Some models of Three-phase 200-VAC SERVOPACKS can also operate on a single-
phase 200-VAC power supply.

You can use a single-phase, 200-V power supply input with the following models.
B SGD7S-R70A, -R90A, -1R6A, -2R8A, and -5R5A
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If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main
circuit power supply, change the setting to specify a single-phase AC power supply input
(Pn00B = n.O1010).

)

)|

Parameter
Pn00B

i

You do not need to change the setting of Pn00B to n.[J1J[J (Use a
three-phase power supply input as a single-phase power supply input)
for a SERVOPACK with a single-phase 200-V power supply input (model
numbers: SGD7S-120AJJ[7008) or for a SERVOPACK with a single-
phase 100-V power supply input.

Meaning When Enabled Classification
n.JoC100 Use a three-phase After restart Setup
(default power supply input.
setting)
n.C0100 Use a three-phase

power supply input and
as a single-phase power

supply input.

— If you use a single-phase power supply input without specifying a
single-phase AC power supply (Pn00B = n.[J1[J[]), an A.F10 alarm
(Power Supply Line Open Phase) will occur.

— Not all SERVOPACKSs can be run on a single-phase AC power supply
input. If you connect a single-phase AC power supply input to a SER-
VOPACK that does not support single-phase power, an A.F10 alarm
(Power Supply Line Open Phase) will occur.

— If you use a single-phase 200-VAC power supply input, the torque-
motor speed characteristic of the Servomotor will not be the same as
for a three-phase AC power supply input. Decide whether to use a
single-phase or three-phase AC power supply input after checking the
characteristics given in the Servomotor manual or catalog.

Refer to the following section for information on wiring a single-phase AC power supply
input to the SERVOPACK.

~ Chap. 5.4.5.1 ‘Power Supply Wiring Diagrams’ ...page 97

6.4

Automatic Detection of Connected Motor

You can use a SERVOPACK to operate either a Rotary Servomotor or a Linear Servo-

motor.

If you connect the Servomotor encoder to the CN2 connector on the SERVOPACK,
the SERVOPACK will automatically determine which type of Servomotor is connected.
Therefore, you normally do not need to specify the Servomotor type.

)

)|

Parameter
Pn000

If an encoder is not connected, e.q., for a test without a motor, you can
specify a Rotary Servomotor or a Linear Servomotor in Pn000 = n.X[J[J[7
(Rotary/Linear Startup Selection When Encoder Is Not Connected). If you
specify either a Rotary or Linear Servomotor, only the parameters, moni-
tors, alarms, and functions for the specified motor type will be enabled.

Meaning When Enabled Classification
n.0d00O0O When an encoder is not  After restart Setup
(default connected, start as SER-
setting) VOPACK for Rotary Ser-

vomotor.
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6.5

Rotary Servomotors

Parameter

Pn000

Linear Servomotors

Motor Direction Setting

Parameter Meaning When Enabled Classification

n. 1000

Motor Direction Setting

When an encoder is not
connected, start as SER-
VOPACK for Linear Ser-
vomotor.

You can reverse the direction of Servomotor rotation by changing the setting of Pn000
= n.Od0O0OX (Direction Selection) without changing the polarity of the speed or position
reference. This causes the rotation direction of the motor to change, but the polarity of the
signals, such as encoder output pulses, output from the SERVOPACK do not change. Set
the appropriate direction for your system.

Refer to the following section for details on the encoder divided pulse output.
= Chap. 7.6.1 ‘Encoder Divided Pulse Output’ ...page 204

load end of the Servomotor.

The default setting for forward rotation is counterclockwise (CCW) as viewed from the

Forward/ Motor Direction and Encoder Divided Pulse Applicable
Reverse Refer- Outputs Overtravel
ence Signal (OT)

n.J0C10 Use Forward refer- + Torque reference Encoder Divided Pulse Outputs P-OT (Forward
CCW as the for- ence ’ : . oo 1T Drive Prohibit)
. . T ime .
ward direction. Tl signal
(default setting) Motor speed PBO M Phase-B lead
Reverse refer- 4 Torque reference Encoder Divided Pulse Outputs g'_OT I(DRel'Y%r:f)e
ence , rive Prohibi
|me PAO Phase-A lead signal
CcW Motor speed PBO M
n.O00O01 Use Forward refer- *+4 Torque reference Encoder Divided Puise Outouts ~ P-OT (Forward
CW as the for-  ence A\ 0 Drive Prohibit)
. q I im q
ward direction. I ° signal
(Reverse Rota- CW | Motor speed PBO | [ 1] | Prase-8 tead
tion Mode)
Reverse refer- + Torque reference Encoder Divided Pulse Outputs g'_OT é’Ref\Wl'?)r:f)e
ence _’ . rive Prohibi
I “‘.F Time PAO Phase-Alead  gjgnal
CCW
Motor speed PBO M

O The trace waveforms of the SigmaWin+ are shown in the above table for
the torque reference and motor speed diagrams. If you measure them on
ﬂ' a measuring instrument, e.g., with an analog monitor, the polarity will be

reversed.

Sequence Selection) is set correctly.

Before you set this parameter, make sure that Pn080 = n.0OX (Motor Phase
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Setting the Linear Encoder Pitch

Parameter Forward/ Motor Moving Direction and Encoder Divided  Applicable
Reverse Refer- Pulse Outputs Overtravel
ence Signal (OT)

Pn000 n.OCOO0 Use Forward refer- g+ Force r‘eference Encoder Divided Pulse Outputs P-OT (Forward

thﬁ' dri]reﬁtitlj_n in  ence voves mtee 1 % T pao | LI LT D_rivelProhibit)
\évnégdériclzﬁ’?sr Zﬁgg;;? Motor speed Peo | LI LI PheseBlead signa
up adsc},he fto_r- Reverse refer- g( ki Force reference Encoder Divided Pulse Outputs N'QT (Rev'er.se
ek, otk LJme a0 LT rusomens D2 PO
direction. Motor speed PBO M
n.CJC0C01 Use Forward refer- g‘*’ Force reference Encoder Divided Pulse Outputs P-OT (Forward
the directionin  ence 72 71~ % . Drive Prohibit)
which the linear Moves in the fime o signal
Sncoder E{:}(})ur}:ts gﬁgg{ti’gnfw“ Motor speed PBO Phase-B lead
own as the for-
ward direction. Reverse refer- ng Force reference Encoder Divided Pulse Outputs N'_OT (Rev_eljse
ence =¥ N ) Time a0 | LI 1T 1 Phase-atead DI s
Moves in the - S|gnal
court-up Motorspeed  pBO | || L[]
O The trace waveforms of the SigmaWin+ are shown in the above table for
the force reference and motor speed diagrams. If you measure them on
j:l_' a measuring instrument, e.g., with an analog monitor, the polarity will be
reversed.
6.6  Setting the Linear Encoder Pitch

If you connect a linear encoder to the SERVOPACK through a Serial Converter Unit, you
must set the scale pitch of the linear encoder in Pn282.

If a Serial Converter Unit is not connected, you do not need to set Pn282.

Serial Converter Unit

)

It

The Serial Converter Unit converts the signal from the linear encoder into
a form that can be read by the SERVOPACK.

Scale Pitch

A linear encoder has a scale for measuring lengths (positions). The length
of one division on this scale is the scale pitch.

Linear Encoder Pitch

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion

Pn282 0 to 0.01 ym 0 After restart  Setup
6,553,600

(applies to Speed Control, Position Control and Force Control)

You will not be able to control the Linear Servomotor if Pn282 is not set correctly. Check
the above table and always set the correct value before you operate the Linear Servo-
motor.
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Type of Linear Manufacturer Model Serial Converter Unit Linear
Encoder Model Encoder
Pitch [um]
Incremental Dr. JOHANNES LIDA480  JZDP-HO003-OIOO-E 20
HEIDENHAIN
GmbH JZDP-J003-000-E

LIF480 JZDP-H003-000-E 4
JZDP-J003-000-E
Renishaw PLC RGH22B JZDP-HO005-000-E 20
JZDP-J005-00000-E

The first time you supply power to the SERVOPACK, the panel display on the front of the
Servomotor will display an A.080 alarm (Linear Encoder Pitch Setting Error). The A.080
alarm is displayed because the setting of Pn282 has not been changed. The A.080 alarm
will be cleared when you change the setting of Pn282 and then turn the power supply
OFF and ON again.

O Linear Encoder Pitch

ﬂ' If you do not use a Serial Converter Unit, the linear encoder pitch is
automatically set. It is not necessary to set Pn282. You can use the
SigmaWin+ to check the linear encoder pitch that was automatically set.
Refer to the following section for details.

~ Chap. 10.2.1 ‘Monitoring Product Information’ ...page 410

6.7  Writing Linear Servomotor Parameters

If you connect a linear encoder to the SERVOPACK without going through a Serial
Converter Unit, you must use the SigmaWin+ to write the motor parameters to the linear
encoder. The motor parameters contain the information that is required by the SERVO-
PACK to operate the Linear Servomotor.

You can download the motor parameters from our web site (http://www.e-mecha-
tronics.com/).

WARNING

Check the Servomotor and linear encoder information before you write the
motor parameters.

If you do not write the correct motor parameters, the Servomotor may run out
of control or burning may occur, possibly resulting in equipment damage or
fire.
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SERVOPACK @ SigmaWin+

Computer
USB% o E] Motor parameter file

The motor parameters are
written to the linear
encoder through the
SERVOPACK.

Linear encoder

Fig. 99: Writing Linear Servomotor Parameters

O Serial number information is not included in the motor parameters. You
cannot use the monitor functions of the SERVOPACK to monitor the serial

ﬂ number. If you attempt to monitor the serial number, ********** wjll be
displayed.

Precautions ® |f the encoder parameters are not written to the linear encoder, an A.CAQ alarm
(Encoder Parameter Error) will occur. Consult the manufacturer of the linear encoder.

® If the motor parameters are not written to the linear encoder, an A.CAQ alarm
(Encoder Parameter Error) will not occur, but the following alarms will occur.

- A.040 (Parameter Setting Error)

- A.041 (Encoder Output Pulse Setting Error)
- A.050 (Combination Error)

- A.051 (Unsupported Device Alarm)

- A.550 (Maximum Speed Setting Error)

- A.710 (Instantaneous Overload)

- A.720 (Continuous Overload)

- A.C90 (Encoder Communications Error)

~ o~ o~ o~ o~ o~

Applicable Tools The following table lists the tools that you can use to write the parameters to the Linear
Servomotor and the applicable tool functions.
Tool Function Reference
Digital Operator You cannot write Linear Servomotor parameters from the
Digital Operator.
SigmaWin+ Setup - Motor Parameter ~ ‘Operating Proce-
Scale Write dure’...page 144
Operating Procedure Use the following procedure to write the motor parameters to the linear encoder.

1. ) Prepare the motor parameter file to write to the linear encoder.

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

3. ) Select Motor Parameter Scale Write in the Menu Dialog Box.
®» The Motor Parameter Scale Write Dialog Box will be displayed.
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4. ) Click the OK Button.

Motor parameter scale write u

A WARNING

This function rewrites data in the scale.

If the data which does not suit the connected motor is rewritten, the motor

may not work normally, resulting in motor overrun, etc., and it is very
dangerous.

Be sure that the data written in the scale suits the connected motor.

Fig. 100: Motor parameter scale write - Warning

» Click the Cancel Button to cancel writing the motor parameters to the linear
encoder. The Main Window will return.

If the write is completed normally, the Motor Parameter Scale Write - File Select
Dialog Box will be displayed.

5. ) Click the Ref. Button.
»

- Motor parameter scale write - File Select u

IMotor Parameter File

Motor parameter file information

| COutline |

Fig. 101: Motor parameter scale write - File select
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6. ) Select the motor parameter file that you prepared and click the Open Button.

»

E Cpen M
@uv| . ¥ motor parameter - | 4’-, | | Search motor parameter 2 |
Organize * New folder =~ 0 @
S Favorites Mame Date modified Type Size

Bl Desktop | 014_SGLTW-35A170AP.mcf :) 5/13/2015 7:39 PM MCF File
4. Downloads

15| Recent Places

m

4 Libraries
@ Documents
J’ Music
[ Pictures

B Videos

18 Computer
&, WinT ENG (C)
ca WInT_PN (D) = < |
File name: 014_SGLTW-35A170AP mcf - [Motor parameter file(".mcf) vl

o D e

n | »

Fig. 102: Open motor parameter file
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7. ), Confirm that the motor parameter file information that is displayed is suitable for
your motor, and then click the Next Button.

rﬁ* Motor parameter scale write - File Select u

Motor Parameter File — —_—

CAUsers\admin\Desktopimotor parametend14_SGLTW-35A1T0AP.mcf Ref.

— Motor parameter file information

SGLTW-35A170AP
Cutline |

ContForce

EI} [M]
ContCurrent

3.3 [Arms]

PeakForce

EI} [M]
PeakCurrent

11.3 [Arms]

Type: Iron-core W -
The Iron-core TVW linear motors are composed

Aspect: | Eyaskawa's unigue construction principles of -
@the TW linear motors negate the effects of

Remarks:

MNext = Cancel

Fig. 103: Confirm the motor parameter file information

®» Click the Cancel Button to cancel writing the motor parameters to the linear
encoder. The Main Window will return.
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8. ) Click the Write Button.
»

rﬁ* Motor parameter scale write - Scale write

The motor parameter ig written in the scale.
Please confirm the motor which connects is corresponding to
the following information.

— Motor parameter file information

SGLTW-35A170AP
COutline |

ContForce

EI} [M]
ContCurrent

3.3 [Arms]

PeakForce

EI} [M]
PeakCurrent

11.3 [Arms]

Type: Iron-core sW -
The Iron-core TV linear motors are composed

Aspect: Evaskawa's unigue construction principles of -
i@the TW linear motors negate the effects of

Remarks:

< Back Complete Cancel

Fig. 104: Motor parameter scale write - Scale write
9. ) Click the Yes Button.

Scale wnite I,i:/-,l

¢ The content of the set motor parameter file is written in the scale.
,LIA The motor does not work normally when wrong data is written.
Is writing executed?

Fig. 105: Scale write - The content of the set motor parameter file is written in the scale
=» Click the No Button to cancel writing the motor parameters to the linear encoder.
If you click the Yes Button, writing the motor parameter scale will start.
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10.) Click the Complete Button.
»

rﬁ* Motor parameter scale write - Scale write u

The motor parameter is written in the scale. Virite
Please confirm the motor which connects is corresponding to

the following information. ﬁ

— Motor parameter file information

SGLTW-35A170AP
COutline |

ContForce

EI} [M]
ContCurrent

3.3 [Arms]

PeakForce

EI} [M]
PeakCurrent

11.3 [Arms]

Type: Iron-core sW -
The Iron-core TV linear motors are composed

Aspect: Evaskawa's unigue construction principles of -
i@the TW linear motors negate the effects of

Remarks:

Cancel

Fig. 106: Motor parameter scale write - Scale write - Complete
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Confirming If the Motor
Parameters Have Been
Written

11.) Click the OK Button.
»

Motor parameter scale write AXIS#00 I&

A CAUTION

The scale writing of the motor parameter was completed.
Please execute the power supphy re-turning ON.
The setting value will be enabled the next power ON.

=4 fter the next power ON, when "A CAQEncoder parameter error”
occur, the writing of data is required separatehy.
Pleaze ask for the data file to our company.

< Ok >
Fig. 107: Motor parameter scale write - Caution

12.) Turn the power supply to the SERVOPACK OFF and ON again.

®» This concludes the procedure to write the motor parameters.

After you write the motor parameters, you can use a monitor function to confirm that the
motor parameters are in the encoder.

If the motor parameters have not been written, no information on the Servomotor will be
displayed.

= Chap. 10.2.1 ‘Monitoring Product Information’ ...page 410

6.8  Selecting the Phase Sequence for a Linear Servomotor

Related Parameters

You must select the phase sequence of the Linear Servomotor so that the forward direc-
tion of the Linear Servomotor is the same as the encoder’s count-up direction.

Before you set the Linear Servomotor phase sequence (Pn080 = n.[OOX), check the
following items.
m  Confirm that the signal from the linear encoder is being received normally.

®  Make sure that the forward direction of the Linear Servomotor and the count-up
direction of the linear encoder are in the same direction.

O If you do not confirm the above items before you attempt to operate the
Servomotor, the Servomotor may not operate or it may run out of control.
ﬂl Always confirm these items before you operate the motor.

Parameter Meaning When Enabled Classification
Pn080 n.J0100C0 Set a phase-A lead as a  After restart Setup
(default phase sequence of U, V,

setting) and W.
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Parameter Meaning When Enabled Classification

n.cJ010 Set a phase-B lead as a
phase sequence of U, V,
and W.

Setting Procedure Use the following procedure to select the phase sequence for a Linear Servomotor.
1. ) Set Pn000 to n.COOOO (Set a phase-A lead as a phase sequence of U, V, and W).
This setting is to make following confirmation work easier to understand.
2. ) Select Monitor in the Menu Dialog Box.

» The Operation Pane will be displayed so that you can check the feedback pulse
counter.

To check the feedback pulse counter with the Digital Operator, use Un00D
(Feedback Pulse Counter).

3. ) Manually move the Moving Coil from one end to the other of the stroke and confirm
that only the correct number of feedback pulses is returned.

If the correct number and only the correct number of pulses is returned, the signal is
being received correctly from the linear encoder (= ‘Example’ ...page 152).

O If the correct value is not displayed for the feedback pulse counter,
the following conditions may exist. Check the situation and correct
ﬂl any problems.

— The linear encoder pitch is not correct.

If the scale pitch that is set in Pn282 does not agree with the
actual scale pitch, the expected number of feedback pulses will
not be returned. Check the specifications of the linear encoder.

— The linear encoder is not adjusted properly.

If the linear encoder is not adjusted properly, the output signal
level from the linear encoder will drop and the correct number of
pulses will not be counted. Check the adjustment of the linear
encoder. Contact the manufacturer of the linear encoder for
details.

— There is a mistake in the wiring between the linear encoder and
the Serial Converter Unit.

If the wiring is not correct, the correct number of pulses will not
be counted. Correct the wiring.

4. , Manually move the Moving Coil in the direction of the cable and check the value of
the feedback pulse counter in the Operation Panel to confirm that it is counting up.

I Cable for Linear Servomotor

Moving Coil

Fig. 108: Selecting the Phase Sequence for a Linear Servomotor
=®» Manually move the Moving Coil in the direction of the cable.

5. ) If the feedback pulse counter counts up, set a phase-A lead as a phase sequence
of U, V, and W (Pn080 = n.CJJ0O).

If the feedback pulse counter counts down, set a phase-B lead as a phase
sequence of U, V, and W (Pn080 = n.JC10).

6. ) Turn the power supply to the SERVOPACK OFF and ON again.
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Example

6.9

7. ) If necessary, return Pn000 = n.OOOX (Direction Selection) to its original setting.

® This concludes the procedure to set the phase sequence of the Linear Servo-
motor.

In this example, assume that a linear encoder with a scale pitch of 20 ym and a
resolution of 256 is used. If you manually move the Moving Coil 1 cm in the count-up
direction of the linear encoder, the number of feedback pulses would be as follows: 1
cm/(20 um/256) = 128,000 pulses

ST

Cable for Linear Servomotor
Moving Coil

Fig. 109: Selecting the Phase Sequence for a Linear Servomotor

If there are 128,000 pulses on the feedback pulse counter after you manually move the
Moving Coil in the direction of the cable, you have completed the confirmation.

Note: The actual monitor display will be offset by the error in the travel distance. There is
no problem as long as the above value is close to the calculated value.

Polarity Sensor Setting

The polarity sensor detects the polarity of the Servomotor. You must set a parameter

to specify whether the Linear Servomotor that is connected to the SERVOPACK has a
polarity sensor. Specify whether there is a polarity sensor in Pn080 = n.JOOX (Polarity
Sensor Selection).

If the Linear Servomotor has a polarity sensor, set Pn080 to n.JCJI0 (Use polarity
sensor) (default setting).

If the Linear Servomotor does not have a polarity sensor, set Pn080 to n.I1 (Do not
use polarity sensor). Turn the power supply OFF and ON again to enable the new setting.

Parameter Meaning When Enabled Classification
Pn080 n.J0010 Use polarity sensor. After restart Setup
(default
setting)

n.00001 Do not use polarity
Sensor.

If you set Pn080 to n.J[J[J0 (Use polarity sensor) and the Linear Servo-
motor that is connected to the SERVOPACK does not have a polarity
sensor, an A.C21 alarm (Polarity Sensor Error) will occur when you turn
the power supply OFF and ON again.

=10

6.10 Polarity Detection

6.10.1

Overview

If you use a Linear Servomotor that does not have a polarity sensor, then you must detect
the polarity.

Detecting the polarity means that the position of the electrical phase angle on the elec-
trical angle coordinates of the Servomotor is detected. The SERVOPACK cannot control
the Servomotor correctly unless it accurately knows the position of the electrical angle
coordinate of the Servomotor.

The execution timing and execution method for polarity detection depend on the encoder
specification as described in the following table.
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Encoder Specifi- Polarity Detection Execution Polarity Detection Execution
cation Timing Method
Incremental Each time the control power m Use the Servo ON com-
encoder supply to the SERVOPACK is mand (Enable Operation
turned ON (Even after you exe- command).
cute polarity detection, the posi- 5 |Jse the polarity detection
tion of the polarity will be lost function of the SigmaWin+.

the next time the control power

supply to the SERVOPACK is Execute the Fn080 (Polarity
turned OFF.) Detection) utility function from

the Digital Operator.

Absolute encoder Only for initial setup, or after the Use the polarity detection
SERVOPACK, linear encoder, or function of the SigmaWin+.

Servomotor has been replaced Execute the Fn080 (Polarity

(The results of polarity detection Detection) utility function from
is stored in the absolute encoder, the Digital Operator.

so the polarity position is not lost
when the control power supply is
turned OFF.)

If you use a Linear Servomotor that does not have a polarity sensor, you
will not be able to turn ON the servo until polarity detection has been
ﬂ' completed.

6.10.2 Restrictions

Assumed Conditions The Servomotor will move when you execute polarity detection. The following conditions
must be met before you start.

® |t must be OK to move the Moving Coil about 10 mm. (If polarity detection fails, the
Moving Coil may move approximately 5 cm. The amount of movement depends on
conditions.)

® The linear encoder pitch must be 100 pm or less. (We recommend a pitch of 40 ym or
less for an incremental encoder.)

B As much as possible, the motor must not be subjected to an imbalanced external
force. (We recommend 5% or less of the rated force.)

The mass ratio must be 50x or less.
The axis must be horizontal.

There must be friction equivalent to a few percent of the rated force applied to the
guides. (Air sliders cannot be used.)

Preparations Check the following settings before you execute polarity detection.
®  Not using a polarity sensor must be specified (Pn080 = n.[OC1).
B The servo must be OFF.
B The main circuit power supply must be ON.
®  There must be no hard wire base block (HWBB).
B There must be no alarms except for an A.C22 alarm (Phase Information Disagree-

ment).

B The parameters must not be write prohibited. (This item applies only when using the
SigmaWin+ or Digital Operator.)

B The test without a motor function must be disabled (Pn0O0C = n.OOOO0).
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B There must be no overtravel.

= |f the motor parameters have been written or the origin of the absolute linear encoder
has been set, the power supply to the SERVOPACK must be turned OFF and ON
again after completion of the writing or setting operation.

O — Power is supplied to the Servomotor during polarity detection. Be
careful not to get an electric shock. Also, the Moving Coil of the Linear
ﬂ' Servomotor may greatly move during detection. Do not approach the

moving parts of the Servomotor.

- Polarity detection is affected by many factors. For example, polarity
detection may fail if the mass ratio or friction is too large or the cable
tension is too strong.

6.10.3  Using the Servo ON Command (Enable Operation Command) to Perform Polarity Detection

You can use the Servo ON command (Enable Operation command) to perform polarity
detection only with an incremental linear encoder.

Polarity detection will start simultaneously with execution of the Servo ON command
(Enable Operation command). As soon as polarity detection is completed, the /S-RDY will
turn ON and the servo will change to ON status (statusword = operation enabled).

(Servo Ready) signal

Controlword Disable Enable
(6040h) Operation } Operation
|
|
|
Statusword i Switched Operation
(6041h) | on ! Enabled
| |
/S-RDY |
i
|
|

Polarity detection in progress | Completion of polarity detection
—> Status display: P-dt i — Normal operation is enabled.
L

Power not supplied. I Power supplied.

Motor power status

Fig. 110: Using the Servo ON Command (Enable Operation Command) to Perform
Polarity Detection

6.10.4 Using a Tool Function to Perform Polarity Detection

Applicable Tools The following table lists the tools that you can use to perform polarity detection and the
applicable tool functions.
Tool Function Reference
Digital Operator Fn080 >-7-Series Digital Oper-

ator Operating Manual
(Manual No.: SIEP
S800001 33)

SigmaWin+ Setup - Polarity Detection = Chap. 6.10.4 ‘Using
a Tool Function to
Perform Polarity Detec-
tion’ ...page 154

Operating Procedure Use the following procedure to perform polarity detection.

1. ) Click the =| Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.
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2. ) Select Polarity Detection in the Menu Dialog Box.
» The Polarity Detection Dialog Box will be displayed.
3. ) Click the Continue Button.

Polarity Detection e

A WARNING

During execution of this function, power will be =upplied to the motor.
Take care to avoid electric =hock.

The motor may move widehy.

Do not approach the motor movable parts.

Do wvou want to continue the polarity detection?

> Cancel |

Fig. 111: Polarity Detection - Warning

» Click the Cancel Button to cancel polarity detection. The Main Window wiill
return.

4. ) Click the Start Button.

=» Polarity detection will be executed.

[ Polarity Detection AXIS#00 o

The polarity detection will be executed.

Fig. 112: Polarity Detection - Start
This concludes the polarity detection procedure.

6.11 Overtravel and Related Settings

6.11.1 Overview

Overtravel is a function of the SERVOPACK that forces the Servomotor to stop in
response to a signal input from a limit switch that is activated when a moving part of
the machine exceeds the safe range of movement.

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse
Drive Prohibit) signals.

You use the P-OT and N-OT signals to stop the machine by installing limit switches at the
positions where you want to stop the machine that is operated by the Servomotor.
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A SERVOPACK wiring example is provided below.

Linear Servomotors Rotary Servomotors
Servomotor <4— Forward direction of motor
-~—Forward direction \:':[D | ] ]
‘ SERVOPACK FIEALGL G
Servomotor
- . N Limit Limit [\t

Limit lelt N-OT, switch switch 8
switch switch 8

P-OT, 7
P-OT, |7

Fig. 113: Overtravel function - Wiring example

Using the overtravel function is not necessary for rotating applications such as rotary
tables and conveyors. No wiring for overtravel input signals is required.

This section describes the parameters settings related to overtravel.

CAUTION

— To prevent accidents that may result from contact faults or disconnections,
use normally closed limit switches. Do not change the default settings of
the polarity of the overtravel signals (P-OT and N-OT).

— If you use a Servomotor for a vertical axis, the /BK (Brake) signal will
remain ON (i.e., the brake will be released) when overtravel occurs. This
may result in the workpiece falling when overtravel occurs. To prevent
the workpiece from falling, the PROFINET option sets Pn001 to n.C0C010
during power-up. This places the Servomotor in a zero-clamped state
when it stops.

- A base block state is entered after stopping for overtravel. This may
cause the Servomotor to be pushed back by an external force on the load
shaft. To prevent the Servomotor from being pushed back, the PROFINET
option sets Pn001 to n.CJC0100 during power-up. This places the Servo-
motor in a zero-clamped state when it stops.

6.11.2  Overtravel Signals

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse
Drive Prohibit) signals.

Type Signal Connector Pin  Signal Status Meaning
No.

Input P-OT CN1-7 ON Forward drive is
enabled (actual
operation).

OFF Forward drive is
prohibited (for-
ward over-
travel).

N-OT CN1-8 ON Reverse drive is
enabled (actual
operation).

OFF Reverse drive is
prohibited
(reverse over-
travel).

You can operate the Servomotor in the opposite direction during overtravel by inputting a
reference.
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6.11.3  Setting to Enable/Disable Overtravel
You can use Pn50A = n.XOOO (P-OT (Forward Drive Prohibit) Signal Allocation) and
Pn50B = n.OOOX (N-OT (Reverse Drive Prohibit) Signal Allocation) to enable and dis-
able the overtravel function.
You do not need to wire the overtravel input signals if you are not going to use the
overtravel function.
Parameter Meaning When Enabled Classification
Pn50A n. 1000 The forward overtravel After restart Setup
(default function is enabled and
setting) the P-OT (Forward Drive
Prohibit) signal is input
from CN1-7.
n.801010C0 The forward overtravel
function is disabled. For-
ward drive is always
enabled.
Pn50B n.c00O02 The reverse overtravel
(default function is enabled and
setting) the N-OT (Reverse Drive
Prohibit) signal is input
from CN1-8.
n.C00C18 The reverse overtravel
function is disabled.
Reverse drive is always
enabled.
You can allocate the P-OT and N-OT signals to other connector pins. Refer to the fol-
lowing section for details.
= Chap. 7.2.2 ‘Input Signal Allocations’ ...page 189
6.11.4  Motor Stopping Method for Overtravel

Stopping the Servomotor
by Setting Emergency Stop
Torque

You can set the stopping method of the Servomotor when overtravel occurs in Pn001
= n.O0OXX (Motor Stopping Method for Servo OFF and Group 1 Alarms, Overtravel
Stopping Method).

Parameter Motor Stopping Status after When Ena-  Classifica-
Method* Stopping bled tion
Pn001 n.OOCO10 Deceleration Zero clamp  Afterrestart Setup

according to setting
of Pn406

* You cannot decelerate a Servomotor to a stop during torque control. For torque control,
the Servomotor will be stopped with the dynamic braking or coast to a stop (according

to the setting of Pn001 = n.COOCX (Motor Stopping Method for Servo OFF and Group 1
Alarms)), and then the Servomotor will enter a coasting state.

Refer to the following section for information on stopping methods other than those for
overtravel.

~ Chap. 6.13.2 ‘Stopping Method for Servo OFF’ ...page 168

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop
Torque).

If Pn001 = n.OOXO is set to 1 or 2, the Servomotor will be decelerated to a stop using
the torque set in Pn406 as the maximum torque.
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Stopping the Servomotor
by Setting the Deceleration
Time

The default setting is 800%. This setting is large enough to allow you to operate the
Servomotor at the maximum torque. However, the maximum emergency stop torque that
you can actually use is the maximum torque of the Servomotor.

Emergency Stop Torque
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn406 0 to 800 1%* 800 Immediately Setup

(applies to Speed Control and Position Control)

* Set a percentage of the motor rated torque.

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A
(Deceleration Time for Servo OFF and Forced Stops).

Deceleration Time for Servo OFF and Forced Stops

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn30A 0to 10,000 1 ms 0 Immediately Setup

(applies to Speed Control and Position Control)
If you set Pn30A to 0, the Servomotor will be stopped with a zero speed.

The deceleration time that you set in Pn30A is the time to decelerate the motor from the
maximum motor speed.

Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

\\Actual deceleration time =
Operating speed ™

Actual
 deceleration time |

\ Pn30A

Fig. 114: Stopping the Servomotor by Setting the Deceleration Time

6.11.5  Overtravel Warnings

You can set the system to detect an A.9A0 warning (Overtravel) if overtravel occurs
while the servo is ON. This allows the SERVOPACK to notify the host controller with a
warning even when the overtravel signal is input only momentarily. An alarm occurs only
if overtravel occurs while the servo is ON. An overtravel warning will not be detected
when the servo is OFF, even if overtravel occurs.
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O — The occurrence of an A.9A0 warning will not stop the motor or have
any effect on host controller motion operations. The next step (e.g.,

ﬂ' the next motion or command) can be executed even if an overtravel
warning exists.

However, depending on the processing specifications and program-
ming for warnings in the host controller, operation may be affected
when an overtravel warning occurs (e.g., motion may stop or not
stop). Confirm the specifications and programming in the host con-
troller.

— When overtravel occurs, the SERVOPACK will perform stop pro-
cessing for overtravel. Therefore, when an A.9A0 warning occurs, the
Servomotor may not reach the target position specified by the host
controller. Check the feedback position to make sure that the axis is
stopped at a safe position.

The following parameter is set for this function.

Parameter Meaning When Enabled Classification
Pn00OD n.0C1000 Do not detect overtravel Immediately Setup
(default warnings.
setting)

n.1000 Detect overtravel warn-
ings.

A timing chart for warning detection is provided below.

Command Motion or other command ><Fault Reset command

Servo ON/OFF status OFF | ON

Overtravel signal ~ Disabled | Enabledl Disabled | Enabledl Disabled

(P-OT or N-OT signal) !

Normal status ‘l Warning status I Normal status

|
|
L
|
|
|
|
|
|
|
|

Overtravel warning (A.9A0)

A warning is not detected )
because the servo is OFF.

Fig. 115: Overtravel Warnings

@) - Warnings are detected for overtravel in the same direction as the
reference.
ﬂ, — Warnings are not detected for overtravel in the opposite direction from

the reference. Example: A warning will not be output for a forward
reference even if the N-OT signal turns ON.

— A warning can be detected in either the forward or reverse direction if
there is no reference.

— A warning will not be detected when the servo is turned ON even if
overtravel status exists.

— You can use the ALM_CLR (Clear Alarms and Warnings) command
to clear the warning regardless of the servo ON/OFF status and over-
travel signal status.

- If you clear the warning with the Fault Reset command during over-
travel status, a warning will not be detected again until the overtravel
status is left

— An overtravel warning will be detected even when the software limit
has been detected.
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6.11.6  Overtravel Release Method Selection

You can set Pn022 = n.OOOOX (Overtravel Release Method Selection) to release over-
travel. Internal limit active (ZSW1 bit 11 in PROFIdrive Position Mode, ZSW1 bit 15 in
all other cases) changes to 1 during overtravel. The motor will not be driven if there is
overtravel in the same direction as the reference.

The PROFINET implementation corresponds to the described setting Pn022 = n.OCI1.

Parameter Meaning When Enabled Classification
Pn022 n.J00C0 Overtravel exists while After restart Setup
(default the P-OT or N-OT signal
setting) is being input.

n.001001 Overtravel exists while
the P-OT or N-OT signal
is input and the current
position of the workpiece
is separated* from the
P-OT signal or N-OT
signal.

* Here, “separated” means a position that is further in the positive direction than the P-OT
signal or a position that is further in the negative direction than the N-OT signal.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

When Pn022 Is Set to ! T ! !

n.J01070 L L 1| 1|
Machine 2 4 1 0 ! ! ; 2
coordinate | | | |
P-OT signal i i Inactive | Active | Inactive
N-OT signal Inactive | Active Inactive | |
Statuswqrd 0 1 0 1 0
(6041h bit11)

Normal \| Only forward | . | Only reverse | )

Motor status operation >< operaion >< Normal operation >< operation >< Normal operation

Fig. 116: Overtravel Release Method n.[J[J[70

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

When Pn022 Is Set to ! ! ! ! |

n.00C1 HI= o — = ==

I
I I
| |
I I
Machine 2
coordinate | |
I I
I I
| | i i i
P-OT signal : : Inactive Active Inactive
| | | |
I I
N-OT signal Inactive | Active Inactive | |
| | | |
Statusword | |
1 0 1
(6041h bit11) | |
I I
I I I I
I I
Only forward ! y . y Only reverse !
Motor status operation | >< Normal operation >< operation |
T I T
I

Fig. 117: Overtravel Release Method n. 771
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6.11.7 Overtravel Status

If an overtravel signal is input, Internal limit active in statusword (6041h) will change to
1 and the Servomotor will be stopped according to the overtravel stopping method set in
Pn001. When the overtravel signal is reset, the status changes to 0.

In PROFIdrive Position Mode, Internal limit active is ZSW1 bit 11. In all
ﬂl other cases it is ZSW1 bit 15.

6.11.8  Overtravel Operation by Mode

Operation Mode Operation

PROFIdrive Profile Posi- = |f an overtravel signal is input, the positioning operation to
tion mode the current target position will be canceled and, after the
motor stops, target reached in statusword will be reset.

B A positioning operation (return operation) is started only
when a movement reference to a target position in the
opposite direction from the overtravel signal is specified
in the current Position Actual Value (e.g., a negative
movement reference if the P-OT signal is input).

PROFIdrive Profile ® During overtravel, the motor is operated only when a

Velocity mode speed in the direction opposite from the overtravel signal
is specified (e.g., a negative target speed when the P-OT
signal is input).

Profile Torque Mode ® During overtravel, torque is applied only when a torque
in the direction opposite from the overtravel signal is
specified (e.g., a negative torque when the P-OT signal
is input).

6.12 Holding Brake

6.12.1  Overview

A holding brake is used to hold the position of the moving part of the machine when

the SERVOPACK is turned OFF so that moving part does not move due to gravity or an
external force. You can use the brake that is built into a Servomotor with a Brake, or you
can provide one on the machine.

The holding brake is used in the following cases.

@ Vertical Axis ® Shaft with External Force Applied
Servomotor
Moving part of machine

Holding brake External force Servomotor

Prevents the moving part from falling due
to gravity when the power supply is OFF.

Holding brake

E—

Moving part of machine Prevents the moving part from moving

due to an external force.

Fig. 118: Holding Brake - Use

The brake built into a Servomotor with a Brake is a de-energization brake.
It is used only to hold the Servomotor and cannot be used for braking.
ﬂl Use the holding brake only to hold a Servomotor that is already stopped.
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6.12.2 Brake Operating Sequence

You must consider the brake release delay time and the brake operation delay time to
determine the brake operation timing, as described below.

O - Brake Release Delay Time
The time from when the /BK (Brake) signal is turned ON until the
brake is actually released.

- Brake Operation Delay Time

The time from when the /BK (Brake) signal is turned OFF until the
brake actually operates.

Disable Operation ><

Controlword
(6040hN)

Statusword
(6041h)

Motor power status

/BK (Brake) signal

Brake contact section
(lining)

Position/speed reference

Motor speed

Enable Operation

>< Disable Operation

Switched on ><

Operation Enabled

< switched on

Power not supplied.

Power supplied.

Power not supplied.

OFF

ON

*3

OFF

Brake applied.

3

Brake released.

\l Brake applied.

*1

-

*1

-

N\

Fig. 119: Brake Operating Sequence

*2

*1. Rotary Servomotors: The brake delay times for Servomotors with Holding Brakes are
given in the following table. The operation delay times in the following table are examples
for when the power supply is switched on the DC side. You must evaluate the actual
brake delay times on the actual equipment before using the application.
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Model Voltage Time Required to Time Required to
Release Brake [ms] Brake [ms]

SGM7M-A1to-A3 24 VDC 60 100

SGM7J-A5 to -04

SGM7J-06 and -08 80

SGMT7A-AS5 to -04 60

SGM7A-06 to -10 80

SGM7A-15 to -25 170 80

SGM7A-30 to -50 100

SGM7P-01 20 100

SGM7P-02 and -04 40

SGM7P-08 and -15 20

SGM7G-03 to -20 100 80

SGM7G-30 to -44 170 100

SGM7G-55 to -1A 80

SGM7G-1E 250

Linear Servomotors: The brake delay times depend on the brake that you use. Set the
parameters related to /BK signal output timing according to the delay times for the brake
that you will actually use.

*2. Before you output a reference from the host controller to the SERVOPACK, wait for at
least 50 ms plus the brake release delay time after you send the SV_ON command.

*3. Use the following parameters to set the timing of when the brake will operate and
when the servo will be turned OFF

® Rotary Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn507 (Brake
Reference Output Speed Level), and Pn508 (Servo OFF-Brake Reference Waiting
Time)

® Linear Servomotors: Pn506 (Brake Reference-Servo OFF Delay Time), Pn508 (Servo
OFF-Brake Reference Waiting Time), and Pn583 (Brake Reference Output Speed
Level)

Refer to the following section for information on brake wiring.
~ Chap. 5.5.4 ‘Wiring the SERVOPACK to the Holding Brake’...page 112

6.12.3 /BK (Brake) Signal

The following settings are for the output signal that controls the brake. You can change
the connector pin that is allocated. For details, refer to = ‘Allocating the /BK (Brake)
Signal’ ...page 164.

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or
when an alarm is detected. You can adjust the timing of brake operation (i.e., the timing of
turning OFF the /BK signal) with the servo OFF delay time (Pn506).

Type Signal Connector Pin  Signal Status Meaning
No.
Output /BK CN1-1,CN1-2  ON (closed) Releases the brake.

OFF (open) Activates the brake.
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The /BK signal will remain ON during overtravel. The brake will not be

i applied.

Allocating the /BK (Brake) Set the allocation for the /BK signal in Pn50F = n.OXOO (/BK (Brake Output) Signal
Signal Allocation).

Parameter Connector Pin  Meaning When Classi-
No. Ena- fication
+Pin  -Pin bled

Pn50F  n.0J0OIO = = The /BK signal is not used. After  Setup

tart

n.O100 CN1-1 CN1-2 The /BK signalis output o0
(default from CN1-1 and CN1-2.
setting)
n.020000 CN1-2 CN1-2 The /BK signal is output

3 4 from CN1-23 and CN1-24.
n.J3000 CN1-2 CN1-2 The /BK signal is output

5 6 from CN1-25 and CN1-26.

If you allocate more than one signal to the same output connector pin,

a logical OR of the signals is output. Allocate the /BK signal to its own
output connector pin, i.e., do not use the same output terminal for another
signal.

[—10

For example, never allocate the /TGON (Rotation Detection) signal

and /BK signal to the same output connector pin. If you did so, the /TGON
signal would be turned ON by the falling speed on a vertical axis, and the
brake would not operate.

6.12.4  Output Timing of /BK (Brake) Signal When the Servomotor Is Stopped

When the Servomotor is stopped, the /BK signal turns OFF as soon as the Servo OFF
command (Disable Operation command) is received. Use the servo OFF delay time
(Pn506) to change the timing to turn OFF power supply to the motor after the Servo OFF
command (Disable Operation command) is input.

Brake Reference-Servo OFF Delay Time

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn506 0 to 50 10 ms 0 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

®  When the Servomotor is used to control a vertical axis, the machine moving part may
move slightly due to gravity or an external force. You can eliminate this slight motion
by setting the servo OFF delay time (Pn506) so that power supply to the motor is
stopped after the brake is applied.

®  This parameter sets the timing of stopping power supply to the Servomotor while the
Servomotor is stopped.
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Disable Enable
‘ Controlword (6040h) ‘ Operation Operation
ON (Brake
‘ /BK signal ‘ released.) OFF (Brake applied.)
, I

‘ Motor power status Power supplied. | Power not

\ | supplied.

~ "

Pn506

Fig. 120: Brake Reference-Servo OFF Delay Time

@) Power supply to the Servomotor will be stopped immediately when an
alarm occurs, regardless of the setting of this parameter. The machine

ﬂl moving part may move due to gravity or an external force before the
brake is applied.

6.12.5 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping
and the /BK signal will be turned OFF. You can adjust the timing of /BK signal output
by setting the brake reference output speed level (Rotary Servomotors: Pn507, Linear
Servomotors: Pn583) and the servo OFF-brake reference waiting time (Pn508).

If zero-speed stopping is set as the stopping method for alarms, the
setting of Pn506 (Brake Reference- Servo OFF Delay Time) is used after
:J:L the motor stops.

Rotary Servomotors Brake Reference Output Speed Level
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn507 0to 10,000 1 min-’ 100 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

Servo OFF-Brake Reference Waiting Time

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn508 10 to 100 10 ms 50 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

Linear Servomotors Brake Reference Output Speed Level
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn583 0to 10,000 1 mm/s 10 Immediately Setup

(applies to Speed Control, Position Control and Force Control)
Servo OFF-Brake Reference Waiting Time

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn508 10 to 100 10 ms 50 Immediately Setup
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(applies to Speed Control, Position Control and Force Control)

The brake operates when either of the following conditions is satisfied:

B When the Motor Speed Goes below the Level Set in Pn507 for a Rotary Servomotor
or in Pn583 for a Linear Servomotor after the Power Supply to the Motor Is Stopped

Controlword Enable Disable
(6040h), alarm, Operation Operation
or power OFF

« Rotary Servomotor: Pn507
e Linear Servomotor: Pn583

‘ Motor speed ‘ Motor stopped with dynamic

| brake or by coasting
| (PnOOT = n.OOOX)
I

Power not
‘ Motor power status ‘ Power ‘ supplied.
supplied.

I
‘ /BK signal ‘ON (Brake released.)l OFF (Brake applied.)

. Pn508
Fig. 121: Brake Reference Output Speed Level
= When the Time Set In Pn508 Elapses after the Power Supply to the Motor Is Stopped

Controlword Enable Disable
(6040h), alarm, Operation Operation
or power OFF

! * Rotary Servomotor: Pn507
! Linear Servomotor: Pn583
I

‘ Motor speed ‘ Motor stopped with dynamic

' } brake or by coasting
| ! (Pn0O01 = n.OOOX)
I I
I I

‘ Motor power status ‘ Power | Power not sup}plied.
supplied. ! i

I
/BK signal ‘ ON (Brake released.) [ OFF (Brake applied.)

| Pn508 |

Fig. 122: Servo OFF-Brake Reference Waiting Time

The Servomotor will be limited to its maximum speed even if the brake
reference output speed level (Rotary Servomotor: Pn507, Linear Servo-
ﬂ. motor: Pn583) is higher than the maximum speed.

6.13 Motor Stopping Methods for Servo OFF and Alarms

6.13.1 Overview

You can use the following methods to stop the Servomotor when the servo is turned OFF
or an alarm occurs.

There are the following four stopping methods.
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Motor Stopping Method Meaning

Stopping by Applying the Dynamic Brake  The electric circuits are internally con-
nected to stop the Servomotor quickly.

Coasting to a Stop The motor stops naturally due to friction
during operation.

Zero-speed Stopping The speed reference is set to 0 to stop the
Servomotor quickly.

Decelerating to a Stop Emergency stop torque is used to decel-
erate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning

Dynamic Brake Applied The electric circuits are internally con-
nected to hold the Servomotor.

Coasting The SERVOPACK does not control the

Servomotor. (The machine will move in
response to a force from the load.)

Zero Clamping A position loop is created and the Servo-
motor remains stopped at a position refer-
ence of 0. (The current stop position is
held.)

@) — The dynamic brake is used for emergency stops. The dynamic brake
circuit will operate frequently if the power supply is turned ON and

ﬂ' OFF or the servo is turned ON and OFF while a reference input is
applied to start and stop the Servomotor. This may result in deteriora-
tion of the internal elements in the SERVOPACK. Use speed input
references or position references to start and stop the Servomotor.

— If you turn OFF the main circuit power supply or control power supply
during operation before you turn OFF the servo, the Servomotor stop-
ping method depends on the SERVOPACK model as shown in the
following table.

Servomotor Stopping Method

Condition Servomotor Stopping Method
SGD7S-R70A, -1R6A, SGD7S-330A, 470A,
-2R8A, -3R8A, -5R5A, -550A, -590A, or -780A

-7TR6A, -120A, -180A,
-200A, -R70F, -R90F,
-2R1F, or -2R8F

Main circuit power supply Stopping with dynamic brake
turned OFF before turning
OFF the servo

Control power supply Stopping with dynamic Coasting to a stop
turned OFF before turning  brake
OFF the servo

®  To minimize the coasting distance of the Servomotor to come to a stop when an alarm
occurs, zero-speed stopping is the default method for alarms to which it is applicable.
However, depending on the application, stopping with the dynamic brake may be more
suitable than zero-speed stopping.
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6.13.2

6.13.3

Motor Stopping Method for
Group 1 Alarms

Motor Stopping Method for
Group 2 Alarms

For example, when coupling two shafts (twin-drive operation), machine damage may
occur if a zero-speed stopping alarm occurs for one of the coupled shafts and the
other shaft stops with a dynamic brake. In such cases, change the stopping method to
the dynamic brake.

Stopping Method for Servo OFF

Set the stopping method for when the servo is turned OFF in Pn001 = n.OOOX (Motor
Stopping Method for Servo OFF and Group 1 Alarms).

Parameter Servomotor Stop- Status after When Ena-  Classifica-
ping Method Servomotor  bled tion
Stops
Pn001 n.O0OO0 Dynamic brake * Dynamic After restart  Setup
(default brake *
setting)
n.CJ0O001 Coasting
n.0O00O0O2 Coasting Coasting

* The Servomotor will coast to a stop when the SERVOPACK is not equipped with a
built-in Dynamic Brake Resistor or an External Dynamic Brake Resistor is not connected.

O If Pn001 is set to n.JJLJO (Stop the motor by applying the dynamic
brake) and the Servomotor is stopped or operates at a low speed, braking

ﬂ' force may not be generated, just like it is not generated for coasting to a
stop.

Servomotor Stopping Method for Alarms

There are three types of alarms, group 1 (Gr. 1) alarms, group 2 (Gr. 2) alarms and
"PROFINET module" alarms. A different parameter is used to set the stopping method for
alarms for each alarm type.

Refer to the following section to see which alarms are in group 1 and which are in group
2.

= Chap. 16.4.2.1 ‘List of Alarms’ ...page 552

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001
= n.O0O0OX. The default setting is to stop by applying the dynamic brake.

Refer to the following section for details.
= Chap. 6.13.2 ‘Stopping Method for Servo OFF’ ...page 168

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the
following three parameters. The default setting is for zero clamping.

® Pn001 = n.0O000OX (Motor Stopping Method for Servo OFF and Group 1 Alarms)

® Pn00A = n.OOOOX (Motor Stopping Method for Group 2 Alarms)

® Pn00B = n.OOOXO (Motor Stopping Method for Group 2 Alarms)

However, during torque control, the group 1 stopping method is always used. If you set
Pn00B to n.OO10 (Apply the dynamic brake or coast the Servomotor to a stop), you
can use the same stopping method as group 1. If you are coordinating a number of

Servomotors, you can use this stopping method to prevent machine damage that may
result because of differences in the stopping method.

168
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Parameter
Pn00B

n.cJOoc
(default setting)

n.O0010

n.O00O020

Motor Stopping Methods for Servo OFF and Alarms > Servomotor Stopping Method for Alarms

The following table shows the combinations of the parameter settings and the resulting
stopping methods.

PnOOA

n.OJ000

n.O0001

(default setting)

n.0000O2

n.00003

n.0000O4

Pn001

n.J000
(default setting)

n.O0001
n.O00O02

n.OJO00
(default setting)

n.O00O01
n.000O02

n.c0O00
(default setting)

n.O00O01
n.0O00O02

n.c0O00
(default setting)

n.OO00O01
n.00O02

n.0O000
(default setting)

n.0Joo01
n.00O02

n.c00O00
(default setting)

n.OJO01
n.O00O00O2

n.0J00J0
(default setting)

n.O0001
n.O00O0O2

Servomotor Stopping

Method

Zero-speed stopping

Dynamic brake

Coasting

Dynamic brake

Coasting

Motor is decelerated
using the torque set
in Pn406 as the max-

imum torque.

Motor is decelerated
according to setting of

Pn30A.

Status after Ser-
vomotor Stops

Dynamic brake

Coasting

Dynamic brake

Coasting

Dynamic brake

Coasting

Dynamic brake

Coasting

Coasting

Dynamic brake

Coasting

Coasting

When Classifica-
Enabled tion

After Setup
restart

O — The setting of PnO0A is ignored if PnO0OB is set to n.J[J0[7J or
ﬂl n.J10.

— The setting of PnO0A = n.[J[J[IX is enabled for position control and
speed control. During torque control, the setting of PnO0A = n. [J[J[IX
will be ignored and only the setting of Pn001 = n. JJLIX will be used.

— Refer to the following section for details on Pn406 (Emergency Stop
Torque).
~ Chap. 6.11.4 ‘Motor Stopping Method for Overtravel’ ...page 157

- Refer to the following section for details on Pn30A (Deceleration Time
for Servo OFF and Forced Stops).

~ Chap. 6.11.4 ‘Motor Stopping Method for Overtravel’ ...page 157
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Servomotor Stopping When a PROFINET alarm occurs, the Servomotor will stop according to the setting of
Method for PROFINET object Fault Reaction Option Code (605Eh). The default setting is to 2, i.e. to slow down
Alarms on quick stop ramp and turn the servo off. Refer to the following section for details.

~ ‘Fault Reaction Option Code’...page 519

6.14 Motor Overload Detection Level

6.14.1 Overview

The motor overload detection level is the threshold used to detect overload alarms and
overload warnings when the Servomotor is subjected to a continuous load that exceeds
the Servomotor ratings.

It is designed to prevent Servomotor overheating.

You can change the detection timing for A.910 warnings (Overload) and A.720 alarms
(Continuous Overload). You cannot change the detection level for A.710 alarms (Instanta-
neous Overload).

6.14.2 Detection Timing for Overload Warnings (A.910)

With the default setting for overload warnings, an overload warning is detected in 20% of
the time required to detect an overload alarm. You can change the time required to detect
an overload warning by changing the setting of the overload warning level (Pn52B).

You can increase safety by using overload warning detection as an overload protection
function matched to the system.

The following graph shows an example of the detection of overload warnings when the
overload warning level (Pn52B) is changed from 20% to 50%. An overload warning is
detected in half of the time required to detect an overload alarm.

Overload
detection time

Detection curve for
overload warnings
when Pn52B = 50%

Detection curve for overload alarms

N,
~

~~~~~

Detection curve for overload warnings
when Pn52B = 20% (default setting)

s ‘
|

~~o

100% 200% Torque reference (%)
Fig. 123: Detection Timing for Overload Warnings (A.910)
Overload Warning Level

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn52B 1to 100 1% 20 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

6.14.3 Detection Timing for Overload Alarms (A.720)

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can
lower the overload alarm detection level to help prevent overheating.

To reduce the overload alarm detection level, change the setting of Pn52C (Base Current
Derating at Motor Overload Detection).
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6.15
6.15.1

Setting Unit Systems > Overview

Base Current Derating at Motor Overload Detection

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn52C 10 to 100 1% 100 After restart  Setup

(applies to Speed Control, Position Control and Torque Control)

An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor
from overloading.

Overload
detection time

A.720 ‘ A.710
\ Detection curve

for overload

alarms when
i Pn52C = 100%
N

~ ! (default setting)

S
<
/‘ <D

Detection curve !
for overload ‘
alarms when

Pn52C = 50% |
50%  100% 200%  Torque reference (%)

Fig. 124: Detection Timing for Overload Alarms (A.720)

O The gray areas in the above graph show where A.710 and A.720 alarms

ﬂ' occur.

Refer to the relevant manual given below for a diagram that shows the relationships
between the Servomotor heat dissipation conditions (heat sink size, surrounding air tem-
perature, and derating). You can protect the Servomotor from overloads more effectively
by setting this derating value in Pn52C.

Name Manual number

2-7-Series Rotary Servomotor Product Manual SIEP S800001 36
2-7-Series Linear Servomotor Product Manual SIEP S800001 37
2-7-Series Direct Drive Servomotor Product Manual SIEP S800001 38

Setting Unit Systems

Overview

You can set the SERVOPACK reference units with PROFINET communications. You can
set the following three reference units with PROFINET communications.

® Position reference unit
®  Speed reference unit
®m  Acceleration reference unit

The setting procedures are given below.
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6.15.2 Setting the Position Reference Unit

Set the position reference unit in Position User Unit (2301h). The position reference unit
setting will be used for the electronic gear ratio setting.

@) - Set the position reference unit within the following range.
ﬂl 1/4,096 < Numerator/Denominator < 65,536
If the setting range is exceeded, an A.A20 alarm (Parameter Setting

Error) will occur.

Index Subindex Name Data Access PDO Value Saving to
Type Map- EEPRO
pings M
2301h 1 Numer-  UDINT RW No 1 < Value Yes
ator range <
231-1(def
ault: 1)
2 Denomi- UDINT RW No 1 <Value Yes
nator range <
231-1(def
ault: 1)
O Refer to the following section for information on Position User Unit

(2301h).
ﬂ. ~ Chap. 15.5 ‘Manufacturer Specific Objects’ ...page 507

The minimum unit of the position data that is used to move a load is called the reference
unit. The reference unit is used to give travel amounts, not in pulses, but rather in
distances or other physical units (such as pm or °) that are easier to understand.

The electronic gear is used to convert the travel distances that are specified in reference
units to pulses, which are required for actual movements.

With the electronic gear, one reference unit is equal to the workpiece travel distance per
reference pulse input to the SERVOPACK. In other words, if you use the SERVOPACK’s
electronic gear, pulses can be read as reference units.

The difference between using and not using the electronic gear is shown below.
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Calculating the Settings for
the Electronic Gear Ratio

Setting Unit Systems > Setting the Position Reference
Rotary Servomotors
In this example, the following machine configuration is used to move the workpiece 10
mm.
Workpiece
A H Az
Resolution:

16,777,216 (24 bits) Ball screw lead: 6 mm

Unit

When the Electronic Gear Is Not Used When the Electronic Gear Is Used
To move a workpiece 10 mm: If you use reference units to
1 - Calculate the number of revolutions. move the workpiece when one
The Servomotor will move 6 mm for each revolution, reference unit is set to 1 um,
so 10/6 revolutions are required to move 10 mm. the travel distance is 1 pm per
2 - Calculate the required number of reference pulse.
pulses. To move the workpiece 10 mm
One revolution is 1,048,576 pulses, therefore (10,000 pm), 10,000 + 1 =
10/6 x 1,048,576 = 1,747,626.66 pulses. 10,000 pulses, so 10,000
3 - Input 1,747,627 pulses as the reference. pulses would be input.
Calculating the number of reference pulses for each Calculating the number of
reference is troublesome. reference pulses for each

reference is not necessary.

Fig. 125: Setting the Position Reference Unit - Rotary Servomotor Example
Linear Servomotors

In this example, the following machine configuration is used to move the load 10 mm.
We'll assume that the resolution of the Serial Converter Unit is 256 and that the linear
encoder pitch is 20 um.

Linear encoder

When the Electronic Gear Is Not Used When the Electronic Gear Is Used
To move the load 10 mm: To use reference units to move the load 10 mm:
10 x 1000 + 20 x 256 = 128,000 If we set the reference unit to 1 um, the travel
pulses, so 128,000 pulses are input distance is 1 ym per pulse. To move the load 10
as the reference. mm (10,000 pm), 10,000/1 = 10,000 pulses, so

10,000 pulses would be input as the reference.

Calculating the number of reference Calculating the number of reference pulses for

pulses for each reference is each reference is not necessary.
troublesome.

Fig. 126: Setting the Position Reference Unit - Linear Servomotor Example

Rotary Servomotors

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n
is the number of load rotations for m Servomotor shaft rotations, the settings for the
electronic gear ratio can be calculated as follows:

Numerator Encoder resolution m
X
) n

B
Electronic gear ratio — = - = - - ‘
A Denominator ~ Travel distance per load shaft revolution (reference units

Fig. 127: Calculating the Settings for the Electronic Gear Ratio - Rotary Servomotors
Formula

Encoder Resolution
You can check the encoder resolution in the Servomotor model number.
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SGM7M -O0000000

Code Specification Encoder Resolution

1,048,576

3 20-bit multiturn absolute encoder

SGM7J, SGMT7A,
SGM7P, SGM7G -O000O0O0O0O0O

Code Specification Encoder Resolution
6 24-bit batteryless multiturn absolute encoder 16,777,216
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216

SGM7E, SGM7F -O00000O00

Code Specification Encoder Resolution
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216

SGMCs -O0000000

Code Specification Encoder Resolution
3 20-bit single-turn absolute encoder 1,048,576
D 20-bit incremental encoder 1,048,576

SGMCV -O0000000

L» Code

Specification Encoder Resolution
E 22-bit single-turn absolute encoder 4,194,304
| 22-bit multiturn absolute encoder 4,194,304

Fig. 128: Encoder Resolution in the Servomotor Model Number

Linear Servomotors

You can calculate the settings for the electronic gear ratio with the following equation:
When Not Using a Serial Converter Unit

Use the following formula if the linear encoder and SERVOPACK are connected directly
or if a linear encoder that does not require a Serial Converter Unit is used.

Travel distance per reference unit (reference units) x Linear encoder resolution

Electronic gear ratio B _ Numerafor
9 Linear encoder pitch (the value from the following table)

A Denominator

Fig. 129: Calculating the Settings for the Electronic Gear Ratio - Linear Servomotors
Formula without Serial Converter Unit

When Using a Serial Converter Unit

. . B Numerator _ Travel distance per reference unit (reference units) x Resolution of the Serial Converter Unit
Electronic gear rato —— = ; = ’ - -
A Denominator Linear encoder pitch (setting of Pn282)

Fig. 130: Calculating the Settings for the Electronic Gear Ratio - Linear Servomotors
Formula with Serial Converter Unit

Feedback Resolution of Linear Encoder
The linear encoder pitches and resolutions are given in the following table.
Calculate the electronic gear ratio using the values in the following table.

Type of Manufacturer Linear Encoder Model Linear Model of Serial Con- Resolu- Resolution
Linear Encoder verter Unit or Model of tion
Encoder Pitch [um]""  Head with Interpolator
Incre- Dr. JOHANNES LIDA48[ 20 JZDP-H003-O1OO-E2 256 0.078 um
tal HEIDENHAIN
B P JZDP-J003-OI0C-E2 4,096  0.0049 um
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Type of
Linear
Encoder

Absolute

Manufacturer

Renishaw PLC

Magnescale
Co., Ltd.

Dr. JOHANNES

HEIDENHAIN
GmbH

Mitutoyo Corpo-

ration

Renishaw PLC

Magnescale
Co., Ltd.

Linear Encoder Model

LIF480

RGH22B

SR75-0000O0LF™
SR75-00000OMF
SR85-000O00O0OLF
SR85-00000MF
SL70075, SL710,
SL720%, SL730™

SQ10

LIC4100 Series
LIC2100 Series

LC115

LC415
ST781A/ST781AL
ST782A/ST782AL
ST783/ST783AL
ST784/ST784AL
ST788A/ST788AL
ST789A/ST789AL
ST1381

ST1382

EL36Y-00050F OO
EL36Y-0000100F OO0
EL36Y-000500FOOO
RL36Y-O00500000
RL36Y-000001O00O0O0

SR77-0000O0LF*5
SR77-0000O0OMF
SR87-O0000OCLF*5
SR87-0000O000MF

SQ47/SQ57-
OOooOosoronon
SQ47/SQ57-
OOoOoOoToFOOoO

Setting Unit Systems > Setting the Position Reference Unit

Linear Model of Serial Con-  Resolu- Resolution
Encoder verter Unit or Model of tion
Pitch [um]*  Head with Interpolator
4 JZDP-HO003-0JOO-E2 256 0.016 pm
JZDP-J003-00000-E2 4,096 0.00098 uym
20 JZDP-HO005-0000-E™2 256 0.078 pm
JZDP-J005-00000-E2 4,096 0.0049 pym
80 - 8,192 0.0098 pym
80 - 1,024 0.078 pm
80 - 8,192 0.0098 pm
80 - 1,024 0.078 pm
800 PL101-RY"3 8,192 0.0977 pm
MJ620-T13
400 MQ10-FLA™ 8,192 0.0488 um
MQ10-GLA™
20.48 EIB3391Y™ 4,096 0.005 pm
204.8 EIB3391Y™ 4,096 0.05 ym
409.6 EIB3391Y™ 4,096 0.1 um
40.96 EIB3391Y"4 4,096 0.01 ym
40.96 EIB3391Y™ 4,096 0.01 ym
256 - 512 0.5 ym
256 - 512 0.5 um
51.2 - 512 0.1 um
51.2 - 512 0.1 pm
51.2 = 512 0.1 um
25.6 - 512 0.05 ym
512 - 512 0.01 ym
0.512 - 512 0.001 pm
12.8 - 256 0.05 um
25.6 - 256 0.1 um
128 - 256 0.5 um
12.8 - 256 0.05 ym
0.256 - 256 0.001 ym
80 - 8,192 0.0098 pm
80 - 1,024 0.078 pm
80 - 8,192 0.0098 ym
80 - 1,024 0.078 pm
20.48 - 4,096 0.005 pm
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Type of Manufacturer Linear Encoder Model Linear Model of Serial Con- Resolu- Resolution
Linear Encoder verter Unit or Model of tion
Encoder Pitch [um]"  Head with Interpolator
SQ47/SQ57- 40.96 - 4,096 0.01 ym
OOO0O0AOFOOO
SQ47/SQ57-
OOO0OFOFOOO
Fagor Automa- L2AK208 20 - 256 0.078 ym
tion S. Coop - Ak211 20 - 2,048 0.0098 um
LAK209 40 - 512 0.078 um
LAK212 40 - 4,096 0.0098 um
S2AK208 20 - 256 0.078 uym
SV2AK208 20 - 256 0.078 um
G2AK208 20 - 256 0.078 um
S2AK211 20 - 2,048 0.0098 ym
SV2AK211 20 - 2,048 0.0098 uym
G2AK211 20 - 2,048 0.0098 um

*1. These are reference values for setting SERVOPACK parameters. Contact the manu-
facturer for actual linear encoder scale pitches.

*2. This is the model of the Serial Converter Unit.
*3. This is the model of the Head with Interpolator.
*4. This is the model of the Interpolator.

*5. If you use an encoder pulse output with this linear encoder, the setting range of the
encoder output resolution (Pn281) is restricted. Refer to the following section for details
on the encoder output resolution (Pn281).

= Chap. 7.6.3 ‘Setting for the Encoder Divided Pulse Output’ ...page 210

O Resolution

.ﬂ. You can calculate the resolution that is used inside the SERVOPACK (i.e.,
the travel distance per feedback pulse) with the following formula.

Linear encoder pitch
Resolution of Serial Converter Unit or linear encoder

Resolution (travel distance per feedback pulse) =

Fig. 131: Calculation of the Travel Distance per Feedback Pulse used inside the
SERVOPACK - Formula

The SERVOPACK uses feedback pulses as the unit to control a Servomotor.

I
| Linear encoder pitch

i = Distance for one cycle of the analog voltage
| feedback signal from the linear encoder
I
|
I

Linear encoder pitch

Fig. 132: Linear Encoder Pitch - Graphical lllustration

Electronic Gear Ratio Set- Setting examples are provided in this section.
ting Examples
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Rotary Servomotors

Step Description

1 Machine
Specifications

2 Encoder Res-
olution

3 Reference
Unit

4 Travel Dis-
tance per
Load Shaft
Revolution
(Reference
Units)

5 Electronic
Gear Ratio*

6 Position User
Unit (2301h)

Linear Servomotors

Setting Unit Systems > Setting the Speed Reference Unit

Machine Configuration

Ball Screw

Reference unit: 0.001 mm
Load shaft

Encoder:

24 bits 6 mm

= Ball screw lead:

6 mm
® Gear ratio: 1/1

16,777,216 (24
bits)

0.001 mm (1 pm)

6 mm/0.001 mm =
6,000

B _16777,216 1

A 6,000 1

Numerator:
16,777,216

Denominator:
6,000

Ball screw lead:

Rotary Table

Reference unit: 0.01°

Gear ratio:
/ 1/100
Load shaft

Encoder: 24 bits

= Rotation angle
per revolution:
360°

B Gear ratio:

1/100
16,777,216 (24
bits)

0.01°

360°/0.01° =
36,000

B _16777,216 100

A 36,000 1

Numerator:
1,677,721,600

Denominator:
36,000

Belt and Pulley

Reference unit: 0.006 mm
Load shaft

Gear ratio Pulley diameter:
1/50 100 mm

Encoder: 24 bits

® Pulley dia.: 100
mm (Pulley cir-
cumference:
314 mm)

B Gear ratio: 1/50

16,777,216 (24
bits)

0.005 mm (5 pm)

314 mm/0.005 mm
=62,800

B _16777,216 50
A 36000 1

Numerator:
838,860,800

Denominator:
62,800

A setting example for a Serial Converter Unit resolution of 256 is given below.

Step Description

1 Linear
Encoder Pitch

2 Reference
Unit

3 Electronic
Gear Ratio*

4 Position User
Unit (2301h)

6.15.3 Setting the Speed Reference Unit

Set the speed reference unit [Vel. Unit] in Velocity User Unit (2302h).

Machine Configuration

Reference unit:
0.02 mm (20 um)

Forward direction

it

0.02 mm (20 pm)

0.001 mm (1 pm)

B_1mm 1

A= 200m) 4

Numerator: 256

Denominator: 20
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O The query of validity is Max. Motor velocity (2312h) < 231

ﬂ' If the setting range is exceeded, an A.A20 alarm (Parameter Setting
Error) will occur.

Index Subindex Name Data Access PDO Value Saving to
Type Map- EEPRO
pings M
2302h 1 Numer-  UDINT RW No 1 <Value Yes
ator range <
231-1(def
ault: 1)
2 Denomi- UDINT RW No 1 <Value Yes
nator range <
231-1(def
ault: 1)
Example Speed Reference Unit Setting Example (Electronic Gear Ratio Setting Example for a

Ball Screw, Ball screw lead = 6 mm, Encoder resolution = 16,777,216 inc (24 bits))
~ ‘Electronic Gear Ratio Setting Examples’ ...page 176

® Velocity User Unit (2302h)
Converting one user-defined velocity reference unit [0.1 mm/s] into [inc/ms]:
1 [Vel. unit]
= 0.1 mm/s = 0.0001 [mm/ms]

= 16.777.218inq] | 4 4001 [mmy/ms]
6 [mm]

_ 16,777,216 finc/ms]
60,000

Fig. 133: Speed Reference Unit Setting Example
Therefore, the objects are set as follows:

Object 2302h:01 (Numerator) = 16,777,216
Object 2302h:02 (Denominator) = 60,000

6.15.4  Setting the Acceleration Reference Unit

Set the acceleration reference unit [Acc. Unit] in Acceleration User Unit (2303h).

O The query of validity is Max. Motor Acceleration (2313h) < 231

ﬂ. If the setting range is exceeded, an A.A20 alarm (Parameter Setting
Error) will occur.

Index Subindex Name Data Access PDO Value Saving to
Type Map- EEPRO
pings M
2303h 1 Numer-  UDINT RW No 1 <Value Yes
ator range <
231-1(def
ault: 1)
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Index Subindex Name Data Access PDO Value Saving to
Type Map- EEPRO
pings M
2 Denomi- UDINT RW No 1 <Value Yes

nator range <
231-1(def
ault: 1)

Example Acceleration Reference Unit Setting Example (Electronic Gear Ratio Setting Example

for a Ball Screw, Ball screw lead = 6 mm, Encoder resolution = 16,777,216 inc (24 bits))
~ ‘Electronic Gear Ratio Setting Examples’ ...page 176

® Acceleration User Unit (2303h)
Converting one user-defined acceleration reference unit [0.1 mm/s?] into [104 inc/s2]:

1 [Acc unit]

16,777,216 [inc]
- 6 [mm]
16,777,216
T Bx10°

x 0.1 [mm/s?] x 10
[10%inc/s?

Fig. 134: Acceleration Reference Unit Setting Example
Therefore, the objects are set as follows:

Object 2303h:01 (Numerator) = 16,777,216

Object 2303h:02 (Denominator) = 600,000

6.16 Resetting the Absolute Encoder

6.16.1  Overview

In a system that uses an absolute encoder, the multiturn data must be reset at startup.
An alarm related to the absolute encoder (A.810 or A.820) will occur when the absolute
encoder must be reset, such as when the power supply is turned ON.

When you reset the absolute encoder, the multiturn data is reset and any alarms related
to the absolute encoder are cleared.

Reset the absolute encoder in the following cases:

When an A.810 alarm (Encoder Backup Alarm) occurs

When an A.820 alarm (Encoder Checksum Alarm) occurs

When starting the system for the first time

When you want to reset the multiturn data in the absolute encoder
When the Servomotor has been replaced

CAUTION

The multiturn data will be reset to a value between -2 and +2 rotations when
the absolute encoder is reset. The reference position of the machine system
will change. Adjust the reference position in the host controller to the position
that results from resetting the absolute encoder.

If the machine is started without adjusting the position in the host controller,
unexpected operation may cause personal injury or damage to the machine.
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O — The multiturn data will always be zero in the following cases. It is
never necessary to reset the absolute encoder in these cases. An
ﬂ' alarm related to the absolute encoder (A.810 or A.820) will not occur.

— When you use a single-turn absolute encoder

— When the encoder is set to be used as a single-turn absolute
encoder (Pn002 = n.[J2[J[])

— If a batteryless absolute encoder is used, an A.810 alarm (Encoder
Backup Alarm) will occur the first time the power is turned ON. After
you reset the absolute encoder, the A.810 alarm will no longer occur.

6.16.2 Precautions on Resetting

B You cannot use the Alarm/Warning Clear (Fault Reset) command from the SERVO-
PACK to clear the A.810 alarm (Encoder Backup Alarm) or the A.820 alarm (Encoder
Checksum Alarm). Always use the operation to reset the absolute encoder to clear
these alarms.

® If an A.8000 alarm (Internal Encoder Monitoring Alarm) occurs, turn OFF the power
supply to reset the alarm.

6.16.3 Preparations
Always check the following before you reset an absolute encoder.

B The parameters must not be write prohibited.
B The servo must be OFF.

6.16.4  Applicable Tools

The following table lists the tools that you can use to reset the absolute encoder and the
applicable tool functions.

Tool Function Reference

Digital Operator Fn008 >-7-Series Digital Operator
Operating Manual (Manual
No.: SIEP S800001 33)

SigmaWin+ Setup - Absolute Encoder = Chap. 6.16.5 ‘Operating
Reset Procedure’ ...page 180

6.16.5 Operating Procedure
Use the following procedure to reset the absolute encoder.
1. ) Confirm that the servo is OFF.

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

3. ) Select Absolute Encoder Reset in the Menu Dialog Box.
The Absolute Encoder Reset Dialog Box will be displayed.
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4. ) Click the Continue Button.

Absolute Encoder Warning

A WARNING

The Setup Absclute Encoder resets the multiturn amount of the
connected seriaHtype absolute encoder as well as encoder
alarms from the PC.

Upcn resetting the absolute encoder multiturn to 07, the
mechanical system will go to a position data system differing from
that used until now.

Operating the machine in this state iz extremehy dangerous(in the
worst case, my lead to injury to person or damage to machine).
Be sure to reset the zero point of the machine after completing
thiz process.

Continue absolute encoder setup processing?

Cancel

=

Fig. 135: Absolute Encoder Warning

®» Click the Cancel Button to cancel resetting the absolute encoder. The Main

Window will return.

5. ) Click the Execute setting Button.

Absolute encoder - Setup AXIS#00

Perform absolute encoder 2etup under the following circumstances:
1. At first start-up of the machine
2. When an "encoder backup alarm®™ has been generated
3. After the Servopack power has been turned OFF and the encoder
cable removed

Absolute encoder setup can only be performed with the Restart power
after zetup processing is complete.

Alarm name [4.810 . Encoder Backup Alarm

Execute =etting

=

Fig. 136: Absolute Encoder - Setup AXIS #00 - Execute Setting

®» The current alarm code and name will be displayed in the Alarm name Box.
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6. ) Click the Continue Button.

P

Setup Verification =

A CAUTION

Upon execution of processing, the multiturn data within the
absolute encoder is reset to 0" and the mechanical system will
go to a position data system different from that used until now.

Continue processing?

Cancel

Fig. 137: Setup Verification - Continue processing

® Click the Cancel Button to cancel resetting the absolute encoder. The previous
dialog box will return.

7. ) Click the OK Button.
The absolute encoder will be reset.

» = \When Resetting Fails

If you attempted to reset the absolute encoder when the servo was ON in the
SERVOPACK, the following dialog box will be displayed and processing will
be canceled.

.&bmlute encoder reset conditians enm

Servo ON now.
- I"\- UM T Serve Uk WHER reserming the absolute encoder;

Fig. 138: Absolute encoder reset conditions error

Click the OK Button. The Main Window will return. Turn OFF the servo and
repeat the procedure from step 1.

B When Resetting Is Successful

The following dialog box will be displayed when the absolute encoder has
been reset.
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P o)

Completion Warning Message

A CAUTION

Abzolute Enceder reset processing has been performed. The
Multiturn amount in the absolute encoder has been to "0

Be sure to reset the mechanical system to "0 after restarting
power.

Fig. 139: Completion Warning Message
The Main Window will return.

8. ) To enable the change to the settings, turn the power supply to the SERVOPACK
OFF and ON again.

This concludes the procedure to reset the absolute encoder.

6.17 Setting the Origin of the Absolute Encoder
6.17.1  Absolute Encoder Origin Offset

The origin offset of the absolute encoder is a correction that is used to set the origin of
the machine coordinate system in addition to the origin of the absolute encoder. Set the
offset between the absolute encoder origin and the machine coordinate system position in
Home Offset (607Ch).

Index Sub- Name Data Access Data Ranges Default  Saving to
index Type Value EEPROM
607Ch 0 Home DINT RW 80000000h to 0 Yes
Offset 7FFFFFFF
resp.

-2.147.483.648 to
2.147.483.647

Example If the encoder position (X) is at the origin (0), then home offset (607Ch) would be set to
the value of -X.

Origin of machine

[ coordinate system

Home offset \
' (607Ch (PnB46))

Encoder coordinate 1 K
ﬁ |

Absolute encoder origin

Position actual value
(6064h)

Encoder position (X)

Fig. 140: Absolute Encoder Origin Offset

6.17.2  Setting the Origin of the Absolute Linear Encoder

You can set any position as the origin in the following linear encoders.
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B From Mitutoyo Corporation
ABS ST780A Series or ST1300 Series
Models: ABS ST780A/ST78LAL/ST1300O
B Renishaw PLC
EVOLUTE Series
Models: EL36Y-0O00O0000000
B Renishaw PLC
RESOLUTE Series
Models: RL36Y-O0OOOOC00O00

O — After you set the origin, the /S-RDY (Servo Ready) signal will become
inactive because the system position data was changed. Always turn
ﬂl the SERVOPACK power supply OFF and ON again.

— After you set the origin, the Servomotor phase data in the SERVO-
PACK will be discarded. If you are using a Linear Servomotor without
a Polarity Sensor, execute polarity detection again to save the Servo-
motor phase data in the SERVOPACK.

Preparations The following conditions must be met to set the origin of the absolute linear encoder.

B The parameters must not be write prohibited.
® The servo must be OFF.

Applicable Tools The following table lists the tools that you can use to set the origin of the absolute linear
encoder and the applicable tool functions.
Tool Function Reference
Digital Operator Fn020 >-7-Series Digital Oper-

ator Operating Manual
(Manual No.: SIEP
S800001 33)

SigmaWin+ Setup - Set Origin ~ ‘Operating Proce-
dure’ ...page 184

Operating Procedure Use the following procedure to set the origin of an absolute linear encoder.

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

2. ), Select Set Origin in the Menu Dialog Box.
®» The Set Origin Dialog Box will be displayed.
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3. ) Click the Continue Button.
»

Set Origin @
A WARNING

The =et origin 2etz the current position to the connected absolute linear scale
as the zero-point position.

Always refer to the user's manual before executing this function.
Mote the following points:

1.Always make the settings for the mechanical system again after the set origin.

The abzolute position of the connected absolute linear scale iz cleared to 0 and the previoushy
defined mechanical system will change to a different coordinate system.
Operating the machine in this state is extremely dangerous.

Failure to ob=erve this warning may result in personal injury and/or damage to the machine.
Be sure to rezet the zero point for the mechanical system after the set origin.

2 Satisfy the following conditions before executing this function:

The following conditions must be satisfied to execute the set origin:
a. Servo OFF

b. The polarity detection hag been completed.
Check the SERVOPACK status.

3.Always turn the SERVOPACK power OFF then ON again after the set origin.

The =zet zero point position will be valid after turning OFF the power then ON again.
Always turn OFF the SERVOPACK power then ON again after the et origin.

Do vou want to continue the set origin?

Cancel

Fig. 141: Set Origin - Warning
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4. ) Click the Execute Button.
»

%, Set Origin AXIS#00 ==

Execute the =et origin in the following cazes:

1. At initial machine startup
2. When the SERVOPACK power has been turned OFF, and the encoder
cable removed

The =et origin iz enabled only while the servo is OFF.
Turn OFF the power then ON again after the set origin.

Fig. 142: Set Origin AXIS#00
5. ) Click the Continue Button.

Set Origin =

A CAUTION

Executing the set origin will clear the absolute position of the connected
abzolute linear scale to 0 and the previously defined mechanical system will

change to a different coordinate system.
> Cancel
Fig. 143: Set Origin - Caution

» Click the Cancel Button to cancel setting the origin of the absolute linear
encoder. The previous dialog box will return.

Do you want to continue the set origin?
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6. ) Click the OK Button.
»

Set Origin ==
A CAUTION

Zero-point position setting has been executed. The movement amount saved
in the encoder has been reset to 0 (zero). Always turn the power to the
Servopack off and then on again after execution of this function.

When using a linear motor without a hall senser, execute polarity detection
after turning the power off and then on again

Fig. 144: Set Origin - Caution 2
7. ) Turn the power supply to the SERVOPACK OFF and ON again.

8. ) If you use a Linear Servomotor that does not have a polarity sensor, perform
polarity detection.

Refer to the following section for details on the polarity detection.
=~ Chap. 6.10.1 ‘Polarity Detection’ ...page 152

This concludes the procedure to set the origin of the absolute linear encoder.

6.18 Setting the Regenerative Resistor Capacity

The regenerative resistor consumes regenerative energy that is generated by the Servo-
motor, e.g., when the Servomotor decelerates.

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative
Resistor Capacity) and Pn603 (Regenerative Resistance).

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

WARNING
— If you connect an External Regenerative Resistor, set Pn600 and Pn603
to suitable values.

If a suitable value is not set, A.320 alarms (Regenerative Overload) will
not be detected correctly, and the External Regenerative Resistor may be
damaged or personal injury or fire may result.

- When you select an External Regenerative Resistor, make sure that it has
a suitable capacity.
There is a risk of personal injury or fire.

Regenerative Resistor Capacity

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion

Pn600 0to SERVO- 10 W 0 Immediately Setup
PACK’s max-
imum appli-
cable motor
capacity
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Example

(applies to Speed Control, Position Control and Torque Control)
Regenerative Resistor Resistance

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn603 0t0 65,535 10 mQ 0 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

Set the Regenerative Resistor capacity to a value that is consistent with the allowable
capacity of the External Regenerative Resistor. The setting depends on the cooling condi-
tions of the External Regenerative Resistor.

®  For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of
the capacity (W) of the actually installed Regenerative Resistor.

m For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the
actually installed Regenerative Resistor.

For a self-cooling 100-W External Regenerative Resistor, set Pn600 to 2 (x10 W) (100
W x 20% = 20 W).

— An A.320 alarm will be displayed if the setting is not suitable.

O
— The default setting of 0 specifies that the SERVOPACK’s built-in
regenerative resistor or Yaskawa’s Regenerative Resistor Unit is
being used.

- When an External Regenerative Resistor is used at the normal rated
load ratio, the resistor temperature increases to between 200°C and
300°C. Always apply derating. Consult the manufacturer for the resis-
tor’s load characteristics.

— For safety, use an External Regenerative Resistor with a thermos-
witch.

[—10
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7 Application Functions

71 Overview

This chapter describes the application functions that you can set before you start servo
system operation. It also describes the setting methods.

7.2  1/O Signal Allocations

7.21 Overview

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

This section describes the 1/O signal allocations.

71.2.2 Input Signal Allocations

@) — If you change the default polarity settings for the P-OT (Forward Drive
Prohibit) or N-OT (Reverse Drive Prohibit) signal, the overtravel func-
ﬂ tion will not operate if there are signal line disconnections or other

problems. If you must change the polarity of one of these signals,
verify operation and make sure that no safety problems will exist.

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

The input signals that you can allocate to the pins on the 1/O signal connector (CN1) and
the related parameters are given in the following table.

Input Signal Input Signal Name Parameter
P-OT Forward Drive Prohibit Pn50A = n.XOOO
N-OT Reverse Drive Prohibit Pn50B = n.COOOX
/P-CL Forward External Torque Limit Pn50B = n.OXOO
/N-CL Reverse External Torque Limit Pn50B = n.XOOO
[EXT1 Probe 1 Latch Input Pn511 = n.OOOXO
/EXT2 Probe 2 Latch Input Pn511 = n.OXOO
/DEC Home Switch Input Pn511 = n.OOOOX
FSTP Forced Stop Pn516 = n.OO0OOX
Relationship between The following table shows the relationship between the input signal parameter settings,
Parameter Settings, Allo- the pins on the 1/O signal connector (CN1), and polarities.
cated Pins, and Polarities
Parameter Pin No. Description
Setting
1 7 ‘{7 K [ -
5 A reverse signal (a signal with “/” before the signal abbrevia-
8 tion, such as the / P-CL signal) is active when the contacts
3 9 are ON (closed).
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Example of Changing Input
Signal Allocations

Confirming Input Signals

Parameter Pin No. Description

Setting

4 10 A signal that does not have “/” before the signal abbreviation
(such as the POT signal) is active when the contacts are

5 1 OFF (open).

6 12

7 - The input signal is not allocated to a connector pin and it is

always active. If the signal is processed on a signal edge,
then it is always inactive.

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

9 13 +24 V

T T

A 7 ‘

A reverse signal (a signal with “/” before the signal abbrevia-

B 8 tion, such as the / P-CL signal) is active when the contacts

c 9 are OFF (open).

D 10 A signal that does not have “/” before the signal abbreviation
(such as the POT signal) is active when the contacts are ON

E 1 (closed).

F 12

@) — You can allocate the /EXT1 and /EXT2 input signals only to pins 10 to
12 on the I/O signal connector (CN1).

ﬂ, — Refer to the following section for details on input signal parameter
sefttings.

=~ Chap. 17.2.2 ‘List of Parameters’ ...page 623

The following example shows reversing the P-OT (Forward Drive Prohibit) signal allo-
cated to CN1-7 and the /DEC (Home Switch Input) signal allocated to CN1-9.

Pn50A = n.10000 Pn511 = n.300010 Before change
! !
Pn50A = n.300O Pn511 = nA0O00O After change

Refer to the following section for the parameter setting procedure.
= Chap. 6.2.4 ‘Setting Methods for SERVOPACK Parameters’ ...page 129

You can confirm the status of input signals on the 1/O signal monitor. Refer to the fol-
lowing section for information on the 1/O signal monitor.

~ Chap. 10.3.3 I/O Signal Monitor’ ...page 414

7.2.3 Output Signal Allocations

You can allocate the desired output signals to pins 1, 2, and 23 to 26 on the 1/O signal
connector (CN1). You set the allocations in the following parameters: Pn50E, Pn50F,
Pn510, and Pn514.

190
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O — The signals that are not detected are considered to be OFF. For
example, the /COIN (Positioning Completion) signal is considered to
ﬂ' be OFF during speed control.

— Reversing the polarity of the /BK (Brake) signal, i.e., changing it to
positive logic, will prevent the holding brake from operating if its signal
line is disconnected. If you must change the polarity of this signal,
verify operation and make sure that no safety problems will exist.

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

Output signals are allocated as shown in the following table.
Refer to = further information ...page 190 and change the allocations accordingly.
Interpreting the Output Signal Allocation Tables

These columns give the parameter settings to use. Signals
are allocated to CN1 pins according to the settings.

Output Signal Name Output Signals 4 CN1 Pin No. A Disabled
el Pl ziier 1and?2 23 and 24 25 and 26 (Not Used)
Brake
Pn50F = OXOC /BK \ | 2 8 ) 0
Fig. 145: Interpreting the Output Signal Allocation Tables - Header
Output Signal Name and Output  CN1 Pin No. Disabled (Not
Parameter Signals Used
& 1and2 23and  25and )
24 26

Positioning Completion  /COIN 1 2 3 0 (default set-
Pn50E = n.OOOX ting)
Speed Coincidence /V-CMP 1 2 3 0 (default set-
Detection Pn50E = ting)
n.O00OXO
Rotation Detection /[TGON 1 2 3 0 (default set-
Pn50E = n.OXOO ting)
Servo Ready Pn50E = /S-RDY 1 2 3 0 (default set-
n.XOOO ting)
Torque Limit Detection /CLT 1 2 3 0 (default set-
Pn50F = n.OO0OOX ting)
Speed Limit Detection VLT 1 2 3 0 (default set-
Pn50F = n.O0OXO ting)
Brake Pn50F = /BK 1 (default 2 3 0
n.OXOO setting)
Warning Pn50F = /WARN 1 2 3 0 (default set-
n.XOOO ting)
Near Pn510 = n.OOOOX NEAR 1 2 3 0 (default set-

ting)
Preventative Mainte- /PM 1 2 3 0 (default set-
nance Pn514 = ting)
n.OXOO
Pn512 = n.000O01 Reverse polarity for 0 (default set-

CN1-1 and CN1-2 ting) (The

polarity is not
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Example of Changing
Output Signal Allocations

Checking Output Signal
Status

Output Signal Name and O_utput CN1 Pin No. Disabled (Not
Parameter Signals 1and2 23 and 25 and Used)
24 26
Pn512 = n.000O010 Reverse polarity for CN1-23 reversed in the
and CN1-24 default set-
Pn512 = n.0100 Reverse polarity for CN1-25 and CN1-26  "95)

The following example shows disabling the /COIN (Positioning Completion) signal allo-
cated to CN1-25 and CN1-26 and allocating the /SRDY (Servo Ready) signal.

Pn50E = n.01O3 Before change

!
Pn50E = n.3010C10 After change

Refer to the following section for the parameter setting procedure.
= Chap. 6.2.4 ‘Setting Methods for SERVOPACK Parameters’...page 129

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

~ Chap. 10.3.3 ‘I/O Signal Monitor’ ...page 414

7.24 ALM (Servo Alarm) Signal

Alarm Reset Methods

This signal is output when the SERVOPACK detects an error.

Configure an external circuit so that this alarm output turns OFF the main
ﬂ' circuit power supply to the SERVOPACK whenever an error occurs.

Type Signal Connector Pin  Signal Status Meaning
No.
Output ALM CN1-3 and ON (closed) Normal SER-
CN1-4 VOPACK status
OFF (open) SERVOPACK
alarm

Refer to the following section for information on the alarm reset methods.

~ Chap. 16.4.4 ‘Resetting Alarms’ ...page 594

7.25 /WARN (Warning) Signal

Both alarms and warnings are generated by the SERVOPACK. Alarms indicate errors in
the SERVOPACK for which operation must be stopped immediately. Warnings indicate
situations that may results in alarms but for which stopping operation is not yet necessary.

The /WARN (Warning) signal indicates that a condition exists that may result in an alarm.

192
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Connector Pin  Signal Status Meaning
No.

Must be allo- ON (closed) Warning

ted.
cate OFF (open) Normal status

You must allocate the /WARN signal to use it. Use Pn50F = n. X7

connector pin. Refer to the following section for details.

O
ﬂ' (/WARN (Warning Output) Signal Allocation) to allocate the signal to a

= Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

7.2.6 /TGON (Rotation Detection) Signal

The /TGON signal indicates that the Servomotor is operating.

Setting the Rotation Detec-
tion Level

This signal is output when the shaft of the Servomotor rotates at the setting of Pn502
(Rotation Detection Level) or faster or the setting of Pn581 (Zero Speed Level) or faster.

Type Signal Connector Pin
No.

Output /TGON Must be allo-
cated.

Signal Status Servomotor Meaning
ON (closed) Rotary Servo-  The Servomotor
motors is operating at

the setting of
Pn502 or faster.

Linear Servo- The Servomotor

motors is operating at
the setting of
Pn581 or faster.

OFF (open) Rotary Servo-  The Servomotor
motors is operating at a
speed that is
slower than the
setting of
Pn502.

Linear Servo- The Servomotor

motors is operating at a
speed that is
slower than the
setting of
Pn581.

You must allocate the /TGON signal to use it. Use Pn50E = n. X[

signal to a connector pin. Refer to the following section for details.

O
ﬂl (/TGON (Rotation Detection Output) Signal Allocation) to allocate the

= Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

Use the following parameter to set the speed detection level at which to output the /

TGON signal.

® Rotary Servomotors
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Rotation Detection Level

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn502 1t010,000 1 min-! 20 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)
® Linear Servomotors

Zero Speed Level

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn581 1t010,000 1 mm/s 20 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

727 /S-RDY (Servo Ready) Signal

The /S-RDY (Servo Ready) signal turns ON when the SERVOPACK is ready to accept
the Servo ON command (Enable Operation command).

The /S-RDY signal is turned ON under the following conditions.

Main circuit power supply is ON.
There is no hard wire base block state.
There are no alarms.

If a Servomotor without a polarity sensor is used, polarity detection has been com-
pleted.*

* Do not include this condition if the Servo ON command (Enable Operation command) is
input for the first time after the control power supply was turned ON. In that case, when
the first Servo ON command (Enable Operation command) is input, polarity detection

is started immediately and the /S-RDY signal turns ON at the completion of polarity

detection.
Type Signal Connector Pin  Signal Status Meaning
No.
Output /S-RDY Must be allo- ON (closed) Ready to
cated. receive Servo

ON command
(Enable Opera-
tion command).

OFF (open) Not ready to
receive Servo
ON command
(Enable Opera-
tion command).

— You must allocate the /S-RDY signal to use it. Use Pn50E = n. X[J[J[7
(/S-RDY (Servo Ready) Signal Allocation) to allocate the signal to a
connector pin. Refer to the following section for details.

= Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

— Refer to the following section for information on the hard wire base
block and the /S-RDY signal.

= Chap. 12.3.9 /S-RDY (Servo Ready Output) Signal’ ...page 446

=10
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7.2.8 /NV-CMP (Speed Coincidence Detection) Signal

The /V-CMP (Speed Coincidence Detection Output) signal is output when the Servomotor
speed is the same as the reference speed. This signal is used, for example, to interlock
the SERVOPACK and the host controller. You can use this output signal only during
speed control.

The /V-CMP signal is described in the following table.

Type Signal Connector Pin  Signal Status Meaning
No.

Output /N-CMP Must be allo- ON (closed) The speed coin-
cated. cides.

OFF (open) The speed does
not coincide.

O You must allocate the /V-CMP signal to use it. Use Pn50E = n. X[
(/V-CMP (Speed Coincidence Detection Output) Signal Allocation) to allo-

ﬂ' cate the signal to connector pins. Refer to the following section for details
on allocations.

~ Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

You can set the speed detection width for the /V-CMP signal in Pn503 (Speed Coinci-
dence Detection Signal Output Width) for a Rotary Servomotor or in Pn582 (Speed
Coincidence Detection Signal Output Width) for a Linear Servomotor.

Rotary Servomotors Speed Coincidence Signal Detection Width
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn503 0to 100 1 min-1 10 Immediately Setup

(applies to Speed Control)

The signal is output when the difference between the reference speed and motor speed is
equal or less than the setting.

Example If Pn503 is set to 100 and the speed reference is 2,000 min-, the signal would be output
when the motor speed is between 1,900 and 2,100 min-'.

Motor speed

i Pn503

Speed reference

4 The /V-CMP signal is output when the motor speed is in
7 the area between the dotted lines.

Fig. 146: V-CMP (Speed Coincidence Detection) Signal - Rotary Servomotors

Linear Servomotors Speed Coincidence Signal Detection Width
Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn582 0to 100 1 mm/s 10 Immediately Setup
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(applies to Speed Control)

The signal is output when the difference between the reference speed and motor speed is
equal or less than the setting.

Example If Pn582 is set to 100 and the speed reference is 2,000 mm/s the signal would be output
when the motor speed is between 1,900 and 2,100 mm/s.

Motor speed

Py Pn503

Speed reference

4 The /V-CMP signal is output when the motor speed is in
7 the area between the dotted lines.

Fig. 147: V-CMP (Speed Coincidence Detection) Signal - Rotary Servomotors

7.2.9 /COIN (Positioning Completion) Signal

The /COIN (Positioning Completion) signal indicates that Servomotor positioning has
been completed during position control.

The /COIN signal is output when the difference between the reference position output by
the host controller and the current position of the Servomotor (i.e., the position deviation
as given by the value of the deviation counter) is equal to or less than the setting of the
positioning completed width (Pn522).

Use this signal to check the completion of positioning from the host controller.

Type Signal Connector Pin  Signal Status Meaning
No.
Output /COIN Must be allo- ON (closed) Positioning has
cated. been com-
pleted.

OFF (open) Positioning has
not been com-
pleted.

You must allocate the /COIN signal to use it. Use Pn50E = n. [J[J[IX
(/COIN (Positioning Completion Output) Signal Allocation) to allocate the
signal to connector pins. Refer to the following section for details on
allocations.

[—10

= Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

Setting the Positioning Com-  The /COIN signal is output when the difference between the reference position and the
pleted Width current position (i.e., the position deviation as given by the value of the deviation counter)
is equal to or less than the setting of the positioning completed width (Pn522).

Positioning Completed Width

Setting Setting Unit  Default Set- When Ena- Classifica-

Range ting bled tion
Pn522 0 to 1 reference 7 Immediately Setup

1,073,741,82 unit

4
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(applies to Position Control)
The setting of the positioning completed width has no effect on final positioning accuracy.

Reference
Speed o __ Motor speed
Time
Pn522
Position [
deviation |/ .. X N
] t L Time
/COIN signal J [— (Active when ON (closed).)

Time

Fig. 148: Setting the Positioning Completed Width

O If the parameter is set to a value that is too large, the /COIN signal
may be output when the position deviation is low during a low-speed

ﬂ' operation. If that occurs, reduce the setting until the signal is no longer
output.

Setting the Output Timing of  You can add a reference input condition to the output conditions for the /COIN signal to
the /COIN (Positioning Com-  change the signal output timing.

pletion Output) Signal If the position deviation is always low and a narrow positioning completed width is used,

change the setting of Pn207 = n.XOOO (/COIN (Positioning Completion Output) Signal
Output Timing) to change output timing for the /COIN signal.

Parameter Meaning When Enabled Classification
Pn207 n.0OI00 Output the /COIN signal

(default when the absolute value

setting) of the position deviation

is the same or less

than the setting of Pn522
(Positioning Completed
Width).

n. 1000  Output the /COIN signal
when the absolute value
of the position deviation
is the same or less
than the setting of Pn522
(Positioning Completed
Width) and the reference
after the position refer-
ence filter is 0.

n. 2000  Output the /COIN signal
when the absolute value
of the position deviation
is the same or less
than the setting of Pn522
(Positioning Completed
Width) and the reference
input is 0.

After restart Setup

7.210 /NEAR (Near) Signal

The /INEAR (Near) signal indicates when positioning completion is being approached.
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INEAR (Near) Signal Setting

The host controller receives the NEAR signal before it receives the /COIN (Positioning
Completion) signal, it can start preparations for the operating sequence to use after
positioning has been completed. This allows you to reduce the time required for operation
when positioning is completed.

The NEAR signal is generally used in combination with the /COIN signal.

Type Signal Connector Pin  Signal Status Meaning
No.
Output INEAR Must be allo- ON (closed) The Servomotor
cated. has reached a
point near to
positioning
completion.

OFF (open) The Servomotor
has not reached
a point near to
positioning
completion.

O You must allocate the /NEAR signal to use it. Use Pn510 = n.[J[JX
(/NEAR (Near) Signal Allocation) to allocate the signal to a connector pin.
ﬂ' Refer to the following section for details.

~ Chap. 7.2.3 ‘Output Signal Allocations’...page 190

You set the condition for outputting the /NEAR (Near) signal (i.e., the near signal width)
in Pn524 (Near Signal Width). The /NEAR signal is output when the difference between
the reference position and the current position (i.e., the position deviation as given by the
value of the deviation counter) is equal to or less than the setting of the near signal width
(Pn524).

Near Signal Width
Setting Range  Setting Unit Default Setting When Ena- Classifica-

bled tion
Pn524 1to 1 reference 1,073,741,824 Immediately Setup
1,073,741,824  unit
(applies to Position Control)
Speed <3¢Terence i / Motor speed
Position —Pn524 an5‘22 Time
deviation S LR EERE )
0]y S T
o T b Time
/NEAR signal J LiT (Active when ON (closed).)
] ime
/COIN signal _| L (Active when ON (closed))
Time

Fig. 149: NEAR (Near) Signal Setting

Normally, set Pn524 to a value that is larger than the setting of Pn522
ﬂ' (Positioning Completed Width).
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7.211  Speed Limit during Torque Control
You can limit the speed of the Servomotor to protect the machine.

When you use a Servomotor for torque control, the Servomotor is controlled to output the
specified torque, but the motor speed is not controlled. Therefore, if a reference torque is
input that is larger than the machine torque, the speed of the Servomotor may increase
greatly. If that may occur, use this function to limit the speed.

O The actual limit of motor speed depends on the load conditions on the
:I:L Servomotor.
With No Speed Limit With a Speed Limit

Safe operation
with speed limit.

Danger of damage due Speed
Speed F----—--- i to hazardous speed.
Maximum speed
Speed limit—------

Time Time
IVLT (Speed Limit Detec- The signal that is output when the motor speed is being limited by the speed limit is
tion) Signal described in the following table.
Type Signal Connector Pin  Signal Status Meaning
No.
Output VLT Must be allo- ON (closed) The Servomotor
cated. speed is being
limited.
OFF (open) The Servomotor
speed is not
being limited.

You must allocate the /VLT signal to use it. Use Pn50F = n. X (/VLT
(Speed Limit Detection) Signal Allocation) to allocate the signal to a con-
nector pin. Refer to the following section for details.

[—10

~ Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190
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Operation for Momentary Power Interruptions

Internal Speed Limiting Set the speed limit for the motor in Pn407 (Speed Limit during Torque Control) or Pn480

7.3

(Speed Limit during Force Control). Also set Pn408 = n.CJOX (Speed Limit Selection)
to specify using the maximum motor speed or the overspeed alarm detection speed as
the speed limit. Select the overspeed alarm detection speed to limit the speed to the
equivalent of the maximum motor speed.

Parameter Meaning When Enabled Classification
Pn408 n.000J00 Use the smaller of the
(default maximum motor speed

setting) and the setting of Pn407
or Pn480 as the speed
limit.

n.O00O10 Use the smaller of the
overspeed alarm detec-
tion speed and the set-
ting of Pn407 or Pn480
as the speed limit.

After restart Setup

O If you are using a Rotary Servomotor, set Pn407 (Speed Limit during
Torque Control). If you are using a Linear Servomotor, set Pn480 (Speed
ﬂ' Limit during Force Control).

® Rotary Servomotors
Speed Limit during Torque Control

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn407 0to 10,000 1 min-! 10000 Immediately Setup

(applies to Torque Control)
® Linear Servomotors

Speed Limit during Force Control

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn480 0to 10,000 1 mm/s 10000 Immediately Setup

(applies to Force Control)

If the parameter setting exceeds the maximum speed of the Servomotor,
the Servomotor’s maximum speed or the overspeed alarm detection
ﬂl speed will be used.

Operation for Momentary Power Interruptions

Even if the main power supply to the SERVOPACK is interrupted momentarily, power
supply to the motor (servo ON status) will be maintained for the time set in Pn509
(Momentary Power Interruption Hold Time).

Momentary Power Interruption Hold Time

Setting Setting Unit Default Set- When Ena-  Classifica-
Range ting bled tion
Pn509 20t0 50,000 1 ms 20 Immediately Setup
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SEMI F47 Function

(applies to Speed Control, Position Control and Torque Control)

If the momentary power interruption time is equal to or less than the setting of Pn509,
power supply to the motor will be continued. If it is longer than the setting, power supply
to the motor will be stopped. Power will be supplied to the motor again when the main
circuit power supply recovers.

Setting of Pn509 > Momentary power interruption time Setting of Pn509 < Momentary power interruption time
Momentary power interruption Momentary power interruption
Main circuit Main circuit
power supply Momentary power power supply Momentary power
L] interruption < Pn509 interruption > Pn509
! |
. | | | |
Setting of i Setting of i P
Pn509 DR Pn509 P
IPn509 | 1Pn509 |
! i | | — Power not
! 1 Power supply | Ly ! i
Motor power |  continued. M | supplied.
Power supplied. | / otor power | power supplied. |
status . ! status pP I
T T Power shut OFF.
Momentary power interruption Momentary power interruption

Fig. 150: Pn509 - Momentary Power Interruption Hold Time

O — If the momentary power interruption time exceeds the setting of
ﬂ' Pn509, the /S-RDY (Servo Ready) signal will turn OFF.

- If uninterruptible power supplies are used for the control power supply
and main circuit power supply, the SERVOPACK can withstand a
power interruption that lasts longer than 50,000 ms.

— The holding time of the SERVOPACK control power supply is approx-
imately 100 ms. If control operations become impossible during a
momentary power interruption of the control power supply, the setting
of Pn509 will be ignored and the same operation will be performed as
for when the power supply is turned OFF normally.

The holding time of the main circuit power supply depends on the output
from the SERVOPACK. If the load on the Servomotor is large and an
A.410 alarm (Undervoltage) occurs, the setting of Pn509 will be ignored.

[—10

74 SEMI F47 Function

Execution Sequence

The SEMI F47 function detects an A.971 warning (Undervoltage) and limits the output
current if the DC main circuit power supply voltage to the SERVOPACK drops to a
specified value or lower because the power was momentarily interrupted or the main
circuit power supply voltage was temporarily reduced.

This function complies with the SEMI F47 standards for semiconductor manufacturing
equipment.

You can combine this function with the momentary power interruption hold time (Pn509)
to allow the Servomotor to continue operating without stopping for an alarm or without
recovery work even if the power supply voltage drops.

This function can be executed either with the host controller or with the SERVOPACK.
Use Pn008 = n.OOXO (Function Selection for Undervoltage) to specify whether the
function is executed by the host controller or by the SERVOPACK.

The default setting (Pn008 = n.[JCJ0) disables detection of an A.971 warning (Under-
voltage).
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SEMI F47 Function

Related Parameters

Parameter

Pn008 n.OJ000O
(default
setting)
n.OO10
n.O00O20

Meaning When Enabled Classification

Do not detect under-
voltage.

Detect undervoltage
warning and limit torque
at host controller.

To detect undervoltage
warnings, use Pn424
(Torque Limit at Main
Circuit Voltage Drop)
and Pn425 (Release
Time for Torque Limit

at Main Circuit Voltage
Drop). (i.e., only in SER-
VOPACK).

After restart Setup

®  Execution with the Host Controller (Pn008 = n.cOO10)

The host controller limits the torque in response to an A.971 warning (Undervoltage).

The host controller removes the torque limit after the Undervoltage warning is cleared.

Main circuit input
power supply

Main circuit { 280V
bus voltage 200 V

SERVOPACK
A.971 warning
(Undervoltage)

Undervoltage
warning status

Host controller Torque limit
reference

Main circuit power interruption time

The output torque is limited to suppress
the drop in the main circuit bus voltage. /

The main circut bus voltage increases when
the main circuit power supply recovers.

Torque control
L 0% -

The torque is limited when the
Undervoltage warning is received.

/ Torque limit ends.

Fig. 151: SEMI F47 Function - Execution with the Host Controller
®  Execution with the SERVOPACK (Pn008 = n.[d20)
The torque is limited in the SERVOPACK in response to an Undervoltage warning.

The SERVOPACK controls the torque limit for the set time after the Undervoltage warning

is cleared.

( Main circuit input
power supply

280V
Main circuit 200V
bus voltage

SERVOPACK<

A.971 warning

Torque limit starts.

Main circuit power interruption time

The output torque is limited to suppress the
drop in the main circuit bus voltage.

"The main circuit bus voltage
increases when the main
circuit power supply recovers.

Setting of Pn425

(Undervoltage)
| \ I
Torque - ;
N control Setting of Pn424 —
0% =TT oooooooooooooooooooooooooooo

Fig. 152: SEMI F47 Function - Execution with the SERVOPACK

The following parameters are related to the SEMI F47 function.
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Setting the Motor Maximum Speed

Torque Limit at Main Circuit Voltage Drop

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn424 0 to 100 1%* 50 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)
Release Time for Torque Limit at Main Circuit Voltage Drop

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn425 0 to 1,000 1 ms 100 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)
Momentary Power Interruption Hold Time

Setting Setting Unit Default Set- When Ena-  Classifica-
Range ting bled tion
Pn509 20 t0 50,000 1 ms 20 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

* Set a percentage of the motor rated torque.

O If you will use the SEMI F47 function, set the time to 1,000 ms.

)

O — This function handles momentary power interruptions for the voltage
and time ranges stipulated in SEMI F47. An uninterruptible power

j:L supply (UPS) is required as a backup for momentary power interrup-
tions that exceed these voltage and time ranges.

— Set the host controller or SERVOPACK torque limit so that a torque
reference that exceeds the specified acceleration torque will not be
output when the power supply for the main circuit is restored.

— For a vertical axis, do not limit the torque to a value that is lower than
the holding torque.

— This function limits torque within the range of the SERVOPACK’s
capability for power interruptions. It is not intended for use under all
load and operating conditions. Set the parameters while monitoring
operation on the actual machine.

— You can set the momentary power interruption hold time to increase
the amount of time from when the power supply is turned OFF until
power supply to the motor is stopped. To stop the power supply to the
motor immediately, use the Servo OFF command (Disable Operation
command).

7.5  Setting the Motor Maximum Speed
You can set the maximum speed of the Servomotor with the following parameter.

® Rotary Servomotors
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Maximum Motor Speed

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn316 010 65,535 1 min’ 10,000 After restart Setup

(applies to Speed Control, Position Control and Torque Control)
® Linear Servomotors

Maximum Motor Speed

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn385 1to 100 100 mm/s 50 After restart  Setup

(applies to Speed Control, Position Control and Force Control)
You can achieve the following by lowering the maximum speed of the Servomotor.

If the Servomotor speed exceeds the setting, an A.510 alarm (Overspeed) will occur.

®  With a Linear Servomotor, you can increase the upper limit for the setting of Pn281
(Encoder Output Resolution). Refer to the following section for details.

~ Chap. 7.6.1 ‘Encoder Divided Pulse Output’ ...page 204

Changing the setting of the parameter is effective in the following cases.
® To protect the machine by stopping machine operation with an alarm when the set
speed is reached or exceeded

®  To limit the speed so that the load is driven beyond the allowable moment of inertia
Refer to relevant manual from the following list for the relationship between the speed
and the allowable moment of inertia.

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

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

2-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

®m To increase the encoder output resolution and increase the position resolution man-
aged by the host controller (for a Linear Servomotor)

7.6 Encoder Divided Pulse Output

761 Overview

The encoder divided pulse output is a signal that is output from the encoder and pro-
cessed inside the SERVOPACK. It is then output externally in the form of two phase
pulse signals (phases A and B) with a 90° phase differential. At the host controller, it is
used as the position feedback.

The following table describes the signals and output phase forms.

7.6.2 Encoder Divided Pulse Output Signals

Type Signal Connector Name Remarks
Pin No.
Output PAO CN1-17 Encoder B Rotary Servomotors
Divided Pulse Th o
JPAO CN1-18 ese encoder divided
SUtp“t- Phase pulse output pins output

the number of pulses
per Servomotor resolution
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Type Signal

PBO
/PBO

PCO
/PCO

Encoder Divided Pulse Output > Encoder Divided Pulse Output Signals

Remarks

that is set in Pn212
(Number of Encoder
Output Pulses). The
phase difference between
phase A and phase B is
an electric angle of 90°.

Linear Servomotors

These encoder divided
pulse output pins output
pulses at the resolution
that is set in Pn281
(Encoder Output Resolu-
tion). The phase differ-
ence between phase A
and phase B is an electric
angle of 90°.

These pins output one pulse

Connector Name

Pin No.

CN1-19 Encoder
Divided Pulse

CN1-20 Output, Phase
B

CN1-21 Encoder

CN1-22 Divided Pulse

Output, Phase

C*

every motor rotation.

* Refer to the following section for information on the origin within one encoder rotation.
~ Chap. 7.6.2 ‘Encoder Divided Pulse Output Signals’...page 204

®  Rotary Servomotor

Serial
data

(=)

CN2

Conversion of
serial data to
pulses

Fig. 153: Encoder Signal Output - Rotary Servomotor

B Linear Servomotors

Linear

encoder Serial data

CN2

Serial
Converter Unit

Fig. 154: Encoder Signal Output - Linear Servomotor

SERVOPACK Host controller
CNA1
PAO
Dividing
circuit PBO
(Pn212) ]
L PCO
SERVOPACK Host controller
CN1
PAO
Conversion of [ ™ Dividing
serial data to circuit J PBO
pulses  —| (ppogy) j
1 PCO
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Output Phase Forms

Linear Encoder Application
Precautions

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)

AHF 90° AH ~—90°
Phase A jﬂj Phase A j—J—II
Phase B Phase B
-[—‘; Phase C L

t t

Phase C

O The pulse width of the origin within one encoder rotation depends on
the setting of number of encoder output pulses (Pn212) or the encoder

ﬂ' output resolution (Pn281). It is the same as the width of phase A. Even for
reverse operation (Pn000 = n.[J[J[71), the output phase form is the same
as shown above.

O If you use the SERVOPACK’s phase-C pulse output for an origin return,
rotate the Servomotor two or more rotations before you start an origin

ﬂl return. If the Servomotor cannot be rotated two or more times, perform an
origin return operation at a motor speed of 600 min-" or lower. If the motor
speed is higher than 600 min-?, the phase-C pulse may not be output
correctly.

The following precautions apply to the encoder output pulses when an external linear
encoder is used.

Relation between Renishaw PLC Incremental Linear Encoders and Encoder Output Pulse
Signal from the SERVOPACK when using a RGS20 Scale and RGH22B Sensor Head

The output position of the origin signal (Ref) will depend on the direction of movement for
some models of incremental linear encoders from Renishaw PLC.

In that case, the phase-C pulse of the SERVOPACK is output at two positions.

For detailed specifications on the origin signal, refer to the manual for the Renishaw PLC
incremental linear encoder.

B When passing the first Origin signal (Ref) in the forward direction and returning after
turning ON the power supply

Machine position (forward)

No origin signal (Ref) is output by the incremental linear

N encoder. However, a phase-C pulse will be output from the
Orlglh detection| SERVOPACK when the motor moves in the reverse
position | N “---| direction, because this is the same position from which a
Origin detection| ~-- N _____/ Lo ! phase-C pulse was output when the motor moved in the
position forward direction.

Time

I
I
I
1
1
[ The second pulse is half as

0

| |
| |
i |
Power ON i i i
Origin signal (Ref) ﬂ | ﬂ | |
rigin signal (Re \ i 1 1 wide as the phase-A pulse.
: PR | % presene
Phase C [l il il d

Fig. 155: Renishaw Incremental Linear Encoder - When passing the first Origin Signal
(Ref) in the forward direction

B When passing the first Origin signal (Ref) in the reverse direction and returning after
turning ON the power supply
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Machine position (forward)

No origin signal (Ref) is output by the incremental linear
encoder. However, a phase-C pulse will be output from the
SERVOPACK when the motor moves in the forward

Origin detection

position direction, because this is the same position from which a
- . phase-C pulse was output when the motor moved in the
Sggi L?oﬁetecnon reverse direction.

Time

| [
| | :
Power ON ! 3 P
o | ﬂ ‘ ﬂ | ﬂ The second pulse is half as
Origin signal (Ref) i } o i = wide as the phase-A pulse.
[ [ [
ohase & 1] il il il

Fig. 156: Renishaw Incremental Linear Encoder - When passing the first Origin signal
(Ref) in the reverse direction

Precautions When Using a Linear Incremental Encoder from Magnescale Co., Ltd.
®  Encoder Divided Phase-C Pulse Output Selection

You can also output the encoder’s phase-C pulse for reverse movement. To do so, set
Pn081 to n.OOON.

Parameter Meaning When Enabled Classification
Pn081 n.JO00 Output phase-C pulses

(default only in the forward direc-

setting) tion.

After restart Setup
n.J0011 Output phase-C pulses

in both the forward and
reverse directions.

O Precautions on Setting the Phase-C Pulse Output Selection (Pn081 =
ﬂ' n.OOCIX)

— If you set Pn081 to n.J[7[71 (Output phase-C pulses in both the
forward and reverse directions), the width of the phase-C pulse output
may be narrower than the width of the phase-A pulse.

— There is a difference of 1/8th of the scale pitch in the phase-C detec-
tion position for the encoder’s phase-C pulse output position, origin
return command, or phase-C latch between when Pn081 = n. [J[J[JX
is set to 0 (Output phase-C pulses only in the forward direction) and
when it is set to 1 (Output phase-C pulses in both the forward and
reverse directions).

Movement in the forward direction

One linear encoder pitch

’_; Origin

P—

Pn081 =n.00000

1/8 linear encoder pitch

Pn081 = n.O0O0O1

Origin
Fig. 157: Pn081 - Phase-C Pulse Output Selection

Observe the following precaution if you set Pn081 to n.COCCJ0 (Output phase-C pulses
only in the forward direction).

When a linear incremental encoder from Magnescale Co., Ltd. is used, the count direction
of the encoder determines how the phase-C pulse (CN1-21 and CN1-22) is output.
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The count direction (up or down) of the linear encoder determines
whether a phase-C pulse is output. The output of the pulse does not
ﬂ' depend on the setting of the movement direction (Pn000 = n.[JLJ[71).

Encoder Model Interpolator Linear Encoder Pitch [um]
SL710 PL101-RY 800

SL720 MJ620-T13 800

SL730 800

SR75 80

SR85 80

SQ10 MQ10-FLA 400

MQ10-GLA

B When first passing the Origin signal in the forward direction and returning after turning
ON the power supply

The encoder’s phase-C pulse (CN1-21 and CN1-22) is output when the origin detection
position is passed for the first time in the forward direction after the power supply is
turned ON.

After that, the phase-C pulse is output whenever the origin detection position is passed in
the forward or reverse direction.

Encoder count-up
direction

The SERVOPACK records the position where
the phase-C pulse was output for movement

Origin detection in the forward direction, and the phase-C

") 1
position i pulse is also output for reverse movement.
| |
i i Time
| i | |
Power ON | i i | %
position ‘H ﬁ ﬁ ﬁ
Phase-C pulse
output

Fig. 1568: Magnescale Linear Incremental Encoder - When First passing the Origin signal
in the forward direction

®  When first passing the Origin signal in the reverse direction and returning after turning
ON the power supply

The encoder's phase-C pulse (CN1-19 and CN1-20) is not output when the origin detec-
tion position is passed for the first time in the reverse direction after the power supply is
turned ON.

However, after the origin detection position is passed in the forward direction and the
encoder’s phase-C pulse is output, it will then also be output when the origin detection
point is passed in the reverse direction.
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Encoder count-up

direction
4
- ) The phase-C pulse is not
Origin detection | —--f---------------—-—————c-———— output when the detection
position | position is passed in the
i reverse direction.
I T
i ! i Time
i ‘ i i The SERVOPACK records the position where
Power ON | i i | the phase-C pulse was output for movement
position i, 5 ! : ! in the forward direction, and the phase-C
P ﬂ ﬂ ﬂ pulse is then output for reverse movement.
Phase-C pulse Ll

output

Fig. 159: Magnescale Linear Incremental Encoder - When first passing the Origin signal
in the reverse direction

®  When using a Linear encoder with multiple origins and first passing the Origin position
in the forward direction and returning after turning ON the power supply

The encoder’s phase-C pulse is output when the origin detection position is passed for
the first time in the forward direction after the power supply is turned ON. After that, the
phase-C pulse is output whenever the origin detection position is passed in the forward or
reverse direction.

Encoder count-up The SERVOPACK records the position where
direction the phase-C pulse was output for movement
in the forward direction, and the phase-C
pulse is also output for reverse movement.

Origin 1 detection
position

Origin 2 detection

in < aetecton o ___ 4 o N Time
position

|
| Even after origin 1 has been passed in

! the forward direction, the phase-C pulse
- is not output here because origin 2 is

Power ON

passed in the reverse direction.

Phase-C pulse
output Origin 1 Origin 1 Origin 2 Origin 2
Fig. 160: Magnescale Linear Incremental Encoder - When using a Linear encoder with
multiple origins and first passing the Origin position in the forward direction

®  When using a Linear encoder with multiple origins and first passing the Origin position
in the reverse direction after turning ON the power supply

The encoder’s phase-C pulse is not output when the origin detection position is passed
for the first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the
encoder’s phase-C pulse it output, it will then also be output when the origin detection
point is passed in the reverse direction.

Encoder count-up
direction

The phase-C pulse is not

Origin 1 detection
position
Origin 2 detection
position

Origin 3 detection
position

Phase-C pulse
output Origin 1 Origin 2 Origin 3 Origin 3

Fig. 161: Magnescale Linear Incremental Encoder - When using a Linear encoder with
multiple origins and first passing the Origin position in the reverse direction
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7.6.3 Setting for the Encoder Divided Pulse Output

Encoder Divided Pulse
Output When Using a
Rotary Servomotor

This section describes the setting for the encoder divided pulse output for a Rotary
Servomotor or Linear Servomotor.

If you will use a Rotary Servomotor, set the number of encoder output pulses (Pn212).
Number of Encoder Output Pulses

Setting Range  Setting Unit Default Setting When Ena- Classifica-
bled tion

Pn212 16 to 1 P/Rev 2,048 After restart Setup
1,073,741,824
(applies to Speed Control, Position Control and Torque Control)

The number of pulses from the encoder per rotation are processed inside the SERVO-
PACK, divided by the setting of Pn212, and then output.

Set the number of encoder divided output pulses according to the system specifications
of the machine or host controller.

The setting of the number of encoder output pulses is limited by the resolution of the
encoder.

Setting of the Setting Encoder Resolution Upper Limit of

Number of Increment : : ; Servomotor

Encoder Output 20 bits 22 bits 24 bits Speed for Set

Pulses [P/Rev] (1,048,576 (4,194,304 (16,777,21 Number of

pulses) pulses) 6 pulses) Encoder Output

Pulses [min-1]

16 to 16,384 1 @) @) @) 6,000

16,386 to 2 O O @) 3,000

32,768

32,772 to 4 @) @) @) 1,500

65,536

65,544 to 8 (@) @) (@) 750

131,072

131,088 to 16 @) @) (@) 375

262,144

262,176 to 32 — (@) (@) 187

524,288

524,352 to 64 - (@) @) 93

1,048,576

1,048,704 to 128 - - @) 46

2,097,152

2,097,408 to 256 - - (@) 23

4,194,304
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Encoder Divided Pulse
Output When Using a Linear
Servomotor

Encoder Divided Pulse Output > Setting for the Encoder Divided Pulse Output

O — The setting range of the number of encoder output pulses (Pn212)
depends on the resolution of the Servomotor encoder. An A.041
ﬂ' alarm (Encoder Output Pulse Setting Error) will occur if the above
seftting conditions are not met.
Correct setting example: Pn212 can be set to 25,000 [P/Rev].
Incorrect setting example: Pn212 cannot be set to 25,001 (P/Rev)
because the setting increment in the above table is not used.

— The upper limit of the pulse frequency is approximately 1.6 Mpps
(Million Pulses per Second). The Servomotor speed will be limited if
the setting of the number of encoder output pulses is too high.

An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the
upper limit of the motor speed is exceeded.

An output example is given below for the PAO (Encoder Pulse Output Phase A) signal
and the PBO (Encoder Pulse Output Phase B) signal when Pn212 is set to 16 (16
pulses output per revolution).

Setting: 16
1 2 3 4 5 6 7 8 9 10 "1 12 13 14 15 16

posgna— ) L LT LT LU L o e
mosga- L L U LU L L

‘ 1 revolution

Fig. 162: Encoder Divided Pulse Output Example

If you will use a Linear Servomotor, set the encoder output resolution (Pn281).

Encoder Output Resolution

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn281 1 to 4,096 1 edge/pitch 20 After restart Setup

(applies to Speed Control, Position Control and Force Control)

The maximum setting for the encoder output resolution is 4,096. Pulse
ﬂl output at a linear encoder resolution of 4,096 or higher is not possible.

Set the encoder output resolution for the encoder pulse output signals (PAO, /PAO, PBO,
and /PBO) from the SERVOPACK to the host controller.

The number of feedback pulses per linear encoder pitch is divided by the setting of Pn281
(after multiplication by 4) inside the SERVOPACK and then the resulting number of
pulses is output. Set the parameter according to the system specifications of the machine
or host controller.

The setting range depends on the Servomotor’s maximum speed (Pn385) and the linear
scale pitch (Pn282).* You can calculate the upper limit of the setting of Pn281 with the
following formula.

. Linear Encoder Pitch*/100
Upper limit of Pn281 = Pn385 x 72

Fig. 163: Upper limit of the setting of Pn281 - Formula

* The value depends on whether a Serial Converter Unit is used.
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Setting Example

Pulse Output Example

7.7

7.8
7.8.1

Software Limits

Selecting Torque

Overview

Using a Serial Converter Unit Setting of Pn282

Not Using a Serial Converter Unit (when The linear encoder pitch is automatically
the linear encoder and SERVOPACK detected by the SERVOPACK, so the set-
are connected directly or when a linear ting of Pn282 is ignored. You can use
encoder that does not require a Serial the monitor functions of the SigmaWin+
Converter Unit is used) to check the linear encoder pitch that was

automatically detected.

O When the linear encoder pitch is 4 um, the maximum motor speed is
limited to 1 mm/s because of the maximum response frequency of the
ﬂ Serial Converter Unit.

If the setting is out of range or does not satisfy the setting conditions, an
A.041 alarm (Encoder Output Pulse Setting Error) will be output. If the
motor speed exceeds the upper limit for the set encoder output resolution,
an A.511 alarm (Encoder Output Pulse Overspeed) will be output.

The upper limit of the encoder output resolution is restricted by the
dividing specifications of the Serial Converter Unit.

Correct setting for a linear encoder pitch of 20 ym and a maximum motor speed of 5 m/s
(Pn385 = 50): Pn281 = 28 (edges/pitch)

Incorrect setting: Pn281 = 29 (edges/pitch) (An A.041 alarm would be output.)

When Pn281 = 20 (20-edge output (5-pulse output) per linear encoder pitch)

| :
| ]
Phase B ; I

Linear encoder pitch

Fig. 164: Pulse Output Example - Pn281

You can set limits in the software for machine movement that do not use the overtravel
signals (P-OT and N-OT). If a software limit is exceeded, an emergency stop will be
executed in the same way as it is for overtravel.

Refer to the following section for details on this function.
~ Chap. 15.7 ‘PROFIdrive Position Mode’ ...page 523

Limits

You can limit the torque that is output by the Servomotor.

There are four different ways to limit the torque. These are described in the following
table.

212
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Rotary Servomotors

Limit Method

Internal Torque
Limits

External Torque
Limits

Limiting Torque with
controlword (6040h)

Limiting Torque with
positive torque limit
value (60EOQh), neg-
ative torque limit
value (60E1h), and
max. torque (6072h)

Outline

The torque is
always limited with
the setting of a
parameter.

The torque is limited
with an input signal
from the host com-
puter.

A command from
the Controller ena-
bles the torque limit
that is setin a
parameter.

Torque is controlled
with torque limits
from the Controller.

Selecting Torque Limits > Internal Torque Limits

Control Method

Speed control, posi-
tion control, or
torque control

Reference

~ Chap. 7.8.2
‘Internal Torque Lim-
its’...page 213

~ Chap. 7.8.3
‘External Torque
Limits’...page 214

~ Chap.
15.6 ‘Device Con-
trol’...page 512

~ Chap.
14.7 ‘“Torque Lim-
its’...page 487

If you set a value that exceeds the maximum torque of the Servomotor,
ﬂ' the torque will be limited to the maximum torque of the Servomotor.

Internal Torque Limits

If you use internal torque limits, the maximum output torque will always be limited to the
specified Forward Torque Limit (Pn402) and Reverse Torque Limit (Pn403).

Forward Torque Limit

Setting Setting Unit
Range
Pn402 0 to 800 1%*

(applies to Speed Control, Position Control and Torque Control)

Reverse Torque Limit

Setting Setting Unit
Range
Pn403 0 to 800 1%*

Default Set- When Ena- Classifica-
ting bled tion

800 Immediately Setup
Default Set- When Ena- Classifica-
ting bled tion

800 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

* Set a percentage of the rated motor torque.

If the setting of Pn402 or Pn403 is too low, the torque may be insufficient
ﬂ' for acceleration or deceleration of the Servomotor.
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Without Internal Torque Limits ; o
(Output to the maximum torque is possible.) With Internal Torque Limits

Maximum torque .
] Speed l—Torque [imit Speed
| Pn402 - ‘

] '

t K
Pn403 e

Fig. 165: Internal Torque Limits - Rotary Servomotors

Linear Servomotors Forward Force Limit
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn483 0 to 800 1%* 30 Immediately Setup

(applies to Speed Control, Position Control and Force Control)

Reverse Force Limit

Setting Setting Unit Default Set- When Ena-  Classifica-
Range ting bled tion
Pn484 0 to 800 1%* 30 Immediately Setup

(applies to Speed Control, Position Control and Force Control)

* Set a percentage of the rated motor force.

If the setting of Pn483 or Pn484 is too low, the force may be insufficient
ﬂl for acceleration or deceleration of the Servomotor.

Without Internal Force Limits

(Output to the maximum force is possible.) With Internal Force Limits
y Maximum force Force limit
Speed Speed
| Pn483 - ’

t J t
2

Fig. 166: Internal Force Limits - Linear Servomotors

7.8.3 External Torque Limits

You can limit the torque only when required by the operating conditions of the machine by
turning a signal ON and OFF.

You can use this for applications such as stopping on physical contact, or holding a
workpiece with a robot.
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External Torque Limit Refer-  The /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit)
ence Signals signals are used as the external torque limit reference signals. The /P-CL signal is used
for the forward torque limit and the /N-CL signal is used for the reverse torque limit.

Type Signal Connector Pin
No.

Input /P-CL Must be allo-
cated.

Input /N-CL Must be allo-
cated.

*1. Pn483 is used for a Linear Servomotor.

*2. Pn484 is used for a Linear Servomotor.

Signal Status

ON (closed)

OFF (open)

ON (closed)

OFF (open)

Meaning

Applies the for-
ward external
torque limit. The
torque is limited
to the smaller of
the settings of
Pn402" and
Pn404.

Cancels the for-
ward external
torque limit. The
torque is limited
to the setting of
Pn402".

Applies the
reverse external
torque limit. The
torque is limited
to the smaller of
the settings of
Pn4032 and
Pn405.

Cancels the
reverse external
torque limit. The
torque is limited
to the setting of
Pn4032.

O You must allocate the /P-CL and /N-CL signals to use them. You can use
ﬂl the following parameters to allocate the signal to a terminal.

- Pn50B = n.[OXOLJ (/P-CL (Forward External Torque Limit Input)

Signal Allocation)

- Pnb0B = n.XOOLJ (/N-CL (Reverse External Torque Limit Input)

Signal Allocation)

Refer to the following section for details.

~ Chap. 7.2.2 ‘Input Signal Allocations’ ...page 189

Setting the Torque Limits The parameters that are related to setting the torque limits are given below.

Rotary Servomotors If the setting of Pn402 (Forward Torque Limit), Pn403 (Reverse Torque Limit), Pn404
(Forward External Torque Limit), or Pn405 (Reverse External Torque Limit) is too low, the
torque may be insufficient for acceleration or deceleration of the Servomotor.
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Linear Servomotors

Forward Torque Limit

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn402 0 to 800 1%* 800 Immediately

(applies to Speed Control, Position Control and Torque Control)
Reverse Torque Limit

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn403 0 to 800 1%* 800 Immediately

(applies to Speed Control, Position Control and Torque Control)
Forward External Torque Limit

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn404 0 to 800 1%* 100 Immediately

(applies to Speed Control, Position Control and Torque Control)

Reverse External Torque Limit

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn405 0 to 800 1%* 100 Immediately

(applies to Speed Control, Position Control and Torque Control)
* Set a percentage of the rated motor torque.

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

If the setting of Pn483 (Forward Force Limit), Pn484 (Reverse Force Limit), Pn404 (For-
ward External Force Limit), or Pn405 (Reverse External Force Limit) is too low, the force

may be insufficient for acceleration or deceleration of the Servomotor.

Forward Force Limit

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn483 0 to 800 1%* 30 Immediately

(applies to Speed Control, Position Control and Force Control)
Reverse Force Limit

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn484 0 to 800 1%* 30 Immediately

(applies to Speed Control, Position Control and Force Control)
Forward External Force Limit

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn404 0 to 800 1%* 100 Immediately

(applies to Speed Control, Position Control and Force Control)

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup
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Reverse External Force Limit

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn405 0 to 800 1%* 100 Immediately Setup

(applies to Speed Control, Position Control and Force Control)
* Set a percentage of the rated motor force.

Changes in the Output The following table shows the changes in the output torque when the internal torque limit
Torque for External Torque is set to 800%.
Limits

® Rotary Servomotors

It is assumed that counterclockwise is set as the forward direction of motor rotation
(Pn000 = n.OOI00).

/P-CL signal
OFF ON
IN-CL signal OFF Pn402--- -~~~ Pn402-
/S Speed
Pn404+
0 0
Torque \_J
BBl ==========mcccczcoaca- PN403- -~ === -=-------o oo
ON PRAER A =====================- Pn4024-----=-------m oo
\ Speed Speed
\ Pd@M——=p========= Ye========
0 0
R L PR405- == -== === - P L
Torque Torque
PR403--=---=---=-==-=--------- Pn403- - - === ----mm oo

® Linear Servomotors

It is assumed that the linear encoder count-up direction is set as the forward direction of
motor movement (Pn000 = n.OOOO0).

/P-CL signal
OFF
/N-CL signal OFF Pn402

Pn403
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/P-CL signal
OFF ON
ON PA02- - = === mm e P02t - - m oo
I\ Speed Speed
\ Pn404— == ------- -
0 0
Pn405+-------=------- 7/ Pn4Q5------------- %
Torque Torque
Pn4034--------"------------ Pn408+4------------"-"-"-"-"--"----—-

7.8.4 /CLT (Torque Limit Detection) Signal

This section describes the /CLT signal, which indicates the status of limiting the motor
output torque.

Type Signal Connector Pin  Signal Status Meaning
No.
Output /CLT Must be allo- ON (closed) The motor
cated. output torque is
being limited.

OFF (open) The motor
output torque is
not being
limited.

You must allocate the /CLT signal to use it. Use Pn50F = n.JJCIX (/CLT
(Torque Limit Detection) Signal Allocation) to allocate the signal to a con-
nector pin. Refer to the following section for details.

[—10

= Chap. 7.2.3 ‘Output Signal Allocations’ ...page 190

7.9 Absolute Encoders

791 Overview

The absolute encoder records the current position of the stop position even when the
power supply is OFF.

With a system that uses an absolute encoder, the host controller can monitor the current
position. Therefore, it is not necessary to perform an origin return operation when the
power supply to the system is turned ON.

There are four types of encoders for Rotary Servomotors. The usage of the encoder is
specified in Pn002 = n.OXOO.

SERVOPACKSs with software version 0023 or higher support batteryless absolute
encoders.

Refer to the following section for encoder models.
=~ ‘Calculating the Settings for the Electronic Gear Ratio’...page 173
Parameter Settings When Using an Incremental Encoder

Parameter Meaning When Enabled Classification
Pn002 n.JoC00 Use the encoder as an
(default incremental encoder. A After restart Setup

setting) battery is not required.
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Meaning When Enabled Classification

Use the encoder as an
incremental encoder. A
battery is not required.

Parameter Settings When Using a Single-Turn Absolute Encoder

Parameter

Pn002 n.cJ0CI
(default
setting)
n.O0100

Meaning When Enabled Classification

Use the encoder as
a single-turn absolute
encoder. A battery is not

required.

After restart Setup

Use the encoder as an
incremental encoder. A
battery is not required.

Parameter Settings When Using a Multiturn Absolute Encoder

Parameter

Pn002 n.Jod0O
(default
setting)
n.0100
n.0200

Meaning When Enabled Classification

Use the encoder as
a multiturn absolute
encoder. A battery is
required.

Use the encoder as an
incremental encoder. A After restart
battery is not required.

Setup

Use the encoder as

a single-turn absolute
encoder. A battery is not
required.

Parameter Settings When Using a Batteryless Multiturn Absolute Encoder

Parameter

Pn002 n.cJoccd

(default
setting)

n.O0100

n.00200

NOTICE

Meaning When Enabled Classification

Use the encoder as

a batteryless multiturn
absolute encoder. A bat-
tery is not required.

Use the encoder as an
incremental encoder. A After restart
battery is not required.

Setup

Use the encoder as

a single-turn absolute
encoder. A battery is not
required.

Install a battery at either the host controller or on the Encoder Cable.

If you install batteries both at the host controller and on the Encoder Cable at
the same time, you will create a loop circuit between the batteries, resulting in
a risk of damage or burning.
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7.9.2 Connecting an Absolute Encoder

You can get the position data from the absolute encoder with PROFINET communica-
tions. Therefore, it is not necessary to wire the PAO, PBO, and PCO (Encoder Divided
Pulse Output) signals.

If they need to be wired, refer to the following section.
= Chap. 5.5.3.1 ‘Wiring the SERVOPACK to the Encoder’ ...page 106
= Chap. 5.6.3 ‘1/0O Signal Wiring Examples’ ...page 117

793 Structure of the Position Data of the Absolute Encoder

The position data of the absolute encoder is the position coordinate from the origin of the
absolute encoder.

If you use the encoder divided pulse output (PAO, PBO, and PCO) signals to get the
position information, the position data from the absolute encoder contains the following
two items.

B The number of rotations from the origin of the encoder coordinate system (called the
multiturn data)

B The position (number of pulses) within one rotation
The position data of the absolute encoder is as follows:

Position data of absolute encoder = Multiturn data x Number of pulses within one
encoder rotation (setting of Pn212) + Position (number of pulses) within one rotation.

For a single-turn absolute encoder, the multiturn data is 0.

794 Output Ports for the Position Data from the Absolute Encoder

You can read the position data of the absolute encoder from the PAO, PBO, and PCO
(Encoder Divided Pulse Output) signals.

The output method and timing for the position data of the absolute encoder are different
in each case.

A conceptual diagram of the connections of the PAO, PBO, and PCO (Encoder Divided
Pulse Output) signals to the host controller is provided below.

SERVOPACK Host controller
PAO
Conversion of Dividing
serial datato |—w| circuit PBO
pulses (Pn212) PCO

Fig. 167: Encoder Divided Pulse Output Signals to the Host Controller

Signal Status Signal Contents
When Using an Absolute Encoder

PAO First signal Multiturn data position within one rotation
(pulse train)

During normal operation Incremental pulses
PBO First signal Position within one rotation (pulse train)
During normal operation Incremental pulses

PCO Always Origin pulse

The PAO (Encoder Divided Pulse Output) signal outputs the position data from the abso-
lute encoder after the control power supply is turned ON.
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The position data of the absolute encoder is the current stop position. The absolute

encoder outputs the multiturn data with the specified protocol. The absolute encoder
outputs the position within one rotation as a pulse train. It then outputs pulses as an
incremental encoder (incremental operation status).

The host controller must have a reception circuit (e.g., UART) for the position data from
the absolute encoder. The pulse counter at the host controller will not count pulses when
the multiturn data (communications message) is input because only phase A is input.
Counting starts from the position of the absolute encoder within one rotation.

The output circuits for the PAO, PBO, and PCO signals use line drivers. Refer to the
following section for details on line drivers.

~ Chap. 5.6.4 ‘l/O Circuits’ ...page 119

7.9.5 Reading the Position Data from the Absolute Encoder

The sequence to read the position data from the absolute encoder of a Rotary Servo-
motor is given below.

The multiturn data is sent according to the transmission specifications.
The position of the absolute encoder within one rotation is output as a pulse train.

Control power ON

supply OFF L

ON

Main circuit I ‘

power supply OFF |

ALM signal

‘ No alarm
I

/S-RDY signal

R D

! OFF | ON

Controlword

(6040h) Disable Operation Enable Operation

Statusword

(6041h) S8: Switched on

S4: Operation

Motor power status Power not supplied.

: ‘ Power supplied. //
| |
\\

\

\

<

. | ultiturn ition withi i !
PAO signal ‘Undeﬂned‘ ‘ Position within one rotauonN Incremental pulses

(incremental pulses)

Position within one rotation |\ |
) Incremental pulses
i (incremental pulses) !

PBO signal

T

Undefined ‘

1 r

|
I
15’5 max.

50 ms 3 typ. i Approx. 15 ms

1'ms tlo 3ms
Fig. 168: Sequence to read the position data from the absolute encoder
* The pulse output time T for the position of the absolute encoder within one rotation

depends on the setting of Pn212 (Number of Encoder Output Pulses). Refer to the
following table.

Setting of Pn212 Calculation of the Pulse Calculation of the Pulse
Output Speed for the Output Time T for the
Position of the Absolute Position of the Absolute
Encoder within One Rota-  Encoder within One Rota-
tion tion

16 to 16,384 680 x Pn212/16,384 [kpps] 25 ms max.

16,386 to 32,768 680 x Pn212/32,768 [kpps] 50 ms max.

32,722 to 65,536 680 x Pn212/65,536 [kpps] 100 ms max.
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Setting of Pn212

65,544 to 131,072

131,088 to 262,144

262,176 to 524,288

524,352 to 1,048,576

1,048,704 to 2,097,152

2,097,408 to 4,194,304

Transmission Specifications

Calculation of the Pulse
Output Speed for the
Position of the Absolute
Encoder within One Rota-
tion

680 x Pn212/131,072
[kpps]

680 x Pn212/262,144
[kpps]

680 x Pn212/524,288
[kpps]

680 x Pn212/1,048,576
[kpps]

680 x Pn212/2,097,152
[kpps]

680 x Pn212/4,194,304
[kpps]

Calculation of the Pulse
Output Time T for the
Position of the Absolute
Encoder within One Rota-
tion

200 ms max.

400 ms max.

800 ms max.

1,600 ms max.

3,200 ms max.

6,400 ms max.

The position data transmission specifications for the PAO (Encoder Divided Pulse Output)
signal are given in the following table.

The PAO signal sends only the multiturn data.

Refer to the following section for the timing of sending the position data from the absolute

encoder.

~ Chap. 7.9.5 ‘Reading the Position Data from the Absolute Encoder’ ...page 221

Item

Synchronization Method
Baud Rate

Start Bits

Stop Bits

Parity

Character Code

Data Format

Data Output Period

PAO signal

Start-stop synchronization (ASYNC)

9,600 bps

1 bit

1 bit

Even
ASCII, 7 bits

Refer to Data Format of PAO Signal.

Only once after the control power supply is turned ON

As shown below, the message format consists of eight characters: “P,” the sign, the
5-digit multiturn data, and “CR” (which indicates the end of the message).

P
+or —
0to9
0to9
0to9
O0to9
0to9
CR

Multiturn
data (5 digits)

Fig. 169: Message Format of PAO Signal
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797 Calculating the Current Position in Machine Coordinates
When you reset the absolute encoder, the reset position becomes the reference position.

The host controller reads the coordinate Ps from the origin of the encoder coordinate
system. The host controller must record the value of coordinate Ps.

This section describes the reference position in the machine coordinate system.

The method to calculate the coordinate value of the present position from the origin of the
machine coordinate system is given below.

Origin (reference position) Current position
-1 0 +1 +2 v +3
Machine coordinate— ; f ; ; : ;
Value of | o = | H 2 3
multiturn data i i ; i M xR i PO ; i
: . Ps | L PE pu : : :

Fig. 170: Calculating the Coordinate Value of the Present Position from the Origin of the
Machine

The current position Pwm in the machine coordinate system is calculated as follows:
Pm=Pe-Ps

Pe=Mx R+ Po

Ps=Ms x R + Ps’

Symbol Meaning

Pe Position data for the current position of the absolute encoder

M Current position of the multiturn data of the absolute encoder

Po Position of the current position within one rotation

Ps Position data of the absolute encoder when absolute encoder was reset

Ms Multiturn data of the absolute encoder when absolute encoder was reset

Ps’ Position of the absolute encoder within one rotation when absolute
encoder was reset

Pwm Current position in machine coordinate system

R Pulses output per encoder rotation (value after dividing; setting of Pn212)

The following formulas apply in Reverse Rotation Mode (Pn000 =
n.J0071).

Pwm = Pe - Ps
Pe=-M xR+ Po
Ps=Ms xR + Ps’

=10
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O — If you are using a Rotary Servomotor, you must reset the absolute
encoder. Refer to the following section for information on resetting the
ﬂ' absolute encoder.

~ Chap. 6.16.1 ‘Resetting the Absolute Encoder’ ...page 179

— You can set the origin to a different position from the reset position.
Refer to the following section for information on the origin position
offset.

= Chap. 6.17.1 ‘Setting the Origin of the Absolute Enco-
der’...page 183

7.9.8 Multiturn Limit Setting
The multiturn limit is used in position control for a turntable or other rotating body.

For example, consider a machine that moves the turntable shown in the following dia-
gram in only one direction.

Turntable

Gear

Servomotor

Fig. 171: Turntable Application Example

Because the turntable moves in only one direction, the upper limit to the number of
rotations that can be counted by an absolute encoder will eventually be exceeded.

The multiturn limit is used in cases like this to prevent fractions from being produced
by the integral ratio of the number of Servomotor rotations and the number of turntable
rotations.

For a machine with a ratio of n:m between the number of Servomotor rotations and the
number of turntable rotations, as shown above, the value of m minus 1 will be the setting
for the multiturn limit setting (Pn205).

Multiturn limit (Pn205) = m - 1

If m =100 and n = 3 (i.e., the turntable rotates three times for each 100 Servomotor
rotations), the relationship between the number of Servomotor rotations and the number
of turntable rotations would be as shown below.

Set Pn205 to 99.
Pn205=100-1=99

g or _— 100
5 8b —
o L Number of table rotations ©
o ! T
g or } :
o oF Setti f Pn205 = 99 £
5 L etting of Pn = =
& 41 Multitun data / 3
S 3 —_
> - - -
2 - - -

2 — _ S — _ - _ - 50

10— L7 L7 L7

- - - - ) )
0
CQ—

Number of rotations

Fig. 172: Relationship Between the Number of Turntable Revolutions and the Number of
Motor Revolutions
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Multiturn Limit

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn205 0t0 65,535 1 Rev 65,535 After restart Setup

(applies to Speed Control, Position Control and Torque Control)

O This parameter is enabled when you use an absolute encoder.

)|

The data will change as shown below when this parameter is set to anything other than
the default setting.

® If the Servomotor operates in the reverse direction when the multiturn data is 0, the
multiturn data will change to the value set in Pn205.

® [f the motor operates in the forward direction when the multiturn data is at the value
set in Pn205, the multiturn data will change to 0.

Set Pn205 to one less than the desired multiturn data.

If you change the multiturn limit in Pn205, an A.CCO alarm (Multiturn Limit Disagreement)
will be displayed because the setting disagrees with the value in the encoder. Refer to the
following section for the procedure to change the multiturn limit settings in the encoder.

~ Chap. 7.9.9 ‘Multiturn Limit Disagreement Alarm (A.CCO)’ ...page 225

Default Setting Not Default Setting
+32,767 Setting of Pn205—=
Reverse
Forward
Multiturn data
0 Multiturn data
0 Number of
Nurilser &f rotations —
-32,768 rotations —

The multiturn data will always be 0 in the following cases. It is not neces-
sary to reset the absolute encoder in these cases.

[—10

— When you use a single-turn absolute encoder

When the encoder is set to be used as a single-turn absolute encoder
(Pn002 = n.[J2[J[])

Absolute encoder-related alarms (A.810 and A.820) will not occur.

7.9.9 Multiturn Limit Disagreement Alarm (A.CCO)

If you change the multiturn limit in Pn205 (Multiturn Limit), an A.CCO alarm (Multiturn
Limit Disagreement) will be displayed because the setting disagrees with the value in the

encoder.
Display Name Meaning
A.CCO Multiturn Limit Disagree- Different multiturn limits are
ment set in the encoder and
SERVOPACK.

If this alarm is displayed, use the following procedure to change the multiturn limit in the
encoder to the same value as the setting of Pn205.
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Applicable Tools The following table lists the tools that you can use to set the multiturn limit.
Tool Function Operating Procedure Refer-
ence
Digital Operator Fn013 >-7-Series Digital Oper-

ator Operating Manual
(Manual No.: SIEP
S800001 33)

SigmaWin+ Setup - Multiturn Limit Set- = ‘Operating Proce-
ting dure’...page 226
Operating Procedure Use the following procedure to adjust the multiturn limit setting.

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

2. ) Select Multiturn Limit Setting in the Menu Dialog Box.
® The Multiturn Limit Setting Dialog Box will be displayed.
3. ) Click the Continue Button.

@ Multiturn Limit Setting £3

A WARNING

The position data is cleared when this function is used.
Since the Multiturn {muttiple rotations) limit is changed,
the position data of the machine system is changed and
it iz very dangerous.

Do vou want to continue the process?

Cancel

Fig. 173: Multiturn Limit Setting - Warning

» Click the Cancel Button to cancel setting the multiturn limit. The Main Window
will return.
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4. ) Change the setting.
»

&) Multiturn Limit Setting AXIS#00 ==

Multiturn Limit Setting Change

Pn205:Multiturn Limit
65535 [Rev] B [Bssas [Rev]
( 0-85535 )

Writing into
the Servopack

ki

Fig. 174: Multiturn Limit Setting Change
5. ) Click the Writing into the Servopack Button.
6. ) Click the OK Button.

»

Multiturn Limit Setting

A

Kultiturn limit value was changed.
The following procedure is needed to operate with changing
the Multiturn limit.

1. Clo=se this function program.

2. "A CCO Multiturn Limit Disagreement” iz occurred
when the power of the Servopack (control) is cycled.

3. Select "Multiturn Limit Setting function™ again.

4. Set the Multiturn limit setting value to the servomotor
according to the instruction of the screen.

5. Cycle power again Multiturn limit change is completed,
through these procedures.

Fig. 175: Multiturn Limit Setting - Confirmation of Change Procedure
7. ) Turn the power supply to the SERVOPACK OFF and ON again.

An A.CCO alarm (Multiturn Limit Disagreement) will occur because setting the multi-
turn limit in the Servomotor is not yet completed even though the setting has been
changed in the SERVOPACK.
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»

8. ) Display the Multiturn Limit Setting in the Menu Dialog Box.
9. ) Click the Continue Button.

@ Multiturn Limit Setting

A WARNING

it iz very dangerous.

Continue:

The position data iz cleared when this function iz used.
Since the Multiturn {multiple rotations) limit is changed,
the position data of the machine system is changed and

Do vou want to continue the process?

Cancel

Fig. 176: Multiturn Limit Setting - Warning
10.) Click the Writing into the Motor Button.

@ Multiturn Limit Setting

Pn205:Multiturn Limit

Set the multiturn limit value to the servomotor.

1355 [Rev] Re-Change

Writing into
the =ervomotor

2

Fig. 177: Multiturn Limit Setting - Writing into the Servomotor

=» Click the Re-change Button to change the setting.

228
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11.) Click the OK Button.
»

Multiturn Limit Setting

A WARNING

Multiturn Limit Setting has been completed. Cycle (control) power.

time when the power is turned on.

perform the original point re-setup of a machine system after
power is turned on again.

The operation can be done with the =et multiturn limit from the next

It is wvery dangerous to operate the machine in this state. Be sure to

Fig. 178: Multiturn Limit Setting - Cycle Control Power Warning

This concludes the procedure to set the multiturn limit.

7.10 Absolute Linear Encoders

7.10.1 Overview

The absolute linear encoder records the current position of the stop position even when

the power supply is OFF.

With a system that uses an absolute linear encoder, the host controller can monitor the
current position. Therefore, it is not necessary to perform an origin return operation when

the power supply to the system is turned ON.

There are two types of linear encoders for Linear Servomotors. The usage of the linear

encoder is specified in Pn002 = n.OOXOO.

Refer to the following section for linear encoder models.

~ ‘Calculating the Settings for the Electronic Gear Ratio’ ...page 173
Parameter Settings When Using an Incremental Linear Encoder

Parameter Meaning When Enabled
Pn002 n.0Jo0O0O Use the encoder as
(default an incremental linear
setting) encoder.
After restart

n.O0100 Use the encoder as
an incremental linear
encoder.

Parameter Settings When Using an Absolute Linear Encoder

Parameter Meaning When Enabled
Pn002 n.0Jo0O0O Use the encoder as an
(default absolute linear encoder.  After restart
setting)

Classification

Setup

Classification

Setup
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Parameter Meaning When Enabled Classification

n.O0100 Use the encoder as
an incremental linear
encoder.

7.10.2 Connecting an Absolute Linear Encoder

You can get the position data from the absolute linear encoder with PROFINET communi-
cations. Therefore, it is not necessary to wire the PAO, PBO, and PCO (Encoder Divided
Pulse Output) signals.

If they need to be wired, refer to the following section.
= Chap. 5.5.3.1 ‘Wiring the SERVOPACK to the Encoder’ ...page 106
= Chap. 5.6.3 ‘1/0O Signal Wiring Examples’ ...page 117

7.10.3 Structure of the Position Data of the Absolute Linear Encoder

The position data of the absolute linear encoder is the distance (number of pulses) from
the origin of the absolute linear encoder.

The position data is signed 36-bit data.

35 20 19 0

+
_ AN )
Y hd
Upper 16 bits (with sign) Lower 20 bits

Fig. 179: Structure of the Position Data of the Absolute Linear Encoder

When the SERVOPACK sends the position data, it sends the upper 16-bit data (with sign)
separately from the lower 20-bit data.

7.10.4 Output Ports for the Position Data from the Absolute Linear Encoder

You can read the position data of the absolute linear encoder from the PAO, PBO, and
PCO (Encoder Divided Pulse Output) signals.

The output method and timing for the position data of the absolute linear encoder are
different in each case.

A conceptual diagram of the connections of the PAO, PBO, and PCO (Encoder Divided
Pulse Output) ports to the host controller is provided below.

SERVOPACK Host controller
PAO
Conversion of Dividing
serial datato | .| circuit PBO
pulses Pn281
( ) | Pco

Fig. 180: Output Ports for the Position Data from the Absolute Linear Encoder

Signal Status Signal Contents
When Using an Absolute Linear Encoder
PAO First signal Upper 16-bit data (with sign)
Lower 20-bit data (pulse train)
During normal operation Incremental pulses

PBO First signal Lower 20-bit data (pulse train)
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Signal Status Signal Contents
When Using an Absolute Linear Encoder
During normal operation Incremental pulses

PCO Always Origin pulse

The PAO (Encoder Divided Pulse Output) signal outputs the position data from the abso-
lute linear encoder after the control power supply is turned ON.

The position data of the absolute linear encoder is the current stop position. The abso-
lute linear encoder outputs the upper 16-bit data (with sign) according to the specified
protocol. The absolute encoder outputs the lower 20-bit data as a pulse train. It then
outputs pulses as an incremental linear encoder (incremental operation status).

The host controller must have a reception circuit (e.g., UART) for the position data from
the absolute linear encoder. The pulse counter at the host controller will not count pulses
when the upper 16-bit data (with sign) (communications message) is input because only
phase A is input.

The output circuits for the PAO, PBO, and PCO signals use line drivers. Refer to the
following section for details on line drivers.

~ Chap. 5.6.4 ‘1/0O Circuits’ ...page 119

Reading the Position Data from the Absolute Linear Encoder

The sequence to read the position data from the absolute linear encoder of a Linear
Servomotor is given below.

The upper 16-bit position data (with sign) are sent according to the transmission specifi-
cations.

The lower 20-bit data is output as a pulse train.

Control power ON
supply OFF L
1 ON
Main circuit |
power supply OFF | ‘
ALM output signal i
I
i ! No alarm
/S-RDY signal | |
| OFF | ON ul
o |
| | i
| ! |
Controlword | ! . ) i )
(6040h) ! ! Disable Operation Enable Operation
i |
I ! I
L |
I ! |
Statusword ! ! o ! _ .
(6041h) ! ! S3: Switched on Y S4: Operation
| | i
T o
! i i
Motor power status | : Power not supplied. ! ‘ Power supplied. L
o |
! ! T T T !
PAO signal Undefined. 1 Upper 16-bit postion! iLower 20-bit position data| \
9 : ; ‘ i data (with sign) i i (incremental pulses) | Incremental pulses L
| ! | Do !
PBO signal iUﬂdeﬂned ‘ 1 " Cower 20-0 positon data L
; : ! | | l(incremental pulses) ! Incremental pulses
I ! I | | | !
3 | 3 90ms | [ 3
15's max. | 50ms Lotyp Approx. 156 ms ! ! 400 ms max. |
- : g

1'msto 3 ms

Fig. 181: Reading the Position Data from the Absolute Linear Encoder
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7.10.6  Transmission Specifications

The position data transmission specifications for the PAO (Encoder Divided Pulse Output)
signal are given in the following table.

The PAO signal sends only the 16-bit data (with sign).

Refer to the following section for the timing of sending the position data from the absolute
encoder.

~ Chap. 7.10.5 ‘Reading the Position Data from the Absolute Linear Encoder’ ...page 231

Item PAO signal
Synchronization Method Start-stop synchronization (ASYNC)
Baud Rate 9,600 bps
Start Bits 1 bit
Stop Bits 1 bit
Parity Even
Character Code ASCII, 7 bits
Data Format Refer to Data Format of PAO Signal.
Data Output Period Only once after the control power supply is turned ON
Data Format of PAO Signal As shown below, the message format consists of eight characters: “P,” the sign, the
5-digit upper 15- bit position data, and “CR” (which indicates the end of the message).
P
+or—
Oto9
0to9 .
Upper 15 bits
gig g of position data
Oto9
CR

Fig. 182: Data Format of PAO Signal

7.10.7 Calculating the Current Position in Machine Coordinates

With an absolute linear encoder, you must set the position of the origin (i.e., the origin of
the machine coordinate system).

The host controller reads the coordinate from the origin of the encoder coordinate system.
The host controller must record the value of this coordinate.

The method to calculate the coordinate value of the present position from the origin of the
machine coordinate system is given below.

The position data from the absolute linear encoder is signed 36-bit data, but the upper 16
bits (with sign) and the lower 20 bits are output separately.

For the upper 16-bit data (with sign), the upper bits (16 bits, including the sign) of the cur-
rent position after dividing by the setting of Pn281 are output with serial communications
according to the transmission specifications.

For the lower 20-bit data, the lower bits (20 bits) of the current position after dividing by
the setting of Pn281 are output as a pulse train.
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Value of upper

16-bit data
(with sign)

Software Reset > Overview

Origin (reference position) Current position

Origin of absolute | | | | | |
linear encoder 3 | 3 3 | 3
0 | 1 | 2 | 3 |

: : ! | Mo xR | Po ! :

N l 1 l 1 2 l
e R - |

. MsxR | Ps | ! PM o |

Fig. 183: Calculating the Current Position in Machine Coordinates

The current position P in the machine coordinate system is calculated as follows:

Pm =Pe - Ps

Pe=Mo xR+ Po
Ps=Ms xR + Ps’

Symbol
Pe
Mo

Po

Ps
Ms
Ps’
Pwm
R

=10

=10

7.11 Software Reset

7111 Overview

Meaning

Position data for the current position of the absolute linear encoder

Upper 16 bits (with sign) of the position data for the current position of

the absolute linear encoder

Lower 20 bits of the position data for the current position of the
absolute linear encoder

Position data of the origin

Upper 16 bits (with sign) of the position data of the origin
Lower 20 bits of the position data of the origin

Current position in machine coordinate system

1048576 (=220)

The above formulas also apply in reverse movement mode (Pn000 =
n.J0071).

If you are using a Linear Servomotor, you do not need to reset the abso-
lute linear encoder to define the origin. (Some absolute linear encoders
also allow you to set any position as the origin.)

You can reset the SERVOPACK internally with the software. A software reset is used
when resetting alarms and changing the settings of parameters that normally require
turning the power supply to the SERVOPACK OFF and ON again. This can be used to
change those parameters without turning the power supply to the SERVOPACK OFF and

ON again.
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O - Always confirm that the servo is OFF and that the Servomotor is
stopped before you start a software reset (the servo cannot be reset
ﬂ' when it is ON).

— This function resets the SERVOPACK independently of the host con-
troller. The SERVOPACK carries out the same processing as when
the power supply is turned ON and outputs the ALM (Servo Alarm)
signal. The status of other output signals may be forcibly changed.

— When you execute a software reset, the SERVOPACK will not
respond for approximately five seconds.

Before you execute a software reset, check the status of the SERVO-
PACK and Servomotor and make sure that no problems will occur.

7.11.2 Preparations

Confirm that the following conditions are met before you perform a software reset.

B The servo must be OFF.
B The motor must be stopped.

7.11.3  Applicable Tools

The following table lists the tools that you can use to perform a software reset.

Tool Function Operating Procedure Reference
Digital Operator Fn030 >-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Software =~ Chap. 7.11.4 ‘Operating Proce-
Reset dure’...page 234

7.11.4  Operating Procedure
Use the following procedure to perform a software reset.

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

2. ) Select Software Reset in the Menu Dialog Box.
®» The Software Reset Dialog Box will be displayed.
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3. ) Click the Execute Button.
»

Software Reset @

A CAUTION

The =oftware reset function rezets the Servopack by using software
and re-calculates all settings including parameters.

Be sure to carefully read the Sigmalvin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximatety 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Cancel

Fig. 184: Software Reset - Caution

4. ), Click the Execute Button.
»

(I Software Reset Commeon for the Unit ==

The software reset function will be executed.

The Servopack wil stop responding for approximately 5
seconds after the fuction begins.

0%

Fig. 185: Software Reset Common for the Unit
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5. ) Click the OK Button to end the software reset operation.

All settings including parameters will have been re-calculated. When you finish this
operation, disconnect the SigmaWin+ from the SERVOPACK, and then connect it
again.

»

Software Reset ==

A CAUTION

The =oftware reset function has been completed.

All zettings including parameters were re-calculated. Always
reconnect the SigmaWWin+ to the Servopack after execution of this
function.

Fig. 186: Software Reset - Caution - All settings including parameters were re-calculated.
This concludes the procedure to reset the software.

7.12 Initializing the Vibration Detection Level
7.12.1  Overview
You can detect machine vibration during operation to automatically adjust the settings of
Pn312 or Pn384 (Vibration Detection Level) to detect A.520 alarms (Vibration Alarm) and
A.911 warnings (Vibration Warning) more precisely.
This function detects specific vibration components in the Servomotor speed.
Parameter Meaning When Enabled Classification
Pn310 n.J00C10 Do not detect vibration.
(default
setting)
n.J001 Output a warning (A.911) Immediately Setup
if vibration is detected.
n.J002 Output an alarm (A.520)
if vibration is detected.
If the vibration exceeds the detection level calculated with the following formula, an alarm
or warning occurs according to Pn310 (Vibration Detection Selection).
® Rotary Servomotors
Detection level = Vioration detection level (Pn312 [min-1]) x Vibration detection sensitivity (Pn311 [%])
100
Fig. 187: Calculation of Detection Level - Rotary Servomotors
® Linear Servomotors
Detection level = Vibration detection level (Pn384 [mm/s]) 1xo\(/)ibration detection sensitivity (Pn311 [%)])
Fig. 188: Calculation of Detection Level - Linear Servomotors
Use this function only if A.520 or A.911 alarms are not output at the correct times when
vibration is detected with the default vibration detection level (Pn312 or Pn384).
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| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |



Sigma-7 Series SERVOPACKSs Application Functions

Initializing the Vibration Detection Level > Operating Procedure

There will be discrepancies in the detection sensitivity for vibration alarms and warnings
depending on the condition of your machine. If there is a discrepancy, use the above
formula to adjust Pn311 (Vibration Detection Sensitivity).

Vibration Detection Sensitivity

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn311 50 to 500 1% 100 Immediately Tuning

(applies to Speed Control, Position Control and Torque Control)

O — Vibration may not be detected because of unsuitable servo gains.
Also, not all kinds of vibrations can be detected.
:LL - Set a suitable moment of inertia ratio (Pn103). An unsuitable setting

may result in falsely detecting or not detecting vibration alarms or
vibration warnings.

- To use this function, you must input the actual references that will be
used to operate your system.

— Execute this function under the operating conditions for which you
want to set the vibration detection level.

— Execute this function while the Servomotor is operating at 10% of its
maximum speed or faster.

7.12.2 Preparations
Check the following settings before you initialize the vibration detection level.

B The parameters must not be write prohibited.
B The test without a motor function must be disabled (Pn00C = n.CI0).

7.12.3 Applicable Tools

The following table lists the tools that you can use to initialize the vibration detection level
and the applicable tool functions.

Tool Function Operating Procedure Reference
Digital Operator Fn01B >-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Initialize ~ Chap. 7.12.4 ‘Operating Proce-
Vibration Detection dure’...page 237
Level

7.12.4  Operating Procedure
Use the following procedure to initialize the vibration detection level.

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

2. ) Select Initialize Vibration Detection Level in the Menu Dialog Box.
=® The Initialize Vibration Detection Level Dialog Box will be displayed.
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3. ) Select Pn311: Vibration Detection Sensitivity and Pn310: Vibration Detection Selec-
tions and then click the Detection Start Button.

A setting execution standby mode will be entered.
»

9 Initialize Vibration Detection Level AXIS#00  [wiGm|
Setting Condition

Pn311 : Vibration Detection Sensitivity ( 50 - 500 )

=1
100 =1 r

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 Qutput an alarm (A.520) if vibration is detected. j

. Detection Start

40,

Setting Result

Pn312 : Vibration Detection Level

50 [min-1] [ [min-1]

Fig. 189: Initialize Vibration Detection Level AXIS#00 - Detection Start
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4. ) Click the Execute Button.

95 Initialize Vibration Detection Level AXIS#00  [weGm|
Setting Condition

Pn311 : Vibration Detection Sensitivity (50 - 500 )

=

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (A.520) if vibration is detected. J

Setting Result

Pn312 : Vibration Detection Lewvel

50 [min-1] h [min-1]

Fig. 190: Initialize Vibration Detection Level AXIS#00 - Execute

=®» The newly set vibration detection level will be displayed and the value will be
saved in the SERVOPACK.
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9 Initialize Vibration Detection Level AXIS#00  [wEGm|
Setting Condition

Pn311 : Vibration Detection Sensitivity {50 - 500 )

=
100 =1

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (& .520) if vibration is detected. j

Setting Result

Pn312 : Vibration Detection Level

i) [min-1] P 0 [min-1]

When vibration exceeds a detection level 50 [min-1],
Alarm(A.520) is detected.

Fig. 191: Initialize Vibration Detection Level AXIS#00 - Setting Result

This concludes the procedure to initialize the vibration detection level.

7.12.5 Related Parameters
The following three items are given in the following table.

m Parameters Related to this Function
These are the parameters that are used or referenced when this function is executed.
®  Changes during Function Execution

Not allowed: The parameter cannot be changed using the SigmaWin+ or other tool
while this function is being executed.

Allowed: The parameter can be changed using the SigmaWin+ or other tool while this
function is being executed.

®m  Automatic Changes after Function Execution
Yes: The parameter is automatically set or adjusted after execution of this function.
No: The parameter is not automatically set or adjusted after execution of this function.

Parameter Name Setting Changes Automatic
Changes
Pn311 Vibration Detection Sen- Allowed No
sitivity
Pn312 Vibration Detection Level Not allowed Yes
Pn384 Vibration Detection Level Not allowed Yes
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7.13 Adjusting the Motor Current Detection Signal Offset

7.131 Overview

The motor current detection signal offset is used to reduce ripple in the torque. You can
adjust the motor current detection signal offset either automatically or manually.

7.13.2 Automatic Adjustment

Perform this adjustment only if highly accurate adjustment is required to reduce torque
ripple. It is normally not necessary to adjust this offset.

O Execute the automatic offset adjustment if the torque ripple is too large
:I:L when compared with other SERVOPACKS.

O The offset does not use a parameter, so it will not change even if the
ﬂ' parameter settings are initialized.

Preparations Always check the following before you automatically adjust the motor current detection
signal offset.
B The parameters must not be write prohibited.
B The servo must be in ready status.
® The servo must be OFF.

Applicable Tools The following table lists the tools that you can use to automatically adjust the offset.
Tool Function Operating Procedure Reference
Digital Operator FnOOE >-7-Series Digital Operator Operating
Manual (document No. SIEP S800001 33)
SigmaWin+ Setup - Adjust ~ ‘Operating Procedure’ ...page 241

Offset - Adjust
the Motor Current
Detection Offset

Operating Procedure Use the following procedure to automatically adjust the motor current detection signal
offset.

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

2. ), Select Adjust the Motor Current Detection Signal Offsets in the Menu Dialog Box.

®» The Adjust the Motor Current Detection Signal Offsets Dialog Box will be dis-
played.
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3. ) Click the Continue Button.
»

Adjust the Motor Current Detection Signal Offsets ==

A CAUTION

MNormally, it is not necessary to adjust the motor current detection signal
offsets as the Servopack has already been adjusted by our company.
Carelezs use of this function may degrade Servopack performance.

Clicking the Continue button will start this operation.

Cancel

Fig. 192: Adjust the Motor Current Detection Signal Offsets - Caution

4. ), Click the Automatic Adjustment Tab in the Adjust the Motor Current Detection Signal
Offsets Dialog Box.

»

@, Adjust the Moter Current Detection Signal O... [w5m]

(Autu matic Adjustm&nt] Manual Adjustment |

Mew

U-phase Offset 73 -

\-phase Offset 53 -

Fig. 193: Adjust the Motor Current Detection Signal Offsets - Automatic Adjustment
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5. ) Click the Adjust Button.

®» The values that result from automatic adjustment will be displayed in the New

Boxes.

U-phase Offzet

“-phase Offset

Automatic Adjustment | Manual Adjustment |

3, Adjust the Motor Current Detection Signal O... w3

Mew
73 74
%) H63

Fig. 194: Adjust the Motor Current Detection Signal Offsets - Adjust
This concludes the procedure to automatically adjust the motor current detection signal

offset.

7.13.3 Manual Adjustment

You can use this function if you automatically adjust the motor current detection signal

offset and the torque ripple is still too large.

O If the offset is incorrectly adjusted with this function, the Servomotor char-

ﬂl acteristics may be adversely affected.

Observe the following precautions when you manually adjust the offset.

— Operate the Servomotor at a speed of approximately 100 min-'.
— Adjust the offset while monitoring the torque reference with the analog

monitor until the ripple is minimized.

- Adjust the offsets for the phase-U current and phase-V current of the
Servomotor so that they are balanced. Alternately adjust both offsets

several times.
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Preparations

Applicable Tools

Operating Procedure

The offset does not use a parameter, so it will not change even if the
ﬂ' parameter settings are initialized.

Always check the following before you manually adjust the motor current detection signal

offset.

B The parameters must not be write prohibited.

The following table lists the tools that you can use to manually adjust the offset and the
applicable tool functions.

Tool

Digital Operator

SigmaWin+

Function Operating Procedure Reference

FnOOF >-7-Series Digital Operator Operating
Manual (document No. SIEP S800001 33)

Setup - Adjust ~ ‘Operating Procedure’ ...page 244

Offset - Adjust
the Motor Current
Detection Offset

Use the following procedure to manually adjust the motor current detection signal offset.

1. ) Operate the Servomotor at approximately 100 min-1.

2. ) Click the =| Servo Drive Button in the workspace of the Main Window of the Sig-

maWin+.

3. ), Select Adjust the Motor Current Detection Signal Offsets in the Menu Dialog Box.
» The Adjust the Motor Current Detection Signal Offsets Dialog Box will be dis-

played.

4. ) Click the Continue Button.

»

Adjust the Motor Current Detection Signal Offsets =

A CAUTION

Normally, it is not necessary to adjust the motor current detection signal
offsets as the Servopack has already been adjusted by our company.
Carelezs use of this function may degrade Servopack performance.

Clicking the Continue button will start this operation.

Cancel

Fig. 195: Adjust the Motor Current Detection Signal Offsets - Caution
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5. ) Click the Manual Adjustment Tab in the Adjust the Motor Current Detection Signal
Offsets Dialog Box.

»

3, Adjust the Motor Current Detection Signal O... w3

Automatic Adjustment ( Manual Adjustment:]

Motor Current Detection Offset

Channel U-phaze ﬂ

Offzet

Fig. 196: Adjust the Motor Current Detection Signal Offsets - Manual Adjustment
6. ), Setthe Channel Box in the Motor Current Detection Offset Area to U-phase.
7. ) Use the +1 and -1 Buttons to adjust the offset for phase U.
Change the offset by about 10 in the direction that reduces the torque ripple.
Adjustment range: -512 to +511
8. ) Set the Channel Box in the Motor Current Detection Offset Area to V-phase.
9. ) Use the +1 and -1 Buttons to adjust the offset for phase V.
Change the offset by about 10 in the direction that reduces the torque ripple.

10.), Repeat steps 6 to 9 until the torque ripple cannot be decreased any further regard-
less of whether you increase or decrease the offsets.

11. ) Reduce the amount by which you change the offsets each time and repeat steps 6
to 9.

This concludes the procedure to manually adjust the motor current detection signal offset.

7.14 Forcing the Motor to Stop

7.141 Overview

You can force the Servomotor to stop for a signal from the host controller or an external
device.
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To force the motor to stop, you must allocate the FSTP (Forced Stop Input) signal in
Pn516 = n.COOOX. You can specify one of the following stopping methods: dynamic
brake (DB), coasting to a stop, or decelerating to a stop.

O Forcing the motor to stop is not designed to comply with any safety
standard. In this respect, it is different from the hard wire base block
ﬂl (HWBB).

Panel Display and Digital Operator Display

O
ﬂ. When a forced stop is performed, the panel and the Digital Operator will
display FSTP.

CAUTION

To prevent accidents that may result from contact faults or disconnections,
use a normally closed switch for the Forced Stop Input signal.

7.14.2 FSTP (Forced Stop Input) Signal

Classification Signal Connector Pin  Signal Status Description
No.
Input FSTP Must be allo- ON (closed) Drive is enabled
cated. (normal opera-
tion).
OFF (open) The motor is
stopped.

O You must allocate the FSTP signal to use it. Use Pn516 = n. 70X
(FSTP (Forced Stop Input) Signal Allocation) to allocate the FSTP signal
ﬂ' fo a connector pin. Refer to the following section for details.

= Chap. 7.2.2 ‘Input Signal Allocations’ ...page 189

7.14.3 Stopping Method Selection for Forced Stops

Use Pn0O0A = n.OOXO (Stopping Method for Forced Stops) to set the stopping method
for forced stops.

Parameter Meaning When Enabled Classification

Pn0O0OA n.J0000 Apply the dynamic brake
or coast the motor to a
stop (use the stopping
method set in Pn001 =
n.O0O0X).

n.OJ010 Decelerate the motorto  After restart Setup
(default a stop using the torque
setting) set in Pn406 as the

maximum torque. Use

the setting of Pn001 =

n.O0O0OX for the status

after stopping.
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Parameter Meaning When Enabled Classification

n.0J000200 Decelerate the motor to
a stop using the torque
set in Pn406 as the max-
imum torque and then let
the motor coast.

n.J0300 Decelerate the motor to
a stop using the deceler-
ation time set in Pn30A.
Use the setting of Pn001
= n.OO0X for the status
after stopping.

n.O0040 Decelerate the motor to
a stop using the deceler-
ation time set in Pn30A
and then let the motor
coast.

O You cannot decelerate a Servomotor to a stop during torque control. For
torque control, the Servomotor will be stopped with the dynamic braking

ﬂ. or coast to a stop according to the setting of Pn001 = n.JJ[JX (Motor
Stopping Method for Servo OFF and Group 1 Alarms).

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop
Torque).

The PROFINET module sets Pn001 = n.O010 during power-up. The Servomotor will be
decelerated to a stop using the torque set in Pn406 as the maximum torque and then
servolock the motor.

The default setting is 800%. This setting is large enough to allow you to operate the
Servomotor at the maximum torque. However, the maximum emergency stop torque that
you can actually use is the maximum torque of the Servomotor.

Emergency Stop Torque
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn406 0 to 800 1%* 800 Immediately Setup

(applies to Speed Control and Position Control)

* Set a percentage of the motor rated torque.

To specify the Servomotor deceleration time and use it to stop the Servomotor, set Pn30A
(Deceleration Time for Servo OFF and Forced Stops).

Deceleration Time for Servo OFF and Forced Stops

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn30A 0to 10,000 1 ms 0 Immediately Setup

(applies to Speed Control and Position Control)
If you set Pn30A to 0, the Servomotor will be stopped with a zero speed.

The deceleration time that you set in Pn30A is the time to decelerate the Servomotor from
the maximum motor speed.
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Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

\\\Actual deceleration time =
Operating speed )

Actual
deceleration time

\ Pn30A

Fig. 197: Pn30A - Deceleration Time for Servo OFF and Forced Stops

7.14.4 Resetting Method for Forced Stops

This section describes the reset methods that can be used after stopping operation for an
FSTP (Forced Stop Input) signal.

If the FSTP (Forced Stop Input) signal is OFF and the Servo ON command (Enable
Operation command) is input, the forced stop state will be maintained even after the
FSTP signal is turned ON.

Send the Servo OFF command (Disable Operation command) to place the SERVOPACK
in the base block (BB) state and then send the Servo ON command (Enable Operation
command).

OFF

(forced stop request) ON (normal operation)

FSTP signal ON (normal operation)

Controlword Enable >< Disable >< Enable
(6040h) Operation '\ Operation ‘ Operation
T | |
1 1 1
Stg[gi:vhc;rd S4: Operation ><SS: Sz)vri]tohed>< S4: Operation

| |
| | |
SERVOPACK : Forced stop state: ! !

Operating state BB state Operating state

state FSTP is displayed.

Fig. 198: Resetting Method for Forced Stops

7.15 Overheat Protection

7.15.1 Overview

Overheat protection detects an A.93B warning (Overheat Warning) and an A.862 alarm
(Overheat Alarm) by monitoring the overheat protection input signal (TH) from a Yaskawa
SGLFW?2 Linear Servomotor or from a sensor attached to the machine.

SERVOPACKSs with software version 0023 or higher support overheat protection.

When you use overheat protection, you must wire the overheat protection input (TH)
signal and select overheat protection (Pn61A = n.CJOOX).

7.15.2 Connecting the Overheat Protection Input (TH) Signal

To use overheat protection, you must connect an overheat protection input (TH) signal
to the SERVOPACK. This section describes the connection methods for the overheat
protection input (TH) signal.

248 | | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |



Sigma-7 Series SERVOPACKSs

Application Functions

Overheat Protection > Overheat Protection Selections

Using Overheat Protection ® If you use a Serial Converter Unit, connect the connector for the polarity sensor and

in the Linear Servomotor

thermostat cable of the Linear Servomotor to the Serial Converter Unit.

= If you do not use a Serial Converter Unit, connect the thermostat cable of the Linear

Servomotor to CN1-5.

Using Overheat Protection
for the Machine

To use overheat protection for the machine, connect the overheat protection input (an
analog voltage input) from the sensor mounted to the machine to the CN1-5.

The overheat protection function is selected with Pn61A = n.OO0OOX (Overheat Protection

7.15.3 Overheat Protection Selections
Selections).
Parameter
Pn61A n.OC00
(default
setting)
n.O001
n.O0002
n.O0003

Meaning When Enabled Classification

Disable overheat protec-
tion.

Use overheat protection
in the YASKAWA Linear
Servomotor.*

Monitor a negative
voltage input from a
sensor attached to the
machine and use over-
heat protection.

After restart

Monitor a positive
voltage input from a
sensor attached to the
machine and use over-
heat protection.

Setup

* The SGLFW?2 is the only YASKAWA Linear Servomotor that supports this function.

Using Overheat Protection

vomotor

To use the overheat protection in a YASKAWA Linear Servomotor (SGLFW?2), set Pn61A
in the YASKAWA Linear Ser- to n.CJOON1.

An A.93B warning (Overheat Warning) will be detected if the overheat protection input
(TH) signal from the YASKAWA SGLFW?2 Linear Servomotor exceeds the warning tem-

perature.

An A.862 alarm (Overheat Alarm) will be detected if the overheat protection input (TH)
signal from the YASKAWA SGLFW?2 Linear Servomotor exceeds the alarm temperature.

©)

I

Monitoring the Machine’s
Temperature and Using
Overheat Protection

circuited, an A.862 alarm will occur.

If the overheat protection input signal line is disconnected or short-

If you set Pn61A to n.[J[J[71 (Use overheat protection in the

YASKAWA Linear Servomotor), the parameters in the Servomotor are

enabled and the following parameters are disabled.

— Overheat Alarm Level (Pn61B)
— Overheat Warning Level (Pn61C)
- Overheat Alarm Filter Time (Pn61D)

Set the following parameters as required.

Set Pn61A = n.OOOX to 2 or 3 to use overheat protection for the machine.
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Overheat Alarm Level

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn61B 0 to 500 0.01V 250 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

Overheat Warning Level

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn61C 0to 100 1% 100 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

Overheat Alarm Filter Time

Setting Setting Unit  Default Set- When Ena-  Classifica-
Range ting bled tion
Pn61D 0t0o 65535 1s 0 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)

O — When Pn61A is set to n.[J[J[72, an A.862 alarm will occur if the
overheat protection input signal line is disconnected or short-circuited.
ﬂ, - When Pn61A is set to n.[J[J[J3, an A.862 alarm will not occur if the

overheat protection input signal line is disconnected or short-circuited.
To ensure safety, we recommend that you connect the external cir-
cuits so that you can use a negative voltage input for the overheat
protection input (an analog voltage input).
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8 Trial Operation and Actual Operation

8.1 Overview

This chapter provides information on the flow and procedures for trial operation and
convenient functions to use during trial operation.

8.2 Flow of Trial Operation

8.2.1 Flow of Trial Operation for Rotary Servomotors

The procedure for trial operation is given below.

Preparations for Trial Opera- 1. ) Installation

tion Install the Servomotor and SERVOPACK according to the installation conditions.

First, operation is checked with no load. Do not connect the Servomotor to the
machine.

~ Chap. 4.1 'SERVOPACK Installation’ ...page 74

Wiring and Connections

-

Wire and connect the SERVOPACK. First, Servomotor operation is checked without
a load. Do not connect the CN1 connector on the SERVOPACK.

= Chap. 5.1 ‘Wiring and Connecting SERVOPACKS’...page 83

Confirmations before Trial Operation

-

~ Chap. 8.3 ‘Inspections and Confirmations before Trial Operation’ ...page 255
Power ON
Resetting the Absolute Encoder

CC

This step is necessary only for a Servomotor with an Absolute Encoder.
= Chap. 6.16.1 ‘Resetting the Absolute Encoder’ ...page 179

Trial Operation Trial Operation for the Servomotor without a Load

C

A’ (Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.

Fig. 199: Trial Operation for Rotary Servomotors - Step 1
» ~ Chap. 8.4.1 ‘Trial Operation for the Servomotor without a Load’ ...page 255
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8.2.2

Preparations for Trial Opera-
tion

2. ) Trial Operation with PROFINET Communications

i CNBA, to host
I controller

CNT1, to host
controller

7 —

To power =Tt
supply T

“ | Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.

Lﬁ'\\\\\\\\\\\"{)

Fig. 200: Trial Operation for Rotary Servomotors - Step 2

®» = Chap. 8.5 ‘Trial Operation with PROFINET Communications’ ...page 260

3. ) Trial Operation with the Servomotor Connected to the Machine

i CNBA, to host

211  controller

~CN1, to host
,_,controller

7' machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

Ctq -

[T

Fig. 201: Trial Operation for Rotary Servomotors - Step 3

®» ~ Chap. 8.6.1 ‘Trial Operation with the Servomotor Connected to the

Machine’ ...page 262

Flow of Trial Operation for Linear Servomotors

The procedure for trial operation is given below.

1. ) Installation

Install the Servomotor and SERVOPACK according to the installation conditions.
First, operation is checked with no load. Do not connect the Servomotor to the

machine.
= Chap. 4.1 'SERVOPACK Installation’ ...page 74

Wiring and Connections

-

Wire and connect the SERVOPACK. First, Servomotor operation is checked without

a load. Do not connect the CN1 connector on the SERVOPACK.
~ Chap. 5.1 ‘Wiring and Connecting SERVOPACKS’ ...page 83

3. ) Confirmations before Trial Operation

~ Chap. 8.3 ‘Inspections and Confirmations before Trial Operation’ ...page 255

4. , Power ON

252
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5. ) Setting Parameters in the SERVOPACK

Step

5-4

No. of
Parameter to
Set

Pn282

Pn080 =
n.O00OXO

Pn080 =
n.O00O0OX

Pn50A =
n.XOOO and
Pn50B =
n.OO0OX

Description

Linear
Encoder Pitch

Writing Param-
eters to the
Linear Servo-
motor

Motor Phase
Sequence
Selection

Polarity
Sensor Selec-
tion

Polarity Detec-
tion

Overtravel
Signal Alloca-
tions

Pn483, Pn484 Force Control

Remarks

Set this parameter only
if you are using a
Serial Converter Unit.

Set this parameter only
if you are not using a
Serial Converter Unit.

This step is neces-
sary only for a Linear
Servomotor without a
Polarity Sensor.

6. ) Setting the Origin of the Absolute Linear Encoder

Reference

~ Chap. 6.6
‘Setting the
Linear
Encoder
Pitch’
...page 142

~ Chap. 6.7
‘Writing Linear
Servomotor
Parame-

ters’

...page 143

~ Chap. 6.8
‘Selecting the
Phase
Sequence for
a Linear Ser-
vomo-

tor’

...page 150

~ Chap. 6.9
‘Polarity
Sensor Set-
ting’

...page 152

~ Chap.

6.10.1 ‘Polarity
Detec-

tion’

...page 152

~ Chap. 6.11.1
‘Overtravel
and Related
Set-

tings’

...page 155

~ Chap. 7.8.1
‘Selecting
Torque Lim-
its’...page 212

=~ Chap. 6.17.2 ‘Setting the Origin of the Absolute Linear Encoder’ ...page 183
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Trial Operation

1. ) Trial Operation for the Servomotor without a Load

Fig. 202: Trial Operation for Linear Servomotors - Step 1

» = Chap. 8.4.1 ‘Trial Operation for the Servomotor without a Load’ ...page 255

2. ) Trial Operation with PROFINET Communications

CNBA, to host
| controller

To power <=t P
supply TC’_‘: v : CNT1, to host
o controller

Fig. 203: Trial Operation for Linear Servomotors - Step 2
®» ~ Chap. 8.5 ‘Trial Operation with PROFINET Communications’ ...page 260

3. ) Trial Operation with the Servomotor Connected to the Machine

CNBA, to host
controller
To power=—t
supply L I cNi1, to host
I _controller

Fig. 204: Trial Operation for Linear Servomotors - Step 3

®» =~ Chap. 8.6.1 ‘Trial Operation with the Servomotor Connected to the
Machine’ ...page 262
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Trial Operation for the Servomotor without a Load > Preparations

8.3 Inspections and Confirmations before Trial Operation

To ensure safe and correct trial operation, check the following items before you start trial
operation.

m  Make sure that the SERVOPACK and Servomotor are installed, wired, and connected
correctly.
Make sure that the correct power supply voltage is supplied to the SERVOPACK.
Make sure that there are no loose parts in the Servomotor mounting.

If you are using a Servomotor with an Oil Seal, make sure that the oil seal is not
damaged. Also make sure that oil has been applied.

® If you are performing trial operation on a Servomotor that has been stored for a long
period of time, make sure that all Servomotor inspection and maintenance procedures
have been completed.
Refer to the manual for your Servomotor for Servomotor maintenance and inspection
information.

® If you are using a Servomotor with a Holding Brake, make sure that the brake is

released in advance. To release the brake, you must apply the specified voltage of 24
VDC to the brake. A circuit example for trial operation is provided below.

Servomotor with
SERVOPACK Holding Brake

Power supply

24-\ power supply or brake power supply

|AC DC 24 VDC

Fig. 205: Trial Operation - Releasing the Holding Brake

8.4  Trial Operation for the Servomotor without a Load

8.4.1 Overview
You use jogging for trial operation of the Servomotor without a load.

Jogging is used to check the operation of the Servomotor without connecting the SERVO-
PACK to the host controller. The Servomotor is moved at the preset jogging speed.

CAUTION
During jogging, the overtravel function is disabled. Consider the range of
motion of your machine when you jog the Servomotor.

The tuning-less function is enabled as the default setting. When the
tuning-less function is enabled, gain will increase and vibration may occur

ﬂl if the Servomotor is operated with no load. If vibration occurs, disable the
tuning-less function (Pn170 = n.[JJ[J0).

8.4.2 Preparations

Confirm the following conditions before you jog the Servomotor.
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Rotary Servomotors

Direct Drive Servomotors

The parameters must not be write prohibited.
The main circuit power supply must be ON.
There must be no alarms.

There must be no hard wire base block (HWBB).
The servo must be OFF.

The jogging speed must be set considering the operating range of the machine.

The jogging speed is set with the following parameters.

Jogging Speed

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn304 0to 10,000 1 min-! 500 Immediately Setup
(applies to Speed Control, Position Control and Torque Control)
Soft Start Acceleration Time
Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn305 0to 10,000 1 ms 0 Immediately Setup
(applies to Speed Control)
Soft Start Deceleration Time
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn306 0to 10,000 1 ms 0 Immediately Setup
(applies to Speed Control)
Jogging Speed
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn304 0to 10,000 0.1 min-" 500 Immediately Setup
(applies to Speed Control, Position Control and Torque Control)
Soft Start Acceleration Time
Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn305 0to 10,000 1 ms 0 Immediately Setup
(applies to Speed Control)
Soft Start Deceleration Time
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn306 0to 10,000 1 ms 0 Immediately Setup

(applies to Speed Control)
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Linear Servomotors Jogging Speed
Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn383 0to 10,000 1 mm/s 50 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)
Soft Start Acceleration Time

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn305 0to 10,000 1 ms 0 Immediately Setup

(applies to Speed Control)
Soft Start Deceleration Time

Setting Setting Unit  Default Set- When Ena-  Classifica-
Range ting bled tion
Pn306 0to 10,000 1 ms 0 Immediately Setup

(applies to Speed Control)

8.4.3 Applicable Tools

The following table lists the tools that you can use to perform jogging and the applicable
tool functions.

Tool Function Operating Procedure Reference
Digital Operator Fn002 >-7-Series Digital Operator Operating

Manual (Manual No.: SIEP S800001 33)

SigmaWin+ Test Run - Jog ~ Chap. 8.4.4 ‘Operating Proce-
dure’...page 257

8.44 Operating Procedure
Use the following procedure to jog the motor.

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

2. ) Select JOG Operation in the Menu Dialog Box.
®» The Jog Operation Dialog Box will be displayed.
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3. ) Read the warnings and then click the OK Button.
»

JOG Operation =

A WARNING

It i= dangerous to operate this function, because the servomotor will rotate.
Always be sure to check the user's manual before operating.

Pay particular attention to the following points:

1. Perform safety checks around moving parts.

While the operation button is being depressed, the servomotor will run at
the JOG speed set. Execute after having confirmed that =ervomotor
operation will present no danger.

2. [Forward Run Prohibit (P-OT)}/{[Reverse Run Prohibit {(N-0OT}] iz dizabled.

The Forward Run Prohibit (P-OTWReverse Run Prohibit (N-OT) =ignals are
disabled during JOG (the servomotor will not stop even if the P-OT/N-0OT
signals are passed). When operating, carefully verify the action and position
of the =ervomotor/machine.

Clicking the OK button to start the JOG.

Cancel

Fig. 206: JOG Operation - Warning
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4. ) Check the jogging speed and then click the Servo ON Button.

“3' JOG Operation AXIS#00 ==
JOG Speed Setting

Pn304 : Jogging Speed

[ 1500

Operation
Servo ON
®| Servo OFF .
Forward Reverse

Fig. 207: JOG Operation - JOG Speed Setting
» The display in the Operation Area will change to Servo ON.

O To change Information the speed, click the Edit Button and enter
ﬂl the new speed.
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8.5

5. ) Click the Forward Button or the Reverse Button.

“3' JOG Operation AXIS#00 ==
JOG Speed Setting

Pn304 : Jogging Speed

200 [min-1] Edit

Operation

Ql Servo OM Servo OFF

Forward Reverse

| g N

+O O =

Fig. 208: JOG Operation - Forward - Reverse
®» Jogging will be performed only while you hold down the mouse button.

6. ), After you finish jogging, turn the power supply to the SERVOPACK OFF and ON
again.

This concludes the jogging procedure.

Trial Operation with PROFINET Communications

A trial operation example for PROFINET communications is given below.
In this example, operation in PROFIdrive Position Mode is described.

The default positioning mode is relative positioning. For PROFINET communication, the
YASKAWA telegram 100 is used.

The configuration of the PLC is not part of the description below. The
ﬂ drive has to be configured with module "Telegram 100".

Refer to the following chapter for details on operation with PROFINET communications.
= Chap. 14.1 ‘PROFlIdrive Drive Profile’ ...page 472

1. ) Confirm that the wiring is correct, and then connect the 1/0 signal connector (CN1)
and PROFINET communications connector (CN6BA).

Refer to the following chapter for details on wiring.
=~ Chap. 5.1 ‘Wiring and Connecting SERVOPACKSs’ ...page 83
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Trial Operation with PROFINET Communications

Turn ON the power supplies to the SERVOPACK.

If power is being supplied correctly, the CHARGE indicator on the SERVOPACK will
light.

Assign the same Device Name as configured in the PLC.

Set the PLC to RUN state.

Refer to the following chapter for details on the PROFINET communications status.
=~ Chap. 14.1 ‘Device Control’ ...page 472

Set the Telegram Selection (PNU 922) to Telegram 100. The parameter is only
accepted after a restart.

= Chap. 13.6.6 'YASKAWA Telegram (Telegram 100)’ ...page 467
Set the Modes of Operation (6060h) to PROFIdrive Position Mode.
Refer to the following section for details on modes of operation.

~ ‘Modes of Operation’ ...page 520

Note that Modes of Operation is mapped into the cyclic data.

O Change the values of the objects in the cyclic data (PZDs).
Parameter requests to objects mapped in cyclic data will not have

ﬂ. the expected result because these are overwritten by the cyclic data
(PZDs).

Change the Controlword (STW1) (6040h) to supply power to the motor.
~ ‘Controlword (STW1)’ ...page 512

When the Statusword (ZSW1) (6041h) shows the Operation state, power is supplied
to the motor.

~ ‘Statusword (ZSW1)’ ...page 514

O Change the values of the objects in the cyclic data (PZDs).
Parameter requests to objects mapped in cyclic data will not have

ﬂl the expected result because these are overwritten by the cyclic data
(PZDs).

Set Traversing Block Selection (2532h) to MDI submode.
~ ‘Traversing Block Selection (SATZANW)’ ...page 524

O Change the values of the objects in the cyclic data (PZDs).
Parameter requests to objects mapped in cyclic data will not have

ﬂl the expected result because these are overwritten by the cyclic data
(PZDs).

Set Target Position (607Ah), Profile Velocity (6081h), Profile Acceleration (6083h),

~ and Profile Deceleration (6084h), and then manipulate Controlword (STW1) (6040h)

to start positioning.

O Change the values of the objects in the cyclic data (PZDs).
Parameter requests to objects mapped in cyclic data will not have

ﬂ. the expected result because these are overwritten by the cyclic data
(PZDs).
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10.) While operation is in progress for step 9, confirm the following items.

Confirmation Iltem Reference

Confirm that the rotational direction of ~ Chap. 6.5 ‘Motor Direction Set-
the Servomotor agrees with the forward ting’...page 141

or reverse reference. If they do not

agree, correct the rotation direction of

the Servomotor.

Confirm that no abnormal vibration, =~ Chap. 16.6 ‘Troubleshooting Based
noise, or temperature rise occurs. If any on the Operation and Conditions of the
abnormalities are found, implement cor- Servomotor’ ...page 609

rections.

If the load machine is not sufficiently broken in before trial operation,
ﬂ' the Servomotor may become overloaded.

8.6  Trial Operation with the Servomotor Connected to the Machine

8.6.1 Overview

This section provides the procedure for trial operation with both the machine and Servo-

motor.
8.6.2 Precautions
WARNING
Operating mistakes that occur after the Servomotor is connected to the
machine may not only damage the machine, but they may also cause acci-
dents resulting in personal injury.
O If you disabled the overtravel function for trial operation of the Servomotor

before you perform trial operation with the Servomotor connected to the

ﬂ without a load, enable the overtravel function (P-OT and N-OT signal)
machine in order to provide protection.

If you will use a holding brake, observe the following precautions during trial operation.

m Before you check the operation of the brake, implement measures to prevent the
machine from falling due to gravity and to prevent vibration from being caused by an
external force.

® First check the Servomotor operation and brake operation with the Servomotor uncou-
pled from the machine. If no problems are found, connect the Servomotor to the
machine and perform trial operation again.

Control the operation of the brake with the /BK (Brake) signal output from the SERVO-
PACK.

Refer to the following sections for information on wiring and the related parameter set-
tings.

~ Chap. 5.5.4 ‘Wiring the SERVOPACK to the Holding Brake’...page 112
~ Chap. 6.12.1 ‘Holding Brake’ ...page 161
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Failures caused by incorrect wiring or incorrect voltage application in the
brake circuit may cause the SERVOPACK to fail, damage the SERVO-
PACK, damage the equipment, or cause an accident resulting in death or
injury.

Observe the precautions and instructions for wiring and trial operation
precisely as described in this manual.

[—10

Confirm the following items before you perform the trial operation procedure for both the
machine and Servomotor.

B Make sure that the procedure described in = Chap. 8.5 ‘Trial Operation with
PROFINET Communications’ ...page 260 has been completed.

m  Make sure that the SERVOPACK is connected correctly to both the host controller and
the peripheral devices.

8.6.4 Operating Procedure

1. )

2.,

-

Safety Function Wiring

If you are not using the safety function, leave the Safety Jumper Connector (pro-
vided as an accessory with the SERVOPACK) connected to CNS8.

If you are using the safety function, remove the Safety Jumper Connector from
CN8 and connect the safety function device.

Overtravel wiring

Brake wiring

Allocation of the /BK (Brake) signal to a pin on the 1/O signal connector (CN1)
Emergency stop circuit wiring

Host controller wiring

Enable the overtravel signals.
~ Chap. 6.11.3 ‘Setting to Enable/Disable Overtravel’ ...page 157

Make the settings for the protective functions, such as the safety function, over-
travel, and the brake.

= Chap. 5.7.1 ‘Connecting Safety Function Signals’ ...page 120
= Chap. 6.11.1 ‘Overtravel and Related Settings’ ...page 1565

= Chap. 6.12.1 ‘Holding Brake’ ...page 161

Turn OFF the power supplies to the SERVOPACK.

®» The control power supply and main circuit power supply will turn OFF.
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4. ) Couple the Servomotor to the machine.
»

CNBA, to host

controller

CNBA, to host I I
sl B
e

I controller
3 - To povver<—[

To power=—s .
suppply T CN1, to host supply il CN1, to host
| _controller iontroller

I Secure the motor flange to the
machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

-
(i

Fig. 209: Trial Operation - Coupling the Servomotor to the machine

5. ) Turn ON the power supplies to the machine and host controller and turn ON the
control power supply and main circuit power supply to the SERVOPACK.

6. ) Check the protective functions, such overtravel and the brake, to confirm that they
operate correctly.

Enable activating an emergency stop so that the Servomotor can
be stopped safely should an error occur during the remainder of the
ﬂ procedure.

Perform trial operation according to = Chap. 8.5 ‘Trial Operation with PROFINET
Communications’ ...page 260 and confirm that the same results are obtained as
when trial operation was performed on the Servomotor without a load.

C

If necessary, adjust the servo gain to improve the Servomotor response characteris-
tics.

C

The Servomotor and machine may not be broken in completely for the trial opera-
tion. Therefore, let the system run for a sufficient amount of time to ensure that it is
properly broken in.

For future maintenance, save the parameter settings with one of the following
methods.

.

®m  Use the SigmaWin+ to save the parameters as a file.
B Use the Parameter Copy Mode of the Digital Operator.
B Record the settings manually.

This concludes the procedure for trial operation with both the machine and Servomotor.

8.7  Convenient Function to Use during Trial Operation

8.7.1 Overview

This section describes some convenient operations that you can use during trial opera-
tion. Use them as required.

8.7.2 Program Jogging

You can use program jogging to perform continuous operation with a preset operation
pattern, travel distance, movement speed, acceleration/deceleration time, waiting time,
and number of movements.
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You can use this operation when you set up the system in the same way as for normal
jogging to move the Servomotor without connecting it to the host controller in order to
check Servomotor operation and execute simple positioning operations.

Preparations

Confirm the following conditions before you perform program jogging.

The parameters must not be write prohibited.

The main circuit power supply must be ON.

There must be no alarms.

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

The servo must be OFF.

The range of machine motion and the safe movement speed of your machine must be

considered when you set the travel distance and movement speed.
® There must be no overtravel.

Additional Information |

You can use the functions that are applicable to position control. However, parameters

related to motion control through PROFINET communications are disabled.
The overtravel function is enabled.
The software limits are disabled.

Program Jogging Operation

Pattern

Setting of Setting

Pn530

n.OO0O00 (Waiting time — For-
ward travel distance)
x Number of move-
ments

n.J00001 (Waiting time —
Reverse by travel dis-
tance) x Number of
movements

n.000O02 (Waiting time — For-

ward by travel dis-
tance) x Number

of movements —
(Waiting time —
Reverse by travel dis-
tance) x Number of
movements

An example of a program jogging operation pattern is given below. In this example, the
Servomotor direction is set to Pn000 = n.OOO0 (Use CCW as the forward direction).

Operation Pattern

Number of movements (Pn536)

Movement speed

«Rotary Servomotor:
Pn533

Travel
distance

Travel
distance

i Travel |
\distance;

el inear Servomotor: (Pn531) (Pn531)

Pn585 | | | i !
Speed 0 == = — . w .
f i | 1 1 I :

Waiting time A;;i?é?;?;ﬁ Waiting time Waiting time
(Pn535) time (Pn534) (Pn535) (Pn535)

Number of movements (Pn536)

- A
Speed 0

«Rotary Servomotor: distance

(Pn531)

distance
(Pn531)

distance

Pn533 (Pn531)

eLinear Servomotor:
Pn585

Movement speed |
I

[ -l —
| i I i

Waiting tirﬁe Acceleration/- Waiting time Waiting time
(Pn535) deceleration (Pn535) (Pn535)
time (Pn534)

Number of movements (Pn536) Number of movements (Pn536)

N
-~ T T T TARARIRAtAR T T T T T T T T T T T T T T T T T
0 | PR Movement speed

| i deceleration .

Travel \waiting %me time (Pn532) Waiting time e L

distance '\ (Pn53b) (Pn535) *Linear Servomotor:
Speed O: I : : — Pno8s

1 ! Travel ! Travel Movement speed

-~ P distance: distance 'B%asrg Servomotor:

Waiting time’ cjcecge?er?alt?gn Waiting time 1(Pn531): (Pn&31) eLinear Servomotor:
(Pn535) o prse)  (P539) ‘ ‘ Pn585
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Setting of
Pn530

n.cOO0O3

Setting

(Waiting time —
Reverse by travel
distance) x Number
of movements —
(Waiting time — For-
ward by travel dis-
tance) x Number of
movements

n.0O00O004 (Waiting time — For-
ward by travel dis-
tance — Waiting time
— Reverse by travel
distance) x Number of

movements

n.O00O05 (Waiting time —
Reverse by travel dis-
tance — Waiting time
— Forward by travel
distance) x Number of

movements

=10

Related Parameters

Operation Pattern

Number of movements (Pn536)

A

Number of movements (Pn536)

Acceleration/-
deceleration
Waiting time

m (Pnb35)

i
|
| time (Pn534) Waiting time
|
|
i

U 1 1 1
Wdting timeff 1 Travel
(Pn535) J distance;
L P53

Movement speed

« Rotary Servomotor:
Pn533

« Linear Servomotor:
Pn585

distance
(Pn531)

Speed 0 - i : —
Travel -~ Movement speed
Travel o « Rotary Servomotor:
distance distance A Waiting time Pn533
(Pn531) (Pn531) decaleration  1939) « Linear Servomotor:
_____________________ tme(Pn534)  y Pn5&
Number of movements (Pn536)
| ——\ T i
1 | I
i ! ! ' | Movement speed
0 : distance : ! « Rotary Servomotor: Pn533
i 1 (Pn531) ! « Linear Servomotor: Pn585
Speed 0 —t [ — ; 1
| | ! ! | |
i o ! ! ! Movement speed
WI o | | ! ' distance « Rotary Servomotor: Pn533
aiting time iting ti oL tor: P
(Pn535) AeeslEienp W?S:Tgstswr;we (Pn531) inear Servomotor: Pn585
deceleraton "\ [ y
time (Pn534)
Number of movements (Pn536)
o Acceleration/-_ ___ _ ____ L
} deceleration / K
| time (Pn534 BT ! 0
Waiting time ( ) Waiting time ! : Movement speed
| (Pn535) (Pn539) 0 : «Rotary Servomotor: Pn533
SR S R e/ ro\ sLinear Servomotor: Pn585
| 1 | ! | | L | 3
Speed 0 == ‘ ‘ — — l
| 1 U |

distance
(Pn531)

Movement speed
«Rotary Servomotor: Pn533
«Linear Servomotor: Pn585

If Pn530 is set to n.[JILJ0, n. JI71, n. JO4, or n. JJ75, you can set
Pn536 (Program Jogging Number of Movements) to 0 to perform infinite

time operation.

You cannot use infinite time operation if Pn530 is set to n.[J[J[J2 or

n.O073.

If you perform infinite time operation from the Digital Operator, press the

JOG/SVON Key to turn

OFF the servo to end infinite time operation.

Use the following parameters to set the program jogging operation pattern. Do not

change the settings while the program jogging operation is being executed.

® Rotary Servomotors

Program Jogging-Related Selections

Pn530

Setting Setting Unit Default Set- When Ena-  Classifica-
Range ting bled tion
0000 to 0005 - 0000 Immediately Setup

(applies to Speed Control, Position Control and Torque Control)
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Program Jogging Travel Distance

Setting Setting Unit Default Set- When Ena-
Range ting bled

Pn531 1to 1 reference 32,768 Immediately
1,073,741,82 unit
4

(applies to Speed Control, Position Control and Torque Control)
Program Jogging Movement Speed

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn533 110 10,000 1 min-! 500 Immediately

(applies to Speed Control, Position Control and Torque Control)

Program Jogging Acceleration/Deceleration Time

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn534 2t0 10,000 1 ms 100 Immediately

(applies to Speed Control, Position Control and Torque Control)
Program Jogging Waiting Time

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn535 0to 10,000 1 ms 100 Immediately

(applies to Speed Control, Position Control and Torque Control)
Program Jogging Number of Movements

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn536 0 to 1,000 1 1 Immediately

(applies to Speed Control, Position Control and Torque Control)

® Direct Drive Servomotors

Program Jogging-Related Selections

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn530 0000 to 0005 - 0000 Immediately

(applies to Speed Control, Position Control and Torque Control)
Program Jogging Travel Distance

Setting Setting Unit  Default Set- When Ena-
Range ting bled

Pn531 1to 1 reference 32,768 Immediately
1,073,741,82 unit
4

(applies to Speed Control, Position Control and Torque Control)

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup
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Program Jogging Movement Speed

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn533 1t0 10,000 0.1 min-" 500 Immediately

(applies to Speed Control, Position Control and Torque Control)
Program Jogging Acceleration/Deceleration Time

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn534 210 10,000 1 ms 100 Immediately

(applies to Speed Control, Position Control and Torque Control)
Program Jogging Waiting Time

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn535 0to 10,000 1 ms 100 Immediately

(applies to Speed Control, Position Control and Torque Control)

Program Jogging Number of Movements

Setting Setting Unit Default Set- When Ena-
Range ting bled
Pn536 0 to 1,000 1 1 Immediately

(applies to Speed Control, Position Control and Torque Control)

® Linear Servomotors

Program Jogging-Related Selections

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn530 0000 to 0005 - 0000 Immediately

(applies to Speed Control, Position Control and Force Control)
Program Jogging Travel Distance

Setting Setting Unit  Default Set- When Ena-
Range ting bled

Pn531 1to 1 reference 32,768 Immediately
1,073,741,82 unit
4

(applies to Speed Control, Position Control and Force Control)

Program Jogging Movement Speed

Setting Setting Unit  Default Set- When Ena-
Range ting bled
Pn585 1to 10,000 1 mm/s 50 Immediately

(applies to Speed Control, Position Control and Force Control)

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup

Classifica-
tion

Setup
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Applicable Tools

Operating Procedure

Convenient Function to Use during Trial Operation > Program Jogging

Program Jogging Acceleration/Deceleration Time

Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn534 2t0 10,000 1 ms 100 Immediately Setup

(applies to Speed Control, Position Control and Force Control)
Program Jogging Waiting Time

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn535 0to 10,000 1 ms 100 Immediately Setup

(applies to Speed Control, Position Control and Force Control)
Program Jogging Number of Movements

Setting Setting Unit  Default Set- When Ena-  Classifica-
Range ting bled tion
Pn536 0 to 1,000 1 1 Immediately Setup

(applies to Speed Control, Position Control and Force Control)

The following table lists the tools that you can use to perform program jogging and the
applicable tool functions.

Tool Function Operating Procedure Reference

Digital Operator Fn004 >-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)

SigmaWin+ SigmaWin+ Test ~ ‘Operating Procedure’ ...page 269

Run - Program JOG

Use the following procedure for a program jog operation.

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

2. ) Select JOG Program in the Menu Dialog Box.
» The Jog Program Dialog Box will be displayed.
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Convenient Function to Use during Trial Operation > Program Jogging

3. ) Read the warnings and then click the OK Button.
»

Jog Program @

A WARNING

This function iz a dangerous function accompanied by operation of a motor.
Be =sure to confirm an operation manual before execution.
Be careful especialty of the following points.

1. Please check the safety near an operation part.

A motor actually operates by the operation program =et up when Jog
Program was executed Pleaze execute this function after fully checking
that there iz no danger by operation of a motor.

2. Please check the position of a machine.

Please carry out a starting position return etc. and be sure to re-set up a
position, before executing Jog Program.

The cautions on use
About an instruction waveform dizplay

The displayed instruction waweform iz calculated from the Jog Program

parameter set up and prezume. it may not be in agreement with an actual
instruction waveform.

About the current position dizplay under execution

The cursor showing the current position displayed during execution may
express the progress time from an execution start, and may not be in
agreement with operation of a Servodrive Please refer to thiz information
as a standard of a position during execution.

Jog Program is started. OK?

Cancel

Fig. 210: JOG Program - Warning

4. ) Set the operating conditions, click the Apply Button, and then click the Run Button.
® A graph of the operation pattern will be displayed.
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Convenient Function to Use during Trial Operation > Program Jogging

&2 Jog Program AXIS#00

sl

AUTO w | [min-1/div]

(— Running Condition

-,

Pn531:Program Jogging Travel Distance
3276300 [reference unitz] (1-1073741324)

Pn533:Program Jogging Movement Speed
500 [min-1] (1-10000)

Pn534:Program Jogging Acceleration/Deceleration
26 [ms] (2-10000)

Pn535:Program Jogging Waiting Time:
100 [ms] (0-10000)

Pn535:Program Jogging Number of Movements
3 [times] (0-1000) (0: Infinite)

Pn530.0:Program Jogging Operation Pattern
|D : (Waiting time in Pn535 -» Forward by travel dj

g

FULL | [msidiv]

Running Informatien
Total Time 4380[ms]

The total amount of movements  +9830400[reference units]

Apply

Run | ‘

Fig. 211: JOG Program - Running Condition

5. ) Click the Servo ON Button and then the Execute Button. The program jogging

operation will be executed.
»

&2 Jog Program AXIS#00

AUTO | [min-1/div]

600

50071

FULL | [ms/div]

Running Informatien
Total Time 4330[ms]

The total amount of movements  +9830400[reference units]

=

Servo ON/OFF operation

Serve ON

O [ sevoorr <

Running condition re-getting

Fig. 212: JOG Program - Servo ON - Execute
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Convenient Function to Use during Trial Operation > Origin Search

8.7.3 Origin Search

Preparations

Applicable Tools

CAUTION

Be aware of the following points if you cancel the program jogging operation
while the Servomotor is operating.

— If you cancel operation with the Servo OFF Button, the Servomotor will
stop according to setting of the Servo OFF stopping method (Pn001 =
n.O0O0X).

- If you cancel operation with the Cancel Button, the Servomotor will decel-
erate to a stop and then enter a zero-clamped state.

This concludes the program jogging procedure.

The origin search operation positions the motor to the origin within one rotation and then
clamps it there.

CAUTION
Make sure that the load is not coupled when you execute an origin search.

The Forward Drive Prohibit (P-OT) signal and Reverse Drive Prohibit (N-OT)
signal are disabled during an origin search.

Use an origin search when it is necessary to align the origin within one rotation with the
machine origin. The following speeds are used for origin searches.

® Rotary Servomotors: 60 min-'
® Direct Drive Servomotors: 6 min-
® Linear Servomotors: 15 mm/s

Servomotor Machine

po=if

To align the origin within one
rotation with the machine origin

Fig. 213: Origin Search Mode

Confirm the following conditions before you start an origin search.

The parameters must not be write prohibited.
The main circuit power supply must be ON.
There must be no alarms.

There must be no hard wire base block (HWBB).
The servo must be OFF.

The following table lists the tools that you can use to perform an origin search and the
applicable tool functions.

Tool Function Operating Procedure Reference
Digital Operator Fn003 >-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)
SigmaWin+* Setup - Origin ~ ‘Operating Procedure’ ...page 273
Search

* Cannot be used when connecting a Linear Servomotor.
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Trial Operation and Actual Operation

Operating Procedure

Convenient Function to Use during Trial Operation > Origin Search

Use the following procedure to perform an origin search.

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

maWin+.

2. ) Select Search Origin in the Menu Dialog Box.

®» The Origin Search Dialog Box will be displayed.

3. ) Read the warnings and then click the OK Button.

»

Origin Search

A WARNING

It iz dangerous to operate this function, because the servomotor will rotate.
Always be sure to check the user's manual before operating.

Pay particular attention to the following points:

1. Perform safety checks around moving parts.

The zervomotor will actually turn at approximatehy §0min-1 (Smin-1 with DD
motor) while clicking the FORWARIVREVERSE button. Perform this after
thoroughhty checking that there iz no danger from servomotor operation.

2. [Forward Run Prohibit (P-OT))[Reverse Run Prohibit (M-0T})] is disabled.

The Forward Run Prohibit (P-OTWReverse Run Prohibit (N-OT) =ignals are
dizabled during origin search (the servomotor will not stop even if the
P-OT/N-OT signals are passed). When operating, carefulty verify the action
and position of the servomotor/machine.

Clicking the OK button to start the Origin Search.

Cancel

Fig. 214: Origin Search - Warning
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Convenient Function to Use during Trial Operation > Origin Search

4. ) Click the Servo ON Button.
»

&5 Origin Search AXIS#00

— Status

l Crigin Search Mot Executed

— Operation

@] Servo OFF

Reverse

Fig. 215: Origin Search - Servo ON

274 | | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |



Sigma-7 Series SERVOPACKs Trial Operation and Actual Operation

Convenient Function to Use during Trial Operation > Test without a Motor

5. ) Click the Forward Button or the Reverse Button.

An origin search will be performed only while you hold down the mouse button. The
motor will stop when the origin search has been completed.

»

&%) Origin Search AXIS#00 ==

Status

Origin Search Mot Executed

Operation
. Servo OFF |
@l Servo ON ;
Forward Reverse

Oy ~©

Fig. 216: Origin Search - Forward - Reverse
This concludes the origin search procedure.

874 Test without a Motor

A test without a motor is used to check the operation of the host controller and peripheral
devices by simulating the operation of the Servomotor in the SERVOPACK, i.e., without
actually operating a Servomotor. This test allows you to check wiring, debug the system,
and verify parameters to shorten the time required for setup work and to prevent damage
to the machine that may result from possible malfunctions. The operation of the Servo-
motor can be checked with this test regardless of whether the Servomotor is actually
connected or not.

SERVOPACK Simulates operation
Reference Reference without a motor.
Host controller
X _Response Response ‘

Fig. 217: Test without a Motor
Use Pn0O0C = n.OOOX to enable or disable the test without a motor.
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Sigma-7 Series SERVOPACKSs

Convenient Function to Use during Trial Operation > Test without a Motor

When Enabled Classification

After restart Setup

Parameter Meaning

Pn00C n.C001010 Disable tests without a
(default motor.
setting)
n.O00O0O1 Enable tests without a

motor.

An asterisk is displayed on the status display of the Digital Operator while
j:L a test without a motor is being executed.

Motor Information and The motor and encoder information is used during tests without a motor. The source of
Encoder Information the information depends on the device connection status.

Rotary Servomotor

Motor Connec-
tion Status

Connected

Not connected

Information That Is Used Source of Information

Motor information
Encoder information

B  Encoder resolution
®  Encoder type

Motor information

= Rated motor speed

B Maximum motor
speed

Encoder information

B  Encoder resolution
®  Encoder type

Information in the Servomotor that is con-
nected

Setting of Pn000 = n.XOOO (Rotary/
Linear Startup Selection When Encoder
Is Not Connected)

Rated motor speed and maximum
motor speed The values previously
saved in the SERVOPACK will be used
for the rated motor speed and max-
imum motor speed.

Use the monitor displays (Un020:
Rated Motor Speed and Un021: Max-
imum Motor Speed) to check the
values.

Encoder resolution: Setting of Pn00C =
n.O0OXO (Encoder Resolution for Tests
without a Motor)

Encoder type: Setting of Pn00C =
n.OXOO (Encoder Type Selection for
Tests without a Motor)

If you use fully-closed loop control, the external encoder information is also used.

External
Encoder Con-
nection Status

Connected

Not connected

Information That Is Used Source of Information

External encoder infor-

mation

= Resolution
®  Encoder type

Information in the external encoder that is
connected

Resolution: 256
Encoder type: Incremental encoder

276
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Trial Operation and Actual Operation

Convenient Function to Use during Trial Operation > Test without a Motor

Linear Servomotors

Motor Connec-
tion Status

Connected

Information That Is Used Source of Information

Motor information

Linear encoder informa-

Information in the motor that is connected

Information in the linear encoder that is

tion

connected

H Resolution
B Encoder pitch
m  Encoder type

Not connected

Motor information

Setting of Pn000 = n. X (Rotary/
Linear Startup Selection When Encoder Is

Not Connected)
Linear encoder informa- ® Resolution: 256
tion ® Encoder pitch: Setting of Pn282 (Linear
® Resolution EnCOder P|tCh)
® Encoder pitch B Encoder type: Setting of Pn0O0C =
n.OXOO (Encoder Type Selection for
® Encoder type

Related Parameters

Tests without a Motor)

Parameter Meaning When Enabled Classification
Pn000 n.0CI00C0 When an encoder is not
(default connected, start as SER-
setting) VOPACK for Rotary Ser-
vomotor.
After restart Setup
n. 1000 When an encoder is not
connected, start as SER-
VOPACK for Linear Ser-
vomotor.
Linear Encoder Pitch
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn282 0to 0.01 um 0 After restart Setup
6,553,600

(applies to Speed Control, Position Control and Force Control)

Parameter

Pn00C n.cJooc

(default
setting)

n.0JO10

n.O00O20

n.O00O30

Meaning When Enabled Classification

Use 13 bits as encoder
resolution for tests
without a motor.

Use 20 bits as encoder
resolution for tests

without a motor.

After restart Setup

Use 22 bits as encoder
resolution for tests
without a motor.

Use 24 bits as encoder
resolution for tests
without a motor.
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Convenient Function to Use during Trial Operation > Test without a Motor

Parameter Meaning When Enabled Classification
n.JoO0 Use an incremental
(default encoder for tests without
setting) a motor.

n.O0100 Use an absolute encoder
for tests without a motor.

Motor Position and Speed For a test without a motor, the following responses are simulated for references from the
Responses host controller according to the gain settings for position or speed control.

®  Servomotor position

®  Motor speed

®m  External encoder position

The load model will be for a rigid system with the moment of inertia ratio that is set in
Pn103.

Restrictions The following functions cannot be used during the test without a motor.

® Regeneration and dynamic brake operation
® Brake output signal

® Iltems marked with “x” in the following utility function table

SigmaWin+ Digital Operator Executable? Reference
Menu Dialog SigmaWin+ Function  Fn No. Utility Function Name Motor Not Motor
Box Button Name Con- Con-
nected nected
Setup Origin Search™ Fn003 Origin Search O O ~ Chap. 8.7.3
‘Origin
Search’
...page 272
Absolute Encoder Fn008 Reset Absolute x O ~ Chap. 6.16.5
Reset Encoder ‘Operating Pro-
cedure’
...page 180
Analog Monitor Output Fn0O0C Adjust Analog Monitor O O = Chap. 10.4.4
Adjustment Output Offset ‘Using the
Analog Moni-
tors’...page 418
FnOOD Adjust Analog Monitor O O ~ Chap. 10.4.4
Output Gain ‘Using the
Analog Moni-
tors’ ...page 418
Motor Current Detec- FnOOE Autotune Motor Cur-  x O ~ Chap. 7.13.1
tion Offset Adjustment rent Detection Signal ‘Adjusting the
Offset Motor Current
Detection Signal
FnOOF  Manually Adjust Motor x 0 R

Current Detection

t... 241
Signal Offset 888 page
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Trial Operation and Actual Operation

SigmaWin+

Menu Dialog
Box Button

Parameter

SigmaWin+ Function
Name

Parameter Write Pro-
hibition Setting

Multiturn Limit Setting

Reset Configuration
Error of Option
Module

Initializing the Vibra-
tion Detection Level

Set Origin

Reset Motor Type
Alarm

Software Reset

Polarity Detection

Tuning-less Level Set-
ting

Easy FFT

Initialize™

Convenient Function to Use during Trial Operation > Test without a Motor

Digital Operator

Fn No.

Fn010

Fn013

Fn014

Fn01B

Fn020

Fn021

Fn030

Fn080

Fn200

Fn206

Fn005

Utility Function Name

Write Prohibition Set-
ting

Multiturn Limit Setting
after Multiturn Limit
Disagreement Alarm

Reset Option Module
Configuration Error

Initialize Vibration
Detection Level

Set Absolute Linear
Encoder Origin

Reset Motor Type
Alarm

Software Reset

Polarity Detection

Tuning-less Level Set-
ting

Easy FFT

Initialize Parameters

Executable?
Motor Not Motor
Con- Con-
nected nected
O O

X O

O O

X X

x O

O (@)

O O

X X

X X

X X

O O

Reference

~ Chap. 6.2.5
‘Write Prohibi-
tion Setting for
SERVOPACK
Parame-
ters’...page 131

~ Chap. 7.9.9
‘Multiturn Limit
Disagreement
Alarm
(A.CCO)’
...page 225

~ Chap. 16.4.7
‘Resetting
Alarms
Detected in
Option Modu-
les’...page 597

~ Chap. 7.12.1
‘Initializing the
Vibration Detec-
tion

Level’

...page 236

~ Chap. 6.17.1
‘Setting the
Origin of the
Absolute Enco-
der’...page 183

~ Chap. 7.11.1
‘Software
Reset’

...page 233

~ Chap. 6.10.1
‘Polarity Detec-
tion’...page 152

~ Chap. 9.6.1
‘Estimating the
Moment of Iner-
tia’...page 295

~ Chap. 9.15.2
‘Easy
FFT’ ...page 403

~ Chap. 6.2.6
‘Initializing SER-
VOPACK
Parameter Set-
tings’

...page 136
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Convenient Function to Use during Trial Operation > Test without a Motor

SigmaWin+

Menu Dialog
Box Button

Tuning

Monitoring

Test Operation

SigmaWin+ Function
Name

Autotuning without
Host Reference

Autotuning with Host
Reference

Custom Tuning

Adjust Anti-resonance
Control

Vibration Suppression

Product Information

Jogging

Program Jogging

Digital Operator

Fn No.

Fn201

Fn202

Fn203

Fn204

Fn205

FnO11

Fn012

FnO1E

FnO1F

Fn002

Fn004

Utility Function Name

Advanced Autotuning
without Reference

Advanced Autotuning
with Reference

One-Parameter
Tuning

Adjust Anti-resonance
Control

Vibration Suppression

Display Servomotor
Model

Display Software Ver-
sion

Display SERVOPACK
and Servomotor IDs

Display Servomotor ID
from Feedback Option
Module

Jogging

Program Jogging

Executable?
Motor Not Motor
Con- Con-
nected nected
X X

X X

X X

X X

X X

O O

O O

O O

@) @)

@) O

Reference

~ Chap. 9.7.1
‘Autotuning
without Host
Refer-

ence’

...page 306

~ Chap. 9.8.1
‘Autotuning with
a Host Refer-
ence’

...page 322

~ Chap. 9.9.1
‘Custom
Tuning’
...page 332

~ Chap. 9.10.1
‘Anti-Resonance
Control Adjust-
ment’

...page 347

~ Chap. 9.11.1
‘Vibration Sup-
press-

ion’...page 355

~ Chap. 10.2.1
‘Monitoring
Product Infor-
mat-
ion’...page 410

~ Chap. 10.2.1
‘Monitoring
Product Infor-
mat-
ion’...page 410

~ Chap. 10.2.1
‘Monitoring
Product Infor-
mat-
ion’...page 410

~ Chap. 8.4.1
‘Trial Operation
for the Servo-
motor without a
Load’

...page 255

~ Chap. 8.7.2
‘Program Jog-
ging’

...page 264
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Convenient Function to Use during Trial Operation > Test without a Motor

SigmaWin+ Digital Operator Executable?
Menu Dialog SigmaWin+ Function Fn No. Utility Function Name Motor Not Motor
Box Button Name Con- Con-
nected nected
Alarms Display Alarm Fn000 Display Alarm History O @)
Fn006 Clear Alarm History @) O

*1. Cannot be used when connecting a Linear Servomotor.
*2. An Initialize Button is displayed in the Parameter Editing Dialog Box.

Reference

~ Chap. 16.4.5
‘Displaying the
Alarm His-

tory’ ...page 594

~ Chap. 16.4.6
‘Clearing the
Alarm His-

tory’ ...page 596
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Overview and Flow of Tuning > Overview

9 Tuning

9.1 Overview

This chapter provides information on the flow of tuning, details on tuning functions, and
related operating procedures.

9.2 Overview and Flow of Tuning

9.21 Overview

Tuning is performed to optimize response by adjusting the servo gains in the SERVO-
PACK.

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 adjust-
ments considering the conditions and operating requirements of your machine.
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Overview and Flow of Tuning > Tuning Functions

< Start of Tuning >

Initial Confirmations to Ensure Safe Tuning
I Precautions to Ensure Safe Tuning

Y

Perform the tuning-less function.

v

Response acceptable?

No

End

‘ Estimate the moment of inertia.

v

‘ Perform autotuning with or without a host reference.” ‘

v

Results acceptable?

No

End

Perform custom tuning.
Continuous Vibration

Adjust anti-resonance control.
Residual Vibration When Positioning

Perform vibration suppression.

Results acceptable?

No
Perform manual tuning or the additional adjustment function.

End

No
Results acceptable?

End

Fig. 218: Overview and Flow of Tuning

*  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 reference while performing program jogging.

9.22 Tuning Functions

The following table provides an overview of the tuning functions.
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Overview and Flow of Tuning > Tuning Functions

Tuning Function Outline

Tuning-less
Function

Moment of
Inertia Estima-
tion

Autotuning
without Host
Reference

Autotuning with
Host Reference

Custom Tuning

This automatic adjustment func-
tion is designed to enable stable
operation without servo tuning.
This function can be used to
obtain a stable response regard-
less of the type of machine or
changes in the load. You can use
it with the default settings.

The moment of inertia ratio is cal-
culated by operating the Servo-
motor a few times.

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

The following parameters are
automatically adjusted in the

Applicable Con-
trol Methods

Speed control
or position con-
trol

Speed control,
position control,
or torque con-
trol

Speed control
or position con-

internal references in the SERVO- trol

PACK during automatic operation.

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

m Filters (torque reference filter
and notch filters)

Friction compensation
B Anti-resonance control
Vibration suppression
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 auto-
tuning without a host reference.

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

m Filters (torque reference filter
and notch filters)

Friction compensation
= Anti-resonance control
Vibration suppression
The following parameters are
adjusted with the position refer-
ence or speed reference input

from the host controller while the
machine is in operation.

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

m Filters (torque reference filter
and notch filters)

Friction compensation
B Anti-resonance control

Position control

Speed control
or position con-
trol

Reference

~ Chap. 9.5.1
‘Tuning-less
Func-
tion’...page 290

~ Chap. 9.6.1
‘Estimating the
Moment of Iner-
tia’...page 295

~ Chap. 9.7.1
‘Autotuning
without Host
Refer-

ence’

...page 306

~ Chap. 9.8.1
‘Autotuning with
a Host Refer-
ence’

...page 322

~ Chap. 9.9.1
‘Custom
Tuning’
...page 332
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Monitoring Methods

Tuning Function Outline Applicable Con- Reference
trol Methods

Anti-resonance This function effectively sup- Speed control ~ Chap. 9.10.1
Control Adjust-  presses continuous vibration. or position con- ‘Anti-Reso-
ment trol nance Control

Adjust-

ment’

...page 347
Vibration Sup-  This function effectively sup- Position control = Chap. 9.11.1
pression presses residual vibration if it ‘Vibration Sup-

occurs when positioning. press-

ion’...page 355
Speed Ripple This function reduces the ripple in  Speed control, =~ Chap. 9.712.1

Compensation  the motor speed. position control, ‘Speed Ripple
or torque con-  Compensa-
trol tion’ ...page 361
Additional This function combines auto- Depends onthe ~ Chap. 9.13.1
Adjustment tuning with custom tuning. You functions that ‘Additional
Function can use it to improve adjustment  you use. Adjustment
results. Func-
tions’
...page 369
Manual Tuning  You can manually adjust the Speed control, =~ Chap. 9.14.1
servo gains to adjust the position control, ‘Manual
response. or torque con- Tuning’
trol ...page 384

9.23 Diagnostic Tool

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

Diagnostic Tool Outline Applicable Con- Reference
trol Methods
Mechanical The machine is subjected to Speed control, =~ Chap. 9.15.1
Analysis vibration to detect resonance position control, ‘Mechanical
frequencies. The measurement or torque con-  Analy-
results are displayed as wave- trol sis’...page 402
forms or numeric data.
Mechanical The machine is subjected to Speed control, =~ Chap. 9.15.2
Analysis vibration to detect resonance position control, ‘Easy
frequencies. The measurement or torque con-  FFT’
results are displayed only as trol ...page 403

numeric data.

9.3  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.
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Position Control

ltem Unit
Rotary Servomotor Linear Servomotor
Torque reference %
Feedback speed min-1 mm/s
Position reference speed min-? mm/s
Position deviation Reference units
Speed Control ltem Unit
Rotary Servomotor Linear Servomotor
Torque reference %
Feedback speed min-* mm/s
Reference speed min-* mm/s
Torque Control ltem Unit
Rotary Servomotor Linear Servomotor
Torque reference %
Feedback speed min-1 mm/s

9.4  Precautions to Ensure Safe Tuning

941 Overview

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.

942 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 section for details.
~ Chap. 6.11.1 ‘Overtravel and Related Settings’ ...page 155
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94.3 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 section for details.

~ Chap. 7.8.1 ‘Selecting Torque Limits’...page 212

944 Setting the Position Deviation Overflow Alarm Level

Rotary Servomotors

Linear Servomotors

Rotary Servomotors

Linear Servomotors

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

If the alarm level is set to a suitable value, the SERVOPACK will detect excessive posi-
tion deviation and will stop the Servomotor if the Servomotor operation does not agree
with the reference.

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.

Motor speed [min-] Encoder resolution Denominator” !

Position deviation [reference units] = % — X
60 Pn102 [0.1/s)/10%2: "3~ Numerator

Fig. 219: Position Deviation - Formula - Rotary Servomotors

Motor speed [mm/s] Resolution Denominator

Position deviation [reference units] = - -
[ | P102 [0.1/s)/1072- *3 ™ Linear encoder pitch [um}/1,000 ~ Numerator

Fig. 220: Position Deviation - Formula - Linear Servomotors

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

Maximum motor speed [min-1] Encoder resolution Denominator*l

*4
X X x (1.2t02)
60 Pn102 [0.1/s)/10"2 *3 Numerator

Pn520 >

Fig. 221: Position Deviation Overflow Alarm Level - Formula - Rotary Servomotors

Maximum motor speed [mm/s] Resolution Denominator” | *4
x (1.2t02)

Pn520 >

X X
Pn102 [0.1/s)/1 0%2.%3 Linear encoder pitch [um]/1,000 Numerator

Fig. 222: Position Deviation Overflow Alarm Level - Formula - Linear Servomotors

*1. Refer to the following section for details.
~ Chap. 6.15.1 ‘Setting Unit Systems’ ...page 171

*2. When model following control (Pn140 = n.OOO1) 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 (Pn00B = n.[OCI1).

*4. The underlined coefficient “x (1.2 to 2)” adds a margin to prevent an A.d00 alarm
(Position Deviation Overflow) from occurring too frequently.

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en | 287



Tuning Sigma-7 Series SERVOPACKSs

Precautions to Ensure Safe Tuning > Setting the Position Deviation Overflow Alarm Level

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 Servomotor 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.
Denominator 1
Numerator 16

Fig. 223: Position Deviation Overflow Alarm Level - Rotary Servomotors - Calculation
Example - Formula 1
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)

Fig. 224: Position Deviation Overflow Alarm Level - Rotary Servomotors - Calculation
Example - Formula 2

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 accelera-
tion/deceleration rate so that the Servomotor can follow the position reference or increase
the position deviation overflow alarm level.

Related Parameters Position Deviation Overflow Alarm Level
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn520 1to 1 reference 5,242,880 Immediately Setup
1,073,741,82 unit
3

(applies to Position Control)

Position Deviation Overflow Warning Level

Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn51E 10 to 100 1% 100 Immediately Setup

(applies to Position Control)

Related Alarms Alarm Number ~ Alarm Name  Alarm Meaning

A.d00 Position Devia- This alarm occurs if the position deviation exceeds
tion Overflow the setting of Pn520 (Position Deviation Overflow
Alarm Level).
Related Warnings Warning Warning Name  Warning Meaning
Number
A.900 Position Devia-  This warning occurs if the position deviation
tion Overflow exceeds the specified percentage (Pn520 x Pn51E/
100).
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945 Vibration Detection Level Setting

You can set the vibration detection level (Pn312) to more accurately detect A.520 alarms

9.4.6

Related Parameters

(Vibration Alarm) and A.911 warnings (Vibration Warning) when vibration is detected

during machine operation.

Set the initial vibration detection level to an appropriate value. Refer to the following

section for details.

= Chap. 7.12.1 ‘Initializing the Vibration Detection Level’ ...page 236

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.

Position Deviation Overflow Alarm Level at Servo ON

Setting Setting Unit  Default Set- When Ena-  Classifica-
Range ting bled tion
Pn526 1to 1 reference 5,242,880 Immediately Setup
1,073,741,82 unit
3
(applies to Position Control)
Position Deviation Overflow Warning Level at Servo ON
Setting Setting Unit  Default Set- When Ena- Classifica-
Range ting bled tion
Pn528 10 to 100 1% 100 Immediately Setup
(applies to Position Control)
Rotary Servomotors Speed Limit Level at Servo ON
Setting Setting Unit Default Set- When Ena-  Classifica-
Range ting bled tion
Pn529 0to 10,000 1 min-’ 10,000 Immediately Setup
(applies to Position Control)
Linear Servomotors Speed Limit Level at Servo ON
Setting Setting Unit Default Set- When Ena- Classifica-
Range ting bled tion
Pn584 0to 10,000 1 mm/s 10,000 Immediately Setup
(applies to Position Control)
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Related Alarms

Alarm Number

Alarm Name

Position Devia-
tion Overflow
Alarm at Servo
ON

Position Devia-
tion Overflow
Alarm for
Speed Limit at
Servo ON

Alarm Meaning

This alarm occurs if Servo ON command (Enable
Operation command) is executed after the position
deviation exceeded the setting of Pn526 (Position
Deviation Overflow Alarm Level at Servo ON) while
the servo was OFF.

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
reference is input and the setting of Pn520 (Position

Deviation Overflow Alarm Level) is exceeded.

Refer to the following section for information on troubleshooting alarms.
~ Chap. 16.4.4 ‘Resetting Alarms’ ...page 594

Related Warnings

Warning Warning Name Warning Meaning

Number

A.901 Position Devia- This warning occurs if the servo is turned ON while
tion Overflow the position deviation exceeds the specified per-
Warning at centage (Pn526 x Pn528/100).
Servo ON

9.5 Tuning-less Function

9.51 Overview

The tuning-less function performs autotuning to obtain a stable response regardless of
the type of machine or changes in the load. Autotuning is started when the servo is
turned ON.

CAUTION
— The tuning-less function is disabled during torque control.

- The Servomotor may momentarily emit a sound the first time the servo
is turned ON after the Servomotor is connected to the machine. This
sound is caused by setting the automatic notch filter. It does not indicate
a problem. The sound will not be emitted from the next time the servo is
turned ON.

- The Servomotor may vibrate if it exceeds the allowable load moment
of inertia. If that occurs, set the tuning-less load level to 2 (Pn170 =
n.20000) or reduce the Tuningless Rigidity Level (Pn170 = n.COXOO).

- To ensure safety, make sure that you can perform an emergency stop at
any time when you execute the tuning-less function.

9.5.2 Application Restrictions

The following application restrictions apply to the tuning-less function.

Function Executable* Remarks
Vibration Detection Level Initiali- v -
zation
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Function Executable* Remarks

Moment of Inertia Estimation x Disable the tuning-less function
(Pn170 = n.OO0O0) before you
execute moment of inertia estima-
tion.

Autotuning without Host Refer- x Disable the tuning-less function

ence (Pn170 = n.OOC0) before you
execute autotuning without a host
reference.

Autotuning with Host Reference x -

Custom Tuning x -

Anti-Resonance Control Adjust- X -

ment

Vibration Suppression x -

Easy FFT v The tuning-less function is disa-
bled while you execute Easy FFT
and then it is enabled when Easy
FFT has been completed.

Friction Compensation x -

Gain Selection x =

Mechanical Analysis v The tuning-less function is disa-

*v: Yes x: No

9.5.3 Operating Procedure

bled while you execute mechan-
ical analysis and then it is ena-
bled when mechanical analysis
has been completed.

The tuning-less function is enabled in the default settings. No specific procedure is
required. You can use the following parameter to enable or disable the tuning-less func-

tion.

Parameter

Pn170 n.O00CI0

n.J0O01
(default
setting)

n.cJ000
(default
setting)

n.00O10

Meaning When Enabled Classification

Disable tuning-less func-
tion.

Enable tuning-less func-
tion.

After restart Setup

Use for speed control.

Use for speed control
and use host controller
for position control.

When you enable the tuning-less function, you can select the tuning-less type. Normally,
set Pn14F to n.OO20 (Use tuning-less type 3) (default setting). If compatibility with
previous models is required, set Pn14F to n.OOO0O (Use tuning-less type 1) or n.COO10

(Use tuning-less type 2).
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Parameter Meaning When Enabled Classification
Pn14F n.00000 Use tuning-less type 1.

n.C0010 Use tuning-less type
2. (The noise level is
improved more than with

tuning-less type 1.) After restart Tuning

n.00O2 O  Use tuning-less type 3.
(default
setting)

Tuning-less Level Settings If vibration or other problems occur, change the tuning-less levels. To change the tuning-
less levels, use the SigmaWin+.

Preparations
Check the following settings before you set the tuning-less levels.

B The tuning-less function must be enabled (Pn170 = n.COOO1).
B The test without a motor function must be disabled (Pn00C = n.OOOO0).

Procedure
Use the following procedure to set the tuning-less levels.

In addition to the following procedure, you can also set the parameters directly. Refer to
~ ‘Related Parameters’ ...page 292 for the parameters to set.

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

2. ) Select Response Level Setting in the Menu Dialog Box.
® The Tuning-less Level Setting-Adj Dialog Box will be displayed.

3. ) Click the A or ¥ Button to adjust the tuning-less level setting. Increase the
tuning-less level setting to increase the response. Decrease the tuning-less level
setting to suppress vibration.

The default response level setting is 4.

Tuning-less Level Description Remarks

7 Response

level: High You cannot select these

levels if tuning-less type 1
6 or 2 (Pn14F = n.OOO0O or
n.O00100) is used.

5
4 (default setting)
3
2 =
1
0 Response
level: Low

4. ) Click the Completed Button.
®» The adjustment results will be saved in the SERVOPACK.

Related Parameters Tuning-less Rigidity Level
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If you use tuning-less type 1 or 2 (Pn14F = n.O0O00O or n.OOO10), set the tuning-less
level to between 0 and 4 (Pn170 = n.J0OO to n.J400). Do not set the tuning-less level
to between 5 and 7 (Pn170 = n.O500 to n.OO7010J).

Parameter Meaning When Enabled Classification

Pn170 n.JoO0 Tuning-less rigidity level
0 (low rigidity)

n.0100 Tuning-less rigidity level
1

n.020007 Tuning-less rigidity level
2

n.030000 Tuning-less rigidity level

3
n.0400  Tuning-less rigidity level Immediately  Setup
(default 4
setting)
n.050000 Tuning-less rigidity level
5
n.J6010C7 Tuning-less rigidity level
6
n.O0700 Tuning-less rigidity level
7 (high rigidity)
Tuning-less Load Level
Parameter Meaning When Enabled Classification
Pn170 n.0C10100 Tuning-less load level 0
n. 1000 Tuning-less load level 1
(default Immediately Setup

setting)
n.20000 Tuning-less load level 2

954 Troubleshooting Alarms

An A.521 alarm (Autotuning Alarm) will occur if a resonant sound occurs or if excessive
vibration occurs during position control. If an alarm occurs, implement the following meas-
ures.

B Resonant Sound
Decrease the setting of Pn170 = n.XOOO or the setting of Pn170 = n.COXOIO.
B Excessive Vibration during Position Control

Increase the setting of Pn170 = n.XOOO or decrease the setting of Pn170 =
n.OOXOO.

9.55 Parameters Disabled by Tuning-less Function

When the tuning-less function is enabled (Pn170 = n.OCI1) (default setting), the param-
eters in the following table are disabled.

Item Parameter Name Parameter Number
Gain-Related Parameters Speed Loop Gain Pn100
Second Speed Loop Gain  Pn104
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9.5.6

9.5.7

Item

Advanced Control-Related

Parameters

Gain Selection-Related
Parameters

Parameter Name

Speed Loop Integral Time
Constant

Second Speed Loop Inte-
gral Time Constant

Position Loop Gain

Second Position Loop Gain

Moment of Inertia Ratio

Friction Compensation
Function Selection

Anti-Resonance Control
Selection

Gain Switching Selection

Parameter Number
Pn101

Pn105

Pn102
Pn106
Pn103
Pn408 = n.XOOO

Pn160 = n.COOOX

Pn139 = n.O0OOX

The tuning-less function is disabled during torque control, Easy FFT, and mechanical
analysis for a vertical axis. The gain-related parameters in the above table are enabled
for torque control, Easy FFT, and mechanical analysis. Of these, Pn100, Pn103, and
Pn104 are enabled for torque control.

Automatically Adjusted Function Setting

You can also automatically adjust notch filters.

Normally, set Pn460 to n.C01000 (Adjust automatically) (default setting). Vibration is auto-
matically detected and a notch filter is set.

Set Pn460 to n.J0IO (Do not adjust automatically) only if you do not change the setting
of the notch filter before you execute the tuning-less function.

Parameter
Pn460 n.0J0OO

n.00100
(default
setting)

Related Parameters

Meaning When Enabled Classification

Do not adjust the

second stage notch filter
automatically when the
tuning-less function is
enabled or during execu-
tion of autotuning without
a host reference, auto-
tuning with a host ref-
erence, and custom

tuning. Immediately Tuning

Adjust the second stage
notch filter automatically
when the tuning-less
function is enabled or
during execution of auto-
tuning without a host ref-
erence, autotuning with
a host reference, and
custom tuning.

The following parameters are automatically adjusted when you execute the tuning-less

function.
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Do not manually change the settings of these parameters after you have enabled the
tuningless function.

Parameter Name

Pn401 First Stage First Torque Reference Filter Time Constant
Pn40C Second Stage Notch Filter Frequency

Pn40D Second Stage Notch Filter Q Value

9.6 Estimating the Moment of Inertia

9.6.1 Overview
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 following section for the procedure.

~ Chap. 9.7.5 ‘Operating Procedure’ ...page 309

9.6.2 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 estimation, you can get an accurate load moment of inertia simply by operating the
Servomotor in the actual system in forward and reverse a few times.

The Servomotor is operated with the following specifications.

B 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)

- 1 Movement
# (1 speed
0 !
References!

Responses

R b b

SERVOPACK Travel distance
Servomotor

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

Fig. 225: Moment of Inertia Estimation

9.6.3 Restrictions

The following restrictions apply to estimating the moment of inertia.
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Systems for which Execu-
tion Cannot Be Performed

Systems for Which Adjust-
ments Cannot Be Made
Accurately

Preparations

9.6.4 Applicable Tools

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

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
®  When proportional control is used

Check the following settings 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 gain selection switch must be set to manual gain selection (Pn139 = n.OCO0).
The first gains must be selected.

The test without a motor function must be disabled (Pn00C = n.OOOO0).
There must be no alarms or warnings.

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

The parameters must not be write prohibited.

The tuning-less function must be disabled (Pn170 = n.OCCI0).

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

Tool Function Operating Procedure Reference

Digital Operator You cannot estimate the moment of inertia from the Digital Oper-
ator.

SigmaWin+ Tuning - Tuning ~ Chap. 9.6.5 ‘Operating Proce-

dure’...page 296

9.6.5 Operating Procedure

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

WARNING

Estimating the moment of inertia requires operating the Servomotor 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 imple-
ment protective controls for safety, such as the overtravel functions.

296
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CAUTION

Be aware of the following points if you cancel the moment of inertia estimation
while the Servomotor is operating.

— If you cancel operation with the Servo OFF Button, the Servomotor will
stop according to setting of the Servo OFF stopping method (Pn001 =
n.O0O0X).

- If you cancel operation with the Cancel Button, the Servomotor will decel-
erate to a stop and then enter a zero-clamped state.

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

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 meter is running is dangerous. Be sure to
carefully read the SigmaWin+ Cperation 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 needed.
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 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. 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 metor 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 (maszs) identification function iz uzed 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) ratic must be set to achieve correct tuning.
Be sure to set the ratio. The setting can be performed from the Tuning windowy.

5. If vibration iz generated, execute custom tuning.
Lower the gain until there is no vibration by executing custom tuning.

MNote: While tuning, you can read the precautions related to the process.
Click the Precautions butten provided in each tuning window.

Cancel

Fig. 226: Tuning - Warning
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4. ) Click the Execute Button.
»

CH Tuning AXIS#00

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

Precautions

— Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.

— Autotuning

Reference input from host controller

¥ Position Reference Input
Autotuning

L

" Mo Reference Input ;‘
M E
>—]

Advanced adjustment | Finizh |

Fig. 227: Tuning - Execute Moment of Inertia Ratio Identification
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5. ) Set the conditions as required.

£, Condition Setting AXIS#00

Reference
I Transmission

Condition
Setting

1 Speed Loop Setting

Pri00:5Speed Loop Gain

I3

Operation &

Measurement

1T % ikite Results

Please set the following conditions for Moment of hertia Identification.

5 Feference Selection

Setting Help

A

| £ 1000min-1(2.50 turrs MAX)

5o 6

[0.1Hz] Edit
Prn101:Speed Loop Ihteeral Time Constant
[2000 [0.01ms] 7 | Detailed Setting{limitation in operation) |
o, fcceleration
2 | Identification start level | 3 | | | 2000040
200 [%] Edit .
| [ EO00O0 - 2707648 ) [min—1/=]
A Speed
CAUT;ON I =T 1 #H 100000
The Maoment of Inertia Ratio can not be identified correctly {008 - 1100007 [mir—1]
under the following cases:
1. \When the torque limit is active Movine distance ATED
Please see the Setting Help in detail. ! - e
JELR I i
Execute the zoftware reset function, or turn the power off d L aiafimr.
and then on after completion of execution.
| Mext > | Cancel |

Fig. 228: Tuning - Condition Setting AXIS#00
» 1 - 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.

2 - Identification 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, causing moment of inertia estimation to fail.

If that occurs, estimation may be possible if you double the setting of the start

level.
3 - Edit Buttons

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

4 - Help Button

Click this button to display guidelines for setting the reference conditions. Make
the following settings as required.
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m  QOperate the Servomotor to measure the load moment of inertia of the
machine in comparison with the rotor moment of inertia.

m  Set the operation mode, reference pattern (maximum acceleration rate, max-
imum speed, and maximum travel distance), and speed loop-related parame-
ters.

m  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.

5 - Reference Selection Area

Either select the reference pattern for estimation processing from the box, or set
the values in the Detailed Setting Group. Generally speaking, the larger the max-
imum acceleration 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.

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

I 1

Reference confirmation ==

Mowing distance 2 .50 [rotation]

Driving pattern

)
W
¥
o
T

W Speed 1000.00  [min-1]
T1:Acceleration Time 0 [mz]
T2:Constant-speed time 1040 [m=]
Total operation time 400 [ms]

.................................

.................................

Fig. 229: Tuning - Reference Transmission Dialog Box, 1, en_GBTuning - Reference
Confirmation Dialog Box

7 - Detailed Setting Area

You can change the settings by moving the bars or directly inputting the settings
to create the required reference pattern.

8 - Next Button

Click this button to display the Reference Transmission Dialog Box.
9 - Cancel Button

Click this button to return to the Tuning Dialog Box.
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CAUTION
— The travel distance is the distance for one operation in the for-

ward or reverse direction. During multiple operations, the oper-
ation 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, overshooting and undershooting may occur and
may cause the maximum speed setting to be exceeded tempora-
rily. Allow sufficient leeway in the settings.

O When Measurement Is Not Correct

ﬂ' Estimating the moment of inertia ratio cannot be performed cor-
rectly 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.

E:I Reference Transmission AXIS#00 £3
Condition Feference Operation & .
Setting ™ Tranzmizzion = Messurement nmb Write Results
Transferring Reference Conditions to the Servopack. ‘ Start |H | |

0%

Fig. 230: Tuning - Reference Transmission Dialog Box
®» 1 - Start Button

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

2 - Cancel Button

The Cancel Button is enabled only while data is being transferred to the SERVO-
PACK.

You cannot use it after the transfer has been completed.
3 - Back Button
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This button returns you to the Condition Setting Dialog Box. It is disabled while
data is being transferred.
4 - 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.
5 - 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.
9. ) Click the Servo On Button.

»
5 Operation/Measurement AXIS#00 E3
gg?tcilrigon L4 -Fr{re;ﬁéﬂiiion -, ?nﬂi?&igﬁént b Write Results Precautions
1Count [dentification/Fwd Measurement.. Freparation
Servo Of\J’J-"Q_f_F_DJZLEEa_t_igp__H~ R

Moment of Inertia Ratio
prior ta Identifving

300 %]

v

[entified Moment of
Ihertia Ratio

(]

0%

Cancel

Fig. 231: Tuning - Operation/Measurement Dialog Box
10.) Click the Forward Button.

The Servomotor 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.
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11.) Click the Reverse Button.

£,u Operation/Measurement AXIS#00

Condition Reference Operation & . .
Setting I Transmission I heszuremert nmb Write Results Precautions |
1Count [dentification/Rev. Measurement..Prep. Complete

Servo ONAOFF operation Fur

»

Reverse

9

Moment of Inertia Ratio
prior to Identifying

300 %
[entified Moment of
Ihertia Ratio

B

< Back |

Fig. 232: Tuning - Operation/Measurement Dialog Box - Reverse Button

®» The Servomotor 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.

£ 4 Operation,/Measurement AXIS#00

Condition
Setting

2Count

Servo OMAOFF operation

Reference
= Transmizzion

I3

Operation &
Messurement

- ‘irite Results

[dentification/Fwd Measurament. Prap. Complets

Precautions |

S

Reverse

@

Mament of Inertia Ratio
prior to Identifying

300 %]
[dentified Moment of
Ihertia Ratio

< Back

Fig. 233: Tuning - Operation/Measurement Dialog Box - Forward Button
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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.

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
ﬂl OFF the servo.

P "

Morment of Inertia Identification @

l 3 It turns the Servo OFF.

0K Cancel

Fig. 234: Tuning - Moment of Inertia Identification - It turns the Servo OFF Box
15.) Click the Writing Results Button.

£ n Write Results AXIS#00 £3
Condition Reference Operation / .
Setting = Transmizzion = heszurement nmb  Urite Results

Writes the Identified Moment of Inertia Ratio.

-

Identified Moment of Ihertia Ratio Pr103 : Moment of nertia Ratio
e S ) o

Witing Fesults

4 5
I N |

Fig. 235: Tuning - Write Results AXIS#00
» 1 - Identified Moment of Inertia Ratio Box
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The moment of inertia ratio that was found with operation and measurements is
displayed here.
2 - 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.

3 - 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 opera-
tion and measurements will be displayed as the new setting.

4 - Back Button

This button is disabled.

5 - 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
! . 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 servo is

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

Cancel

Fig. 236: Tuning - Software Reset Function Information
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18.) Click the Execute Button.

i )

(I} software Reset Common for the Unit @

The zoftware reset function will be executed.
The Servopack will stop responding for approximatehy 5
seconds after the fuction begins.

(%

Fig. 237: Tuning - Software Reset Common for the Unit - Execute Button

®» [f 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.

9.7 Autotuning without Host Reference

9.71 Overview

This section describes autotuning without a host reference.

@) — Autotuning without a host reference performs adjustments based on
the setting of the speed loop gain (Pn100). Therefore, precise adjust-
ﬂ' ments cannot be made if there is vibration when adjustments are

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

— You cannot execute autotuning without a host reference if the tuning-
less function is enabled (Pn170 = n.JJ[J1 (default setting)). Disable
the tuning-less function (Pn170 = n.[J[J[J0) before you execute auto-
tuning without a host reference.

— If you change the machine load conditions or drive system after you
execute autotuning without 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 auto-
tuning without a host reference for any other conditions, the machine
may vibrate and may be damaged.

Pn140 = n.JJL70 (Do not use model following control.)

Pn160 = n.[JJJ0 (Do not use anti-resonance control.)

Pn408 = n.00LJ0 (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 (Pn00B = n.[J[J[J1) and then turn the power supply OFF
and ON again.
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9.7.2 Outline

For autotuning without a host reference, operation is automatically performed by the
SERVOPACK for round-trip (forward and reverse) operation to adjust for machine charac-
teristics 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

Vibration suppression (only for mode 2 or 3)

Refer to the following section for details on the parameters that are adjusted.
~ Chap. 9.7.8 ‘Related Parameters’...page 321

The Servomotor is operated with the following specifications.

Maximum Speed Rated motor speed x 2/3
Acceleration Torque Rated motor torque: Approx. 100%

Note: The acceleration torque depends on the setting of the
moment of inertia ratio (Pn103), and the influences of machine
friction and external disturbance.

Travel Distance Rotary Servomotors You can set the desired travel distance.
The default setting is for a value equivalent
to 3 Servomotor shaft rotations.

Direct Drive Servo-  You can set the desired travel distance.
motors The default setting is for a value equivalent
to 0.3 rotations.

Linear Servomotors You can set the desired travel distance in
increments of 1,000 reference units. (The
default setting is for 90 mm.)

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

Fig. 238: Autotuning without Host Reference
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973 Restrictions

Systems for Which Execu-
tion Cannot Be Performed

Systems for Which Adjust-
ments Cannot Be Made
Accurately

Preparations

WARNING

Autotuning without a host reference requires operating the Servomotor 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 imple-
ment protective controls for safety, such as the overtravel functions.

The following restrictions apply to autotuning without a host reference.

If you cannot use autotuning without a host reference because of these restrictions, use
autotuning with a host reference or custom tuning. Refer to the following sections for
details.

~ Chap. 9.8.1 ‘Autotuning with a Host Reference’ ...page 322
~ Chap. 9.9.1 ‘Custom Tuning’ ...page 332

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

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

B When the position integration function is used
B When proportional control is used
B 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 estimation has been completed.

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

Check the following settings 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 gain selection switch must be set to manual gain selection (Pn139 = n.OOOO0).
The first gains must be selected.

The test without a motor function must be disabled (Pn0O0C = n.CJOCO0).

There must be no alarms or warnings.

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

The parameters must not be write prohibited.
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B The tuning-less function must be disabled (Pn170 = n.OOOO0), or the tuning-less
function must be enabled (Pn170 = n.OOC1) (default setting) and moment of inertia
estimation must be specified.

® If you execute autotuning without a host reference during speed control, set the mode
to 1.

O If you start autotuning without a host reference while the SERVOPACK is
in speed control for mode 2 or 3, the SERVOPACK will change to position

ﬂ' control automatically to perform autotuning without a host reference. The
SERVOPACK will return to speed control after autotuning has been com-
pleted.

9.74 Applicable Tools

The following table lists the tools that you can use to perform autotuning without a host
reference and the applicable tool functions.

Tool Function Operating Procedure Reference

Digital Operator Fn201 >-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)

SigmaWin+ Tuning - Tuning ~ Chap. 9.7.5 ‘Operating Proce-

dure’...page 309

9.7.5 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.

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.
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4. ) Click the Execute Button.
»

Tuning @
A WARNING

This function executes tuning for the Servopack. Using this function while the metor is running iz dangerous. Be sure to
carefully read the SigmaWin+ 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 needed.
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 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. 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 (mazs) 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 =&t the ratio. The setting can be performed from the Tuning window

5. If vibration iz generated, execute custom tuning.
Lower the gain until there is 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 windows.

Execute Cancel

Fig. 239: Tuning - Warning
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5. ) Select the No Reference Input Option in the Autotuning Area and then click the

Autotuning Button.

Lo Tuning AXIS#00

=

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

Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.

0 o Edit

Autotuning

Reference input from host controller

(" Position Reference Input

Precautions

Autotuning

Advanced adjustment |

Finish

Fig. 240: Tuning AXIS#00 - Autotuning - No Reference Input
»

L

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

| | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |

311



Tuning Sigma-7 Series SERVOPACKSs

Autotuning without Host Reference > Operating Procedure

Tuning @

A WARNING

The moment of inertia (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 vou want to continue tuning?

OK Cancel

Fig. 241: Tuning - Warning - The Moment of Inertia Ratio has never been changed from
the default setting

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.

['E Autotuning - Setting Conditions AXIS#00 ==

Set conditions.

Switching the load moment of intertia (load mass) identification

1 G 1:A moment of inertia iz not presumed. jj

Mode selection
2 UZ:Furpus'rtiuning jj

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

Mechanizm selection
3 [|2:Elall screw mechanism or linear motor - j

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 moving range from the current value is specified.

4 728 X 1000 = Tes000 [reference units]

(99990 - 99990)
(Setting invalid range : -131 - 131) — [Rotation]

Tuning parameters

5 (I_ Sfart tuning using the default settings)

Cancel

Fig. 242: Autotuning - Setting Conditions AXIS#00

312 | | PROFINET Communications - SIEP YEUOC7P 02A Revision 1 | en |



Sigma-7 Series SERVOPACKSs

Tuning

Autotuning without Host Reference > Operating Procedure

=» 1 - 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.

2 - Mode selection Box

Set the mode.

® 1: Standard

Standard gain adjustment is performed. In addition to gain adjustment, notch
filters and anti-resonance control are automatically adjusted.

® 2: For positioning
Tuning is performed for positioning applications. In addition to gain adjust-

ment, model following control, notch filters, anti-resonance control, and vibra-
tion suppression are automatically adjusted.

®  3: For positioning especially to prevent overshooting

Tuning is performed for positioning applications with emphasis on eliminating
overshooting. In addition to gain adjustment, notch filters, antiresonance con-
trol, and vibration suppression are automatically adjusted.

3 - 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 guide-
lines.

® 1: Belt mechanism
Tuning is performed for a mechanism with relatively low rigidity, e.g., a belt.
m  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 model

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

4 - Distance Box

Set the travel distance.

Movement range: -99,990,000 to +99,990,000 [reference units]
Minimum setting increment for travel distance: 1,000 [reference units]

Negative values are for reverse operation and positive values are for forward
operation 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
recommend that you use approximately the default distance setting.

Rotary Servomotors: 0.5 rotations

Direct Drive Servomotors: 0.05 rotations
Linear Servomotors: 5 mm

5 - Tuning parameters Box

Specify the parameters to use for tuning.
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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.

6 - Next Button
7. ) Click the Servo ON Button.

L 4

— Servo ON/QOFF operation
Servo ON
& | servooFF E
— Tuning
Start tuning
Meode =election
tZ: For positioning
Mechanism selection
|2:Elall screw mechanism or linear motor
Distance
@N otch fitter I;;m [reference units]
@AI’IH—FES Adj I:?l.ﬂ' [Rotation]
@‘u’ih Suppress
Precautions | < Back | Fimish Cancel

Fig. 243: Autotuning - Automatic Setting AXIS#00 - Servo ON
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8. ) Click the Start tuning Button.

»

Autotuning without Host Reference > Operating Procedure

Waiting for exacution

— Servo ON/OFF operation

[f'& Autotuning - Automatic setting AXIS#00

Servo OFF
O | Servo ON Q

— Tuning

Start tuning

i O}

Mode selection

|2: For positioning

Mechaniem selection

|2:Eall screw mechanism or linear motor

Distance
@Nutch fitter I’(gﬁu.u.u. [reference units]
(O Antires Adj = Rotation]
@‘v"ih Suppress
Precautions | <= Back | Finizh Cancel

Fig. 244: Autotuning - Automatic Setting AXIS#00 - Start tuning
9. , Confirm safety around moving parts and click the Yes Button