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About this Manual

This manual provides information required to select 2-7S SERVOPACKSs with EtherCAT Communi-
cations 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 X-7-Series AC Servo Drives.
Keep this manual in a safe place so that it can be referred to whenever necessary.

Outline of Manual

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

Chapter Chapter Title Contents
1 Basic Information on Provides information required to select SERVOPACKS, such as SER-
SERVOPACKSs VOPACK models and combinations with Servomotors.
Provides information required to select SERVOPACKS, such as specifi-
2 Selecting a SERVOPACK cations, block diagrams, dimensional drawings, and connection exam-
ples.
3 SERVOPACK Installation E’Cr)%\éides information on installing SERVOPACKSs in the required loca-
4 Wiring and Connecting Provides information on wiring and connecting SERVOPACKS to power
SERVOPACKSs supplies and peripheral devices.
5 Wiring and Settings for the Provides information about selecting the resistor, wiring, and parameter
Dynamic Brake settings when using the dynamic brake.
6 Basic Functions That Require Set- | Describes the basic functions that must be set before you start Servo
ting before Operation System operation. It also describes the setting methods.
L . Describes the application functions that you can set before you start
! Application Functions Servo System operation. It also describes the setting methods.
8 Trial Operation and Actual Provides information on the flow and procedures for trial operation and
Operation convenient functions to use during trial operation.
9 Tuning Provides information on the flow of tuning, details on tuning functions,

and related operating procedures.

Provides information on monitoring SERVOPACK product information
and SERVOPACK status.

Provides detailed information on performing fully-closed loop control

10 Monitoring

11 Fully-Closed Loop Control with the SERVOPACK.

12 Safety Functions Ego(\:/:?es detailed information on the safety functions of the SERVO-
13 EtherCAT Communications Provides basic information on EtherCAT communications.

14 CiA402 Drive Profile Provides detailed information on the CiA402 drive profile.

15 Object Dictionary Provides an overview and details on the object dictionary.

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

17 Parameter and Object Lists Provides information on parameters and objects.

Provides information on interpreting panel displays and tables of corre-
sponding SERVOPACK and SigmaWin+ function names.

16 Maintenance

18 Appendices




Related Documents

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

to these documents as required.
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Classification

Document Name

Document No.

Description

0)
Enclosed Document

X-7-Series AC Servo Drive
2-7S and Z-7W SERVOPACK
with 400 V-Input Power
Safety Precautions

TOMP C710828 02

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

@

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

X-7-Series AC Servo Drive

¥-7S SERVOPACK with

400 V-Input Power and
EtherCAT (CoE) Communications
References FT/EX Specification
ZONE Outputs Product Manual

SIEP S800001 80

X-7-Series AC Servo Drive

2-7S SERVOPACK with

400-V Input Power and
MECHATROLINK-III
Communications References
RJ-45 Connectors FT/EX Specifi-
cation ZONE Outputs Product
Manual

SIEP S8000002 14

X-7-Series AC Servo Drive

2-7W SERVOPACK with

400-V Input Power and
EtherCAT (CoE) Communications
References

Product Manual

SIEP S800002 19

X-7-Series AC Servo Drive
>-7W SERVOPACK with
400-V Input Power and
MECHATROLINK-III
Communications References
RJ-45 Connectors

Product Manual

SIEP S800002 20

Provide detailed information on
selecting Z-7-Series SERVOPACKs
and information on installing, con-
necting, setting, performing trial
operation for, tuning, monitoring, and
maintaining the Servo Drives.

®

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

Product Manual

X-7-Series AC Servo Drive

2-7S SERVOPACK with

400-V Input Power and
EtherCAT (CoE) Communications
References

FT/EX Specification

for Advanced Safety Module
Product Manual

This manual
(SIEP S800002 30)

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

@
Enclosed Documents

AC Servo Drive
Rotary Servomotor
Safety Precautions

TOBP C230260 00

Provides detailed information for
the safe usage of X-7-Series Rotary
Servomotors and Direct Drive Ser-

vomotors.

AC Servomotor
Linear ¥ Series
Safety Precautions

TOBP C230800 00

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

®

X-7-Series

Rotary Servomotor
Product Manual

X-7-Series AC Servo Drive
Rotary Servomotor with
400 V-Input Power
Product Manual

SIEP S800001 86

®

X-7-Series

Linear Servomotor
Product Manual

X-7-Series AC Servo Drive
Linear Servomotor with
400 V-Input Power
Product Manual

SIEP S800001 81

Provide detailed information on
selecting, installing, and connecting
the X-7-Series Servomotors.

0]

X-7-Series
Operation Interface
Operating Manuals

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

SIEP S800001 33

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

AC Servo Drive
Engineering Tool
SigmaWin+
Operation Manual

SIET S800001 34

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

System.




Using This Manual

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

Term

Meaning

Servomotor

A X-7-Series Rotary Servomotor or Linear Servomotor

Rotary Servomotor

A X-7-Series Rotary Servomotor (SGM7J, SGM7A, or SGM7G).

Linear Servomotor

A X-7-Series Linear Servomotor (SGLF or SGLT).

SERVOPACK

A X-7-Series Z-7S servo amplifier with EtherCAT Communications References.

Servo Drive

The combination of a Servomotor and SERVOPACK.

Servo System

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

servo ON

Supplying power to the motor.

servo OFF

Not supplying power to the motor.

Servo ON command
(Enable Operation
command)

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.

Refer to the following section for details.

I 14.1 Device Control (page 14-3)

Servo OFF command
(Disable Operation
command)

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 O (OFF) while the control power supply and main
circuit power supply are ON.

Refer to the following section for details.

I 14.1 Device Control (page 14-3)

base block (BB)

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

servo lock

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

Main Circuit Cable

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

SigmaWin+

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

@ Differences in Terms for Rotary Servomotors and Linear Servomotors

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

Rotary Servomotors Linear Servomotors

torque force
moment of inertia mass
rotation movement

forward movement and reverse movement
forward and reverse pulse trains
linear encoder
absolute linear encoder
incremental linear encoder

forward rotation and reverse rotation
CW and CCW pulse trains
rotary encoder
absolute rotary encoder
incremental rotary encoder

unit: min™’ unit: mm/s

unit: N-m unit: N




€ Notation Used in this Manual

B Notation for Reverse Signals

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

before the signal abbreviation.
Notation Example
BK is written as /BK.

B Notation for Parameters

The notation depends on whether the parameter requires a numeric setting (parameter for numeric

setting) or requires the selection of a function (parameter for selecting functions).
 Parameters for Numeric Settings

Parameter number

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100
(2100h) Setting Range Setting Unit Default Setting When Enabled Classification
/ 10 to 20,000 0.1 Hz 400, Immediately Tunjng
Objectindex | [ Thisisthe | [This s the minimum | [This is the This is when any

number used to
access the
parameter with

for the
parameter.

setting range

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

parameter
setting before
shipment.

This is the parameter

change made to
classification.

the parameter will
become effective.

EtherCAT (CoE)
communications

- Parameters for Selecting Functions

Parameter number

\ Parameter Meaning When Enabled Classification

n.0o00 Use the encoder according to encoder specifications.
(default setting)

Pn002 Use th g , o J

(2002h) n.O0100 se the encoder as an incremental encoder. After restart Setup
n.0200 Use the encoder as a single-turn absolute encoder.

AN N\
ANN N\

Object index number
used to access the
parameter with
EtherCAT (CoE)

The notation “n.0OOO” indicates a parameter for
selecting functions.
Each O indicates the setting for one digit.

The notation shown here means that the third digit
from the right is set to 2.

This column explains the
selections for the function.

communications

Notation Example

Notation Examples for Pn002

Digit Notation

Numeric Value Notation

n.0 00O Notation Meaning Notation Meaning
T_, Pn002 = |Indicates the first digit from Pn002 = | Indicates that the first digit from

n.O0O0OX | the right in Pn002. n.OO0O0O1 | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.O00OXO | from the right in Pn002. n.OO10 | the right in Pn002 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OOXOO | the right in Pn002. n.0100 | the right in Pn002 is set to 1.

. Pn002 = |Indicates the fourth digit from || Pn002 = | Indicates that the fourth digit from

© n.XOOO | the right in Pn002. n.1000 | the right in Pn002 is set to 1.

€ Engineering Tools Used in This Manual

This manual uses the interfaces of the SigmaWin+ for descriptions.
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&€ Trademarks

» EtherCAT® and Safety over EtherCAT® are registered trademarks and patented technologies,
licensed by Beckhoff Automation GmbH, Germany.

* QR code is a trademark of Denso Wave Inc.

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

& Visual Aids

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

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

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

Term

Example Indicates operating or setting examples.

Information Indicates supplemental information to deepen understanding or useful information.



Safety Precautions

€ Safety Information

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

tions that are provided.

A DANGER

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

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

/\ CAUTION

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

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




€ Safety Precautions That Must Always Be Observed

B General Precautions

A DANGER

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

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

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

/\ WARNING

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

® Connect the ground terminals on the SERVOPACK and Servomotor to ground poles according
to local electrical codes. (Connect to 10 Q or less for the SERVOPACK.)
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.

/\ CAUTION

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

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

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

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

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




NOTICE

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

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

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

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

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

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

B Storage Precautions

/\ CAUTION

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

NOTICE

® Do not install or store the product in any of the following locations.
+ Locations that are subject to direct sunlight
» Locations that are subject to ambient temperatures that exceed product specifications
» Locations that are subject to relative humidities that exceed product specifications
» Locations that are subject to condensation as the result of extreme changes in temperature
» Locations that are subject to corrosive or flammable gases
 Locations that are near flammable materials

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

B Transportation Precautions

/N\ CAUTION

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

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

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

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




NOTICE

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

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

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

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

minutes or more.

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

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

B |nstallation Precautions

/\ CAUTION

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

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

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

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

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

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

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

» Locations that are subject to direct sunlight
Locations that are subject to ambient temperatures that exceed product specifications
Locations that are subject to relative humidities that exceed product specifications
Locations that are subject to condensation as the result of extreme changes in temperature
Locations that are subject to corrosive or flammable gases
Locations that are near flammable materials
Locations that are subject to dust, salts, or iron powder
Locations that are subject to water, oil, or chemicals
Locations that are subject to vibration or shock that exceeds product specifications
Locations that are subject to radiation
If you store or install the product in any of the above locations, the product may fail or be damaged.

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

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

® Always install a SERVOPACK in a control panel.

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

B Wiring Precautions

A DANGER

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

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

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

® Connect the AC and DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals on the SERVOPACK.
« Connect a DC power supply to the B1 and © 2 terminals and the 24 V and 0 V terminals on the SER-
VOPACK.
There is a risk of failure or fire.
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/\ CAUTION

® Wait for six minutes after turning OFF the power supply and then make sure that the CHARGE
indicator is not lit before starting wiring or inspection work. Do not touch the power supply ter-
minals while the CHARGE lamp is lit after turning OFF the power supply because high voltage
may still remain in the SERVOPACK.
There is a risk of electric shock.

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

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

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

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

® The maximum wiring length is 10 m for Control Power Supply Cables (+24 V, 0 V), 3 m for I/0
Signal Cables, and 50 m for Encoder Cables or Servomotor Main Circuit Cables.

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

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

nals, has been completed.

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

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

NOTICE

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

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

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

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

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

® If you use an External Regenerative Resistor or External Dynamic Brake Resistor, use cable ties,
clamps, or other means to secure the resistor so that the connectors or terminal blocks inside
the SERVOPACK will not be affected even if the resistor is subjected to vibration or shock.
There is a risk of SERVOPACK damage.
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B Operation Precautions

/\ WARNING

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

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

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

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

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

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

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

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

/\ CAUTION

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

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

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

Servomotor will stop as follows:

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

« If you turn OFF the control power supply during operation without turning OFF the servo, the Servo-
motor will stop abruptly with the dynamic brake or it will coast to a stop. For details, refer to the man-
ual for the SERVOPACK.

« If you use an External Dynamic Brake Resistor, the Servomotor stopping method will be different
from when the built-in dynamic brake resistor is used. For details, refer to the product manual for
your SERVOPACK.

® Do not use the dynamic brake for any application other than an emergency stop.
There is a risk of failure due to rapid deterioration of elements in the SERVOPACK and the risk of
unexpected operation, machine damage, burning, or injury.
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NOTICE

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

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

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

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

B Maintenance and Inspection Precautions

A DANGER

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

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

/\ CAUTION

® Wait for six minutes after turning OFF the power supply and then make sure that the CHARGE
indicator is not lit before starting wiring or inspection work. Do not touch the power supply ter-
minals while the CHARGE lamp is lit after turning OFF the power supply because high voltage
may still remain in the SERVOPACK.
There is a risk of electric shock.

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

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

A DANGER

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

/\ WARNING

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

/N\ CAUTION

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

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

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

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

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

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

B Disposal Precautions

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

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

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

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

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

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

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




@ Details of Warranty

B Warranty Period

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

B Warranty Scope

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

Yaskawa occurs during the above warranty period.

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

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

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

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

« Causes not attributable to the delivered product itself

* Modifications or repairs not performed by Yaskawa

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

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

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

€ Limitations of Liability

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

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

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

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

« Itis the customer’s responsibility to confirm conformity with any standards, codes, or regulations
that apply if the Yaskawa product is used in combination with any other products.

« The customer must confirm that the Yaskawa product is suitable for the systems, machines, and
equipment used by the customer.

« Consult with Yaskawa to determine whether use in the following applications is acceptable. If use
in the application is acceptable, use the product with extra allowance in ratings and specifica-
tions, and provide safety measures to minimize hazards in the event of failure.

«Outdoor use, use involving potential chemical contamination or electrical interference, or use
in conditions or environments not described in product catalogs or manuals

*Nuclear energy control systems, combustion systems, railroad systems, aviation systems,
vehicle systems, medical equipment, amusement machines, and installations subject to sep-
arate industry or government regulations

«Systems, machines, and equipment that may present a risk to life or property

+Systems that require a high degree of reliability, such as systems that supply gas, water, or
electricity, or systems that operate continuously 24 hours a day

*Other systems that require a similar high degree of safety

* Never use the product for an application involving serious risk to life or property without first
ensuring that the system is designed to secure the required level of safety with risk warnings and
redundancy, and that the Yaskawa product is properly rated and installed.

» The circuit examples and other application examples described in product catalogs and manuals
are for reference. Check the functionality and safety of the actual devices and equipment to be
used before using the product.

* Read and understand all use prohibitions and precautions, and operate the Yaskawa product
correctly to prevent accidental harm to third parties.

® Specifications Change

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



Compliance with UL Standards, EU Directives, UK Regulations, and Other Safety Standards

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

Refer to the Servomotor manual for compliant standards of Servomotors.

€ North American Safety Standards (UL)

® 0

L

o

=

oz

(8]

(9}

North American Safety Standards
Product Model (UL File No.)
UL 61800-5-1 (E147823)

SERVOPACK SGD7S CSA C22.9 No.274

€ European Directives

C€

Product Model EU Directive Harmonized Standards
Machinery Directive E“ :Eg éggg?_t 2015
2006/42/EC
EN 61800-5-2
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
SERVOPACK SGD7S 2014/30/EU EN 61000-6-4

EN 61800-3 (Category C2, Second environment)

Low Voltage Directive
2014/35/EU EN 61800-5-1

RoHS Directive
2011/65/EU (EU)2015/863

EN IEC 63000

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

2. These products are for industrial use. In home environments, these products may cause electromagnetic interfer-
ence and additional noise reduction measures may be necessary.
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€ UK Conformity Assessed (UKCA)

UK
CA

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

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

Restriction of the Use of

Certain Hazardous Sub-

stances in Electrical and EN IEC 63000

Electronic Equipment Reg-
ulations
S.I. 2012/3032

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

€ Safety Standards

Product Model Safety Standards Standards
. EN ISO 13849-1: 2015
Safety of Machinery EN 60204-1

EN 61508 series
SERVOPACK SGD7S Functional Safety EN IEC 62061
EN 61800-5-2
. EN 61326-3-1
Functional Safety EMC EN 61000-6-7

W Safety Parameters

Item Standards Performance Level
Safety Integrity Level EN 61508 SILS
EN IEC 62061 maximum SIL 3
Mission Time EN 61508 10 years 20 years
Probability of Dangerous Failure per EN 61508 PFH = 4.60 x 10°[1/h] | PFH = 4.62 x 10°[1/h]
Hour EN IEC 62061 (4.60% of SIL3) (4.62% of SIL3)

Performance Level

EN ISO 13849-1

PLe (Category 3)

Mean Time to Dangerous Failure of
Each Channel

EN ISO 13849-1

MTTFd: High

Average Diagnostic Coverage

EN ISO 13849-1

DCavg: Medium

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

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

Introduction to the Product

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.

These SERVOPACKSs (FT91 specification) support the Advanced Safety Module and ZONE out-
puts.

By connecting the Advanced Safety Module (model: SGD7S-0OSBOON) to the SERVOPACK
enables the use of the many types of safety functions in the Advanced Safety Module in addi-
tion to the those in the SERVOPACK. Purchase the Advanced Safety Module separately.

ZONE outputs are used to output signals during preset ranges of positions. You can use the
ZONE outputs as triggers for operations related to positioning.

Refer to the following chapter for details on ZONE outputs.
I 7.14 ZONE Outputs on page 7-58
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1.2 Introduction to EtherCAT

1.2.1 Introduction to CANopen

Introduction to EtherCAT

The CANopen over EtherCAT (CoE) Communications Reference SERVOPACKSs implement the
CiA 402 CANopen drive profile for EtherCAT communications (real-time Ethernet communica-
tions).

Basic position, speed, and torque control are supported along with synchronous position,
speed, and torque control. 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 EtherCAT communications to control the high-level servo control perfor-
mance, advanced turning functions, and many actuators of the -7 Series.

121 Introduction to CANopen
The CiA 402 CANopen profile is based on the IEC 61800-7-1, IEC61800-7-201, and IEC
61800-7-301 standards for international standardization of drive control and operation control.
122 CANopen over EtherCAT OSI Model

The OSI model implemented by the SERVOPACKS consists of three layers: the application
layer (CANopen), the data link layer (EtherCAT), and the physical layer (Ethernet). The four lay-
ers other than the application layer, data link layer, and physical layer are not used. The data
link layer is implemented with EtherCAT communications and the application layer is imple-
mented with the DS402 CANopen drive profile.

This manual describes mainly the specifications of the application layer implemented in the
SERVOPACKS. For detailed information on the data link layer (EtherCAT), refer to documenta-
tion provided by the EtherCAT Technology Group.

Servo application

CANopen service (CoE)

Object dictionary
EtherCAT Application layer
state . . . (CANopen DS402)
machine Serwce(g[aJTOa)obJect PDO mappings
iC 3J°T s 10 —
| Registers | | Mailbox | | Process data |
| FMMU 2 | | FMMU 0 | | FMMU 1 | Data link layer
(EtherCAT)
|Syncl\/lan O| |Syncl\/|an 1| |Syncl\/|an 2| |Syncl\/|an 8|

EtherCAT data link layer

Physical layer

Ethernet physical layer (Ethernet)

The object dictionary in the application layer includes parameters, application data, and PDO
mapping information between the master and slaves.

The process data objects (PDOs) consist of the objects in the object dictionary that can be
mapped to PDO mappings. The PDO mappings define the structure and contents of the pro-
cess data.



1.2 Introduction to EtherCAT

1.2.3 Sending and Receiving Data in EtherCAT (CoE) Communications

123

Sending and Receiving Data in EtherCAT (CoE) Commu-
nications

Objects are used to send and receive data in EtherCAT (CoE) communications.

Reading and writing object data is performed in process data communications (PDO service),
which transfers data cyclically, and in mailbox communications (SDO service), which transfers
data non-cyclically.

Process data communications are used to read and write PDOs. Mailbox communications
(SDO) are used to read and write object dictionary data entries.

1.24

CoE Terminology

The EtherCAT and CANopen terms that are used in this manual are described in the following
table.

Term Abbreviation Description
A non-profit organization established in 1992 as a joint ven-
CAN in Automation CiA ture between companies to provide CAN technical informa-

tion, product information, and marketing information.

Communications protocol for the physical layer and data link
Controller Area Network CAN layer established for automotive LANSs. It was established as
an international standard as ISO 11898.

An upper-layer protocol based on the international CAN stan-
dard (EN 50325-4).

It consists of profile specifications for the application layer,
communications, applications, devices, and interfaces.

A network that uses Ethernet for the physical layer, EtherCAT
CANopen over EtherCAT CoE for the data link layer, and CANopen for the application layer
in a seven-layer OSI reference model.

A clock distribution mechanism that is used to synchronize
the EtherCAT slaves with the EtherCAT master.

CANopen CANopen

Distributed Clocks DC

Electrically Erasable
Programmable Read Only EEPROM A ROM that can be electrically overwritten.
Memory

A hardware chip that processes EtherCAT communications
(such as loopbacks) and manages the distributed clock.

A state machine in which the state of EtherCAT (the data link
layer) changes according to transition conditions.

An international organization established in 2003 to provide
EtherCAT Technology Group | ETG support for developing EtherCAT technologies and to pro-
mote the spread of EtherCAT technologies.

EtherCAT Slave Controller ESC

EtherCAT State Machine ESM

Ethernet for Control

Automation Technology EtherCAT An open network developed by Beckhoff Automation.
Fieldous Memory . )
Management Unit FMMU A unit that manages fieldbus memory.
INIT INIT The Init state in the EtherCAT state machine.
OPERATIONAL OP The Operational state in the EtherCAT state machine.

. I A group of objects and structure supported by an EtherCAT
Object Dictionary oD SERVOPACK.
Process Data Object PDO Objects that are sent and received in cyclic communications.
Process Data Object . Definitions of the applications objects that are sent with
Mapping PDO mapping PDOs.
Service Data Object sSDO %}rjgots that are sent and received in mailbox communica-
PRE-OPERATIONAL PREOP The Pre-operational state in the EtherCAT state machine.

The data contained in application objects that are periodically
transferred for measurements or controls.

Continued on next page.

Process data -
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1.2 Introduction to EtherCAT

1.2.5 Data Types

Continued from previous page.

Term Abbreviation Description
The ESC unit that coordinates data exchange between the
SyncManager -
master and slaves.
Receive Process Data Object | RXPDO The process data received by the ESC.
Transmit Process Data Object | TXPDO The process data sent by the ESC.

125 Data Types
The following table lists the data types and ranges that are used in this manual.
Code Data Type Range
SINT Signed 8-bit integer -128 to 127
INT Signed 16-bit integer -32,768 to 32,767
DINT Signed 32-bit integer -2,147,483,648 to 2,147,483,627
USINT Unsigned 8-bit integer 0 to 255
UINT Unsigned 16-bit integer 0 to 65,535
UDINT Unsigned 32-bit integer 0 to 4,294,967,295
STRING Character string -
126 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 upit that is set in position user unit (2701h).
1 [Pos. unit] = 2701: 01h/2701: 02h [inc]
Vel. unit The user—ldefined speed reference unit that is set in velocity user unit (2702h).
1 [Vel. unit] = 2702: 01h/2702: 02h [inc/s]
Acc. unit The user-defined acceleration reference unit that is set in acceleration user unit (2703h).
1 [Acc. unit] = 2703: 01h/2703: 02h x 10* [inc/s?]
Trg. unit The user—gjefined torque reference unit that is set in torque user unit (2704h).
1 [Trg. unit] = 2704: 01h/2704: 02h [%]
inc This is the Iencoder pulse unit. o . .
For a 24-bit encoder, the resolution is 16,777,216 x Pn210/Pn20E [inc] per rotation.




1.3 Interpreting the Nameplate

Interpreting the Nameplate

The following basic information is provided on the nameplate.

SERVOPACK model

Surrounding air temperature

Order number
Serial number

—

—

—
—

P .
Protection contre une température excessive du moteur non fournie.

SERVOPACK MODEL SGD7S-120DCICIB

weur TN 3pn-g 6

3PH 380-480V 50/60Hz

CONT.| DC24V+15% 1. 2A

3PH 0-480V 0-500Hz
0UT"L”| 11.9A 3. ki

SURROUNDING AIR TEMP. —5tob5°C

bRk Rk Rk ok
Stk
Aok ok ko kok kR Rk b

0/N  sFsckkorkkkskok
S/N  Fktkikokkkokokk

YASKAWA ELECTRIC CORPORATION

2-1 Kurosakishiroishi, Yahatanishi-ku,

Kitakyushu 806-0004 Japan

MADE IN+ COUNTRY

7

~— Degree of protection

~— Certification/standard marks
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1.4 Part Names

Part Names

Main circuit terminals

DC power - @\

7
/

supply terminals -7 s ~ [T ®

O - / ®

) e S/ ©

Control power —/
supply terminals <" o o

S
’/”’i&)i@
\®\\\\\\\ 7/ l;ip‘f:g”j;fj
57’5 =10
Ei >
=1l o
@

With Front Cover Open

dor
A

®
=]
[

' Motor terminals

Servomotor
brake power
supply terminals*

Dynamic brake

RUN ERR ‘

@ terminals
\_/ .
No. Name Description Reference
® | Front Cover - -
@ | Model The model of the SERVOPACK. page 1-10
® | QR Code The QR code that is used by the MechatroCloud service. -
Lit while the main circuit power is being supplied.
Note: Even if you turn OFF the main circuit power supply, this
@® | CHARGE indicator will be lit as long as the internal capacitor remains _
charged. Do not touch the main circuit or motor terminals
while this indicator is lit. Doing so may result in electric
shock.
o . The terminals depend on the main circuit power supply B
© | Main Cirouit Terminals input specifications of the SERVOPACK. page 4-11
® | DC Power Supply Terminals | — page 4-11
@ S;lgtrol Power Supply Termi- The connection terminals for the control power supply. page 4-11
Servomotor Terminals (U, V, . . L
and W) and Ground Termi- The connectlon terminals for the Servomotor Main Circuit page 4-19
Cable (power line).
nal (PE)
® | Dynamic Brake Terminals The connection terminals for a Dynamic Brake Resistor. page 5-7
. The ground terminals to prevent electric shock. Always _
® | Ground Terminal (@) connect this terminal.
EtherCAT Communications
Connectors .
a (ETHERCAT IN: CNBA, Connect to EtherCAT devices. page 4-40
ETHERCAT OUT: CN6B)
@ | I/0 Signal Connector (CN1) | Connects to sequence I/O signals. page 4-31
® | Safety Connector (CN8) Connects to a safety function device. page 4-38
» Rotary Servomotor: Connects to the encoder in the Ser-
vomotor.
Encoder Connector (CN2) « Linear Servomotor: Connects to a Serial Converter Unit | P29€ 4-19
or linear encoder.
@® | Computer Connector (CN7) | A USB connector to connect a computer. page 4-42
Safety Module Connector Connects to a Safety Module. -
@ Feedback Option Module Connects to a Feedback Option Module. -
Connector
communications Status Indicate the status of EtherCAT communications. page 1-16

Indicators

Continued on next page.



1.4 Part Names

Continued from previous page.

No. Name Description Reference
Serial Communications Con- .-
nector (CN3) Connects to the Digital Operator. page 4-42
@ | Serial Number - -
@ | DIP Switch (S3) Not used. -
EtherCAT secondary . .
@ address (S1 and S2) Use these switches to set the device ID and address. page 13-5
® | PWR Lights when the control power is being supplied. -
CN —
@ Not used.
® |L1andL2 -
® Analog Monitor Connector You can use a special cable (peripheral device) to monitor age 4-42
(CNb) the motor speed, torque reference, or other values. pag
@ | Panel Display Displays the servo status with a seven-segment display. page 18-2
Servomotor Brake Power Connect to the power supply for the Servomotor brake. -

Supply Terminals (CN117)*

* SERVOPACKSs without built-in Servomotor brake control do not have these terminals.

Basic Information on SERVOPACKSs
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1.5 Model Designations

1.5.1 Interpreting SERVOPACK Model Numbers

E Model Designations

1-10

1.5.1

Interpreting SERVOPACK Model Numbers

SGD7S

3-7-Series

2-7S

SERVOPACKSs

- 1R9 D A0 B

A Maximum Applicable
1st+2nd+3rd digits Motor Capacity

GiRellelly \/oltage

300

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

FO1

11th+12th+13th

digits

s, Hardware Options
8th+9th+10th digits Specification

Voltage| Code Specification Code Specification Code Specification
1R9 0.5 kW D 400 VAC 800 | With Advanced Safety Module *2
3RS 1.0 kW gop | With Advanced Safety Module and
5R4 1.5 kW 5th+6th digits Miglestleen! built-in Servomotor brake control *2
8R4 2.0 kW Code Specification

;Efsee 120 | 30kW EtherCAT

AOOVAC 170 5.0 KW A0 communications reference LS PGERiNelleNie) FT/EX Specification
210 6.0 kKW Code Specification
260 7.5 kW L . - ZONE outputs and Advanced Safety

7th [elfefl§ Design Revision Order FO1

280 | 11.0 kW g Module =
370 | 15.0kW B

*]. The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomotors.
*2. Purchase the Advanced Safety Module (model: SGD7S-OSBOOO) separately.



1.5 Model Designations

1.5.2 Interpreting Servomotor Model Numbers

1.5.2

Interpreting Servomotor Model Numbers

This section outlines the model numbers of X-7-series Servomotors. Refer to the relevant man-

ual in the following list for details.
(1] =-7-Series Rotary Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 86)

(17 =-7-Series Linear Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 81)

Rotary Servomotors

sGM7O0 - 02 D 7 F 2 1
G000

¥-7-Series Servomotors S eAgleNellel]) Rated Output SupRelleliy) Design Revision Order

* SGM7J: 200 W to 1.5 kW

Code Specifications « SGM7A: 200 W t0 7.0 KW
SGM7J Medium inertia, high speed . SGM7GI' 450 W to 1'5 KW Slglellell§ Shaft End Specification
SGM7A Low inertia, high speed -~ * Straight without key
3rd digit el ly Volt . .
Medium inertia, low speed, high torque ower Supply Voltage e Straight with key and tap
SGM7G ——— - * 400 VAC
Medium inertia, high speed, high torque

GpRelle]l§ Secrial Encoder Specification aRellelly Options

* 24-bit absolute ¢ With holding brake
* 24-bit incremental ¢ With dust seal

Linear Servomotors

SGL O 0O - 30D 120 AP
66

>-7-Series Servomotors EigleRellelly \oving Coil/Magnetic Way

Code Specification
1st digit Servomotor Type W
Moving Coil
Code Specification w2
F Models with F-type iron core M Magnetic Way
T Models with T-type iron core M2

3rd digit on

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

Basic Information on SERVOPACKSs



1.6 Combinations of SERVOPACKSs and Servomotors
1.6.1 Combinations of Rotary Servomotors and SERVOPACKSs

m Combinations of SERVOPACKSs and Servomotors

161 Combinations of Rotary Servomotors and SERVOPACKSs

1-12

. SERVOPACK Model
Rotary Servomotor Model Capacity SGD7S-
SGM7J SGM7J-02D0F 200 W
(Medium Inertia,  |gGMm74-04DOF 400 W oD
High Speed),
Rated motor speed: | SGM7J-08DOIF 750 W 3R5D
3,000 min™’! SGM7J-15DOF 1.5 kW 5R4D
SGM7A-02DOF 200 W 19D
SGM7A-04DOF 400 W
SGM7A-08DOF 750 W 3R5D
SGM7A SGM7A-10DOF 1.0 kW 5R4D
(Low Inertia, SGM7A-15D0OF 1.5 KW
High Speed), SGM7A-20DOF 2.0 KW 8R4D
Rated motor speed: SGM7A-25D0OF 2.5 kW
3,000 min’" SGM7A-30DO0F 3.0 KW 120D
SGM7A-40DOF 4.0 KW 1700
SGM7A-50DOF 5.0 kW
SGM7A-70DOF 7.0 KW 260D
SGM7G-05DOF 450 W 1R9D
SGM7G-09DOF 850 W 3R5D
SGM7G SGM7G-13DOF 1.3 kW 5R4D
Standard Models SGM7G-20DOF 1.8 KW 8R4D
(Medium Inertia, SGM7G-30DOF 2.9 KW 120D
Low Speed,
High Torque), SGM7G-44DOF 4.4 KW 170D
Rated motor speed: SGM7G-55D0OF 5.5 kW 210D
1,500 min’ SGM7G-75DOF 7.5 KW 260D
SGM7G-1ADOF 11.0 kW 280D
SGM7G-1EDOF 15.0 KW 370D
SGM7G SGM7G-05DOR 450 W 3R5D
High-speed Models | SGM7G-09DOR 850 W 5R4D
(Medium Inertia, High |SGM7G-13DOR 1.3 kW 8R4D
Speed, High Torque) |SGM7G-20DOR 1.8 kW 120D
Rated motor speed:  [SGM7G-30DOR | 2.9 kW 170D
1,500 min SGM7G-44DOR | 4.4 kW 210D




1.6 Combinations of SERVOPACKs and Servomotors
1.6.2 Combinations of Linear Servomotors and SERVOPACKSs

162 Combinations of Linear Servomotors and SERVOPACKSs

Instantaneous SERVOPACK Model
. Rated Force .
Linear Servomotor Model Maximum Force
[N] N SGD7S-

SGLFW-35D120A 80 220 1R9D

SGLFW-35D230A 160 440 1R9D

SGLFW-50D200B 280 600 3R5D

SGLFW-50D380B 560 1200 5R4D
SGLFW-1ZD200B

SGLFW-1ZD380B 1120 2400 120D

SGLFW2-30D070A 45 135 1RAD

SGLF SGLFW2-30D120A 90 270 1R9D

(Models with

F-type Iron Cores) SGLFW2-30D230A 180 540 1R9D

SGLFW2-45D200A 280 840 3R5D

SGLFW2-45D380A 8R4D

560 1680

SGLFW2-90D200A 5R4D

SGLFW2-90D380A 1120 3360 120D

SGLFW2-90D560A 1680 5040 170D

SGLFW2-1DD380A 1680 5040 170D

SGLFW2-1DD560A 2520 7560 260D

SGLTW-35D170H 300 600 3R5D

SGLTW-35D320H 600 1200 8R4D

SGLTW-40D400B 670 2600 120D

SGLT SGLTW-40D600B 1000 4000 170D

(Models with

T-type Iron Cores) SGLTW-50D170H 450 900 3R5D

SGLTW-50D320H 900 1800 8R4D

SGLTW-80D400B 1300 5000 170D

SGLTW-80D600B 2000 7500 260D

Basic Information on SERVOPACKSs



1.7 Functions

Functions

This section lists the functions provided by SERVOPACKS. Refer to the reference pages for
details on the functions.

+ Functions Related to the Machine

Function Reference
gr?(\j/vgroitjrglpléi:gﬁte Settings for the Main Circuit page 6-12
Automatic Detection of Connected Motor page 6-13
Motor Direction Setting page 6-14
Linear Encoder Pitch Setting page 6-15
Writing Linear Servomotor Parameters page 6-16
\?srlﬁcc)}[i(r;rg the Phase Sequence for a Linear Ser- page 6-20
Polarity Sensor Setting page 6-22
Polarity Detection page 6-23
Overtravel Function and Settings page 6-26
Holding Brake page 6-32
mg%rssmpplng Methods for Servo OFF and page 6-37
Resetting the Absolute Encoder page 6-49
Setting the Origin of the Absolute Encoder page 6-52
Setting the Regenerative Resistor Capacity page 6-55
Operation for Momentary Power Interruptions page 7-14
SEMI F47 Function page 7-15
Setting the Motor Maximum Speed page 7-17
Software Limits page 7-25
Multiturn Limit Setting page 7-36
Adjustment of Motor Current Detection Signal
Offset page 7-50
Forcing the Motor to Stop page 7-55
Overheat Protection page 7-63
Speed Ripple Compensation page 9-59
Current Control Mode Selection page 9-70
Current Gain Level Setting page 9-71
Speed Detection Method Selection page 9-71
Fully-Closed Loop Control page 11-1
Safety Functions page 12-1
Touch Probe page 14-23

+ Functions Related to the Host Controller

Function Reference
Electronic Gear Settings page 6-42
I/0 Signal Allocations page 7-4
ALM (Servo Alarm) Signal page 7-7
/WARN (Warning Output) Signal page 7-7
/TGON (Rotation Detection) Signal page 7-8
/S-RYD (Servo Ready) Signal page 7-8
/V-CMP (Speed Coincidence Detection) Signal page 7-9
/COIN (Positioning Completion) Signal page 7-10
/NEAR (Near) Signal page 7-11

Continued on next page.
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1.7 Functions

Continued from previous page.

Function Reference
Speed Limit during Torque Control page 7-12
/VLT (Speed Limit Detection) Signal page 7-12
Encoder Divided Pulse Output page 7-18
Selecting Torque Limits page 7-26
Vibration Detection Level Initialization page 7-46
Alarm Reset page 16-44
Replacing the Battery page 16-3
Setting the Position Deviation Overflow Alarm
Level page 9-8
« Functions to Achieve Optimum Motions
Function Reference
Tuning-less Function page 9-12
Autotuning without a Host Reference page 9-23
Autotuning with a Host Reference page 9-34
Custom Tuning page 9-41
Anti-Resonance Control Adjustment page 9-50
Vibration Suppression page 9-55
Gain Selection page 9-65
Friction Compensation page 9-68
Backlash Compensation page 9-72
Model Following Control page 9-84
Compatible Adjustment Functions page 9-87
Mechanical Analysis page 9-91
Easy FFT page 9-93
 Functions for Trial Operation during Setup
Function Reference
Software Reset page 7-44
Trial Operation for the Servomotor without a
Load page 8-7
Program Jogging page 8-13
Origin Search page 8-19
Test without a Motor page 8-21
Oﬂvgcg%;rrl?SMachme Operation Status and Signal page 10-7
« Functions for Inspection and Maintenance
Function Reference
Write Prohibition Setting for Parameters page 6-7
Initializing Parameter Settings page 6-10
Automatic Detection of Connected Motor page 6-13
Monitoring Product Information page 10-2
Monitoring Product Life page 10-2
Alarm History Display page 16-46
Alarm Tracing page 10-17

Basic Information on SERVOPACKSs



1.8 EtherCAT Communications LED Indicators

1.8.1 RUN

m EtherCAT Communications LED Indicators

This diagram shows details of the EtherCAT communications LED indicators.

1-16

L Link/Activity (CN6B)
Link/Activity (CNBA)

1.8.1

RUN

The RUN indicator shows the status of EtherCAT communications.

LED Indicator

Description
Status Pattern P
EtherCAT communications are in
Off Constantly off. INIT state.
On
Blinkin EtherCAT communications are in
9 off PRE-OPERATIONAL state.
200 ms 200 ms
) On
Single EtherCAT communications are in
flash & 1000 ms SAFE-OPERATIONAL state.
200 ms
EtherCAT communications are in
On Constantly on. OPERATIONAL state.
50 ms
T EtherCAT communications have
Flickering been started but are not yet in INIT

On
Off M

state.




1.8 EtherCAT Communications LED Indicators

1.8.2 ERR

1.8.2

ERR

The ERR indicator shows the error status of EtherCAT communications.

LED Indicator

Basic Information on SERVOPACKSs

Description
Status Pattern P
The EtherCAT communications are in
Off Constantly off. working condition.
L 50 ms
Flickering | On MM Booting Error was detected.
Off
on State change commanded by
Blinking master is impossible due to register
Off 00 ms 200 s or object settings.
Single On Synchronization Error, the EtherCAT
flash 1000 ms Network Module enters SAFE-
as off OPERATIONAL state automatically.
200 ms
On
Double An application (Sync Manager)
flash off - 1000 ms watchdog timeout has occurred.
200ms 200ms 200 ms
On Constantly on. A PDI Watchdog timeout has

occurred.

1.8.3

Link/Activity

The Link/Activity indicators show whether Communications Cables are connected to the CNBA
and CNBB connectors and whether communications are active.

LED Indicator

Description
Status Pattern P
A Communications Cable is not physically
Off Constantly off. connected.
A EtherCAT controller is not started up.
50 ms
Flickering On Data are being exchanged.

AT

Constantly on.

A Communications Cable is physically
connected, but no data being exchanged.




1.8 EtherCAT Communications LED Indicators

1.8.3 Link/Activity
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Selecting a
SERVOPACK

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

2.1.1 Ratings

Ratings and Specifications

This section gives the ratings and specifications of SERVOPACKS.

211

Ratings
Three-Phase, 400 VAC
Model SGD7S- 1R9D |3R5D [5R4D |8R4D | 120D | 170D | 210D | 260D | 280D |370D
[l\ﬁl\z;t\zlmum Applicable Motor Capacity 0.5 1 15 5 3 5 6 7.5 11 15
Continuous Output Current [Arms] 19 | 35 | 54 | 84 |11.9| 16 |20.8 | 25.7 | 28.1 | 37.2
Instantaneous Maximum Output Cur-
rent [Arms] 55 | 85 14 21 28 42 55 65 70 85
Power Supply Three-phase, 380 VAC to 480 VAC, 50 Hz/60 Hz
Main Permitted Voltage Fluctua-

-15% to +10%

Circuit | tion
Input Current [Arms]* 14 [ 29 | 43 [ 58 | 86 [14517.4[21.7[31.8 434
Power Supply 24 VVDC

Con- | Permitted Voltage Fluctua-

trol tion £15%
Input Current [Arms]* 1.2 1.4 1.7

Power Supply Capacity [kVA]* 1.1 2.3 3.5 4.5 7.1 11.7 | 124 | 14.4 | 21.9 | 30.6
Main Circuit Power Loss [W] | 19.4 | 30.3 | 62.8 | 90.1 |137.7|188.7|188.4|228.5|278.2|389.8
Control Circuit Power Loss [W] 21 22 28 32

Power Built-in Regenerative Resis

Loss* N B
tor Power Loss [W] 14 14 28 28 28 36 (180)* (240)*
Total Power Loss [W] 54.4 | 65.3 [111.8/139.1]186.7|246.7 |216.4] 256.5|310.2]389.8
Built-In Resistance [Q] | 75 | 75 | 75 | 43 | 43 | 27 -

Regen | Regenera-

erative tive Resistor Capaolty [VV] 70 70 140 140 140 180 -

Resis- —

tor | Minimum Allowable External | 75 | 75 | 75 | 43 | 43 | 27 | 18 | 18 |14.25|14.25
Resistance [Q]

Overvoltage Category

* This is the net value at the rated load.



2.1 Ratings and Specifications

2.1.1 Ratings
540 VDC
Model SGD7S- 1R9D | 3R5D | 5R4D |8R4D| 120D (170D | 210D | 260D | 280D | 370D
[l\él\%lmum Applicable Motor Capacity 0.5 y 15 > 3 5 6 75 11 15
Continuous Output Current [Arms] 19 | 35 | 54 | 84 119 | 16 |20.8 |25.7 | 28.1 | 37.2
Instantaneous Maximum Output Cur- 55 | 85 14 21 o8 49 55 65 20 85
rent [Arms]
Power Supply 513 VDC to 648 VDC
Main Permitted Voltage Fluctua-
Circuit | tion -15% to +10%
Input Current [Arms]* 2 [33[55[68] 11 ]| 18 [19.6 262|383 |47.6
Power Supply 24 VDC +15%
Con- Permitted Voltage Fluctua-
trol tion 24 VDC +15%
Input Current [Arms]* 1.2 1.4 1.7
Power Supply Capacity [kKVA]* 1.1 23 | 35 | 45 | 71 | 117|124 | 144 | 219 | 30.6
Main Circuit Power Loss [W] | 16.4 | 24.4 | 48.5 | 73.7 |110.4|144.5|188.4|228.5|278.2|389.8
Power | Control Gircuit Power Loss W] 21 22 08 32
Total Power Loss [W] 37.4 | 45.4 | 69.5 | 94.7 [131.4166.5]216.4|228.5/310.2] 389.8

Overvoltage Category

* This is the net value at the rated load.

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.2 SERVOPACK Overload Protection Characteristics

2.1.2

SERVOPACK Overload Protection Characteristics

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

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

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

In most cases, that will be the overload protection characteristics of the Servomotor.

10000 ;

SERVOPACK Model: :
SGD7S-1RID, -3R4D, -5R4D, -8R4D, -120D, -170D, ]

. 1000 -210D, -260D, -280D, or -370D E

2 ~

§ 100 X

8 ~

oy ~

&)

10
1 100 200 Instantanegus maximum output current % 100%
Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

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



2.1 Ratings and Specifications

2.1.3 Specifications

213

Specifications

Item

Specification

Control Method

|GBT-based PWM control, sine wave current drive

Feedback

With Rotary Serial encoder: 24 bits
Servomotor (incremental encoder/absolute encoder)
 Absolute linear encoder (The signal resolution depends on the abso-
With Linear lute linear encoder.)
Servomotor « Incremental linear encoder (The signal resolution depends on the

incremental linear encoder or Serial Converter Unit.)

Environ-
mental
Conditions

Surrounding Air
Temperature™!

-5°C to 55°C

However, the range for the SGD7S-370D is -5°C to 40°C.

(With derating, usage is possible between 55°C and 60°C. For the
SGD7S-370D, however, usage is possible between 40°C to 60°C.)
Refer to the following section for derating specifications.

Iz 3.6 Derating Specifications on page 3-7

Storage Temperature

-20°C to 85°C

Surrounding Air
Humidity

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

Storage Humidity

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

Vibration Resistance

4.9 m/s?

Shock Resistance 19.6 m/s?
Degree of Protection | IP10
2

Pollution Degree

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

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

Altitude Refer to the following section for derating specifications.

I 3.6 Derating Specifications on page 3-7

Do not use the SERVOPACK in the following locations: Locations sub-
Others ject to static electricity, noise, strong electromagnetic/magnetic fields,

or radioactivity

Compliant Standards

Refer to the following section for details.

I Compliance with UL Standards, EU Directives, UK Regulations, and
Other Safety Standards on page xxi

Mounting

Base-mounted

Perfor-
mance

Speed Control Range

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

Coefficient of Speed
Fluctuation™?

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

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

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

Torque Control Preci-
sion (Repeatability)

+1%

Soft Start Time
Setting

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

Continued on next page.

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

Encoder Divided
Pulse Output

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

Overheat Protection

Number of input points: 1

Input Input voltage range: 0 Vto +5 V
Allowable voltage range: 24 VDC +20%
Number of input points: 7
(Input method: Sink inputs or source inputs)
Input Signals
» P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) sig-
Input nals
Signals | « /Probe1 (Probe 1 Latch Input) signal
Sequence | Tpqt - /Probe2 (Probe 2 Latch Input) signal
lSnig?]Eals Can Be | ¢ /Home (Home Switch Input) signal
Allo-  /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
cated Torque Limit) signals
+ /DBANS (Dynamic Brake Answer) signal*3
« /SI0 and /SI3 (General-Purpose Input) signals
« FSTP (Forced Stop Input) signal
A signal can be allocated and the positive and negative logic can be
changed.
Allowable voltage range: 5 VDC to 30 VDC
Fixed Number of output points: 1
I/O Signals Output (A photocoupler output (isolated) is used.)
Output signal: ALM (Servo Alarm) signal
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 5
(A photocoupler output (isolated) is used.)
Output Signals
+ /COIN (Positioning Completion) signal
» /NV-CMP (Speed Coincidence Detection) signal
» /TGON (Rotation Detection) signal
Sequence « /S-RDY (Servo Ready) signal
Output Output | * /CLT (Torque Limit Detection) signal
Signals Signals | * /VLT (Speed Limit Detection) signal
That Can | « /BK (Brake) signal
Be Allo- | « /WARN (Warning) signal
cated « /NEAR (Near) signal.
« /DBON (Dynamic Brake Operation Request) signal*> "
» /ZONEO (ZONE Signal 1 Output) signal
» /ZONE1 (ZONE Signal 2 Output) signal
» /ZONE2 (ZONE Signal 3 Output) signal
» /ZONES3 (ZONE Signal 4 Output) signal
» /nZONE (nZONE Output) signal
A signal can be allocated and the positive and negative logic can be
changed.
Inter- Digital Operator (JUSP-OP0O5A-1-E)
faces '
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
(CN502) Axis
Communi- Address | Set with parameters.
cations Setting
Interface Personal computgr (with SigmaWinf) _ ‘
USB Com- The software version of the SigmaWin+ must be version 7.11 or higher.
munica- Commu-
tions nica-
(CN7) tions Conforms to USB2.0 standard (12 Mbps).
Standard

Continued on next page.



2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

Displays/Indicators

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

EtherCAT Communications Setting

EtherCAT secondary address (S1 and S2), 16 positions

Switches
Compliant Communi- . . )
cations Standards IEC 61158 Type 12, IEC 61800-7 CiA402 Drive Profile
Physical Layer 100BASE-TX (IEEE 802.3)
Communications CNBA (RJ45): ETHERCAT IN (EtherCAT signal input connector)
Connectors CNB6B (RJ45): ETHERCAT OUT (EtherCAT signal output connector)
Cable Category 5, 4 shielded twisted pairs
* The cable is automatically detected with AUTO MDIX.
Svnc Manaaer SMO: Mailbox output, SM1: Mailbox input, SM2: Process data output,
Y 9 and SM3: Process data input
FMMU 0O: Mapped in process data output (RxPDO) area.
FMMU FMMU 1: Mapped in process data input (TxPDO) area.
EtherCAT FMMU 2: Mapped to mailbox status.
communi- | EtperCAT
cations c APRD, FPRD, BRD, LRD, APWR, FPWR, BWR, LWR, ARMW, and
ommands

(Data Link Layer)

FRMW (APRW, FPRW, BRW, and LRW commands are not supported.)

Process Data

Assignments can be changed with PDO mapping.

Mailbox (CoE)

Emergency messages, SDO requests, SDO responses, and SDO infor-
mation (TxPDO/RxPDO and remote TxPDO/RxPDO are not supported.)

Distributed Clocks

Free-Run Mode and DC Mode (Can be switched.)
Applicable DC cycles: 125 us to 4 ms in 125-ps increments

Slave Information
Interface

256 bytes (read-only)

Indicators

EtherCAT communications in progress: Link/Activity x 2
EtherCAT communications status: RUN x 1
EtherCAT error status: ERR x 1

CiA402 Drive Profile

Homing Mode

Profile Position Mode

Interpolated Position Mode

Profile Velocity Mode

Profile Torque Mode

« Cyclic Synchronous Position Mode
« Cyclic Synchronous Velocity Mode
» Cyclic Synchronous Torque Mode
» 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
Refer to the catalog for details.

Overtravel (OT) Prevention

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

Protective Functions

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

Utility Functions

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

Continued on next page.

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

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

Functions Compliant

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

* Fully-closed Modules

Applicable Option Modules « Advanced Safety Modules (model: SGD7S-0OSBOONO)

Note: The Safety Module (model: SGDV-OSAQ01A) is not supported.

*1.

*2.

*3,
*4,
*5,

*6.

If you combine a £-7-Series SERVOPACK with a 2-V-Series Option Module, the surrounding air temperature
specification of the Z-V-Series SERVOPACKSs must be used, i.e., 0°C to 55°C. Also, the applicable surrounding
range cannot be increased by derating.

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

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

Usable only with SGD7S-210D, -260D, -280D, -370D SERVOPACKS.

The /DBON signal can be used as positive logic.

The SGD7S-210D, -260D, -280D, and -370D do not have a dynamic brake (DB). If a dynamic brake is neces-
sary, create an external dynamic brake circuit.

Refer to the following chapter for details on the dynamic brake.

I Chapter 5 Wiring and Settings for the Dynamic Brake

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

Coefficient of speed fluctuation = x 100%



2.2 Block Diagrams

2.2.1 SERVOPACKSs without Built-in Servomotor Brake Control

Block Diagrams

This section provides a block diagram of the interior of the SERVOPACKS.

2.2.1

SERVOPACKSs without Built-in Servomotor Brake Control

SGD7S-1R9D, -3R5D, -5R4D, -8R4D, -120D, and -170D

|_ ______________________ BTO B2 B3 T T Fan |
| CN101 %9

{5

|
i CN102 Servomotor

12V UI

L

|[cNiot]
WK Varistor
Main ? “ L = . A
circuit O|_2 Eq i,,g\ ]
owe .
gugvp\;$L3 é T eella 7 ey ‘
E i
| . gy
| = =
Lot
E?ez
é* EA Roar ] Vollage
® .
<'F®_T
0—r
©

The DC power supply (24 VDC)
is not provided by Yaskawa.

-—

Overheat protector
(Overcurrent protector|
Gate drive

s Db
brake circuit it

Current
sensor

! [CN201 ]
24V i Fo-oe-
Control : l CN2
Control 24 V * | power :
ower - suppl
;’Upp‘y 50V 4 J pply ! = N5 EJ
é oV : converter
o | CON1
I
lf il Processor
y - T (PWM control, position/ —
speed calculations, etc.) VO |
| CNBA
' g el
| Status display CN6B |
|
| CN11 CN12 (CN(% { oN7 ON8 |
= - - — - — - — F— - - - -— -
Option Module Option Module Digital Operator Computer Safety function signals

* |f using these terminals, contact your YASKAWA representative.

Analog monitor
output

Encoder divided
pulse output

1/0 signals

EtherCAT
communications

Selecting a SERVOPACK
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2.2 Block Diagrams

2.2.1 SERVOPACKSs without Built-in Servomotor Brake Control

SGD7S-210D and -260D

| B17 B2 Fan |
, CN101 %9 \
| CN101 i -CN102 Servomotor
'L{ Varistor 2V ! L
Main b - N
circuit CLZ TT T / L— Vo
power T L -+ |
supply 4;'—3 o ool 3 WY
| il e [V
| = T |
¢® 1 Overheat protector | i
Overcurrent protector |
|:O®2 i | !
* Current :
s A = | [eeo D
4 ‘ drive ‘ sensor .
® |
| |
Pt I
© I
(The DC power supply (24 VDC)) |
is not provided by Yaskawa. |
| CN201 |
124V . i )
- I Control | l
Control 424V * pgvr:/er |
power ?0 v L ] I Supply : »| Analog CNS Analog monitor
supp\y oV | voltage output
Q : converter
d)% : p CN1 Encoder divided
L_= | rocessor . pulse output
————————————————————————————————————— (PWM control, position/
| speed calculations, etc.) 1/0 1/0 signals
) CNBA
EtherCAT
| HH[E con?;nunicanons
1 CNéB 1
| CN11 CN12 (CNS CN7 ; CN8 |
- 1 — - Fe— - ) — - - —-— - — - — -} -—

Option Module Option Module Digital Operator Computer

* |f using these terminals, contact your YASKAWA representative.

Safety function signals



2.2 Block Diagrams

2.2.1 SERVOPACKSs without Built-in Servomotor Brake Control

SGD7S-280D and -370D

(The DC power supply (24 VDC))
is not provided by Yaskawa.

re------"-: - ---="-"""-—=-"— - _O_ e e |
| B1] B2 Fan X
| CN101 %9 %9 %9 |
! P4 4 aloNi
| CN101 +12V 12V 12V +12V Servomotor
"1 Varistor U  —
Main o— 1 7
circuit CL2 T T x| - Vo
power @ T I J |
supply JQLS o o ool ‘ {-’.- ¢ WY
| ltg ﬁj Q |
. ! , £ |
¢® 1 Overheat protector | i
Overcurrent protector |
|:092 i \ !
* Current |
* drive sensor
To 1 |
! |
[ |
2 I
|

|[CN201 ]

124V o

power
supply [y

o —
Control + |Control
? oV I, power

supply

Processor
(PWM control, position/

speed calculations, etc.)

CN11
—

Option Module Option Module

Status display

( CN3

Anha\og Analog monitor
voltage
converter outout
CN1
Encoder divided
pulse output
/0 1/O signals
CNBA
EtherCAT
HH[% communications
CN6EB 1

Digital Operator

Computer

* |f using these terminals, contact your YASKAWA representative.

ons |
—

[ |

Safety function signals

Selecting a SERVOPACK
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2.2 Block Diagrams

2.2.2 SERVOPACKSs with Built-in Servomotor Brake Control

222 SERVOPACKSs with Built-in Servomotor Brake Control

SGD7S-1R9D, -3R5D, -5R4D, -8R4D, -120D, and -170D

| BT B2 B3 Fan |
CN101
| |
| CN101 i CN102|  Servomotor
. Varist 12V L

Main d>|_1 aristor ‘ - ‘ . | Ul
circuit | L2 =3 EL x| VT
power é 1 [cramee | ¥ > ] N
supply ¢L3 T S - ‘ {.L o WL

t < ‘

! Draric ] :

| brake cirouit . | !

I

Overheat protector | |

Eiew QOvercurrent protector }

I

| o2 i 1

I

I

I

sensor

sensor
| Voltage Relay Voltage Gate drive d
sensor drive

ey L&
€]
D2

O
‘
Lo |
Y :
© |
|
|

1
(The DC power supply (24 VDC))
is not provided by Yaskawa.

| CN201
24 V ~ | —
< o I Control ﬁ Q-——____El_\é_
Control 4,24 V * power 1 l
- I
power 1 gy I supply H ONG
supply ?O v o : . An‘a\og Analog monitor
1t tout
, | o s
@ I CN1 Encoder divided
éj | Processor pulse output
e (PWM control, position/
speed calculations, etc.) ‘—’ 1/0 signals

| CN6BA
! - EtherCAT
| “ [% communications
\ Status display CN6B |
L CN11 CN12 CN3 ‘ CN7 ;CNB |
[— . - — | — - — - — - — - F-—-—-
Option Module Option Module Digital Operator Computer Safety function signals

* |f using these terminals, contact your YASKAWA representative.



2.2 Block Diagrams

2.2.2 SERVOPACKSs with Built-in Servomotor Brake Control

SGD7S-210D and -260D

1|ICN101

L1 Varistor
Main ;
circuit . L2 T T

|
4 [CN102 Servomotor
2V [

ISl

£

? 1 ° @

power @ T I J@

supply HL8 o T o 9T, R

LY
|
| Overheat protectol
|:O® 1 ngrcrurrem :arotect;r
Lo2 i
Current
! Rel Gate drive @E
* Vol a Vol
e e =] | (e Lo ]
4>®—T {
OO
é@
|
(The DC power supply (24 VDC))
is not provided by Yaskawa.
i CN201
24V
Control
Control 224 v I* power
- [
power OOV I supply :
supply | gy i "
|
! @ : Analog CNS
voltage
lj : converter
e CNT1
| Processor
(PWM control, position/
' speed calculations, etc.) 1/0
| CNBA |
! [ ]
| Status display CN6B
|
L CN11 CN12 (CNS CN7 CN8
\ —- -—— - |- — - Fe—m— - — - — - - —!
Option Module Option Module Digital Operator Computer Safety function signals

* |f using these terminals, contact your YASKAWA representative.

Analog monitor
output

Encoder divided
pulse output

1/0 signals

EtherCAT
communications

Selecting a SERVOPACK
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2.2 Block Diagrams

2.2.2 SERVOPACKSs with Built-in Servomotor Brake Control

SGD7S-280D and -370D

1|CN101

L1 Varistor
Main :
circuit L2 T
power(? @ hd
supply TL3 e

I

O®1

Le2

|
*
$@ ON103 Yolege [ ] otege
© L |
08—
é@
|
(The DC power supply (24 VDC))
is not provided by Yaskawa.
[[cn2ot
| 24\
Control 124 V + Soo\;ter?l
— [
SSFVJV;; oV L Lsupply ! l
oV : « J
| CN5
X . e 1]
- : converter ]
| CN1
| Processor
(PWM control, position/
! speed calculations, etc.) /0
| CNBA 1
! <—><—>[
| CN6B
|
L CN11 CN12 (CNS CN7 CN8 !
\ ] — -1 -—-—- -—- f——_——— - -—
Option Module Option Module Digital Operator Computer Safety function signals

Fan o o 1

" g
|

V £12V #2V
Up

Servomotor

|

3
e

Overheat protector
Overcurrent protector

i Current
Gate drive Sensor

* |f using these terminals, contact your YASKAWA representative.

Analog monitor
output

Encoder divided
pulse output

1/O signals

EtherCAT
communications
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2.3 External Dimensions

2.3.1 Front Cover Dimensions and Connector Specifications

External Dimensions

2.3.1

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 and Connectors

=)
N

Unit: mm

A0
= CNS CN102
¢ ‘mre
CNBA
CN6B
CN1
A o ON101 ONL - oniss
CN8
CN2 =
CN103 —s
~/
CN201 K(((}v)\))))
i — ON7_ 1)
« Connector Specifications
Connsctor Connector Model Num_ber Manufacturer SERHORL
No. of Pins Model
CN1 DMC 1.5/15-G1F-3.5-LR-BK 30 | Phoenix Contact All models
CN2 | 3E106-0220KV 6| 3M Japan Limited All models
CN3 | HDR-EC14LFDTN-SLD+ 14 gg”dfthS“Shi” Kogyo | Al models
CNBA/B | 1-1734579-4 8 gyff Electronics Japan | oy 10dels
CN7 | 2172034-1 5 gyff Electronics Japan | o o dels
CN8 | 1903815-1 g | Iyoo Electronics Japan | » moqels

G.K.

Continued on next page.
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2.3 External Dimensions

2.3.1 Front Cover Dimensions and Connector Specifications

Continued from previous page.

Lozl Connector Model Num_ber Manufacturer SRR
No. of Pins Model
BLZ 7.62HP/08/180LR SN BK BX PRT o SGD7S-1RID
Weidmdiller Interface to -170D
CN101 8| GmbH & Co. KG SGD7S.210D
BUZ 10.16HP/07/180F AG BK BX LPR
to -370D
BLZ 7.62IT/04/180MF4 SN BK BX PRT o SGD75-1R9D
Weidmdiller Interface to -170D
CN102 4 GmbH & Co. KG SGD7S-210D
BUZ 10.161T/04/180MF4 AG BK BX LPR : -210
to -370D
BVZ 7.62IT/04/180MF3 SN BK BX PRT o SGD75-1R9D
Weidmdller Interface to -170D
CON108* *| GmbH & Co. KG SGD75-210D
BUZ 10.161T/04/180MF3 AG BK BX LPR ' -
to -370D
Weidmliller Interface SGD7S-1R9D
BLZ 7.62IT/03/180MF2 SN BK BX PRT 3| fyeidmdler Inter! oo
CN115
Nome B B SGD7S-210D
to -370D
CN201 | BLF 5.08HC/04/180LR SN OR BX SO 4| Weidmilller Interface | e

GmbH & Co. KG

* |f using these terminals, contact your YASKAWA representative.

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



2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

2.3.2

SERVOPACK External Dimensions

Base-mounted SERVOPACKS
» Three-Phase, 400 VAC: SGD7S-1R9D, -3R5D, -5R4D, -8R4D, and -120D

Ground terminal, M4

(27.5)

@ ]
Q& ©
ﬁﬂ 2 L/,Q; ~
| G —]
e~ i |y
@ zﬁ:‘:‘w 4xM5
i 5
S8 ® 70 o|d
8% o o o - SER
= ®
1=
o
£
Exterior
(|
o v
&)~ @ ® ®
n S I E ]| ]| —
I 10_|] || 6005
80 80 (mounting pitch)

Mounting Hole Diagram
Approx. mass: SGD7S-1RID, -3R5D, or -5R4D: 3.4 kg

SGD7S-8R4D or -120D: 3.7 kg
Unit: mm

» Three-Phase, 400 VAC: SGD7S-170D

Ground terminal, M4

(27.5)

_(25)

15
21
(75)
7.5

E 2 4 x M5
* @,o - ® }N -
=
\ 2
ol o > 70 w|a
38 e o | 2293
EelE=IRS
Exterior mé

O,
-
|

(25)
15
®
®

N | Wﬂ 10 || | 80+0.5

100 100 (mounting pitch)
Mounting Hole Diagram

Approx. mass: 5.5 kg
Unit: mm

Selecting a SERVOPACK



2-18

2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

» Three-Phase, 400 VAC: SGD7S-210D and -260D

15

380
350

L3
=
(-]

100

33.7

Ground terminal, M4

2 SEE
® o | 70
®
I
© o
S
p—

« Three-Phase, 400 VAC: SGD7S-280D and -370D

380

©
T 1o e | Haeemtn
° |& ,o
o [

o

=

180

7.5

4 x M5

380

365+0.5
(mounting pitch)

80+0.5
(mounting pitch)

O

100

Mounting Hole Diagram

Approx. mass: 7.0 kg

Unit: mm
Ground terminal, M4
g s|g/e
Sy ¥ i v
@
il W\\E 3
/
_ _ 4 x M6 =
ol2
70 815
o
£
®©
¢ p &
@®
Siis fie
i 125 | | \ 155£0.5
mounting pitch
180 ( g pitch)

Mounting Hole Diagram

Approx. mass: 13.5 kg
Unit: mm



2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

2288 Examples of Standard Connections between SERVOPACKS and Peripheral Devices

+ Rotary Servomotors

Power supply
Three-phase, 400 VAC
RST

/]

Molded-case T
circuit breaker j@ E

EtherCAT Communications Cable

1/O Signal Cable
Magnetic Contactor
i<
&l &
05 Safety Function Device Cable
EaEi— =
SERVOPACK S Computer

| Engineering

Selecting a SERVOPACK

AR 77 S
main circuit wires 1147 T i
/g%

77 v )

Control Power Supply _
Cable ,
Computer Cable

< T
E—;:“ —
— )

Analog Monitor Cable
Digital Operator

cable

&l

o
B

—To Servomotor

Holding Brake
Power Supply Unit*

{
Brake relay L—r
\-J

(Wires required for a Servomotor with a Brake)

Bottom of SERVOPACK

* 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 I/O signals of the CN1 connector.
If the power supply is shared, the /0O signals may malfunction.



2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

» Linear Servomotors

Power supply
Three-phase, 400 VAC
RST

Molded-case
circuit breaker

EtherCAT Communications Cable
) To next EtherCAT station

Noise Filter

__Host controller

1/0 Signal Cable

Safety Function Device Cable
SERVOPACK EaEi—{ Computer
main circuit wires ) )

Engineering

Tool

~

..... &, Analog Monitor Cable
& —To Servomotor

Digital Operator
Digital cable
Operator

/

Serial Converter Unit

Linear

Sensor Cable
Encoder

Linear encoder

Linear Servomotor

2-20



SERVOPACK
Installation

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

Installation Precautions ...............82
Mounting Types and Orientation ..........3:3.
Mounting Hole Dimensions ............34.
‘Mounting Interval ....................3-5

3.4.1 Installing One SERVOPACK in a Control Panel .. 3-5

3.4.2 Installing More Than One SERVOPACK
inaControlPanel ........................ 3-5

[ Moritoring the Installation Environment . .. 3:6
X Derating Specifcations . ...............37
X NG Instalation Gontons ..........38




3.1 Installation Precautions

Installation Precautions

Refer to the following section for the ambient installation conditions.
I 2.1.3 Specifications on page 2-5

B |nstallation Near Sources of Heat

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

B [nstallation Near Sources of Vibration

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

m Other Precautions

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



3.2 Mounting Types and Orientation

Mounting Types and Orientation

The SERVOPACKS are based mounted. Mount the SERVOPACK vertically, as shown in the fol-
lowing figures.

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

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

bt

Base

SERVOPACK

bt

Airflow

H SERVOPACK Installation
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3.3 Mounting Hole Dimensions

Mounting Hole Dimensions

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

Note: To mount the SERVOPACK, you will need to prepare a screwdriver that is longer than the depth of the SER-

; G-
S|

€ Mounting Hole Dimensions

SERVOPAGK Modal Dimensions (mm) Screw Numfber

oade . O
A B C D E F G H Size Screws
1R9D, 3R5D,
5R4D, 8R4D, | 330 | 7.5 |315+0.5| 80 | 10 | 60+0.5 | 10 | 60+0.5 | M5 4
120D

SGD7S- 170D 330 | 7.5 |315+0.5| 100 | 10 | 80+05 | 10 | 80+0.5 | M5 4
210D, 260D | 380 | 7.5 |365+0.5| 100 | 10 | 80+0.5 | 10 | 80+0.5 | M5 4
280D, 370D | 380 | 6.5 |367 +0.5 | 180 | 12.5 | 155 +0.5| 12.5 | 155 +0.5| M6 4




3.4 Mounting Interval

3.4.1 Installing One SERVOPACK in a Control Panel

Mounting Interval

34.1 Installing One SERVOPACK in a Control Panel

Provide the following spaces around the SERVOPACK.

120 mm min.

1 ‘<—‘:7 30 mm min.

SERVOPACK

L IJ

DI

30 mm min. — 120 mm min.*

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

34.2 :gstallling More Than One SERVOPACK in a Control
ane

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

Fan Fan
120 mm min. FN 7 N N
[ ] [ ] ‘
— L* 30 mm min.
N N N N
(6] O (6] (G
< e g <
a a a a
o o o o
> > > >
[os s o o
| | | |
%) %) %) %)
[SO mm min. 120 mm min.

Cooling Fan Installation Conditions
10 mm above SERVOPACK'’s Top Surface

SERVOPACK model

1R9D, 3R5D, 5R4D,
SGD7S- |8R4D, 120D, 170D, Air speed: 1.0 m/s min.
210D, 260D, 280D, 370D

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

H SERVOPACK Installation
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3.5 Monitoring the Installation Environment

Monitoring the Installation Environment

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

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

+ Using the SigmaWin+: Life Monitor - Installation Environment Monitor - SERVOPACK
« Digital Operator: Un025 (Installation Environment Monitor [%])

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

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

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




3.6 Derating Specifications

Derating Specifications

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.
+ SGD7S-1R9D, 3R5D, 5R4D, 8R4D, 120D, 170D, 210D, 260D, and 280D

100%-
80%---===msmmmmmmmmmnmenes \

Effective torque

0%-1 -
-5°C 55°C 60°C

Surrounding air temperature

+ SGD7S-370D

100% -1

70%-
60% -

Effective torque

0%-+ ! P
-5°C 40°C  55°C 60°C

Surrounding air temperature

100%- ‘ 100%-
210/ \

g | 2 |

<2 ‘ D 64% -[------mmrre e

£ S !

[0] [

= =

8 8

= =

]| |

0%-+ : ! 0%- : !
Om 1000 m 2000 m -5°C 55°C 60°C
Om 1000 m 2000 m
Altitude Surrounding air temperature and altitude
100%- \ 100%- +

o 80% - S °

> | >

g ‘ g

8 i)

2 2 48%-

(o] O

£ £

| i

0%- ; 0%- 1
Om 1000 m 2000 m -5°C 40°C 60°C
Om 1000 m 2000 m

Altitude Surrounding air temperature and altitude

H SERVOPACK Installation
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3.7 EMC Installation Conditions

EMC Installation Conditions

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

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

The compliant standards are EN 55011 Group 1, Class A, EN 61000-6-2, EN 61000-6-4, and
EN 61800-3 (Category C2, Second environment).

/\ WARNING

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

/\ CAUTION

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




3.7 EMC Installation Conditions

» Three-Phase, 400 VAC

Safety Function Device Cable

Shielded cable

Servomotor Main Circuit Cable

Shielded cable

Encoder Cable

Shielded cable

Main Circuit Power Supply Cable

Shielded cable

GGG

EtherCAT Com

munications Cable

Shielded cable

Shield box
Brake power supply
SERVOPACK Motor Flange
o U, V, and W § § H  Brake
Power supply: c Noise O O H
Three-phase, 400 VAC 3 Eiker L1,12,and L3 ° ©
® o Servomotor
Surge —
Absorber % %
CN2 ] @
® @ S 5 Encoder
— L L
Power supply:
PE 24 VDC PE
\— 24V,0V
®
£
Host controller g CNBA and CNEB
o| |°]
CN1 CN8
‘ Clamp ‘ ‘ Clamp
’—‘ (0] @
I/0 Safety
controller function device
Symbol Cable Name Specification
0] I/0 Signal Cable Shielded cable

H SERVOPACK Installation
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Wiring and
Connecting
SERVOPACKS

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

411 General Precautions . .....................
4.1.2 Countermeasures against Noise ............. 4-5
413 Grounding . ......... 4-8

LA Basic Wiring Diagrams ...............49
IZEN Wiing the Power Supply to the SERVOPACK .. 411

4.3.1  Terminal Symbols and Terminal Names ....... 4-11
4.3.2 Connector Wiring Procedure . .............. 4-13
43.3 PowerONSequence..................... 4-14
4.3.4 Power Supply Wiring Diagrams .. ........... 4-15
4.3.5 Wiring Regenerative Resistors .. ........... 4-18
4.3.6  Wiring Reactors for Harmonic Suppression . ... 4-18
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4.1 Wiring and Connecting SERVOPACKs

4.1.1 General Precautions

Wiring and Connecting SERVOPACKSs

41.1 General Precautions

A DANGER

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

/\ WARNING

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

® Check all wiring and power supplies carefully.
Incorrect wiring or incorrect voltage application to the output circuits may cause short-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 on the SERVOPACK.
« Connect a DC power supply to the B1 and ©2 terminals and the 24 V and 0 V terminals on the
SERVOPACK.
There is a risk of failure or fire.

Wiring and Connecting SERVOPACKs
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4.1 Wiring and Connecting SERVOPACKSs

4.1.1 General Precautions

/\ CAUTION

® Wait for six minutes after turning OFF the power supply and then make sure that the
CHARGE indicator is not lit before starting wiring or inspection work. Do not touch the
power supply terminals while the CHARGE lamp is lit after turning OFF the power supply
because high voltage may still remain in the SERVOPACK.
There is a risk of electric shock.

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

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

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

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

® The maximum wiring length is 10 m for Control Power Supply Cables (+24 V, 0 V), 3 m for
I/0 Signal Cables, and 50 m for Encoder Cables or Servomotor Main Circuit Cables.

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

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

» |f a connector is used for the main circuit terminals, remove the main circuit connector from the
SERVOPACK before you wire it.

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

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

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

NOTICE

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

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

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

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

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

® If you use an External Regenerative Resistor or External Dynamic Brake Resistor, use cable
ties, clamps, or other means to secure the resistor so that the connectors or terminal blocks
inside the SERVOPACK will not be affected even if the resistor is subjected to vibration or
shock.
There is a risk of SERVOPACK damage.




4.1 Wiring and Connecting SERVOPACKs

4.1.2 Countermeasures against Noise

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

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

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

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

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

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

To ensure safe, stable application of the Servo System, observe the following precautions when
wiring.
» Use the Cables specified by Yaskawa. Design and arrange the system so that each cable is
as short as possible.
Refer to the catalog for information on the specified cables.

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

4.1.2

Countermeasures against Noise

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

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

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

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

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

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

» 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 I/O Signal Cables
» Main Circuit Cables and Encoder Cables

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

I Noise Filters on page 4-6

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

grounding measures.
I 4.1.3 Grounding on page 4-8

Wiring and Connecting SERVOPACKs
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4.1 Wiring and Connecting SERVOPACKSs

4.1.2 Countermeasures against Noise

Noise Filters

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

Servomotor

2.0 mm? Noise Filter

o |+ — — — — |- - @ Operation relay sequence

¢ — — — —|— - @ User signal generators

14

Noise Fi\ter*3 2 J
% | % DC

power
supply

2.0 mm? min.

(Grounding plate)
External ground: Use a dedicated ground.

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

*3. Refer to the following section for precautions when using Noise Filters.
I Noise Filter Wiring and Connection Precautions on page 4-7



4.1 Wiring and Connecting SERVOPACKs

4.1.2 Countermeasures against Noise

Noise Filter Wiring and Connection Precautions

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

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

Incorrect Correct

LR

Filter

/77 !
Grounding plate Grounding plate ‘
|

L

Filter Filter

— \ \
\

]
&
]

/77 BB /77
Grounding plate il Grounding
plate

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

Separate the circuits.

Incorrect Correct

L=

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

L input lines.
d
/77 /77
Grounding plate Grounding plate

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

Incorrect Correct
‘ L Noise [— } L Noise [—*
— Filter — Filter
SERVOPACK  SERVOPACK SERVOPACK SERVOPACK
s Shielded ground wire
/77 /7
Grounding plate Grounding plate

Wiring and Connecting SERVOPACKs
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4.1 Wiring and Connecting SERVOPACKSs

4.1.3 Grounding

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

Control panel

—_—

SERVOPACK
Noise ‘
— Filter jj @

|
i
\
|
\
|
i SERVOPACK
|
I
\
T
|
I
|

41.3

Grounding

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

Observe the following precautions when wiring the ground cable.

» Ground the SERVOPACK to a resistance of 10 Q or less.

» Be sure to ground at one point only.

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

Motor Frame Ground or Motor Ground

If you ground the Servomotor through the machine, a current resulting from switching noise
can flow from the main circuit of the SERVOPACK through the stray capacitance of the Servo-
motor. To prevent this, always connect the motor frame terminal (FG) or ground terminal (FG) of
the Servomotor to the ground terminal @ on the SERVOPACK. Also be sure to ground the
ground terminal &.

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

Noise on I/O Signal Cables

If noise enters the I/0O Signal Cable, ground the shield of the I/O Signal Cable using a clamp or
other means. 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.



4.2 Basic Wiring Diagrams

Basic Wiring Diagrams

This section provide the basic wiring diagrams. Refer to the reference sections given in the dia-
grams for details.

SERVOPACK
CN%? Dynamic Brake Resistor terminals ’
IZ 5.2.3 Connecting Dynamic Brake
.____Resistorsonpage5-7
( R ls lT l | |
’ 1QF -\ H 1 ‘
I 3SA L___. Main circuit IE 4.4 Wiring Sgrvomotors !
| terminals ) ok A,
. % 1FLT | .
| ‘ 2KM | N
| | g | |
b | Brake power |
| | supply -
1KM *6 . IZ 4.4 Wiring Servomotors
S | . .__onpage4-19 |
| ! AC/DC I [P B __)
. o L
| | | |
| (For servo alarm | ‘
1Ry display) ! | |
& 4.3 Wiring the N ®
| Power Supply | .
to the SERVO- Servo power Servo power TPL | | |
’ I:A1C§K on page ON OFF | IS 4.4 Wiring Servomotors |
- 1KM . on page 4-19 Yy,
| KM 1SA | | EH
2KM : 3
’ KM Ry | T> 7 Analog monitors |
25A . | /
| Ground to | o i
aresistance 7
K oo ; | IS 4.8.3 Analog Monitor Connector |
——— o L L (CN5) on page 4-42 )
Overheat protection input TH S
Sequence input signal
power supply input +24V "3 124VIN | 6 8 ALM Servo Alarm Output

L -+

- (OFF for alarm
General-purpose sequence input 1 4 M( )
(Forward Drive Prohibit input: OFF to prohibit drive)

N
General-purpose sequence input 2 rJSI2(N-OT) | 8 F‘:'—@

(Reverse Drive Prohibit input: OFF to prohibit drive)

_ /SI3 9 % %‘%
General-purpose sequence input 3 —

/SO3+
%
-+ General-purpose sequence
General-purpose sequence input 4 | /S4(Probel) (10 i & output 3

SO General-purpose sequence
output 2

(Probe 1 Latch Input: latch when ON) 271 /S04+
S General-purpose sequence

(Probe 2 Latch Input: latch when ON) 29),/SO5+

N é General-purpose sequence
General-purpose sequence input 6 | /SI6(Home) [12 > 80 /505- output 5

(Home Switch Input: homing when ON) PAO *5 Encoder Divided
> i/PAO 2 > Pulse Output,
General-purpose sequence input 0 /SI0 13 - Phase A

| |
| |
| |
| |
| |
| |
} General-purpose sequence input 5 ,  /SE(Probe) |19 % %z §E /SO4- output 4 l
| |
| |
| |
| |
| |
| |
| |

*1 BAT(+) 14 PBO *5 B Divi
Battery for absolute = ncoder Divided
encoder ¥2 + [ BAT <__20),/PBO Pulse Output,
28V1045V - L 15 Phase B
21),PCO *5 Encoder Divided
22),/PCO Pulse Output,
Phase C
H Signal ground
. IZ 4.5 Connecting I/O Signals
L on page 4-31 J
— g — N |~ — — — — - — "
Switch
( - Syitoh /Hwesi+ ) . ]
Fuse L HWBBI- 1( |
3 |
| " : —< 8 \\EDM1+ |
| Safety . |mHwsB2+ ) 6 + ‘-l
. I [~ B .
/HWBB2- ] 5 1( =—HEOMI- IZ 4.6 Connecting Safety Func- |
L oV . I tion Signals on page 4-38 !
‘ @Conneotor shell

FG Connect the shield to the connector shell
Frame ground or ground it with a clamp or other means.

Wiring and Connecting SERVOPACKs
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4.2 Basic Wiring Diagrams

*3.

*4,

*5.
*6.

*7.

*8.

. i represents twisted-pair wires.
*2.

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

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

Refer to the following chapter if you use a safety function device.

Iz Chapter 12 Safety Functions

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

Always use line receivers to receive the output signals.

Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24 VDC to the control power sup-
ply input terminals.

The CN117 connector is used for SERVOPACKSs with built-in Servomotor brake control. SERVOPACKSs without
built-in Servomotor brake control do not have the CN117 connector.

If using these terminals, contact your YASKAWA representative.

Note: 1. You can use parameters to change the functions allocated to the /SI0, /SI3, P-OT, N-OT, /Probe1, /Probe2,

and /Home input signals and the /SO1, /SO2, /SO3, /SO4, and /SO5 output signals. Refer to the following
section for details.

Iz 7.11/0 Signal Allocations on page 7-4
2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power

supplies, such as the one for the I/O signals of the CN1 connector. If the power supply is shared, the I/O
signals may malfunction.

3. Default settings are given in parentheses.



4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

Wiring the Power Supply to the SERVOPACK

Refer to the catalog for information on cables and peripheral devices.

4.3.1

Terminal Symbols and Terminal Names

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

control circuit power supply to the SERVOPACK.

/\ CAUTION

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

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

tions.

» Three-Phase, 400-VAC Power Supply Input

Leulis] Terminal Name Specifications and Reference
Symbols
Main circuit power supply ) 4o o
L1, L2, L3 input terminals for AC Lk;ree phase, 380 VAC to 480 VAC, -15% to +10%, 50 Hz/60
power supply input
24V Control power supply termi- | 24 VDC, -15% to +15%
oV nals™! 0VDC
I3 4.3.5 Wiring Regenerative Resistors on page 4-18
. ‘ | If the internal regenerative resistor is insufficient, remove the
B1 B2 B3™ Regenerative Resistor termi- | lead or short bar between B2 and B3 and connect an Exter-
T nal nal Regenerative Resistor between B1 and B2.
The External Regenerative Resistor is not included. Obtain it
separately.
DC Reactor terminals for = ilé’)‘G Wiring Reactors for Harmonic Suppression on page 4-
o1, 62 power supply harmonic These terminals are used to connect a DC Reactor for power
suppression . :
supply harmonic suppression.
e, - None. (Do not connect anything to this terminal.)
These are the 2-7S connection terminals for the Servomotor
U, V, W, PE | Servomotor terminals Main Circuit Cable (power line). .
Note: Do not connect the PE terminal to anything other than a ground
terminal.
In the following cases, remove the lead or short bar between
D2 and D3 and connect a Dynamic Brake Resistor between
D1 and D2.
. . _| = To specify the brake torque when stopping with the
D1, D2, D3" rI?i/rr:;rSmc Brake Resistor ter dynamic brake
» To use a larger load moment of inertia than in the standard
specifications
The Dynamic Brake Resistor is not included. Obtain it sepa-
rately.
DG+ Servomotor brake power 24 VDC
DC-*S supply terminals™ 0 VDG
Connect these terminals to the Servomotor’s holding brake
BK+, BK-*3 Servomotor brake terminals | terminals. The holding brake terminals on the Servomotor do

not have any polarity.

&)

Ground terminal

The ground terminals to prevent electric shock. Always con-
nect this terminal.

*1. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24 VDC to the control power sup-
ply input terminals.

*2. With the SGD7S-210D, -260D, -280D, or -370D, connect an External Regenerative Resistor between B1 and B2.

*3. The SGD7S-210D, -260D, -280D, and -370D do not have the D1, D2, and D3 terminals.

*4, Make sure you check the brake specifications of the Servomotor for the 24-VDC power supply input to the Ser-
vomotor brake power supply terminals.

*5. SERVOPACKSs without built-in Servomotor brake control do not have these terminals.

Wiring and Connecting SERVOPACKs
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

» DC Power Supply Input

LTl Terminal Name Specifications and Reference
Symbols
24V Control power supply termi- | 24 VDG, -15% to +15%
oV nals™ 0VDC
B1*2 Main circuit power supply 513 VDC to 648 VDG, -15% to +10%
- input terminals for DC power
©2 supply input 0VDC
L1, L2, L3, . .
B2 B3. O1 _ None. (Do not connect anything to these terminals.)
o ‘@ ’ ’ Note: The SGD7S-210D to -370D do not have B3 terminal.
These are the Z-7S connection terminals for the Servomotor
U V. W PE Servomotor terminals Main Circuit Cable (power line).
B Note: Do not connect the PE terminal to anything other than a ground
terminal.
In the following cases, remove the lead or short bar between
D2 and D3 and connect a Dynamic Brake Resistor between
D1 and D2.
, . _ | = To specify the brake torque when stopping with the
D1, D2, D3" r?w%/r?;rsmc Brake Resistor ter dynamic brake
» To use a larger load moment of inertia than in the standard
specifications
The Dynamic Brake Resistor is not included. Obtain it sepa-
rately.
DC+" Servomotor brake power 24 VDC
DC-*S supply terminals™ 0VDG
Connect these terminals to the Servomotor’s holding brake
BK+, BK-" Servomotor brake terminals | terminals. The holding brake terminals on the Servomotor do

not have any polarity.

S

Ground terminal

This is the ground terminal to prevent electric shock. Always
connect this terminal.

*1. Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24 VDC to the control power sup-
ply input terminals.

*2. If using these terminals, contact your YASKAWA representative.
*3. The SGD7S-210D, -260D, -280D, and -370D do not have the D1, D2, and D3 terminals.

*4, Make sure you check the brake specifications of the Servomotor for the 24-VDC power supply input to the Ser-
vomotor brake power supply terminals.

*5. SERVOPACKSs without built-in Servomotor brake control do not have these terminals.
If you use a DC power supply input to the SERVOPACK, make sure to set parameter Pn001
to n.O100 (DC power supply input supported) before inputting the power supply. Refer to

the following section for details.
Iz 6.2 Power Supply Type Settings for the Main Circuit on page 6-12



4.3 Wiring the Power Supply to the SERVOPACK

4.3.2 Connector Wiring Procedure

432 Connector Wiring Procedure

» Required Items: Phillips or flat-blade screwdriver

Screwdriver End
SERVOPACK model Terminal Symbols Screwdriver Dimensions Wire Stripping
SGD7S- y Type Thickness x Width Length [mm]
[mm]
L1, L2, L3, B1,B2,B3, -1, -2 | Flat-blade 7
1R9D, 3R5D, 5R4D, Phillips or
8R4D, 120D, 170D | Y V- W, PE flat-blade 06x35 /
24V, 0V Flat-blade 10
Phillips or
J10D. 260D, 2600 L1, L2, L3, B1, B2, B3, -1, -2 flat-blade 12
’ ’ ’ Phillips or 1.0x5.5
370D U, Vv, W, PE flat-blade 12
24V, 0V Flat-blade 10

1. Prepare the connector that was provided with the SERVOPACK.

2. Remove the sheath from the wire to connect.

o

3. Open the wire insertion hole on the terminal connector with the screwdriver.

Main Circuit Terminals and Motor Terminals Control Power Supply Terminals

Press the lever with a screwdriver or your fingertip
and insert the conductor of the wire into the wire
insertion hole.

After you insert conductor, release the screwdriver
or your fingertip.

Insert the conductor of the wire into the wire inser-
tion hole, insert the screwdriver into the screwdriver
insertion hole, and tighten the screw.

4. Make all other connections in the same way.
5. When you have completed wiring, attach the connector to the SERVOPACK.

6. Press the connector all the way to the back and lock it with the lock lever.

Lock lever

Wiring and Connecting SERVOPACKs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.3 Power ON Sequence

433 Power ON Sequence

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

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

cleared).

Power ON

Control power supply ~ OFF ON

ALM (Servo Al.a m) Alarm Alarm cleared.
signal
Upto 5.0 s‘

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.

If the servo ON state cannot be achieved by inputting the Servo ON command (Enable Oper-
ation command), the /S_RDY signal is not ON. Check the status of the /S_RDY signal. Refer
to the following section for details.

Iz 7.1.6 /S-RDY (Servo Ready) Signal on page 7-8

Information

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

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

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

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

When turning OFF the power supply, turn OFF the main circuit power supply first, and then turn
Important  OFF the control power supply.

Y

/\ 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.

4-14



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

4.34

Power Supply Wiring Diagrams

Using Only One SERVOPACK

» Wiring Example for Three-Phase, 400-VAC Power Supply Input: SGD7S-1R9D, -3R5D,
-5R4D, -8R4D, -120D, and -170D

L1

oF VY

s

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

SERVOPACK
1FLT |
2KM
e
1KM
T AC/DC
o
(For servo alarm 424\
1Ry display) AM + [RY
7\
1PL
Servo power Servo power ALM - 1D oV
«c— - 3
ON OFF 1KM —
. o T
T 4
1KM 1SA
1KM 1R 2KM 1QF: Molded-case circuit breaker 1Ry: Relay
Y 1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
2SA (for control power supply) 2SA: Surge Absorber

3SA: Surge Absorber
1D: Flywheel diode

» Wiring Example for Three-Phase, 400-VAC Power Supply Input: SGD7S-210D, -260D,
-280D, and -370D

L1

1QF X

SERVOPACK

1FLT |
2KM
et
1KM
T AC/DC
o
(For servo alarm
1Ry display)
™ X—1
1PL
Servo power Servo power
ON OFF 1KM
J o e
T 4 g
1KM 1SA
1KM 1Ry ZKD’V'
2SA

ALM + 1Ry

ALM - 1D

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

(for control power supply)
2KM: Magnetic Contactor

+24 V

oV

1Ry: Relay

1PL: Indicator lamp
1SA: Surge Absorber
2SA: Surge Absorber
3SA: Surge Absorber

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

Wiring and Connecting SERVOPACKs
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for DC Power Supply Input: SGD7S-1R9D, -3R5D, -5R4D,
-120D, and -170D

-8R4D,

1]

10F oy

§55

« Wiring Example for DC Power Supply Input: SGD7S-210D, -260D, -280D, and -370D

1FLT |
2KM
s AC/DC
P
1KM
g AC/DC
(For servo alarm
1Ry display)
™ X—
1PL
Servo power Servo power
ON OFF 1KM

KM 18A
1KM 1Ry QKD’V'
25A

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

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

1]

10F A

3SA [

1FLT |

&

gt AC/DC
-

(For servo alarm

1Ry display)
N

X)—r1

1PL
Servo power Servo power
ON OFF

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

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

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

SERVOPACK

+24 V
ALM + 1BY

ALM - 1D oV

1FU: Fuse

2FU: Fuse

1Ry: Relay

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

SERVOPACK

+24 V
ALM + 1RY

ALM - 1D oV

1FU: Fuse

2FU: Fuse

1Ry: Relay

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



4.3 Wiring the Power Supply to the SERVOPACK

Using More Than One SERVOPACK

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

detection relay (1RY).

4.3.4 Power Supply Wiring Diagrams

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

for any one SERVOPACK.

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

ter that has a large enough capacity to handle the total power supply capacity of all the

SERVOPACKS. Be sure to consider the load conditions.

Power supply

RS T
NG 1QF
| 3SA
1KM
2KM
% Servomotor
Relay [ M
terminal
+24 V
ALM+1RY
(For servo alarm
1Ry display) 4 J AM- 1p
IS &X—
1PL
Servo power Servo power
ON OFF 1KM Servomotor
- 4 Relay @ [ M
terminal Relay
KM 18A terminal uy
2KM
1KM 1Ry
@ ov ONT) AL
W
I
L |
Servomotor
[ M
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
2FLT: Noise Filter 1SA: Surge Absorber
3FLT: Noise Filter 2SA: Surge Absorber Vov
4FLT: Noise Filter 3SA: Surge Absorber
1KM: Magnetic Contactor 1D: Flywheel diode

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

To comply with UL/cUL standards, you must install a branch circuit protective device at the
power supply input section to each SERVOPACK. Refer to the following document for detalils.
(I =-7-Series =-7S and =-7W SERVOPACK with 400 V-Input Power Safety Precautions (Manual No.: TOMP C710828

02)

Wiring and Connecting SERVOPACKs
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4.3 Wiring the Power Supply to the SERVOPACK

4.3.5 Wiring Regenerative Resistors

435 Wiring Regenerative Resistors

This section describes how to connect External Regenerative Resistors.
Refer to the catalog to select External Regenerative Resistors.

/\ WARNING

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

Connecting Regenerative Resistors

1. Remove the wire connected between the B2 and B3 terminals.

2. Connect the External Regenerative Resistor between the B1 and B2 terminals on the
SERVOPACK.

Enlarged View

3. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resistance).
Refer to the following section for details on the settings.
I 6.17 Setting the Regenerative Resistor Capacity on page 6-55

436 Wiring Reactors for Harmonic Suppression

You can connect a reactor for harmonic suppression to the SERVOPACK when power supply har-
monic suppression is required. Connection terminals ©1 and 62 for a DC Reactor are connected
when the SERVOPACK is shipped. Remove the lead wire and connect a DC Reactor as shown in
the following diagram.
SERVOPACK
DC Reactor

O1

G2




4.4 Wiring Servomotors

m Wiring Servomotors

4.4.1 Terminal Symbols and Terminal Names

441

Terminal Symbols and Terminal Names

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

Terminal/Connector
Symbols

Terminal/Connector Name

Remarks

U,V,and W

Refer to the following section for the wiring proce-
Servomotor terminals dure.
T 4.3.2 Connector Wiring Procedure on page 4-13

PE

Ground terminal -

CN2

Encoder connector -

44.2

Pin Arrangement of Encoder Connector (CN2)

» When Using a Rotary Servomotor

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

* You do not need to wire these pins for an incremental encoder.

* When Using a Linear Servomotor

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

Wiring and Connecting SERVOPACKs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

443  Wiring the SERVOPACK to the Encoder

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

install a battery on the host controller.

Refer to the following section for the battery replacement procedure.

5 16.1.3 Replacing the Battery on page 16-3

» Wiring Example When Installing a Battery on the Host Controller

SERVOPACK
*) U
Absolute encofer v
1 | A 5 W
C Ve /PS ) 6 @
o . PGBV : 1
L 1 PGOV ) 2
[ T 2
|~ BATW) ) 3 14 ) BAT (+) g
C 7 BATD ) 4 15 ) BAT (1) T Battery
~ ] A T
"\\ /3 Connector
I shell
(Shell) N T \ T

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

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

1
1

\

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

SERVOPACK

Absolute encoder #)
*1 i n PS J5
C L /PS ) 6

T
‘ | PG5V ) 1
¢ L PGOV ) 2
{ | _ABAT() ) 3
o |/ | BAT(-) 4

j - Connector
Battery shell
(Shell) Encoder Cable
with a Battery Case

b= <c

H@

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

*2.0000 Z: represents a shielded twisted-pair cable.

1
1

“



4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

[©

Important

Refer to the catalog for details.

Circuit Example

— k.
T + Battery

* When Installing a Battery on the Encoder Cable
Use the Encoder Cable with a Battery Case that is specified by Yaskawa.

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

Required Component Specifications
» Schottky Diode
Reverse Voltage: Vr > 40 V
Forward Voltage: Vf < 0.37 V
Reverse current: Ir <5 pA
Junction temperature: Tj > 125C

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

When Using an Incremental Encoder

SERVOPACK
Incremental encoder
= v
*] oo V
i~ PS )5 W
C RVARNES J 6 o
[ | PG5V, ) 1
C | PGOV,) 2
o
e Connector
I shell
(Shel) Shield ‘ ‘ @

1

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

¥, Z: represents a shielded twisted-pair cable.
Lo

e

Wiring and Connecting SERVOPACKs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

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

€ Connections to Linear Encoder from Dr. JOHANNES HEIDENHAIN

GmbH
B LIC4100 Series, LIC2100 Series, LC115, and LC415
Absolute linear encoder Interface Unit from
from Dr. JOHANNES Dr. JOHANNES Caple from
HEIDENHAIN GmbH HEIDENHAIN GmbH D JOHANNES SERVOPACK
HEIDENHAIN GmbH
Head % CN2

hs<c

Connector

Connector shell

shell

Shield

* szi represents a shielded twisted-pair cable.
v

[ m—— Sales of the interface unit EIB3391Y with the LIC4100 and LIC2100 series have ended due to
the release of the LIC4190, LIC3190, and LIC2190 series.

m LIC4190, LIC3190, and LIC2190 Series

Absolute linear encoder
from Dr. JOHANNES
HEIDENHAIN GmbH SERVOPACK

s <c

Connector

Connector shell

shell Shield

=

* ;Z}i represents a shielded twisted-pair cable.
v
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

4 Connections to Linear Encoder from RSF Elektronik GmbH

Absolute linear encoder
from RSF Elektronik GmbH SERVOPACK

Connector
shell

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

€ Connections to Absolute Linear Encoder from Mitutoyo Corporation

Absolute linear encoder
from Mitutoyo Corporation SERVOPACK

*
"' ‘\: PS 5 U
/i s e Vv
Lo w
Do D

Connector
shell

o N
Wiring and Connecting SERVOPACKs

Connector
shell O
Shield

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

€ Connections to Absolute Linear Encoder from Renishaw PLC

Absolute linear
encoder from
Renishaw PLC SERVOPACK

|
=~
T |0
o |
W
=z
(S
b= <c

Connector
Connector shell

shell Shield

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

4.4.3 Wiring the SERVOPACK to the Encoder

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

Absolute linear encoder

from RLS d.o.o. SERVOPACK

b= <c

Connector
shell

* ;Zi represents a shielded twisted-pair cable.
‘v

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

Absolute linear encoder
from Magnescale Co., Ltd. SERVOPACK

. [ON2]

s <c

Connector

Connector shell

shell

* gzli represents a shielded twisted-pair cable.
v

€ Connections to Absolute Linear Encoder from Fagor Automation S.

Coop.
Absolute linear encoder
from Fagor Automation S. Coop. SERVOPACK
CN2
PS. /5
/PS /6

—

s <c

.
| L Pasv
323 PGOVi

Connector

Connector shell

shell
Shield

* szi represents a shielded twisted-pair cable.
v
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

&€ Connections to Absolute Linear Encoder from Canon Precision Inc.

Absolute linear encoder
from Canon Precision Inc. SERVOPACK

[CN2]

bbs<c

Connector

Connector shell

shell

Shield

IC

* ;Zi represents a shielded twisted-pair cable.

(]

r

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

€ Connections to Linear Encoder from Dr. JOHANNES HEIDENHAIN
GmbH
Linear encoder

from Dr. JOHANNES
HEIDENHAIN GmbH Serial Converter Unit SERVOPACK

Wiring and Connecting SERVOPACKs

[©)
b= <cC

Connector
shell
Connector,
hell

Connector
shell

Shield

Connector
hell

Shield

*oo Z: represents a shielded twisted-pair cable.
Lo

'\
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

€ Connections to Linear Encoder from Renishaw PLC

Linear encoder from

Renishaw PLC Serial Converter Unit SERVOPACK
« *
9 - PS5 U
1 e /1 /s e %
B T w
10 Lo Do D
2 e
8 L A REFN( 3 .
11 /- mer(11
4 L 5v\ 4 1 N PR
i Z | ovi Q /" poov j 2
Cr?rhnector Connector
she ‘ shell Ci t
Shield Connector S%ﬁneo or
shel
Shield

* / represents a shielded twisted-pair cable.
\‘T"‘
€ Connections to Linear Encoder from Magnescale Co., Ltd.

If you use a linear encoder from Magnescale Co., Ltd., the wiring will depend on the model of
the linear encoder.

B SR75 and SR85

Linear encoder from

Magnescale Co., Ltd. SERVOPACK

« CN2
7 > U
/i \
O W
. @
| A PGBV

323 PGOVE

Connector

Connector
shell

shell
Shield

hd

* Qﬁ; represents a shielded twisted-pair cable.
e



4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

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

Linear Encoder Model Interpolator Model
SL700, SL710, SL720, and SL730 | PL101-RY*!
MQ10-FLA™
sQ1o @ -
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 «
Cable from PS 6 V\\//
Magnescale Co., Ltd. Lo @

Connector

Connector shell
shel Shield
hd
* gzli represents a shielded twisted-pair cable.
-
m SL700, SL710, SL720, and SL730
* MJ620-T13 Interpolator
Linear encoder Interpolator SERVOPACK
Head .
PS /5 U
Cable from v /PS . 6 V\C
Magnescale Co., Ltd. P
¢ N ®
—
oV +5V
Connector
External power supply (S:F?er?lnecmr shell
Shield

* gzli represents a shielded twisted-pair cable.
..

Wiring and Connecting SERVOPACKs
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4.4 Wiring Servomotors

4.4.4 Wiring the SERVOPACK to the Holding Brake

€ Connections to Linear Encoder from Canon Precision Inc.

Linear encoder from
Canon Precision Inc. SERVOPACK

. CN2
T, PS5
/i /PS.)6
n 21
e Jo

Connector
shell

Ds<c

Connector
shell

* ;Zi represents a shielded twisted-pair cable.
v

444 Wiring the SERVOPACK to the HoIding Brake

« If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and
Q brake power supply. Refer to the catalog for details.
@ » After the Surge Absorber is connected, check the brake operation delay time in your applica-
tion. The Surge Absorber may affect the brake operation delay time.
Important Configure the relay circuit to activate the holding brake for an emergency stop.

Relay Circuit Example

SERVOPACK 5VDC to 30 VDC

Emergency stop
Photocoupler Zﬁ i‘;

i A

 E—

oV

» You can change the output signal allocation of the /BK signal. Refer to the following section for
details.
IZ Allocating the /BK (Brake) Signal on page 6-34

« 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.

4-28



4.4 Wiring Servomotors

4.4.4 Wiring the SERVOPACK to the Holding Brake

SERVOPACKSs without Built-in Servomotor Brake Control

A wiring example for SERVOPACKSs without built-in Servomotor brake control is provided
below.

Servomotor with a
SERVOPACK Holding Brake

U

v

W

. e

cNi +24V tjj .
BK-RY

Power supply

Q

Z

N
1

(/BK+) Surge A'bsorber
(/BKY) D ov
—

DC side

'

Brake power supply g_Ry

AC DC

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

* Install the Surge Absorber near the brake terminals on the Servomotor.

Wiring and Connecting SERVOPACKs
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4.4 Wiring Servomotors

4.4.4 Wiring the SERVOPACK to the Holding Brake

SERVOPACKSs with Built-in Servomotor Brake Control
SERVOPACKS with built-in brake control contain a brake relay.
The wiring is different because of the built-in brake relays. The following figure shows a wiring

example.

Power supply

SERVOPACK

Servomotor with a
Holding Brake

B (=

Brake power supply

AC DC

« Connector Specifications

Connector Model Num.ber of Manufacturer
No. Pins
CN117 BLF 5.08HC/04/180LR SN BK BX SO 4 | Weidmuiller Interface GmbH & Co. KG

€ Built-in Brake Relay Specifications

The specifications of the built-in brake relay are as follows:

* Service life (number of operations): 30,000 operations

 Allowable number of operations: 30 operations per minute max.



4.5 Connecting I/O Signals

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

m Connecting I/0 Signals

4.5.1

I/0 Signal Connector (CN1) Names and Functions

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

Input Signals

Default settings are given in parentheses.

Signal Pin No. Name Function Reference
General-purpose ) )
(Slg'l') 7 Sequence Input 1 (For- | You can allocate the input signal to use

ward Drive Prohibit Input) | With a parameter.
(Stops Servomotor drive (to prevent over-

travel) when the moving part of the

General-purpose page 6-26

(ﬁIQO*T) 8 (Slqeg/ﬁgec%lr?\?eu};’fohibit machine exceeds the range of move-
) ment.
Input) )
General-puroose You can allocate the input signal to use
/SI3* 9 purp with parameters. -

Sequence Input 3 (Used for general-purpose input.)

/S14* General-purpose
(/Probe) 10 Sequence Input 4 You can allocate the input signals to use

(Probe 1 Latch Input) with parameters.
/SI5* General-purpose (Connect the external signals that latch
(/Probe2) 11 Sequence Input 5 the current feedback pulse counter.) _

robe (Probe 2 Latch Input)

/SI6* General-purpose Yqu can allocate the input signal to use
(/Home) 12 Sequence Input 6 with parameters.

(Home Switch Input) (Connect the switch that starts homing.)

You can allocate the input signal to use

/SI0* 13 General-purpose with a parameter. ? -

Sequence Input 0 (Used for general-purpose input.)

Inputs the sequence input signal power
supply.

Sequence Input Signal . o _
+24VIN 6 Power Supply Input Allowable voltage range: 24 VDC iQQ/o
The 24-VDC power supply is not provided
by Yaskawa.
Battery for Absolute These are the pins to connect the abso-
BAT+ 14
Encoder (+) lute encoder backup battery. B
BAT. Battery for Absolute Do not connect these pins if you use the
- 15 Encoder (-) Encoder Cable with a Battery Case.

Inputs the overheat protection signal from
a Linear Servomotor or from a sensor -
attached to the machine.

Overheat Protection

TH 5
Input

*You can change the allocations. Refer to the following section for details.
Iz 7.1.1 Input Signal Allocations on page 7-4

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

Wiring and Connecting SERVOPACKs
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4.5 Connecting I/0O Signals

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

Output Signals

Default settings are given in parentheses.

Signal Pin No. Name Function Reference
ALM+ 3 .
ALM 2 Servo Alarm Output Turns OFF (opens) when an error is detected. | page 7-7
/SO1+* 1 G You can allocate the output signal to use with
/BK+) eneral-purpose
( Sequence Output 1 a parameter. . page 6-32
/SO1-* (Brake Output) (Controls the brake. The brake is released
(/BK-) 2 P when the signal turns ON (closes).)
/802+* 23 General-purpose
/SO2-* 24 Sequence Output 2
/SO3+* 25 General-purpose
/SO3-* 26 Sequence Output 3 Used for general-purpose outputs. page 15-49
/SO4+%* 27 General-purpose Set the parameters to allocate functions.
/S04-* 28 Sequence Output 4
/SO5+* 29 General-purpose
/SO5-* 30 Sequence Output 5
PAO 17 Encoder Divided Pulse
/PAO 18 Output, Phase A Output the encoder divided pulse output sig-
PBO 19 Encoder Divided Pulse | nals with a 90° phase differential. page 7-31
/PBO 20 Output, Phase B page 7-40
PCO 21 Encoder Divided Pulse L
/PCO 20 Output, Phase C Output the encoder origin signal.
SG 16 Signal ground This is the 0-V signal for the control circuits. -

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

Iz 7.1.2 Output Signal Allocations on page 7-5



4.5 Connecting I/O Signals

4.5.2 1/0 Signal Connector (CN1) Pin Arrangement

4.5.2

I/0 Signal Connector (CN1) Pin Arrangement

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

default settings.

Pin
15

Pin
30

] o o o

T
] e e

Pin
2

Pin
17

e
i -

00
OQ
Q0
00
QO
[e]e]
DO
DO
DO
DO
DO
Q0
[e]e]
QO
00!

Pin Il —Pin
1 16

Top View of I/O
Signal Connector

Side View of I/0
Signal Connector

No Signal Specification No Signal Specification
15 | PG BAT- Battery for absolute 30 | /SO5- General-purpose
encoder (-) sequence output 5
14 | PG BAT+ Battery for absolute 29 | /SO5+ General-purpose
encoder (+) sequence output 5
General-purpose ) General-purpose
13 |/8l0 sequence input O 28 |/804 sequence output 4
/SI6 General-purpose General-purpose
12 (/Home) | sequence input 6 27 | /804+ sequence output 4
/SI5 General-purpose ) General-purpose
1 (/Probe?2) | sequence input 5 26 | /803 sequence output 3
/Sl4 General-purpose General-purpose
10 (/Probel) | sequence input 4 25 |/503+ sequence output 3
9 /S13 General-pgrpose o4 | /500- General-purpose
sequence input 3 sequence output 2
/SI12 General-purpose General-purpose
8 (N-OT) sequence input 2 23 | /802+ sequence output 2
/SI1 General-purpose Encoder divided pulse
’ (P-OT) sequence input 1 22 |/PCO output, phase C
Sequence input signal Encoder divided pulse
6 +24VIN power supply input 21 PCO output, phase C
Overheat protection Encoder divided pulse
5 H input 20 |/PBO output, phase B
) Encoder divided pulse
4 ALM Servo alarm output 19 | PBO output, phase B
3 ALM+ Servo alarm output 18 | /PAO Encoder divided pulse
output, phase A
5 /SO1- General-purpose 17 1 PAO Encoder divided pulse
(/BK-) sequence output 1 output, phase A
/SO1+ General-purpose ,
1 (/BK+) sequence output 1 16 |SG Signal ground

Wiring and Connecting SERVOPACKs
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4.5 Connecting I/0O Signals

4.5.3 1/0 Signal Wiring Examples

4.5.3

I/0 Signal Wiring Examples

Using a Rotary Servomotor

SERVOPACK

TH.L 5
Overheat protection input — 47O
Sequence input signal . .
power supply input f4 V*3  +24VIN | 6 - L
p— -
Forward Drive Prohibit input ¢ ™ p-oT [ 7 ii* (,
(prohibited when OFF) _ .
] W
Reverse Drive Prohibit input 4 ™ N-OT | 8 XiZ j§+ K,
(prohibited when OFF) e L
% o
General-purpose — /813 9 *K,
sequence input 3
w(]
Probe 1 Latch lnput | /Probel (10 +i |
(latch when ON)
/Probe? ﬂ* (7
Probe 2 Latch Input | robes (11 >N
(latch when ON)
(]
Home Switch Input | /Home (12 >N
(homing when ON)
(]
General-purpose /Slo 13 >N
sequence input 0 o
Battery for L [ BAT+ /14
absolute encoder
BAT- (15

Backup battery*2 L

28Vto45V

*1. i represents twisted-pair wires.
Connect these when using an absolute encoder. If the Encoder Cable with a Battery Case is connected, do not

*2.

*3.

*4,

connect a backup battery.

3
4
]
2

ALM+
;ALM—

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

/BK+

<——— Brake output
(released when ON)

/BK-

23/,/S02+

%

24 },/S0O2-

25

%
/SO3+

26 ),/S0O3-

%

27 },/SO4+

28

%

(/SO4-

29 (/SOb+
30 },/S0O5-

17

%

18

19

PAO *
/PAO o‘>

16

PBO *

/PBO 0‘>
PCO *4
/PCO

SG

Servo Alarm Output
(OFF for alarm)

Encoder Divided
Pulse Output,
Phase A

Encoder Divided
Pulse Output,
Phase B

Encoder Divided
Pulse Output,
Phase C

<==— Signal ground

Applicable line receiver:
SN75ALS175 or MC3486
manufactured by Texas
Instruments or the equivalent

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

Always use line receivers to receive the output signals.

Note: 1. You can use parameters to change the functions allocated to the /SIO, /SI3, P-OT, N-OT, /Probe1, /Probe?2,
and /Home input signals and the /SO1, /SO2, /SO3, /S04, and /SO5 output signals.
I 7.11/0 Signal Allocations on page 7-4

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

If the power supply is shared, the 1/0O signals may malfunction.



4.5 Connecting I/O Signals

Using a Linear Servomotor

Photocoupler outputs
Max. allowable voltage: 30 VDC

Max. allowable current: 50 mA DC

ALM+

& Servo Alarm Output
(OFF for alarm)

;ALM
/BK+

L Brake output

/BK-

g/SOZJr

g/SOZ-

/SO3+

/SO3-

(released when ON)

SERVOPACK
CN1
TH. 5
Overheat protection input 20
4.7 kQ
Sequence input signal ~ +24 V *2 +24VIN — g
power supply input L b.OT [ — X%i»(
- —»>
Forward Drive Prohibit input 7 —
(prohibited when OFF) e B L
—»>
Reverse Drve Profibitiut j— ~_ N-OT 8 *(,
(prohibited when OFF) 3 jz .
; >
General-purpose /813 9 *(,
sequence input 3 .
= >
Probe 1 Latch Input /Probel (10 *t(,
latch when ON
( ) —
>
Probe 2 Latch Input 4 /Probe2 (11 XMS*K,
(latch when ON)
i
; >
Home Switch Input | /Home (12 XiZ *K,
(homing when ON)
— -
o
General-purpose /SI0 13 *(,
sequence input 0

*1. i represents twisted-pair wires.

Encoder Divided
Pulse Output,
Phase A

Encoder Divided
Pulse Output,
Phase B

Encoder Divided
Pulse Output,
Phase C

4.5.3 1/0 Signal Wiring Examples

Applicable line receiver:
SN75ALS175 or MC3486
manufactured by Texas
Instruments or the equivalent

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

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

Note: 1. You can use parameters to change the functions allocated to the /SIO, /SI3, P-OT, N-OT, /Probe1, /Probe2,
and /Home input signals and the /SO1, /SO2, /SO3, /S04, and /SO5 output signals.

Iz 7.11/0 Signal Allocations on page 7-4

2. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power

supplies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the 1/O signals may malfunction.

Wiring and Connecting SERVOPACKs
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4.5 Connecting I/0O Signals

4.5.4 1/0O Circuits

454 1/0 Circuits

Sequence Input Circuits

€ Photocoupler Input Circuits
This section describes CN1 connector terminals 6 to 13.

Examples for Relay Circuits Examples for Open-Collector Circuits
SERVOPACK SERVOPACK
24VDC 124VIN_ 47 KQ 24VDC 124VIN_ 47 KQ

# [E.g” e ﬂxi{f Z¥[ Eg. EC Wg(:

IRmas

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

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

Note: The connection examples in 4.5.3 I/O Signal Wiring Examples on page 4-34 are for sink circuit connections.

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

1t

| Internal
Switch E] ¥ 451 E signal Switch WE vAZ E signal
— I~ level I~ level

Photocoupler Photocoupler
* | Internal | Internal

Switch D VA [ signal Switch D VAN N < E signal

7/4/( 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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4.5 Connecting I/O Signals

4.5.4 1/0 Circuits

Sequence Output Circuits

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

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

€ Photocoupler Output Circuits

Photocoupler output circuits are used for the ALM (Servo Alarm), /S-RDY (Servo Ready), and
other sequence output signals. Connect an open-collector output circuit to a photocoupler,
relay, or line-receiver circuit.
Example for Photocoupler Circuit Example for Relay Circuit
5 VDG to 30 VDC

Photocoupler

SERVOPACK SERVOPACK 5VDC to 30 VDC

O S
LS 3]

oV oV

T

|
I

Example for Line Receiver Circuit

SERVOPACK 5VDC to 30 VDG
] <
—» p—
| . i :
oV

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

@ Line-Driver Output Circuits

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

The serial data from the encoder is converted to two-phase (phases A and B) pulses. The
resulting output signals (PAO, /PAO and PBO, /PBO), encoder phase C output signals (PCO
and /PCQO) 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

Wiring and Connecting SERVOPACKs
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4.6 Connecting Safety Function Signals

4.6.1 Pin Arrangement of Safety Function Signals (CN8)

m Connecting Safety Function Signals

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

Refer to the following chapter for details on the safety function.
I3 Chapter 12 Safety Functions

461 Pin Arrangement of Safety Function Signals (CN8)

Pin No. Signal Name ‘ Function

9 -

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

3 /HWBB1- ,

4 JHWBB1+ Hard Wire Base Block Input 1 For a hard wire base block input. The

base block (motor power turned OFF)

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

6 /HWBB2+

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

8 EDM1+ VOPACK enters a base block state.

46.2 1/0 Circuits

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

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

Safety Input Circuits

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

Input Signal Connection Example

SERVOPACK
CN8
24-\/ power supply
Switch
= I
Fuse | >
| 1
|
4.7 kQ

Use a switch that has ‘ WJZ 6
low-current contacts. = 4.7kQ >3 (i
/HWBB2, /)5 T

| o
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4.6 Connecting Safety Function Signals

€ Input (HWBB) Signal Specifications

4.6.2 1/0 Circuits

. Connector .
Type Signal Pin No. Status Meaning
ON (closed) | Does not activate the HWBB (normal operation).
/HWBBH1 ONB-4 Activates the HWBB (motor current shut-OFF
CN8-3 OFF (open) ;
Inputs request).
ON (closed) | Does not activate the HWBB (normal operation).
/HWBB2 ONg-6 Activates the HWBB (motor current shut-OFF
CN8-5 OFF (open) reques!)

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

Iltem

Characteristics

Remarks

Internal Impedance

4.7 kQ

Operating Voltage
Range

+24 'V £20%

Maximum Delay
Time

8 ms

Time from /HWBB1 and /HWBB?2 signals turning OFF until HWBB

is activated

Diagnostic Output Circuits

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

ple.

SERVOPACK

CN8
8

Host controller

EDM1+

*§21K% 7| EDM1- -

€ EDM1 Output Signal Specifications

24-V power supply

Type Signal Pin No. gr;fuu; Meaning
ON Both the /HWBB1 and /HWBB2 signals are operat-
Outout EDM CN8-8 ing normally.
utpu
P CN8-7 OFF The /HWBB1 signal, the /HWBB?2 signal, or both are
not operating.

The electrical characteristics of the EDM1 signal are as follows:

ltem Characteristics Remarks
Maximum Allow-
able Voltage 80VDC B
Maximum Allow-
able Current 50 mA DC B
Maximum ON Volt- 1.0V Voltage between EDM1+ and EDM1- when current is 50 mA
age Drop
Maximum Delay 8 ms Time from a change in /HWBB1 or /HWBB2 until a change in

Time

EDM1

Wiring and Connecting SERVOPACKs
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4.7 Connecting EtherCAT Communications Cables
4.7.1 EtherCAT Connectors (RJ45)

Connecting EtherCAT Communications Cables

Connect the EtherCAT Communications Cables to the CN6A and CN6B connectors.

EtherCAT Controller

— | J — 1 J — | J

Note: The length of the cable between stations (L1, L2, ... Ln) must be 50 m or less.

471 EtherCAT Connectors (RJ45)

Connector Description
CNBA ETHERCAT IN (EtherCAT signal input connector)
CN6B ETHERCAT OUT (EtherCAT signal output connector)

B Connector Pin Assignments

Pin Signal Remarks
1 TD+

5 oo Send data

3 RD+ Receive data

4 - N.C.*

5 - N.C.*

6 RD- Receive data

7 - N.C.*

8 - N.C.*

* These pins are not connected to any signals.
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4.7 Connecting EtherCAT Communications Cables

4.7.2 Ethernet Communications Cables

4.7.2

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)

The following cable is recommended.

Manufacturer Model
Beckhoff ZB9020

Wiring and Connecting SERVOPACKs
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4.8 Connecting the Other Connectors

4.8.1 Serial Communications Connector (CN3)

m Connecting the Other Connectors

4.8.1

Serial Communications Connector (CN3)

To use a Digital Operator or to connect a computer with an RS-422 cable, connect CN3 on the
SERVOPACK.

Refer to the following manual for the operating procedures for the Digital Operator.
[T =-7-Series Servo Drive Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

4.8.2

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+.
[T0 AC Servo Drive Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET S800001 34)

c@ Use the Cable specified by Yaskawa for the Computer Cable. Operation may not be dependable
with any other cable.
Important

Refer to the catalog for details on the Computer Cable.

4.8.3

Analog Monitor Connector (CNS)

4-42

To use an analog monitor, connect CN5 on the SERVOPACK.
» Wiring Example

White Measuring probe
Black Black
Connect to CN5 Black Probe ground m;i‘jum"g]r% .
on the SERVOPACK. White Red Measuring probe
Red Black
Probe ground

* The measuring instrument is not provided by Yaskawa.

Refer to the following section for information on the monitoring methods for an analog monitor.
I 10.3 Monitoring Machine Operation Status and Signal Waveforms on page 10-7




Wiring and Settings
for the Dynamic
Brake

This chapter provides information on wiring and settings
when using a dynamic brake with the SERVOPACK.

SERVOPACK Models with a Built-In

DynamicBrake ............ .. ... . ... .. ... 5-2
5.1.2 SERVOPACK Models without a Built-In
DynamicBrake ............ ... ... ... .. ... 5-2
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for the Dynamic Brake Circuit .............. 5-12
5.3.3  Wiring the Dynamic Brake Circuit ........... 5-15
5.3.4  Parameter Settings for the Dynamic
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5.4.2 Data for Calculating Coasting Distance . . ... .. 5-19
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5.1 Introduction to the Dynamic Brake

5.1.1 SERVOPACK Models with a Built-In Dynamic Brake

m Introduction to the Dynamic Brake

Dynamic braking is a method in which the kinetic energy of the Servomotor is converted to
electrical energy, and then this energy is consumed as thermal energy with a resistor to brake
the motor.

The smaller the resistance of the Dynamic Brake Resistor, the faster the Servomotor can be
stopped and the shorter the coasting distance will be. However, the larger the resistance of the
Dynamic Brake Resistor, the more time will be required to stop the Servomotor and the longer
the coasting distance will be.

Refer to the following section for details on the coasting distance.
I 5.4 Coasting Distances for Dynamic Braking on page 5-18

Coasting Distance
During dynamic braking, the Servomotor rotates due to inertia until the electrical energy is con-

Term sumed. The travel distance at this time is called the coasting distance.

Dynamic braking can be used when an alarm occurs, when the servo is turned OFF, during an
emergency stop, and when overtravel occurs by setting Pn001 = n.OOOX (Motor Stopping
Method for Servo OFF and Group 1 Alarms) to 0 or 1.

Parameter Meaning When Enabled |Classification

n.O00O0O0 Stop the motor by applying the

(default setting) | dynamic brake.
Pn001 Stop the motor by the applying
2001h n.O0O0O1 dynamic brake and then release the After restart Setup
( ) dynamic brake.

Coast the motor to a stop without the
n.ooo2 dynamic brake.

SERVOPACKS are available as models with a built-in dynamic brake (SGD7S-1R9D to 170D)
and models without a built-in dynamic brake (SGD7S-210D to 370D).

2.1.1

SERVOPACK Models with a Built-In Dynamic Brake

SGD7S-1R9D to 170D SERVOPACKS are equipped with the built-in circuit required to use the
dynamic brake. A Dynamic Brake Resistor is not required when operating the SERVOPACK
within its rated range. However, an External Dynamic Brake Resistor must be connected to the
SERVOPACK to operate the SERVOPACK in the following manner.

* When specifying the brake torque when stopping with the dynamic brake.

» When operating with a load moment of inertia that exceeds the rating.

Refer to the following section for how to connect the Dynamic Brake Resistor to the SERVO-

PACK.
Iz 5.2.3 Connecting Dynamic Brake Resistors on page 5-7

5.1.2

SERVOPACK Models without a Built-In Dynamic Brake

SGD7S-210D to 370D SERVOPACKS are not equipped with a built-in dynamic brake.
To use dynamic braking, you must select the Resistor, create the circuit, and set the parameters.

Refer to the following section for details on the dynamic brake circuit.
Iz 5.3.3 Wiring the Dynamic Brake Circuit on page 5-15

Refer to the following section for details on selecting the Dynamic Brake Resistor.
IZ 5.3.2 Selecting the Devices Required for the Dynamic Brake Circuit on page 5-12

Refer to the following section for details on parameter settings for the dynamic brake.
IZ 5.3.4 Parameter Settings for the Dynamic Brake Circuit on page 5-16



5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.1 Using the Dynamic Brake

SERVOPACK Models with a Built-In Dynamic Brake

This section describes how to use the SERVOPACKSs (SGD7S-1R9D to 170D) equipped with a

built-in dynamic brake.

5.2.1

Using the Dynamic Brake

When using the SGD7S-1R9D to 170D, set up the SERVOPACK according to the following

flowchart.

No

y

Select the Dynamic Brake
Resistor.

v

Connect the Dynamic
Brake Resistor.

v

Set the allowable energy con-
sumption and resistance of the
Dynamic Brake Resistor.
(Pn601, Pn604)

[
Y

Using the dynamic brake?

Yes ‘

Using the built-in
dynamic brake?

Yes

Y

No

J

Set the motor stopping
method. (Pn001 = n.OO0OX)

Set the motor stopping method.

(Pn001 = n.OOOX)

Set the motor stopping method
when not using the dynamic
brake. (Pn000 = n.OO0OX)

v

v

'

Preparations completed when using the dynamic brake.

Preparations completed when not
using the dynamic brake.

Wiring and Settings for the Dynamic Brake
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5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.2 Selecting the Dynamic Brake Resistor

Setting When Not Using Dynamic Braking

When not using dynamic braking, set Pn0O01 = n.OOOX (Motor Stopping Method for Servo
OFF and Group 1 Alarms) to 2.

Parameter Meaning When Enabled | Classification

n.O0000 Stop the motor by applying the

(default setting) | dynamic brake.
Pn001 Stop the motor by the applying
2001h n.O00O01 dynamic brake and then release the After restart Setup
( ) dynamic brake.

Coast the motor to a stop without the
n.0002 dynamic brake.

Setting When Using Dynamic Braking

When using dynamic braking, set Pn001 = n.OOOX (Motor Stopping Method for Servo OFF
and Group 1 Alarms) to O or 1.
You must complete the following items to use the dynamic brake.

+ Selecting the Dynamic Brake Resistor
T 5.2.2 Selecting the Dynamic Brake Resistor on page 5-4

» Connecting the Dynamic Brake Resistor
T 5.2.3 Connecting Dynamic Brake Resistors on page 5-7

» Parameter Settings for the Dynamic Brake
Im 5.2.4 Setting the Energy Consumption and Resistance of the Dynamic Brake Resistor on page 5-9

Note: When using the dynamic brake built into the SERVOPACK, you do not need to connect a Dynamic Brake
Resistor.

5.2.2

Selecting the Dynamic Brake Resistor

This section describes the selection of the Dynamic Brake Resistor.

To select the Dynamic Brake Resistor, you must calculate the resistance and energy consump-
tion for the specifications of the machine.

/\ WARNING

® Do not use dynamic braking for any application other than an emergency stop.
There is a risk of failure due to rapid deterioration of elements in the SERVOPACK and the risk
of unexpected operation, machine damage, burning, or injury.

® Use a Dynamic Brake Resistor matched to the specifications of the machine.
There is a risk of unexpected operation, machine damage, burning, or injury.

® When using dynamic braking, implement suitable safety measures on the machine.
There is a risk of unexpected operation, machine damage, burning, or injury.

® |n situation where the motor will be rotated from the machine after it has been stopped, set
the SERVOPACK to coast to stop instead of using dynamic braking.
There is a risk of burning in the equipment, damage to the machine, or injury.

Resistance

Based on the characteristic graphs of the Servomotor that will be used, you must determine
the resistance that can satisfy the limit of instantaneous maximum brake torque.

/\ CAUTION

® Do not select a resistor with resistance less than the minimum allowable resistance.
There is a risk of burning in the SERVOPACK or Servomotor, damage to the machine, or injury.




5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.2 Selecting the Dynamic Brake Resistor

If it is not necessary to reduce the brake torque, select a Dynamic Brake Resistor with the fol-

lowing resistance.

Model Minimum Allowable Resistance (+5%)
-1R9D, -3R5D 30 Q
-5R4D 20 Q
SGD7S
-8R4D, -120D 7.8Q
-170D 6.6 Q

If it is necessary to reduce the brake torque, determine the resistance based on the character-
istic graphs.

The following graphs show the relationship between the instantaneous maximum brake torque
of the Servomotor and the resistance of the dynamic brake.

€ Rotary Servomotors
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5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.2 Selecting the Dynamic Brake Resistor

& Linear Servomotors
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€ Energy Consumption of the Dynamic Brake Resistor

Calculate the energy consumption required to stop the Servomotor using the Dynamic Brake
Resistor.

To simplify the calculation of energy consumption, assume that all kinetic energy until the Ser-
vomotor stops is consumed by the Dynamic Brake Resistor and calculate energy consumption
with the following formula.

Calculate energy consumption at the maximum value of kinetic energy of the Servomotor out of
all anticipated operation patterns.

B Rotary Servomotors
Energy consumption of Dynamic Brake Resistor: Eqyg [J]

Motor moment of inertia: Jy, [kg-m?]

Load moment of inertia: J, [kg-m?]

Motor speed before dynamic braking: N [min']
Eps = 1/2 X (Jy+J) X (2nN/60)?

Note: Refer to the catalog or product manual of the Servomotor for details on the motor moment of inertia.



5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.3 Connecting Dynamic Brake Resistors

B Linear Servomotors

Energy consumption of Dynamic Brake Resistor: Epg [J]
Moving Coil mass: my [kg]

Load mass: m, [kg]

Movement speed before dynamic braking: V [m/s]

Eos = 1/2 X (My+M,) X V2

Note: Refer to the catalog or product manual of the Servomotor for details on the Moving Coil mass.

€ Specifications of the Dynamic Brake Resistor

Have the following specifications ready when purchasing the Dynamic Brake Resistor. In the
blank cells of the table, write down the specifications of the Dynamic Brake Resistor that you
are considering for purchase, and confirm these specifications with the manufacturer of the
Resistor.

Item Specification

Resistance (Q)
Energy consumption of resistor from dynamic braking (J)

Number of operations of the dynamic brake
(Number of times the dynamic brake will be used in the
service life of the machine (reference data))

Wire size AWG14 (2.0 mm?) to AWG18 (0.9 mm?)

5.2.3

Connecting Dynamic Brake Resistors

A connector or terminal block is used to wire a Dynamic Brake Resistor.

This section describes the connection of the Dynamic Brake Resistor to a SERVOPACK with a
built-in dynamic brake (SGD7S-1R9D to 170D).

Terminal Symbols and Terminal Names

/\ CAUTION

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

SIERVOIRACI eyl Terminal Name Specification
Model Symbols P
SGD7S-1R9D,
-3R5D, -5R4D, D1 D2 Dynamic Brake Resis- | These terminals are connected to an External
-8R4D, -120D, ' tor terminals Dynamic Brake Resistor.
-170D

Note: The SGD7S-210D to 370D are not equipped with a connection terminal for a Dynamic Brake Resistor.

Connecting a Dynamic Brake Resistor

/\ WARNING

® Wire the Dynamic Brake Resistor correctly. Do not connect the following terminals directly
to each other: D1 and D2.
There is a risk of burning in the SERVOPACK or Servomotor, damage to the machine, or injury.

Wiring and Settings for the Dynamic Brake
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5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.3 Connecting Dynamic Brake Resistors

/\ CAUTION

® Mount Dynamic Brake Resistors only on nonflammable materials. Do not mount them on or

near any flammable material.
There is a risk of fire.

* Required Items

Required Item Remarks
Phillips or flat-blade Commercially available screwdriver with a tip thickness of 0.6 mm and tip width of
screwdriver 3.5 mm

1. Prepare the connector that is provided with the SERVOPACK.

2. Remove the lead wire from between D2 and D3.

3. Remove the sheath from the wire to connect.

- T

7 mm

4. Open the wire insertion hole on the terminal connector with the screwdriver.

5. Insert the conductor of the wire into the wire insertion hole.
After you insert the conductor, remove the screwdriver.

6. Connect the Dynamic Brake Resistor to the D1 and D2 terminals on the SERVOPACK.
Note: 1. The D1 and D2 are in the locations shown in the following figure. Do not connect anything to the

D3 terminal.
2. Terminal labels (D1 and D2) are provided on the Dynamic Brake Resistor connector.

Il
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5.2 SERVOPACK Models with a Built-In Dynamic Brake

5.2.4 Setting the Energy Consumption and Resistance of the Dynamic Brake Resistor

7. Set Pn601 (Dynamic Brake Resistor Allowable Energy Consumption) and Pn604
(Dynamic Brake Resistance).
Refer to the following section for details on the settings.
I[= 5.2.4 Setting the Energy Consumption and Resistance of the Dynamic Brake Resistor on page 5-9

5.24

Setting the Energy Consumption and Resistance of the
Dynamic Brake Resistor

If an External Dynamic Brake Resistor is connected, you must set Pn601 (Dynamic Brake
Resistor Allowable Energy Consumption) and Pn604 (Dynamic Brake Resistance).

/A\ WARNING

® If you connect an External Dynamic Brake Resistor, set Pn601 and Pn604 to suitable values.
Failure to set these parameters will cause an A.730 alarm (Dynamic Brake Overload) to be
detected incorrectly and can destroy the External Dynamic Brake Resistor, cause unintended
operation during an emergency stop, cause damage to the machine, and cause burning or
injury.

® When you select an External Dynamic Brake Resistor, make sure that it has a suitable
energy consumption and resistance.
There is a risk of personal injury or fire.

/\ CAUTION

® Mount Dynamic Brake Resistors only on nonflammable materials. Do not mount them on or
near any flammable material.
There is a risk of fire.

. | Dynamic Brake Resistor Allowable Energy Consumption [Speed| [Position| [Torquel

(Z%%(%L)l Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 10J 0 After restart Setup

—— Dynamic Brake Resistance |Speed]| [Position] [Torque]

(2%%%h) Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 10 mQ 0 After restart Setup

*1. SGD7S-210D to 370D SERVOPACKS require three Dynamic Brake Resistors. For this parameter setting, enter
the total value of resistor capacity of the three resistors.

*2. SGD7S-210D to 370D SERVOPACKS require three Dynamic Brake Resistors. For this parameter setting, enter
the resistance of one Dynamic Brake Resistor multiplied by ﬁ

Set Pn601 to the capacity of the Dynamic Brake Resistor that you calculated when selecting the

connected External Dynamic Brake Resistor or the capacity of the Resistor as reported by the

manufacturer.

Refer to the following section for details on the energy consumption of the Dynamic Brake
Resistor.
I *® Energy Consumption of the Dynamic Brake Resistor on page 5-6

Wiring and Settings for the Dynamic Brake
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5.3 SERVOPACK Models without a Built-In Dynamic Brake

5.3.1 Using the Dynamic Brake

SERVOPACK Models without a Built-In Dynamic Brake

This section describes how to use the SERVOPACKSs (SGD7S-210D to 370D) that are not
equipped with a built-in dynamic brake.

331 Using the Dynamic Brake

The SGD7S-210D to 370D are not equipped with a built-in dynamic brake.
When using the SGD7S-210D to 370D, set up the SERVOPACK according to the following
flowchart.

With the SGD7S-210D to 370D, A.042 (Parameter Combination Error) will always occur when
the power supply is first turned ON. This alarm occurs because the settings for the dynamic
brake have not been configured. After you set the parameters according to the following flow-
chart, the A.042 alarm will be reset when the power supply is turned OFF and ON again.

@.042 (Parameter Combination Error) occurs)

Y

Using the dynamic No
brake?

Yes ¢

Select the Dynamic Brake Resistor.

y

Select the Magnetic Contactor and
Relay for the dynamic brake.

Y

Wire the dynamic brake circuit.

Y

Set signals for the dynamic brake.

y

Set the allowable energy consumption and resis-
tance of the Dynamic Brake Resistor. (Pn601, Pn604)

Y
¢ _ Set the motor stopping method
Set the motor stopping method. when not using the dynamic
(Pn001 = n.OOOX) brake. (Pn000 = n.OO0OX)
v Y
Preparations completed when Preparations completed when not
using the dynamic brake. using the dynamic brake.
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5.3 SERVOPACK Models without a Built-In Dynamic Brake

5.3.1 Using the Dynamic Brake

Setting When Not Using Dynamic Braking

When not using dynamic braking, set Pn001 = n.OOOX (Motor Stopping Method for Servo
OFF and Group 1 Alarms) to 2.

The A.042 (Parameter Combination Error) alarm will be reset when you set Pn001 = n.O00O0O2
(Coast to a stop) and turn the power supply OFF and ON again.

Parameter Meaning When Enabled | Classification

n.000O00 Stop the motor by applying the

(default setting) | dynamic brake.
Pn001 Stop the motor by the applying
2001h n.O001 dynamic brake and then release the After restart Setup
( ) dynamic brake.

Coast the motor to a stop without the
n.00O02 dynamic brake.

Setting When Using Dynamic Braking

When using dynamic braking, set Pn001 = n.OOOX (Motor Stopping Method for Servo OFF
and Group 1 Alarms) to O or 1.

You must also create the dynamic brake circuit in order to perform dynamic braking. The A.042
(Parameter Combination Error) alarm will be reset when you turn the power supply OFF and ON
again after the parameters for the dynamic brake circuit and stopping the Servomotor have
been set.

You must complete the following items to use the dynamic brake.
+ Selecting the Dynamic Brake Resistor

I 5.3.2 Selecting the Devices Required for the Dynamic Brake Circuit on page 5-12
« Creating the Dynamic Brake Circuit

I 5.3.3 Wiring the Dynamic Brake Circuit on page 5-15

» Parameter Settings for the Dynamic Brake
I 5.3.4 Parameter Settings for the Dynamic Brake Circuit on page 5-16

Wiring and Settings for the Dynamic Brake
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5.3 SERVOPACK Models without a Built-In Dynamic Brake

5.3.2 Selecting the Devices Required for the Dynamic Brake Circuit

5.3.2

Selecting the Devices Required for the Dynamic Brake Circuit

You must select the resistor, Magnetic Contactor, and relay to create the dynamic brake circuit.

Selecting the Dynamic Brake Resistor

To select the Dynamic Brake Resistor, you must calculate the resistance and energy consump-
tion for the specifications of the machine.

/\ WARNING

® Do not use dynamic braking for any application other than an emergency stop.
There is a risk of failure due to rapid deterioration of elements in the SERVOPACK and the risk
of unexpected operation, machine damage, burning, or injury.
® Use a Dynamic Brake Resistor matched to the specifications of the machine.
There is a risk of unexpected operation, machine damage, burning, or injury.
® When using dynamic braking, implement suitable safety measures on the machine.
There is a risk of unexpected operation, machine damage, burning, or injury.
® In situation where the motor will be rotated from the machine after it has been stopped, set

the SERVOPACK to coast to stop instead of using dynamic braking.
There is a risk of burning in the equipment, damage to the machine, or injury.

& Resistance

Based on the characteristic graphs of the Servomotor that will be used, you must determine
the resistance that can satisfy the limit of instantaneous maximum brake torque.

/\ CAUTION

® Do not select a resistor with resistance less than the minimum allowable resistance.
There is a risk of burning in the SERVOPACK or Servomotor, damage to the machine, or injury.

If it is not necessary to reduce the brake torque, select a Dynamic Brake Resistor with the fol-
lowing resistance. SGD7S-210D to 370D SERVOPACKS differ from SGD7S-1R9D to 170D in
that three Dynamic Brake Resistors are required. Use resistors with the same resistance and
capacity for the three Dynamic Brake Resistors. The following table gives the resistance per
resistor.

Model Minimum Allowable Resis-
tance (£5%)
D -210D, -260D 1.1Q
Sabrs -280D, -370D 0.95Q

If it is necessary to reduce the brake torque, determine the resistance based on the character-
istic graphs.

The following graphs show the relationship between the instantaneous maximum brake torque
of the Servomotor and the resistance of the Dynamic Brake.
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5.3.2 Selecting the Devices Required for the Dynamic Brake Circuit

B Rotary Servomotors
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B Linear Servomotors

Wiring and Settings for the Dynamic Brake
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€ Energy Consumption of the Dynamic Brake Resistor

Calculate the energy consumption required to stop the Servomotor using the Dynamic Brake
Resistor.

To simplify the calculation of energy consumption, assume that all kinetic energy until the Ser-
vomotor stops is consumed by the Dynamic Brake Resistor and calculate energy consumption
with the following formula.

Calculate energy consumption at the maximum value of kinetic energy of the Servomotor out of
all anticipated operation patterns.

B Rotary Servomotors
Energy consumption of Dynamic Brake Resistor: Eqyg [J]

Motor moment of inertia: Jy, [kg-m?]

Load moment of inertia: J, [kg-m?]

Motor speed before dynamic braking: N [min']
Eps = 1/2 X (Jy+d) X (2TN/60)?

Note: Refer to the catalog or product manual of the Servomotor for details on the motor moment of inertia.



5.3 SERVOPACK Models without a Built-In Dynamic Brake
5.3.2 Selecting the Devices Required for the Dynamic Brake Circuit

B Linear Servomotors

Energy consumption of Dynamic Brake Resistor: Epg [J]

Moving Coil mass: my [kg]

Load mass: m, [kg]

Movement speed before dynamic braking: V [m/s]

Eos = 1/2 X (My+M,) X V2

Note: Refer to the catalog or product manual of the Servomotor for details on Moving Coil mass.

@ Specifications of the Dynamic Brake Resistor

Have the following specifications ready when purchasing the Dynamic Brake Resistor. In the
blank cells of the table, write down the specifications of the Dynamic Brake Resistor that you
are considering for purchase, and confirm these specifications with the manufacturer of the

Resistor.

Iltem Specification

Resistance (Q2)
Energy consumption of resistor from dynamic braking (J)*

Number of operations of the dynamic brake
(Number of times the dynamic brake will be used in the
service life of the machine (reference data))

Wire size AWG14 (2.0 mm?) to AWG18 (0.9 mm?)

* SGD7S-210D to 370D SERVOPACKS require three Dynamic Brake Resistors. Therefore, the energy consump-
tion required for one resistor will be one-third of the electrical energy that was calculated from the kinetic energy of

the Servomotor.

Selecting the Magnetic Contactor and Relay

The following table gives the Magnetic Contactor and relay that must be used to create the
dynamic brake circuit.

SERVOPACK Model
SGD7S- Part Manufacturer Manufacturer Model No.
. Mitsubishi Electric Cor-
Magnetic Contactor poration BD-N65 (24 VDC)
210D, 260D, 280D, and Relay OMRON Corporation G6B-4BND
370D Panasonic Corporation ERZV09D390

S Absorb i R

urge Absoroer Okayg Electric Indus XEBO1010
tries Co., Ltd.
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5.3 SERVOPACK Models without a Built-In Dynamic Brake

5.3.3 Wiring the Dynamic Brake Circuit

9.3.3

Wiring the Dynamic Brake Circuit

This section shows how to wire the dynamic brake based on a wiring example that uses the
recommended parts from the following section.

I Selecting the Magnetic Contactor and Relay on page 5-14

The /DBON (Dynamic Brake Operation Request Output) and /DBANS (Dynamic Brake Answer
Input) signals must be allocated to sequence 1/0 signal terminals.

Relay
terminal
U
v O
W

Magnetic Contactor
"""""" ' Dynamic Brake Resistor

L—&6—7—0 ]
— —
| 124 VDC1

Relay1 :

' Surge Absorber

CN1 ) 24 VDC2
Magnetic Contactor Relay2
24 VDC2 (auxiliary contact) 177~~~ 7" !
+24 VIN :Li ‘ |
| I
Relay2 /DBON- S
o2 /DBANS ovbez
0VvDC2
0VDC2

Note: 1. Separate the 24-VDC power supply for the Magnetic Contactor from the power supply for the 1/O signals
(CN1). If the same power supply is used, the I/0O signals may malfunction.
2. The recommended relay (G6B-4BND) is a terminal relay equipped with four mini-relays. A single relay can
be used for Relay1 and Relay?2 in the above diagram.

Wiring and Settings for the Dynamic Brake
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5.3 SERVOPACK Models without a Built-In Dynamic Brake

5.3.4 Parameter Settings for the Dynamic Brake Circuit

Parameter Settings for the Dynamic Brake Circuit

You must set the following parameters to create the dynamic brake circuit.

Iltem to Set Parameter Reference
/;:g)rc]:;t|on of /DBON (Dynamic Brake Operation Request Output) Pn51A = n.O0XO page 5-16
Allocation of /DBANS (Dynamic Brake Answer Input) signal Pn515 = n.OXOO page 5-16
Selection of motor stopping method Pn0OO1 page 5-2
Energy consumption of the Dynamic Brake Resistor Pn601 5o
age o-
Resistance of Dynamic Brake Resistor Pn604 pag

/DBON (Dynamic Brake Operation Request Output) Signal
The /DBON signal is the trigger signal for executing dynamic braking.

Create the sequence so that the Magnetic Contactor in the dynamic brake circuit is excited
when the /DBON signal is turned ON.

nals is output. Set the /DBON signal so that it is not allocated to the same terminal as another
output signal.

. If the /DBON signal is allocated to the same terminal as another output signal, the A.F32
(Dynamic Brake Operation Request Output Signal Setting Error) alarm will occur to prevent
unexpected operation.

The A.F32 alarm will also occur when an output signal is allocated with the following objects to
the same terminal as the /DBON signal.

« Digital outputs (60FEh)

» Objects related to ZONE outputs (2752h, 2753h)

» Objects related to output signals (250Eh to 2510h, 2514h)

4@ 1. If you allocate more than one signal to the same output connector pin, a logical OR of the sig-

Important 2

The /DBON signal is required to execute dynamic braking on SGD7S-210D to 370D SERVO-
PACKs. On SERVOPACKS other than SGD7S-210D to 370D, the /DBON signal cannot be allo-
cated.

Type Signal | Connector Pin No. | Signal Status Meaning
ON (closed Execute dynamic braking.
Output |/DBON |Must be allocated. (closed) Y .
OFF (open) Do not execute dynamic braking.

Note: Use Pn51A = n.OOXO (/DBON (Dynamic Brake Operation Request Output) Signal Allocation) to allocate the
/DBON signal to a connector pin. Refer to the following section for details.
IZ 7.1.2 Output Signal Allocations on page 7-5

/DBANS (Dynamic Brake Answer Input) Signal

The /DBANS signal is used to check the operating status of the Magnetic Contactor in the
dynamic brake circuit.

Type Signal | Connector Pin No. | Signal Status Meaning
ON (closed) Dynamic braking is not being executed.
OFF (open) Dynamic braking is being executed.

Input /DBANS |Must be allocated.

Note: Use Pn515 = n.OXOO (/DBANS (Dynamic Brake Answer Input) Signal Allocation) to allocate the /DBANS sig-

nal to a connector pin. Refer to the following section for details.

IZ 7.1.1 Input Signal Allocations on page 7-4
Always configure the parameter settings for the /DBANS and /DBON signals when using the
External Dynamic Brake Resistor.



5.3 SERVOPACK Models without a Built-In Dynamic Brake

5.3.4 Parameter Settings for the Dynamic Brake Circuit

€ Operating Time of the Dynamic Brake

The operating time of the dynamic brake is the total value of the operating times of the relay

and Magnetic Contactor.

The operating times of the selected parts are given in the following table.

B Operating Times of Selected Parts

Part Model LTI Operating Time* i
turer bol
Operating time: 10 ms or less (actual value: approx. 3 T
R11
Relay ms)
(DBRy1) Operating time: 15 | tual value: 4
OMRON mZ)era ing time ms or less (actual value: approx Tar
G6B-4BND | Corpora- - —— :
tion Operating time: 10 ms or less (actual value: approx. 3 Trot
Relay ms)
(DBRy2) Operating time: 15 ms or less (actual value: approx. 4 | ¢
ms) R22
Mitsubi- | Time from coil ON to main contact (normally closed) T
Magnetic shi Elec- | OFF: 68 ms to 92 ms Ct
BD-N65 ,
Contactor (24 VDO) tric i , ,
(DBKM) Corpora- Time from coil OFF to main contact (normally closed) Teo
tion ON: 13 ms to 29 ms

* The operating time values are those listed in the manufacturers' catalogs. Refer to the materials from the manu-
facturers for details on the operating conditions.

B Dynamic Brake Operating Time

Sym-
bol

Description

Operating Time

Time from when the /DBON signal is turned ON to when the
Magnetic Contactor operates.

Tp1=Tri1 + T2

Time from when the /DBON signal is turned OFF to when the

Toe Magnetic Contactor opens. To2 = Triz2 + Tei
T Time from when the /DBON signal is turned ON to when the Ten=Ter 4T

D3 | /DBANS signal turns ON. 03 = o1 * TR21
Toa Time from when the /DBON signal is turned OFF to when the Tos = Tos + Trs

/DBANS signal turns OFF.

B Timing Chart

The SERVOPACK monitors the status of the /DBON and /DBANS signals. The A.F30 (Dynamic
Brake Circuit Error) alarm will occur if a disagreement in the status of the /DBON and /DBANS

signals occurs for 0.14 s or longer.

/DBON

(CN1 output signal)

/DBANS
(CN1 input signal)

Status of
dynamic brake

Dynamic brake
operation requested.

Dynamic brake release

requested.

Dynamic brake
operation in progress

Dynamic brake
release in progress

Dynamic brake operation
requested.

Dynamic brake
operation in progress

Dynamic brake applied.

Dynamic brake released.

Dynamic brake applied.

Wiring and Settings for the Dynamic Brake
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5.4 Coasting Distances for Dynamic Braking

5.4.1 Coasting Distance during Dynamic Braking

Coasting Distances for Dynamic Braking

During dynamic braking, the motor rotates due to inertia until the electrical energy is con-
sumed. The travel distance at this time is called the coasting distance.

This section provides a method for calculating the coasting distance.

9.4.1

Coasting Distance during Dynamic Braking

/N\ CAUTION

® There will be a margin of error between the value calculated for the coasting distance and
the actual distance. Therefore, evaluate the operation of the dynamic brake with the actual
equipment or machine and confirm that the coasting distance is acceptable.
There is a risk of machine damage or injury.

The coasting distance must be checked with the actual equipment, but it can be approximated
with the following formulas.

Rotary Servomotors

The coasting distance can be calculated with the following formula.

0 = J{a(Rp + Zm)Nmg + (B x N®mg) / (Rp + Zm)} + (Nmy/60) x Tpy x 360 [deg]
Calculate the coasting distance using the above formula based on the following conditions.
+ 0 [deg]: Coasting distance (mechanical angle)

« J [kgm?]: Moment of inertia (motor moment of inertia + load moment of inertia)
* Rp [Q2]: Resistance of Dynamic Brake Resistor

* Nmg [min~"]: Motor speed before starting dynamic braking

« a, B: Coasting distance coefficients”!

« Zm: Characteristic impedance”!

* Tpy [s]: Dynamic brake operating time™?

*1. Refer to the following section for details on the coasting distance coefficients and characteristic impedance.
I 5.4.2 Data for Calculating Coasting Distance on page 5-19

*2. Refer to the following section for details on the dynamic brake operating time.
5 ® Operating Time of the Dynamic Brake on page 5-17

Linear Servomotors

The coasting distance can be calculated with the following formula.
Lm = M{a(Rp + Zm)Vmg + (B x V®mg) / (Rp + Zm)} + Vmg x Tp4 [m]
Calculate the coasting distance using the above formula based on the following conditions.
« Lm [m]: Coasting distance

* M [kg]: Conveyed mass (Moving Coil mass + load mass)

* Rp [Q]: Resistance of Dynamic Brake Resistor

Vmg [m/s]: Movement speed before starting dynamic braking

a, p: Coasting distance coefficients™!

« Zm: Characteristic impedance”!

* Tp1 [s]: Dynamic brake operating time™?

*1. Refer to the following section for details on the coasting distance coefficients and characteristic impedance.
I 5.4.2 Data for Calculating Coasting Distance on page 5-19

*2. Refer to the following section for details on the dynamic brake operating time.
I ¢ Operating Time of the Dynamic Brake on page 5-17



5.4 Coasting Distances for Dynamic Braking

5.4.2 Data for Calculating Coasting Distance

5.4.2

Data for Calculating Coasting Distance

This section provides the coasting distance coefficients and characteristic impedance required
to calculate the coasting distance.

Coasting Distance Coefficients

The following tables give the relationship between the Servomotor and coasting distance coef-

ficients o and B.

Coasting Distance
Motor Type SERVOPACK Model Servomotor Model Coefficients
o B [x107]
SGM7G-03DOF 4.31 2027.37
SGM7G-05DOF 3.56 980.46
SGM7J-02DOF 48.85 588.19
SGD7S-1R9D
SGM7J-04DOF 11.15 317.05
SGM7A-02DOF 33.65 2531.91
SGM7A-04DOF 8.50 2710.91
SGM7G-09DOF 3.52 366.36
SGD7S.3R5D SGM7J-08DOF 7.61 244.05
SGM7A-08DOF 7.68 520.12
SGM7G-05DOR 8.12 429.13
SGM7A-15DOF 6.85 301.37
SGM7G-13D0OF 3.27 133.17
SGD7S-5R4D SGM7A-10DOF 9.05 168.32
SGM7J-15DOF 8.07 143.11
SGM7G-09DOR 8.24 146.05
Rotary Servomotors SGM7A-20DOF 7.46 153.86
SGD7S-8R4D SGM7G-20D0OF 4.65 55.13
SGM7G-13DOR 8.72 53.98
SGM7A-25DOF 7.87 92.05
SGD7S.120D SGM7A-30DOF 7.68 56.19
SGM7G-30D0OF 3.61 23.52
SGM7G-20DOR 6.51 40.29
SGM7A-40DOF 9.25 34.78
SGD7S170D SGM7A-50DOF 7.1 26.74
SGM7G-44DOF 2.80 11.68
SGM7G-30DOR 6.91 14.88
SGD7S.210D SGM7G-55DOF 3.20 5.21
SGM7G-44DOR 4.79 7.04
SGM7G-75D0OF 2.83 2.59
SGD7S-260D
SGM7A-70DOF 7.11 26.74
SGD7S-280D SGM7G-1ADOF 1.36 2.22
SGD7S-370D SGM7G-1EDOF 1.27 1.49

Continued on next page.

Wiring and Settings for the Dynamic Brake
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5.4.2 Data for Calculating Coasting Distance

Continued from previous page.

Coasting Distance
Motor Type SERVOPACK Model Servomotor Model Coefficients
a B [x1076]
SGLFW-35D120A 0.94 544.23
SGLFW-35D230A 0.94 132.48
SGD7-1R9D SGLFW2-30D070A 15.62 487.67
SGLFW2-30D120A 416 313.30
SGLFW2-30D230A 1.04 313.30
SGLFW-50D200B 0.95 183.90
SGD7-3R5D SGLTW-35D170H 1.75 100.60
SGLTW-50D170H 0.74 87.00
SGLFW-50D380B 0.95 45.53
SGD7S-5R4D SGLFW-1ZD200B 1.15 37.13
SGLFW2-90D200A 0.73 49.83
Linear Servomotors SGLFW2-45D380A 0.93 38.73
SGD7S-8R4D SGLTW-35D320H 1.75 25.57
SGLTW-50D320H 0.74 22.18
SGLFW-1ZD380B 1.15 9.28
SGD7S-120D SGLFW2-90D380A 0.73 12.46
SGLTW-40D400B 0.45 34.53
SGLFW2-90D560A 0.73 5.52
SGLFW2-1DD380A 0.65 6.18
SGD7S-170D
SGLTW-40D600B 0.45 15.86
SGLTW-80D400B 0.46 9.17
SGD7S-260D SGLTW-80A600B 0.65 2.72
SGLFW2-1DD560A 0.46 4.20

Characteristic Impedance

The following graphs give the relationship between the characteristic impedance and speed of
the Servomotors.

Refer to the graph of the Servomotor that will be used, and use characteristic impedance Zm
from the speed before starting dynamic braking.

€ Rotary Servomotors

SGM7G-03DOF SGM7G-05D0OF
70 50
c c 45
3 60 g 40
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L §-
o o
40
£ £
g 30 2 20
g 20 2 15
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© ©
&5 19 5 5
0 0
0 500 1000 1500 2000 2500 3000 3500 0 500 1000 1500 2000 2500 3000 3500
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6.1 Manipulating SERVOPACK Parameters (PnOO0O)
6.1.1 Classifications of SERVOPACK Parameters

Manipulating SERVOPACK Parameters (Pn00)

This section describes the classifications, notation, and setting methods for the SERVOPACK
parameters given in this manual.

6.11 Classifications of SERVOPACK Parameters

There are the following two types of SERVOPACK parameters.

Classification Meaning
Parameters for the basic settings that are
required for operation.

Parameters that are used to adjust servo
performance.

Setup Parameters

Tuning Parameters

When you edit parameters with the SigmaWin+, setup parameters and tuning parameters are

Y displayed.
@ When you edit parameters with a Digital Operator, only setup parameters are displayed by
Important  default. To edit tuning parameters, set PnO0B to n.O0O0O1 (Display all parameters).

Parameter Meaning When Enabled | Classification

n.0oco Display only setup parameters
(default setting) ' After restart Setup

n.O0001 Display all parameters.

Pn00B
(200Bh)

The setting method for each type of parameter is described below.

Setup Parameters
You can use the Digital Operator, or SigmaWin+ to set the setup parameters individually.

We recommend that you use the Setup Wizard of the SigmaWin+ to easily set the required setup
parameters by setting the operating methods, machine specifications, and I/O signals according
to on-screen Wizard instructions.

Information

4 Setup Wizard AXIS#00 ==

[il servopack Sekection | | ‘

‘ SGD75-RI0AD0A (100W)

<flll Encoder Selection | [ Servopack Selection / 4 Encoder Selection
Servopack and motor selection: Confirm your motor model and Servopack model. In Onine mode:

Encoder Selection : 24bit absolute.

Fuly-closed encoder Do not use (when the Servopack is connected), the models are automatically displayed. In Offine mode (when

the Servopack is disconnected), the model numbers must be set manually.

-
A\ Control Mode Selection 13 Control Mode Selection
Control Hode Selection: Select a control mode such as Speed Control that uses analog volage
|Posttion control with pulse train references reference and Posttion Control that uses pulse-train reference.
[ Reference Input Setting B Reference Input Setting

Reforance Pulss Configuration - Sign s Pulse Set the reference input specifications and other tems in accordance with the connected machine
Electronic gear ratio : 64/ 1 CrilmeEri
Postioning Completed Widtn : 7 [reference u

&mMotor Encoder Setting

Configure the seftings for the mator and encoder you use, such as encoder type, encoder output
from the Servopack (encoder dividing pulse).

B Motor Encoder Setting

Output pulses : 2048 [Pirev]

Absolute Encoder Usage : Uses absolute en [

Rotation (movement) dirsction Sefting : Stanc bz Sl 62 S

> e Setthe motor stop method and whether of not to Use brake at oCcuTence of alarm when the servo
is 0ff (motor power is off) or the when the overtravel imt is used (movable machine paris exceed

n
| cfm Motor Stop Methed Selection | the allowable range of motion and turn ON a limit switch)

[ Servo OFF, G1 alarm : Stop the motor by ap. ||
|| Overtravel : Apply the dynamic brake or coa ||
G2 alarm : Stops the motor by setting the spi o Signal Setting

The VO signal allocations for specified terminal numbers of the CN-1 connector can be changed
from the standard allocation. U0 signal forced input and output are provided to check the wiring

&R vo signal Setiing |

Input signal setting : Customize the allocation — .
Output signal sefting : Use the standard alloc i1Save/\Write

Check the allocated signals, and save the parameters in a fie.

1 savenirte |

Close.

Basic Functions That Require Setting before Operation
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6.1.2 Notation for SERVOPACK Parameters

Tuning Parameters

Normally the user does not need to set the tuning parameters individually.

Use the various SigmaWin+ tuning functions to set the related tuning parameters to increase the
response even further for the conditions of your machine. Refer to the following sections for details.
= 9.6 Autotuning without Host Reference on page 9-23

= 9.7 Autotuning with a Host Reference on page 9-34
Iz 9.8 Custom Tuning on page 9-41

You can also set the tuning parameters individually to make adjustments. Refer to the following section
for details.
IZ 9.13 Manual Tuning on page 9-77

6.1.2

Notation for SERVOPACK Parameters

Parameter number

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).

» Parameters for Numeric Settings

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100
(2100h) Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediatgly Tuning

N\

jecti isi isi ini is i This is when any
Object index number This is the This is the minimum This is the .
used to acoess the setting range | [unit (setting increment) | | parameter change made to Tlh's 'i th? parameter
parameter with EtherCAT | | for the that you can set for setting before the parameter will Classitication.
(CoE) communications parameter. the parameter. shipment. become effective.

Parameter number

- Parameters for Selecting Functions

—

\ Parameter Meaning When Enabled Classification
NHOOD 1 e encod ding to encod ficati
(default setting) | USe the encoder according to encoder specifications.
Pn002
(2002h) n.O0100 Use the encoder as an incremental encoder. After restart Setup

n.0020001 Use the encoder as a single-turn absolute encoder.

Object index number used to
access the parameter with
EtherCAT (CoE) communications

selecting functions. selections for the function.
Each O indicates the setting for one digit.
The notation shown here means that the third digit

.
The notation “n.0000O” indicates a parameter for ] This column explains the

from the right is set to 2.
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6.1.3 Setting Methods for SERVOPACK Parameters

6.1.3 Setting Methods for SERVOPACK Parameters

You can use the SigmaWin+ or a Digital Operator to set the SERVOPACK parameters.
A sample operating procedure is given below.

Setting SERVOPACK Parameters with the SigmaWin+

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

2. Select Edit Parameters in the Menu Dialog Box.
The Parameter Editing Dialog Box will be displayed.

3. Click the cell of the parameter to edit.

If the parameter to edit is not displayed in the Parameter Editing Dialog Box, click the a or = Button
to display the parameter to edit.

* YASKAWA Sigmawin ver7 . 5 x

E. rr— - x.
SERVOPACK o

s B 4 & gd gl B @ D H B

001-5G075 [} N > .
i!w ¥ ) Edied L Edned Import Dt GROE "“;‘::,2;"‘ Intalize  Compare  SRSTUVE
o .m E»STP \-‘ch Speed(Pniur-) = = o
- Torque{Prdice- ] r Project Function Displary
Sequence(PrSiix-)
16 Sign

Hierarchy- il

Control Method Selection = 1 : Position contr--
Deserptiors I
i Reserved parameter (Do not chang = 0 : Reserved para-
Rotary/Linear Startup Selection Wh — 0 : Start 35 2 rot

Servo OFF or Alarm Group 1 Stoppi — 0 : Stop the moto
Owertravil Stopping Method - lo: Py

Main Circuit Power Supply AC/DC T - 0 ut
warning Code Qutput Selection - 0 : Output only al--
Speed/Position Control Option (T-R — '0 : DO not use T---
la ot 1
2
o

Torgue Control Option (V-REF Inpu -
Absolute Encoder Lisage -
External Encoder Usage

Analog Monitor 1 Signal Selection | = 02 : Torgue refer-
Resarved parameter (D0 not chang — .0 : Regarved para--
Reserved parameter (Do not chang - |0 Reserved PRrA-
Analeg Moniter 2 Signal Selection - |00 : Motor speed--
Reserved parameter (Do not chang = 0 : Reserved para--

Reserved parameter (Do not chang = 0 : Resarved para-

Low Battery Voltage Alarm,/\Wamini — 0 & Qutput alarm---

Function Selection for Lindervoltage — .D : Do not detect--

Warning Detection Selection .D + Detect warnin:-

- Reserved parameter (Do not chang - 0 : Reserved para-

eu. mr Resarved parameter (Do not chang = 0 : Resarved para-

4. Change the setting of the parameter.

1. For a parameter for a numeric setting, input the numeric setting.

2. If the parameter requires selection of a function, select the function from the list of
selections.

Information

5. Press the Enter Key.
The background of the edited parameter cell will change to green.

Basic Functions That Require Setting before Operation
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6.1.3 Setting Methods for SERVOPACK Parameters

6. Select Edited Parameters in the Write to Servo Group.

* YASKAWA Sigmawin+ ver.7 - & x
SERVOPACK =3
e ool B OB (@) pd (@ 4 @D R
] ¢ S O ot \e e | et | Boot | Sl MwdEom D e, Rewe
Ly | [ T ST W
Torque{Prdxe- ) . Function Ditsplry
Sequence(Fribi-)
Control Method Selection -

Pn000.2 Reserved parameter (Do not chang =

PROD0.3  Retary/Linear Startup Selection Wh — |0: start 3s & rota

POO1.0  Servo OFF or Alarm Group 1 Stoppi — |0 stop the «

PNO01.1 Owvertravel Stopping Method - .IJ LAy the

Pn001.2 Main Circuit Power Supply AC/DC T - : Input AC pow--

N Fno01.3 warning Code Qutput Selection - 1 Output onby al-

Pn002.0 Speed,/Position Control Option (T-R — |02 Do not use -

Pri002.1 Torque Control Option (V-REF Inpu = |0 : Do not use v

P02 Absolute Encoder Lisage = |2+ uses abeo *

Pn002.3 External Encoder Usage - 0: Do not use an--

PFn006.0-1  Analog Monitor 1 Signal Selection = 02 : Torgque "

P0G 2 Reserved parameter (Do not chang — |0 : Resarved para---

PA00S.3  Reserved parameter (Do not chang - |0 : Reserved pars--

PNO07.0-1  Analog Monitor 2 Signal Selection | = |06 : motor spisid--

PRO07.2 Reserved parameter (Do not chang - t Reserved para-

Pn007.3 Reserved parameter (Do not chang = 0 : Resarved para-

Pn00&.0 Low Battery Voltage Alarm/Warmini — lo: Qutput alarm---

FA00B.1  Function Selection for Lindervoltage — |0 : Do not detect--

PO0B.2 Warning Detection Selection |0 : Detect warnin--

PROGE.3 Reserved parameter (Do not chang - 0 : Reserved para-
O - E3= P009.0 Reserved parameter (Do not chang — 0 : Resarved para-

The edited parameters are written to the SERVOPACK and the backgrounds of the cells change to
white.

7. Click the OK Button.

YASKAWA SigmaWin+ Ver.7 =

I.-"'_"‘--I To enable the settings that were written, turn OFF the main
¥ circuit and control power supplies and then turn them back OM.

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.

Setting SERVOPACK Parameters with a Digital Operator

Refer to the following manual for information on setting the SERVOPACK parameters with a
Digital Operator.
(10 =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

Setting SERVOPACK Parameters with EtherCAT (CoE) Com-
munications

You can set objects 2000h to 26FFh with EtherCAT(CoE) communications to set the SERVO-
PACK parameters (Pn000 to Pn6FF).

Object index 2000hn corresponds to SERVOPACK parameter number PnO0O0.
Example Index 2100h is the same as parameter number Pn100 (2100h = Pn100).

When you use EtherCAT (CoE) communications objects, you must write the SERVOPACK
parameters to non-volatile memory.

To write the SERVOPACK parameters to non-volatile memory, set the Store parameters field
(1010h) object.

Refer to the following section for information on Store parameters field (1010h).
IZ 15.2 General Objects on page 15-5
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6.1.4 Write Prohibition Setting for SERVOPACK Parameters

6.1.4

Write Prohibition Setting for SERVOPACK Parameters

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 Ether-
CAT (CoE) communications.

Preparations
No preparations are required.

Applicable Tools

The following table lists the tools that you can use to change the write prohibition setting for
SERVOPACK parameters.

Tool Fn No./Function Name Reference
- [T =-7-Series Digital Operator Operating
Digital Operator Fn0O10 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Others — Write Prohibited Setting 5 Operating Procedure on page 6-7

Operating Procedure
Use the following procedure to prohibit or permit writing parameters.

1. Clickthe | Servo Drive Button in the workspace of the Main Window of the SigmaWin-+.

2. Select Write Prohibition Setting in the Menu Dialog Box.
The Write Prohibition Setting Dialog Box will be displayed.

3. Pressthe ¥ or & for the rightmost digit and set one of the following.
0000: Writing is permitted (default setting).
0001: Writing is prohibited.

Write Prohibition Setting AXIS#00 (3]

E Write Prohibition Setting is OFF.

i =

o, o, e - o Settin
AT ¢
[ ] ]

4. Click the Setting Button.

{5} write Prohibition Setting AXIS#00 E=<=|

E Write Prohibition Setting is OFF.

T N] Seung
Dl TR ﬁ
v v v v

Basic Functions That Require Setting before Operation
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6.1.4 Write Prohibition Setting for SERVOPACK Parameters

5. Click the OK Button.
The setting will be written to the SERVOPACK.

Write Prohibition Setting @

Write Prohibition Setting has changed.

The setting will be enabled the next power ON.

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.



6.1 Manipulating SERVOPACK Parameters (PnOO0O)

6.1.4 Write Prohibition Setting for SERVOPACK Parameters

Restrictions

If you prohibit writing parameter settings, you will no longer be able to execute some functions.
Refer to the following table.

SigmaWin Digital Operator
— ST Tl When Writ-
utton in . . . :
ing Is Pro- | Reference
Menu SIGEN IR [ATEE Fn No. Utility Function Name .
. Name hibited
Dialog Box
e Cannot be
e . *] -
Initialize Fn005 | Initializing Parameters executed. | Pag%e 6-10
Can be
Software Reset Fn030 | Software Reset executed. | P9 7-44
. Can be
Basic FnO11 | Display Servomotor Model executed.
Functions . . Can be
oroduct Information Fn012 | Display Software Version executed. .
u | age -
Display SERVOPACK and | Canbe |0
FnO1E
Servomotor IDs executed.
FnO1F Display Servomotor ID from Can be
Feedback Option Module executed.
Absolute Encoder Reset Fn008 | Reset Absolute Encoder Cannot be page 6-50
executed.
Multiturn Limit Setting after Cannot be
Multi-turn Limit Setup Fn013 | Multiturn Limit Disagreement page 7-37
executed.
Alarm
Encoder Cannot be
. . . *2 ° H _
Setting Search Origin Fn003 | Origin Search executed. | Page 8-19
. L , Set Absolute Linear Encoder | Cannot be
Zero Point Position Setting [Fn020 Origin executed. | Pag%e 6-52
. . . . Cannot be
Polarity Detection Fn080 | Polarity Detection executed. | Page 6-25
. . Can be
Fn0OOO | Display Alarm History executed. | P98 16-46
) . Cannot be
Trouble- Display Alarm Fn006 | Clear Alarm History executed. | Page 16-47
shooting Fno1a4 | Reset Option Module Config- | Cannot be page 16-48
uration Error executed.
Cannot be
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm executed. | Page 16-50
Cannot be
' Jog Fn002 | Jog executed. | Page 8-7
Operation Cannot be
Program JOG Operation Fn004 | Jog Program executed. | Page 8-13
Tuning - . .
. . Advanced Autotuning with- Cannot be
Autotuning without Host Fn201 page 9-23
Reference out Reference executed.
Tuning - . .
. . Advanced Autotuning with Cannot be
Autotuning with Host Ref-  |Fn202 Reference executed. | Page 9-34
erence
Tuning - , Cannot be
Frfing Custom Tuning Fn203 | One-Parameter Tuning executed. | Page 9-41
Tuning - Custom Tuning - . - )
Adjust Anti-resonance Fn204 Adjust Anti-resonance Con Cannot be page 9-50
trol executed.
Control
Tuning - Custom Tuning - , . , Cannot be
Vibration Suppression Fn205 | Vibration Suppression executed. | Page 9-55
. . . Cannot be
Response Level Setting Fn200 | Tuning-less Level Setting executed. | Page 9-12
. . Cannot be
Diagnostic | Easy FFT Fn206 | Easy FFT executed. | Page 9-93

Continued on next page.

Basic Functions That Require Setting before Operation
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6.1 Manipulating SERVOPACK Parameters (PnOO0)

6.1.5 Initializing SERVOPACK Parameter Settings

Continued from previous page.

SigmaWin+ Digital Operator .
Button in When Writ-
i i i ing Is Pro- | Reference
Menu S Fn No. Utility Function Name g. :
. Name hibited
Dialog Box
FnoOC Adjust Analog Monitor Output | Cannot be
Adjust the Analog Monitor Offset executed. page 10-10
Output Fnoop | Adiust Analog Monitor Output | Cannot be
Gain executed.
FnOOE Autotune Motor Current Cannot be
Adijust the Motor Current Detection Signal Offset executed.
Others . - page 7-50
Detection Offsets EnooF | Manually Adjust Motor Cur- | Cannot be
rent Detection Signal Offset | executed.
Initialize Vibration Detection |z g4 | Initialize Vibration Detection | Cannot be page 7-46
Level Level executed.
Write Prohibited Setting  |Fn010 | Write Prohibition Setting Canbe | 667
executed.

*1. An Initialize Button will be displayed in the Parameter Editing Dialog Box.

*2. Cannot be used when connecting a Linear Servomotor.

6.1.5

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 FnOOC,
FnOOD, FnOOE, and FnOOF utility functions.

@

Important

you complete the operation.

To enable the new settings, turn the power supply to the SERVOPACK OFF and ON again after

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 set-

tings.

Tool

Fn No./Function Name

Reference

Digital Operator Fn005

[T x-7-Series Digital Operator Operating
Manual (Manual No.: SIEP S800001 33)

SigmaWin+

Basic Functions — Edit Parameters

I Operating Procedure on page 6-11

EtherCAT
Communications

Restore Default Parameters (1011h)

page 15-7

I Restore Default Parameters (1011h) on




6.1 Manipulating SERVOPACK Parameters (PnOO0O)

6.1.5 Initializing SERVOPACK Parameter Settings

Operating Procedure

Use the following procedure to initialize the parameter settings.

1. Click the j 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 Button.

Torque(Pnaxe-)
Sequence(Pnsxx-]
I/0 Sign
Mechatrolink{Pngix-)
Cammon Parzmeters(PnAw-)

Direction Selection
Reserved parameter (Do not chang —
Reserved parameter (Do not chang —
ROTary/LInear Startup Selection Wwh —
Servo OFF of Alarm Group 1 Steppi —
Owvertravel Stopping Method -
Main Circuit Power supply AG/DC It —
Reserved parameter (Do not chang —
MECHATROLINK Command Position —
Torgue Control Option -
Absoluta Encoder Usage -
External Encoder Usage -
Analog Monitor 1 Signal selection  —
Reserved parameter (Do not chang —

Hierarchy{_ il
pescriptions: SR

PNO0G.3 Reserved parameter (DO not chang —
Pn007.0-1 Analog Monitor 2 Signal Selection -
PNO07.2 Reserved parameter (DO not chang —

Reserved parameter (Do not chang —

#* YASKAWA Sigmawin+ ver? R
|1 ﬁ. Edit Porameters g
SERVOPACK &
& & & i G G D EH
= P [ = il 5
= ] poozsvz = Gain{PnLioc} Edited Al Edited Al = Ssveto  Resd from Disgla
! -DzoLz ‘? = Position{PrZicx-} Import Export Project Project Initialize: Compare SE I
= vee | ot Speed(Prce) B = - =
JESREN esre | nor : Read from Seruo Write ta Sarvo Fil= Project Functian

H served para
: Reserved para
i Start as a rotar|
* S10p the motg -

: Decelerate the-
+ Input AC pow

: Reserved para
tUse TLIMast -

: Use the speed-
: Use the absol-

: Do not use an-
2 : Torgue refer:

: Reserved para
: Reserved parg
0 : Motor speed-

: Reserved parg
: Reserved para

5. Click the OK Button.

YASKAWA SigmaWin+ Ver.7 =]

f lg&Cautiot :

The SERVOPACK parameters will be returnad to the default settings.OK?

o i

Cancel i

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box will return.

6. Click the OK Button.

YASKAWA Sigmawin+ Ver.7 =]
f I\Cauh'm
E= Y

Turn OFF the power supply. The settings will be applied the next time
the power supply is turnad ON.

PN
=
e

7. Turn the power supply to the SERVOPACK OFF and ON again after the parameter set-

tings have been initialized.

This concludes the procedure to initialize the parameter settings.

Basic Functions That Require Setting before Operation
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6.2 Power Supply Type Settings for the Main Circuit

Power Supply Type Settings for the Main Circuit

A SERVOPACK can operate on either an AC power supply input or DC power supply input to
the main circuits. This section describes the settings related to the power supply.

Set Pn001 = n.OXOO (Main Circuit Power Supply AC/DC Input Selection) to specify whether
to use an AC or DC power supply input for the main circuit power supply to the SERVOPACK.

If the setting of PN001 = n.OOXODO 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 sup-

ply input is specified (Pn001 = n.O0O0O).

« An AC power supply is input to the L1, L2, and L3 terminals, but a DC power supply is

specified (Pn001 = n.O0100).

Parameter Meaning When Enabled | Classification
n.0O0000O .
. Use an AC power supply input.
E%%Th) (default setting) P PR NP After restart Setup
n.O0100 Use a DC power supply input.

/\ WARNING

SERVOPACK.
There is a risk of failure or fire.

the main circuit power supply.

equipment.

® Install fuses on the power supply line if you use DC power.

tive energy at the power supply.

® Connect the AC or DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals on the SERVOPACK.
« Connect a DC power supply to the B1 and ©2 terminals and the 24 V and O V terminals on the

® Always specify a DC power supply input (Pn001 = n.00100) before you input DC power for

If you input DC power without specifying a DC power supply input (i.e., without setting Pn001 to
n.0100), the SERVOPACK’s internal elements may burn and may cause fire or damage to the

® 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.

® The Servomotor returns regenerative energy to the power supply. If you use a SERVOPACK
with a DC power supply input, regenerative energy is not processed. Process the regenera-

Refer to the following section for information on wiring the SERVOPACK.

Iz 4.3.4 Power Supply Wiring Diagrams on page 4-15




6.3 Automatic Detection of Connected Motor

Automatic Detection of Connected Motor

You can use a SERVOPACK to operate either a Rotary Servomotor or a Linear Servomotor.

If you connect the Servomotor encoder to the CN2 connector on the SERVOPACK, the SER-
VOPACK will automatically determine which type of Servomotor is connected. Therefore, you

normally do not need to specify the Servomotor type.

Information

If an encoder is not connected, e.g., for a test without a motor, you can specify a Rotary Ser-
vomotor or a Linear Servomotor in PN000 = n.XOOO (Rotary/Linear Startup Selection When

Encoder Is Not Connected). If you specify either a Rotary or Linear Servomotor, only the
parameters, monitors, alarms, and functions for the specified motor type will be enabled.

. When e .
Parameter Meaning Enabled Classification
When an encoder is not con-
ndOEE:E i nected, start as SERVOPACK for
Pn000 (default setting) Rotary Servomotor. After restart Setu
(2000h) When an encoder is not con- P
n.1000 nected, start as SERVOPACK for

Linear Servomotor.

Basic Functions That Require Setting before Operation



6.4 Motor Direction Setting

m Motor Direction Setting

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 =
n.O0O0X (Rotation Direction Selection) without changing the polarity of the speed or position
reference. This causes the rotation direction of the Servomotor to change, but the polarity of
the signals, such as encoder output pulses, output from the SERVOPACK do not change. Set
the appropriate direction for your system.

Refer to the following section for details on the encoder divided pulse output.
Iz 7.5 Encoder Divided Pulse Output on page 7-18

6-14

» Rotary Servomotors

The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the Servomotor.

Parameter T Motor Direction and Encoder Divided Pulse Outputs Apphcgble
Reference Overtravel Signal (OT)
+ Torque reference Encoder Divided Pulse Outputs P-OT (For-
Forward _’ ™\ _ PAO ward Drive
n.0000 reference | Time Prohibit) sig-
Use CCW as COW | Motor speed PBO M Phase-B lead nal
the forward
: : * Torque reference  Encoder Divided Pulse Outputs N-OT
direction. R W R
default settin everse - Time Phase-A lead everse
( 9 reference | " PAO Drive Pro-
CW Motor speed  PBO hibit) signal
Pn000
(2000h) +4 Torque r‘eference Encoder Divided Pulse Outputs P-OT (For-
n.ooo1 Forward i’ \Time  PAO ward Drive
reference 2 Prohibit) sig-
Use CW as the CW | Mot d PBO Phase-B lead nal
forward direc- otor spee ase-b lea
tion. ——14 Torque reference  Encoder Divided Pulse Outputs N-OT
(Reverse Rota- | Rgverse ’ ] (Reverse
‘ i Phase-A | )
tion Mode) reference 'me PAO ase-A lead Drive Pro-
Motor speed ~ PBO hibit) signal

Note: The trace waveforms of the SigmaWin+ are shown in the above table for the torque reference and motor speed diagrams. If you
measure them on a measuring instrument, e.g., with an analog monitor, the polarity will be reversed.

» Linear Servomotors

Before you set this parameter, make sure that Pn080 = n.O0OX0O (Motor Phase Sequence Selection) is set correctly.

Parameter Forward/Reverse | Motor Moving Direction and Encoder Divided Pulse Applicable
Reference Outputs Overtravel Signal (OT)
n.00O00 g +} Forcereference  Encoder Divided Pulse Outputs P.OT (F
- i ¥ - or-
Use the direc- r';?er'\,’éigde Moves in the A\ Time PAO ward Drive
tion in which count-up Prohibit) signal
the linear direction. Motor speed peo | L L | Phase-B lead )sig
encoder counts g( *4 Eoroe reference  Encoder Divided Pulse Outputs N-OT
up as the for- Reverse Moves in the PAO M Phase-A lead i
ward direction. | reference | count domn g‘e\rfweése D”Vel
; 3 rohibit) sign
(default setting) direction. Motor speed ~ PBO ° )signa
Pn000
h +4 Force reference »
(2000h) n.00o1 : Encoder Divided Pulse Outputs P-OT (For-
) . Forward i )
Use the direc- | oo "~ | Moves inthe Time o [ ward Drive
tion in which count-down | \otor speed Prohibit) signal
the linear direction. PBO Phase-B lead
encoder counts +
down as the Reverse g% Encoder Divided Pulse Outputs N-OT
forward direc- | |t o0 ~o | Moves inthe pa0 | LI LT [ Phase-a tead (Fl):%e\rlwek;%e DriveI
tion. count-up Mot q rohibit) signa
direction. otorspee PBO

Note: The trace waveforms of the SigmaWin+ are shown in the above table for the force reference and motor speed diagrams. If you mea-
sure them on a measuring instrument, e.g., with an analog monitor, the polarity will be reversed.



6.5 Setting the Linear Encoder Pitch

m Setting the Linear Encoder Pitch

If you connect a linear encoder to the SERVOPACK through a Serial Converter Unit, you must
set the scale pitch of the linear encoder in Pn282.

If a Serial Converter Unit is not connected, the setting of the Pn282 is disabled.

Serial Converter Unit
The Serial Converter Unit converts the signal from the linear encoder into a form that can be read
by the SERVOPACK.

Term
Scale Pitch
A linear encoder has a scale for measuring lengths (positions). The length of one division on this
scale is the scale pitch.
Linear Encoder Pitch |Speed| [Position| [Force]
(2228822h) Setting Range Setting Unit Default Setting When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup

You will not be able to control the Linear Servomotor if Pn282 is not set correctly. Check the
above table and always set the correct value before you operate the Linear Servomotor.

Basic Functions That Require Setting before Operation

Type of Linear ez
yP Manufacturer Model Serial Converter Unit Model | Encoder Pitch
Encoder [um]
JZDP-H003-000-E
LIDA480 20
Dr. JOHANNES JZDP-J003-000-E
HEIDENHAIN GmbH JZDP-H003-O000-E
LIF480 4
JzDP-J003-000-E
Incremental
JZDP-H005-000-E
RGH22B 20
. JZDP-J005-000-E
Renishaw PLC
TONIC series JZDP-HO05-000-E 50
(TIOOOOAQOV only) | JzDP-J005-O000-E

The first time you supply power to the SERVOPACK, the panel display on the front of the Ser-
vomotor will display an A.080 alarm (Linear Encoder Pitch Setting Error). The A.080 alarm is
displayed because the setting of Pn282 has not been changed. The A.080 alarm will be cleared
when you change the setting of Pn282 and then turn the power supply OFF and ON again.

Linear Encoder Pitch

If you do not use a Serial Converter Unit, the linear encoder pitch is automatically set and the
setting of the Pn282 is disabled. Refer to the following section for details.

I ® Feedback Resolution of Linear Encoder on page 6-44

Information



6.6 Writing Linear Servomotor Parameters

m Writing Linear Servomotor Parameters

6-16

If you connect a linear encoder to the SERVOPACK without going through a Serial Converter
Unit, you must use the SigmaWin+ to write the motor parameters to the linear encoder. The
motor parameters contain the information that is required by the SERVOPACK to operate the

Linear Servomotor.
/\ WARNING

® Check the Servomotor and linear encoder information before you write the motor parame-
ters.
If you do not write the correct motor parameters, the Servomotor may run out of control or
burning may occur, possibly resulting in equipment damage or fire.

o= Sy
SERVOPACK ) .
Computer o SigmaWin+
i B |
e uUSB otor parameter file
i1 7 I— £
G =

The motor parameters are
written to the linear
encoder through the
SERVOPACK.

| =

Linear encoder

y Serial number information is not included in the motor parameters. You cannot use the monitor
functions of the SERVOPACK to monitor the serial number.

Important If you attempt to monitor the serial number, ********** will be displayed.

Precautions

« If the encoder parameters are not written to the linear encoder, an A.CAQO alarm (Encoder
Parameter Error) will occur. Consult the manufacturer of the linear encoder.

« If the motor parameters are not written to the linear encoder, an A.CAO alarm (Encoder
Parameter Error) will not occur, but the following alarms will occur.
A.040 (Parameter Setting Error), A.041 (Encoder Output Pulse Setting Error),
A.050 (Combination Error), A.051 (Unsupported Device Alarm),
A.550 (Maximum Speed Setting Error), A.710 (Instantaneous Overload),
A.720 (Continuous Overload), and A.C90 (Encoder Communications Error)

Applicable Tools

The following table lists the tools that you can use to write the parameters to the Linear Servo-
motor.

Tool Fn No./Function Name ‘ Reference

Digital Operator You cannot write Linear Servomotor parameters from the Digital Operator.

Encoder Setting — Motor Parameter

Scale Write Iz Operating Procedure on page 6-17

SigmaWin+




6.6 Writing Linear Servomotor Parameters

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 j 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.

4. Click the OK Button.
Motor parameter scale write @

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, resutting in motor overrun, etc., and it is very
dangerous.

Be sure that the data written in the scale suits the connected motor.

Cacnel

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-
dow will return.

If the write is completed normally, the Motor Parameter Scale Write - File Select Dialog Box will be
displayed.

5. Click the Ref. Button.
,ﬁ Motor parameter scale write - File Select &J

Motor Parameter File

Motor parameter file information

e
T [N
6. Select the motor parameter file that you prepared and click the Open Button.
B Open ==
@\.Jvl » motor pesmeter w | 49 | Search parometer o
Organize v HNew folder =« [1 @

¢ Favorites N b
Bl Desktop 014_SGLTW-3SA1T0AP mecf 513,
& Downloads

i Recent Places

-4 Libraries
*| Decuments
o Music

! Pictures

18 Computer
B Win? ENG {C)
ca WInT PN - ¢

Fie pamies 014 _SGLTW-3SAITDAP. mef - fetmcf)  *
pen Cancel

Basic Functions That Require Setting before Operation



6.6 Writing Linear Servomotor Parameters

7. Confirm that the motor parameter file information that is displayed is suitable for your
Servomotor, and then click the Next Button.

. Mator parameter scale write - File Select u

Motor Par il

ChUsers\admin\Desktopimotor parameter\l14_SGLTW-35A1704APmef
— Motor parameter file infori

SGLTW-35A170AP

outine | Displays an exterior

ContForce view of the motor.
o 0m
ContCurrent
Bz ame
PeakForce

Bso m
PeakCurrent

13 [Arms]

Type: Iron-core sW = Click the image to
The Iron-core TVW linear motors are composed enlarge |t

Aspect: Evaskawa's unigue construction principles of -
@the TW linear motors negate the effects of

Bemarks: "

G@ Cancel |

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-
dow will return.

8. Click the Write Button.

X Motor parameter scale write - Scale write

The motor parameter is written in the scale.
Please confirm the motor which connects is corresponding to
the following information.

— Motor parameter file information

SGLTW-35A170AP
Outling |

ContForce
2o m
ContCurrent
Bz ame
PeakForce
=
PeakCurrent

13 [Arms]

Type: Iron-core 8W -
The Iron-core TW linear motors are composed

Aspect: Evaskawa's unigue construction principles of -
@the TW linear motors negate the effects of

Remarks: "

= Back Complete Cancel

6-18



6.6 Writing Linear Servomotor Parameters

9. Click the Yes Button.

Scale write (|

The content of the set motor parameter file is written in the scale.
£ |_1 The motor does not work normally when wrong data is written.
Is writing executed?

No

Click the No Button to cancel writing the motor parameters to the linear encoder.

If you click the Yes Button, writing the motor parameter scale will start.

10. Click the Complete Button.
X Motor parameter scale write - Scale write &J

The motor parameter is written in the scale.
Please confirm the motor which connects is corresponding to

the following information. /ﬁ

Motor parameter file information

SGLTW-35A170AP
. Cutline

ContForce

220 IN]
ContCurrent

3.3 [Arms]

PeakForce

550 IN]
PeakCurrent

1.3 [Arms]

Type: Iron-core 8W -
The Iron-core TW linear motors are composed

Aspect: E'raskawa's unigue construction principles of -
{@the TW linear motors negate the effects of

Remarks: -

11. Click the OK Button.

Motor parameter scale write AXIS#00 lé]

A CAUTION

The scale writing of the moter parameter was completed.
Please execute the power supply re-turning ON.
The setting value will be enabled the next power ON.

*After the next power ON, when "A.CAQ:Encoder parameter error”
occur, the writing of data is reguired separately.
Please ask for the data file to our company.

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

This concludes the procedure to write the motor parameters.

Confirming If the Motor Parameters Have Been Written

After you write the motor parameters, you can use a monitor function to confirm that the motor
parameters are in the encoder.

If the motor parameters have not been written, no information on the Servomotor will be dis-
played.
I 10.1 Monitoring Product Information on page 10-2

Basic Functions That Require Setting before Operation
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6.7 Selecting the Phase Sequence for a Linear Servomotor

Selecting the Phase Sequence for a Linear Servomotor

You must select the phase sequence of the Linear Servomotor so that the forward direction of
the Linear Servomotor is the same as the encoder’s count-up direction.

Before you set the Linear Servomotor phase sequence (Pn080 = n.OOXO), check the follow-
ing items.
« Confirm that the signal from the linear encoder is being received normally.

» Make sure that the forward direction of the Linear Servomotor and the count-up direction of
the linear encoder are in the same direction.

y If you do not confirm the above items before you attempt to operate the Servomotor, the Servo-
motor may not operate or it may run out of control. Always confirm these items before you oper-

Important ate the Servomotor.

Related Parameters

Parameter Meaning When Enabled | Classification
Pn080 n.0oon . Set a phase-A lead as a phase sequence of U, V, and W.
(2080h) (default setting) After restart Setup
n.O0O10 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.OOOOO0 (Set a phase-A lead as a phase sequence of U, V, and W).
This setting is to make following confirmation work easier to understand.

2. Select Monitor 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 Un0O0OD (Feedback Pulse Counter).

3. Manually move the Moving Coil from one end to the other of the stroke and confirm that

only the correct number of feedback pulses is returned.
If the correct number and only the correct number of pulses is returned, the signal is being received
correctly from the linear encoder.

In this example, assume that a linear encoder with a scale pitch of 20 um and a resolu-
tion of 256 is used. If you manually move the Moving Coil 1 cm in the count-up direction
of the linear encoder, the number of feedback pulses would be as follows:

1 cm/(20 um/256) = 128,000 pulses

Example

== .
—> | ! Cable for Linear

e B Servomotor Moving Coil
If there are 128,000 pulses on the feedback pulse counter after

you manually move the Moving Coil in the direction of the cable,

you have completed the confirmation.

Note: The actual monitor display will be offset by the error in the travel distance. There is no
problem as long as the above value is close to the calculated value.




6.7 Selecting the Phase Sequence for a Linear Servomotor

If the correct value is not displayed for the feedback pulse counter, the following condi-

tions may exist. Check the situation and correct any problems.

« The linear encoder pitch is not correct.
If the scale pitch that is set in Pn282 does not agree with the actual scale pitch, the
expected number of feedback pulses will not be returned. Check the specifications of
the linear encoder.

» The linear encoder is not adjusted properly.
If the linear encoder is not adjusted properly, the output signal level from the linear
encoder will drop and the correct number of pulses will not be counted. Check the
adjustment of the linear encoder. Contact the manufacturer of the linear encoder for
details.

» There is a mistake in the wiring between the linear encoder and the Serial Converter
Unit.
If the wiring is not correct, the correct number of pulses will not be counted. Correct
the wiring.

Information

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
Manually move the Moving Coil in the direction of the cable.

If the feedback pulse counter counts up, set a phase-A lead as a phase sequence of U,
V, and W (Pn080 = n.O0O00).

If the feedback pulse counter counts down, set a phase-B lead as a phase sequence of
U, V, and W (Pn080 = n.OO100).

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

If necessary, return Pn000 = n.OOOX (Rotation Direction Selection) to its original set-
ting.

This concludes the procedure to set the phase sequence of the Linear Servomotor.

Basic Functions That Require Setting before Operation
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6.8 Polarity Sensor Setting

m Polarity Sensor Setting

The polarity sensor detects the polarity of the Servomotor. You must set a parameter to specify
whether the Linear Servomotor that is connected to the SERVOPACK has a polarity sensor.
Specify whether there is a polarity sensor in Pn080 = n.O0O0OX (Polarity Sensor Selection).

If the Linear Servomotor has a polarity sensor, set Pn080 to n.OOOO0 (Use polarity sensor)

(default setting).

If the Linear Servomotor does not have a polarity sensor, set Pn080 to n.OOMO1 (Do not use
polarity sensor). Turn the power supply OFF and ON again to enable the new setting.

Parameter Meaning When Enabled Classification
Pn080 n.oodo . Use polarity sensor.
(2080h) (default setting) After restart Setup
n.O0O0O1 Do not use polarity sensor.

Information If you set Pn080 to n.OOOO0 (Use polarity sensor) and the Linear Servomotor that is con-
nected to the SERVOPACK does not have a polarity sensor, an A.C21 alarm (Polarity Sensor
Error) will occur when you turn the power supply OFF and ON again.



6.9 Polarity Detection

m Polarity Detection

If you use a Linear Servomotor that does not have a polarity sensor, then you must detect the

polarity.

6.9.1 Restrictions

Detecting the polarity means that the position of the electrical phase angle on the electrical
angle coordinates of the Servomotor is detected. The SERVOPACK cannot control the Servo-
motor correctly unless it accurately knows the position of the electrical angle coordinate of the

Servomotor.

The execution timing and execution method for polarity detection depend on the encoder
specification as described in the following table.

Encoder Specification

Polarity Detection Execution Timing

Polarity Detection Execution Method

Incremental encoder

Each time the control power supply to
the SERVOPACK is turned ON

(Even after you execute polarity detec-
tion, the position of the polarity will be
lost the next time the control power
supply to the SERVOPACK is turned
OFF.)

» Use the Servo ON command (Enable
Operation command).

« Use the polarity detection function of
the SigmaWin+.

 Execute the FN080 (Polarity Detection)
utility function from the Digital Opera-
tor.

Absolute encoder

Only for initial setup, or after the SER-
VOPACK, linear encoder, or Servomotor
has been replaced

(The results of polarity detection is
stored in the absolute encoder, so the
polarity position is not lost when the
control power supply is turned OFF.)

» Use the polarity detection function of
the SigmaWin+.

» Execute the FN080 (Polarity Detection)
utility function from the Digital Opera-
tor.

Information

If you use a Linear Servomotor that does not have a polarity sensor, you will not be able to
turn ON the servo until polarity detection has been completed.

6.9.1

Restrictions

Assumed Conditions
The Servomotor will move when you execute polarity detection. The following conditions must
be met before you start.

* It must be OK to move the Moving Coil about 10 mm.
(If polarity detection fails, the Moving Coil may move approximately 5 cm. The amount of
movement depends on conditions.)

» The linear encoder pitch must be 100 um or less. (We recommend a pitch of 40 um or less
for an incremental encoder.)

« As much as possible, the motor must not be subjected to an imbalanced external force. (We
recommend 5% or less of the rated force.)

» The mass ratio must be 50x or less.
» The axis must be horizontal.

« There must be friction equivalent to a few percent of the rated force applied to the guides. (Air
sliders cannot be used.)

Preparations

Check the following settings before you execute polarity detection.

» Not using a polarity sensor must be specified (Pn080 = n.OOO1).

» The servo must be OFF.

« The main circuit power supply must be ON.

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

» There must be no alarms except for an A.C22 alarm (Phase Information Disagreement).

Basic Functions That Require Setting before Operation
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6.9 Polarity Detection

6.9.2 Using the Servo ON Command (Enable Operation Command) to Perform Polarity Detection

» The parameters must not be write prohibited. (This item applies only when using the Sig-
maWin+ or Digital Operator.)

« The test without a motor function must be disabled (PNnO0C = n.OOOO0).
» There must be no overtravel.

« If the motor parameters have been written or the origin of the absolute linear encoder has
been set, the power supply to the SERVOPACK must be turned OFF and ON again after
completion of the writing or setting operation.

Q 1. Power is supplied to the Servomotor during polarity detection. Be careful not to get an electric
@ shock. Also, the Moving Coil of the Linear Servomotor may greatly move during detection. Do
not approach the moving parts of the Servomotor.
Important 2 Polarity detection is affected by many factors.
For example, polarity detection may fail if the mass ratio or friction is too large or the cable ten-
sion is too strong.

692 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 detec-
tion 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).

Controlword Disable Enable
(6040h) Operation Operation
Statusword Switched Operation
(6041h) on Enabled
/S-RDY
(Servo Ready) signal

Polarity detection in progress | Completion of polarity detection
—» Status display: P-dt — Normal operation is enabled.

Power not supplied. Power supplied.

Motor power status
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6.9 Polarity Detection

6.9.3 Using a Tool Function to Perform Polarity Detection

6.9.3

Using a Tool Function to Perform Polarity Detection

Applicable Tools

The following table lists the tools that you can use to perform polarity detection.

Tool Fn No./Function Name Reference
- [T =-7-Series Digital Operator Operating
Digital Operator Fn080 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Encoder Setting — Polarity Detection | I Operating Procedure on page 6-25

Operating Procedure

Use the following procedure to perform polarity detection.

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

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

3. Click the Continue Button.
Polarity Detection &]

A WARNING

During execution of thiz function, power wil be supplied to the motor.
Take care to avoid electric shock.

The motor may move widely.

Do not approach the motor movable parts.

Do you want to continue the polarity detection?

Cancel

Click the Cancel Button to cancel polarity detection. The Main Window will return.

4. Click the Start Button.
Polarity detection will be executed.

& Polarity Detection AXIS#00 ===

The polarity detection will be executed.

This concludes the polarity detection procedure.

Basic Functions That Require Setting before Operation
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6.10 Overtravel and Related Settings

6.10.1 Overtravel Signals

Overtravel and Related Settings

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 posi-
tions where you want to stop the machine that is operated by the Servomotor.

A SERVOPACK wiring example is provided below.

Rotary Servomotors Linear Servomotors
:|<— Forward direction of motor Servomotor
\:':‘:D L] ‘ SERVOPACK P — F9mard direction
Servomotor SERVOPACK
Limit Limit [ \-oT o o —
switch switch 8 Limit Limit | N.oT
P-OT switch switch 8
7
P-OT, |,

Using the overtravel function is not necessary for rotating applications such as rotary tables
and conveyors. No wiring for overtravel input signals is required.

This section describes the parameters settings related to overtravel.

/\ CAUTION

® To prevent accidents that may result from contact faults or disconnections, use normally
closed limit switches.
Do not change the default settings of the polarity of the overtravel signals (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, set Pn001 to n.OO0O10 to place 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, set Pn001 to n.0010 to place the Servomotor in a zero-clamped state
when it stops.

6.10.1

Overtravel Signals

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive
Prohibit) signals.

Type Signal Connector Pin No. | Signal Status Meaning
ON Forward drive is enabled (actual operation).
P-OT CN1-7 OFF Forward drive is prohibited
Inout (forward overtravel).
u
P ON Reverse drive is enabled (actual operation).
N-OT CN1-8 OFF Reverse drive is prohibited
(reverse overtravel).

You can operate the Servomotor in the opposite direction during overtravel by inputting a refer-
ence.



6.10 Overtravel and Related Settings
6.10.2 Setting to Enable/Disable Overtravel

6.102 Setting to Enable/Disable Overtravel

You can use Pn50A = n.XOOO (P-OT (Forward Drive Prohibit) Signal Allocation) and Pn50B =
n.O00X (N-OT (Reverse Drive Prohibit) Signal Allocation) to enable and disable the overtravel

function.
You do not need to wire the overtravel input signals if you are not going to use the overtravel
function.
Parameter Meaning When Enabled | Classification
n.1000 The forward overtravel function is enabled
. . and the P-OT (Forward Drive Prohibit) signal
PnS0A | (default setting) | i input from CN1-7.
250Ah
( ) n.8000 The reverse overtravel function is disabled.
) Forward drive is always enabled.
— After restart Setup
n.O00O2 The reverse overtravel function is enabled
. . and the N-OT (Reverse Drive Prohibit) signal
Pn50B |(default setting) is input from CN1-8.
(250Bh)

The reverse overtravel function is disabled.

n.ooos8 Reverse drive is always enabled.

You can allocate the P-OT and N-OT signals to other connector pins. Refer to the following
section for details.
I 7.1.1 Input Signal Allocations on page 7-4

6.10.3 Motor Stopping Method for Overtravel

You can set the stopping method of the Servomotor when overtravel occurs in Pn001 =
n.O0OXX (Servo OFF or Alarm Group 1 Stopping Method and Overtravel Stopping Method).

Parameter MOt&;tS;gdpf g Stsa}[';u:p?:;er When Enabled Classification
n.0O0000
(default setting) Dynamic brake Consti
n.O0001 0asting
n.00O02 Coasting
Pn001 n.O00O10 Deceleration Zero clamp
(2001h) according to After restart Setup
n.0020 setting of Pn406 | Coasting
(2406h)
n.O00O30 Deceleration Zero clamp
according to
n.O040 setting of Pn30A | Coasting
(230Ah)

* 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.OOOX (Servo OFF or
Alarm Group 1 Stopping Method)), and then the Servomotor will enter a coasting state.

Refer to the following section for information on stopping methods other than those for over-

travel.

I 6.12.1 Stopping Method for Servo OFF on page 6-38

Basic Functions That Require Setting before Operation
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6.10 Overtravel and Related Settings

6.10.3 Motor Stopping Method for Overtravel

Stopping the Servomotor by Setting Emergency Stop
Torque

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop
Torque).

If Pn001 = n.O0OX0O is set to 1 or 2, the Servomotor will be decelerated to a stop using the
torque set in Pn406 as the maximum torque.

The default setting is 800%. This setting is large enough to allow you to operate the Servomo-
tor at the maximum torque. However, the maximum emergency stop torque that you can actu-
ally use is the maximum torque of the Servomotor.

Emergency Stop Torque [Speed| [Position]
gﬁ)%i) Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1%* 800 Immediately Setup

* Set a percentage of the motor rated torque.

Stopping the Servomotor by Setting the Deceleration Time

To specify the Servomotor deceleration time and use it to stop the Servomotor, set PNn30A
(Deceleration Time for Servo OFF and Forced Stops).

Deceleration Time for Servo OFF and Forced Stops [Speed| [Position]
Fz%%?og) Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

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.

Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

\\Actual deceleration time =
Operating speed ™

Actual
deceleration time

\ Pn30A



6.10 Overtravel and Related Settings

6.10.4 Overtravel Warnings

6.10.4

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.

1.

@

The occurrence of an A.9A0 warning will not stop the motor or have any effect on host control-
ler motion operations. The next step (e.g., the next motion or command) can be executed
even if an overtravel warning exists.

Important However, depending on the processing specifications and programming 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 controller.

2. When overtravel occurs, the SERVOPACK will perform stop processing for overtravel. There-
fore, when an A.9A0 warning occurs, the Servomotor may not reach the target position speci-
fied 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

n.0oO00O0 .

. Do not detect overtravel warnings.
52%%%?1) (default setting) ¢ Immediately Setup

n. 1000 Detect overtravel warnings.

A timing chart for warning detection is provided below.

Servo Ol

Overtravel signal ~ Disabled |Enabled| Disabled | Enabledl Disabled

(P-OT o

Overtravel warning (A.9A0)

L

Command Motion or other command ><Fault Reset command

N/OFF status OFF | ON

'

Normal status ‘l Warning status | Normal status

r N-OT signal)

A warning is not detected
because the servo is OFF.

Information

1. Warnings are detected for overtravel in the same direction as the reference.

. 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.

3. A warning can be detected in either the forward or reverse direction if there is no refer-
ence.

4. A warning will not be detected when the servo is turned ON even if overtravel status
exists.

5. You can use the ALM_CLR (Clear Alarms and Warnings) command to clear the warning
regardless of the servo ON/OFF status and overtravel signal status.

6. If you clear the warning with the Fault Reset command during overtravel status, a warning
will not be detected again until the overtravel status is left.

7. An overtravel warning will be detected even when the software limit has been detected.

Basic Functions That Require Setting before Operation
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6.10 Overtravel and Related Settings

6.10.5 Overtravel Release Method Selection

6.10.5

Overtravel Release Method Selection

You can set Pn022 = n.OO0OX (Overtravel Release Method Selection) to release overtravel.
Internal limit active (bit 11) in statusword changes to 1 during overtravel. The motor will not be

driven if there is overtravel in the same direction as the reference.

Parameter Meaning E\rllvahbelgd Classification
n.O00O0O0 Overtravel exists while the P-OT or N-OT signal is
PR022 (default setting) | being input.
(2022h) Overtravel exists while the P-OT or N-OT signal is | After restart Setup
n.O0O01 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 n.OO0O0

7777777777777 ) e e

[P B - e 2 [
r r 1T 1T
[ [ LT L

T

I

I

I

I
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coordinate |
I

I

I

I
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I

i

Machine 2 - } 2
P-OT signal i Inactive Active Inactive

I

| |

I I

N-OT signal Inactive | Active Inactive | |
| |

I I

Statusvvqrd 0 1 0
(6041h bit11)

IR

I \ I
I I I
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Normal \y/Only forward \|, . i/ Only reverse J .
Motor status operation >< opecien / Normal operation ‘ operation ‘ Normal operation
I

Machine 2 -1 2
P-OT signal Inactive Active Inactive

I

I

I

I

I

i :
coordinate |
I

I

I

I

T

I

i

N-OT signal Inactive | Active Inactive |

: I
! |
I | . |
Motor status Only forward‘ >< Normal operation >< Only reverse

operation operation
T

I
Statusvvqrd 7! 0 '
(6041h bit11) | !
I



6.10 Overtravel and Related Settings

6.10.6 Overtravel Status

6.10.6

Overtravel Status

If an overtravel signal is input, the following SERVOPACK status will change to 1 and the Servo-

motor will be stopped according to the overtravel stopping method set in Pn001. When the
overtravel signal is reset, the status changes to O.

Internal limit active (bit 11) in statusword (6041h)
Negative limit switch (bit 0) or positive limit switch (bit 1) in digital inputs (60FDh)

6.10.7

Overtravel Operation by Mode

Operation Mode

Operation

Profile position mode

« If an overtravel signal is input, the positioning operation to the current tar-
get position will be canceled and, after the motor stops, target reached in
statusword will be reset.

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).

Homing mode

For Homing Method 1, 11, 12, 13, 14, 28, or 34:

If the P-OT signal is input, homing error (bit 13) in statusword (6041h)
changes to 1 and the homing operation is canceled.

For Homing Method 2, 7, 8, 9, 10, 24, or 33:

If the N-OT signal is input, homing error (bit 13) in statusword (6041h)
changes to 1 and the homing operation is canceled.

Interpolated position mode,
Cyclic synchronous posi-
tion mode

If an overtravel signal is input, the positioning operation to the current tar-
get position will be canceled and, after the motor stops, target reached in
statusword will be reset.

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 references if the P-OT signal is input).

.

Profile velocity mode, Cyclic
synchronous velocity mode

During overtravel, the motor is operated only when a 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, Cyclic
synchronous 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).

Basic Functions That Require Setting before Operation
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6.11 Holding Brake
6.11.1 Brake Operating Sequence

Holding Brake

A holding brake is used to hold the position of the moving part of the machine when the SER-
VOPACK is turned OFF so that moving part does not move due to gravity or an external force.
You can use the brake that is built into a Servomotor with a Brake, or you can provide one on

the machine.
The holding brake is used in the following cases.
® Vertical Axis ® Shaft with External Force Applied
Servomotor
Moving part of machine
Holding brake External force Servomotor
Prevents the moving part from
falling due to gravity when the ,
power supply is OFF. Holding brake
Moving part of machine Prevents the moving part from
moving due to an external force.
3 The brake built into a Servomotor with a Brake is a de-energization brake. It is used only to hold

the Servomotor and cannot be used for braking. Use the holding brake only to hold a Servomotor

Important that is already stopped.

6.11.1 Brake Operating Sequence

You must consider the brake release delay time and the brake operation delay time to deter-
mine the brake operation timing, as described below.

Brake Release Delay Time
@ The time from when the /BK (Brake) signal is turned ON until the brake is actually released.

Term  Brake Operation Delay Time
The time from when the /BK (Brake) signal is turned OFF until the brake actually operates.

Controlword ) . ) . )
(6040h) Disable Operation >< Enable Operation >< Disable Operation
Statusword . ) .
tched on Operation Enabled Switched on
6041h) Swi < peratio e >< witched o
Power not supplied. Power supplied. Power not supplied.

Motor power status

*3

/BK (Brake) signal OFF ON I OFF
Brake contact section  Brake applied. ki Brake released. X\ Brake applied.
(lining) *1 | 1
0

Position/speed reference

AN

Motor speed

*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 applica-
tion.
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6.11 Holding Brake

6.11.2 /BK (Brake) Signal

Time Required to Time Required to
Model Voltage Release Brake [ms] Brake [ms]

SGM7J-02, -04 60

SGM7J-08, -15 80 100
SGM7A-02, -04 60

SGM7A-08, -10 80

24 VDC

SGM7A-15 to -25 170

SGM7A-30 to -50 100 80
SGM7G-05 to -20

SGM7G-30, -44 170 100

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)

Note: The brake operation delay time on SERVOPACKSs with built-in Servomotor brake control is somewhat longer
than the time required on SERVOPACKSs without built-in Servomotor brake control. Consider the brake oper-
ation delay time when you design the system.

Connection Examples

Refer to the following section for information on brake wiring.
T 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-28

6.11.2

/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.

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or when an
alarm is detected. You can adjust the timing of brake operation (i.e., the timing of turning OFF
the /BK signal) with the servo OFF delay time (Pn506).

Type Signal Connector Pin No. Signal Status Meaning
ON (closed Releases the brake.
Output /BK CN1-1, CN1-2 ( ) :
OFF (open) Activates the brake.

Information The /BK signal will remain ON during overtravel. The brake will not be applied.

Basic Functions That Require Setting before Operation
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6.11 Holding Brake

6.11.3 Output Timing of /BK (Brake) Signal When the Servomotor Is Stopped

Allocating the /BK (Brake) Signal

Set the allocation for the /BK signal in Pn50F = n.OOXOO (/BK (Brake Output) Signal Alloca-
tion).

Connector Pin No. . When e
Parameter T Pin ~Pin Meaning Enabled Classification
n.000O0 - - The /BK signal is not used.
?dle:'f;a'?set— CNi-1 | CN1-2 The /BK signal is output from
PRSOF |ting) CN1-1 and CN1-2.
9 - - After restart Setup
(250Fh) The /BK signal is output from

0200 | ON1-23 | CON1-24 | o000 29T 8 O

The /BK signal is output from
CN1-25 and CN1-26.

n.O0300 CN1-25 | CN1-26

2 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 out-
put terminal for another signal.
Important  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.

6.11.3

Output Timing of /BK (Brake) Signal When the
Servomotor Is Stopped

When the Servomotor is stopped, the /BK signal turns OFF as soon as the Servo OFF com-
mand (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 (Dis-
able Operation command) is input.

Brake Reference-Servo OFF Delay Time [Speed| [Position] [Torque]
(2250%?‘) Setting Range Setting Unit Default Setting When Enabled Classification
0to 50 10 ms O* Immediately Setup

* The default setting is 32 for a SERVOPACK with built-in Servomotor brake control.

* When the Servomotor is used to control a verti-
cal axis, the machine moving part may move

i i Enabl Disable
slightly due to gravity or an external force. ‘ Controlword (6040h) ‘ Opr;?atiin Operation
You can eliminate this slight motion by setting ON
the servo OFF delay time (Pn506) so that \ /BK signal \ (Brake released.) [ OFF (Brake applied.)
power supply to the motor is stopped after the o
brake is applied. ‘ Motor power status ‘ Power supplied. 1 | Power not

« This parameter sets the timing of stopping ! | supplied.
power supply to the Servomotor while the Ser- Pn506

vomotor is stopped.

Q

Power supply to the Servomotor will be stopped immediately when an alarm occurs, regardless
of the setting of this parameter. The machine moving part may move due to gravity or an external

Important force before the brake is applied.




6.11 Holding Brake

6.11.4 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

6.11.4

Output Timing of /BK (Brake) Signal When the
Servomotor Is Operating

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the
/BK signal will be turned OFF. You can adjust the timing of /BK signal output by setting the
brake reference output speed level (Rotary Servomotors: Pn507, Linear Servomotors: Pn583)
and the servo OFF-brake reference waiting time (Pn508).
Note: If zero-speed stopping is set as the stopping method for alarms, the setting of Pn506 (Brake Reference-

Servo OFF Delay Time) is used after the motor stops.
 Rotary Servomotors

Brake Reference Output Speed Level [Speed] [Position] [Torque]
2;50071) Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 10,000 1 min™ 100 Immediately Setup
Servo OFF-Brake Reference Waiting Time [Speed| [Position| [Torquel
(Zr;%%i) Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup
* Linear Servomotors
Brake Reference Output Speed Level |Speed]| [Position] |[Force |
(22283?1) Setting Range Setting Unit Default Setting When Enabled |Classification
0to 10,000 1 mm/s 10 Immediately Setup
Servo OFF-Brake Reference Waiting Time [Speed| [Position| [Force |
g;%%i) Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup

The brake operates when either of the following conditions is satisfied:

« When the Motor Speed Goes below the Level Set in Pn507 for a Rotary Servomotor or in
Pn583 for a Linear Servomotor after the Power Supply to the Motor Is Stopped

Controlword
(6040h), alarm,
or power OFF

Enable
Operation

Disable
Operation

 Rotary Servomotor: Pn507
e Linear Servomotor: Pn583

|

|

|

|

|

|

I

|

|

|
Lo PR

I

|

|

|

|

|

‘ Motor speed ‘ Motor stopped with dynamic
: brake or by coasting
| (Pn001 = n.OOOX)
Power |
‘ Motor power status ‘ supplied. I_m
i ! supplied.
| |
| |
o
\ /BK signal ‘ON (Brake released.| OFF (Brake applied.)

| Pns08 !

Basic Functions That Require Setting before Operation
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6.11 Holding Brake

6.11.5 Built-in Brake Relay Usage Selection

« 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

‘ Motor speed ‘ Motor stopped with dynamic

brake or by coasting
(Pn001 = n.OOOX)

‘ Motor power status ‘ supplied.

|
|
|
|
|

Power |
i supplied.
|

I
T
I
I
:
Power not !
I
I
I
I
I

I
‘ /BK signal ‘ON (Brake released.) IOFF (Brake applied.)

@ The Servomotor will be limited to its maximum speed even if the brake reference output speed
level (Rotary Servomotor: Pn507, Linear Servomotor: Pn583) is higher than the maximum speed.
Important

6.11.5 Built-in Brake Relay Usage Selection

SERVOPACKS with built-in brake control contain a brake relay.

Set Pn023 = n.AOOOX (Built-in Brake Relay Usage Selection) to specify whether to use the built-in
brake relays.

Parameter Description When Enabled | Classification
n.00O0O0 I
. Use the built-in brake relays.
E%%%i) (default setting) Y After restart Setup
n.O0O01 Do not use the built-in brake relays.

You can use Pn023 = n.OOOXO (Built-in Brake Relay Life Alarm Enable Selection) to select
whether to detect or not detect the built-in brake relay life alarm (alarm code: 232h). Refer to
the following section for details.

I 10.4.3 Preventative Maintenance on page 10-15



6.12 Motor Stopping Methods for Servo OFF and Alarms

Motor Stopping Methods for Servo OFF and Alarms

You can use the following methods to stop the Servomotor when the servo is turned OFF or an

alarm occurs.
There are the following four stopping methods.

Motor Stopping Method Meaning

Stopping by Applying the
Dynamic Brake

The electric circuits are internally connected to stop the Servomotor quickly.

Coasting to a Stop The motor stops naturally due to friction during operation.
Zero Clamping The speed reference is set to 0 to stop the Servomotor quickly.
Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning
Dynamic Brake Applied The electric circuits are internally connected to hold the Servomotor.
. The SERVOPACK does not control the Servomotor. (The machine will move in
Coasting

response to a force from the load.)

Zero Clamping

A position loop is created and the Servomotor remains stopped at a position
reference of 0. (The current stop position is held.)

@

Important

» The dynamic brake is used for emergency stops. The dynamic brake circuit will operate fre-

quently if the power supply is turned ON and OFF or the servo is turned ON and OFF while a
reference input is applied to start and stop the Servomotor. This may result in deterioration of
the internal elements in the SERVOPACK. Use speed input references or position references to
start and stop the Servomotor.

If you turn OFF the main circuit power supply or control power supply during operation before
you turn OFF the servo, the Servomotor stopping method depends on the SERVOPACK model
as shown in the following table.

Servomotor Stopping Method

Condition SGD7S-1R9D, -3R5D, -5R4D, | SGD7S-210D, -260D, -280D,
-8R4D, -120D, or -170D or -370D

Main circuit power supply
turned OFF before turning
OFF the servo

Control power supply
turned OFF before turning
OFF the servo

Note: The SGD7S-210D, -260D, -280D, and -370D do not have a built-in dynamic brake. They
will always coast to a stop. To perform dynamic braking, you must create the dynamic
brake circuit. Refer to the following chapter for details on the dynamic brake circuit.

I Chapter 5 Wiring and Settings for the Dynamic Brake

Stopping with dynamic brake Coasting to a stop

« To minimize the coasting distance of the Servomotor to come to a stop when an alarm occurs,

zero-speed stopping is the default method for alarms to which it is applicable. However,
depending on the application, stopping with the dynamic brake may be more suitable than
zero-speed stopping.

For example, when coupling two shafts (twin-drive operation), machine damage may occur if a
zero-speed stopping alarm occurs for one of the coupled shafts and the other shaft stops with
a dynamic brake. In such cases, change the stopping method to the dynamic brake.

Basic Functions That Require Setting before Operation
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6.12 Motor Stopping Methods for Servo OFF and Alarms

6.12.1 Stopping Method for Servo OFF

6.121 Stopping Method for Servo OFF
Set the stopping method for when the servo is turned OFF in Pn001 = n.OO0OX (Servo OFF or
Alarm Group 1 Stopping Method).
To use the dynamic brake to stop the motor, set Pn001 to n.OO0O0 or n.OOOOA.
If you do not connect an external dynamic brake, set Pn001 to n.OO0O2 (Coast the motor to a
stop without the dynamic brake).
Parameter Ser\{omotor Stop- | Status after Servo- When Enabled Cla§S|f|—
ping Method motor Stops cation
n.O00O0O0 .
. Dynamic brake *
Pno01 | (default setting) Dynamic brake * ynamt ator rostart | et
(2001h) |n.O0OO1 Coasting er restar etup
n.O00O02 Coasting Coasting
* The Servomotor will coast to a stop when the SERVOPACK is not equipped with a built-in Dynamic Brake Resistor
or an External Dynamic Brake Resistor is not connected.
Note: If Pn001 is set to n.OOOO0 (Stop the motor by applying the dynamic brake) and the Servomotor is stopped or
operates at a low speed, braking force may not be generated, just like it is not generated for coasting to a
stop.
3 When connecting an external dynamic brake circuit to SGD7S-210D, -260D, -280D, and -370D
@ SERVOPACKS, set the /DBANS (Dynamic Brake Answer Input) and /DBON (Dynamic Brake
Operation Request Output) signals regardless of the setting of Pn001 = n.OOOX. The A.F30
Important  (Dynamic Brake Circuit Error) alarm will occur if the /DBANS and /DBON signals are not con-
nected to I/0O signal terminals.
6.122 Servomotor Stopping Method for Alarms

There are two types of alarms, group 1 (Gr. 1) alarms and group 2 (Gr. 2) alarms. A different
parameter is used to set the stopping method for alarms for each alarm type.

Refer to the following section to see which alarms are in group 1 and which are in group 2.
IZ 16.2.1 List of Alarms on page 16-5

Motor Stopping Method for Group 1 Alarms

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 =
n.O0O0OX. The default setting is to stop by applying the dynamic brake.

Refer to the following section for details.
Iz 6.12.1 Stopping Method for Servo OFF on page 6-38

Motor Stopping Method for Group 2 Alarms

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the follow-
ing three parameters. The default setting is for zero clamping.

« Pn0O01 = n.OOOX (Servo OFF or Alarm Group 1 Stopping Method)
» PnO0OA = n.OO0OX (Motor Stopping Method for Group 2 Alarms)
« Pn00B = n.O0OXO (Motor Stopping Method for Group 2 Alarms)

However, during torque control, the group 1 stopping method is always used.

If you set PnOOB to n.OOO10 (Apply dynamic brake or coast Servomotor to a stop), you can
use the same stopping method as group 1. If you are coordinating a number of Servomotors,
you can use this stopping method to prevent machine damage that may result because of dif-
ferences in the stopping method.

The following table shows the combinations of the parameter settings and the resulting stop-
ping methods.



6.12 Motor Stopping Methods for Servo OFF and Alarms

6.12.2 Servomotor Stopping Method for Alarms

Parameter Servomotor SEUS Eifter When
Pn00B Pn0O0A Pn001 Stopping Method Servomotor Enabled Classification
(200Bh) (200Ah) (2001h) Stops
n.O00O0O0 Dynamic
n.0ooo (default setting) | zero-speed stop- brake
(default - n.Ooooi ping _
setting) - Ooo? Coasting
n.O00O0O0 Dynamic
(default setting) | Dynamic brake brake
n.0O0O10 - N eTalal
: ; Coasting
n.O00O0O2 Coasting
n.O00O0O0 Dynamic
(default setting) | Dynamic brake brake
n.0O00O0O0 n. 0004
g . Coasting
n.O000O2 Coasting
n.O00O0O0 Dynamic
n.Ooo1 (default setting) brake
(default Motor is deceler- After restart Setup
n.OOoo0o1
setting) : ated using the Coasting
n.0O002 torque set in
n.00O00 Pn406 (2406h) as
(default setting) | the maximum
n. n. orque. oasting
o020 onoo2 N eTalal 1 Coasti
n.0O0O0O2
n.O00O0O0 Dynamic
(default setting) brake
n.O00O03 n.O000q
: Motor is deceler- | Coasting
n.00O02 ated according to
n.0000 setting of PNn30A
(default setting) (230Ah). ]
n.O0O04 n OO0 Coasting
n.O0O0O2

Note: 1. The setting of PnOOA is ignored if Pn001 is set to n.OO0O or n.OO10.
2. The setting of PNO0OA = n.OOOX is enabled for position control and speed control. During torque control,
the setting of PnO0OA = n.OOOX will be ignored and only the setting of Pn001 = n.OOOX will be used.
3. Refer to the following section for details on Pn406 (Emergency Stop Torque).
Iz Stopping the Servomotor by Setting Emergency Stop Torque on page 6-28

4. Refer to the following section for details on Pn30A (Deceleration Time for Servo OFF and Forced Stops).
T Stopping the Servomotor by Setting the Deceleration Time on page 6-28
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6.13 Motor Overload Detection Level

6.13.1 Detection Timing for Overload Warnings (A.910)

Motor Overload Detection Level

The motor overload detection level is the threshold used to detect overload alarms and over-
load warnings when the Servomotor is subjected to a continuous load that exceeds the Servo-
motor ratings.

It is designed to prevent Servomotor overheating.

You can change the detection timing for A.910 warnings (Overload) and A.720 alarms (Contin-
uous Overload). You cannot change the detection level for A.710 alarms (Instantaneous Over-
load).

6.131 Detection Timing for Overload Warnings (A.910)

With the default setting for overload warnings, an overload warning is detected in 20% of the
time required to detect an overload alarm. You can change the time required to detect an over-
load warning by changing the setting of the overload warning level (Pn52B). You can increase
safety by using overload warning detection as an overload protection function matched to the
system.

The following graph shows an example of the detection of overload warnings when the over-
load warning level (Pn52B) is changed from 20% to 50%. An overload warning is detected in
half of the time required to detect an overload alarm.

Overload
detection time

Detection curve for
overload warnings
when Pn52B = 50%

Detection curve for overload alarms

Detection curv_e- f-o-r overload warnings
when Pn52B = 20% (default setting)

~~o

100% 200% Torque reference (%)
Overload Warning Level [Speed| [Position] [Torquel
225228?]) Setting Range Setting Unit Default Setting When Enabled |Classification
110 100 1% 20 Immediately Setup
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6.13 Motor Overload Detection Level

6.13.2 Detection Timing for Overload Alarms (A.720)

6.132 Detection Timing for Overload Alarms (A.720)

If Servomotor heat dissipation is insufficient (e.g., if the heat sink is too small), you can lower
the overload alarm detection level to help prevent overheating.

To reduce the overload alarm detection level, change the setting of Pn52C (Base Current Der-
ating at Motor Overload Detection).

Base Current Derating at Motor Overload Detection [Speed| [Position] [Torquel
(ng-;%ch) Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 100 1% 100 After restart Setup
An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from
overloading.
Overload

detection time

Detection curve
for overload
alarms when
Pn52C = 100%
(default setting)

|
A.720 ! A.710
|

N
N
N
pARR

Detection curve !
for overload ‘
alarms when !
Pn52C = 50% |

50%  100% 200%  Torque reference (%)

Note: The gray areas in the above graph show where A.710 and A.720 alarms occur.

Refer to the relevant manual given below for a diagram that shows the relationships between
the Servomotor heat dissipation conditions (heat sink size, surrounding air temperature, and
derating). You can protect the Servomotor from overloads more effectively by setting this derat-
ing value in Pn52C.

[J0 =-7-Series Rotary Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 86)

[J0 =-7-Series Linear Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 81)
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6.14 Setting Unit Systems

6.14.1 Setting the Position Reference Unit

WY Setting Unit Systems

You can set the SERVOPACK reference units with EtherCAT (CoE) communications. You can
set the following four reference units with EtherCAT communications.

+ Position reference unit

» Speed reference unit
 Acceleration reference unit
 Torque reference unit

The setting procedures are given below.

6.141 Setting the Position Reference Unit

Set the position reference unit in position user unit (2701h). The position reference unit setting
will be used for the electronic gear ratio setting.

» For a Rotary Servomotor with an encoder resolution of 24 bits (16,777,216), Pn20E (Electronic

@ Gear Ratio (Numerator)) is automatically set to 16 and Pn210 (Electronic Gear Ratio (Denomi-
nator)) is automatically set to 1. Therefore, the encoder resolution will be equivalent to 20 bits
Important (1,048,576). Consider this when you set the position reference unit in position user unit
(2701h).

 Set the position reference unit within the following range.
1/4,096 < Numerator/Denominator < 65,536
If the setting range is exceeded, an A.A20 alarm (Parameter Setting Error) will occur.

Index Uz Name D) Access e Value SEvlig i
dex Type Mappings EEPROM
0 Number of entries USINT RO No 2 No
110 1,073,741,823
2701h 1 Numerator UDINT RwW No (default: 1) Yes
. 110 1,073,741,823
2 Denominator UDINT RW No (default: 1) Yes

Note: Refer to the following section for information on position user unit (2701h).
I Position User Unit (2701h) on page 15-17

The minimum unit of the position data that is used to move a load is called the reference unit.
The reference unit is used to give travel amounts, not in pulses, but rather in distances or other
physical units (such as um or °) that are easier to understand.

The electronic gear is used to convert the travel distances that are specified in reference units
to pulses, which are required for actual movements.

With the electronic gear, one reference unit is equal to the workpiece travel distance per refer-
ence pulse input to the SERVOPACK. In other words, if you use the SERVOPACK’s electronic
gear, pulses can be read as reference units.

The difference between using and not using the electronic gear is shown below.

» Rotary Servomotors
In this example, the following machine configuration is used to move the workpiece 10 mm.

Workpiece
Ao =
Resolution: Bal ood 6
16,777,216 (24 bits) all screw lead: 6 mm

6-42



6.14 Setting Unit Systems

6.14.1 Setting the Position Reference 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
®Calculate the number of revolutions. move the workpiece when one

The Servomotor will move 6 mm for each revo- reference unit is set to 1 um,
lution, so 10/6 revolutions are required to move the travel distance is 1 um per
10 mm. pulse.

@Calculate the required number of reference To move the workpiece 10 mm
pulses. (10,000 um), 10,000 + 1 =
One revolution is 1,048,576 pulses, therefore 10,000 pulses, so 10,000
10/6 x 1,048,576 = 1,747,626.66 pulses. pulses would be input.

®lnput 1,747,627 pulses as the reference.

Calculating the number of reference pulses for each Calculating the number of ref-

reference is troublesome. erence pulses for each refer-

ence is not necessary.

» Linear Servomotors

In this example, the following machine configuration is used to move the load 10 mm. We'll
assume that the resolution of the Serial Converter Unit is 256 and that the linear encoder pitch
is 20 um.

Linear encoder

When the Electronic Gear Is Not Used When the Electronic Gear Is Used
To move the load 10 mm: To use reference units to move the load 10 mm:
10 x 1000 + 20 x 256 = 128,000 If we set the reference unit to 1 um, the travel
pulses, so 128,000 pulses are input distance is 1 um per pulse. To move the load 10
as the reference. mm (10,000 um), 10,000/1 = 10,000 pulses, so
10,000 pulses would be input as the reference.
Calculating the number of reference Calculating the number of reference pulses
pulses for each reference is trouble- for each reference is not necessary.
some.

Calculating the Settings for the Electronic Gear Ratio

€ Rotary Servomotors

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n is the
number of load rotations for m Servomotor shaft rotations, the settings for the electronic gear
ratio can be calculated as follows:

. . B Numerator Encoder resolution m
Electronic gear ratio — = - = - - X
A Denominator ~ Travel distance per load shaft revolution (reference units) = N

For a Rotary Servomotor with an encoder resolution of 24 bits (16,777,216), Pn20E (Elec-
tronic Gear Ratio (Numerator)) is automatically set to 16 and Pn210 (Electronic Gear Ratio
(Denominator)) is automatically set to 1. Therefore, the encoder resolution will be equivalent
to 20 bits (1,048,576). Consider this when you set the position reference unit in position user
unit (2701h).

Information

B Encoder Resolution
You can check the encoder resolution in the Servomotor model number.

SGM7J, SGM7A,
or SGM7G -O000O0O0O0O0O

Code Specification Encoder Resolution
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216

Basic Functions That Require Setting before Operation
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6.14 Setting Unit Systems

6.14.1 Setting the Position Reference Unit

€ 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.

Numerator Travel distance per reference unit (reference units) x Linear encoder resolution

. B _
Electronic gear ratio A Denominator B Linear encoder pitch (the value from the following table)

When Using a Serial Converter Unit

B _ Numerator  _ Travel distance per reference unit (reference units) x Resolution of the Serial Converter Unit
A Denominator Linear encoder pitch (setting of Pn282)

Electronic gear ratio

B Feedback Resolution of Linear Encoder
The linear encoder pitches and resolutions are given in the following table.
Calculate the electronic gear ratio using the values in the following table.

Linear .
L G Manufac- Encoder ACEY DIED
Linear Linear Encoder Model - between SERVOPACK | Resolution | Resolution
turer Pitch :
Encoder 1 and Linear Encoder
[um]
JZDP-H003-O000-E™ 256 0.078 um
Dr. LIDA480O 20 -
JOHANNES JZDP-J003-000-E" 4,096 0.0049 um
HEIDENHAIN *2
JZDP-H003-0000-E 256 0.016 um
GmbH LIF480 4 " H
JZDP-J003-000-E" 4,096 |0.00098 um
JZDP-H005-000-E 256 0.078 um
RGH22B 20 "
Renishaw JZDP-J005-000-E™ 4,096 0.0049 pm
PLC TONIC series 20 JzDP-H005-000-E™ 256 0.078 um
(TI0OOOAOOV only) JZDP-J005-00000-E2 | 4,096 | 0.0049 um
Incre- SR75-0000O0LF*¢ 80 - 8,192 0.0098 um
mental SR75-00000OMF 80 - 1,024 | 0.078 um
SR85-0000O0LF* 80 - 8,192 0.0098 um
Magnes- SR85-00000MF 80 - 1,024 0.078 um
ooy o *6 *6 PL101-RY"
Ltd. SL?OO*G, SL71O*6v 800 8,192 |0.0977 um
SL720°°, SL730 MJ620-T13™
MQ10-FLA™
SQ10 400 . 8,192 0.0488 um
MQ10-GLA™
Canon PH03-36110 128 - 2,048 0.0625 um
Precision
Inc. PHO03-36120 128 - 2,048 0.0625 um
LIC4100 Series™’ 20.48 EIB3391Y™ 4,006 0.005 um
. 204.8 EIB3391Y"S 4,096 0.05 um
LIC2100 Series™ .
409.6 EIB3391Y™ 4,096 0.1 um
40.96 - 4,096 0.01 um
L[J)BHANNES LIC4190 Series 20.48 - 4,096 0.005 um
Absolute HEIDENHAIN 4.096 - 4,096 0.001 um
GmbH LIC3190 Series 40.96 - 4,096 0.01 um
409.6 - 4,096 0.1 um
LIC2190 Series H
204.8 - 4,096 0.05 um
LC115 40.96 EIB3391Y™S 4,096 0.01 um
LC415 40.96 EIB3391Y"* 4,096 0.01 um

Continued on next page.
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6.14.1 Setting the Position Reference Unit

Continued from previous page.

Linear .
L3S Gif Manufac- Encoder AT IDEVED
Linear Linear Encoder Model . between SERVOPACK | Resolution | Resolution
turer Pitch .
Encoder %] and Linear Encoder
[um]
RSF 409.6 - 4,096 0.1 um
Elektronik MC15Y Series
G ' 204.8 - 4,096 | 0.05um
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
ST783/ST783AL 51.2 - 512 0.1 um
Mitutoyo ST784/ST784AL 51.2 - 512 0.1 um
Corporation | ST788A/ST788AL 51.2 - 512 0.1 um
ST789A/ST789AL 25.6 - 512 0.05 um
ST1381 512 - 512 0.01 um
ST1382 0.512 - 512 0.001 um
EL3sYOOo50FO0O0O 12.8 - 256 0.05 um
EL3sYOO100FOO0O 25.6 - 256 0.1 um
Renishaw
PLC EL3eYOO500FO0O0O 128 - 256 0.5 um
RL3sYOOos00000O0O | 12.8 - 256 0.05 um
RL3eYOOoo1OOOO | 0.256 - 256 0.001 um
2,000 - 2,048 0.9765 um
RLS d.o.o. | LA11YA Series 2,000 - 4,096 0.4882 um
2,000 - 8,192 0.2441 um
SR77-O0000O0LF" 80 - 8,192 0.0098 um
Absolute SR77-0000O0OMF 80 - 1,024 0.078 um
Absolute SR87-O000O0O0OLF" 80 - 8,192 | 0.0098 um
SR87-00000OMF 80 - 1,024 0.078 um
M?grgs- SQ47/5Q57-
cale Co.,
Ui S oo 50,48 - 4,096 | 0.005um
O o o o o
SQ47/SQ57-
OOO00arFOO0O
SQ47/SQ57- 40.96 - 4,096 0.01 um
o o o o
L2AK208 20 - 256 0.078 um
L2AK211 20 - 2,048 0.0098 um
LAK209 40 - 512 0.078 um
LAK212 40 - 4,096 0.0098 um
Fagor S2AK208 20 - 256 0.078 um
Automation S.
Coop. SV2AK208 20 - 256 0.078 um
G2AK208 20 - 256 0.078 um
S2AK211 20 - 2,048 0.0098 um
SV2AK211 20 - 2,048 0.0098 um
G2AK211 20 - 2,048 0.0098 um
Canon
Precision PHO3-36E00 128 - 2,048 0.0625 um
Inc.

*1. These are reference values for setting SERVOPACK parameters. Contact the manufacturer for actual linear

encoder scale pitches.
*2. This is the model of the Serial Converter Unit.
*3, This is the model of the Head with Interpolator.
*4, This is the model of the Interpolator.
*5. This is the model of the Interface Unit.
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6.14 Setting Unit Systems

6.14.1 Setting the Position Reference Unit

*6. If you use an encoder pulse output with this linear encoder, the setting range of the encoder output resolution
(Pn281) is restricted. Refer to the following section for details on the encoder output resolution (Pn281).
Iz 7.5.2 Setting for the Encoder Divided Pulse Output on page 7-23

*7. Sales of the interface unit EIB3391Y with the LIC4100 and LIC2100 series have ended due to the release of the
LIC4190, LIC3190, and LIC2190 series.

Resolution
You can calculate the resolution that is used inside the SERVOPACK (i.e., the travel distance per
feedback pulse) with the following formula.

Information

Linear encoder pitch
Resolution of Serial Converter Unit or linear encoder

The SERVOPACK uses feedback pulses as the unit to control a Servomotor.

Resolution (travel distance per feedback pulse) =

| Linear encoder pitch

\ =Distance for one cycle of the analog voltage
| feedback signal from the linear encoder

|

|

Linear encoder pitch

Electronic Gear Ratio Setting Examples

Setting examples are provided in this section.
« Rotary Servomotors

Machine Configuration

Ball Screw Rotary Table Belt and Pulley

Reference unit: 0.005 mm
Load shaft

Reference unit: 0.001 mm Reference unit: 0.0

Step Description Load shaft
\ Gear ratio: \
1/100 .
Encoder:  Ball screw lead: Gear ratio: I:gl(l)e?;g:a..
24 bits 6 mm Load shaft ) 1/50
Encoder: 24 bits Encoder: 24 bits

. * Pulley dia.: 100 mm
. . « Rotation angle per revo- . .
1 Machine + Ball screw lead: 6 mm lution: 360° (Pulley circumference:

Specifications

» Gear ratio: 1/1

« Gear ratio: 1/100

314 mm)
« Gear ratio: 1/50

2 | Encoder Resolution 16,777,216 (24 bits) 16,777,216 (24 bits) 16,777,216 (24 bits)
3 | Reference Unit 0.001 mm (1 um) 0.01° 0.005 mm (5 um)
Travel Distance per _ _
4 | Load Shatt Revolution | & M0/0-001 mm = 360°/0.01°=86,000 | 3H4mM/0-005 mm =
(Reference Units) ’ ’
- x| B _16777216 1 1| B 16777216 1 100 B 16777216 1 50
5 | Electronic Gear Ratio A 6.000 e 6000 16 1 A 36000 16 < 1
Numerator:
6 Position User Unit Numerator: 1,048,576 104,857,600 Numerator: 52,428,800

(2701h)

Denominator: 6,000

Denominator: 36,000

Denominator: 62,800

* For a Rotary Servomotor with an encoder resolution of 24 bits (16,777,216), Pn20E (Electronic Gear Ratio
(Numerator)) is automatically set to 16 and Pn210 (Electronic Gear Ratio (Denominator)) is automatically set to 1.
Therefore, the encoder resolution will be equivalent to 20 bits (1,048,576). Consider this when you set the position
reference unit in position user unit (2701h).



6.14 Setting Unit Systems

* Linear Servomotors
A setting example for a Serial Converter Unit resolution of 256 is given below.

6.14.2 Setting the Speed Reference Unit

Step

Description

Machine Configuration

Reference unit:
0.02 mm (20 pum)
Forward direction

Linear Encoder Pitch

0.02 mm (20 um)

Reference Unit

0.001 mm (1 um)

Electronic Gear Ratio*

B 1 (um) 1

AT 20um <

Position User Unit
(2701h)

Numerator: 256

Denominator: 20

* For a Linear Servomotor, both Pn20E (Electronic Gear Ratio (Numerator)) and Pn210 (Electronic Gear Ratio
(Denominator)) are automatically set to 1. Consider this when you set the position reference unit in position user
unit (2701h).

6.142 Setting the Speed Reference Unit

Set the speed reference unit [Vel Unit] in velocity user unit (2702h).

[©

For a Rotary Servomotor with an encoder resolution of 24 bits (16,777,216), Pn20E (Electronic
Gear Ratio (Numerator)) is automatically set to 16 and Pn210 (Electronic Gear Ratio (Denomina-
tor)) is automatically set to 1. Therefore, the encoder resolution will be equivalent to 20 bits

Important  (1,048,576). Consider this when you set the position reference unit in position user unit (2701h).
Subin- Data PDO Saving to
Index dex Name Tpe Access Mappings Value EEPROM
0 Number of entries USINT RO No 2 No
110 1,073,741,823
2702h 1 Numerator UDINT RwW No (default: 1) Yes
, 110 1,073,741,823
2 Denominator UDINT RwW No (default: 1) Yes

Setting range: 1/128 < Numerator/Denominator < 8,388,608
(Alarm A.A20 will be detected if the setting exceeds the setting range.)

Example

Screw)

» Velocity User Unit (2702h)
Converting one user-defined velocity reference unit [0.1 mm/s] into [inc/s]:

1 [Vel unit]

16,777,216 [ind] x (1/16)

6 [mm]

1,048,576

x 0.1 [mm/s]

= ———=>="= [inc/!
0 [inc/s]

Speed Reference Unit Setting Example (Electronic Gear Ratio Setting Example for a Ball

Therefore, the objects are set as follows:
Object 2702h: 01 (Numerator) = 1,048,576

Object 2702h: 02 (Denominator) = 60

Basic Functions That Require Setting before Operation
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6.14 Setting Unit Systems
6.14.3 Setting the Acceleration Reference Unit

6.143 Setting the Acceleration Reference Unit

Set the acceleration reference unit [Acc Unit] in acceleration user unit (2703h).

[©

For a Rotary Servomotor with an encoder resolution of 24 bits (16,777,216), Pn20E (Electronic
Gear Ratio (Numerator)) is automatically set to 16 and Pn210 (Electronic Gear Ratio (Denomina-
tor)) is automatically set to 1. Therefore, the encoder resolution will be equivalent to 20 bits

Important  (1,048,576). Consider this when you set the position reference unit in position user unit (2701h).
Subin- Data PDO Saving to
Index dex Name Type Access Mappings Value EEPROM
0 Number of entries USINT RO No 2 No
110 1,073,741,823
2703h 1 Numerator UDINT RwW No (default: 1) Yes
, 110 1,073,741,823
2 Denominator UDINT RW No (default: 1) Yes

Setting range: 1/128 < Numerator/Denominator < 262,144

(Alarm A.A20 will be detected if the setting exceeds the setting range.)

Acceleration Reference Unit Setting Example (Electronic Gear Ratio Setting Example for a

Ball Screw)
« Acceleration User Unit (2703h)
Converting one user-defined acceleration reference unit [0.1 mm/s?] into [10% inc/s

Example
2]:
1 [Acc unit]

_ 16,777,216 [inc] x (1116) | § 1 (my/e?] o 10°

6 [mm]
_ 1,048,576 . 5
T ex10° [10% inc/s?]

Therefore, the objects are set as follows:
Object 2703h: 01 (Numerator) = 1,048,576
Object 2703h: 02 (Denominator) = 600,000

6.144 Setting the Torque Reference Unit
Set the torque reference unit [Torque Unit] in torque user unit (2704h).
Subin- Data PDO Saving to
Index dex Name Type Access Mappings Value EEPROM
0 Number of entries USINT RO No 2 No
1101,073,741,823
5704h 1 Numerator UDINT RW No (default: 1) Yes
, 1101,073,741,823
2 Denominator UDINT RW No (default: 10) Yes
Setting range: 1/256 < Numerator/Denominator < 1
(Alarm A.A20 will be detected if the setting exceeds the setting range.)
6.145 Setting the Encoder Resolution
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If you use an SGM7J, SGM7A, or SGM7G Servomotor, you can set the resolution of the
encoder to 20 bits or 24 bits.

Set the encoder resolution in encoder selection (2705h).

Index | Subin- Name Data | o cess | PDO Value L
dex Type Mappings EEPROM
0000h (20 bits),
2705h 0 Encoder Selection USINT RW No 0001h (24 bits) Yes
(default: 0000h)




6.15 Resetting the Absolute Encoder

6.15.1 Precautions on Resetting

m Resetting the Absolute Encoder

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An
alarm related to the absolute encoder (A.810 or A.820) will occur when the absolute encoder
must be reset, such as when the power supply is turned ON.

When you reset the absolute encoder, the multiturn data is reset and any alarms related to the
absolute encoder are cleared.

Reset the absolute encoder in the following cases.

* When an A.810 alarm (Encoder Backup Alarm) occurs

* When an A.820 alarm (Encoder Checksum Alarm) occurs

* When starting the system for the first time

* When you want to reset the multiturn data in the absolute encoder

* When the Servomotor has been replaced

/\ CAUTION

® The multiturn data will be reset to a value between -2 and +2 rotations when the absolute
encoder is reset. The reference position of the machine system will change. Adjust the refer-
ence position in the host controller to the position that results from resetting the absolute
encoder.
If the machine is started without adjusting the position in the host controller, unexpected
operation may cause personal injury or damage to the machine.

When the encoder is set to be used as a single-turn absolute encoder (Pn002 = n.0200),
the multiturn data will always be zero. It is not necessary to reset the absolute encoder. Also,
an alarm related to the absolute encoder (A.810 or A.820) will not occur.

Information

6.15.1

Precautions on Resetting

 You cannot use the Alarm/Warning Clear (Fault Reset) command from the SERVOPACK to
clear the A.810 alarm (Encoder Backup Alarm) or the A.820 alarm (Encoder Checksum
Alarm). Always use the operation to reset the absolute encoder to clear these alarms.

« If an A.800 alarm (Internal Encoder Monitoring Alarm) occurs, turn OFF the power supply to
reset the alarm.

6.15.2

Preparations

Always check the following before you reset an absolute encoder.
» The parameters must not be write prohibited.
» The servo must be OFF.

6.15.3

Applicable Tools

The following table lists the tools that you can use to reset the absolute encoder.

Tool Fn No./Function Name Reference
- (10 =-7-Series Digital Operator Operating
Digital Operator Fn0O8 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Encoder Setting - Reset Absolute T 6.15.4 Operating Procedure on page 6-
Encoder 50
EtherCAT (CoE) SERVOPACK Adjusting Command I SERVOPACK Adjusting Command
communications (2710h) (2710h) on page 15-19

Basic Functions That Require Setting before Operation
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6.15 Resetting the Absolute Encoder

6.15.4 Operating Procedure

6.154 Operating Procedure

Use the following procedure to reset the absolute encoder.

1. Confirm that the servo is OFF.

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

3. Select Reset Absolute Encoder in the Menu Dialog Box.
The Absolute Encoder Reset Dialog Box will be displayed.

4. Click the Continue Button.

Absolute Encoder Warning (=)

A WARNING

The Setup Absolute Encoder resets the multiturn amount of the
connected serial-type absolute encoder as well as encoder
alarms from the PC.

Upon resetting the absolute encoder multiturn to 07, the
mechanical system will go to a postion data system differing from
that used until now.

Operating the machine in this state is extremely 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
this process.

Continue absolute encoder setup processing?

Cancel

Click the Cancel Button to cancel resetting the absolute encoder. The Main Window will return.

5. Click the Execute setting Button.

Absolute encoder - Setup AXIS#00 @

Perform absolute encoder setup under the following circumstances:

1. At first start-up of the machine

2. When an "encoder backup alarm” has been generated

3. After the Servopack power has been turned OFF and the encoder
cable removed

Absolute encoder setup can only be performed with the Restart power
after setup processing is complete.

Alarm name |A.810 : Encoder Backup Alarm

i Execute setting

The current alarm code and name will be displayed in the Alarm name Box.

6. Click the Continue Button.

Setup Verification @

A CAUTION

Upen execution of processing, the multturn data within the
absolute encoder is reset to "0° and the mechanical system wil
go to a position data system different from that used until now.

Cancel

Click the Cancel Button to cancel resetting the absolute encoder. The previous dialog box will return.

Continue processing?
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6.15 Resetting the Absolute Encoder

6.15.4 Operating Procedure

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 fol-
lowing dialog box will be displayed and processing will be canceled.

Ahmlute encoder reset conditions err

Servo ON now.
_ I'."- LI T 80 U-F WhER Feserming the absolure encoder;

Click the OK Button. The Main Window will return. Turn OFF the servo and repeat the procedure from
step 1.

When Resetting Is Successful
The following dialog box will be displayed when the absolute encoder has been reset.

Completion Warning Message

A CAUTION

Absolute Encoder reset processing has been performed. The
Multiturn amount in the absolute encoder has been to "0".

Be sure to reset the mechanical system to "0 after restarting
power.

—

The Main Window will return.

Basic Functions That Require Setting before Operation

8. To enable the change to the settings, turn the power supply to the SERVOPACK OFF
and ON again.

This concludes the procedure to reset the absolute encoder.
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6.16 Setting the Origin of the Absolute Encoder

6.16.1 Absolute Encoder Origin Offset

(M) Setting the Origin of the Absolute Encoder

6.161 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 off-
set (607Ch).

The offset is added to position actual value (6064h) after the parameters are enabled when the
power supply is turned ON or with user parameter configuration (2700h).

. Data Default Saving to
Index Subindex Name Type Access Data Ranges Value EEPROM
-536,870,912
607Ch 0 Home offset DINT RwW t0 536,870,911 0 Yes
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)

6.16.2 Setting the Origin of the Absolute Linear Encoder

You can set any position as the origin in the following linear encoders.
e Dr. JOHANNES HEIDENHAIN GmbH

LIC4190, LIC3190, or LIC2190 Series
« RSF Elektronik GmbH

MC15Y Series

* Mitutoyo Corporation
ABS ST780A Series or ST1300 Series
Models: ABS ST780A/ST780AL/ST13000

» Renishaw PLC

EVOLUTE Series

Models: EL36Y-O00O00O0O0OOOOO
» Renishaw PLC

RESOLUTE Series

Models: RL36Y-OOOOOOO0O0
« Canon Precision Inc.

Model: PH03-36E00

R 1. After you set the origin, the /S-RDY (Servo Ready) signal will become inactive because the
@ system position data was changed. Always turn the SERVOPACK power supply OFF and ON
again.
Important 5 -~ After you set the origin, the Servomotor phase data in the SERVOPACK will be discarded. If
you are using a Linear Servomotor without a Polarity Sensor, execute polarity detection again
to save the Servomotor phase data in the SERVOPACK.
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6.16 Setting the Origin of the Absolute Encoder

6.16.2 Setting the Origin of the Absolute Linear Encoder

Preparations

The following conditions must be met to set the origin of the absolute linear encoder.
» The parameters must not be write prohibited.
» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to set the origin of the absolute linear
encoder.

Tool Fn No./Function Name Reference

- (11 =-7-Series Digital Operator Operating
Digital Operator Fn020 Manual (Manual No.: SIEP S800001 33)

Encoder Setting — Zero Point Posi-

SigmaWin+ tion Setting

I Operating Procedure on page 6-53

Operating Procedure
Use the following procedure to set the origin of an absolute linear encoder.

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

2. Select Zero Point Position Setting in the Menu Dialog Box.
The Set Origin Dialog Box will be displayed.

3. Click the Continue Button.
Set Origin (23a)

A WARNING

The set origin sets the current position to the connected absolute linear scale
as the zero-point position

Always refer to the user's manual before executing this function.

Note the following points:

Basic Functions That Require Setting before Operation

1.Always make the settings for the mechanical system again after the set origin.

The absolute 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 observe this warning may result in persenal injury and/or damage to the machine.
Be sure to reset 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 polarty detection has been completed
Check the SERVOPACK status.

3.

ays turn the SERVOPACK power OFF then ON again after the set origin.

The =et zero point position will be valid after turning OFF the power then ON again
Always turn OFF the SERVOPACK power then ON again after the set origin.

Do you want to centinue the set origin?

Cancel
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6.16 Setting the Origin of the Absolute Encoder

6.16.2 Setting the Origin of the Absolute Linear Encoder

4. Click the Execute Button.

£ set Origin AXIS#00 (B

Execute the set origin in the following cases:

1. At initial machine startup

2. When the SERVOPACK power has been turned OFF, and the encoder
cable removed

The set origin is enabled only while the servo is OFF.
Turn OFF the power then ON again after the set origin.

Execute |

5. Click the Continue Button.

Set Origin (=)
A CAUTION

Executing the set origin will clear the absolute position of the connected
absolute linear scale to 0 and the previously defined mechanical system will
change to a different coordinate system.

Do you want to continue the set origin?

Cancel

Click the Cancel Button to cancel setting the origin of the absolute linear encoder. The previous dia-
log box will return.

6. Click the OK Button.

Set Origin (===l
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 sensor, execute polarity detection
after turning the power off and then on again

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.
I 6.9 Polarity Detection on page 6-23

This concludes the procedure to set the origin of the absolute linear encoder.



6.17 Setting the Regenerative Resistor Capacity

Setting the Regenerative Resistor Capacity

The Regenerative Resistor consumes regenerative energy that is generated by the Servomotor,
e.g., when the Servomotor decelerates.

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative Resistor
Capacity) and Pn603 (Regenerative Resistor Resistance).

Note: When using the SERVOPACK’s built-in regenerative resistor (not using an External Regenerative Resistor),
use the default setting of O for Pn600 and Pn603.

/\ WARNING

® |f you connect an External Regenerative Resistor, set Pn600 and Pn603 to suitable values.
If a suitable value is not set, A.320 alarms (Regenerative Overload) will not be detected cor-
rectly, and the External Regenerative Resistor may be damaged or personal injury or fire may
result.

® When you select an External Regenerative Resistor, make sure that it has a suitable capac-
ity.
There is a risk of personal injury or fire.

Regenerative Resistor Capacity |Speed| [Position| |[Torguel
PN600 Setting Range Setting Unit Default Setting When Enabled Classification
(2600h) | O to SERVOPACK's

maximum applica- 10w 0 Immediately Setup

ble motor capacity
b Regenerative Resistor Resistance |Speed| [Position| |[Torguel
(2%%%?;]) Setting Range Setting Unit Default Setting When Enabled Classification

0 to 65,535 10 mQ