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About this Manual

This manual provides information required to select £-7W SERVOPACKs with MECHATROLINK-III
Communications References and RJ-45 Connectors for X-7-Series AC Servo Drives, and to
design, perform trial operation of, tune, operate, and maintain the Servo Drives.

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

Outline of Manual

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

Chapter Chapter Title Contents
1 Basic Information 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.

Provides information on installing SERVOPACKS in the required loca-

3 SERVOPACK Installation tions.
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 Tuni Provides information on the flow of tuning, details on tuning functions,
uning X
and related operating procedures.
o Provides information on monitoring SERVOPACK product information
10 | Monitoring and SERVOPACK status.
) Provides detailed information on the safety functions of the SERVO-
11 Safety Functions
PACK.
19 Maintenance Provides informa.tion on the meaning of, causes of, and corrections for
alarms and warnings.
13 Parameter Lists Provides information on the parameters.
14 Appendices Provides information on interpreting panel displays and tables of corre-

sponding SERVOPACK and SigmaWin+ function names.




Related Documents

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

Document Name

Document No.

Description

®
Enclosed Document

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

TOMP C710828 02

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

@

X-7-Series
X-7S/2-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 S800002 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

This 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
>-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

SIEP S800002 30

Provide detailed information on the
FT/EX Option for X-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 X 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.

@

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, SGMT7A, or SGM7G).
Linear Servomotor A X-7-Series Linear Servomotor (SGLF or SGLT).
SERVOPACK A X-7-Series X-7W servo amplifier with MECHATROLINK-III Communications References.
Servo Drive The combination of a Servomotor and SERVOPACK.

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

servo ON Supplying power to the motor.

Servo System

servo OFF Not supplying power to the motor.

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

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

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

base block (BB)

Main Circuit Cable

MECHATROLINK-III
Communications A MECHATROLINK-III Communications Cable for RJ-45 connectors.
Cable (RJ-45)

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

SigmaWin+ 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 rotation and reverse rotation forward movement and reverse movement
CW and CCW pulse trains forward and reverse pulse trains
rotary encoder linear encoder
absolute rotary encoder absolute linear encoder
incremental rotary encoder incremental linear encoder
unit: min™* unit: mm/s
unit: N-m unit: N




€ 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

/| spocct Loop Gan
P Setting Range Setting Unit Default Setting When Enabled Classification
4 10 to 20,000 0.1 Hz 400 Immediately Tuning
If |Common| is given / ﬁ
here, the parameter
applies to both axes A This is the minimum This is the This is when any

and B.
If you change the
setting, the new setting

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

parameter setting
before shipment.

change made to the
parameter will
become effective.

This is the parameter
classification.

will be applied to both
axes.

[This is the setting range for the parameter. ]

- Parameters for Selecting Functions

Parameter number

[

/ Parameter Meaning When Enabled Classification
n.HHHo Do not detect tati int [
PROOF [(defautt setting) 0 not detect preventative maintenance warnings.
After restart Setup
f— o |
l n. 1 Detect preventative maintenance warnings.
AN ~-
A\ N
The notation “n.O00O0O0O” indicates a parameter for selecting functions. This column explains the
Each O indicates the setting for one digit. selections for the function.
The notation shown here means that the first digit from the right is set to 1.

If is given here, the parameter applies to both axes A and B. J

If you change the setting, the new setting will be applied to both axes.

Notation Example

Notation Examples for Pn002

Digit Notation Numeric Value Notation
n.0 00O Notation Meaning Notation Meaning
T, Pn002 = |Indicates tne first digit from || Pn002 = | Indicates that the first digit from
n.O0O0OX | the right in Pn002. n.0O0O0O1 | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.O00OXO | from the right in Pn002. n.OO10 | the right in Pn002 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OXOO | the right in Pn0O02. n.O0100 | the right in Pn002 is set to 1.
. Pn002 = |Indicates the fourth digit from || Pn002 = | Indicates that the fourth digit from
© n.XOOO | the right in Pn002. n.1000 | the right in Pn002 is set to 1.
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€ Engineering Tools Used in This Manual
This manual uses the interfaces of the SigmaWin+ for descriptions.

€ Trademarks

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

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

manual.

€ Visual Aids

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

@ 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.)
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
Resistors 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
SERVOPACK.
There is a risk of failure or fire.
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/\ CAUTION

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

There is a risk of electric shock.

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

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

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

® Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/0O 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.

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

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

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

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

NOTICE

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

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

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

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

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

® 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 motor will coast to a stop or stop with the dynamic brake according
to a setting in the SERVOPACK. The coasting distance will change with the moment of inertia of
the load. Check the coasting distance during trial operation and implement suitable safety mea-
sures on the machine.

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

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

/\ CAUTION

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

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

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

Servomotor will stop as follows:

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

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

« If you use an External Dynamic Brake Resistor, the stopping method will be different from when you
use built-in Dynamic Brake Resistor. 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 at least six minutes after turning OFF the power supply (with a SERVOPACK for a 100-
VAC input, wait for at least nine minutes) and then make sure that the CHARGE indicator is not
lit before starting wiring or inspection work. Do not touch the power supply terminals while the
CHARGE lamp is lit after turning OFF the power supply because high voltage may still remain in
the SERVOPACK.

There is a risk of electric shock.

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

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

A DANGER

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

/\ WARNING

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

/N\ CAUTION

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

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

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

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

o
L
o
=
oz
(8]
(9}
North American Safety Standards
Product Model (UL File No.)
UL 61800-5-1 (E147823),
SERVOPACK SGD7W CSA G222 No.274

€ European Directives

C€

Product Model EU Directive Harmonized Standards
EN ISO 13849-1: 2015

Machinery Directive

EN IEC 62061
2006/42/EC EN 61800-5-2
EN 55011 Group 1, Class A
EMC Directive EN 61000-6-2
SERVOPACK SGD7W 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.

XXi



XXii

€ 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.1. 2008/1597 EN 61800-5-2
Electromagnetic Compati- EH g?gég_gfgw 1, Class A
bility Regulations
S.. 2016/1091 EN 61000-6-4
h EN 61800-3 (Category C2, Second environment)
SERVOPACK SGD7W 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.1. 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 SGD7W Functional Safety EN IEC 62061
EN 61800-5-2
. EN 61326-3-1
Functional Safety EMC | £\ 61000-6-7

B Safety Parameters

Iltem Standards Performance Level

Safety Integrity Level EN 61508 S|L3,
EN IEC 62061 maximum SIL 3

Mission Time EN 61508 10 years 20 years
Probability of Dangerous Failure per EN 61508 PFH =8.64 x 10°[1/n] | PFH = 8.67 x 10°[1/h]
Hour EN IEC 62061 (8.64% of SIL3) (8.67% of SIL3)
Performance Level EN ISO 13849-1 PLe (Category 3)
II\E/Iaecahn(:I:'rl]r:r(?ntgI Dangerous Failure of EN 1SO 13849-1 MTTFd: High

Average Diagnostic Coverage

EN ISO 13849-1

DCavg: Medium

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

Hardware Fault Tolerance EN 61508 HFT =1
Subsystem EN 61508 B
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Basic Information on
SERVOPACKSs

This chapter provides information required to select
SERVOPACKS, such as SERVOPACK models and combi-
nations with Servomotors.
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1.1 The X-7 Series

m The X-7 Series

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

The Z-7-series SERVOPACKS include X£-7S SERVOPACKS for single-axis control and X-7W
SERVOPACKS for two-axis control.

In this manual, the axes are called axis A and axis B.

However, they are displayed as “axis 1,” “axis 2,” “AXIS#00,” or “AXIS#01” on the Engineer-
ing Tool.

Information



1.2 Interpreting the Nameplate

Interpreting t

he Nameplate

The following basic information is provided on the nameplate.

]

Protection

SERVOPACK model —»

SERVOPACK MODEL SGD7W-5R4DC1C1B —1PI10

3PH 380-480V 50/60Hz
et MAIN [ 3pH:g. 6A
CONT.| DG24V=£15% 1. 2A

3PH 0-480V 0-500Hz
OUTPUT‘ 5. 4A 1.5kW/axis x2

Surrounding air temperature —

SURROUNDING AIR TEMP. -5t055°C

Order number —»
Serial number — ™

SRRk Rk
sk Rk
Aok kkokdokokok ok ok dokok ok ok

0/N  sokskorskoksokokskokok
/N sskkockodersekkekoroko

YASKAWA ELECTRIC CORPORATION

2-1 Kurosakishiroishi, Yahatanishi-ku,
Kitakyushu 806-0004 Japan MADE IN+ COUNTRY

_
~— Degree of protection

~— Certification/standard
marks

Basic Information on SERVOPACKSs
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1.3 Part Names

Part Names

Main circuit terminals

Control power Y
supply terminals ,7_

With Front Cover Open

Servomotor \\
brake power
supply terminals*',

_ N

—®

Dynamic brake terminals

\_‘/ L
No. Name Description Reference
® | Front Cover - -
@ | Model The model of the SERVOPACK. page 1-6
® | QR Code The QR code that is used by the MechatroCloud service. -
Lit while the main circuit power is being supplied.
Note: Even if you turn OFF the main circuit power supply, this
@® | CHARGE indicator will be lit as long as the internal capacitor remains _
charged. Do not touch the main circuit or motor terminals
while this indicator is lit. Doing so may result in electric
shock.
® | Main Gircuit Terminals The terminals depend on the main circuit power supply age 4-11
input specifications of the SERVOPACK. pag
® | DC Power Supply Terminals | — page 4-11
@ Sé)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 connection 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.
MECHATROLINK-III Com-
@ | munications Connector Connects to MECHATROLINK-III-compatible devices. page 4-45
(CNBA and CN6B)
@ | I/0 Signal Connector (CN1) | Connects to sequence I/O signals. page 4-36
® (S(?Legx/%?\lngg)otor Connects to a safety function device. page 4-42
» Rotary Servomotor: Connects to the encoder in the Ser-
@ Encoder Connector vomotor. age 4-42
U (CN2A/CN2B) « Linear Servomotor: Connects to a Serial Converter Unit | P29
or linear encoder.
Safety Option Module Con- Connects to a Safety Option Module. -
nector
Feedback Option Module ,
Connector Connects to a Feedback Option Module. -
@ | Computer Connector (CN7) | A USB connector to connect a computer. page 4-19

Continued on next page.



1.3 Part Names

Continued from previous page.

No. Name Description Reference
fggﬁlﬁgmgumcatlons Con- Connects to the Digital Operator. page 4-46
Serial Number - -

@ | DIP Switch (S3) Used to set MECHATROLINK communications. page 6-11

@ | Rotary Switches (S1 and S2) | Used to set the MECHATROLINK station address. page 6-11

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

@ Analog Monitor Connector You can use a special cable (peripheral device) to monitor age 4-46
(CN5) the motor speed, torque reference, or other values. pag

@ | Panel Display Displays the servo status with a seven-segment display. page 14-2

® gigsy%%ﬁgze(gﬁ ;'\/18;)* Connect to the power supply for the Servomotor brake. -

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

Basic Information on SERVOPACKSs
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1.4 Model Designations

1.4.1 Interpreting SERVOPACK Model Numbers

m Model Designations

1.4.1

Interpreting SERVOPACK Model Numbers

SGD/W - 2R6 D 30 B 026

3-7-Series
2-7TW
SERVOPACKS

1st+2nd+3rd digits IR

Qulellely \/oltage

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

Hardware Options

Qiakelelly Design Revision Order

B

* The same SERVOPACKS are used for both Rotary Servomotors and Linear Servomotors.

Motor Capacty per Axis 8th+9th+10th digits Specification
Voltage| Code Specification Code Specification Coele Specification A&%igggle
g;];e; 2R6 0.75 kW D 400 VAC N Without oot All model
, m

i [5Ra 15 KW e one ithout options odels

- [ell) |nterface* Built-in Servomotor

2
e 026 brake control All models
Code Specification
MECHATROLINK-II communications
30 reference (RJ-45 Connector)




1.4 Model Designations

1.4.2 Interpreting Servomotor Model Numbers

1.4.2

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)

(11 =-7-Series Linear Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP $800001 81)
Rotary Servomotors

sGMrOd - 02 D 7 F 2 1
G060

>-7-Series Servomotors iEiEPglelelle)IE) Rated Output SligRellell§ Design Revision Order

* SGM7J: 200 W to 1.5 kW

Code Specifications SGM7A: 200 W 10 7.0 KW
——— . : o7. - —
SGM7J Medium inertia, high speed « SGM7G: 450 W 10 15 KW Siglelelly Shaft End Specification
SGM7A Low inertia, high speed * Straight without key
igit

Medium inertia, low speed, high torque ERIELY Power Supply Voltage e Straight with key and tap
SGM7G S ; * 400 VAC

Medium inertia, high speed, high torque

Guleleli§ Serial Encoder Specification igkelelly Options

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

Linear Servomotors

SGL O 0O - 30D 120 AP
D06

¥-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
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1.5 Combinations of SERVOPACKSs and Servomotors
1.5.1 Combinations of Rotary Servomotors and SERVOPACKSs

m Combinations of SERVOPACKSs and Servomotors

151 Combinations of Rotary Servomotors and SERVOPACKSs

SERVOPACK Model
Rot. S tor Model C it
otary Servomotor Mode apacity SGD7W-
- *
SGM7J SGM7J-02D0OF 200 W 2R6D
(Medium Inertia, SGM7J-04DOF 400 W 2R6D* or 5R4D*
High Speed), SGM7J-08DOF 750 W 2R6D or 5R4D*
3,000 min™"
SGM7J-15D0OF 1.5 kW 5R4D
SGM7A-02DOF 200 W 2R6D*
SGM7A SGM7A-04DOF 400 W 2R6D* or 5R4D*
(Low Inertia, SGM7A-08DOF 750 W 2R6D or 5R4D*
High Speed), : or
3.000 min! SGM7A-10DOF 1.0 kW 5R4D*
SGM7A-15DOF 1.5 kW 5R4D
SGM7G SGM7G-05D0OF 450 W 2R6D* or 5R4D*
Standard Models
(Medium Inertia,
Low Speed, SGM7G-09D0OF 850 W 5R4D*
High Torque),
1,500 min™ SGM7G-13D0OF 1.3 kW 5R4D
SGM7G . «
High-speed Models SGM7G-05DOR 450 W 2R6D or 5R4D
(Medium Inertia, High
Speed, High Torque)
1,500 min-' SGM7G-09DOR 850 W 5R4D

* |f you use this combination, responsiveness to a reference may not be as good, e.g., the control gain may not
increase, in comparison with using a £-7S SERVOPACK.

152 Combinations of Linear Servomotors and SERVOPACKSs

. Rated Force Instlantaneous SERVOPACK Model
Linear Servomotor Model Maximum Force
(N] IN] SGD7W-
SGLFW-35D120A 80 220 SRED
SGLFW-35D230A 160 440
SG'LF SGLFW-50D380B 560 1200 5R4D
(Models with F-type | SGLFW-1ZD200B
Iron Cores) SGLFW2-30D070A 45 135
SGLFW2-30D120A 90 270 2ReD
SGLFW2-90D200A 560 1680 5R4D

1-8



1.6 Functions

Functions

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

» Functions Related to the Machine

Function Reference
Setting the Main Circuit Power Supply Type 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
Selecting the Phase Sequence for a Linear Servomotor page 6-20
Polarity Sensor Setting page 6-22
Polarity Detection page 6-23
Overtravel Function and Settings page 6-26
Holding Brake page 6-31
Motor Stopping Methods for Servo OFF and Alarms page 6-36
Resetting the Absolute Encoder page 6-46
Setting the Origin of the Absolute Encoder page 6-49
Setting the Regenerative Resistor Capacity page 6-52
Operation for Momentary Power Interruptions page 7-18
SEMI F47 Function page 7-19
Setting the Motor Maximum Speed page 7-21
Software Limits and Settings page 7-22
Multiturn Limit Setting page 7-29
Adjustment of Motor Current Detection Signal Offset page 7-41
Forcing the Motor to Stop page 7-45
Overheat Protection page 7-48
Speed Ripple Compensation page 9-61
Current Gain Level Setting page 9-71
Speed Detection Method Selection page 9-71
Safety Functions page 11-1
External Latches -

» Functions Related to the Host Controller

Function Reference

Electronic Gear Settings page 6-41
I/0 Signal Allocations page 7-3
ALM (Servo Alarm) Signal page 7-10
/WARN (Warning) Signal page 7-10
/TGON (Rotation Detection) Signal page 7-11
/S-RDY (Servo Ready) Signal page 7-12
/N-CMP (Speed Coincidence Detection) Signal page 7-12
/COIN (Positioning Completion) Signal page 7-14
/NEAR (Near) Signal page 7-15
Speed Limit during Torque Control page 7-16
/VLT (Speed Limit Detection) Signal page 7-16
Selecting Torque Limits page 7-23
Vibration Detection Level Initialization page 7-37
Alarm Reset page 12-40
Replacing the Battery page 12-3
Setting the Position Deviation Overflow Alarm Level page 9-8

Basic Information on SERVOPACKSs
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1.6 Functions

« Functions to Achieve Optimum Motions

Function Reference
Tuning-less Function page 9-12
Autotuning without a Host Reference page 9-24
Autotuning with a Host Reference page 9-35
Custom Tuning page 9-42
Anti-Resonance Control Adjustment page 9-51
Vibration Suppression page 9-56
Gain Selection page 9-67
Friction Compensation page 9-71
Backlash Compensation page 9-75
Model Following Control page 9-88
Compatible Adjustment Functions page 9-91
Mechanical Analysis page 9-95
Easy FFT page 9-97
« Functions for Trial Operation during Setup
Function Reference
Software Reset page 7-34
Trial Operation for the Servomotor without a Load page 8-7
Program Jogging page 8-14
Origin Search page 8-20
Test without a Motor page 8-22
Monitoring Machine Operation Status and Signal Waveforms page 10-7
- Functions for Inspection and Maintenance
Function Reference
Write Prohibition Setting for Parameters page 6-6
Initializing Parameter Settings page 6-9
Automatic Detection of Connected Motor page 6-13
Monitoring Product Information page 10-2
Monitoring Product Life page 10-2
Alarm History Display page 12-41
Alarm Tracing page 10-17




Selecting a
SERVOPACK

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

211 Ratings ........
2.1.2 SERVOPACK Overload Protection

Characteristics ........... ... ... ... .. ... 2-3
2.1.3 Specifications .......... ... ... L. 2-4

_

SERVOPACKSs without Built-in Servomotor

Brake Control . ......... .. .. .. . ... 2-7
2.2.2 SERVOPACKSs with Built-in Servomotor
Brake Control . ......... .. .. .. .. 2-8

EEN External Dimensions ..................290

2.3.1 Front Cover Dimensions and Connector
Specifications ....... ... ... ... L. 2-9
2.3.2 SERVOPACK External Dimensions .......... 2-10




2-2

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 SGD7W- 2R6D 5R4D
Maximum Applicable Motor Capacity per Axis [kW] 0.75 1.5
Continuous Output Current per Axis [Arms] 2.6 54
Instantaneous Maximum Output Current per Axis
[Arms] 8.5 14
Power Supply Three-phase, 380 VAC to 480 VAC, 50 Hz/60 Hz
Main Circuit Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]* 4.4 8.6
Power Supply 24 VDC
Control Permitted Voltage Fluctuation -15% to +15%
Input Current [Arms]* 1.2
Power Supply Capacity [kVA]* 3.5 6.8
Main Circuit Power Loss [W] 65.4 108.6
Control Circuit Power Loss [W] 21
Power Loss* | Built-in Regenerative Resistor o8 o8
Power Loss [W]
Total Power Loss [W] 114.4 157.6
Resistance
Built-In Regenera- | [€] 43 43
i tive Resistor i
E:gies?oerratlve [C\)/\?]pacny 140 140
gwclrg?& Allowable External Resis- 43 43
Overvoltage Category Il
* This is the net value at the rated load.
540 VDC
Model SGD7W- 2R6D 5R4D
Maximum Applicable Motor Capacity per Axis [kW] 0.75 1.5
Continuous Output Current per Axis [Arms] 2.6 5.4
Instantaneous Maximum Output Current per Axis
[Arms] 8.5 14
Power Supply 513 VDC to 648 VDC
Main Circuit Permitted Voltage Fluctuation -15% to +10%
Input Current [Arms]* 5 11
Power Supply 24 VDC
Control Permitted Voltage Fluctuation -15% to +15%
Input Current [Arms]* 1.2
Power Supply Capacity [kKVA]* 3.5 6.8
Main Circuit Power Loss [W] 47.4 90.6
Power Loss* Control Circuit Power Loss [W] 21
Total Power Loss [W] 68.4 111.6

Overvoltage Category

* This is the net value at the rated load.



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 ling) 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 Models —]
SGD7W-2R6D and -5R4D

1000 =

K2 B

) AN

£

& 100

E S

ol

[

10
L 100 500 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.

Selecting a SERVOPACK
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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

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

IZ 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.

I3 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.



2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

ltem Specification
Linear Servomotqr Number of input points: 1
(S)i\é?]rglelitpitroteotlon Input voltage range: 0 Vto +5 V
Allowable voltage range: 24 VDC £20%
Number of input points: 10
(Input method: Sink inputs or source inputs)
Input Signals
Input + /DEC (Origin Return Deceleration Switch) signal
Signals | « /EXT1 (External Latch Input 1) and /EXT2 (External Latch Input 2) sig-
Sequence That nals
lSnirg)Lri;Is Can Be | « P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit) sig-
Allo- nals
cated » /P-CL (Forward External Torque Limit) and /N-CL (Reverse External
Torque Limit) signals
 /P-DET (Polarity Detection) signal
A signal can be allocated and the positive and negative logic can be
changed.
. Allowable voltage range: 5 VDC to 30 VDC
/O Signals Fixed Number of output points: 1
Output (A photocoupler output (isolated) is used.)
Output signal: ALM (Servo Alarm) signal
Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 6
(A photocoupler output (isolated) is used.)
Output Signals
Sequence « /COIN (Positioning Completion) signal
Output Output « /NV-CMP (Speed Coincidence Detection) signal
Signals Signals | « /TGON (Rotation Detection) signal
That Can | « /S-RDY (Servo Ready) signal
Be Allo- | « /CLT (Torque Limit Detection) signal
cated » /VLT (Speed Limit Detection) signal
« /BK (Brake) signal
« /WARN (Warning) signal
» /NEAR (Near) signal
A signal can be allocated and the positive and negative logic can be
changed.
Inter- Digital Operator (JUSP-OP0O5A-1-E)
faces '
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
(CN3) Axis
Communi- Address | Set with parameters.
cations Setting
Interface Personal computgr (with SigmaWinJr.) . .
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

Displays/Indicators

CHARGE, PWR, CN, L1, and L2 indicators, and two, one-digit seven-
segment displays

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

Communications Pro-
tocol

MECHATROLINK-III

Station Address

03h to EFh (maximum number of slaves: 62)

Settings The rotary switches (S1 and S2) are used to set the station address.
MECHATR
OLINK-II gﬁ‘;gged Address | Axis A: 00N, Axis B: 01h
Communi-
cations Baud Rate 100 Mbps

. 250 ps, 500 ps, 750 ps,

Transmission Cycle 1.0 ms to 4.0 ms (multiples of 0.5 ms)

Number of Transmis- | 32 or 48 bytes per station

sion Bytes A DIP switch (S3) is used to select the number of transmission bytes.

Performance Posltlon, speed, or torque control with MECHATROLINK-IIl communi-
Reference cations

e : .

Method Reference Input MECHATROLINK-III commands (sequence, motion, data setting, data

access, monitoring, adjustment, etc.)

Profile

MECHATROLINK-III standard servo profile

MECHATROLINK-II Communica-
tions Setting Switches

Rotary switch (S1 and S2) positions: 16

Number of DIP switch (S3) pins: 4

Analog Monitor (CN5)

Number of points: 2

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

Accuracy: 220 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.

Safety
Functions

/HWBB_A1, /HWBB_A2, /HWBB_B1, and /HWBB_B2: Base block sig-

Inputs nals for Power Modules
Outout EDM_A and EDM_B: Monitor the status of built-in safety circuits (fixed
P outputs).
T
gg:g;fg;*z 1SO13849-1 PLe (category 3), IEC61508 SIL3

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

Coefficient of speed fluctuation =

No-load motor speed - Total-load motor speed

0,
Rated motor speed x 100%

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



2.2 Block Diagrams
2.2.1 SERVOPACKSs without Built-in Servomotor Brake Control

Block Diagrams

221 SERVOPACKSs without Built-in Servomotor Brake
Control

————————————————————— OO m— s — s — s — - — - — - — -

! B g2l B3 Fan '

[CN101 ]

| | CN102A Servomotor

1 |CN101 ’ for axis A
Main L1 Varistor 1 = . 1
circuit A L2 TT .T (5 - LS J
pover D15 0|5 F e [ | w
supply pa — 1

| % F /—T /-—J TDynam\c

= = brake circuit

O]

892

1
LEAD
| D2A
i D3A
! * Voltage Relay Servomotor
| CN103 sensor drive CN102B for axis B
O UB
O O

Qo1

%‘-—‘ Dynami

i
00

o |C

brake circuit| =
! CN115B
I - DB !
Voltage ate diive Current Gate drive Current CP
The DC power supply sensor ‘Ga‘e drive oratactan sensor overurent | | sensor D2B
(24 VDQ) is not
provided by Yaskawa. D3B
' [CN201 !
24V e F---
Control | ! i CN2A
Control 24 V * 1 power | !
power oV supply | 1
1
supply i S o
oV \
! @ : 53?;‘52 CN& D Analog monitor
Qﬂ 1 Processor converter output
= ,' (PWM control, position/ CN1
b - speed calculations, eté.) - - 1/0 signals
! CNB6A
MECHATROLINK-IIl
| communications
) CN6B
| H |
! CN11 CN3 CN7 CN8B CNB8A !
b= == - J-—-—-—- F{ }—
Option Module Digital Operator Computer Safety function signals

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

() - — - . _ —
! B1
B2| B3 Fan 1
| CN101 || X—?
1 [CN101 CN102A Servomotor
! for axis A
L1 Varistor — UA
Main 0 i
circuit QLZ E T J:i 03 - I 1 VA
power Tisl] | £ | T =+ A | I
supply O I = /_-J T
D£ 4 D
| ™1 = E ’;railagrlguwl

282

Voltage Relay
sensor drive

*
D2A
CN103
@ D3A
O
®
) — Servomotor
[©) CN1 02? for axis B
UB
© J VB
O
| ! wB
! L o
| Dynamic |
brake circuit] =
1
| CN115B
D1B
The DC power supply Voltage K Gate diive Current Gate dive Current
( (24 VDO) is not senser | |Gate diive prarsaton sensor peatsaton sencor D2B
provided by Yaskawa. D3B
| [cNzo
'24V r- F---4
Control | 1 i CN2A
Control 824 v If power | ! D
power supply |1
oV PPy ! CN2B
supply i
oV |
1
@ : Processor - 5&@‘5% CNg D Analog monitor
Oo—= | (PWM control, position/ comverter | .\ o output
= 1 speed calculations, et'):.)
|. _________________ ’ - - I/0 signals
1
| CNeA
Status display MECHATROLINK-II
1 communications
| CN6B |
! 1
| CON11 CN3 CN7 CN8B J CNeA |
Option Module Digital Operator Computer Safety function signals

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



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

Selecting a SERVOPACK

S
(7
2!
b @
®
Unit: mm
CN102A
N_ CN7 CNBA CN115A
CN6B
[~Cs. CN115B
CN1
-~ CN102B
CNBA
CN8B
CN2A
CN2B =
 Connector Specifications
Conmseios Model Numper Manufacturer
No. of Pins
CN1 DMC 1.5/15-G1F-3.5-LR-BK 30 Phoenix Contact
CN2A/CN2B | 3E106-0220KV 6 3M Japan Limited
CN3 HDR-EC14LFDTN-SLD+ 14 Honda Tsushin Kogyo Co., Ltd.
CNB6A/CNEBB | 1-1734579-4 8 Tyco Electronics Japan G.K.
CN7 2172034-1 5 Tyco Electronics Japan G.K.
CN8A/CN8B | 1903815-1 8 Tyco Electronics Japan G.K.

CN101 BLZ 7.62HP/08/180LR SN BK BX PRT 8 Weidmdiller Interface GmbH & Co. KG
%%11%22%/ BLZ 7.62/T/04/180MF4 SN BK BXPRT | 4 | Weidmiiller Interface GrmbH & Co. KG
CN103* BVZ 7.62IT/04/180MF3 SN BK BX PRT 4 Weidmuiller Interface GmbH & Co. KG
%%1111%%/ BLZ 7.62IT/03/180MF2 SN BK BXPRT | 3 | Weidmiiller Interface GmbH & Co. KG

CN201 BLF 5.08HC/04/180LR SN OR BX SO 4 Weidmuiller Interface GmbH & Co. KG

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

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

2.3.2 SERVOPACK External Dimensions

232 SERVOPACK External Dimensions

Ground terminal, M4

)
~
&
©)
ol
b le}
2 2 m m Ni 2
| [ o o e g Lé E 7 —
Cha = =1
¥ ° ® 4 x M5 =
U :
_ o g
r £
Q| o o
gg [ o710 g 8
© [t}
Exterior %
® 1)
—] o _ D
g - o
i 1 I B c—— o —— v
! D ﬁ}_ﬂw 10 60:0.5
80 80 (mounting pitch)

Mounting Hole Diagram

Approx. mass: 2R6D: 4.1 kg
5R4D: 4.3 kg

Unit: mm



2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

Examples of Standard Connections between SERVOPACKS and Peripheral Devices

- Rotary Servomotors

Power supply

Three-phase, 400 VAC

RST

El

Molded-case
circuit breaker

Noise Filter D

Magnetic Contactor
i<

=
o :g Holding Brake
ol Power Supply
|, ‘
I
|
i

(Wires required for
a Servomotor with a

MECHATROLINK-IIl Communications Cable (RJ-45)
=TT To next MECHATROLINK-III station

Host controller

I/0 Signal Cable

Unit*

Brake)

\

p
! I

[

[

! I

[

[

! I

[

b

''| AC/DC

' power K5

! i supply i Safety Function Device Cable

v ]

| I

| SERVOPACK Gomputer i
o main circuit wires i/, © ] Sugpo
L oftware
1 | iffg}%

L Control Power Supply ©

! "/

| i Cable ;—J

[

! I

L /4 ‘

i i < /f =N Analog Monitor Cable

L - ‘ ‘

i ! 0 ‘ E}:;:.

! = Computer Cable

I L P

N aaE T o=

[

3 ==l Digital

! 3 Digital Operator Cable

! Operator

| i ? © e

[

'

|

|

—To Servomotor

v

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.

Selecting a SERVOPACK



2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

» Linear Servomotors

Power supply
Three-phase, 400 VAC

RST

Molded-case

circuit breaker [@ H

MECHATROLINK:-IIl Communications Cable (RJ-45)
H To next MECHATROLINK-IIl station

Noise Filter D

<

Magnetic Contactor Host controller

Q

AC/DC S 1/0 Signal Cable .
power ] ﬁ 4
supply

Safety Function Device Cable
SERVOPACK S EHEO—1 32 Computer
77 Nl

main circuit wires 777 , Support
jl{}gf "O !. Software \
Control Power Supply AN
Cable 7/ —F
%L
£d Analog Monitor Cable
E;:“:, —To Servomotor
L2y
) / Computer Cable
| — T
= Digital / 0
Digital Operator Cable
Operator Bottom of SERVOPACK
© (¢4
Serial Converter Unit
Cable T~
I Serial Converter Unit
Cable
D Serial Converter Unit l:' Serial Converter Unit
-
I I
:: ::
I I
Linear | Linear |
Encoder ", Sensor Cable Encoder "\,  Sensor Cable
Cable ™ Cable =
I+
g
i
)
I
i
m
Linear encoder i

Linear encoder

Linear Servomotor

Linear Servomotor
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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 2-4

B |nstallation Near Sources of Heat

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

B [nstallation Near Sources of Vibration

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

m Other Precautions

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



3.2 Mounting Types and Orientation

Mounting Types and Orientation

The SERVOPACKS are based mounted. Mount the SERVOPACK vertically, as shown in the fol-
lowing figure.
Also, mount the SERVOPACK so that the front panel is facing toward the operator.

Note: Prepare three or 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-

VOPACK.
D
E_F
m
@9
< )

Dimensions (mm) Screw Number

SERVOPACK Model ; of
A | B c D | E F G H SiZe | gorews

SGD7W-2R6D, -5R4D | 330 | 7.5 | 3156+0.5 | 80 | 10 |60+0.5| 10 |60+0.5| M5 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

|
30 mm min. *j—» 120 mm min.*

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

34.2

glstallling 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. F N N N T
I ] I ] ‘
B E— 30 mm min.
4 N4 N N
O (@] O O
< < < <
o o a a
o o o o
> > > >
o [ [ou [ou
L L LLl Ll
%] %] %] %]
5
30 mm min. — 120 mm min.*

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

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

Cooling Fan Installation Conditions
10 mm above SERVOPACK'’s Top Surface
SGD7W-2R6D, -5R4D Air speed: 1.0 m/s min.

SERVOPACK Model

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.

+ SGD7W-2R6D, -5R4D

100%- ‘ 100%- ‘ 100%-
O N 0 NN o
> 1 > 1 =
g 1 <3 ; <)
L <] S 64% -
e 2 g
3 8 o
o) o) [9)
i 5 i
0%-+ A 0%- A 0%-- —
-5°C 55°C 60°C om 1000 m 2000 m -5°C 55°C 60°C
om 1000 m 2000 m
Surrounding air temperature Altitude Surrounding air temperature and altitude

H SERVOPACK Installation

3-7



3-8

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

Motor Flange

B Brake

Servomotor

Encoder

i

Motor Flange

M Brake

H Encoder

Servomotor

Shield box
Brake power supply
Brake power supply [
SERVOPACK
. | UA, VA, and WA — § g
ower supply: ol ) e ©
Three-phase, 400 VAC 5 Noise L1,12, and L3 @ S5 o
® &) Filter — L
Surge o Q
Absorber CN2A EHon &
?H S il
Power supply:
PE 24\DC
I— 24\, 0V
UB, VB, and WB = g
S S Hsl{ O
el
o - -
Host controller g CNBA and CN6B a o
®| |© CN2B £ £
ol ®| o
CNB8A I R
CN1 CN8B
‘ Clamp ‘ ‘ Clamp ‘ Clamp ‘
® @ @
/0 Safety Safety
controller function device | |function device
Symbol Cable Name Specification
0] I/O Signal Cable Shielded cable
@ Safety Function Device Cable Shielded cable
® Servomotor Main Circuit Cable Shielded cable
@ Encoder Cable Shielded cable
® Main Circuit Power Supply Cable Shielded cable
® z\él{liil—é)ATROLlNK-lll Communications Cable Shielded cable

e

H SERVOPACK Installation
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Wiring and
Connecting
SERVOPACKSs

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 Wirng Diagrams —...............49
I Wing the Power Supply o the SERVOPAGK .. 4-11

4.3.1  Terminal Symbols and Terminal Names ....... 4-11
4.3.2  Wiring Procedure for Main Circuit Connector .. 4-13
43.3 PowerONSequence..................... 4-14
4.3.4 Power Supply Wiring Diagrams .. ........... 4-15
4.3.5 Wiring Regenerative Resistors .. ........... 4-17
4.3.6  Wiring Reactors for Harmonic Suppression . ... 4-18

4.4.1  Terminal Symbols and Terminal Names .......

4.4.2  Pin Arrangement of Encoder Connectors
(CN2AandCN2B) . ... 4-19

4.4.3 Wiring the SERVOPACK to the Encoder ...... 4-20

4.4.4  Wiring the SERVOPACK to the Holding Brake . . 4-33

I/0 Signal Connector (CN1) Names and

Functions ........ .. ... 4-36
4.5.2 1/0 Signal Connector (CN1) Pin Arrangement . . 4-38
4.5.3 1/0 Signal Wiring Examples . ............... 4-39

454 1/OCircuits ... ... 4-40




‘Connecting Safety Function Signals ... .. . .4-42.
4.6.1  Pin Arrangement of Safety Function Signals

(CNBA/CNBB) . . .o oe i 4-42
46.2 I/OCircuits . ........ ... . 4-43

‘Connecting the Other Connectors ... ... .. . 4-46
4.8.1  Serial Communications Connector (CN3) ... ... 4-46

4.8.2 Computer Connector (CN7) ................ 4-46
4.8.3 Analog Monitor Connector (CN5) ............ 4-46



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.

/\ CAUTION

® Wait for at least 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.

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

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

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

Wiring and Connecting SERVOPACKSs



4.1 Wiring and Connecting SERVOPACKSs

4.1.1 General Precautions

/\ CAUTION

® 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 /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.

® |f 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.

R » Use a molded-case circuit breaker or fuse to protect the main circuit. The SERVOPACK con-
@ 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).

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 Wiring and Connecting SERVOPACKs

4.1.2 Countermeasures against Noise

41.2

Countermeasures against Noise

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

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

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

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

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

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

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

*Main Circuit Cables and 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.

Ie 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 SERVOPACKSs
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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.
- — - — - — - — - — - — - — - -
| .
‘ Noise Filter Servomotor
‘ T
400 VAC— 3
‘ L -}
2.0 mm?
| min.
‘ AC/DC
|
‘ ® | - —— — - @ QOperation relay sequence :
|
® - — — -/~ ® User signal generators ‘
| ‘
| $4 |
‘ Noise Filter > *2 J !
! }w DC ‘
é 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 Shield ground wire
/77 /7
Grounding plate Grounding plate

Wiring and Connecting SERVOPACKSs
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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 diagrams for details.
SERVOPACK

1QF
3SA
1FLT
‘ 2KM
| g
)
1KM *4
o
| AC/DC
| S

(For servo alarm

ICN115A/CN115B]

Dynamic Brake Resistor terminals

IS 5.2.3 Connecting Dynamic
Brake Resistors on page 5-7 _/

iring Servomotors on
e 4-1

PN

™,
[

.4 Wiring Servomotors orJ

age 4-19 _)

)

| | |
! 1Ry display) H
| . | |
: Servo power Servo power 1PL . |
| ON OFF 1KM IS 4.4 Wiring Servomotors !
. 4.3 Wiring the on page 4-19 _/
| Power Supply - :
to the SERVO- - oNsfr-— — ——
. PACK on page ! S .
| o 1KM 1SA | 1 ! |
. 2KM 3 /i
| KM Ry : T> 7 Analog monitors |
! 25A | 4 /
Ground to . )
| | / |
ol 4.8.3 Analog Monitor Connector |
. olkss, — L (CN5) on page 4-46 )
Ve | O] N _____'________\
Overheat protection input THA \5 .
| P P THEB /(17 |
. . . ALM+
Sequence input signal * 3 =T !
| power supply input i24 V "3 +24VIN | 6 #Z o ( (SC?QIIEOfA‘arIm O)utput |
. — -+ - or alarm)
| General-purpose sequence inputs 1and 11 [__~/SI01(P-0TA [ 7 [T9™ 4 (AM- .
(Forward Drive Prohibit input: OFF to prohibit drive) /ST (P-0TB) 12 |
_ 1 /S01+ (/BK_A+)
| General-purpose sequence inputs 2 and 12 || (8102 (N-OT_A) 8 - i General-purpose sequence
: (Reverse Drive Prohibit input: OFF to prohibit drive) /SI12(N-0T_B) 113 #Z 3 output 1 |
| N 2 (/801 [BKA) (Brake output: ON to release brake)
! General-purpose sequence inputs 3 and 13 /3103 (/DEC_A) 9 > |
(Origin Return Deceleration Switch input: 7513 /DECB) {18 302+ (/BK_B: N
| ON at limit switch) ¢ + (/BK_B+) General-purpose sequence .
: /5104 EXT_A) + 24) /802 (B B) O |
| General-purpose sequence inputs 4 and 14 ¢—— = 10 H
(External Latch Input 1: Latch when ON) /914 (/BEXT B1) {19 05 ) /5034
. N S0+ General-purpose sequence
| General-purpose sequence inputs 5and 15 | /SI05 (EXT_A2) 11 - 26),/S03- output 3 :
. (External Latch Input 2: Latch when ON) /S5 (/EXT_B2) {20 < |
| 270, /S04+ General-purpose sequence
_ output 4
: 28),/504 |
| 29 . /SO5+ General-purpose sequence
i 30/ /S05- output 5 |
*1 BAT_A+ (14
: Battery for absolute Bt = |
| encoder *2 +f|: BAT_B+ 21 & Signal ground .
. 2.8Vt04.5V L BATA- 15 IZ 4.5 Connecting I/0 Signals |
L BAT_B- (22 on page 4-36 .
T T T T T T " LON8ACN8B| T T T T T T T
e ___ Swoh  rwepalr | 4 |
| 24y _t—- | JHWBB_BT+ T
Fuse | JHWBBAI- ) 3 *K |
| [MWeBBT = N 8 | EDM A+ .
* |
| Safety *4 | |/MweB A2+ J 6 — EDM_B+ |
' |/HWBB B2+ +<* EDM_A-
| ov HWBBA- J 5 N = ”EDM_B- |
. /HWBB_B2- —
t‘ @Connemor shell

*]. 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.

Frame ground

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

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

reinforced insulation.

Wiring and Connecting SERVOPACKSs
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4.2 Basic Wiring Diagrams

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

*5. 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.

*6. If using these terminals, contact your YASKAWA representative.
Note: 1. You can use parameter settings to change some of the I/0 signal allocations. Refer to the following section
for details.
Iz 7.11/0 Signal Allocations on page 7-3
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 1/0
signals may malfunction.

3. Default settings are given in parentheses.

4-10



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 VDG, -15% to +15%
oV nals™! 0VDC
IS 4.3.5 Wiring Regenerative Resistors on page 4-17
. ‘ _ | Ifthe internal Regenerative Resistor is insufficient, remove the
Regenerative Resistor termi- | lead or short bar between B2 and B3 and connect an Exter-
B1, B2, B3 ; :
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 X-7W connection terminals for the Servomotor
UA, UB, VA, A ;
VB, WA, WB, | Servomotor terminals Main Circuit Cable (power line).
' ’ ’ Note: Do not connect the PE terminal to anything other than a ground
and PE termi
erminal.
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 rl?%/rr]?lrsnlc 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-*3 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. Make sure you check the brake specifications of the Servomotor for the 24-VDC power supply input to the
motor brake power supply terminals.
*3. SERVOPACKSs without built-in Servomotor brake control do not have these terminals.

Wiring and Connecting SERVOPACKSs
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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 VDC, -15% to +10%
- input terminals for DC
©2 power supply input 0VDC
L1, L2, L3,
B2, B3, ©1, |- None. (Do not connect anything to these terminals.)
e, ®
These are the Z-7W connection terminals for the Servomotor
UA, UB, VA, A )
VB, WA, WB, | Servomotor terminals Main Circuit Gable (power line). ,
Note: Do not connect the PE terminal to anything other than a ground
and PE termi
erminal.
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 rl?};i/::lrsmc 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-*4 supply terminals™? 0VDGC
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. Make sure you check the brake specifications of the Servomotor for the 24-VDC power supply input to the
motor brake power supply terminals.

*4. 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 6.3 Power Supply Type Settings for the Main Circuit on page 6-12



4.3 Wiring the Power Supply to the SERVOPACK

4.3.2 Wiring Procedure for Main Circuit Connector

4.3.2 Wiring Procedure for Main Circuit Connector

» Required Items: Phillips or flat-blade screwdriver

Screwdriver Seieelliar =20d Wire Strippin
Terminal Symbols Tvpe Dimensions Lenath E\fl)m]g
ye Thickness x Width [mm] 9
L1, L2, L3, B1,B2,B3, -1, -2 Flat-blade 7
UA, UB, VA, VB, WA, WB, and PE Ph”“glzgé flat- 0.6x3.5 7
24V, 0V Flat-blade 10

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

2. Remove the sheath from the wire to connect.

- T

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

Control Power Supply Terminals and Servomotor
Brake 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.

Main Circuit Terminals and Motor Terminals

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 SERVOPACKSs



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

g;wafSewo Alarm) Alarm | Alarm cleared.
Upto 5.0 s‘

Main circuit power supply OFF ON
/S_RDY (Servo Ready)
signal OFF \L
Servo ON (SV_ON)
command OFF \L

Motor power status  Power not supplied. | Power supplied.

Information T 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.
I 7.1.6 /S-RDY (Servo Ready) Signal on page 7-12

+ 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.

Q

/\ 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: SGD7W-2R6D and -5R4D

L1

oF VY

SERVOPACK

3SA | 1
g 1FLT |

- AC/DC

(For servo alarm

1Ry display)
™ X—1
1PL
Servo power Servo power
ON OFF 1KM
. . NG
T 4 g
1KM 1SA
1KM 1Ry 2KM
2SA

ALM + 1Ry

ALM - 1D

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

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

+24 V

oV

1Ry: Relay

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

» Wiring Example for DC Power Supply Input: SGD7W-2R6D and -5R4D

1]

10F 2

§55

1FLT: Noise Filter
1KM: Magnetic Contactor

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

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

SERVOPACK
1FLT |
2KM
P
g AC/DC
P
1TKM
g AG/DC
+24 V
(For servo alarm o ALM + 1Ry
1R display)
N
ALM - 1D oV
1PL D
Servo power Servo power
ON OFF 1KM
Hoe T T 12T
1KM 1SA
1KM 1Ry 2KM
2SA 1FU: Fuse
2FU: Fuse
1QF: Molded-case circuit breaker 1Ry: Relay

Wiring and Connecting SERVOPACKSs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

4-16

Using More Than One SERVOPACK

Connect the ALM (Servo Alarm) output for these SERVOPACKS in series to operate the alarm
detection relay (1RY).

When a SERVOPACK alarm is activated, the ALM output signal transistor turns OFF.

The following diagram shows the wiring to stop all of the Servomotors when there is an alarm
for any one SERVOPACK.

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

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

Power supply
RS T

NENEAS1QF

3SA

oy ) Servomotor
B
3 »SERVOPACK @
! L3
Relay [ M
terminal Relay oNi 1R+24\/
terminal ALM )
AM- D
(For servo alarm
display)
I\ R
Servomotor
1PL
Servo power Servo power i M

ON OFF 1KM

| = 4 g Relay @

terminal Relay
1KM 18A terminal J ALM+
2KM
ALM A

2SA

Servomotor

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

4FLT: Noise Filter 3SA: Surge Absorber

1KM: Magnetic Contactor 1D: Flywheel diode oV

(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 details.
[JQ =-7-Series £-7S/2-7W SERVOPACK with 400 V-Input Power Safety Precautions (Manual No.: TOMP C710828 02)



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.

/A\ 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.

mﬁmmﬁ
@ﬁ I
L] i

Il i

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

Enlarged View

onl03

a (130

3. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resistance).
Refer to the following section for details on the settings.
& 6.18 Setting the Regenerative Resistor Capacity on page 6-52

Wiring and Connecting SERVOPACKSs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.6 Wiring Reactors for Harmonic Suppression

436  Wiring Reactors for Harmonic Suppression

You can connect a reactor for harmonic suppression to the SERVOPACK when power supply har-
monic suppression is required. Connection terminals ©1 and ©2 for a DC Reactor are connected
when the SERVOPACK is shipped. Remove the lead wire and connect a DC Reactor as shown in
the following diagram.
SERVOPACK
DC Reactor

O1

©2
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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

CN102A (UA, VA,

Servomotor terminals for axis

Refer to the following section for the wiring proce-

and WA) A dure.

CN102B (UB, VB, Servomotor terminals for axis | K& 4.3.2 Wiring Procedure for Main Circuit Connector on
and WB) B page 4-13

@ Ground terminal -

CN2A Encoder connector for axis A

CN2B Encoder connector for axis B

Connector Symbols

Terminal Name

Specification

CN115A (D1 and D2)

Dynamic Brake Resistor
terminals for axis A

CN115B (D1 and D2)

Dynamic Brake Resistor
terminals for axis B

These terminals are connected to an External Dynamic

Brake Resistor.

44.2

Pin Arrangement of Encoder Connectors (CN2A and CN2B)

» 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 SERVOPACKSs



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.
IZ 12.1.3 Replacing the Battery on page 12-3

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

SERVOPACK
Absolute encoder % CN102A
CN2A UA
*1 i .~ PS )5 VA
¢ /PS ) 6 WA
‘ : D
. lpasy )1
¢ PGOV ) 2
[ | ABAT() } 3
Gl g 1/ I BATL) ) 4
T
E‘ - Connector
Battery[ shell
(Shell Encoder Cable
with a Battery Case
__CN‘IOZB
Absolute encoder ) UB
VB
*1 i~ PS 5 WB
L /P
¢ iva /PS ) 6 @
‘ : PG5V 1
C L PGOV ) 2
[ ABAT(+) J 3
ST ! BAT(-) 4
r~ 1‘ !
E{ - Connector
Battery shell ~
(Shell Encoder Cable [ @
with a Battery Case

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

!
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

» Wiring Example When Installing a Battery on the Host Controller

SERVOPACK
*2
Absolute encotielr CINOA CN1 OSAA
DN PS )5
i VA
o /PS
¢ :: )6 WA
‘ N ‘ ®
| | PGSV J 1
C_ T 7 Paov )2 .
[ b CN1
| h BATW) )3 17 | BAT A+ |
C o/ BATO) 3 4 18 LBAT A /T = Batteny
:\ ,“ Connector
by shell
(Shell
CN102B
Absolute encoder *2 uB
—*1L = CN2B VB
PN PS 5 WB
g /PS ) 6 @
‘ L PGEV ) 1
C TV peov )2 “
[ P CNf
| _n BAT() ) 3 21 | BATB+ | h .
(/i BATH )4 20 ) BATB- |/} " -+ Battery
i\ /3 Connector
b shell

(Shel)

| 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
Il

e

[©

Important

» When Installing a battery on the Encoder Cable
Use the Encoder Cable with a Battery Case that is specified by Yaskawa.
Refer to the catalog for details.

* When Installing a battery on the Host Controller

Insert a diode near the battery to prevent reverse current flow.

Circuit Example

— T

T + Battery

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

Required Component Specifications

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

Junction temperature: Tj > 125°C

Wiring and Connecting SERVOPACKSs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

When Using an Incremental Encoder

SERVOPACK

2
nl Ches Js

: /PS ) 6 UA
3 J VA
| PG5V ) 1 WA

)2 @

. PGOV

Incremental encoder #

VN NZERNY

Connector
shell

Shield

Incremental encoder
*2 CN2B
*1 { A PS 5 CN102B
C /i /s e UB
[ M J VB
: [ PGSV ) 1 Wé

Connector
shell

(Shell) Shield

d

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

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

‘v
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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.

2 8onnections to Linear Encoder from Dr. JOHANNES HEIDENHAIN
mbH

B LIC4100 Series, LIC2100 Series, LC115, and LC415

Absolute linear encoder Interface Unit from
from Dr. JOHANNES Dr. JOHANNES Cable from
HEIDENHAIN GmbH HEIDENHAIN GmboH HE%;SSQN'\&E%H SERVOPACK
Head SN EmoR TPERoA
7w PS5 UA
b WA
| APGBV 1 ©
| PGOV) 2
| ,}
I iConneotor
Connector shell
shell O ’
Shield &
Absolute linear encoder Interface Unit from
from Dr. JOHANNES Dr. JOHANNES Cable from
HEIDENHAIN GmboH HEIDENHAIN GmboH HEEI)ISEJI(\?I:'QN%ESbH
Head SN SMOR | reNpB
‘A PS5 UB
VB
WB
@
Connector gﬁglnector
shell

Wiring and Connecting SERVOPACKSs

* ;Zi ‘ represents a shielded twisted-pair cable.
-
Sales of the interface unit EIB3391Y with the LIC4100 and LIC2100 series have ended due to

Information 10" elease of the LIC4190, LIC3190, and LIC2190 series.
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

m LIC4190, LIC3190, and LIC2190 Series
Absolute linear encoder
from Dr. JOHANNES
HEIDENHAIN GmbH SERVOPACK

. CN2A
W PS5 UA
i /s )6 VA
‘ WA

B ®
NP
L/t peov ) 2

c Connector
onnector shell

shell o o
Shield d

Absolute linear encoder
from Dr. JOHANNES
HEIDENHAIN GmbH

Connector

Connector shell

shell
Shield

* ;ZJi represents a shielded twisted-pair cable.
o
€@ Connections to Linear Encoder from RSF Elektronik GmbH

Absolute linear encoder
from RSF Elektronik GmbH SERVOPACK

. CN2A
- PS,) 5 UA
i /s )6 VA
‘ WA

Connector

Connector shell

shell

ST\ieId

Absolute linear encoder
from RSF Elektronik GmbH

. CN2B
(o PSS uB
i /s )6 VB
‘ wB

&

Connector

Connector shell

shell @
Shield

* gzli represents a shielded twisted-pair cable.
.



4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

€ Connections to Linear Encoder from Mitutoyo Corporation

Absolute linear encoder

from Mitutoyo Corporation SERVOPACK
CN2A [ ON102A |
2
6 A
WA
1 PG5V 1 &
5 i ; ! PGOVi 2
Connector
Connector shell
shell O °
Shield S

Absolute linear encoder
from Mitutoyo Corporation

.

2 o PS5 UB
i . /Psl6 VB
wB

&)

o]

Connector
shell

Connector
shell

®)

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

€ Connections to Absolute Linear Encoder from Renishaw PLC

Absolute linear encoder
from Renishaw PLC SERVOPACK

. CN2A
PS5 UA
/o 6 VA
WA

&
PG5V ) 1
i Z PGOV g 2

c Connector
onnector shell

shell
Smdd d

Absolute linear encoder
from Renishaw PLC

CN2B
5 UB
/PS VB
WB

PG5V
i ; PGOV i

Connector
shell

Connector
shell

Shield

* gzli represents a shielded twisted-pair cable.
e

Wiring and Connecting SERVOPACKSs
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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

. CN2A

ST UA

/. /s )6 VA M
L WA

b D
L APGBV, /1

L/ PGOV.) 2

Connector
Connector
shell

shell

Absolute linear encoder
from RLS d.o.o.

Connector
shell

Shield

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

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

Absolute linear encoder
from Magnescale Co., Ltd. SERVOPACK

PG5V 1
i ; PGOV g 2

c Connector
onnector shell

shell
Sh|e|d d

Absolute linear encoder
from Magnescale Co., Ltd.

CN102B

5 uB

/PS VB
WB

@
PGSV
Z PGOV

Connector
shell

Connector
shell

Shield

hd

* ;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

2 gonnections to Absolute Linear Encoder from Fagor Automation S.
oop.

Absolute linear encoder
from Fagor Automation S. Coop. SERVOPACK

KH!E!
PS
i Z /Psi
mm
&
PG5V, 1
i Z PGOVi 2

Connector
Connector shell

shell
Shleld

Absolute linear encoder
from Fagor Automation S. Coop.

CN2B
5 uB
/PS.) 6 VB
WB

&
PG5V
i Z Peovi

Connector
shell

Connector
shell

* ;Z? represents a shielded twisted-pair cable.
o

€ Connections to Absolute Linear Encoder from Canon Precision Inc.

Absolute linear encoder
from Canon Precision Inc. SERVOPACK

lﬂﬁﬂ!
i 2 /Psi

PGSV 1
PGOV 2

Wiring and Connecting SERVOPACKSs

c Connector
onnector she

shell
Smeb b

Absolute linear encoder
from Canon Precision Inc.

CN2B
5 UB
/PS,) 6 VB
WB

D
| PG5V
i 321 PGOVE

Connector
shell

Shield

* QZ? represents a shielded twisted-pair cable.
.
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to

the Encoder

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

*
1 A COS
9 ; Z ‘ /cosi
; Z /SIN i}

Linear encoder from
Dr. JOHANNES
HEIDENHAIN GmbH

.
N COS
; 12 § /cosi

]

9

3 | A SIN
11 ; Z | /sn\é
14 | I~ REF

L/l JREF

Shield

Serial Converter Unit

PS5
/ /PSE 6

SERVOPACK

7 i 323 /REFi 7
4 Lo 5V 4 1 L APGEY ) 1
2 v 2 Q /| Paov z
: i
Chor?lnector Cﬁ)rhnector
e > e
Shield Connector|

=

@

Connector
shell

hell

Shield

Serial Converter Unit

PS
/PS

11
14

Connector

1 | APGEV
Q /" poov ] 2
o

o

i UB
6 VB
E=0
©

-

Connector

hell
Connector

hell
Shield

*o Z: 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 Renishaw PLC

Linear encoder from

Renishaw PLC Serial Converter Un

9 2

Connector
shell

Connector
shell

Linear encoder from
Renishaw PLC

Connector
shell

Connector
shell

it

Shield

SERVOPACK
: o
O PS /5 UA
323 /PSi 6 VA
P WA
. ©
1 | APGBY A
é:i /| PGov j 2
)
Connector
shell
Shield é
uB
VB
wB

=0

Wiring and Connecting SERVOPACKSs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

€ 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

. e m

PG5V 1
i ; PGOV E 2

Connector
Connector shell

o
shell Sh|e|d é

Linear encoder from
Magnescale Co., Ltd.

UB
VB M
wB

<

Connector

Connector shell
shell

Shield

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

4.4.3 Wiring the SERVOPACK to the Encoder

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

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

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

Linear encoder Interpolator SERVOPACK
Head CN2 A
-ON102A
5
Cable from g
Magnescale Co., Ltd.
PG5V J 1
; Z PGOV g 2

Connector

Connector shell

O °
shell Shield o
Linear encoder Interpolator
ricad * CN2BJ  [cNi0zB

:' § PS /5 UB
; ; /PS i 6 VB E( ] )
Cable from WB

Magnescale Co., Ltd. @

Connector

Connector shell

shell

Shield

* ;Zi represents a shielded twisted-pair cable.

T

Wiring and Connecting SERVOPACKSs
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4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

m SL700, SL710, SL720, and SL730
* MJ620-T13 Interpolator

Linear encoder Interpolator SERVOPACK
Head CNoA
* CN102A
Cable from iﬁ; 6 VA
Magnescale Co., Ltd. Do Wé
L A Pcov ) 2
Lo
oV +5V
Connector
External power supply Connector shell
shell @ ®
Shield &
Linear encoder Interpolator
Head * CN2BJ  'cNi102B
O PS 5 UB
Magnescale Co., Ltd. b Wé
oV +5V
Connector
External power supply Cﬁqlnector shell
shel

Shield

* ;ZJi represents a shielded twisted-pair cable.

T

€ Connections to Linear Encoder from Canon Precision Inc.

Linear encoder from
Canon Precision Inc. SERVOPACK

.
o PS 5 UA
: /PS ) 6 VA
‘ WA

- D
NP R
L/t pGov ) 2

Connector
shell

Connector
shell

Linear encoder from
Canon Precision Inc.

« CN2B
) PS /5 UB
! /PS, ./ 6 VB
i WB

Connector
shell

Shield

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

4.4.4 Wiring the SERVOPACK to the Holding Brake

444

Wiring the SERVOPACK to the Holding Brake

[©

Important

« If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and

brake power supply. Refer to the catalog for details.

A Surge Absorber is not required for axis A if a SERVOPACK with built-in Servomotor brake
control is used with a Servomotor with a Brake.

After the Surge Absorber is connected, check the time required to brake in your application.
The Surge Absorber may affect the time required to brake.

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 6-33

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

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

Wiring and Connecting SERVOPACKSs
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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 SERVOPACKS without built-in Servomotor brake control is provided

below.

Power supply

SERVOPACK

Servomotor with a
Holding Brake for axis A

UA

BB (=

Co

Sque
Absorber
Ho

Servomotor with a
ding Brake for axis B

uB

VB

WB

(/BK_B+)

BK-RY2

2D

+24 V

vo
<

% (/BK_B-)

Brake power supply

DC side
for axis A \

BK-RY1

AC DC

Brake power supp

for axis B

y

DC side
v

BK-RY2

o

Sque
Absorber

BB (=

AC DC ;

-

BK-RY1 and BK-RY2: Brake control relays
1D and 2D: Flywheel diodes

* Install the Surge Absorber near the brake terminals on the Servomotor.
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4.4 Wiring Servomotors

SERVOPACKSs with built-in brake control contain a brake relay.

4.4.4 Wiring the SERVOPACK to the Holding Brake

SERVOPACKSs with Built-in Servomotor Brake Control

The wiring is different because of the built-in brake relay. The following figure shows a wiring

example.

SERVOPACK

Servomotor with a
Holding Brake for axis A

UA

VA
WA

B LS

DC+

DC-

Servomotor with a
Holding Brake for axis B

+24V
(BK_B+) BK-RY2

] 2D
24 [(/BK B)

vo
<

for axis A

Brake power supply

B

C o+

AC/DC

Brake power su
for axis B

pply

DC*side
BK-RY2

AC DC

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

» Connector Specifications

Surge
Absorber

Connector

No. Model

Number of
Pins

Manufacturer

CN117 BLF 5.08HC/04/180LR SN BK BX SO 4 Weidmdller 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.

Wiring and Connecting SERVOPACKSs
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4.5 Connecting I/0O 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 1/0 signal pins for the

default settings.

Input Signals

Default settings are given

in parentheses.

Signal Pin No. Name Function Reference
/SI((); * 7 General-purpose You can allocate the input signals
(P-OT_A) Sequence Inputs 1 and 11 | t5 yse with parameters.

/SI1* 10 (Forward Drive Prohibit (Stops Servomotor drive (to prevent
(P-OT_B) Input) overtravel) when the moving part of | . .o
/S102* 8 General-purpose the machine exceeds the range of pag
(N-OT_A) Sequence Inputs 2 and 12 | movement.)
/SI12* (Reverse Drive Prohibit * For axis A:/SI01 and /SI11
- « For axis B: an
(N-OT_B) 13 Input) F B: /SI02 and /SI12
/S103* You can allocate the input signals
(/DEC_A) 9 General-purpose to use with parameters.
B Sequence Inputs 3 and 13 | (Connects the deceleration limit _
. (Origin Return Decelera- switch for origin return.)
/8113 18 tion Switch Input)  For axis A: /SI03
(/DEC_B) + For axis B: /SI13
/S104* 10
(/EXT_A1) General-purpose You can allocate the input signals
/SH4+ Sequence Inputs 4 and 14 | {5 yse with parameters.
VEXT_B1) 19 (External Latch Input 1) (Connect the external signals that
/SI05; latch the current feedback pulse -
VEXT_A2) 11 General-purpose counter.)
/S|15; Sequence Inputs 5 and 15 | * For axis A: /SI04 and /SI05
Inputs the sequence input signal
power supply.
+24VIN 6 Sequence Input Signal Allowable voltage range: 24 VDC 3
Power Supply Input +20%
The 24-VDC power supply is not
provided by Yaskawa.
BAT_A+ 14
Battery for Absolute Connecting pin for the absolute
BAT B o1 Encoder (+) encoder backup battery.
-b+ Do not connect these pins if you
use the Encoder Cable with a Bat- | —
tery Case.
BAT_A- 15 =
Battery for Absolute » For ax!s A: BAT_A+ and BAT_A-
Encoder (-) » For axis B: BAT_B+ and BAT_B-
BAT_B- 22
TH A 5 Inputs the overheat protection sig-
- nal from a Linear Servomotor or
Overheat Protection Signal E;oa@h?nseensor attached to the -
TH_B 17 .

» For axis A: TH_A
» For axis B: TH_B

* 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.



4.5 Connecting I/O 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 7-10
/SOT+ 1 General-purpose
VBK A+) Sequencpe) O%tput 1 You can allocate the output signals to use
/SO1-* with parameters.

2 (Brake Output) P )

(/BK_A-) (Controls the brake. The brake is released ae 6231
/S02+* 5 when the signal turns ON (closes).) pag
(BK B+) |23 General-purpose « For axis A: /BK_A+ and /BK_A-
/SO2-* %;qﬁeﬂgetOUttput 2 « For axis B: /BK_B+ and /BK_B-
(/BK_B-) 24 (Brake Output)
/S03+* 25 General-purpose
/SO3-* 26 Sequence Output 3
/S04+* 27 General-purpose Used for general-purpose outputs. B
/SQO4-* 28 Sequence Output 4 Set the parameters to allocate functions.
/SO5+* 29 General-purpose
/SO5-* 30 Sequence Output 5
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 7-7

Wiring and Connecting SERVOPACKSs
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4.5 Connecting I/0O Signals

4.5.2 1/0 Signal Connector (CN1) Pin Arrangement

452  1/0 Signal Connector (CN1) Pin Arrangement

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

No Signal Specification No Signal Specification
. ) Battery for Absolute . General-purpose
o ;gg; o 15 | BAT_A Encoder (-) for Axis A 30 |/805 Sequence Output 5
15 |I90O 30
0oL Battery for Absolute General-purpose
oor 14 | BAT A+ Encoder (+) for Axis A 29 | /S05+ Sequence Output 5
OO
IOQI] /SI12 General-purpose ) General-purpose
j%%j 13 (N-OT_B) Sequence Input 12 28 /S04 Sequence Output 4
" Essl T 1o |/S11 General-purpose o7 | /5044 General-purpose
‘jggj (P-OT_B) Sequence Input 11 Sequence Output 4
P'f —= '?‘2 11 /SI5 General-purpose 26 | /303- General-purpose
Top Vi U0 (/EXT_A2) | Sequence Input 5 Sequence Output 3
op View o
Signal Connector 10 /Sl4 General-purpose 25 | /5034 General-purpose
(/EXT_A1) | Sequence Input 4 Sequence Output 3
9 /SI3 General-purpose o4 /S02- General-purpose
(/DEC_A) Sequence Input 3 (/BK_B-) Sequence Output 2
8 /SI2 General-purpose 53 /S0O2+ General-purpose

i (N-OT_A) Sequence Input 2 (/BK_B+) Sequence Output 2
Top View of I/0O

Signal Connector 7 /S General-purpose 5o | BAT B- Battery for Absolute
(P-OT_A) Sequence Input 1 - Encoder (-) for Axis B

Sequence input signal Battery for Absolute

6 +24VIN power supply input 2 BAT_B+ Encoder (+) for Axis B
5 ™ A Overheat Protection 20 /SI15 General-purpose
- Input for Axis A (/EXT_B2) Sequence Input 15
) /SI14 General-purpose
4 ALM Servo Alarm Output 19 VEXT B1) | Sequence Input 14
/SI13 General-purpose
3 ALM+ Servo Alarm Output 18 (/DEC_B) Sequence Input 13
> /SO1- General-purpose 17 |TH B Overheat Protection
(/BK_A-) Sequence Output 1 - Input for Axis B
y /SO1+ General-purpose 16 |sa Signal ground

(/BK_A+) Sequence Output 1




4.5 Connecting I/O Signals

4.5.3 1/0 Signal Wiring Examples

4.5.3

I/0 Signal Wiring Examples

Using a Rotary Servomotor

Photocoupler outputs

ERVOPACK
SERVOPAC Max. allowable voltage: 30 VDC

Max. allowable current: 50 mA DC
Overheat protection input % ?7
Sequence input signal - 3 | ALM+
power supply input 124V * 424VIN | 6 4T KQ Servo Alarm Output
Forward Drive Prohibit input—— [ E—M iz 1< (OFF for alarm)
e P-OT_A 7 = 4 )ALM-
(prohibited when OFF) %'\P_OLB 5 ‘
Reverse Drive Prohibit input =+ 1) /BK A+
(prohibited when OFF) »—'\m’g}g 183 1 #Z $< Brake Output
e - 2 | /BKA (released when ON)
(S)riginhReturn Deceleration /DEC_A 9 %%1%
witch input — = 23),/BK B+
(LS active when ON) /DEC B 18 } Fr‘ake odutp#t o
- BK B released when
External Latch Input 1 |  /EXT At 10 %%*g 24 =
(latch when ON) /EXT_B1 19 25 /303+ General-purpose
External Latch Input 2 L /EXT A2 11 1@ /503~ sequence output 3
(latch when ON) /EXT_B2 20 27),/S04+ General-purpose
1504 sequence output 4
1[S04
29 (. /SO5+ General—purpf)s? 5
; sequence outpu
30/, /505- q p

Signal ground

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

reinforced insulation.

Note: 1. You can use parameter settings to change some of the 1/O signal allocations. Refer to the following section

for details.

I 7.11/0 Signal Allocations on page 7-3

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 1/O signals may malfunction.

Using a Linear Servomotor

Overheat protection input
Sequence input signal

THA : 5
TH.B (17

SERVOPACK

Photocoupler outputs
Max. allowable voltage: 30 VDC

CN1

Max. allowable current: 50 mA DC

: P 4.7 kO ==
'[:)ower Zug ply Igpu;.b. + inout LZA e R Servo Alarm Output
orward Drive Prohibit input —= P-OT A 7 = - OFF for alarm
(prohibited when OFF) R e s w — ( )
Reverse Drive Prohibit input N-OT_A 8 %%1% fBK AT
(prohibited when OFF) N-OT B 13 Brake Output
B /BK_A- (released when ON)
Origin Return Deceleration JDEC A 9 #1 <
Switch input t— DEC B 5 JBK B+
(LS active when ON) - SO B
o /BK B- rake Output
External Latch Input 1 |  /EXTA1 10 e < (released when ON)
latch when ON /EXT_B1 19
( ) N 25 [303+ General-purpose
External Latch Input 2 L /EXTA2 11 - 26, /SO3- sequence output 3
(latch when ON) JEXT_B2 20

General-purpose
sequence output 4

General-purpose
sequence output 5

Signal ground

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

reinforced insulation.

Note: 1. You can use parameter settings to change some of the I/O signal allocations. Refer to the following section

for detalils.

Iz 7.11/0 Signal Allocations on page 7-3

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.

Wiring and Connecting SERVOPACKSs
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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 7 to 13 and 18 to 20.

Examples for Relay Circuits Examples for Open-Collector Circuits
SERVOPACK SERVOPACK
24 VDC 124VIN_ 4T KQ 24 VDC +24VIN 4-g9

# [ Eg., /DECQ #2431(: Z¥[ E.g. /DEC #Z%Si(:

5

Note: The 24-VDC external power supply capacity must be 100 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 4-39 are for sink circuit connections.

Sink Circuits Source Circuits
24V 24V
+ = SERVOPACK input side + - SERVOPACK input side
Photocoupler Photocoupler
| Internal * | Internal
Switch E] v j;i [ signal Switch [_T:D Y AL E signal
—— ﬁ I~ level ﬁ + I~ level
Photocoupler Photocoupler - |
* | Internal LS | Internal
Switch [j Y A3 E signal Switch D Y AS E7 signal
— ™ 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
5VDC to 30 VDC

Photocoupler
SERVOPACK — SERVOPACK 5 VDC to 30 VDC
Zigjz 1 [: Relay
] DS | - L
(] $3(
—»> —»>
7 7 %ﬁ

Example for Line Receiver Circuit

SERVOPACK 5VDC to 30 VDC

0
B

v

1

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

Wiring and Connecting SERVOPACKSs
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4.6 Connecting Safety Function Signals

4.6.1 Pin Arrangement of Safety Function Signals (CN8A/CN8B)

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 11 Safety Functions

461 Pin Arrangement of Safety Function Signals (CN8A/

CNS8A Pin Layout

Pin No. Signal Name Function

1 _

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

3 /HWBB_A1- Hard Wire Base Block Input 1 for Axis

4 /HWBB A1+ A For a hard wire base block input. The

— base block (motor power turned OFF)

5 /HWBB_A2- Hard Wire Base Block Input 2 for Axis | is in effect when the signal is OFF.

6 /HWBB_A2+ A

7 EDM_A- Turns ON when the /HWBB_A1 and
External Device Monitor Output for the /HWBB_AZ2 signals are input and
Axis A the SERVOPACK enters a base block

8 EDM_A+ State

CN8B Pin Layout

Pin No. Signal Name Function

1 _

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

3 /HWBB_B1- Hard Wire Base Block Input 1 for Axis

4 /HWBB B+ B For a hard wire base block input. The
— base block (motor power turned OFF)

5 /HWBB_B2- Hard Wire Base Block Input 2 for Axis | is in effect when the signal is OFF,

6 /HWBB_B2+ B

7 EDM_B- Turns ON when the /HWBB_B1 and

External Device Monitor Output for the /HWBB_B?2 signals are input and
8 EDM_B+ Axis B tr;etSERVOPACK enters a base block
state.




4.6 Connecting Safety Function Signals

4.6.2 1/0 Circuits

462 1/0 Circuits

[©

Important

For safety function signal connections, the input signal is the 0-V common and the output signal
is a source output. This is opposite to other signals described in this manual.
To avoid confusion, the ON and OFF status of signals for the safety function are defined as fol-
lows:
ON: The state in which the relay contacts are closed or the transistor is ON and current flows
into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current
flows into the signal line.

Safety Input Circuits

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

signals.
Input Signal Connection Example
SERVOPACK
24-V power supply CNBA/CN8B
Switch
= o Ty /HWBB A1t
S B 709
|  Al-
i JHWBB_Bi-
|
Use a switch that has ‘ /HWBB_A2+: 6 47KQ
low-current contacts. L /HWBB_B2+
/HWBB A2-

0 VJ? /HWBB_B2-

€ Input (HWBB) Signal Specifications

Wiring and Connecting SERVOPACKSs

Type Signal CcF))?nneN?or Status Meaning
ON (closed) Does not activate the HWBB for axis A (normal
JHWEB A1 CN8A-4 operation).
- CNB8A-3 OFF (open) Activates the HWBB for axis A (motor current shut- n
OFF request).
ON (closed) Does not activate the HWBB for axis A (normal
JHWBB A2 CN8A-6 operation).
- CNB8A-5 OFF (open) Activates the HWBB for axis A (motor current shut-
Inputs P OFF request).
Does not activate the HWBB for axis B (normal
JHWBB B1 CN8B-4 ON (closed) operation).
- CN8B-3 OFF (open) Activates the HWBB for axis B (motor current shut-
OFF request).
ON (closed) Does not activate the HWBB for axis B (normal
JHWBB B2 CN8B-6 operation).
- CN8B-5 OFF (open) Activates the HWBB for axis B (motor current shut-
OFF request).
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4.6 Connecting Safety Function Signals
4.6.2 1/0 Circuits

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

Iltem Characteristics Remarks
Internal Impedance 4.7 kQ -
Operating Voltage Range +24 V £20% -

Time from /HWBB_A1 and /HWBB_A2 signals or /
Maximum Delay Time 8 ms HWBB_B1 and /HWBB_B2 signals turning OFF until
HWBB is activated

Diagnostic Output Circuits

The EDM_A and EDM_B output signals uses source circuits. The following figure shows a con-
nection example.

SERVOPACK _ Host controller

CN8A/CN8B 24-V power supply

8 | EDM_A+

g EDM_B
*ﬁz - Kﬂ({‘:i EDM_AT
; 1

EDM_B-

a3

4 EDM_A and EDM_B Output Signal Specifications

Type Signal Pin No. Output Status Meaning
ON Both the /HWBB1 and /HWBB2 signals are operat-
CNB8A-8 ing normally.
EDM_A - ;
CNB8A-7 OFF The /HWBB1 signal, the /HWBB2 signal, or both
Output are not operating.
utpu
P ON Both the /HWBB11 and /HWBB12 signals are
CN8B-8 operating normally.
EDM_B - :
CN8B-7 OFF The /HWBB11 signal, the /HWBB12 signal, or both

are not operating.

The electrical characteristics of the EDM_A and EDM_B output signals are as follows:

Item Characteristics Remarks
Maximum Allowable Voltage |30 VDC -
Maximum Allowable Current | 50 mA DC -

Voltage between EDM_A+ and EDM_A- and between
EDM_B+ and EDM_B- when current is 50 mA

Time from a change in the /HWBB_A1 and /HWBB_A2
Maximum Delay Time 8 ms signals or /HWBB_B1 and /HWBB_B2 signals until a
change in the EDM_A or EDM_B signal

Maximum ON Voltage Drop |[1.0V
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4.7 Connecting MECHATROLINK-IIl Communications Cables (RJ-45)

Connecting MECHATROLINK-IIl Communications Cables (RJ-45)

Connect the MECHATROLINK-IlIl Communications Cables to the CNBA and CN6B connectors.

Host controller

L2

Wiring and Connecting SERVOPACKSs

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

Use the cables specified in the selection table for the MECHATROLINK-III Communications
Cables (RJ-45). The maximum cable lengths are as follows:

» Cables with Connectors on Both Ends and No Ferrite Cores: 30 m
» Cables with Connectors on Both Ends and Ferrite Cores: 50 m

Selection Table
Contact your Yaskawa representative for details.

Type Length (L) Order Number*

0.2m,05m,1m,2m,
3m,4m,5m, 10 m, 20 m,

JZSP-CM3RR00-0O00-E
(O0O: 00P2/00P5/01/02/03/04/05/10/20/30)

Cables with Connectors on
Both Ends and No Ferrite Cores

and 30 m
Cables with Connectors on 10 m, 20 m, 30 m, and JZSP-CM3RR01-00-E
Both Ends and Ferrite Cores 50m (O0O: 10/20/30/50)

* Replace the boxes (O0) in the order number with the code for the cable length.

External Dimensions

Cables without Ferrite Cores Cables with Ferrite Cores

L ‘ L

B

Tz )m—
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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 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)

@ Use the Cable specified by Yaskawa for the Computer Cable. Operation will 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)

4-46

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

White Measuring probe
Black Black
Connect to CN5 Black Probe ground :\:gtijumrgrﬂ*
on the SERVOPACK. White Red Measuring probe
Red Black
Probe ground

* The measuring instrument is not provided by Yaskawa.

Refer to the following section for information on the monitoring methods for an analog monitor.
Iz 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.

[ ntroduction to the Dynamic Brake . ....52
EEH Using e DynamioBrake ... 83

5.2.1 Using the Dynamic Brake ..................

5.2.2  Selecting the Dynamic Brake Resistor ........ 5—4
5.2.3 Connecting Dynamic Brake Resistors ......... 5-7
5.2.4  Setting the Energy Consumption and Resistance

of the Dynamic Brake Resistor .............. 5-9

[l Goasting Distances for Dynamic Braking . .. 510,

5.3.1  Coasting Distance during Dynamic Braking ... 5-10
5.3.2 Data for Calculating Coasting Distance . . .. ... 5-11




5.1 Introduction to the 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 5.3 Coasting Distances for Dynamic Braking on page 5-10

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.

Stop the motor by the applying

Pn001 |n.O00O0O1 dynamic brake and then release the After restart Setup
dynamic brake.
n.0O002 Coast the motor to a stop without the

dynamic brake.




5.2 Using the Dynamic Brake

Using the Dynamic Brake

This section describes how to use the dynamic brake.

5.2.1 Using the Dynamic Brake

521 Using the Dynamic Brake

Set up the SERVOPACK according to the following flowchart.

N
Using the dynamic brake? ©

Yes ‘

Using the built-in
dynamic brake?

No*

Yes

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

Y
Set the motor stopping Set the motor stopping method.

method. (Pn001 = n.OOOX) (Pn001 = n.00OOX)

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.

* 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.

Wiring and Settings for the Dynamic Brake
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5.2 Using the 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.

Stop the motor by the applying
Pn001 (n.OO0O1 dynamic brake and then release the After restart Setup
dynamic brake.

Coast the motor to a stop without the
dynamic brake.

n.O00O0O2

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 Using the 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 Resis-
tance (x5%)
-2R6D 30 Q
SGD7W
-5R4D 20 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

SGD7W-2R6D SGD7W-2R6D
= 40 : : =70
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25 N\ SGM7A-04DCIF 26 30 =\ - SGM7A-08DOF
— . = —
e 10 N < SGM7A-02D00F 5€ 50 N ——SGM7G-05DOR
2g 10 A — seM7J-0200F | 2E 7 N
- A 05 . ﬁ'\# —Aa1.0 —
0.0 E 0.0
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
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Wiring and Settings for the Dynamic Brake



5.2 Using the Dynamic Brake

5.2.2 Selecting the Dynamic Brake Resistor

& Linear Servomotors

SGD7W-2R6D
3500 ‘ ‘ ‘
EZ 3000 |\ SGLFW-35D230A ——
£ 2500 v | | |
—— SGLFW-35D120A
2000 o | ‘ |

—— SGLFW2-30D120A
P SGLFW2-30D070A
1000 |~ X
\ \
500

\7\

0.0 —
0 200 400 600 800 1000 1200

Dynamic Brake Resistance (Q)

Instantaneous Ma:
Dynamic Brake Force
o
S
o

€ 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.

B Linear Servomotors

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

Load mass: m, [kg]

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

Eps = 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.

Iltem Specification

Resistance ()
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 Using the Dynamic Brake

5.2.3 Connecting Dynamic Brake Resistors

5.2.3

Connecting Dynamic Brake Resistors

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

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.

SERVOPACK Model | Terminal Symbols Terminal Name Specification
Axis A: D1A and D2A | Dynamic Brake Resistor | These terminals are connected to
SGD7W-2R6D, 5R4D Axis B: D1B and D2B | terminals an External 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.

/\ 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.

Wiring and Settings for the Dynamic Brake
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5.2 Using the Dynamic Brake
5.2.3 Connecting Dynamic Brake Resistors

* Required Items
Required ltem 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.

-
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 Dynamic Brake Resistors to the D1A and D2A terminals and to the D1B and
D2B terminals on the SERVOPACK.

Note: 1. The D1A, D2A, D1B, and D2B terminals are in the locations shown in the following figure. Do not

connect anything to the D3 terminal.
2. Terminal labels (D1A, D2A, D1B, and D2B) are provided on the Dynamic Brake Resistor connector.

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
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5.2 Using the Dynamic Brake

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

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).

/\ 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

Pn601 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 10J 0 After restart Setup

Dynamic Brake Resistance |Speed| [Position| [Torquel

Pn604 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 10 mQ 0 After restart Setup

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 Coasting Distances for Dynamic Braking

5.3.1 Coasting Distance during Dynamic Braking

5.3

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.

5.3.1

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

* o, B: Coasting distance coefficients*

« Zm: Characteristic impedance*

* Tpy [s]: Dynamic brake operating time = 5 [ms] or less

* Refer to the following section for details on the coasting distance coefficients and characteristic impedance.
Iz 5.3.2 Data for Calculating Coasting Distance on page 5-11

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 Tpy [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 [Q2]: Resistance of Dynamic Brake Resistor

* Vmg [m/s]: Movement speed before starting dynamic braking

* o, B: Coasting distance coefficients*

« Zm: Characteristic impedance*

* Tpy [s]: Dynamic brake operating time = 5 [ms] or less

* Refer to the following section for details on the coasting distance coefficients and characteristic impedance.
Iz 5.3.2 Data for Calculating Coasting Distance on page 5-11



5.3 Coasting Distances for Dynamic Braking

5.3.2 Data for Calculating Coasting Distance

532 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
a B [x107]
SGM7G-05D0OF 3.56 980.46
SGM7J-02D0OF 48.85 588.19
SGD7W-2R6D
SGM7J-04D0OF 11.15 317.05
SGM7A-02D0OF 33.65 2531.91
SGM7G-05D0OF 3.56 980.46
SGM7J-04D0OF 11.15 317.05
SGM7A-04D0OF 8.50 2710.91
SGM7G-09DOF 3.52 366.36
Rotary Servomotors
SGM7J-08D0OF 7.61 244.05
SGM7A-08DOF 7.68 520.12
SGD7W-5R4D
SGM7G-05DOR 8.12 429.13
SGM7A-15D0OF 6.85 301.37
SGM7G-13D0OF 3.27 133.17
SGM7A-10DOF 9.05 168.32
SGM7J-15D0OF 8.07 143.11
SGM7G-09DOR 8.24 146.05
SGLFW-35D120A 0.94 544.23
SGLFW-35D230A 0.94 132.48
SGD7W-2R6D
SGLFW2-30D070A 15.62 487.67
Linear Servomotors SGLFW2-30D120A 416 318.30
SGLFW-50D380B 0.95 45.53
SGD7W-5R4D SGLFW-1ZD200B 1.15 37.18
SGLFW2-90D200A 0.73 49.83

Wiring and Settings for the Dynamic Brake
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5.3 Coasting Distances for Dynamic Braking

5.3.2 Data for Calculating Coasting Distance

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.
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6.1 Manipulating Parameters (PnO00)

6.1.1 Classifications of Parameters

GAAY Manipulating Parameters (PnO00)

This section describes the classifications, notation, and setting methods for the parameters
given in this manual.

6.1.1

Classifications of Parameters

There are the following two types of SERVOPACK parameters.

Classification

Meaning

Setup Parameters

Parameters for the basic settings that are
required for operation.

Tuning Parameters

Parameters that are used to adjust servo
performance.

@

Important

When you edit parameters with the SigmaWin+, setup parameters and tuning parameters are
displayed.
When you edit parameters with a Digital Operator, only setup parameters are displayed by
default. To edit tuning parameters, set PnO0OB to n.O0OMO1 (Display all parameters).

Parameter

Meaning

When Enabled

Classification

Pn00OB

n.0000

(default setting)

Display only setup parameters.

n.00O01

Display all parameters.

After restart

Setup

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.

Information

% Setup Wizard AXIS£00

il servopack Sekection |

‘ SGD7S-RI0AQDA (100V)

<l Encoder Selection |

Encoder Selection : 24bit absolute.
Fully-closed encoder : Do not use
-

A\ Control Mode Selection

[Postion control with pulse train references

[ Reference Input Setting

Reference Pulse Configuration : Sign + Pulse
Electronic gear ratio : 64/ 1
Postioning Completed Width : 7 [reference u

B Motor Encoder Setting

Output pulses : 2043 [Pirev]
Absolute Encoder Usage : Uses absolute en
Rotation (movement} direction seffing : Stanc

Motor Stop Method Selection

| Servo OFF, G1 alarm : Stop the motor by apr ||
|| Overtravel : Apply the dynamic brake or coa |
G2 alarm : Stops the motor by sstting the sp:

B, 10 Signal Setting |

Input signal setting : Customize the allocation
Output signal setting : Use the standard alloc

& savenrite |

[ senvopack Selection / @ Encoder Selection
Servopack and motor selection: Confirm your motor model and Servopack model. In Online mode:
(when the Servopack is connected), the models are automatically displayed. In Offine mode (when
the Servopack is disconnected), the model numbers must be set manually.

1A Control Mode Selection
Control Mode Selection: Select a control mode such as Speed Control that uses analog voltage
reference and Position Control that uses pulse-train reference.

T Reference Input Setting

Setthe reference input specifications and other tems in accordance with the connected machine
and host controller.

ZmMotor Encoder Setting

Configure the seftings for the mator and encoder you use, such as encoder type, encoder output
from the Servopack (encoder dividing pulse).

“BMotor Stop Method Selection

Set the motor stop method and whether or not to use brake at occurrence of alarm when the servo
is 0ff (motor power is off) or the when the overtravel imit is used (movable machine paris exceed
the allowable range of motion and turn ON a limit switch).

&h1/0 Signal Setting
The V'O signal allocations for specified terminal numbers of the CN-1 connector can be changed
from the standard aliocation. VO signal forced input and output are provided to check the wiring.

ASaverwiite
Check the allocated signals, and save the parameters in a file

Close.

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.

Basic Functions That Require Setting before Operation
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6.1 Manipulating Parameters (PnO00)

6.1.2 Notation for Parameters

Tuning Parameters

Normally the user does not need to set the tuning parameters individually.

Use the various SigmaWin+ tuning functions to set the related tuning parameters to increase the
response even further for the conditions of your machine. Refer to the following sections for details.
= 9.6 Autotuning without Host Reference on page 9-24

= 9.7 Autotuning with a Host Reference on page 9-35

Iz 9.8 Custom Tuning on page 9-42

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 9-81

6.1.2 Notation for Parameters

There are two types of notation used for parameters that depend on whether the parameter
requires a numeric setting (parameter for numeric setting) or requires the selection of a function
(parameter for selecting a function).

» Parameters for Numeric Settings

The control methods for which the parameters apply are given.

Parameter number : Speed control : Position control : Torque control

/" spocc Loop Gain
Fn100 Setting Range Setting Unit Default Setting When Enabled Classification

10 to 20,000 0.1Hz 400 Immediately Tuning
If [Common |is given ) / AA
here, the parameter
applies to both axes A This is the minimum This is the This is when any o
and B. unit (setting increment)|| parameter setting || change made to the This is the parameter
If you change the that you can set for before shipment. parameter will classification.
setting, the new setting the parameter. become effective.
will be applied to both
axes.
[This is the setting range for the parameter. ]
- Parameters for Selecting Functions

I Parameter number I

/ Parameter Meaning When Enabled Classification

n.HOHo Do not detect tati int i
PROOF  |(default setting) o not detect preventative maintenance warnings.
After restart Setup
Common
n.O0O0O Detect preventative maintenance warnings.
AN ~-

The notation shown here means that the first digit from the right is set to 1.

\' N
The notation “n.O00O0OO” indicates a parameter for selecting functions. This column explains the
Each O indicates the setting for one digit. selections for the function.

If you change the setting, the new setting will be applied to both axes.

If is given here, the parameter applies to both axes A and B. J




6.1 Manipulating Parameters (PnO00)
6.1.3 Parameter Setting Methods

6.1.3 Parameter Setting Methods

You can use the SigmaWin+ or a Digital Operator to set parameters.
Use the following procedure to set the parameters.

Setting Parameters with the SigmaWin+
1. Click the | 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 SigrnaWine Ver.? . o= ox
I‘ ﬂ- Edit Porarneters LR
= SERVOPACK =
stant numbe: : a -
Jection{Brinoc- - . ¥ ~ " _;_I } [ﬁ.l | M O 7
0001-5GD7W-5RADADE 7| Edited Eated ML oo i = Bpat || Seto Redfrom  puuen | Remoe
poremeters Al parameters Al Flagh Pt Project  Project 2 Servo from
AsE0001A Parameters Porameters .. List
— . - - 5 =
| P -, Fuad from Servo Wiritit to Servo File: Project Desplay

[#]0001-56D7W-5R40A08

Ac3S0O01B

= [ c
PO Fite | ot

PRO0O.0

e PR000.1 Reserved parameter (Do not chang 0 : Reserved pa

Desc PR000.2 Reserved parameter (Do not chang 0 : Reserved para--
Pn000.3 Rotary/Linear Startup Selection Wh 0 : Start as a rota---
Pn001.0 Servo OFF or Alarm Group 1 Stoppi 0 @ Stop the moto---
PR00L.1 Overtravel Stopping Methad 0 : Apply the dyn--
Pn0o1.2 Main Circuit Power Supply AC/DC I 0 : Input AC pow--
Pn001.3 Reserved parameter (Do not chang 0 : Reserved para-
PRO0Z.0 EtherCAT (CoE) Module Torque Lim 1 : Enable torque--
PR00Z.1 EXherCAT (CoE) Module Speed Limi 0 ; Disable speed--
PRO0Z.2 Absolute Encoder Usage 0 : Use the absol--
PRO0Z.3 Reserved parameter (Do not chang 0 : Reserved para-
Pn006.0-1 Anakog Monitor 1 Signal Selection 02 : Torque refer-
Pn006.2 Reserved parameter (Do not chang 0 : Reserved para-
Pn006.3 Output Axis Selections 0 : Qutput axis A
Pn007.0-1 Anakog Monitor 2 Signal Selection 00 : Motor speed--
Pn0o7.2 Reserved parameter (Do not chang 0 : Reserved para--

Monitor | Edit Parameters

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 Manipulating Parameters (PnO00)

6.1.4 Write Prohibition Setting for Parameters

6. Select Edited Parameters in the Write to Servo Group.

- YASKAWA SigrnaWine Ver.? - & =
= SERVOPACK &
' A & Aol B @ g
EZ:I.ed (Ed-lh:s. | B i, (5 5E£:|w Read from  pypcricn pacseses
Parameters H"f"emg ararmeter H"f"emg RPEE B Project Project 2 Serve from
v 55 ; File ) Project Display
[+]0001-56D7W-5R4DADB
Reserved parameter (Do not chang 0 : Reserved para-
Pn000.2 Reserved parameter (Do not chang 0 : Reserved para-
Pn000.3 Rotary/Linear Startup Selection Wh 0 : Start as a rota---
Pn001.0 Servo OFF or Alarm Group 1 Stoppi 0 @ Stop the moto---
PR00L.1 Overtravel Stopping Methad 0 : Apply the dyn--
Pn0o1.2 Main Circuit Power Supply AC/DC I 0 : Input AC pow--
Pn001.3 Reserved parameter (Do not chang 0 : Reserved para-
PRO0Z.0 EtherCAT (CoE) Module Torque Lim 1 : Enable torque--
PR00Z.1 EXherCAT (CoE) Module Speed Limi 0 : Disable speed-
PRO0Z.2 Absolute Encoder Usage 0 : Use the absol--
PRO0Z.3 Reserved parameter (Do not chang 0 : Reserved para-
Pn006.0-1 Anakog Monitor 1 Signal Selection 02 : Torque refer-
Pn006.2 Reserved parameter (Do not chang 0 : Reserved para-
Pn006.3 Output Axis Selections 0 : Qutput axis A
Pn007.0-1 Anakog Monitor 2 Signal Selection 00 : Motor speed--
Pn0o7.2 Reserved parameter (Do not chang 0 : Reserved para--
Monitor | Edit Parameters

o] e parurnecrs |
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 =

. To enable the settings that were written, turn OFF the main
¥ circuit and control power supplies and then turn them back ON.

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 Parameters with a Digital Operator

Refer to the following manual for information on setting the parameters with a Digital Operator.
(10 =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

6.14  Write Prohibition Setting for Parameters

You can prohibit writing parameters from the Digital Operator.
Even if you do, you will still be able to change parameter settings from the SigmaWin+.

K@ The write prohibition setting for parameters applies to both axes A and B.
If you change the setting, the new setting will be applied to both axes.

Important

Preparations
No preparations are required.
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6.1.4 Write Prohibition Setting for Parameters

Applicable Tools

The following table lists the tools that you can use to change the write prohibition setting for
parameters.

Tool Fn No./Function Name Reference
L [J0 =-7-Series Digital Operator Operating
Digital Operator Fn0O10 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Others - Write Prohibited Setting I Operating Procedure on page 6-7

Operating Procedure
Use the following procedure to prohibit or permit writing parameter settings.

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

2. Select Write Prohibition Setting in the Menu Dialog Box.
The Write Prohibition Setting Dialog Box will be displayed.

3. Pressthe ¥ or & for the rightmost digit and set one of the following.
0000: Writing is permitted (default setting).
0001: Writing is prohibited.

{5} Write Prohibition Setting AXIS#00 (230

== Write Prohibition Setting is OFF.
= :

A

4. Click the Setting Button.

{5} Write Prohibition Setting AXIS#00 (=3

== \Write Prohibition Setting is OFF.
Na :

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.

Basic Functions That Require Setting before Operation
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6.1.4 Write Prohibition Setting for 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
Button i ; : ° When
utton in . . . "
. SigmaWin+ Function . . Writing Is | Reference
Menu Dia- Name Fn No. Utility Function Name Prohibited
log Box
Initialize™! Fn005 | Initializing Parameters Cannot be page 6-9
executed.
Can be
Software Reset Fn030 | Software Reset executed. | P98 7-34
Basic , Can be
Functions Fn011 | Display Servomotor Model executed.
Product Information Fn012 | Display Software Version Can be page 10-2
executed.
Display SERVOPACK and Can be
FnO1E
Servomotor IDs executed.
Reset Absolute Encoder Fn008 | Reset Absolute Encoder Cannot be page 6-46
executed.
Multiturn Limit Setting after
, - . Lo Cannot be
Multi-turn Limit Setup Fn013 | Multiturn Limit Disagreement q page 7-30
Alarm executed.
Encoder Cannot be
. . . *2 . H -
Setting Search Origin Fn003 | Origin Search executed. | Page 8-20
. " , Set Absolute Linear Encoder | Cannot be
Zero Point Position Setting |Fn020 Origin executed. | Page 6-49
. . . . Cannot be
Polarity Detection Fn080 | Polarity Detection executed. | Pag%e 6-25
Fn000 | Display Alarm History g)?;cs‘?ed page 12-41
Trouble Display Alarm Cannot bé
shooting Fn006 | Clear Alarm History executed. | Page 12-42
Cannot be
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm executed. | Page 12-43
Cannot be
. Jog Fn002 | Jog executed. | Page 8-7
Operation Cannot be
Program JOG Operation Fn004 | Jog Program executed. | Page 8-14
Tuning - . .
. . Advanced Autotuning with- Cannot be
Autotuning without Host Fn201 page 9-24
Reference out Reference executed.
Tuning - . .
Autotuning with Host Ref- |Fn202 | Advanced Autotuning with | Cannot be | o g a5
Reference executed.
erence
Tuning - , Cannot be
Custom Tuning Fn203 | One-Parameter Tuning executed. | Page 9-42
Tuning Tuning -
Custom Tuning - Adjust Anti-resonance Con- | Cannot be
Adjust Anti-resonance R trol executed. | P29® 9-51
Control
Tuning -
Custom Tuning - Fn205 | Vibration Suppression Cannot be page 9-56
: X . executed.
Vibration Suppression
. . . Cannot be
Response Level Setting Fn200 | Tuning-less Level Setting executed. | Page 9-12
. . Cannot be
Diagnostic | Easy FFT Fn206 | Easy FFT executed. | Page 9-97

Continued on next page.
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6.1.5 Initializing Parameter Settings

Continued from previous page.

SigmaWin+ Digital Operator
Button in Yhen
. SigmaWin+ Function - . Writing Is | Reference
Menu Dia- Name Fn No. Utility Function Name e
log Box
Fn0OC Adjust Analog Monitor Output | Cannot be
Adjust the Analog Monitor Offset executed. page 10-9
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 D . . page 7-41
etection Offsets FnooF | Manually Adjust Motor Cur- | Cannot be
rent Detection Signal Offset | executed.
Initialize Vibration Detection |z 54g | Initialize Vibration Detection | Cannot be page 7-37
Level Level executed.
Write Prohibited Setting ~ |Fn010 | Write Prohibition Setting Canbe | 666
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 Parameter Settings

You can return the parameters to their default settings. You can specify the axis or axes to ini-
tialize.

This function will not initialize the settings of the parameters that are adjusted for the FnOOC,
FnOOD, FNOOE, and FnOOF utility functions.

4@ To enable the new settings, turn the power supply to the SERVOPACK OFF and ON again after
you complete the operation.

Important

Preparations

Always check the following before you initialize the parameter settings.
» 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 initialize the parameter settings.
Tool Fn No./Function Name Reference
- [T =-7-Series Digital Operator Operating
Digital Operator Fn005 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Basic Functions - Edit Parameters 2 Operating Procedure on page 6-9

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.

Basic Functions That Require Setting before Operation
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6.1 Manipulating Parameters (PnOO0O)

6.1.5 Initializing Parameter Settings

4. Select Initialize in the Function Group.

YASKAWA SigmaWine Ver.T .= ox
Edit Porarneters -0 ox
SERVOPACK a

z Z B & & F B @S
D REts B Eeis B o B 2 Mo sy
St Sped(PrSax- ) M:ﬁef! Pﬁm:eters . . e

‘= T Torque{Pridic-) Ruesd fram Servo Write t Servo File Project Disglay
Axs#0001B Em:-mm
W o :
Pnooo.1 Reserved parameter (DO not chang | — 0 : Reserved para-
PR000.2  Reserved parameter (00 not chang - |0+ Reserved para--
PrD00.3  Rotary/Linear Startup Selection Wh — |0+ start 35 2 rota-—
PADOLO  Servo OFF or Alarm Group 1 Stoppi — 0 : Stop the mozo--
PR00L1  Overtravel Stopping Method E |02 Apply the dyn--
PR00L.2  Main Circuit Power Supply AC/DC It |0 nput AC pow-—
PR00L.3  Reserved parameter (00 not chang - |0+ Reserved para--
Pnooz.0 EtherCAT (CoE) Module Torque Lim - |1 ¢ Enable torque- 1
PR002.1  EtherCAT (COE) Module Speed Limi — |0 : Disable speed-~
Pno0z2.2 Absolute Encoder Usage = :o : Use the absol--
Pnooz.3 Reserved parameter (DG not chang — 0 : Reserved para-
PR006.0-1  Analkog Monitor 1 Signal Selection | — |02 : Torque refer--
PR006.2  Reserved parameter (00 not chang - |0+ Reserved para--
Proos.3 Output Axis Selections - |0 : output axis A
PAD07.0-1  Analog Monior 2 Signal Selection | — |00 1 Motor speed--
Pn007.2  Reserved (D% not chang — |0 Reserved para-- .
Monitor | Edit Parameters —

5. Click the OK Button.

YASKAWA SigmaWin+ Ver.7 =

I\Cauh'm :

—_—

The SERVOPACK parameters will be returned to the default settings.OK?

[( OK. )] E 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 lg&Cautiot

Turn OFF the pawer supply. The settings will be applied the next time
the power supply is turned ON.

Py
5

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.
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6.2 MECHATROLINK-III Communications Settings

6.2.1 Communications Settings

MECHATROLINK-IIl Communications Settings

The settings for MECHATROLINK-III communications are made with the DIP switch (S3).
The station address is set using the rotary switches (S1 and S2).

621 Communications Settings
Use the DIP switch (S3) to make the communications settings.
Setti
Pin No. Function eting — Defa}ult
1 2 Description Setting
OFF OFF Reserved. (Do not change.)
19 Sets the number of ON OFF 32 bytes 1: OFF
’ transmission bytes. OFF ON 48 bytes 2: ON
ON ON Reserved. (Do not change.)
3 Reserved. (Do not change.) OFF
4 Reserved. (Do not change.) OFF
R « If you will use the MECHATROLINK-III standard servo profile, set the number of transmission
@ bytes to either 32 or 48.
» To enable the new setting, turn the power supply to the SERVOPACK OFF and ON again after
Important you change the communications switches (S1, S2, and S3) .
6.22 Setting the Station Address
Use the rotary switches (S1 and S2) to set the station address.
Station Address S1 S2
00h to 02h: Disabled (Do not set.) 0 Oto2
03h (default setting) 0 3
04h 0 4
EFh E F
FOh to FFh: Disabled (Do not set.) F OtoF

Basic Functions That Require Setting before Operation
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6.3 Power Supply Type Settings for the Main Circuit

Power Supply Type Settings for the Main Circuit

Set Pn001 = n.OXODO (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 PNO01 = n.OXODO 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.000O0).
« 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.O000O0O
default set- | Use an AC power supply input.
Pn001 ’ging) P PR INe After restart Setup
n.O100 Use a DC power supply input.

/\ WARNING

® Connect the AC or DC power supplies to the specified SERVOPACK terminals.
» Connect an AC power supply to the L1, L2, and L3 terminals 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.

® Always specify a DC power supply input (Pn001 = n.00100) before you input DC power for
the main circuit power supply.
If you input DC power without specifying a DC power supply input (i.e., without setting Pn001 to
n.0100), the SERVOPACK's internal elements may burn and may cause fire or damage to the
equipment.

® With a DC power supply input, time is required to discharge electricity after the main power
supply is turned OFF. A high residual voltage may remain in the SERVOPACK after the
power supply is turned OFF. Be careful not to get an electric shock.

® Install fuses on the power supply line if you use DC power.

® The Servomotor returns regenerative energy to the power supply. If you use a SERVOPACK
with a DC power supply input, regenerative energy is not processed. Process the regenera-
tive energy at the power supply.

Refer to the following section for information on wiring the SERVOPACK.
I 4.3.4 Power Supply Wiring Diagrams on page 4-15



6.4 Automatic Detection of Connected Motor

m 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 CN2A or CN2B connector on the SERVOPACK,
the SERVOPACK will automatically determine which type of Servomotor is connected. There-

fore, you normally do not need to specify the motor 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 Pn0O00 = n.XOODO (Rotary/Linear Servomotor Startup

Selection When Encoder Is Not Connected). If you specify either a Rotary or Linear Servomo-
tor, only the parameters, monitors, alarms, and functions for the specified motor type will be

enabled.
Parameter Meaning When Enabled | Classification

When an encoder is not connected,

?dggllj:‘ltl:slettin ) start as SERVOPACK for Rotary

9 Servomotor.
Pn000 - After restart Setup

When an encoder is not connected,

n. 1000 start as SERVOPACK for Linear Ser-
vomotor.

Basic Functions That Require Setting before Operation



6.5 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.

» Rotary Servomotors
The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end of the Servomotor.

Forward/Reverse : . Applicable
Rarameter Reference bifEitar Do Overtravel Signal (OT)
* Torque reference
Forward reference |’ %Time P—%Wr'o(rl;"%ri;/;/zzgnglrlve
n.O00O0O0 CCW
Use CCW as the Motor speed
forward direction. *4 Torque reference
(default setting) vy time N-OT (Reverse Drive
Reverse reference I’ " Prohibit) signal

cwW Motor speed

Pn000

+4 Torque reference

/) .
T ™ P-OT (Forward Drive

n.O001 Forward reference |’ Time Prohibit) signal
CwW

Use CW as the for- Motor speed
ward direction.

&)

+
Torque reference

(Raversa Rotatlon ] N-OT (Reverse Drive
Mode) Reverse reference B Time ) TOVErS
cow N A Prohibit) signal

Motor speed

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.O00OX0O (Motor Phase Sequence Selection) is set correctly.

Forward/Reverse . . . Applicable
Direction .
pase Reference R LAong [BIEs Overtravel Signal (OT)
+, Force reference
n.0000 5% ‘ P-OT (Forward Drive
Use the direction in | Forward reference l(\:/loivnetstlg the = Time Prohibit) signal
which the linear direction. Motor speed
encoder counts up N
as the forward QZ Force reference
direction. Reverse reference Moves inthe ol ] Time N-OT (Reverse Drive
(default setting) count-down [N /A Prohibit) signal
direction. Motor speed
Pn000 +4 Force reference
gf LT P-OT (Forward Drive
n.0001 Forward reference Moves in the Time Prohib(it) signal
Use the direction in count-down | Motor speed
which the linear direction.
encoder counts +
down as the for- =) N-OT (Reverse Drive
ward direction. Reverse reference Moves in the Prohibit) signal
count-up Motor speed
direction.

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.
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6.6 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 Scale Pitch [Speed| [Position| [Force]
Pn282 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup

You will not be able to control the Linear Servomotor if Pn282 is not set correctly. Check the
above table and always set the correct value before you operate the Linear Servomotor.

Type of Linear HmeEy
yP Manufacturer Model Serial Converter Unit Model | Encoder Pitch
Encoder [um]
JZDP-H003-O000-E
LIDA480 20
Dr. JOHANNES JZDP-J003-000-E
HEIDENHAIN GmbH JZDP-H003-O00O00-E
LIF480 4
JzDP-J003-000-E
Incremental
JZDP-HO05-000-E
RGH22B 20
. JZDP-J005-000-E
Renishaw PLC
TONIC series JZDP-HOO5-000-E 20
(TIOOOOAQOV only) | JzDP-J005-000-E

The first time you supply power to the SERVOPACK, the panel display on the front of the Ser-
vomotor will display an A.080 alarm (Linear Encoder Pitch Setting Error). The A.080 alarm is
displayed because the setting of Pn282 has not been changed. The A.080 alarm will be cleared
when you change the setting of Pn282 and then turn the power supply OFF and ON again.

Linear Encoder Pitch

If you do not use a Serial Converter Unit, the linear encoder pitch is automatically set and the
setting of the Pn282 is disabled. Refer to the following section for details.

I ® Feedback Resolution of Linear Encoder on page 6-43

Information

Basic Functions That Require Setting before Operation



6.7 Writing Linear Servomotor Parameters

Writing Linear Servomotor Parameters

If you connect a linear encoder to the SERVOPACK without going through a Serial Converter
Unit, you must use the SigmaWin+ to write the motor parameters to the linear encoder. The
motor parameters contain the information that is required by the SERVOPACK to operate the

Linear Servomotor.
/\ WARNING

® Check the motor and linear encoder information before you write the motor parameters.
If you do not write the correct motor parameters, the motor may run out of control or burning
may occur, possibly resulting in equipment damage or fire.

SERVOPACK

et
Computer SigmaWwin+
S Wi usB % ‘4 B Motor parameter file
%
iy The motor parameters
are written to the linear

encoder through the
SERVOPACK.

| =

Linear encoder

Q

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, ********x% wil| be displayed.

Precautions

« If the encoder parameters are not written to the linear encoder, an A.CAO alarm (Encoder
Parameter Error) will occur. Consult the manufacturer of the linear encoder.

« If the motor parameters are not written to the linear encoder, an A.CAQ alarm (Encoder
Parameter Error) will not occur, but the following alarms will occur.
A.040 (Parameter Setting Error), A.041 (Encoder Output Pulse Setting Error),
A.050 (Combination Error), A.051 (Unsupported Device Alarm),
A.550 (Maximum Speed Setting Error), A.710 (Instantaneous Overload),
A.720 (Continuous Overload), 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 .
SigmaWin+ Scale Write Iig Operating Procedure on page 6-17
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6.7 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

H videos
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



6.7 Writing Linear Servomotor Parameters

7. Confirm that the motor parameter file information that is displayed is suitable for your
motor, 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
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6.7 Writing Linear Servomotor Parameters

9. Click the Yes Button.

Scale write (-

The content of the set motor parameter file is written in the scale.
AB% The motor does not work normally when wrong data s wiitten.
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

The motor parameter is written in the scale.
Please confirm the motor which connects is corresponding to
the following information.

Motor parameter file information

Outling

ContForce
220
ContCurrent
3.3
PeakForce
660
PeakCurrent
11.3

SGLTW-35A170AP

[N]

[Arms]

[N]

[Arms]

Type: Iron-core gW
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:

i Complete :

11. Click the OK Button.

Mator parameter scale write AXIS#00

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.CAO:Encoder parameter error”
occur, the writing of data is required 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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6.8 Selecting the Phase Sequence for a Linear Servomotor

m 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.

not operate or it may run out of control. Always confirm these items before you operate the
motor.

“@ If you do not confirm the above items before you attempt to operate the motor, the motor may

Important

Related Parameters

Parameter Meaning When Enabled | Classification
n.O0Oo00 Set a phase-A lead as a phase sequence of
i U, V, and W.
Pn080 (default setting) After restart Setup
n.O010 Set a phase-B lead as a phase sequence of
' U, V, and W.

Operating Procedure
Use the following procedure to select the phase sequence for a Linear Servomotor.

1. Set Pn000 to n.OOO0OO0 (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 Un0OOD (Feedback Pulse Counter).

3. Manually move the Moving Coil from one end to the other of the stroke and confirm that
only the correct number of feedback pulses is returned.
If the correct number and only the correct number of pulses is returned, the signal is being received
correctly from the linear encoder.

In this example, assume that a linear encoder with a scale pitch of 20 um and a resolu-
tion of 256 is used. If you manually move the Moving Coil 1 ¢cm in the count-up direction
of the linear encoder, the number of feedback pulses would be as follows:

1 cm/(20 um/256) = 128,000 pulses

Example

- = _ _ ____
|:> | I Cable for Linear
1

. Servomotor Moving Coil
If there are 128,000 pulses on the feedback pulse counter after

you manually move the Moving Coil in the direction of the cable,

you have completed the confirmation.

Note: The actual monitor display will be offset by the error in the travel distance. There is no
problem as long as the above value is close to the calculated value.



6.8 Selecting the Phase Sequence for a Linear Servomotor

4.

6.

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 Pane to confirm that it is counting up.

If the pulses are counted up, the forward direction of the Linear Servomotor is the same as the count-
up direction of the linear encoder.

| Cable for Linear Servomotor

Moving Coil
If the feedback pulse counter counts up when you manually move the Moving
Coil in the direction of the cable, you have completed the confirmation.

If the feedback pulse counter counts down, set a phase-B lead as a phase sequence of
U, V, and W (Pn080 = n.OO10) and turn the power supply OFF and ON again.

If necessary, return Pn000 = n.O0OOX (Direction Selection) to its original setting.

This concludes the procedure to set the phase sequence of the Linear Servomotor.

Basic Functions That Require Setting before Operation

6-21



6.9 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)

6-22

(default setting).

If the Linear Servomotor does not have a polarity sensor, set Pn080 to n.OOMO1 (Do not use
polarity sensor). Turn the power supply OFF and ON again to enable the new setting.

Parameter Meaning When Enabled Classification
n.0O00 . Use polarity sensor.
Pn080 (default setting) After restart Setup
n.O0O01 Do not use polarity sensor.

Information If you set Pn080 to n.OOOOO0 (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.



6.10 Polarity Detection

m Polarity Detection

If you use a Linear Servomotor that does not have a polarity sensor, then you must detect the

polarity.

6.10.1 Restrictions

Detecting the polarity means that the position of the electrical angle phase on the electrical
angle coordinates of the Servomotor is detected. The SERVOPACK cannot control the Servo-
motor correctly unless it accurately knows the position of the electrical angle coordinate of the

Servomotor.

The execution timing and execution method for polarity detection depend on the encoder
specification as described in the following table.

Encoder Specification

Polarity Detection Execution Timing

Polarity Detection Execution Method

Incremental encoder

Each time the control power supply to
the SERVOPACK is turned ON

(Even after you execute polarity detec-
tion, the position of the polarity will be
lost the next time the control power
supply to the SERVOPACK is turned
OFF.)

» Use the SV_ON (Servo ON) com-
mand.

« 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 motor 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.

» Use Pn587 (Absolute Linear Encoder
Polarity Detection Selection).

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.

6.10.1

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 for both axis A and axis B.

« 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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6.10 Polarity Detection

6.10.2 Using the SV_ON (Servo ON) Command to Perform Polarity Detection

» The parameters must not be write prohibited. (This item applies only when using the Sig-
maWin+ or Digital Operator.)

« The test without a motor function must be disabled (PNnO0C = n.OOOO0).

» There must be no overtravel.

« If the motor parameters have been written or the origin of the absolute linear encoder has
been set, the power supply to the SERVOPACK must be turned OFF and ON again after
completion of the writing or setting operation.

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.

6.10.2

Using the SV_ON (Servo ON) Command to Perform
Polarity Detection

You can use the SV_ON (Servo ON) command to perform polarity detection only with an incre-
mental linear encoder.

Polarity detection will be performed when you turn the control power supply to the SERVO-
PACK OFF and then ON again, and then send the SV_ON (Servo ON) command. As soon as
polarity detection is completed, the /S-RDY (Servo Ready) signal will turn ON.

Polarity detection will start simultaneously with execution of the SV_ON (Servo ON) command.
As soon as polarity detection is completed, the /S-RDY will turn ON and the servo will remain

ON.
SV_ON (Servo ON) command

OFF ON

/S-RDY (Servo Ready) signal
{ ) sig OFF ON

Polarity detection in progress | Completion of polarity detection
— Status display: P-dt — Normal operation is enabled.

Power not supplied. Power supplied.
Motor power status —I PP




6.10 Polarity Detection

6.10.3 Using a Tool Function to Perform Polarity Detection

6.10.3

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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6.11 Overtravel and Related Settings

6.11.1 Overtravel Signals

6

158 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 ’—‘ — F9mard direction
Servomotor SERVOPACK
Limit Limit [ \-oT N B -
switch switch 8,13 Lmt L|m|t N-OT
P-OT. switch switch 8,13
712 P-OT,
7,12

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.

6.11.1 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
Axis A: ON1-7 ON Forward dr?ve ?s enaplgd (actual operation).
P-OT Axis B: CN1-12 OFF Forward drive is prohibited
Inbut (forward overtravel).
u
P ) ON Reverse drive is enabled (actual operation).
Axis A: CN1-8 — —
N-OT Axis B: CN1-13 OFF Reverse drive is prohibited
(reverse overtravel).

You can operate the Servomotor in the opposite direction during overtravel by inputting a refer-
ence.



6.11 Overtravel and Related Settings

6.11.2 Setting to Enable/Disable Overtravel

6.11.2

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
The forward overtravel function is enabled
n.1000 and the P-OT (Forward Drive Prohibit) signal
(default setting) | is input from CN1-7 for axis A and CN1-12
Pn50A for axis B.
n.8000 The reverse oyertravel function is disabled.
Forward drive is always enabled.
— After restart Setup
The reverse overtravel function is enabled
n.O00O0O2 and the N-OT (Reverse Drive Prohibit) signal
Pn50B (default setting) | is input from CN1-8 for axis A and CN1-13

for axis B.

The reverse overtravel function is disabled.
Reverse drive is always enabled.

You can also use Pn590 (P-OT (Forward Drive Prohibit) Signal Allocation) and Pn591 (N-OT
(Reverse Drive Prohibit) Signal Allocation) to enable and disable the overtravel function. Refer to
the following sections for details.

Iz 7.1.1 Input Signal Allocations on page 7-4

n.00O0O8

I 13.1.2 List of Servo Parameters on page 13-3

You can allocate the P-OT and N-OT signals to other connector pins. Refer to the following
section for details.
Iz 7.1.1 Input Signal Allocations on page 7-4

6.11.3

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 e STl SIET gfter When Enabled Classification
Method* Stopping
n.O0000
(default setting) Dynamic brake Coast
n.0001 oasting
n.00002 Coasting
n.O0O10 Deceleration Zero clamp
Pn001 according to After restart Setup
n.0O020 setting of Pn406 | Coasting
(2406h)
n.0030 Deceleration Zero clamp
according to
n.0040 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 6.13.1 Stopping Method for Servo OFF on page 6-37

Basic Functions That Require Setting before Operation

6-27



6-28

6.11 Overtravel and Related Settings

6.11.3 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]
Pn406 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1%* 800 Immediately Setup

* Set a percentage of the motor rated torque.

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]
Pn30A 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 motor from the maxi-
mum motor speed.

,,,,, Maximumspeed .
Operating speed
Maximum speed

"\, Actual deceleration time = x Deceleration time (Pn30A)

Operating speed

Actual
deceleration time

Pn30A




6.11 Overtravel and Related Settings

6.11.4 Overtravel Warnings

6.11.4

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.

@

Important

1.

. When overtravel occurs, the SERVOPACK will perform stop processing for overtravel. There-

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.

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.

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.000O . Do not detect overtravel warnings.
PnoOD |(default setting) Immediately Setup
n. 1000 Detect overtravel warnings.

A timing chart for warning detection is provided below.

Servo ON/OFF status OFF | ON

Overtravel signal Disabled |Enabled| Disabled |Enabled| Disabled

(P-OT or N-OT signal)

Command Motion or other command X ALM_CLR command

[

I v !
I \
Overtravel warning (A.9A0) ‘ Normal status j Warning status I___Normal status

A
Ejecause the servo is OFF.

warning is not detected

Information

1. Warnings are detected for overtravel in the same direction as the reference.

2. 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 ALM_CLR (Clear Alarms and Warnings) 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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6.11 Overtravel and Related Settings

6.11.5 Overtravel Release Method Selection

6.11.5 Overtravel Release Method Selection

You can set Pn022 = n.OO0OX (Overtravel Release Method Selection) to release overtravel.
The motor will not be driven if there is overtravel in the same direction as the reference.

. When e
Parameter Meaning Enabled Classification
n.0000 Overtravel exists while the P-OT or N-OT signal is
(default setting) | being input.
Pn022 Overtravel exists while the P-OT or N-OT signal is | After restart Setup
n.O0O0O1 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.

I T

I I

| |

I I
Machine 2 } -1 }
coordinate | |

I I

I I

. ! ! Inactive Active Inactive

P-OT signal ! ! ! !

| | | |

I I

N-OT signal Inactive | Active Inactive | i

I ; I

I I

SV_ON (Servo ON) - o, o [servo OFF Servo ON Servo OFF Servo ON
command

| | | |

I I I I

Normal 1/ Only forward '\ . i,/ Only reverse Y Normal

Motor status operation OK>< operation >< Normal operation OK >< operation >< operation OK

I

_T
Machine 2 i .
P-OT signal i Inactive Active Inactive

}

|

|

|

|

i 1
coordinate |
|

|

|

|

T

|

|

N-OT signal Inactive | Active Inactive

1
Servo OFF Servo ON ‘ Servo OFF

SV_ON (Servo ON)

command .
: I
I
Motor status Only forward | v . Only reverse
operation | ] Normal operation OK operation
T
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6.12 Holding Brake

6.12.1 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.

Q

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.

6.12.1

Brake Operating Sequence

You must consider the time required to release the brake and the time required to brake to
determine the brake operation timing, as described below.

Time Required to Release Brake
@ The time from when the /BK (Brake) signal is turned ON until the brake is actually released.

Term  Time Required to Brake
The time from when the /BK (Brake) signal is turned OFF until the brake actually operates.

Servo OFF Servo ON Servo OFF
SV_ON (Servo ON) command I
Power not
supplied. Power supplied. Power not supplied.
Motor power status -
OFF ON OFF
/BK (Brake) signal I
Brake
Brake contact section applied. Brake released. B Brake applied.
(lining) *] 1
0

Position/speed reference

Motor speed

*2

Basic Functions That Require Setting before Operation
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6.12 Holding Brake

6.12.1 Brake Operating Sequence

6-32

*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.

izl Voltage | puiocse Brakeme] | | Brakemel

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 time
required to release the brake 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.
I 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-33



6.12 Holding Brake

6.12.2 /BK (Brake) Signal

6.12.2

/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
Axis A:CN1-1 and | ON (closed) Releases the brake.
CN1-2
Output /BK .
utpu Axis B: 8’;1 32 and | OFF (open) Activates the brake.

Information The /BK signal will remain ON during overtravel. The brake will not be applied.

Allocating the /BK (Brake) Signal

Set the allocation for the /BK signal in Pn50F = n.OOXODO (/BK (Brake Output) Signal Alloca-
tion).

+ Axis A
Connector Pin When
No. . e
Parameter : o . Meaning Enabled Classification
+ Pin - Pin
n.0o00O0 - - The /BK signal is not used.
n.O0100 CNi-1 | CN1-2 The /BK signal is output from
Pn50F (default setting) CN1-1 and CN1-2. After restart Setup
The /BK signal is output from
n.0200 CN1-25 | CN1-26 CN1-25 and CN1-26.
+ Axis B
Connector Pin .
Parameter No. Meaning en Classification
- . Enabled
+ Pin - Pin
n.000O0O - - The /BK signal is not used.
n.0100 ) ) The /BK signal is output from
Pn50F (default setting) CN1-23 | ON1-24 CN1-23 and CN1-24. After restart Setup
) ) The /BK signal is output from
n.0200 CN1-27 | CN1-28 CN1-27 and CN1-28.

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.

Basic Functions That Require Setting before Operation
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6.12 Holding Brake

6.12.3 Output Timing of /BK (Brake) Signal When the Servomotor Is Stopped

6.12.3

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 SV_OFF (Servo
OFF) command is received. Use the servo OFF delay time (Pn506) to change the timing to turn
OFF power supply to the motor after the SV_OFF command is input.

Brake Reference-Servo OFF Delay Time [Speed| [Position| [Torquel
Pn506 Setting Range Setting Unit Default Setting When Enabled Classification
0to 50 10 ms O* Immediately Setup

* The default setting for axis A 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
slightly due to gravity or an external force.

You can eliminate this slight motion by setting

SV_OFF (Servo OFF)
command input

Servo ON Servo OFF

ON (Brake

the servo OFF delay time (Pn506) so that /BK signal | released.) [OFF (Brake applied)

power supply to the motor is stopped after the Power |

brake is applied. Motor power status ‘ supplied. ! Power not
I I supplied.

 This parameter sets the timing of stopping
power supply to the Servomotor while the Ser-
vomotor is stopped.

~ ™
Pn506

y 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
force before the brake is applied.

Important

6.12.4

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 Command 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]
Pn507 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 10,000 1 min”’ 100 Immediately Setup
Servo OFF-Brake Command Waiting Time [Speed| [Position| [Torquel
Pn508 Setting Range Setting Unit Default Setting When Enabled |Classification
10 to 100 10 ms 50 Immediately Setup
* Linear Servomotors
Brake Reference Output Speed Level [Speed| [Position| [Force |
Pn583 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 10,000 1 mm/s 10 Immediately Setup
Servo OFF-Brake Command Waiting Time |Speed| [Position| |[Force |
Pn508 Setting Range Setting Unit Default Setting When Enabled |Classification
10to 100 10 ms 50 Immediately Setup




6.12 Holding Brake

6.12.5 Built-in Brake Relay Usage Selection

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

SV_OFF (Servo OFF)

command input, Servo ON | Servo OFF

alarm, or power OFF

« Rotary Servomotor: Pn507
e Linear Servomotor: Pn583

‘ Motor speed ‘

: Motor stopped with dynamic
. brake or by coasting

| (Pn001 = n.OO0OX)
|

I
|
|
|
|
|
[
[
|
|
F e = PR
I
[
|
|
|
|

Power
‘ Motor power status ‘ supplied. | Power not
i ' supplied.
| |
‘ /BK signal ‘ON (Brake released.)l OFF (Brake applied.)

. Pn508 |

« When the Time Set In Pn508 Elapses after the Power Supply to the Motor Is Stopped

SV_OFF (Servo OFF)

command input, Servo ON | Servo OFF

alarm, or power OFF

* Rotary Servomotor: Pn507
e Linear Servomotor: Pn583

‘ Motor speed ‘ Motor stopped with dynamic

l brake or by coasting
| (Pn001 = n.OOOX)

Power
‘ Motor power status ‘ supplied.

I
I
I
I
I
|
l Power not supplied.
| I

I

I
\ /BK signal \ ON (Brake released.) [ OFF (Brake applied.)

1 Pn508 |

@ 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.

Basic Functions That Require Setting before Operation

Important

6.12.5

Built-in Brake Relay Usage Selection

SERVOPACKS with built-in Servomotor 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 relay. This function is supported only for axis A.

Parameter Description When Enabled | Classification
Pn023 r:iE:cEIIl:lO . Use the built-in brake relay.
(default setting) After restart Setup
n.O0O0O1 Do not use the built-in brake relay.

You can use Pn023 = n.OoOX0O (Built-in Brake Relay Life Alarm Enable Selection) to select
whether to detect or not detect the built-in brake relay life alarm (alarm number: A.232). Refer
to the following section for details.

IS 10.4.3 Preventative Maintenance on page 10-15
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6.13 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-speed Stopping The speed reference is set to 0 to stop the Servomotor quickly.
Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning
Dynamic Brake Applied The electric circuits are internally connected to hold the Servomotor.
. The SERVOPACK does not control the Servomotor. (The machine will move in
Coasting

response to a force from the load.)

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 will stop with the dynamic brake. You cannot change
this by setting a parameter.

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.




6.13 Motor Stopping Methods for Servo OFF and Alarms

6.13.1 Stopping Method for Servo OFF

6.131 Stopping Method for Servo OFF
Set the stopping method for when the servo is turned OFF in Pn001 = n.OOOX (Servo OFF or
Alarm Group 1 Stopping Method).
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.O0O2 (Coast the motor to a
stop without the dynamic brake).
Parameter Ser\{omotor Stop- | Status after Servo- When Enabled Clas_sifi—
ping Method motor Stops cation
n.O00O00 )
B (default setting) Dynamic brake Dynamic brake At art Set
n n.O0O0A Coasting errestar etup
n.00O0O2 Coasting Coasting
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.
6.13.2 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.
I3 12.2.1 List of Alarms on page 12-5

Motor Stopping Method for Group 1 Alarms

When a group 1 alarm occurs, the Servomotor will stop according to the setting of Pn001 =
n.O0O0OX. The default setting is to stop by applying the dynamic brake.

Refer to the following section for details.
I 6.13.1 Stopping Method for Servo OFF on page 6-37

Motor Stopping Method for Group 2 Alarms

When a group 2 alarm occurs, the Servomotor will stop according to the settings of the follow-
ing three parameters. The default setting is for zero clamping.

« Pn001 = n.OO0OX (Servo OFF or Alarm Group 1 Stopping Method)

« PnO0A = n.O0O0OX (Motor Stopping Method for Group 2 Alarms)

« PnOOB = n.OOXO (Motor Stopping Method for Group 2 Alarms)

However, during torque control, the group 1 stopping method is always used.

If you set Pn00B to n.00O10 (Apply dynamic brake or coast Servomotor to a stop), you can
use the same stopping method as group 1. If you are coordinating a number of Servomotors,

you can use this stopping method to prevent machine damage that may result because of dif-
ferences in the stopping method.

The following table shows the combinations of the parameter settings and the resulting stop-
ping methods.

Basic Functions That Require Setting before Operation
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6.13 Motor Stopping Methods for Servo OFF and Alarms

6.13.2 Servomotor Stopping Method for Alarms

Parameter Status after
Servomotor When L
. Servomotor Classification
Pn0O0OB Pn0O0OA Pn001 Stopping Method Stops Enabled
n.O00O00 Dynamic
n.0ooo (default setting) | 7ero-speed stop- | Prake
(default - n.00O01 ping .
setting) Py Coasting
n.0O00O0O0 Dynamic
(default setting) | Dynamic brake brake
n.O0O10 - n.O0oq
: , Coasting
n.O00O0O2 Coasting
n.00O00 Dynamic
n.0000 (default setting) | Dynamic brake brake
(default n OO0
setting) : : Coasting
n.O0002 Coasting
n.0O00O0O0 Dynamic
(default setting) brake
n.0001 n 0004 Motor is deceler- After restart Setup
n.Oo02 ated using the Coasting
torque set in
?o-l'::j:“ﬂo ting) Pn406 as the
efault settin i
nO020  |nOOD2 |- 9) | maximum torque. | - ting
n.O00O0O2
n.0O00O00 Dynamic
(default setting) brake
n.00O0O3 n.O0oq
n.O002 Motor is deceler- Coasting
ated according to
n.oooo setting of Pn30A.
(default setting)
n.O00O0O4 n. 0001 Coasting
n.0O0O0O2

Note: 1. The setting of PnOOA is ignored if Pn001 is set to n.OOO0O or n.OO10.

2. The setting of PnO0OA = n.O0O0OX is enabled for position control and speed control. During torque control,
the setting of PNOOA = 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).

I 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).

I Stopping the Servomotor by Setting the Deceleration Time on page 6-28



6.14 Motor Overload Detection Level

6.14.1 Detection Timing for Overload Warnings (A.910)

m 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).

6.14.1

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
Pn52B Setting Range Setting Unit Default Setting When Enabled | Classification
110 100 1% 20 Immediately Setup

Basic Functions That Require Setting before Operation
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6.14 Motor Overload Detection Level
6.14.2 Detection Timing for Overload Alarms (A.720)

6.142 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
Pn52C Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 100 1% 100 After restart Setup
An A.720 alarm (Continuous Overload) can be detected earlier to protect the Servomotor from
overloading.
Overload

detection time

|
A.720 ! A.710
|

Detection curve
for overload
alarms when
Pn52C = 100%
(default setting)

N
N
N
FARR

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 motor heat dissipation conditions (heat sink size, surrounding air temperature, and derat-
ing). You can protect the motor from overloads more effectively by setting this derating value in

Pn52C.
(17 =-7-Series Rotary Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 86)

(1] =-7-Series Linear Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 81)
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6.15 Electronic Gear Settings

m Electronic Gear Settings

The minimum unit of the position data that is used to move a load is called the reference unit.
The reference unit is used to give travel amounts, not in pulses, but rather in distances or other
physical units (such as um or °) that are easier to understand.

The electronic gear is used to convert the travel distances that are specified in reference units
to pulses, which are required for actual movements.

With the electronic gear, one reference unit is equal to the workpiece travel distance per refer-
ence pulse input to the SERVOPACK. In other words, if you use the SERVOPACK’s electronic
gear, pulses can be read as reference units.

Note: If you set an electronic gear in the host controller, normally set the electronic gear ratio in the SERVOPACK to
1:1.

The difference between using and not using the electronic gear is shown below.

» Rotary Servomotors
In this example, the following machine configuration is used to move the workpiece 10 mm.

Workpiece
A ]
Resolution: X

16,777,216 (24 bits) Ball screw lead: 6 mm

When the Electronic Gear Is Not Used When the Electronic Gear Is Used
To move a workpiece 10 mm: If you use reference units to
®Calculate the number of revolutions. move the workpiece when one

The motor will move 6 mm for each revolution, reference unit is set to 1 um,
so 10/6 revolutions are required to move 10 the travel distance is 1 um per
mm. pulse.

@Calculate the required number of reference To move the workpiece 10 mm
pulses. (10,000 umy), 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.

Basic Functions That Require Setting before Operation
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6.15 Electronic Gear Settings

6.15.1 Electronic Gear Ratio Settings

6.15.1

Electronic Gear Ratio Settings

Set the electronic gear ratio using Pn20E and Pn210.

3 The setting range of the electronic gear depends on the setting of Pn040 = n.OOXO (Encoder
@ Resolution Compatibility Selection).
« Pn040 = n.O0O00O (Use the encoder resolution of the Servomotor.)
Important Set the electronic gear ratio within the following range.
0.001 < Electronic gear ratio (B/A) < 64,000
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will
occur.
« Pn040 = n.O0O10 (Use a resolution of 20 bits when connected to an SGM7J, SGM7A,
SGM7P, SGM7G, SGMTE, or SGM7F Servomotor.)
Set the electronic gear ratio within the following range.
0.001 < Electronic gear ratio (B/A) < 4,000
If the electronic gear ratio is outside of this range, an A.040 alarm (Parameter Setting Error) will

occur.
Electronic Gear Ratio (Numerator) Position
Pn20E Setting Range Setting Unit Default Setting When Enabled | Classification
1t01,073,741,824 1 16 After restart Setup
Electronic Gear Ratio (Denominator)
Pn210 Setting Range Setting Unit Default Setting When Enabled | Classification
1101,073,741,824 1 1 After restart Setup

Calculating the Settings for the Electronic Gear Ratio

€ Rotary Servomotors

If the gear ratio between the Servomotor shaft and the load is given as n/m, where n is the
number of load rotations for m Servomotor shaft rotations, the settings for the electronic gear
ratio can be calculated as follows:

. . B Pn20E Encoder resolution m
Electronic gear ratio — = = - : X
A Pn210 Travel distance per load shaft revolution (reference units) =~ N

B Encoder Resolution

You can check the encoder resolution in the Servomotor model number.

SGM7J, SGM7A,
or SGM7G -O00O000O0O0O

Code Specification Encoder Resolution
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216

€ Linear Servomotors
You can calculate the settings for the electronic gear ratio with the following equation:
When Not Using a Serial Converter Unit

Use the following formula if the linear encoder and SERVOPACK are connected directly or if a
linear encoder that does not require a Serial Converter Unit is used.

Pn20E Travel distance per reference unit (reference units) x Linear encoder resolution

. B
Electronic gear ratio A Pn210 Linear encoder pitch (the value from the following table)

When Using a Serial Converter Unit

B Pn20E Travel distance per reference unit (reference units) x Resolution of the Serial Converter Unit

Electronic gear ratio A = Pn210 = Linear encoder pitch (setting of Pn282)




6.15 Electronic Gear Settings

B Feedback Resolution of Linear Encoder
The linear encoder pitches and resolutions are given in the following table.

Calculate the electronic gear ratio using the values in the following table.

6.15.1 Electronic Gear Ratio Settings

Type of Linear Relay Device
. . Encoder Model between . .
Linear |Manufacturer|Linear Encoder Model Pitch SERVOPACK and Resolution | Resolution
Encoder *1 .
[um] Linear Encoder
JZDP-H003-000-E 256 0.078 um
Dr. LIDA480O 20 -
JOHANNES JZDP-J003-000-E"2| 4,096 | 0.0049 um
HEIDENHAIN JZDP-H003-O0O0O-E2| 256 0.016 um
GmbH LIF480 4 -
JZDP-J003-O000-E2 | 4,096 |0.00098 um
JZDP-H005-000-E 256 0.078 um
RGH22B 20 -
Renishaw JZDP-J0O0O5-000-E"2 | 4,096 | 0.0049 um
PLC TONIC series 20 JZDP-H005-000-E™ 256 0.078 um
(TIOOOOAQOV only) JZDP-J005-000-E | 4,096 | 0.0049 um
Incre- SR75-00000LF 80 - 8,192 | 0.0098 um
e SR75-00000MF 80 N 1,024 | 0.078 um
SR85-00000LF 80 - 8,192 | 0.0098 um
SR85-00000MF 80 - 1,024 0.078 um
Magnescale S
Co., Ltd. PL101-RY"
S700. SL710, 8L720. 1 g0 , 8,192 |0.0977 um
MJ620-T13™
MQ10-FLA™
SQ10 400 - 8,192 | 0.0488 um
MQ10-GLA™
Canon PH03-36110 128 - 2,048 | 0.0625 um
Precision Inc. | PH03-36120 128 - 2,048 | 0.0625 um
LIC4100 Series™ 20.48 EIB3391Y"° 4,096 0.005 um
. 204.8 EIB3391Y"¢ 4,096 0.05 um
LIC2100 Series™ .
409.6 EIB3391Y"® 4,096 0.1 um
40.96 - 4,096 0.01 um
%HANNES LIC4190 Series 20.48 - 4,096 0.005 pum
GmbH LIC3190 Series 40.96 - 4,096 0.01 um
409.6 - 4,096 0.1
LIC2190 Series um
204.8 - 4,096 0.05 um
LC115 40.96 EIB3391Y"° 4,096 0.01 pm
Absolute LC415 40.96 EIB3391Y*6 4,096 0.01 um
i 409.6 - 4,096 0.1 um
RSF Elekironk | 15y series a
GmbH 204.8 - 4,096 0.05 um
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
ST783/ST783AL 51.2 - 512 0.1 um
Mitutoyo ST784/ST784AL 51.2 - 512 0.1 um
Corporation | ST788A/ST788AL 51.2 - 512 0.1 um
ST789A/ST789AL 25.6 - 512 0.05 um
ST1381 5.12 - 512 0.01 um
ST1382 0.512 - 512 0.001 um

Continued on next page.
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6.15 Electronic Gear Settings

6.15.1 Electronic Gear Ratio Settings

Continued from previous page.

Type of Encoder|  Model between
El;llcr:jg;r Manufacturer| Linear Encoder Model Pitcbl SE_RVOPACK and Resolution | Resolution
[um] Linear Encoder
EL36YOOosoFOOO 12.8 - 256 0.05 um
. EL3eYOO100FOOO 25.6 - 256 0.1 um
Renishaw el gevyOOs00FOOD | 128 - 256 0.5 um
RL3eyOOos00000| 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 pm
SR77-0000O0LF 80 - 8,192 0.0098 um
SR77-00000MF 80 - 1,024 0.078 um
SR87-00000OLF 80 - 8,192 | 0.0098 um
SR87-00000MF 80 - 1,024 0.078 um
oorasca | SETIT
Co., Ltd. SQ47/SQ57- 20.48 - 4,096 0.005 um
Absolute OOOoOooTrFOoOn
SQ47/SQ57-
SD@%I?/?(%?I_:DDD 40.96 - 4,096 0.01 um
OOOoOoorFOoOo0O
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
fnag,%%nAéjto_ S2AK208 20 - 256 0.078 um
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
g?eno(i);on o, | PHO3-36E00 128 - 2,048 | 0.0625 um

*1.

*2.
*3.
*4,
*5.

*6.

These are reference values for setting SERVOPACK parameters. Contact the manufacturer for actual linear

encoder scale pitches.

This is the model of the Serial Converter Unit.
This is the model of the Head with Interpolator.
This is the model of the Interpolator.

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.

This is the model of the Interface Unit.

Information Resolution

You can calculate the resolution that is used inside the SERVOPACK (i.e., the travel distance per
feedback pulse) with the following formula.

Resolution (travel distance per feedback pulse) =

Linear encoder pitch

Resolution of Serial Converter Unit or linear encoder
The SERVOPACK uses feedback pulses as the unit to control a Servomotor.

Linear encoder pitch

feedback signal from the linear encoder

Linear encoder pitch

|
i =Distance for one cycle of the analog voltage
|
|



6.15 Electronic Gear Settings

6.15.2 Electronic Gear Ratio Setting Examples

6.152 Electronic Gear Ratio Setting Examples

Setting examples are provided in this section.

 Rotary Servomotors

Machine Configuration

Ball Screw

Rotary Table Belt and Pulley

. Reference unit: 0.005 mm
Reference unit: 0.01°

L Reference unit: 0.001 mm Load shaft
Step Description Load shaft
Gear ratio: \
1/100 .
Encoder:  Ball screw lead: Gear ratio: ?ggezqia"
24 bits 6 mm Load shaft ) 1/50
Encoder: 24 bits Encoder: 24 bits
, « Pull ia.: 100 mm
. . « Rotation angle per revo- ulley d a 00 )
1 Machine + Ball screw lead: 6 mm lution: 360° (Pulley circumference:

Specifications

» Gear ratio: 1/1

314 mm)

* Gear ratio: 1/100 « Gear ratio: 1/50

2 | Encoder Resolution

16,777,216 (24 bits)

16,777,216 (24 bits) 16,777,216 (24 bits)

3 Reference Unit

0.001 mm (1 um)

0.01° 0.005 mm (5 wm)

Travel Distance per
4 | Load Shaft Revolution

6 mm/0.001 mm =

360°/0.01° = 36,000 314 mm/0.005 mm =

(Reference Units) 6,000 62,800
5 | Electronic Gear Ratio E: 16,777,216 xi E: 16,777,216 . 100 E: 16,777,216 5 50
A 6,000 1 1A 36,000 1 A 62,800 1
Pn20E: 16,777,216 Pn20E: 167,772,160 Pn20E: 838,860,800
6 | Parameters
Pn210: 6,000 Pn210: 3,600 Pn210: 62,800

» Linear Servomotors

A setting example for a Serial Converter Unit resolution of 256 is given below.

Step Description

Machine Configuration

Reference unit:
0.02 mm (20 um)
Forward direction

1 Linear Encoder Pitch

0.02 mm (20 um)

2 Reference Unit

0.001 mm (1 um)

B 1 (um)

3 | Electronic Gear Ratio A= 20 256
Pn20E: 256

4 | Setting Parameters
Pn210: 20

Basic Functions That Require Setting before Operation
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6.16 Resetting the Absolute Encoder

6.16.1 Precautions on Resetting

Resetting the Absolute Encoder

In a system that uses an absolute encoder, the multiturn data must be reset at startup. An
alarm related to the absolute encoder (A.810 or A.820) will occur when the absolute encoder
must be reset, such as when the power supply is turned ON.

When you reset the absolute encoder, the multiturn data is reset and any alarms related to the
absolute encoder are cleared.

Reset the absolute encoder in the following cases.

« When an A.810 alarm (Encoder Backup Alarm) occurs

* When an A.820 alarm (Encoder Checksum Alarm) occurs

* When starting the system for the first time

* When you want to reset the multiturn data in the absolute encoder

« When the Servomotor has been replaced

/\ CAUTION

® The multiturn data will be reset to a value between -2 and +2 rotations when the absolute
encoder is reset. The reference position of the machine system will change. Adjust the refer-
ence position in the host controller to the position that results from resetting the absolute
encoder.
If the machine is started without adjusting the position in the host controller, unexpected
operation may cause personal injury or damage to the machine.

When the encoder is set to be used as a single-turn absolute encoder (Pn002 = n.0O200),
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

6.16.1

Precautions on Resetting

* You cannot use the ALM_CLR (Clear Alarm) 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.

6.16.2

Preparations

Always check the following before you reset an absolute encoder.
» The parameters must not be write prohibited.
» The servo must be OFF for both axis A and axis B.

6.16.3

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 Manual

Digital Operator | Fn008 (Manual No.: SIEP S800001 33)

Encoder Setting - Reset Absolute

SigmaWin+ Encoder

T 6.16.4 Operating Procedure on page 6-47




6.16 Resetting the Absolute Encoder

6.16.4 Operating Procedure

You can reset the absolute encoder using the MEM_WR (Write Memory) command. Refer to
the following manual for information on the MEM_WR (Write Memory) command.

10 =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)

Information

6.164 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.

Basic Functions That Require Setting before Operation

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

Upon execution of processing, the multiturn data within the
absolute encoder is reset to "0 and the mechanical system will
go to a position data system different from that used until now.

Cancel

Click the Cancel Button to cancel resetting the absolute encoder. The previous dialog box will return.

Continue processing?
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6.16 Resetting the Absolute Encoder

6.16.4 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.

8. To enable the change to the settings, turn the power supply to the SERVOPACK OFF
and ON again.

This concludes the procedure to reset the absolute encoder.



6.17 Setting the Origin of the Absolute Encoder

6.17.1 Absolute Encoder Origin Offset

Setting the Origin of the Absolute Encoder

6.171 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 origin in Pn808
(Absolute Encoder Origin Offset).
After the SENS_ON (Absolute Data Request) command is received, the position in the machine
coordinate system (APOS) is set based on the absolute encoder position data and the setting
of Pn808.
Absolute Encoder Origin Offset Position
Pn808 Setting Range Setting Unit Default Setting When Enabled Classification
11007?37;2185550 1 reference unit 0 Immediately Setup
B If the encoder position (X) is at the origin of the machine coordinate system (0), then Pn808
ple
would be set to -X.
Origin of machine
[ coordinate system
Machine coordinate 3
i
j Pn80s ‘
Encoder coordinate f K
Absolute encoder origin : i Encoder position (X)
6.172 Setting the Origin of the Absolute Linear Encoder

You can set any position as the origin in the following linear encoders.

Dr. JOHANNES HEIDENHAIN GmbH
LIC4190, LIC3190, or LIC2190 Series
RSF Elektronik GmbH

MC15Y Series

Mitutoyo Corporation
ABS ST780A Series or ST1300 Series
Models: ABS ST780A/ST780AL/ST1300

Renishaw PLC

EVOLUTE Series

Models: EL36YOOOOOOOOO
Renishaw PLC

RESOLUTE Series

Models: RL36YOOOOOOOOO
Canon Precision Inc.

Model: PH03-36E00

system position data was changed. Always turn the SERVOPACK power supply OFF and ON
again.

Important 5 - After you set the origin, the Servomotor phase data in the SERVOPACK will be discarded. If
you are using a Linear Servomotor without a Polarity Sensor, execute polarity detection again
to save the Servomotor phase data in the SERVOPACK.

q@ 1. After you set the origin, the /S-RDY (Servo Ready) signal will become inactive because the

Basic Functions That Require Setting before Operation
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6.17 Setting the Origin of the Absolute Encoder

6.17.2 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

Digital Operator Fn020

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

SigmaWin+

Setting

Encoder Setting - Zero Point Position

I Operating Procedure on page 6-50

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:

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

4. Click the Execute Button.

£ set origin AXIS#00 (===l

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

vl




6.17 Setting the Origin of the Absolute Encoder

6.17.2 Setting the Origin of the Absolute Linear Encoder

5. Click the Continue Button.
Set Origin @

Executing the set origin will clear the absolute position of the connected
absolute linear scale to 0 and the previcusly defined mechanical system wil

change to a different coordinate system.

Do you want to continue the set origin?

Continug | 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 (==

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 6.10 Polarity Detection on page 6-23

This concludes the procedure to set the origin of the absolute linear encoder.
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6.18 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 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] [Torquel
Setting Range Setting Unit Default Setting | When Enabled Classification
Pn600 :
0 to 2 times the
SERVOPACK’s .
. . 10W 0 Immediately Setup
maximum applica-
ble motor capacity
PG03 Regenerative Resistance [Speed| [Position] [Torquel
Setting Range Setting Unit Default Setting | When Enabled Classification
[Common]
0 to 65,535 10 mQ 0 Immediately Setup

Set the Regenerative Resistor capacity to a value that is consistent with the allowable capacity

of the External Regenerative Resistor. The setting depends on the cooling conditions of the

External Regenerative Resistor.

« For self-cooling (natural convection cooling): Set the parameter to a maximum 20% of the
capacity (W) of the actually installed Regenerative Resistor.

« For forced-air cooling: Set the parameter to a maximum 50% of the capacity (W) of the actu-
ally installed Regenerative Resistor.

For a self-cooling 100-W External Regenerative Resistor, set Pn600 to 2 (x10 W) (100 W x
Example " 550, _ o0 ).

Note: An A.320 alarm will be displayed if the setting is not suitable.

< 1. When an External Regenerative Resistor is used at the normal rated load ratio, the resistor
@ temperature increases to between 200°C and 300°C. Always apply derating. Consult the
manufacturer for the resistor’s load characteristics.

Important 2 For safety, use an External Regenerative Resistor with a thermoswitch.
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7.1 1/0 Signal Allocations

I/0 Signal Allocations

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

This section describes the I/0 signal allocations.
There are the following two methods to allocate I/0 signals.

Allocation Method

Description

Reference

2-7S-Compatible
I/0 Signal
Allocations

The same parameters as =-7S are used to
allocate 1/0 signals to pin numbers.

The pin numbers that can be allocated for
the axis A and the pin numbers that can be
allocated for the axis B are predetermined.

* Input Signals
IE 27S-Compatible Input Signal Alloca-
tions on page 7-4
» Output Signals

I X7S-Compatible Output Signal Alloca-
tions on page 7-7

Multi-Axis 1/0
Signal Allocations

Multi-axis parameters are used to allocate I/
O signals to the pin numbers.
Signals can be allocated to any pin number
for both the axis A and axis B as long as the
pin numbers are within the following range.
* Input signal: CN1-7 to CN1-13,

CN1-18 to CN1-20
» Output signal: CN1-1, CN1-2,

CN1-23 to CN1-30

* Input Signals
Z Multi-Axis Input Signal Allocations on
page 7-6
» Output Signals

I Multi-Axis Output Signal Allocations on
page 7-9

Specify the allocation method to use in Pn50A = n.OO0OX (/O Signal Allocation Mode).

Parameter Description When Enabled | Classification
n.O0O01
default set- | X-7S-compatible I/O signal allocations
Pn50A Ein 9) P g After restart Setup
n.O00O0O2 Multi-axis /0 signal allocations

H Application Functions

7-3



7-4

7.1 1/0 Signal Allocations

7.1.1 Input Signal Allocations

7141

Input Signal Allocations

@

Important

If you change the default polarity settings for the P-OT (Forward Drive Prohibit) or N-OT
(Reverse Drive Prohibit) signal, the overtravel function will not operate if there are signal line dis-
connections or other problems. If you must change the polarity of one of these signals, verify

operation and make sure that no safety problems will exist.

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

2-7S-Compatible Input Signal Allocations

Pin numbers 7 to 11 on the I/O signal connector (CN1) are used for the A-axis, and pin num-
bers 12, 13, 18 to 20 are used for the B-axis.

The signals shown in the figure are allocated at shipping.

—Axis B

No Signal Specification No Signal Specification
) Battery for Absolute . General-purpose
19 | BRI A Encoder (-) for Axis A g e Sequence Output 5
Battery for Absolute General-purpose
1A BT Encoder (+) for Axis A 22| e Sequence Output 5
/SI12 General-purpose . General-purpose
Axis B 13 (N-OT_B) Sequence Input 12 28 || /804 Sequence Output 4
XIS 19 /SI11 General-purpose 57 | /5044 General-purpose
(P-OT_B) Sequence Input 11 Sequence Output 4
11 /SI5 General-purpose 26 | /303- General-purpose
(/EXT_A2) Sequence Input 5 Sequence Output 3
/Sl4 General-purpose General-purpose
10 (/EXT_A1) Sequence Input 4 25 | /503+ Sequence Output 3
Axis A — 9 /SI3 General-purpose o4 /S02- General-purpose
(/DEC_A) Sequence Input 3 (/BK_B-) Sequence Output 2
8 /SI2 General-purpose 03 /S02+ General-purpose
(N-OT_A) Sequence Input 2 (/BK_B+) Sequence Output 2
/S General-purpose _ Battery for Absolute
’ (P-OT_A) Sequence Input 1 22 | AT s Encoder (-) for Axis B
Sequence input signal Battery for Absolute
& |zl power supply input 21 |2 Encoder (+) for Axis B
5 | TH A Overheat Protection 50 /SI15 General-purpose
= Input for Axis A (/EXT_B2) Sequence Input 15
. /SI14 General-purpose
4 | ALM Servo Alarm Output 19 VEXT_B1) Sequence Input 14
/SI13 General-purpose
3 | ALM+ Servo Alarm Output 18 (/DEC_B) Sequence Input 13
> /SO1- General-purpose 17 | TH B Overheat Protection
(/BK_A-) Sequence Output 1 - Input for Axis B
/SO1+ General-purpose :
U (/BK_A+) Sequence Output 1 16 &t Slgnzl greuine

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

Input Signal Input Signal Name Parameter
P-OT Forward Drive Prohibit Pn50A = n.XOOO
N-OT Reverse Drive Prohibit Pn50B = n.OOOX
/P-CL Forward External Torque Limit Pn50B = n.OXOO
/N-CL Reverse External Torque Limit Pn50B = n.XOOO
/DEC Origin Return Deceleration Switch Input | Pn511 = n.OO0OX

Continued on next page.




7.1 1/0 Signal Allocations

7.1.1 Input Signal Allocations

Continued from previous page.

Input Signal Input Signal Name Parameter
/EXTA External Latch Input 1 Pn511 = n.O0OXO
/EXT2 External Latch Input 2 Pn511 = n.OXOO
FSTP Forced Stop Pn516 = n.OO0OX

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

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

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

Parameter Pin No. -
. - - Description
Setting Axis A | Axis B
0 - - Reserved parameter (Do not change.)
1 7 12 Y
T T
s o [
A reverse signal (a signal with “/” before the signal abbreviation, such as the /
4 10 19 | P-CL signal) is active when the contacts are ON (closed).
5 11 50 A signal that does not have “/” before the signal abbreviation (such as the P-
OT signal) is active when the contacts are OFF (open).
6 - - Reserved parameter (Do not change.)
7 _ _ The input signal is not allocated to a connector pin and it is always active.
If the signal is processed on a signal edge, then it is always inactive.
8 _ _ The input signal is not allocated to a connector pin and it is always inactive.
Set the parameter to 8 if the signal is not used.
9 - Reserved parameter (Do not change.)
A 7 12 o4y J
B 8 13 = E_TE@
= ‘
C ° 18 A reverse signal (a signal with “/” before the signal abbreviation, such as the /
D 10 19 |P-CL signal) is active when the contacts are OFF (open).
£ 11 20 A signal that does not have “/” before the signal abbreviation (such as the P-
OT signal) is active when the contacts are ON (closed).
F - - Reserved parameter (Do not change.)

Note: 1. You cannot allocate the /EXT_A1 to /EXT_AS and /EXT_B1 to /EXT_BS (External Latch Inputs 1 to 3) sig-
nals to pins 6 to 8 and 12 to 14 on the I/O signal connector (CN1).

2. Refer to the following section for details on input signal parameter settings.
Ii§ 13.1.2 List of Servo Parameters on page 13-3

€ Example of Changing Input Signal Allocations
The following example shows reversing the P-OT (Forward Drive Prohibit) signal allocated to

CN1-7 and CN1-12 and the N-OT (Reverse Drive Prohibit) signal allocated to CN1-8 and CN1-
13.
Pn50A = n. 1001 Pn511 =n.0002 Before change
d d

Pn50A = n.2001 Pn511 =n.O001 After change

Refer to the following section for the parameter setting procedure.
IZ 6.1.3 Parameter Setting Methods on page 6-5

H Application Functions
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7.1 1/0 Signal Allocations

7.1.1 Input Signal Allocations

Multi-Axis Input Signal Allocations

You can allocate the signals for both the axis A and axis B to pins 7 to 13, and 18 to 20 on the
I/O signal connector (CN1).

The input signals that you can allocate to the pins on the 1/0O signal connector (CN1) and the
related parameters are given in the following table.

Input Signal Input Signal Name Parameter
P-OT Forward Drive Prohibit Input Signal Pn590
N-OT Reverse Drive Prohibit Signal Pn591
/DEC Origin Return Deceleration Switch Signal | Pn592
/EXTA External Latch Input 1 Signal Pn593
/EXT2 External Latch Input 2 Signal Pn594
/P-CL Forward External Torque Limit Signal Pn598
/N-CL Reverse External Torque Limit Signal Pn599

€ Relationship between Parameter Settings, Allocated Pins, and Polari-
ties
This section shows the relationship between the input signal parameter settings, the pins on
the I/O signal connector (CN1), and the polarities using Pn591 (N-OT (Reverse Drive Prohibit)
Signal Allocation) as an example. Refer to the following section for information on individual
input signals.
¥ 13.1.2 List of Servo Parameters on page 13-3

+ Relationship between Parameter Settings and Pin Numbers

Parameter Description When Enabled | Classification
n.[J007 Allocate the signal to CN1-7.
n.0J008
(default setting | Allocate the signal to CN1-8.
for axis A)
n.0J009 Allocate the signal to CN1-9.
n.0J010 Allocate the signal to CN1-10.
n.J011 Allocate the signal to CN1-11.
Pn591 - After restart Setup
n.[J012 Allocate the signal to CN1-12.
n.00013
(default setting | Allocate the signal to CN1-13.
for axis B)
n.00018 Allocate the signal to CN1-18.
n.0J019 Allocate the signal to CN1-19.
n.[J020 Allocate the signal to CN1-20.

* Relationship between Parameter Settings and Polarities

Parameter Description When Enabled | Classification
n.oO00O0 Set the signal to always enable reverse drive.
n.1000 . Active when input signal is ON (closed).
Pn591 |(default setting) After restart Setup
n.2000 Active when input signal is OFF (open).
n.3000 Set the signal to always prohibit reverse drive.

Confirming the Allocation Status of Input Signals

You can confirm the allocation status of input signals with the I/0 Signal Allocations Window of
the SigmaWin+. Refer to the following section for details.
5 10.2.3 1/0O Signals Status Monitor on page 10-5



7.1 1/0 Signal Allocations

7.1.2 Output Signal Allocations

71.2

Output Signal Allocations

You can allocate the desired output signals to pins 1, 2, and 23 to 30 on the 1/O signal connector
(CN1). The parameters that you use to allocate signals depend on whether you use =-7S-compatible I/
O signal allocations (Pn50A = n.OOO1) or multi-axis 1/O signal allocations (Pn50A = n.OO0O2).

>-7S-Compatible Output Signal Allocations

Pin numbers 1, 2, 25, and 26 on the I/0O signal connector (CN1) are used for the axis A, and pin
numbers 23, 24, 27, and 28 are used for the axis B.

Signals cannot be allocated to pin numbers 29 and 30.

No Signal Specification \ No | Signal \ Specification |
) Battery for Absolute ) General-purpose
157 BAT_A Encoder (-) for Axis A 30 | /805 Sequence Output 5
Battery for Absolute General-purpose
I | Ao Encoder (+) for Axis A 29 | /505+ Sequence Output 5
/SI12 General-purpose ) General-purpose
1& (N-OT_B) Sequence Input 12 28 | /504 Sequence Output 4
/SI11 General-purpose General-purpose
2 (P-OT_B) Sequence Input 11 27 | /S04+ Seguence Outeut 4
11 /SI5 General-purpose 26 | /SO3- General-purpose
(/EXT_A2) | Sequence Input 5 Sequence Output 3
/S|4 General-purpose General-purpose
e (/EXT_A1) | Sequence Input 4 25| /S03+ Sequence Output 3
9 /SI3 General-purpose o4 /S02- General-purpose
(/DEC_A) Sequence Input 3 (/BK_B-) Sequence Output 2
8 /SI2 General-purpose 03 /S02+ General-purpose
(N-OT_A) Sequence Input 2 (/BK_B+) Sequence Output 2
/SI1 General-purpose ) Battery for Absolute
¢ (P-OT_A) Sequence Input 1 2z| Al B Encoder (-) for Axis B
Sequence input signal Battery for Absolute
CHRE O power supply input 21| B 2= Encoder (+) for Axis B
5 |TH A Overheat Protection 20 /SI15 General-purpose
= Input for Axis A (/EXT_B2) | Sequence Input 15
_ /SI14 General-purpose
4 | ALM Servo Alarm Output 19 EXT B1) | Sequence Input 14
/SI13 General-purpose
3 | ALM+ Servo Alarm Output 18 (/DEC_B) Sequence Input 13
5 /SO1- General-purpose 17|TH B Overheat Protection
Axis A (/BK_A-) Sequence Output 1 = Input for Axis B
/SO1+ General-purpose :
1 (/BK_A+) Sequence Output 1 16| SG ofielotle

Cannot
be
allocated

Axis B

Axis A

Axis B

A

Important

» The signals that are not detected are considered to be OFF. For example, the /COIN (Position-
ing Completion) signal is considered to be OFF during speed control.
Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent

the holding brake from operating if its signal line is disconnected. If you must change the polar-
ity of this signal, verify operation and make sure that no safety problems will exist.
- If you allocate more than one signal to the same output circuit, a logical OR of the signals will
be output.

H Application Functions
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7.1 1/0 Signal Allocations

7.1.2 Output Signal Allocations

The following table shows the relationship between the parameters and the output signals that

can be allocated to the pins on the I/O signal connector (CN1).

Output Signals

Output Signal Name

Parameter

/COIN Positioning Completion Pn50E = n.OO0OX
/N-CMP Speed Coincidence Detection Pn50E = n.O0OXO
/TGON Rotation Detection Pn50E = n.OXOO
/S-RDY Servo Ready Pn50E = n.XOOO
/CLT Torque Limit Detection Pn50F = n.OO0OX
/LT Speed Limit Detection Pn50F = n.O00OXO
/BK Brake Pn50F = n.OXOO
/WARN Warning Pn50F = n.XOOO
/NEAR Near Pn510 = n.OOOX
/PM Preventative Maintenance Pn514 = n.OXOO

€ Relationship between Parameter Settings and Allocated Pin Numbers

The following table shows the relationship between the output signal parameter settings and
the pin numbers on the I/0O signal connector (CN1).

Parameter Pin No. -
. : : Description
Setting Axis A | Axis B

0 - - Disable (signal output is not used)
Axis A: Output the allocated signal from the CN1-1 or CN1-2 output ter-
minal.

1 Tor2 |23or24 Axis B: Output the allocated signal from the CN1-23 or CN1-24 output
terminal.
Axis A: Output the allocated signal from the CN1-25 or CN1-26 output
terminal.

2 250r 26|27 or 28 Axis B: Output the allocated signal from the CN1-27 or CN1-28 output
terminal.

3to6 - - Reserved parameter (Do not change.)

€ Output Signal Polarity Switching
The polarity of output signals is switched using Pn512.

Parameter Pin No.
i Descriptio
Parameter No. eillng Axis A Axis B ription
Value
. O00x 0 1oro 53 or 24 The signal is hot inverted.
1 The signal is inverted.
Pn512 0 The signal is not inverted
i i inverted.
n.O0OXO 250r26 | 27 or 28 'g —
1 The signal is inverted.

€ Example of Changing Output Signal Allocations

The following example shows disabling the /COIN (Positioning Completion) signal allocated to CN1-27
and CN1-28 and allocating the /S-RDY (Servo Ready) signal for axis B.

Pn50E = n.00O02 Before change
2
Pn50E = n.2000 After change

Refer to the following section for the parameter setting procedure.
I 6.1.3 Parameter Setting Methods on page 6-5



7.1 1/0 Signal Allocations

7.1.2 Output Signal Allocations

Multi-Axis Output Signal Allocations

You can allocate the signals for both the axis A and axis B to pins 1, 2, and 23 to 32 on the I/0
signal connector (CN1).

The output signals that you can allocate to the pins on the I/O signal connector (CN1) and the
related parameters are given in the following table.

Output Signal Output Signal Name Parameter
/COIN Positioning Completion Output Signal Pn5B0
/N-CMP Speed Coincidence Detection Output Signal | Pn5B1
/TGON Rotation Detection Output Signal Pn5B2
/S-RDY Servo Ready Output Signal Pn5B3
/CLT Torque Limit Detection Output Signal Pn5B4
/LT Speed Limit Detection Output Signal Pn5B5
/BK Brake Output Signal Pn5B6
/WARN Warning Output Signal Pn5B7
/NEAR Near Output Signal Pn5B8
/PM Preventative Maintenance Output Signal Pn5BC

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

This section shows the relationship between the output signal parameter settings, the pins on

the I/0O signal connector (CN1), and the polarities using Pn5B0 (/COIN (Positioning Completion

Output) Signal Allocation) as an example. Refer to the following section for information on indi-

vidual output signals.

¥ 13.1.2 List of Servo Parameters on page 13-3

+ Relationship between Parameter Settings and Pin Numbers

Parameter Description When Enabled | Classification
?deufggﬁ setting) Disable (the signal output is not used).
n.0O0001* Allocate the signal to CN1-1.
Pn5B0 n.0023* Allocate the signal to CN1-23. After restart Setup
n.0025* Allocate the signal to CN1-25.
n.0027* Allocate the signal to CN1-27.
n.0029* Allocate the signal to CN1-29.

* |f Pn5BO is set to n.1000 (Output the signal) or n.2000 (Invert the signal and output it) and Pn5BO is not set to
any of these values, an A.040 alarm (Parameter Setting Error) will occur.

* Relationship between Parameter Settings and Polarities

Parameter Description When Enabled | Classification
n.0O00O0O . . .
e (default setting) Disable (the signal output is not used). .
=B n.1000 Output the signal. fter restart Setup
n.2000 Invert the signal and output it.

Confirming the Allocation Status of Output Signals

You can confirm the allocation status of output signals with the I/0 Signal Allocation Window of
the SigmaWin+. Refer to the following section for details.
IZ 10.2.3 I/0 Signals Status Monitor on page 10-5

H Application Functions
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7.1 1/0 Signal Allocations

7.1.3 ALM (Servo Alarm) Signal

713

ALM (Servo Alarm) Signal

This signal is output when the SERVOPACK detects an error.

2
@ Configure an external circuit so that this alarm output turns OFF the main circuit power supply to
the SERVOPACK whenever an error occurs.

Important
Type Signal |Connector Pin No. Signal Status Meaning
Axis A: ON1-3 ON (closed) Normal SERVOPACK status
Output | ALM | axis B: ON1-4
' OFF (open) SERVOPACK alarm

Alarm Reset Methods

Refer to the following section for information on the alarm reset methods.
I 12.2.3 Resetting Alarms on page 12-40

714

/WARN (Warning) Signal

Both alarms and warnings are generated by the SERVOPACK. Alarms indicate errors in the
SERVOPACK for which operation must be stopped immediately. Warnings indicate situations
that may results in alarms but for which stopping operation is not yet necessary.

The /WARN (Warning) signal indicates that a condition exists that may result in an alarm.

Type Signal |Connector Pin No. Signal Status Meaning
ON (closed) Warning
OFF (open) Normal status

Output | /WARN | Must be allocated.

Note: You must allocate the /WARN signal to use it. The parameters that you use depend on the allocation method.

Allocation Method Parameter to Use
¥-7S-Compatible 1/0 » Pn50A = n.O0O0O1 (£-7S-Compatible 1/0 Signal Allocations)
Signal Allocations « Pn50F = n.XOOO(/WARN (Warning Output) Signal Allocation)
Multi-Axis /0 Signal » Pn50A = n.OOO2 (Multi-Axis I/0 Signal Allocations)
Allocations « Pn5B7 (/WARN (Warning Output) Signal Allocation)

Refer to the following section for details.
IZ 7.1.2 Output Signal Allocations on page 7-7
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7.1.5 /TGON (Rotation Detection) Signal

715

/TGON (Rotation Detection) Signal

The /TGON signal indicates that the Servomotor is operating.

This signal is output when the shaft of the Servomotor rotates at the setting of Pn502 (Rotation
Detection Level) or faster or the setting of Pn581 (Zero Speed Level) or faster.

Type Signal

Connector Pin No.

Signal Status

Servomotor

Meaning

Output | /TGON

Must be allocated.

ON (closed)

Rotary Servomotors

The Servomotor is
operating at the setting
of Pn502 or faster.

Linear Servomotors

The Servomotor is
operating at the setting
of Pn581 or faster.

OFF (open)

Rotary Servomotors

The Servomotor is
operating at a speed
that is slower than the
setting of Pn502.

Linear Servomotors

The Servomotor is
operating at a speed
that is slower than the
setting of Pn581.

Note: You must allocate the /TGON signal to use it. The parameters that you use depend on the allocation method.

Allocation Method

Parameter to Use

¥-7S-Compatible 1/0
Signal Allocations

* Pn50A = n.OO0O1 (2-7S-Compatible I/O Signal Allocations)
» Pn50E = n.OXOO (/TGON (Rotation Detection Output) Signal Allocation)

Multi-Axis I/O Signal
Allocations

* Pn50A = n.OO0O2 (Multi-Axis 1/0 Signal Allocations)
» Pn5B2 (/TGON (Rotation Detection Output) Signal Allocation)

Refer to the following section for details.
I 7.1.2 Output Signal Allocations on page 7-7

Setting the Rotation Detection Level
Use the following parameter to set the speed detection level at which to output the /TGON sig-

nal.
+ Rotary Servomotors g
Rotation Detection Level |Speed| [Position] [Torque| E’
=]
Pn502 Setting Range Setting Unit Default Setting When Enabled | Classification ‘ '-'C-
1 to 10,000 1 min™’ 20 Immediately Setup -(%
Q
* Linear Servomotors S
<
Zero Speed Level |Speed| [Position| |[Force |
Pn581 Setting Range Setting Unit Default Setting When Enabled | Classification
1to 10,000 1 mm/s 20 Immediately Setup
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7.1 1/0 Signal Allocations

7.1.6 /S-RDY (Servo Ready) Signal

716

/S-RDY (Servo Ready) Signal

The /S-RDY (Servo Ready) signal turns ON when the SERVOPACK is ready to accept the
SV_ON (Servo ON) command.

The /S-RDY signal is turned ON under the following conditions.

» Main circuit power supply is ON.

» There are no alarms.

 There is no forced stop state (FSTP).

+ If an absolute encoder is used, the SENS_ON (Turn ON Sensor) command has been input.
« If a Servomotor without a polarity sensor is used, polarity detection has been completed. *

« If an absolute encoder is used, the output of the position data from the absolute encoder to
the host controller must have been completed if the SENS_ON (Turn ON Sensor) command is
being input.

* Do not include this condition if the SV_ON (Servo ON) command is input for the first time after the control power

supply was turned ON. In that case, when the first SV_ON command is input, polarity detection is started imme-
diately and the /S-RDY signal turns ON at the completion of polarity detection.

Type Signal |Connector Pin No. Signal Status Meaning
ON (closed) iian%y to receive the SV_ON (Servo ON) com-
Output | /S-RDY | Must be allocated. .
P Not ready to receive the SV_ON (Servo ON)
OFF (open)
command.

Note: You must allocate the /S-RDY signal to use it. The parameters that you use depend on the allocation method.

Allocation Method Parameter to Use
¥-7S-Compatible 1/0 » Pn50A = n.O0O0O1 (2£-7S-Compatible 1/0 Signal Allocations)
Signal Allocations « Pn50E = n.XOOO (/S-RDY (Servo Ready) Signal Allocation)
Multi-Axis 1/0 Signal » Pn50A = n.O0OO2 (Multi-Axis 1/0 Signal Allocations)
Allocations * Pn5B3 (/S-RDY (Servo Ready) Signal Allocation)

Refer to the following section for details.
IZ 7.1.2 Output Signal Allocations on page 7-7

71.7

/V-CMP (Speed Coincidence Detection) Signal

The /V-CMP (Speed Coincidence Detection Output) signal is output when the Servomotor
speed is the same as the reference speed. This signal is used, for example, to interlock the
SERVOPACK and the host controller. You can use this output signal only during speed control.

The /V-CMP signal is described in the following table.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) The speed coincides.
OFF (open) The speed does not coincide.

Output | /V-CMP Must be allocated.

Note: You must allocate the /V-CMP signal to use it. The parameters that you use depend on the allocation method.

Allocation Method Parameter to Use
¥-7S-Compatible 1/0 » Pn50A = n.O0O0O1 (£-7S-Compatible 1/0 Signal Allocations)
Signal Allocations » Pn50E = n.OOXO (/V-CMP (Speed Coincidence Detection Output) Signal Allocation )
Multi-Axis 1/0 Signal » Pn50A = n.O0OO2 (Multi-Axis 1/0 Signal Allocations)
Allocations » Pn5B1 (/V-CMP (Speed Coincidence Detection Output) Signal Allocation)

Refer to the following section for details.

IZ 7.1.2 Output Signal Allocations on page 7-7
You can set the speed detection width for the /V-CMP signal in Pn503 (Speed Coincidence
Detection Signal Output Width) for a Rotary Servomotor or in Pn582 (Speed Coincidence
Detection Signal Output Width) for a Linear Servomotor.



7.1 1/0 Signal Allocations

» Rotary Servomotors

7.1.7 /N-CMP (Speed Coincidence Detection) Signal

Pn503

Speed Coincidence Detection Signal Output Width Speed
Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1 min™’ 10 Immediately Setup

The signal is output when the difference between the reference speed and motor speed is
equal or less than the setting.

If Pn503 is set to 100 and the speed reference is 2,000 min™, the signal would be output

Example when the motor speed is between 1,900 and 2,100 min™.

Motor speed

Pn503

Speed reference

The /V-CMP signal is output when the motor speed is in
the area between the dotted lines.

» Linear Servomotors

Speed Coincidence Detection Signal Output Width
Pn582 Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1 mm/s 10 Immediately Setup

The signal is output when the difference between the reference speed and motor speed is
equal or less than the setting.

If Pn582 is set to 100 and the speed reference is 2,000 mm/s the signal would be output
when the motor speed is between 1,900 and 2,100 mm/s.

Motor speed

Example

Pn582

Speed reference

The /V-CMP signal is output when the motor speed is in
the area between the dotted lines.

H Application Functions



7.1 1/0 Signal Allocations
7.1.8 /COIN (Positioning Completion) Signal

718 /COIN (Positioning Completion) Signal

The /COIN (Positioning Completion) signal indicates that Servomotor positioning has been
completed during position control.

The /COIN signal is output when the difference between the reference position output by the
host controller and the current position of the Servomotor (i.e., the position deviation as given
by the value of the deviation counter) is equal to or less than the setting of the positioning com-
pleted width (Pn522).

Use this signal to check the completion of positioning from the host controller.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed Positioning has been completed.
Output | /COIN Must be allocated. (closed) Honing P
OFF (open) Positioning has not been completed.

Note: You must allocate the /COIN signal to use it. The parameters that you use depend on the allocation method.

Allocation Method Parameter to Use
-7S-Compatible 1/0 * Pn50A = n.OO0O1 (2-7S-Compatible I/O Signal Allocations)
Signal Allocations - Pn50E = n.OOOX (/COIN (Positioning Completion Output) Signal Allocation)
Multi-Axis 1/0 Signal * Pn50A = n.OOO2 (Multi-Axis 1/O Signal Allocations)
Allocations + Pn5B0 (/COIN (Positioning Completion Output) Signal Allocation)

Refer to the following section for details.
IZ 7.1.2 Output Signal Allocations on page 7-7

Setting the Positioning Completed Width

The /COIN signal is output when the difference between the reference position and the current
position (i.e., the position deviation as given by the value of the deviation counter) is equal to or
less than the setting of the positioning completed width (Pn522).

Positioning Completed Width Position
Pn522 Setting Range Setting Unit Default Setting When Enabled | Classification
010 1,073,741,824 1 reference unit 7 Immediately Setup

The setting of the positioning completed width has no effect on final positioning accuracy.

Reference
Speed '/ __ Motor speed
Time
Position [ Pn522
deviaton |/ ... ..v 0
‘ t . Time
/COIN signal J L (Active when ON (closed).)
Time

Note: If the parameter is set to a value that is too large, the /COIN signal may be output when the position deviation
is low during a low-speed operation. If that occurs, reduce the setting until the signal is no longer output.

7-14
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7.1.9 /NEAR (Near) Signal

Setting the Output Timing of the /COIN (Positioning Com-
pletion Output) Signal

You can add a reference input condition to the output conditions for the /COIN signal to
change the signal output timing.

If the position deviation is always low and a narrow positioning completed width is used,
change the setting of Pn207 = n.XOOO (/COIN (Positioning Completion Output) Signal Output
Timing) to change output timing for the /COIN signal.

Parameter Description E\r/1\;hbelg d Classification

n.o0oo Output the /COIN signal when the absolute value of

(default setting) the pOS|t|on dewatloms the same or less thgn the
setting of Pn522 (Positioning Completed Width).
Output the /COIN signal when the absolute value of

n. 1000 the position deviation is the same or less than the After

Pn207 | setting of Pn522 (Positioning Completed Width) and restart Setup

the reference after the position reference filter is O.
Output the /COIN signal when the absolute value of

n. 2000 the position deviation is the same or less than the

’ setting of Pn522 (Positioning Completed Width) and

the reference input is 0.

719

/NEAR (Near) Signal

The /NEAR (Near) signal indicates when positioning completion is being approached.

The host controller receives the NEAR signal before it receives the /COIN (Positioning Comple-
tion) signal, it can start preparations for the operating sequence to use after positioning has
been completed. This allows you to reduce the time required for operation when positioning is
completed.

The NEAR signal is generally used in combination with the /COIN signal.

Type Signal Connector Pin No. Signal Status Meaning

The Servomotor has reached a point
near to positioning completion.

The Servomotor has not reached a
point near to positioning completion.

ON (closed)

Output /NEAR Must be allocated.
OFF (open)

Note: You must allocate the /NEAR signal to use it. The parameters that you use depend on the allocation method.

Allocation Method Parameter to Use
¥-7S-Compatible 1/0 » Pn50A = n.OO0O1 (2-7S-Compatible I/0 Signal Allocations)
Signal Allocations » Pn510 = n.OOOX (/NEAR (Near Output) Signal Allocation)
Multi-Axis 1/0 Signal » Pn50A = n.O0OO2 (Multi-Axis 1/0 Signal Allocations)
Allocations » Pn5B8 (/NEAR (Near Output) Signal Allocation)

Refer to the following section for details.
I 7.1.2 Output Signal Allocations on page 7-7

H Application Functions
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7.1 1/0 Signal Allocations

7.1.10 Speed Limit during Torque Control

/NEAR (Near) Signal Setting

You set the condition for outputting the /NEAR (Near) signal (i.e., the near signal width) in
Pn524 (Near Signal Width). The /NEAR signal is output when the difference between the refer-
ence position and the current position (i.e., the position deviation as given by the value of the
deviation counter) is equal to or less than the setting of the near signal width (Pn524).

Near Signal Width Position
Pn524 Setting Range Setting Unit Default Setting When Enabled | Classification
110 1,073,741,824 | 1 reference unit 1,073,741,824 Immediately Setup
Speed <Be,ference : '/ Motor speed
Position r Pn524 Pn522  Time
deviation R AR EEEEE )
QU
o f L Time
/NEAR signal J ; (Active when ON (closed).)
1 . Time
/COIN signal J I

(Active when ON (closed).)
Time

Note: Normally, set Pn524 to a value that is larger than the setting of Pn522 (Positioning Completed Width).

71.10

Speed Limit during Torque Control

You can limit the speed of the Servomotor to protect the machine.

When you use a Servomotor for torque control, the Servomotor is controlled to output the
specified torque, but the motor speed is not controlled. Therefore, if a reference torque is input
that is larger than the machine torque, the speed of the Servomotor may increase greatly. If that
may occur, use this function to limit the speed.

Note: The actual limit of motor speed depends on the load conditions on the Servomotor.

With No Speed Limit With a Speed Limit

Danger of damage due
to hazardous speed.

. Speed [-------- / Safe operation
Maximum speed i with speed limit.

Speed limit—-----

Speed

Time Time

/VLT (Speed Limit Detection) Signal

The signal that is output when the motor speed is being limited by the speed limit is described
in the following table.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) The Servomotor speed is being limited.
Output /LT Must be allocated. i ing lim-
p OFF (open) The Servomotor speed is not being lim
ited.
Note: You must allocate the /VLT signal to use it. The parameters that you use depend on the allocation method.
Allocation Method Parameter to Use
>-7S-Compatible 1/0 » Pn50A = n.O0O0O1 (2-7S-Compatible 1/0 Signal Allocations)
Signal Allocations « Pn50F = n.O0OX0O (/VLT (Speed Limit Detection) Signal Allocation)
Multi-Axis 1/0O Signal » Pn50A = n.O0O0O2 (Multi-Axis 1/0 Signal Allocations)
Allocations » Pn5B5 (/VLT (Speed Limit Detection) Signal Allocation)

Refer to the following section for details.
Iz 7.1.2 Output Signal Allocations on page 7-7
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7.1.10 Speed Limit during Torque Control

Selecting the Speed Limit

The smaller of the external speed limit and internal speed limit will be used.

Parameter Meaning When Enabled | Classification
n.O0000 Reserved parameter (Do not change.)
Pn002 |n.O0010 Use the speed limit from the VLIM (Limit After restart Setup
(defa It setting) Speed for Torque Control) command as the
u ing speed limit. (Use external speed limiting.)

@ Internal Speed Limiting

Set the speed limit for the motor in Pn407 (Speed Limit during Torque Control) or Pn480
(Speed Limit during Force Control).

Also set Pn408 = n.O0OXO (Speed Limit Selection) to specify using the maximum motor speed

or the overspeed alarm detection speed as the speed limit. Select the overspeed alarm detec-
tion speed to limit the speed to the equivalent of the maximum motor speed.

Parameter Meaning When Enabled | Classification
n.00o0 Use the smaller of the maximum motor speed
d fault setti and the setting of Pn407 or Pn480 as the
(default setting) speed limit.
Pn408 After restart Setup
Use the smaller of the overspeed alarm detec-
n.O00O10 tion speed and the setting of Pn407 or Pn480

as the speed limit.

Note: If you are using a Rotary Servomotor, set Pn407 (Speed Limit during Torque Control). If you are using a Linear
Servomotor, set Pn480 (Speed Limit during Force Control).

 Rotary Servomotors

Speed Limit during Torque Control
Pn407 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 min’ 10000 Immediately Setup
* Linear Servomotors
Speed Limit during Force Control Force
Pn480 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 10000 Immediately Setup

Note: If the parameter setting exceeds the maximum speed of the Servomotor, the Servomotor’s maximum speed
or the overspeed alarm detection speed will be used.

€ External Speed Limiting

The motor speed will be limited by VLIM (Limit Speed for Torque Control). Refer to the following

manual for details.

(1] =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)

H Application Functions



7.2 Operation for Momen

tary Power Interruptions

Operation for Momentary Power Interruptions

7-18

Even if the main power supply to the SERVOPACK is interrupted momentarily, power supply to
the motor (servo ON status) will be maintained for the time set in Pn509 (Momentary Power
Interruption Hold Time).

Momentary Power Interruption Hold Time

[Speed| [Position] |[Torquel

Pn509 : : : : —
Setting Range Setting Unit Default Setting When Enabled | Classification
[Common]
20 to 50,000 1ms 20 Immediately Setup

If the momentary power interruption time is equal to or less than the setting of Pn509, power
supply to the motor will be continued. If it is longer than the setting, power supply to the motor
will be stopped. Power will be supplied to the motor again when the main circuit power supply

recovers.

Setting of Pn509 > Momentary power interruption time

Momentary power interruption

Main circuit
power supply

Setting of
Pn509

Motor power
status

Momentary power
interruption < Pn509

Pn509

Power supply

/ continued.
|

Power supplied.

Information

!

Momentary power interruption

Setting of Pn509 < Momentary power interruption time

Momentary power interruption

Main circuit
power supply Momentary power
interruption > Pn509
! |
| | |
Setting of | b
Pn509 P—
1Pn509 | !
| | Power not
! Y . supplied.
Motor power | power supplied. |
status L
T Power shut OFF.
Momentary power interruption

1. If the momentary power interruption time exceeds the setting of Pn509, the /S-RDY (Servo

Ready) signal will turn OFF.

2. If uninterruptible power supplies are used for the control power supply and main circuit
power supply, the SERVOPACK can withstand a power interruption that lasts longer than

50,000 ms.

3. The holding time of the SERVOPACK control power supply is approximately 100 ms. If
control operations become impossible during a momentary power interruption of the con-
trol power supply, the setting of Pn509 will be ignored and the same operation will be per-
formed as for when the power supply is turned OFF normally.

Important

If the load on the Servomotor is large and an A.410 alarm (Undervoltage) occurs, the setting of
Pn509 will be ignored.

“@ The holding time of the main circuit power supply depends on the output from the SERVOPACK.




7.3 SEMI F47 Function

SEMI F47 Function

The SEMI F47 function detects an A.971 warning (Undervoltage) and limits the output current if
the DC main circuit power supply voltage to the SERVOPACK drops to a specified value or
lower because the power was momentarily interrupted or the main circuit power supply voltage
was temporarily reduced.

This function complies with the SEMI F47 standards for semiconductor manufacturing equip-
ment.

You can combine this function with the momentary power interruption hold time (Pn509) to
allow the Servomotor to continue operating without stopping for an alarm or without recovery
work even if the power supply voltage drops.

Execution Sequence

This function can be executed either with the host controller or with the SERVOPACK. Use
Pn008 = n.O0OXO (Function Selection for Undervoltage) to specify whether the function is exe-
cuted by the host controller or by the SERVOPACK.

€ Execution with the Host Controller (Pn008 = n.OO10)
The host controller limits the torque in response to an A.971 warning (Undervoltage).
The host controller removes the torque limit after the Undervoltage warning is cleared.

Main circuit power interruption time

Main circuit input |
power supply

The output torque is limited to suppress

in circui 560V
Main circuit { ~ the drop in the main circuit bus voltage. ‘/
bus voltage 400V ~----------- T \ 777777777777777777777777777777

The main circuit bus voltage increases when
the main circuit power supply recovers.

SERVOPACK <

A.971 warning
(Undervoltage)

Torque control
L O R En Rt SRR (R R
7 The torque is limited when the

Undervoltage _— | Undervoltage warning is received.
warning status

Host controller < Torque limit /

reference | Torque limit ends.

- 090 —=== - mm e e

€ Execution with the SERVOPACK (Pn008 = n.0O20)

The torque is limited in the SERVOPACK in response to an Undervoltage warning.
The SERVOPACK controls the torque limit for the set time after the Undervoltage warning is
Cleared.

Main circuit power interruption time

Main circuit input
power supply

560 V

Main circuit 400V
bus voltage

The output torque is limited to suppress the
drop in the main circuit bus voltage. /

increases when the main
SERVOPACK<

A.971 warning

(Undervoltage) Torque limit starts. Setting of Pn425
™
Torque Setting of Pnd24 ——— \
control etting ot 'n

The main circuit bus voltage

circuit power supply recovers.

H Application Functions
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7.3 SEMI F47 Function

Setting for A.971 Warnings (Undervoltage)

You can set whether or not to detect A.971 warnings (Undervoltage).

Parameter

Meaning When Enabled | Classification

Pn008

n.O0000O
(default setting)

Do not detect undervoltage warning.

Detect undervoltage warning and limit

n.oo1o torque at host controller. After restart Setup
Detect undervoltage warning and limit
n.O0020 torque with Pn424 and Pn425

(i.e., only in SERVOPACK).

€ Related Parameters
The following parameters are related to the SEMI F47 function.

Torque Limit at Main Circuit Voltage Drop [Speed] [Position] [Torque]
Pn424 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 100 1%* 50 Immediately Setup
Release Time for Torque Limit at Main Circuit Voltage Drop |Speed| [Position| |[Torguel
Pn425 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1ms 100 Immediately Setup
PR509 Momentary Power Interruption Hold Time |Speed]| [Position] [Torque]
Setting Range Setting Unit Default Setting When Enabled | Classification
20 to 50,000 1ms 20 Immediately Setup

* Set a percentage of the motor rated torque.
Note: If you will use the SEMI F47 function, set the time to 1,000 ms.

@

Important

This function handles momentary power interruptions for the voltage and time ranges stipu-
lated in SEMI F47. An uninterruptible power supply (UPS) is required as a backup for momen-
tary power interruptions that exceed these voltage and time ranges.

Set the host controller or SERVOPACK torque limit so that a torque reference that exceeds the
specified acceleration torque will not be output when the power supply for the main circuit is
restored.

For a vertical axis, do not limit the torque to a value that is lower than the holding torque.

This function limits torque within the range of the SERVOPACK’s capability for power interrup-
tions. It is not intended for use under all load and operating conditions. Set the parameters
while monitoring operation on the actual machine.

You can set the momentary power interruption hold time to increase the amount of time from
when the power supply is turned OFF until power supply to the motor is stopped. To stop the
power supply to the motor immediately, use the SV_OFF (Servo OFF) command.




7.4 Setting the Motor Maximum Speed

Setting the Motor Maximum Speed

You can set the maximum speed of the Servomotor with the following parameter.

 Rotary Servomotors

Pn316

Maximum Motor Speed

[Speed|

[Position] [Torquel

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

0 to 65,535

1 min”’

10,000

After restart

Setup

» Linear Servomotors

Maximum Motor Speed |Speed| |Position| |[Force |
Pn385 Setting Range Setting Unit Default Setting When Enabled | Classification
11to 100 100 mm/s 50 After restart Setup

You can achieve the following by lowering the maximum speed of the Servomotor.
« If the motor speed exceeds the setting, an A.510 alarm (Overspeed) will occur.

Changing the setting of the parameter is effective in the following cases.

* To protect the machine by stopping machine operation with an alarm when the set speed is
reached or exceeded

« To limit the speed so that the load is driven beyond the allowable moment of inertia
Refer to relevant manual from the following list for the relationship between the speed and the
allowable moment of inertia.

[J7 =-7-Series Rotary Servomotor with 400 V-Input Power Product Manual (Manual No.: SIEP S800001 86)

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

H Application Functions
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7.5 Software Limits

7.5.1 Setting to Enable/Disable Software Limits

Software Limits

You can set limits in the software for machine movement that do not use the overtravel signals
(P-OT and N-OT). If a software limit is exceeded, an emergency stop will be executed in the
same way as it is for overtravel.

You must make the following settings to use the software limits.

* You must enable the software limit function.

* You must set the software limits.

751 Setting to Enable/Disable Software Limits
You can use Pn801= n.O0O0OX (Software Limit Selection) to enable and disable the software
limit function. One of following commands must be executed to define the origin of the machine
coordinate system before the software limits will operate. Otherwise, the software limit function
will not operate even if a software limit is exceeded.
* The ZRET command has been executed.
« The POS_SET command has been executed with REFE set to 1.
+ If an absolute encoder is used, the SENS_ON (Turn ON Sensor) command must have been
completed.
Parameter Meaning When Enabled | Classification
Enable both forward and reverse soft-
n.oooo ware limits.
Pn8oA n.O0O0O1 Disable forward software limit. | diatel Set
n n.O0o0o2 Disable reverse software limit. mmediately etup
n.O000O3 Disable both forward and reverse soft-
(default setting) | ware limits.
752 Setting the Software Limits
Software limits are set in both the forward and reverse directions.
The reverse software limit must be less than the forward software limit to set a limit in each
direction.
Forward Software Limit Position
Pn804 Setting Range Setting Unit Default Setting When Enabled Classification
11057337?21882550 1 reference unit 1,073,741,823 Immediately Setup
Reverse Software Limit Position
Pn806 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,073,741,823 to . .
1.073.741.823 1 reference unit -1,073,741,823 Immediately Setup
753 Software Limit Check for References

You can enable or disable software limit checks for commands that have target position refer-
ences, such as POSING or INTERPOLATE. If the target position exceeds a software limit, a
deceleration stop will be performed from the position set as the software limit.

Parameter Meaning When Enabled | Classification
n.0Oo00O0O Do not perform software limit checks for
default setti references.
Pn801 (default setting) bort ; it ohecks : Immediately Setup
n.0100 er?(r;é)gm software limit checks for refer-




7.6 Selecting Torque Limits

7.6.1 Internal Torque Limits

Selecting Torque Limits

You can limit the torque that is output by the Servomotor.
There are four different ways to limit the torque. These are described in the following table.

Limit Method Outline Control Method Reference
. The torque is always limited with the setting

Internal Torque Limits of a parameter. Slo?ed control, 7.6.1
The t s imited with - .. i position control, or

External Torque Limits © torque Is fimited with an input sigha torque control 7.6.2
from the host computer.

Limiting Torque with TLIM | The TLIM data in a command is used to set B

Data in Commands* the required torque limits.

Torque Limiting with P_CL . . Speed control or

and N_CL in the Servo The P_CL and N_QL S|?nalsv|n’\t/|hDe Iservo position control

Command Output Signals corrémand ou;put S|g.ne:js|.(sl CMD_IO) are -

(SVCMD_IO)* used to set the required limits.

* Refer to the following manual for details.
(1] =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)

Note: If you set a value that exceeds the maximum torque of the Servomotor, the torque will be limited to the maxi-
mum torque of the Servomotor.

7.6.1

Internal Torque Limits

If you use internal torque limits, the maximum output torque will always be limited to the speci-
fied forward torque limit (Pn402) and reverse torque limit (Pn403).

» Rotary Servomotors

Forward Torque Limit [Speed| [Position]| [Torquel
Pn402 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 800 Immediately Setup
Reverse Torque Limit [Speed]| [Position]| [Torque|
Pn403 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 800 Immediately Setup

* Set a percentage of the rated motor torque.

Note: If the setting of Pn402 or Pn403 is too low, the torque may be insufficient for acceleration or deceleration of
the Servomotor.

Without Internal Torque Limits

(Output to the maximum torque is possible.) With Internal Torque Limits
¢ Maximum torque Torque limit
AN Speed r Speed

Pn402 ‘

t J t
Pn403 -ttt

H Application Functions
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7.6 Selecting Torque Limits

7.6.2 External Torque Limits

» Linear Servomotors

Forward Force Limit [Speed] |[Position| |Force |
Pn483 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 30 Immediately Setup
Reverse Force Limit [Speed]| [Position| |[Force |
Pn484 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 30 Immediately Setup

* Set a percentage of the rated motor force.

Note: If the setting of Pn483 or Pn484 is too low, the force may be insufficient for acceleration or deceleration of the
Servomotor.

Without Internal Force Limits

(Output to the maximum force is possible.)

With Internal Force Limits

¥ Maximum force

Speed

1

Pn483 +

U :

Force limit
r Speed

Pn484 -

7.6.2

External Torque Limits

You can limit the torque only when required by the operating conditions of the machine by turn-
ing a signal ON and OFF.

You can use this for applications such as stopping on physical contact, or holding a workpiece
with a robot.

External Torque Limit Reference Signals

The /P-CL (Forward External Torque Limit) and /N-CL (Reverse External Torque Limit) signals
are used as the external torque limit reference signals. The /P-CL signal is used for the forward
torque limit and the /N-CL signal is used for the reverse torque limit.

Type Signal |Connector Pin No. Signal Status Meaning
Applies the forward external torque limit.
ON (closed) The torque is limited to the smaller of the set-
Input /P-CL | Must be allocated. tings of Pn402"! and Pn404.
OFF (open) Cancels the forward external torque limit. .
The torque is limited to the setting of Pn402!.
Applies the reverse external torque limit.
ON (closed) The torque is limited to the smaller of the set-
Input | /N-CL | Must be allocated. tings of Pn403"* and Pn405.
OFF (open) Cancels the reverse external torque limit.
The torque is limited to the setting of Pn403™2.

*1. Pn483 is used for a Linear Servomotor.
*2. Pn484 is used for a Linear Servomotor.

Note: You must allocate the /P-CL and /N-CL signals to use them. You can use the following parameters to allocate
the signal to a terminal.

Refer to the following section for details.
= 7.1.1 Input Signal Allocations on page 7-4
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« Pn50B = n.OXOO (/P-CL (Forward External Torque Limit Input) Signal Allocation)
» Pn50B = n.XOOO (/N-CL (Reverse External Torque Limit Input) Signal Allocation)



7.6 Selecting Torque Limits

Setting the Torque Limits

The parameters that are related to setting the torque limits are given below.

» Rotary Servomotors
If the setting of Pn402 (Forward Torque Limit), Pn403 (Reverse Torque Limit), Pn404 (Forward
External Torque Limit), or Pn405 (Reverse External Torque Limit) is too low, the torque may be

insufficient for acceleration or deceleration of the Servomotor.

7.6.2 External Torque Limits

Forward Torque Limit [Speed] [Position| [Torque]
Pn402 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 800 Immediately Setup
Reverse Torque Limit [Speed]| [Position]| [Torque|
Pn403 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 800 1%* 800 Immediately Setup
Forward External Torque Limit [Speed]| [Position] [Torquel
Pn404 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 100 Immediately Setup
Reverse External Torque Limit [Speed] [Position] [Torque]
Pn405 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 100 Immediately Setup

* Set a percentage of the rated motor torque.

* Linear Servomotors
If the setting of Pn483 (Forward Force Limit), Pn484 (Reverse Force Limit), Pn404 (Forward
External Force Limit), or Pn405 (Reverse External Force Limit) is too low, the force may be

insufficient for acceleration or deceleration of the Servomotor.

Forward Force Limit [Speed] [Position] |[Force ]
Pn483 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 30 Immediately Setup
Reverse Force Limit [Speed] |[Position| |Force |
Pn484 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 30 Immediately Setup
Forward External Force Limit [Speed]| [Position| |[Force |
Pn404 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 800 1%* 100 Immediately Setup
Reverse External Force Limit [Speed]| [Position] [Force |
Pn405 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%* 100 Immediately Setup

* Set a percentage of the rated motor force.

H Application Functions
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7.6.2 External Torque Limits

Changes in the Output Torque for External Torque Limits

The following table shows the changes in the output torque when the internal torque limit is set
to 800%.

» Rotary Servomotors
In this example, the Servomotor direction is set to Pn000 = n.OOO0 (Use CCW as the forward

direction).
/P-CL signal
OFF ON
Pn402------------------------ Pn402+--------mmmmm e
/S Speed
ﬁ Pn404
OFF 0 0
Torque
Pn403---------------------- Pn403H-----------------------
/N-CL signal
Pn4024------------m oo PN402 - - - - === - - - oo
N\ Speed Speed
\ P04+ --------- \o-oe--e--
ON 0 0
Pn405------7------ 7/ Pn405—-------------- %
Torque Torque
PN403--=-=-=--=-=-=-=---oo- Pn403 - === === == -- oo oo

« Linear Servomotors

In this example, the Servomotor direction is set to Pn0O00 = n.OOMOO0 (Use the direction in
which the linear encoder counts up as the forward direction).

/P-CL signal
OFF ON
T R
\ Speed
Pn404
OFF 0 — 0
Force /
PR4g4t---------=------------ Pndg4 4--------------oo oo
/N-CL signal
Pn483 {----------- oo PN483- - - - - - - - - oo
N Speed Speed
PnA04——--------- Ar-----ee-
ON 0 0
Pn405 1-------------- /\_‘ o /u
Force Force
PN484 - === mmmm oo Pndga4-- - - - - - - -




7.6 Selecting Torque Limits

7.6.3 /CLT (Torque Limit Detection) Signal

7.6.3

/CLT (Torque Limit Detection) Signal

This section describes the /CLT signal, which indicates the status of limiting the motor output
torque.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) Ir:tietggftor output torque is being
Output /CLT Must be allocated. - -
The motor output torque is not being
OFF (open) limited.

Note: You must allocate the /CLT signal to use it. Use Pn50F = n.O0OOX (/CLT (Torque Limit Detection) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
I 7.1.2 Output Signal Allocations on page 7-7

H Application Functions
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7.7 Absolute Encoders

7.7.1 Connecting an Absolute Encoder

Absolute Encoders

The absolute encoder records the current position of the stop position even when the power supply is
OFF.

With a system that uses an absolute encoder, the host controller can monitor the current position.
Therefore, it is not necessary to perform an origin return operation when the power supply to the sys-
tem is turned ON.

There are two types of encoders for Rotary Servomotors. The usage of the encoder is specified in
Pn002 = n.OXOO.

Refer to the following section for encoder models.
IS ® Encoder Resolution on page 6-42

» Parameter Settings When Using an Incremental Encoder

Parameter Meaning When Enabled | Classification

n.0o0oo Use the encoder as an incremental encoder.
(default setting) | A battery is not required.

Use the encoder as an incremental encoder.

Pn002 |n.O100 A battery is not required. After restart Setup
n.O200 Use the encoder asa single-turn absolute encoder.
A battery is not required.
« Parameter Settings When Using a Multiturn Absolute Encoder
Parameter Meaning When Enabled | Classification
n.000O0O Use the encoder as a multiturn absolute encoder.
(default setting) | A battery is required.
Pn002 |n.O100 Use the epcoder asan incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the ehcoder as g single-turn absolute encoder.
A battery is not required.

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

7.7.1

Connecting an Absolute Encoder

You can get the position data from the absolute encoder with MECHATROLINK communica-
tions.

Refer to the following section for information on connecting absolute encoders.
I 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-20

1.7.2

Structure of the Position Data of the Absolute Encoder

The position data of the absolute encoder is the position coordinate from the origin of the absolute encoder.

The position data from the absolute encoder contains the following two items.
» The number of rotations from the origin of the encoder coordinate system (called the multiturn data)
» The position (number of pulses) within one rotation

The position data of the absolute encoder is as follows:

Position data of absolute encoder = Multiturn data x Number of pulses within one encoder rotation
(encoder resolution) + Position (number of pulses) within one rotation.

For a single-turn absolute encoder, the multiturn data is 0.



7.7 Absolute Encoders

7.7.3 Multiturn Limit Setting

1.7.3

Multiturn Limit Setting

The multiturn limit is used in position control for a turntable or other rotating body.
For example, consider a machine that moves the turntable shown in the following diagram in
only one direction.

Turntable

Gear

Motor

Because the turntable moves in only one direction, the upper limit to the number of rotations
that can be counted by an absolute encoder will eventually be exceeded.

The multiturn limit is used in cases like this to prevent fractions from being produced by the
integer ratio of the number of motor rotations and the number of turntable rotations.

For a machine with a gear ratio of n:m, as shown above, the value of m minus 1 will be the set-
ting for the multiturn limit setting (Pn205).

Multiturn limit (Pn205) = m - 1

The relationship between the number of turntable revolutions and the number of motor revolu-
tions is shown in the following graph for when mis 100 and n is 3.

Set Pn205 to 99.
Pn205=100-1 =99

g oF e 100
5 s —
o L Number of table rotations ©
o B
:‘% 6 c
° 5 Setting of Pn205 = 99 £
o) etting or £n = =
& 4 Multiturn data / 9 §
S 3k PR
> - - -
Z Lk e 7 7
- 7 7 - 50
e .- Ty
0 100 200 300 (« 0
Number of rotations
Multiturn Limit [Speed]| [Position]| [Torque|
Pn205 Setting Range Setting Unit Default Setting When Enabled |Classification
0 to 65,535 1 Rev 65,535 After restart Setup

Note: This parameter is enabled when you use an absolute encoder.

The data will change as shown below when this parameter is set to anything other than the

default setting.

« If the motor operates in the reverse direction when the multiturn data is 0, the multiturn data
will change to the value set in Pn205.

« If the motor operates in the forward direction when the multiturn data is at the value set in
Pn205, the multiturn data will change to 0.

Set Pn205 to one less than the desired multiturn data.

If you change the multiturn limit in Pn205, an A.CCO alarm (Multiturn Limit Disagreement) will be
displayed because the setting disagrees with the value in the encoder. Refer to the following
section for the procedure to change the multiturn limit settings in the encoder.

I 7.7.4 Multiturn Limit Disagreement Alarm (A.CCO0) on page 7-30
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7.7 Absolute Encoders

7.7.4 Multiturn Limit Disagreement Alarm (A.CCO0)

Default Setting Not Default Setting
+32,767
Setting of Pn205—
Reverse
T Forward
Multiturn data
V Multiturn data
Number of 0 Number of

-32,768 rotations —= rotations —*

The multiturn data will always be 0 in the following cases. It is not necessary to reset the
absolute encoder in these cases.

* When you use a single-turn absolute encoder

» When the encoder is set to be used as a single-turn absolute encoder (Pn002 = n.O0200)
Absolute encoder-related alarms (A.810 and A.820) will not occur.

Information

Multiturn Limit Disagreement Alarm (A.CCO0)

If you change the muiltiturn limit in Pn205 (Multiturn Limit), an A.CCO alarm (Multiturn Limit Dis-
agreement) will be displayed because the setting disagrees with the value in the encoder.

Display Name Meaning

Different multiturn limits are set in the encoder and SERVO-

A.CCO Multiturn Limit Disagreement PACK.

If this alarm is displayed, use the following procedure to change the multiturn limit in the
encoder to the same value as the setting of Pn205.

Applicable Tools

The following table lists the tools that you can use to set the multiturn limit.

Tool Fn No./Function Name Operating Procedure Reference

Fno13 (10 =-7-Series Digital Operator Operating Manual

Digital Operator (Manual No.: SIEP S800001 33)

Encoder Setting - Multi-turn

SigmaWin+ Limit Setup

I3 Operating Procedure on page 7-30

This setting can be made with the MEM_WR (Write Memory) command. Refer to the following
manual for information on the MEM_WR (Write Memory) command.

(1] =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)

Operating Procedure
Use the following procedure to adjust the multiturn limit setting.

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

2. Select Multi-turn Limit Setting in the Menu Dialog Box.
The Multiturn Limit Setting Dialog Box will be displayed.



7.7 Absolute Encoders

3. Click the Continue Button.

@) Multiturn Limit Setting

A WARNING

The position data is cleared when this function is used.
Since the Multiturn (multiple rotations) limit is changed,
the position data of the machine system is changed and

it is very dangerous.

Do you want to continue the process?

Cancel |

7.7.4 Multiturn Limit Disagreement Alarm (A.CCO0)

Click the Cancel Button to cancel setting the multiturn limit.

The Main Window will return.

4. Change the setting.

Muttiturn Limit Setting Change

Pn205:Multiturn Limit

{0-55535 )

Writing into
the Servopack

Ei

) Multiturn Limit Setting AXIS#00 =

55535 [Rev] [ [ecsas [Rev]

5. Click the Writing into the Servopack Button.

6. Click the OK Button.

Multiturn Limit Setting

A

Muttiturn limit value was changed.

the Multiturn limit.

1. Close this function program.

3. Select "Multiturn Limit Setting function” again.
according to the instruction of the screen.

through these procedures.

The following procedure is needed to operate with changing

2. "A.CCO.Multiturn Limit Disagreement” is occurred
when the power of the Servopack (control) is cycled.

4. Set the Multiturn limit setting value to the servomotor

5. Cycle power again Multiturn limit change is completed,

7. Turn the power supply to the SERVOPACK OFF and ON again.
An A.CCO alarm (Multiturn Limit Disagreement) will occur because setting the multiturn limit in the
Servomotor is not yet completed even though the setting has been changed in the SERVOPACK.

8. Display the Multi-turn Limit Setting in the Menu Dialog Box.

H Application Functions
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7.7 Absolute Encoders

7.7.4 Multiturn Limit Disagreement Alarm (A.CCO0)

9. Click the Continue Button.

@) Multiturn Limit Setting £2

A WARNING

The position data is cleared when this function is used.
Since the Multiturn (multiple rotations) limit is changed,
the position data of the machine system is changed and
it is very dangerous.

Do you want to continue the process?

Cancel |

10. Click the Writing into the servomotor Button.

) Multiturn Limit Setting =

Set the multiturn limit value to the servomotor.

Pn205:Multiturn Limit

1555 [Rev] Re-Change

the servomotor

Ei

Click the Re-change Button to change the setting.

11. Click the OK Button.

Multiturn Limit Setting

A WARNING

Muttiturn Limit Setting has been completed. Cycle (control) power.
The operation can be done with the set multiturn limit from the next
time when the power is turned on.

It is very dangerous to operate the machine in this state. Be sure to
perform the original peint re-setup of a machine system after
power is turned on again.

This concludes the procedure to set the multiturn limit.
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7.8 Absolute Linear Encoders

7.8.1 Connecting an Absolute Linear Encoder

Absolute Linear Encoders

The absolute linear encoder records the current position of the stop position even when the power
supply is OFF.

With a system that uses an absolute linear encoder, the host controller can monitor the current
position. Therefore, it is not necessary to perform an origin return operation when the power supply to
the system is turned ON.

There are two types of linear encoders for Linear Servomotors. The usage of the linear encoder is
specified in Pn002 = n.OXOO.

Refer to the following section for linear encoder models.
IS #® Feedback Resolution of Linear Encoder on page 6-43

- Parameter Settings When Using an Incremental Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o0O0O ) .
. Use the encoder as an incremental linear encoder.
Pn002 |(default setting) After restart Setup
n.O0100 Use the encoder as an incremental linear encoder.

- Parameter Settings When Using an Absolute Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o00 . Use the encoder as an absolute linear encoder.
Pn002 |(default setting) After restart Setup
n.O0100 Use the encoder as an incremental linear encoder.

7.8.1

Connecting an Absolute Linear Encoder

You can get the position data from the absolute linear encoder with MECHATROLINK commu-
nications.

Refer to the following section for information on connecting absolute linear encoders.
I5 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-20

7.8.2

Structure of the Position Data of the Absolute Linear
Encoder

The position data of the absolute linear encoder is the distance (number of pulses) from the origin of
the absolute linear encoder.

The position data is signed 36-bit data.

g N Y,

Upper 16 bits (with sign) Lower 20 bits

When the SERVOPACK sends the position data, it sends the upper 16-bit data (with sign) separately
from the lower 20-bit data.

H Application Functions
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7.9 Software Reset

7.9.1 Preparations

Software Reset

You can reset the SERVOPACK internally with the software. A software reset is used when
resetting alarms and changing the settings of parameters that normally require turning the
power supply to the SERVOPACK OFF and ON again. This can be used to change those
parameters without turning the power supply to the SERVOPACK OFF and ON again.

@ The software reset applies to both axes A and B.
If you reset the software, it will be reset for both axes.
Important

1. Always confirm that the servo is OFF and that the Servomotor is stopped before you start
a software reset.

2. This function resets the SERVOPACK independently of the host controller. The SERVO-
PACK carries out the same processing as when the power supply is turned ON and out-
puts the ALM (Servo Alarm) signal. The status of other output signals may be forcibly
changed.

3. When you execute a software reset, the SERVOPACK will not respond for approximately

five seconds.
Before you execute a software reset, check the status of the SERVOPACK and Servomo-

tor and make sure that no problems will occur.

Information

791 Preparations

Always check the following before you perform a software reset.
» The servo must be OFF for both axis A and axis B.
» The motor must be stopped.

792 Applicable Tools

The following table lists the tools that you can use to perform a software reset.

Tool Fn No./Function Name Operating Procedure Reference
- (17 =-7-Series Digital Operator Operating Manual
Digital Operator Fn030 (Manual No.: SIEP S800001 33)
SigmaWin+ Basic Functions - Software Reset | Iz 7.9.3 Operating Procedure on page 7-35
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7.9 Software Reset

7.9.3 Operating Procedure

793

Operating Procedure

There are the following two methods that you can use to perform a software reset.
« Direct connection to the SERVOPACK
» Connection through a controller

The procedure for each method is given below.

Direct Connection to the SERVOPACK

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

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

3. Click the Execute Button.
Software Reset [&J

A CAUTION

The software reset function resets the Servopack by using software
and re-calculates all settings including parameters.

Be sure to carefully read the SigmaWin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Cancel

Click the Cancel Button to cancel the software reset. The Main Window will return.

4. Click the Execute Button.

(D) Software Reset Common for the Unit =

The software reset function will be executed.
The Servopack will stop responding for approximatety 5
seconds after the fuction begins.

Execute

®©

0%

5. Click the OK Button to end the software reset operation.
All settings including parameters will have been re-calculated. When you finish this operation, discon-
nect the SigmaWin+ from the SERVOPACK, and then connect it again.

Software Reset =

A CAUTION

The software reset function has been completed.

All settings including parameters were re-calculated. Always
reconnect the SigmaWin+ to the Servopack after execution of this
function.

This concludes the procedure to reset the software.

H Application Functions
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7.9 Software Reset

7.9.3 Operating Procedure

Connection through a Controller

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

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

3. Click the Execute Button.

Software Reset

e

A CAUTION

The software reset function resets the Servopack by using software
and re-calculates all settings including parameters.

Be sure to carefully read the SigmaWin+ Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack will stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
motor status to ensure safety.

Cancel

Click the Cancel Button to cancel the software reset. The Main Window will return.

4. Select the Reset MECHATROLINK communication Check Box.

@ Software Reset Commaon for the Unit

==

The software reset function will be executed
The Servopack wil stop responding for approximatety 5
seconds after the fuction begins.

Execute

0%

[ Reset MECHATROLINK communicatior

After executing the software reset function, communications
with the axis #5 will be reset.

Click the Execute Button.

munications error will occur between the controller and SERVOPACK, and communications
will no longer be possible.

Important ~ Always select the Reset MECHATROLINK communication Check Box and reset
MECHATROLINK communications as well.

e@ If you perform a software reset without resetting MECHATROLINK communications, a com-

6. Click the OK Button.

All settings including parameters will have been re-calculated. When you finish this operation, discon-
nect the SigmaWin+ from the SERVOPACK, and then connect it again.

Software Reset

A CAUTION

==

This concludes the procedure to reset the software.

The software reset function has been completed.

All settings including parameters were re-calculated. Always
reconnect the SigmaWin+ to the Servopack after execution of this
function.




7.10 Initializing the Vibration Detection Level

7.10.1 Preparations

Initializing the Vibration Detection Level

You can detect machine vibration during operation to automatically adjust the settings of
Pn312 or Pn384 (Vibration Detection Level) to detect A.520 alarms (Vibration Alarm) and A.911
warnings (Vibration) more precisely.

This function detects specific vibration components in the Servomotor speed.

. When L
Parameter Meaning Enabled Classification
n.O000O0 I
(default setting) Do not detect vibration. | ]
Rusil n.0001 Output a warning (A.911) if vibration is detected. Immediately etup
n.0002 Output an alarm (A.520) if vibration is detected.

If the vibration exceeds the detection level calculated with the following formula, an alarm or
warning occurs according to Pn310 (Vibration Detection Selection).

» Rotary Servomotors

Vibration detection level (Pn312 [min-1]) x Vibration detection sensitivity (Pn311 [%])
100

Detection level =

» Linear Servomotors

Vibration detection level (Pn384 [mm/s]) x Vibration detection sensitivity (Pn311 [%])
100

Detection level =

Use this function only if A.520 or A.911 alarms are not output at the correct times when vibra-
tion is detected with the default vibration detection level (Pn312 or Pn384).

There will be discrepancies in the detection sensitivity for vibration alarms and warnings
depending on the condition of your machine. If there is a discrepancy, use the above formula to
adjust Pn311 (Vibration Detection Sensitivity).

Vibration Detection Sensitivity [Speed| [Position] [Torquel

Pn311 Setting Range Setting Unit Default Setting When Enabled | Classification

50 to 500 1% 100 Immediately Tuning

1. Vibration may not be detected because of unsuitable servo gains. Also, not all kinds of
vibrations can be detected.

2. Set a suitable moment of inertia ratio (Pn103). An unsuitable setting may result in falsely
detecting or not detecting vibration alarms or vibration warnings.

3. To use this function, you must input the actual references that will be used to operate your
system.

4. Execute this function under the operating conditions for which you want to set the vibra-
tion detection level.

5. Execute this function while the motor is operating at 10% of its maximum speed or faster.

Information

7.10.1

Preparations

Always check the following before you initialize the vibration detection level.
» The parameters must not be write prohibited.
» The test without a motor function must be disabled (PnO0OC = n.OO0O0).

H Application Functions
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7.10 Initializing the Vibration Detection Level

7.10.2 Applicable Tools

7.10.2

Applicable Tools

The following table lists the tools that you can use to initialize the vibration detection level.

Tool Fn No./Function Name

Operating Procedure Reference

Digital Operator | Fn01B

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

Others - Initialize Vibration Detection
Level

SigmaWin+

= 7.10.3 Operating Procedure on page 7-38

7103

Operating Procedure

7-38

Use the following procedure to initialize the vibration detection level.

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

2. Select Initialize Vibration Detection Level in the Menu Dialog Box.
The Initialize Vibration Detection Level Dialog Box will be displayed.

3. Select Pn311: Vibration Detection Sensitivity and Pn310: Vibration Detection Selec-

tions and then click the Detection Start Button.

A setting execution standby mode will be entered.
[ 94 Initialize Vibration Detection Level AXIS#00  [x23a] ]
Setting Condition

Pn311 : Vibration Detection Sensitivity (50 - 500 )

100 j o

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (4.520) if vibration is detected. j

| Detection Start

........................ »

Setting Result

Pn312 : Vibration Detection Level

50 [min-1] b [min-1]




7.10 Initializing the Vibration Detection Level

7.10.3 Operating Procedure

4. Click the Execute Button.

94 Initialize Vibration Detection Level AXIS#00  [x23a]
Setting Condition

Pn311 : Vibration Detection Sensitivity (50 - 500 )
=
100 =

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (4.520) if vibration is detected. J

Setting Result

Pn312 : Vibration Detection Level

50 [min-1] b [min-1]

The newly set vibration detection level will be displayed and the value will be saved in the SERVO-
PACK.

94 Initialize Vibration Detection Level AXIS#00  [x23a]
Setting Condition
Pn311 : Vibration Detection Sensitivity (50 - 500 )

100 j o

Pn310 : Vibration Detection Selections
digit 0 Vibration Detection Selection

2 : Qutput an alarm (4.520) if vibration is detected. j

Setting Result

Pn312 : Vibration Detection Level

50 [min-1] o 50 [min-1]

When vibration exceeds a detection level 50 [min-1],
Alarm(A.520) is detected.

H Application Functions

This concludes the procedure to initialize the vibration detection level.
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7.10 Initializing the Vibration Detection Level

7.10.4 Related Parameters

7104

Related Parameters

7-40

The following three items are given in the following table.
» Parameters Related to this Function
These are the parameters that are used or referenced when this function is executed.
« Changes during Function Execution
Not allowed: The parameter cannot be changed using the SigmaWin+ or other tool while this
function is being executed.
Allowed: The parameter can be changed using the SigmaWin+ or other tool while this func-
tion is being executed.
« Automatic Changes after Function Execution
Yes: The parameter is automatically set or adjusted after execution of this function.
No: The parameter is not automatically set or adjusted after execution of this function.

Parameter Name Setting Changes Ag;znmga;usc
Pn311 Vibration Detection Sensitivity Allowed No
Pn312 Vibration Detection Level Not allowed Yes
Pn384 Vibration Detection Level Not allowed Yes




7.11 Adjusting the Motor Current Detection Signal Offset

7.11.1 Automatic Adjustment

Adjusting the Motor Current Detection Signal Offset

The motor current detection signal offset is used to reduce ripple in the torque. You can adjust
the motor current detection signal offset either automatically or manually.

7111

Automatic Adjustment

Perform this adjustment only if highly accurate adjustment is required to reduce torque ripple.
You can specify the axis or axes to automatically adjust.
It is normally not necessary to adjust this offset.

@ Execute the automatic offset adjustment if the torque ripple is too large when compared with
other SERVOPACKS.

Important

The offset does not use a parameter, so it will not change even if the parameter settings are

Information’ ;.+;1izeq.

Preparations

Always check the following before you automatically adjust the motor current detection signal
offset.

» The parameters must not be write prohibited.

» The servo must be in ready status.

» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to automatically adjust the offset.

Tool Fn No./Function Name Operating Procedure Reference
Digital Operator FnOOE [J10 =-7-Series Digital Operator Operating Manual

(Manual No. SIEP S800001 33)

Others - Adjust the Motor

SigmaWin+ Current Detection Offset

I Operating Procedure on page 7-41

Operating Procedure
Use the following procedure to automatically adjust the motor current detection signal offset.

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

2. Select Adjust the Motor Current Detection Offset in the Menu Dialog Box.
The Adjust the Motor Current Detection Signal Offsets Dialog Box will be displayed.

H Application Functions
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7.11 Adjusting the Motor Current Detection Signal Offset

7.11.1 Automatic Adjustment

3. Click the Continue Button.

Adjust the Motor Current Detection Signal Offsets ==

A CAUTION

Normally, it i not necessary to adjust the motor current detection signal
offsets as the Servopack has already been adjusted by our company.
Careless use of this function may degrade Servopack performance.

Clicking the Continue button will start this operation.

Continue | Cancel ‘

4. Click the Automatic Adjustment Tab in the Adjust the Motor Current Detection Signal
Offsets Dialog Box.

Q Adjust the Motor Current Detection Signal O... @

Autematic Adjustment | Manual Adjustment |

New
U-phase Offset |:73 ’
Vphase Dffset |;3 >

Adjust

5. Click the Adjust Button.
The values that result from automatic adjustment will be displayed in the New Boxes.

Q, Adjust the Motor Current Detection Signal O... [x23)

Automatic Adjustment | Manual Adjustment |

W-phase Offset

New
U-phase Offset |:73 » |:?4
|;3 > |;3

Adjust

This concludes the procedure to automatically adjust the motor current detection signal offset.



7.11 Adjusting the Motor Current Detection Signal Offset
7.11.2 Manual Adjustment

7112 Manual Adjustment

You can use this function if you automatically adjust the motor current detection signal offset
and the torque ripple is still too large. You can specify the axis or axes to manually adjust.

< If the offset is incorrectly adjusted with this function, the Servomotor characteristics may be
@ adversely affected.
Observe the following precautions when you manually adjust the offset.
Important « Operate the Servomotor at a speed of approximately 100 min™".
» Adjust the offset while monitoring the torque reference with the analog monitor until the ripple is
minimized.
« Adjust the offsets for the phase-U current and phase-V current of the Servomotor so that they
are balanced. Alternately adjust both offsets several times.

The offset does not use a parameter, so it will not change even if the parameter settings are

Information’ ; +;-1i7ed.

Preparations

Always check the following before you manually adjust the motor current detection signal off-
set.

» The parameters must not be write prohibited.

Applicable Tools

The following table lists the tools that you can use to manually adjust the offset.

Tool Fn No./Function Name Operating Procedure Reference
o (11 =-7-Series Digital Operator Operating Manual
Digital Operator FnOOF (Manual No.: SIEP S800001 33)
. . Others - Adjust the Motor .
SigmaWin+ Current Detection Offset I Operating Procedure on page 7-43

Operating Procedure
Use the following procedure to manually adjust the motor current detection signal offset.

1. Operate the motor at approximately 100 min™".
2. Click the j Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

3. Select Adjust the Motor Current Detection Offset in the Menu Dialog Box.
The Adjust the Motor Current Detection Signal Offsets Dialog Box will be displayed.

H Application Functions

4. Click the Continue Button.

Adjust the Motor Current Detection Signal Offsets ==

A CAUTION

Normally, it is not necessary to adjust the motor current detection signal
offsets as the Servopack has already been adjusted by our company.
Careless use of thiz function may degrade Servopack performance.

Clicking the Continue button will start thiz operation

{ " Continue_| Cancel
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7.11 Adjusting the Motor Current Detection Signal Offset

7.11.2 Manual Adjustment

5. Click the Manual Adjustment Tab in the Adjust the Motor Current Detection Signal Off-
sets Dialog Box.

S, Adjust the Motor Current Detection Signal O... [3s]

Automatic Adjustment ( Manual Adjustment :

Motor Current Detection Offset

Channel U-phase -

Uffr;— . @$

6. Set the Channel Box in the Motor Current Detection Offset Area to U-phase.
7. Use the +1 and -1 Buttons to adjust the offset for phase U.
Change the offset by about 10 in the direction that reduces the torque ripple.
Adjustment range: -512 to +511
8. Set the Channel Box in the Motor Current Detection Offset Area to V-phase.

9. Use the +1 and -1 Buttons to adjust the offset for phase V.
Change the offset by about 10 in the direction that reduces the torque ripple.

10. Repeat steps 6 to 9 until the torque ripple cannot be improved any further regardless of
whether you increase or decrease the offsets.
11. Reduce the amount by which you change the offsets each time and repeat steps 6 to 9.

This concludes the procedure to manually adjust the motor current detection signal offset.
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7.12 Forcing the Motor to Stop

7.12.1 FSTP (Forced Stop Input) Signal

Forcing the Motor to Stop

You can force the Servomotor to stop for a signal from the host controller or an external device.

To force the motor to stop, you must allocate the FSTP (Forced Stop Input) signal in Pn516 =
n.O0O0X. You can specify one of the following stopping methods: dynamic brake (DB), coast-
ing to a stop, or decelerating to a stop.
Note: Forcing the motor to stop is not designed to comply with any safety standard. In this respect, it is different

from the hard wire base block (HWBB).
Digital Operator Displays

(iieiyatien When a forced stop is performed, the Digital Operator will display FSTP.

/\ CAUTION

® To prevent accidents that may result from contact faults or disconnections, use a normally
closed switch for the Forced Stop Input signal.

7121

FSTP (Forced Stop Input) Signal

Clatsis(.)l:]lca— Signal Connector Pin No. | Signal Status Description
ON (closed Drive is enabled (normal operation).
Input FSTP Must be allocated. ( ) - ( P )
OFF (open) The motor is stopped.
Note: You must allocate the FSTP signal to use it. The parameters that you use depend on the allocation method.
Allocation Method Parameters to Use
2-7S-compatible I/O signal | « Pn50A = n.000O0O1 (2-7S-Compatible 1/0 Signal Allocations)
allocations « Pn516 = n.OOOX (FSTP (Forced Stop Input) Signal Allocation)
Multi-axis I/O signal alloca- » Pn50A = n.OOO2 (Multi-Axis I/0O Signal Allocations)
tions * Pn597 (FSTP (Forced Stop Input) Signal Allocation)

Refer to the following section for details.
IZ 7.1.1 Input Signal Allocations on page 7-4

7122

Stopping Method Selection for Forced Stops

Use Pn0O0A = n.O0OX0O (Stopping Method for Forced Stops) to set the stopping method for
forced stops.

When | Classifi-

Parameter Description Enabled | cation

Apply the dynamic brake or coast the motor to a stop
(use the stopping method set in Pn001 = n.OOOX).

Decelerate the motor to a stop using the torque set in
Pn406 as the maximum torque. Use the setting of Pn001
= n.O0O0OX for the status after stopping.

Decelerate the motor to a stop using the torque set in

n.0O0o0

n.O0O10
(default setting)

Pn0OOA n.O00O20 Pn406 as the maximum torque and then let the motor rgg‘gt Setup
coast.
Decelerate the motor to a stop using the deceleration
n.0030 time set in Pn30A. Use the setting of Pn001 = n.OO0OX

for the status after stopping.

Decelerate the motor to a stop using the deceleration
time set in Pn30A and then let the motor coast.

n.0O040

Note: 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 (Motor
Stopping Method for Servo OFF and Group 1 Alarms).

H Application Functions
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7.12 Forcing the Motor to Stop

7.12.2 Stopping Method Selection for Forced Stops

Stopping the Servomotor by Setting Emergency Stop
Torque (Pn406)

To stop the Servomotor by setting emergency stop torque, set Pn406 (Emergency Stop

Torque).

If PNO0A = 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 torgue.

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]
Pn406 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1%* 800 Immediately Setup

* Set a percentage of the motor rated torque.

Stopping the Servomotor by Setting the Deceleration Time

for Servo OFF and Forced Stops (Pn30A)

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]
Pn30A 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 motor from the maxi-
mum motor speed.

Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

\\\Actua\ deceleration time =

Operating speed

Actual
deceleration time

\ Pn30A



7.12 Forcing the Motor to Stop

7.12.3 Resetting Method for Forced Stops

7123 Resetting Method for Forced Stops

This section describes the reset methods that can be used after stopping operation for an
FSTP (Forced Stop Input) signal.

If the FSTP (Forced Stop Input) signal is OFF and the SV_ON (Servo ON) command is sent, the
forced stop state will be maintained even after the FSTP signal is turned ON.

Send the SV_OFF (Servo OFF) command to place the SERVOPACK in the base block (BB)
state and then send the SV_ON (Servo ON) command.

OFF

FSTP signal ON (normal operation) (forced stop request)

ON (normal operation)

MECHATROLINK-III SV_ON SV_OFF SV_ON
commands command ‘ command ‘ command

|
|
SERVOPACK ; Forced stop state:

state Operating state FSTP is displayed. BB state Operating state

H Application Functions
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7.13 Overheat Protection

7.13.1 Connecting the Overheat Protection Input (TH) Signal

Overheat Protection

Overheat protection detects an A.93B warning (Overheat Warning) and an A.862 alarm (Over-
heat Alarm) by monitoring the overheat protection input signal (TH) from a Yaskawa SGLFW2
Linear Servomotor or from a sensor attached to the machine.

SERVOPACKSs with software version 0024 or higher support overheat protection.

When you use overheat protection, you must wire the overheat protection input (TH) signal and
select overheat protection (Pn61A = n.OO0OX).

71341

Connecting the Overheat Protection Input (TH) Signal

To use overheat protection, you must connect an overheat protection input (TH) signal to the
SERVOPACK. This section describes the connection methods for the overheat protection input
(TH) signal.

Using Overheat Protection in the Linear Servomotor

€ When Using a Serial Converter Unit

Connect the connector for the polarity sensor (hall sensor) and thermal protector of the linear
servomotor to the serial converter unit.

SERVOPACK
Linear servomotor main circuit cable
%ﬁmg?ﬁor[} Motor main circuit cable
(provided with linear servomotor)
L1 "Moving
11 1 coill
W Magnetic way
ial
CN2 CO?W?/reI?Ter Thermal protector cable
unit (provided with linear servomotor)

Polarity sensor (hall sensor) and
thermal protector cable
(provided with linear servomotor)

Polarity sensor signal input connector

Serial converter at linear servomotor end
unit cable  (provided with serial converter unit) L—Connector for the polarity sensor

(hall sensor) and thermal protector

(provided with linear servomotor)



7.13 Overheat Protection

7.13.2 Overheat Protection Selections

Using Overheat Protection for the Machine

To use overheat protection for the machine, connect the overheat protection input (an analog
voltage input) from the sensor mounted to the machine to the CN1-5 or CN1-17 on the SER-
VOPACK.

SERVOPACK

[CNT]
Overheat protection input TH_A> 5

THB 17 16/, SG Signal ground

Approx. 1 mA
102) thermal protector 2(r1) I
24-kW resistor 24-V power supply

Closed when normal (low temperature) and open when activated (high temperature)

« The 24-V power supply and 24-kQ resistor are not provided by Yaskawa.
Use a 0.3 W or greater 24-V power supply, and use a 0.2 W or greater 24-kQ resistor.
Important e Be sure to connect the positive and negative sides of the power supply correctly. Otherwise
there is a risk of SERVOPACK failure.

e@ » The recommended length of the thermal protector cable is 15 m maximum.

7132 Overheat Protection Selections

The overheat protection function is selected with Pn61A = n.OOOX (Overheat Protection

Selections).
Parameter Meanin bel Clzesi
9 Enabled cation
n.O0O0O0
(default set- | Disable overheat protection.
ting)
n.O004 Use* overheat protection in the Yaskawa Linear Servomo- After
Pn61A tor. Setup
- - : restart
Monitor a negative voltage input from a sensor attached to
n.O0O0Oo2 . )
the machine and use overheat protection.
Monitor a positive voltage input from a sensor attached to
n.O0O0O3 , !
the machine and use overheat protection.

* The SGLFW2 is the only Yaskawa Linear Servomotor that supports this function.

H Application Functions
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7.13 Overheat Protection

7.13.2 Overheat Protection Selections

Using Overheat Protection in the Yaskawa Linear Servomo-
tor

To use the overheat protection in a Yaskawa Linear Servomotor (SGLFW2), set Pn61A to
n.O0O0-.

An A.93B warning (Overheat Warning) will be detected if the overheat protection input (TH) sig-
nal from the Yaskawa SGLFW?2 Linear Servomotor exceeds the warning temperature.

An A.862 alarm (Overheat Alarm) will be detected if the overheat protection input (TH) signal
from the Yaskawa SGLFW?2 Linear Servomotor exceeds the alarm temperature.

will occur.
« If you set Pn61A to n.OOOO1 (Use overheat protection in the Yaskawa Linear Servomotor), the
Important parameters in the Servomotor are enabled and the following parameters are disabled.
» Overheat Alarm Level (Pn61B)
» Overheat Warning Level (Pn61C)
« Overheat Alarm Filter Time (Pn61D)

4@ « If the overheat protection input signal line is disconnected or short-circuited, an A.862 alarm

Monitoring the Machine’s Temperature and Using Overheat
Protection

Set Pn61A = n.0O0O0OX to 2 or 3 to use overheat protection for the machine.
Set the following parameters as required.

Pn61B Overheat Alarm Level |Speed]| [Position] [Torque]

Setting Range Setting Unit Default Setting When Enabled Classification
0 to 500 0.01V 250 Immediately Setup

PR61C Overheat Warning Level [Speed] [Position] [Torque]

Setting Range Setting Unit Default Setting When Enabled Classification
0 to 100 1% 100 Immediately Setup

P61 Overheat Alarm Filter Time [Speed| [Position| [Torque]

Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1s 0 Immediately Setup

nal line is disconnected or short-circuited.
« When Pn61A is set to n.0OOO3, an A.862 alarm will not occur if the overheat protection input
Important signal line is disconnected or short-circuited. To ensure safety, we recommend that you con-
nect the external circuits so that you can use a negative voltage input for the overheat protec-
tion input (an analog voltage input).

c@ * When Pn61A is set to n.OOO2, an A.862 alarm will occur if the overheat protection input sig-




Trial Operation and
Actual Operation

This chapter provides information on the flow and proce-
dures for trial operation and convenient functions to use
during trial operation.

8.1.1  Flow of Trial Operation for Rotary Servomotors . . 8-2
8.1.2  Flow of Trial Operation for Linear Servomotors .. 8-4

(G nspectionsan Confimations before Tl Operaton . 6.
_
8.3.1 Preparations ........... ... . ... . ..

8.3.2 ApplicableTools ........... ... . ........ 8-8
8.3.3 OperatingProcedure . ..................... 8-8

(X il Operation with MECHATROLINK-IIl Commurications . .8-10
(0 ial Operation ith he Servomator Connected o the Machine .. 812

8.5.1 Precautions ........ ... ... ... . 8-12
8.5.2 Preparations .......... ... ... ., 8-12
8.5.3 OperatingProcedure . .................... 8-13
8.6.1 ProgramdJogging .............. .. 8-14
8.6.2 OriginSearch ........... . ... .. .. ...... 8-20
8.6.3 TestwithoutaMotor ..................... 8-22

[ Operation Using MEGHATROLINK-I Gommands . 825




8-2

8.1 Flow of Trial Operation

8.1.1 Flow of Trial Operation for Rotary Servomotors

m Flow of Trial Operation

811 Flow of Trial Operation for Rotary Servomotors

The procedure for trial operation is given below.
 Preparations for Trial Operation

Step

Meaning

Reference

Installation

Install the Servomotor and SERVOPACK
according to the installation conditions. First,
operation is checked with no load. Do not
connect the Servomotor to the machine.

I Chapter 3 SERVOPACK Installation

Wiring and Connections

Wire and connect the SERVOPACK. First,
Servomotor operation is checked without a
load. Do not connect the CN1 connector on
the SERVOPACK.

Iz Chapter 4 Wiring and Connecting SERVOPACKs

Confirmations before Trial Operation

Iz 8.2 Inspections and Confirmations before Trial Opera-
tion on page 8-6

Power ON

Resetting the Absolute Encoder
This step is necessary only for a Servomotor
with an Absolute Encoder.

I 6.16 Resetting the Absolute Encoder on page 6-46




8.1 Flow of Trial Operation

« Trial Operation

8.1.1 Flow of Trial Operation for Rotary Servomotors

Step

Meaning

Reference

Trial Operation for the Servomotor without
a Load

To power =
supply

= 8.3 Trial Operation for the Servomotor without a Load

1 on page 8-7
Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.
Z
m/\
W
Ny
Trial Operation with MECHATROLINK-III
Communications
CNBA, to host
controller
To power= —-
supply CN1, to host
controller
Iz 8.4 Trial Operation with MECHATROLINK-IIl Communi-
2 cations on page 8-10
Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.
: m/\
L
Trial Operation with the Servomotor Con-
nected to the Machine
CNBA, to host
controller
To power = -
supply CN1, to host
controller
3 Iz 8.5 Trial Operation with the Servomotor Connected to

Secure the motor flange to the
machine, and connect the
motor shaft to the load shaft
with a coupling or other means.
=y —

=
(&

Ny

the Machine on page 8-12

Trial Operation and Actual Operation
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8.1 Flow of Trial Operation

8.1.2 Flow of Trial Operation for Linear Servomotors

812 Flow of Trial Operation for Linear Servomotors

The procedure for trial operation is given below.
 Preparations for Trial Operation

Step Meaning Reference

Installation

Install the Servomotor and SERVOPACK
1 according to the installation conditions. First, | I3 Chapter 3 SERVOPACK Installation
operation is checked with no load. Do not
connect the Servomotor to the machine.

Wiring and Connections

Wire and connect the SERVOPACK. First,
2 | Servomotor operation is checked without a I3 Chapter 4 Wiring and Connecting SERVOPACKs
load. Do not connect the CN1 connector on
the SERVOPACK.

Iz 8.2 Inspections and Confirmations before Trial Opera-

3 |Confirmations before Trial Operation tion on page 8-6

4 |Power ON -

Setting Parameters in the SERVOPACK

No. of Parameter to

Step Set Description Remarks Reference
. Set this parameter only if
5-1 | Pn282 Iﬁ'i?ceﬁr Encoder you are using a Serial Con- | page 6-15
verter Unit.

Writing Parameters | Set this parameter only if

5-2 | - to the Linear Servo- | you are not using a Serial page 6-16
motor Converter Unit.
Motor Phase

5-3 | Pn080 = n.OOXO Sequence Selec- - page 6-20

5 tion

5.4 |Pno8o = n.OOox | ROty Sensor ) page 6-22

Selection

This step is necessary only
5-5 | - Polarity Detection | for a Linear Servomotor page 6-23
without a Polarity Sensor.

Pn50A = n.XOOO

and .
5-6 | Pns0B =n.OOmx | Quertravel Signal page 6-26
Or ocations
Pn590 and Pn591
5-7 | Pn483, Pn484 Force Control - page 7-23
Setting the Origin of the Absolute Linear
| Encoder [ 6.17.2 Setting the Origin of the Absolute Linear
Note: This step is necessary only for an Absolute Encoder on page 6-49

Linear Servomotor from Mitutoyo Corpora-
tion.




8.1 Flow of Trial Operation

« Trial Operation

8.1.2 Flow of Trial Operation for Linear Servomotors

Step Meaning Reference
Trial Operation for the Servomotor without a
Load
1 Iz 8.3 Trial Operation for the Servomotor without a Load
on page 8-7
Trial Operation with MECHATROLINK-III
Communications
CNBA, to host
controller
To power = -
supply CN1, to host
controller
Iz 8.4 Trial Operation with MECHATROLINK-III Communi-
2 cations on page 8-10
Trial Operation with the Servomotor Con-
nected to the Machine
CNBA, to host
controller
To power == EN1 to host
, to hos
Supply controller
3 Iz 8.5 Trial Operation with the Servomotor Connected to

the Machine on page 8-12

Trial Operation and Actual Operation
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8.2 Inspections and Confirmations before Trial Operation

8.2

Inspections and Confirmations before Trial Operation

To ensure safe and correct trial operation, check the following items before you start trial oper-
ation.

Make sure that the SERVOPACK and Servomotor are installed, wired, and connected cor-
rectly.

Make sure that the correct power supply voltage is supplied to the SERVOPACK.

Make sure that there are no loose parts in the Servomotor mounting.

If you are using a Servomotor with an Oil Seal, make sure that the oil seal is not damaged.
Also make sure that oil has been applied.

If you are performing trial operation on a Servomotor that has been stored for a long period of
time, make sure that all Servomotor inspection and maintenance procedures have been com-
pleted.

Refer to the manual for your Servomotor for Servomotor maintenance and inspection infor-
mation.

If you are using a Servomotor with a Holding Brake, make sure that the brake is released in
advance. To release the brake, you must apply the specified voltage of 24 VDC to the brake.
A circuit example for trial operation is provided below.

Servomotor with
SERVOPACK a Holding Brake

Power supply

24-V power supply or brake power supply

|AC DC 24 VDC




8.3 Trial Operation for the Servomotor without a Load

8.3.1 Preparations

Trial Operation for the Servomotor without a Load

You use jogging for trial operation of the Servomotor without a load.

Jogging is used to check the operation of the Servomotor without connecting the SERVOPACK
to the host controller. The Servomotor is moved at the preset jogging speed.

/\ CAUTION

® During jogging, the overtravel function is disabled. Consider the range of motion of your
machine when you jog the Servomotor.

y The tuning-less function is enabled as the default setting. If the tuning-less function is enabled,
gain may increase and vibrations may occur with no load. If vibrations occur, disable the tuning-

Important less function (Pn170 = n.O0O0OO0).

8.3.1

Preparations

Confirm the following conditions before you jog the Servomotor.

» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» There must be no alarms.

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

» The servo must be OFF.

» The jogging speed must be set considering the operating range of the machine.
The jogging speed is set with the following parameters.

« Rotary Servomotors

Jogging Speed |Speed| [Position] [Torque|
Pn304 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1 min’ 500 Immediately Setup
Soft Start Acceleration Time Speed
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
Soft Start Deceleration Time Speed
Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
* Linear Servomotors
Jogging Speed [Speed| [Position] [Force ]
Pn383 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1 mm/s 50 Immediately Setup
Soft Start Acceleration Time
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
Soft Start Deceleration Time Speed
Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

Trial Operation and Actual Operation

8-7



8-8

8.3 Trial Operation for the Servomotor without a Load

8.3.2 Applicable Tools

8.3.2

Applicable Tools

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

Tool

Fn No./Function Name

Operating Procedure Reference

Digital Operator

Fn002

[10 x-7-Series Digital Operator Operating Manual
(Manual No.: SIEP S800001 33)

SigmaWin+

Operation - Jog

I3 Operating Procedure on page 8-8

8.3.3

Operating Procedure

Use the following procedure to jog the motor.

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

2. Select JOG Operation in the Menu Dialog Box.
The Jog Operation Dialog Box will be displayed.

3. Read the warnings and then click the OK Button.

JOG Operation

A WARNING

==

Always be sure to check the user's manual before operating.

Pay particular attention to the following points:

1. Perform safety checks around moving parts.

operation will present no danger.

of the servomotor/machine.

Clicking the OK button to start the JOG

It is dangerous to operate this function, because the servomotor will rotate.

While the operation button is being depressed, the servomotor will run at
the JOG speed set. Execute after having confirmed that servomotor

2. [Forward Run Prohibit (P-OT)}/[Reverse Run Prohibit (N-OT)] is disabled
The Forward Run Prohibit (P-OT)/Reverse Run Prohibit (N-OT) signals are
disabled during JOG (the servomotor will not stop even if the P-OT/N-OT
signals are passed). When operating, carefully verify the action and position

Cancel

‘3’ JOG Operation AXIS#00 ==
JOG Speed Sefting

Pn304 : Jogging Speed

500 [min-1]

Operation
OIW
Forward Reverse
) Lo Y
+® @=-

4. Check the jogging speed and then click the Servo ON Button.

The display in the Operation Area will change to Servo ON.

Information To change the speed, click the Edit Button and enter the new speed.



8.3 Trial Operation for the Servomotor without a Load

8.3.3 Operating Procedure

5. Click the Forward Button or the Reverse Button.
Jogging will be performed only while you hold down the mouse button.

%% JOG Operation AXIS#00
JOG Speed Setting

Pn304 : Jogging Speed

500 [min-1]

Operation

0 Servo ON

Edit

Servo OFF

==

6. After you finish jogging, turn the power supply to the SERVOPACK OFF and ON again.

This concludes the jogging procedure.

Trial Operation and Actual Operation
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8.4 Trial Operation with MECHATROLINK-1II Communications

G Trial Operation with MECHATROLINK-IIl Communications

A trial operation example for MECHATROLINK-III communications is given below.

Refer to the following manual for command details.
(11 x=-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual (Manual No.: SIEP

8-10

1.

S800001 31)

Confirm that the wiring is correct, and then connect the 1/0 signal connector (CN1 con-
nector).

Refer to the following chapter for details on wiring.

I3 Chapter 4 Wiring and Connecting SERVOPACKs

Turn ON the power supplies to the SERVOPACK and host controller.

If control power is being supplied correctly, the PWR indicator on the SERVOPACK will light.

If main circuit power is being supplied correctly, the CHARGE indicator on the SERVOPACK will light.
If communications are established, the L1 or L2 indicators, whichever one corresponds to the CNB6A
or CN6B connector where the MECHATROLINK-III Cable is connected, will light. If the L1 or L2 indi-
cator does not light, recheck the settings of MECHATROLINK-III setting switches (S1, S2, and S3)
and then turn the power supply OFF and ON again.

Send the CONNECT command from the host controller.

If the SERVOPACK correctly receives the CONNECT command, the CN indicator will light.

If the CN indicator does not light, the settings of the CONNECT command are not correct. Correct
the settings of the CONNECT command, and then send it from the host controller again.

Confirm the product model with the ID_RD command.
The SERVOPACK will return the product model (example: SGD7W-2RE6DA0B).

Set the following items, which are necessary for trial operation.

Setting Reference
Electronic Gear I 6.15 Electronic Gear Settings on page 6-41
Motor Direction IIZ 6.5 Motor Direction Setting on page 6-14
Overtravel Iz 6.11 Overtravel and Related Settings on page 6-26

Save the settings that you made in step 5.

If the settings are saved in the host controller, use the SVPRM_WR command with the mode set to
RAM to save them.

If the settings are saved in the SERVOPACK, use the SYPRM_WR command with the mode set to
non-volatile memory to save them.

7. Send the CONFIG command to enable the settings.

Send the SENS_ON command to obtain the position information (encoder ready).

Send the SV_ON command.
Servomotor operation will be enabled and the SERVOPACK will return 1 for SVON (power supplied to
motor) in the status.

10. Operate the Servomotor at low speed.

Operating Example for a Positioning Command

Command: POSING

Command settings: Positioning position = 10,000 (If you are using an absolute encoder, add 10,000
to the present position), rapid traverse speed = 400.



8.4 Trial Operation with MECHATROLINK-1II Communications

11. While operation is in progress for step 10, confirm the following items.

Confirmation Item

Reference

Confirm that the rotational direction of the
Servomotor agrees with the forward or
reverse reference. If they do not agree, cor-
rect the rotation direction of the Servomo-
tor.

I 6.5 Motor Direction Setting on page 6-14

Confirm that no abnormal vibration, noise,
or temperature rise occurs. If any abnor-
malities are found, implement corrections.

Iz 12.5 Troubleshooting Based on the Operation and Condi-
tions of the Servomotor on page 12-55

Note: If the load machine is not sufficiently broken in before trial operation, the Servomotor may become over-

loaded.

Trial Operation and Actual Operation



8.5 Trial Operation with the Servomotor Connected to the Machine

8.5.1 Precautions

m Trial Operation with the Servomotor Connected to the Machine

This section provides the procedure for trial operation with both the machine and Servomotor.

8.5.1

Precautions

/\ WARNING

® Operating mistakes that occur after the Servomotor is connected to the machine may not
only damage the machine, but they may also cause accidents resulting in personal injury.

§ If you disabled the overtravel function for trial operation of the Servomotor without a load, enable
the overtravel function (P-OT and N-OT signal) before you perform trial operation with the Servo-

Important motor connected to the machine in order to provide protection.

If you will use a holding brake, observe the following precautions during trial operation.

» Before you check the operation of the brake, implement measures to prevent the machine
from falling due to gravity and to prevent vibration from being caused by an external force.

+ First check the Servomotor operation and brake operation with the Servomotor uncoupled
from the machine. If no problems are found, connect the Servomotor to the machine and per-
form trial operation again.

Control the operation of the brake with the /BK (Brake) signal output from the SERVOPACK.

Refer to the following sections for information on wiring and the related parameter settings.
IZ 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-33
I 6.72 Holding Brake on page 6-31

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

8.5.2

Preparations

8-12

Confirm the following items before you perform the trial operation procedure for both the
machine and Servomotor.

» Make sure that the procedure described in 8.4 Trial Operation with MECHATROLINK-IIl Com-
munications on page 8-10 has been completed.

* Make sure that the SERVOPACK is connected correctly to both the host controller and the
peripheral devices.

 Overtravel wiring

 Brake wiring

« Allocation of the /BK (Brake) signal to a pin on the I/O signal connector (CN1)
* Emergency stop circuit wiring

» Host controller wiring



8.5 Trial Operation with the Servomotor Connected to the Machine

8.5.3 Operating Procedure

8.5.3

Operating Procedure

1. Enable the overtravel signals.
& 6.11.2 Setting to Enable/Disable Overtravel on page 6-27

2. Make the settings for the protective functions, such as the safety function, overtravel,
and the brake.
& 4.6 Connecting Safety Function Signals on page 4-42

& 6.11 Overtravel and Related Settings on page 6-26
& 6.12 Holding Brake on page 6-31

3. Turn OFF the power supplies to the SERVOPACK.
The control power supply and main circuit power supply will turn OFF.

4. Couple the Servomotor to the machine.

CNBA, to host CNBA, to host
controller controller
> - 3 -
To power = -5y - To power = -

CN1, to host Supp|y
controller

CNT1, to host
controller

supply

Secure the motor flange to the
machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

5. Turn ON the power supplies to the machine and host controller and turn ON the control
power supply and main circuit power supply to the SERVOPACK.

6. Check the protective functions, such as overtravel and the brake, to confirm that they
operate correctly.

Note: Enable activating an emergency stop so that the Servomotor can be stopped safely should an error
occur during the remainder of the procedure.

7. Input the /S-ON (Servo ON) signal from the host controller.
The servo will turn ON.

8. Perform trial operation according to 8.4 Trial Operation with MECHATROLINK-IIl Com-
munications on page 8-10 and confirm that the same results are obtained as when trial
operation was performed on the Servomotor without a load.

9. If necessary, adjust the servo gain to improve the Servomotor response characteristics.
The Servomotor and machine may not be broken in completely for the trial operation. Therefore, let
the system run for a sufficient amount of time to ensure that it is properly broken in.

10. For future maintenance, save the parameter settings with one of the following methods.
» Use the SigmaWin+ to save the parameters as a file.
» Use the Parameter Copy Mode of the Digital Operator.
* Record the settings manually.

This concludes the procedure for trial operation with both the machine and Servomotor.

Trial Operation and Actual Operation
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8.6 Convenient Function to Use during Trial Operation

8.6.1 Program Jogging

m Convenient Function to Use during Trial Operation

This section describes some convenient operations that you can use during trial operation.
Use them as required.

8.6.1

Program Jog_ging

You can use program jogging to perform continuous operation with a preset operation pattern,
travel distance, movement speed, acceleration/deceleration time, waiting time, and number of
movements.

You can use this operation when you set up the system in the same way as for normal jogging
to move the Servomotor without connecting it to the host controller in order to check Servomo-
tor operation and execute simple positioning operations.

Preparations

Confirm the following conditions before you perform program jogging.
» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» There must be no alarms.

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

» The servo must be OFF.

» The range of machine motion and the safe movement speed of your machine must be con-
sidered when you set the travel distance and movement speed.

» There must be no overtravel.

Additional Information

* You can use the functions that are applicable to position control. However, parameters
related to motion control through MECHATROLINK communications (i.e., Pn800 and higher)
are disabled.

» The overtravel function is enabled.
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Program Jogging Operation Pattern

An example of a program jogging operation pattern is given below. In this example, the Servo-
motor direction is set to Pn000 = n.OOO0OO0 (Use CCW as the forward direction).

8.6.1 Program Jogging

Setting of : :
Settin Operation Pattern
Pn530 9 P
Number of movements (Pn536)
I - A
o Movement speed 4 ‘ \  / \ \
(Waiting time -Eoéaaré Servomotor: ' Travel | Travel Travel
— Forward L‘n 3 tor: 'distance! distance distance
travel dis- *preal servomotor: (Pn531) (Pn531)
n.0000 Pnoes / . A ‘
tance) x Speed 0 = — — ' ; !
Number of : T T : b
movements -~ — -—
Waiting time ~ Acceleration/ Waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)
Number of movements (Pn536)
- N
Speed 0 i
\Waiting time | Movement speed ! 1 : ; !
( R 9 «Rotary Servomotor: | i ' ! Travel ! ! Travel
— neverse Pn533 ! distance | | distance | | distance
n.0001 by travel dis- | «Linear Servomotor: ! | 1 (Pn531) | | (Pn531)
' tance) x Pn585 ! | 1 | |
Number of AT e 1”7 ””” e YT T
| 1 I 1 1
movements | :*L‘J \ Lo
Waiting time Acceleration/ Waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)
(Waitingtime
— Forward Number of movements (Pn536) Number of movements (Pn536)
by travel dis-
taynce) X r
Numb f ’[”T’A’cc’erer’aﬂo’nf””’”””””’ME)\'/ememspeed
umboer O I 1 deceleration
Travel fing time time (Pn534) Waiting time *Rotary Servomotor:
movements distance W?F‘}‘,T%Te (Pn535) Pros
n.O00O2 | — (Waiting (Pn531) >l el ggggg Servomotor:
time — Speed O —
Reverse b : ! Travel ! Travel Movement speed
travel dis—y -~ -~ mstancew distance ’Boé%% Servomotor:
Acceleration n
t Waiting time qaceleration VVaiting time (Pn531) (Pn531) oL inear Servomotor:
l\’T‘”CGg o P38 ymepnasy P03\ \__ [ & Pn8s
umpoer O
movements
(Waiting time
— Reverse Number of mijents (Pn536) Number of movements (Pn536)
by travel dis-
e A
tance) x I Acceleration/ \‘ o o
' decelerati !
ieceleration !
Number of Vg time | time (Pn34) Waiing tine Waitng timefl : Travel | Movemert speed |
movemgnts ( m‘ . ) | , . .( n53§) (Pn535) (distance, distance .Pg%\é ervomotor:
n.0003 | — (Waiting l Lo o ! 1(Pn531)! (Pn531) « Linear Servomotor:
time — For- | speed 0 i L . Pn585
ward by : 1 -~ Movement speed
. Travel Travel " . .
travel dis- distance distance Acceleration/ Wamng time Bg}%r%Servomotor,
tanoe) X (Pn531) (Pn531) deceleration (Pn535) « Linear Servomotor:
Number of | ool N time(Pnd34) _ _ _ _____________X_ Pn5e5
movements

Continued on next page.

Trial Operation and Actual Operation
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8.6 Convenient Function to Use during Trial Operation

8.6.1 Program Jogging

Continued from previous page.

Setting of : :
Pnsgo Setting Operation Pattern
Number of movements (Pn536)
(Waiting time ' N
— Forward | oo R
. ! 4 )
tby travel dis ' ! Travel ! i Movement speed
ance — | 1 distance ! ' | «Rotary Servomotor: Pn533
n.O004 Vﬁvall:t{g\?e?:e}e 3 [ 1 Pns3) 1| »Linear Servomotor: Pn585
1 1 I \ : I
by travel dis- Speed 0 == — — ;
tance) x | L C ! Travel Movement speed
Number of ‘ 1 ! ‘ ' distance « Rotary Servomotor: Pn533
Waiting time iting ti o L :
movements (Pn535) Acceleration/ We(iglr?gstér)ne (Pn531) Linear Servomotor: Pn585
deceleraton  * T\ [y
time (Pn534)
Number of movements (Pn536)
(Waiting time /"J\—\
— Reverse I Acceleration/__ ________ 1o
by travel dis- . deceleration 4 : !
tance — Watingtime 0 > Waitigtime 1 Travel '\ | | Movement speed
Waiting time | (Pnsssm,(PN535) rdistance !\ «Rotary Servomotor: Pn533
n.O0O05 - Forward - | A « (Pn531) 1 | «Linear Servomotor: Pn585
| | | ! | | ! | !
by travel dis- Speed 0 = — S— L —
tance) x ‘ : ' ! po
! Movement speed
Number of distance «Rotary Servomotor: Pn533
movements (Pn531) «Linear Servomotor: Pn585
Information If Pn530 is set to n.OOOO0, n.OOO1, n.OO0O4, or n.OOOS5, you can set Pn536 (Program

Jogging Number of Movements) to 0 to perform infinite time operation.

You cannot use infinite time operation if Pn530 is set to n.OOO2 or n.OOO3.
If you perform infinite time operation from the Digital Operator, press the JOG/SVON Key to
turn OFF the servo to end infinite time operation.
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Related Parameters

Use the following parameters to set the program jogging operation pattern. Do not change the

8.6.1 Program Jogging

settings while the program jogging operation is being executed.
 Rotary Servomotors

Program Jogging-Related Selections

[Speed| [Posit

ion] [Torquel

Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
088826[0 - 0000h Immediately Setup
Program Jogging Travel Distance [Speed]| [Position| [Torque]
Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
110 1,0783,741,824 | 1 reference unit 32,768 Immediately Setup
Program Jogging Movement Speed [Speed| [Position] [Torquel
Pn533 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 10,000 1 min™ 500 Immediately Setup
Program Jogging Acceleration/Deceleration Time [Speed| [Position| [Torque]
Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 t0 10,000 1ms 100 Immediately Setup
Program Jogging Waiting Time [Speed| [Position] [Torquel
Pn535 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 100 Immediately Setup
Program Jogging Number of Movements [Speed| [Position] [Torquel
Pn536 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 1 1 Immediately Setup
* Linear Servomotors
Program Jogging-Related Selections [Speed| [Position| |[Force |

Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
ogggggo - 0000h Immediately Setup

Program Jogging Travel Distance [Speed] [Position] |[Force ]

Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
110 1,073,741,824 | 1 reference unit 32,768 Immediately Setup

Program Jogging Movement Speed [Speed| [Position| |[Force |

Pn585 Setting Range Setting Unit Default Setting When Enabled Classification
110 10,000 1 mm/s 50 Immediately Setup

Program Jogging Acceleration/Deceleration Time [Speed| [Position| |[Force |

Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1ms 100 Immediately Setup

Program Jogging Waiting Time [Speed]| [Position| |[Force |

Pn535 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1ms 100 Immediately Setup

Program Jogging Number of Movements [Speed]| [Position] [Force |

Pn536 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 1 1 Immediately Setup

Applicable Tools

The following table lists the tools that you can use to perform program jogging.

Tool

Fn

No./Function Name

Reference

Digital Operator

Fn004

z-7-Series Digital Operator Operating Manua
7-Series Digital O O ing M |
(Manual No.: SIEP S800001 33)

SigmaWin+

Operation - Program JOG Operation

I Operating Procedure on page 8-18

Trial Operation and Actual Operation
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8.6.1 Program Jogging
Operating Procedure
Use the following procedure for a program jog operation.
1. Click the | Servo Drive Button in the workspace of the Main Window of the SigmaWin+.

2. Select Program JOG Operation in the Menu Dialog Box.
The Jog Program Dialog Box will be displayed.

3. Read the warnings and then click the OK Button.

Jog Program @

A WARNING

This function is a dangerous function accompanied by operation of 8 motor.
Be sure to confirm an operation manual before execution
Be careful especially of the following points.

1. Please check the safety near an operation part

A motor actually operates by the operation program sst up when Jog
Program was executed Please execute this function after fully checking
that there is no danger by operation of a motor.

2. Please check the position of a machine

Please carry out a starting position return etc. and be sure to re-setup a
position, before executing Jog Program.

The cautions on use
About an instruction waveform display

The displayed instruction waveform is calculated from the Jog Program
parameter set up and presume.it may not be in agreement with an actual
instruction waveform,

About the current position display under execution

The cursor showing the current position displayed during execution may
express the progress time from an execution start, and may not be in
agreement with operation of a Servodrive.Please refer to this information
as a standard of a position during execution.

Jog Program is started. OK?

Cancel

4. Set the operating conditions, click the Apply Button, and then click the Run Button.
A graph of the operation pattern will be displayed.

€7 Jog Program AXIS#00 [l

Ryrfing Condttion
AUTO = | [min-1/div] Pn531:Program Jogging Travel Distance
3276800 ([reference units] (1-1073741824)
Pn533:Program Jogging Movement Speed
500 [min-1] (1-10000)
Pn534:Program Jogging Acceleration/Deceleration

26 [ms] (2-10000)

PnS35:Program Jogging Waiting Time
100 [ms] (0-10000)

Pn536:Program Jogging Number of Movements

3 [times] (0-1000) (0: Infinite)

Pn530.0:Program Jogging Operation Pattern
\n\. iting time in PnS35 -= Forward by Ira\(e\djv/

] q
i A D
FULL | msidiv] i =

Running Information
Total Time: 43880[ms]

The total amount of movements  :9230400[reference units]

8-18
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8.6.1 Program Jogging

5. Click the Servo ON Button and then the Execute Button. The program jogging operation
will be executed.

€7 Jog Program AXIS#00 [l
Servo ONIOFF operation

AUTO w | [min-1/div]
Servo ON
O Servo OFF ;

Run

(&)
/|

FULL = | [msidiv]

Running Information
Total Time: 43880[ms]

The total amount of movements  :9230400[reference units]

Running condition re-setting

/\ CAUTION

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

This concludes the program jogging procedure.

Trial Operation and Actual Operation
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8.6 Convenient Function to Use during Trial Operation

8.6.2 Origin Search

8.6.2

Origin Search

The origin search operation positions the motor to phase C of the encoder and then clamps it
there.

Even when using fully-closed loop control the motor is positioned to phase C of the encoder,
and not to the external encoder origin.

The overtravel function is disabled during an origin search.

/\ CAUTION

® Make sure that the load is not coupled when you execute an origin search.
Since the P-OT (Forward Drive Prohibit Input) signal and N-OT (Reverse Drive Prohibit Input)
signal are disabled during an origin search, the machine may be damaged by exceeding its
movement limits.

Use an origin search when it is necessary to align encoder phase C of the servomotor with the
machine origin. The following speeds are used for origin searches.

« Rotary Servomotors: 60 min™"
e Linear Servomotors: 15 mm/s

Servomotor Machine

M=

To align the C phase of the
encoder with the machine origin

Preparations

Confirm the following conditions before you start an origin search.
» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» There must be no alarms.

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

» The servo must be OFF.

Applicable Tools

The following table lists the tools that you can use to perform an origin search.

Tool Fn No./Function Name Reference
- [T =-7-Series Digital Operator Operating Manual
Digital Operator | Fn003 (Manual No.: SIEP S800001 33)
SigmaWin+ Encoder Setting - Search Origin I3 Operating Procedure on page 8-20

Operating Procedure
Use the following procedure to perform an origin search.

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

2. Select Search Origin in the Menu Dialog Box.
The Origin Search Dialog Box will be displayed.
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Read the warnings and then click the OK Button.

Origin Search ==

A WARNING

It is dangerous to operate this function, because the servomotor will rotate.
Always be sure to check the user's manual before operating.

Pay particular attention o the following points:

‘. Perform safety checks around moving parts.
The servomotor will actually turn at approximately 60min-1 (8min-1 with DD
motor) while clicking the FORWARD/REVERSE button. Perform this after
thoroughly checking that there is no danger from servomotor operation

2. [Forward Run Prohibit (P-OT), rse Run Prohibit (N-OT)] is disabled.
The Forward Run Prohibit (P-OT)Reverse Run Prohibit (N-OT) signals are
disabled during origin search (the servomator will not stop even if the
P-OT/N-OT signals are passed). When operating, carefully verify the action
and position of the servomotor/machine.

Clicking the OK button to start the Origin Search

Cancel

Click the Servo ON Button.

&0y Origin Search AXIS#00 =

Status

Origin Search Not Executed

Operation

Servo ON

01

0 Servo OFF

Forward Reverse

&F —®

Click the Forward Button or the Reverse Button.

8.6.2 Origin Search

An origin search will be performed only while you hold down the mouse button. The motor will stop

when the origin search has been completed.

&5 Origin Search AXIS#00 E=x=|

Status

Origin Search Not Executed

Operation

! servo OFF
O owon

Forward

Reverse

~@

&S+

This concludes the origin search procedure.

Trial Operation and Actual Operation

8-21



8.6 Convenient Function to Use during Trial Operation

8.6.3 Test without a Motor

8.6.3

Test without a Motor

8-22

A test without a motor is used to check the operation of the host controller and peripheral
devices by simulating the operation of the Servomotor in the SERVOPACK, i.e., without actually
operating a Servomotor. This test allows you to check wiring, debug the system, and verify
parameters to shorten the time required for setup work and to prevent damage to the machine
that may result from possible malfunctions. The operation of the motor can be checked with
this test regardless of whether the motor is actually connected or not.

SERVOPACK Simulates operation
Reference Reference without a motor.
Host controller \
% Response Response ‘

Use PnO0OC = n.O0O0OX to enable or disable the test without a motor.

Parameter Meaning When Enabled | Classification
n.O00O00 . .
. Disable tests without a motor.
Pn00OC | (default setting) After restart Setup
n.O00O01 Enable tests without a motor.
. An asterisk is displayed on the status display of the Digital Operator while a test without a
Information

motor is being executed.

Motor Information and Encoder Information

The motor and encoder information is used during tests without a motor. The source of the
information depends on the device connection status.

* Rotary Servomotor

Motor Connection

Information That Is Used Source of Information
Status

Motor information
» Rated motor speed

* Maximum motor speed o .
Connected - - Information in the motor that is connected
Encoder information

» Encoder resolution
» Encoder type

» Setting of Pn000 = n.XOOO (Rotary/Linear Startup
Selection When Encoder Is Not Connected)
» Rated motor speed and maximum motor speed

Motor information The values previously saved in the SERVOPACK will
» Rated motor speed be used for the rated motor speed and maximum
* Maximum motor speed motor speed.
Not connected Use the monitor displays (Un020: Rated Motor
Speed and Un021: Maximum Motor Speed) to check
the values.

» Encoder resolution: Setting of PnO0C = n.0OOXO
(Encoder Resolution for Tests without a Motor)

» Encoder type: Setting of PnO0C = n.OXOO (Encoder
Type Selection for Tests without a Motor)

Encoder information
« Encoder resolution
» Encoder type
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8.6.3 Test without a Motor

» Linear Servomotors

Motor Connection

Information That Is Used Source of Information

Status
Motor information Information in the motor that is connected
Linear encoder informa-
Connected tion
» Resolution Information in the linear encoder that is connected

« Encoder pitch
» Encoder type

Setting of Pn000 = n.XOODO (Rotary/Linear Startup

Motor information Selection When Encoder Is Not Connected)

Linear encoder informa-
tion

Resolution

« Encoder pitch

» Encoder type

» Resolution: 256

» Encoder pitch: Setting of Pn282 (Linear Encoder Pitch)

» Encoder type: Setting of PnO0C = n.OXOO (Encoder
Type Selection for Tests without a Motor)

Not connected

» Related Parameters

Parameter When Enabled | Classification

n.0oO00O0O
(default setting)

Meaning

When an encoder is not connected, start as
SERVOPACK for Rotary Servomotor.

Pn000 , After restart Setup
n1000 When an encoder is not connected, start as
’ SERVOPACK for Linear Servomotor.
Linear Encoder Pitch [Speed]| [Position] [Force |
Pn282 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 6,553,600 0.01 um 0 After restart Setup
Parameter Meaning When Enabled | Classification
n.OO0000 Use 13 bits as encoder resolution for tests
(default setting) | without a motor.
Use 20 bits as encoder resolution for tests
n.oo10 without a motor.
Use 22 bits as encoder resolution for tests
n.0020 without a motor.
Pn00C - - After restart Setup
n.0030 Use 24 bits as encoder resolution for tests
) without a motor.
n.0doO0O Use an incremental encoder for tests without
(default setting) | a motor.
Use an absolute encoder for tests without a
n.0100 motor.

Motor Position and Speed Responses

For a test without a motor, the following responses are simulated for references from the host
controller according to the gain settings for position or speed control.

» Servomotor position

* Motor speed

The load model will be for a rigid system with the moment of inertia ratio that is set in Pn103.

Trial Operation and Actual Operation

8-23



8-24

8.6 Convenient Function to Use during Trial Operation

8.6.3 Test without a Motor

Restrictions
The following functions cannot be used during the test without a motor.
» Regeneration and dynamic brake operation
 Brake output signal

Refer to the following section for information on confirming the brake output signal.

I 10.2.3 1/0 Signals Status Monitor on page 10-5
* Items marked with “x” in the following utility function table

SigmaWin+ Digital Operator Executable?
Button in . . . Motor
Reference
Menu Dia- SR [FeHe) Fn No. | Utility Function Name | Not Con- el
Name Connected
log Box nected
Initialize™! Fn005 | Initializing Parameters O O page 6-9
Software Reset Fn030 | Software Reset O O page 7-34
Display Servomotor
Basic Fn0O11 Model O O
Functions i
Product Information |Fn012 glsr?lay Software Ver- O O page 10-2
FnO1E Display SERVOPACK o o
and Servomotor IDs
Reset Absolute Reset Absolute
Encoder Fn008 | &\ oder x © page 6-46
Multiturn Limit Setting
Multi-turn Limit Setup |Fn013 | after Multiturn Limit X O page 7-30
Encoder Disagreement Alarm
Setting Search Origin™? Fn003 | Origin Search O O page 8-20
Zero Point Position Set Absolute Linear
Setting Fn020 | £ coder Origin x © page 6-49
Polarity Detection Fn080 | Polarity Detection X X page 6-23
) Fn00O0 | Display Alarm History O O page 12-41
Display Alarm -
Trouble- Fn006 | Clear Alarm History O O page 12-42
shooting
Reset Motor Type Fno21 Reset Motor Type o o page 12-43
Alarm Alarm
Jog Fn002 | Jog O O page 8-7
Operation -
g I;g;gram JOG Opera Fn004 | Jog Program O O page 8-14
Tuning - .
Autotuning without Fn201 @ﬂﬁiﬂff@%ﬁggmg X X page 9-24
Host Reference
Tuning - .
Autotuning with Host |Fn202 C‘Vﬂ\éaggfe?eﬁ%tgtumng X X page 9-35
Reference
Tuning - .
Custom Tuning Fn203 | One-Parameter Tuning X X page 9-42
Tuning Tuning - . .
Custom Tuning - Fn204 Adjust Anti-resonance % % age 9-51
Adjust Anti-reso- Control pag
nance Control
Tuning -
Custom Tuning - N .
Vibration Suppres- Fn205 | Vibration Suppression X X page 9-56
sion
Response Level Set- Fn200 Tuning—less Level Set- 9 9 page 9-12
ting ting
Diagnostic | Easy FFT Fn206 | Easy FFT X X page 9-97

Continued on next page.
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8.6.3 Test without a Motor

Continued from previous page.

SigmaWin+ Digital Operator Executable?
Button in . . ; Motor
Reference
Menu Dia- SR FIEIeD Fn No. | Utility Function Name | Not Con- eIt
Name Connected
log Box nected
Adjust Analog Monitor
FnOOC O O
Adjust the Analog Output Offset
) - - page 10-9
Monitor Output Enoop | Adiust Analog Monitor o o
Output Gain
Autotune Motor Cur-
FnOOE | rent Detection Signal X O
Adjust the Motor Cur- Offset
Oty rent Detection Offsets Manually Adjust Motor page 7-41
FnOOF | Current Detection Sig- X O
nal Offset
Initialize Vibration Initialize Vibration
Detection Level AT Detection Level x X page 7-37
Write Prohibited Set- |z 044 | Write Prohibition Set- o o page 6-6

ting

ting

*1. An Initialize Button will be displayed in the Parameter Editing Dialog Box.
*2. Cannot be used when connecting a Linear Servomotor.

Trial Operation and Actual Operation
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8.7 Operation Using MECHATROLINK-IIl Commands

Operation Using MECHATROLINK-IIl Commands

Refer to the following manual for information on MECHATROLINK-III commands.

(1] =-7-Series MECHATROLINK-IIl Communications Standard Servo Profile Command Manual
(Manual No.: SIEP S800001 31)
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Tuning

This chapter provides information on the flow of tuning,
details on tuning functions, and related operating proce-
dures.

9.1.1  TuningFunctions . .......... ... .. ... ...
9.1.2 DiagnosticTool ............ ... .. ... ... 9-6

[ Monitoring Methods .................o7
EEN Procauions o Ensur Safo Tuing ...

9.3.1  Overtravel Settings . ........ ... . .......

9.3.2 Torque Limit Settings . .................... 9-8
9.3.3  Setting the Position Deviation Overflow

Alarm Level ...... .. i 9-8
9.3.4  Vibration Detection Level Setting ........... 9-10
9.3.5 Setting the Position Deviation Overflow

Alarm Levelat ServoON .. ................ 9-10
9.4.1 Application Restrictions .................. 9-12
9.4.2 OperatingProcedure . .................... 9-13
9.4.3 Troubleshooting Alarms . . . ................ 9-14
9.4.4  Parameters Disabled by Tuning-less Function . . 9-15
9.4.5 Automatically Adjusted Function Setting . . . ... 9-15
9.4.6 Related Parameters ..................... 9-15

Estimating the Moment of Inertia ........9-16

9.51 Outline ....... .. . 9-16
9.5.2 Restrictions . ........ ... .. ... . ... 9-16
9.5.3 ApplicableTools ........................ 9-17

9.5.4 OperatingProcedure ..................... 9-17
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9.6.5 Troubleshooting Problems in Autotuning

without a Host Reference . . ................ 9-30
9.6.6  Automatically Adjusted Function Settings ... .. 9-32
9.6.7 Related Parameters ...................... 9-34
9.71 Outline ...... ... .. . 9-35
9.7.2 Restrictions ....... ... ... .. . . i 9-36
9.7.3 ApplicableTools . ......... ... ... ... ... 9-36
9.7.4 Operating Procedure ..................... 9-37
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9.1 Overview and Flow of Tuning

m Overview and Flow of Tuning

Tuning is performed to optimize response by adjusting the servo gains in the SERVOPACK.

The servo gains are set using a combination of parameters, such as parameters for the speed
loop gain, position loop gain, filters, friction compensation, and moment of inertia ratio. These
parameters influence each other, so you must consider the balance between them.

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

The basic tuning procedure is shown in the following flowchart. Make suitable adjustments
considering the conditions and operating requirements of your machine.

< Start of Tuning )

Initial Confirmations to Ensure Safe Tuning
I 9.3 Precautions to Ensure Safe Tuning on page 9-8

v

Perform the tuning-less function.

v

Response acceptable?

‘ No

‘ Estimate the moment of inertia. ‘

v

‘ Perform autotuning with or without a host reference. * ‘

Y
es End

\J

Yes

Results acceptable? End

Y

Perform custom tuning.
Continuous Vibration
Adjust anti-resonance control.
Residual Vibration When Positioning
Perform vibration suppression.

Yes

Results acceptable? End

\J

ﬂ Perform manual tuning or the additional adjustment function.

Results acceptable?

Yes
End

No

* |f possible, perform autotuning with a host reference.
If a host controller is not available, set an operation pattern that is as close as possible to the host reference and
perform autotuning without a host reference.
If an operation pattern that is close to the host reference is not possible, perform autotuning with a host reference
while performing program jogging.



9.1 Overview and Flow of Tuning

9.1.1 Tuning Functions

9.1.1

Tuning Functions

The following table provides an overview of the tuning functions.

. . : Applicable Con-
Tuning Function Outline trol Methods Reference
This automatic adjustment function is designed to
enable stable operation without servo tuning. This Speed control or
Tuning-less Function | function can be used to obtain a stable response (F))sition control page 9-12
regardless of the type of machine or changes in the P
load. You can use it with the default settings.
The moment of inertia ratio is calculated by operat-
Moment of Inertia ing the Servomotor a few times. Sgseiicojrwcggtr:torlél age 9-16
Estimation The moment of inertia ratio that is calculated here gr toraue contrél pag
is used in other tuning functions. q
The following parameters are automatically
adjusted in the internal references in the SERVO-
PACK during automatic operation.
Autotuning without : g‘;'nn)s (6., position loop gain and speed loop Speed control or page 9-24
Host Reference - Filters (torque reference filter and notch filters) position control
« Friction compensation
+ Anti-resonance control
* Vibration suppression
The following parameters are automatically
adjusted with the position reference input from the
host controller while the machine is in operation.
You can use this function for fine-tuning after you
: ; perform autotuning without a host reference.
Autotuning with Host | | Gains (e.g., position loop gain and speed loop Position control page 9-35
Reference gain)
- Filters (torque reference filter and notch filters)
« Friction compensation
+ Anti-resonance control
* Vibration suppression
The following parameters are adjusted with the
position reference or speed reference input from
the host controller while the machine is in opera-
Custom Tunin t~ingéins (e osition loop gain and speed loo Speed control or age 9-42
9 gain) 9. P Pg P P position control pag
- Filters (torque reference filter and notch filters)
* Friction compensation
+ Anti-resonance control
Anti-resonance This function effectively suppresses continuous Speed control or ade 9-51
Control Adjustment | vibration. position control Pag
Vibration This function effectively suppresses residual vibra- "
Suppression tion if it occurs when positioning. Position control page 9-56
Speed Ripple Com- | This function reduces the ripple in the motor Spegd oontrol,l
tion speed position control, page 9-61
pensa ' or torque control
. This function combines autotuning with custom Depends on the
Additional ; . ) X .
Adiust t Functi tuning. You can use it to improve adjustment functions that you | page 9-67
justment FUnction | eqits. use.
. . . Speed control,
Manual Tuning ;}o:rzasmorges\gually adjust the servo gains to adjust position control, page 9-81
P ' or torque control
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9.1 Overview and Flow of Tuning

9.1.2 Diagnostic Tool

9.1.2 Diagnostic Tool

You can use the following tools to measure the frequency characteristics of the machine and

set notch filters.

Diagnostic Tool

Outline

Applicable
Control Methods

Reference

Mechanical Analysis

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

Speed control,
position control,
or torque control

page 9-95

Easy FFT

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

Speed control,
position control,
or torque control

page 9-97




9.2 Monitoring Methods

Monitoring Methods

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

while you adjust the servo gains.
Check the adjustment results with the following response waveforms.

» Position Control

ltemn Unit.
Rotary Servomotor | Linear Servomotor
Torque reference %
Feedback speed min~’ mm/s
Position reference speed min’" mm/s
Position deviation Reference units

» Speed Control

Unit
Item Rotary Servomotor | Linear Servomotor
Torque reference %
Feedback speed min”"! mm/s
Reference speed min”’ mm/s

« Torque Control

Unit
Item -
Rotary Servomotor ‘ Linear Servomotor
Torque reference %
Feedback speed min™’! mm/s

(o))
£
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9.3 Precautions to Ensure Safe Tuning

9.3.1 Overtravel Settings

Precautions to Ensure Safe Tuning

/\ CAUTION

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

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

9.3.1

Overtravel Settings

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

Refer to the following section for details.
IZ 6.11 Overtravel and Related Settings on page 6-26

9.3.2

Torque Limit Settings

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

IZ 7.6 Selecting Torque Limits on page 7-23

9.3.3

Setting the Position Deviation Overflow Alarm Level

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

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

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

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

» Rotary Servomotors

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

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



9.3 Precautions to Ensure Safe Tuning

9.3.3 Setting the Position Deviation Overflow Alarm Level

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

Maximum motor speed [min]  Encoder resolution™!  Pn210 “
Pn520 > X 5wy X x (1.2t02)
60 Pn102 [0.1/s]/10 Pn20E —_—
* Linear Servomotors
Maximum motor speed [mm/s] Resolution Pn210 4
Pn520 > x (1.2102)

Pn102 [0.1/5)/10"% *3 Linear encoder pitch [um)/1,000 . Pn20E

*1. Refer to the following section for details.
IZ 6.15 Electronic Gear Settings on page 6-41

*2. When model following control (Pn140 = n.O0O01) is enabled, use the setting of Pn141 (Model Following Control
Gain) instead of the setting of Pn102 (Position Loop Gain).

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

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

If you set a value that satisfies the formula, an A.d0O alarm (Position Deviation Overflow) should
not occur during normal operation.

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

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

6,000 and an encoder resolution of 16,777,216 (24 bits). Pn102 is set to 400. Enigg = 11—6
n
6,000 16,777,216 1
Pn520 = X X T x2
60 400/10 16
= 2,621,440 x 2

5,242,880 (default setting of Pn520)

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

Related Parameters

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

Related Alarms

Alarm Number

Alarm Name

Alarm Meaning

A.d00

Position Deviation
Overflow

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

Related Warnings

Warning Number

Warning Name

Warning Meaning

A.900

Position Deviation
Overflow

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

9-9



9-10

9.3 Precautions to Ensure Safe Tuning

9.3.4 Vibration Detection Level Setting

9.34

Vibration Detection Level Setting

You can set the vibration detection level (Pn312) to more accurately detect A.520 alarms
(Vibration Alarm) and A.911 warnings (Vibration Warning) when vibration is detected during
machine operation.

Set the initial vibration detection level to an appropriate value. Refer to the following section for
details.
Iz 7.10 Initializing the Vibration Detection Level on page 7-37

9.3.5

Setting the Position Deviation Overflow Alarm Level at
Servo ON

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

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

Related Parameters

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

« Linear Servomotors

Speed Limit Level at Servo ON Position
Pn584 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 mm/s 10,000 Immediately Setup

Related Alarms

Alarm Number Alarm Name Alarm Meaning
Position Deviation This alarm occurs if the servo is turned ON after the position devia-
A.d01 Overflow Alarm at tion exceeded the setting of Pn526 (Excessive Position Deviation
Servo ON Alarm Level at Servo ON) while the servo was OFF.

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

Pn529 or Pn584 (Speed Limit Level at Servo ON) will limit the speed
gvggldomﬁ:?;?sgvo when the servo is turned ON. This alarm occurs if a position refer-
OFID\J ence is input and the setting of Pn520 (Excessive Position Deviation
Alarm Level) is exceeded.

Position Deviation
A.d02

Refer to the following section for information on troubleshooting alarms.
IZ 12.2.3 Resetting Alarms on page 12-40



9.3 Precautions to Ensure Safe Tuning

9.3.5 Setting the Position Deviation Overflow Alarm Level at Servo ON

Related Warnings

Warning Name

Warning Meaning

Warning Number

A.901

Position Deviation
Overflow Warning at
Servo ON

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

5
=




9.4 Tuning-less Function

9.4.1 Application Restrictions

m Tuning-less Function

The tuning-less function performs autotuning to obtain a stable response regardless of the type
of machine or changes in the load. Autotuning is started when the servo is turned ON.

/\ CAUTION

® The tuning-less function is disabled during torque control.

® The Servomotor may momentarily emit a sound or vibrate the first time the servo is turned
ON after the Servomotor is connected to the machine.
This sound is caused by setting the automatic notch filter. It does not indicate a problem.
However, if this sound or vibration continues, manually set a function to suppress vibration
(e.g., a notch filter).

® The Servomotor may vibrate if it exceeds the allowable load moment of inertia.
If that occurs, set the tuning-less load level to 2 (Pn170 = n.2000) or reduce the Tuning-
less Rigidity Level (Pn170 = n.OXO0O).

® To ensure safety, make sure that you can perform an emergency stop at any time when you
execute the tuning-less function.

941 Application Restrictions

The following application restrictions apply to the tuning-less function.

Function Executable* Remarks

Vibration Detection Level

Initialization © -

Disable the tuning-less function (Pn170 = n.OO03O0)

Moment of Inertia Estimation x before you execute moment of inertia estimation.

Autotuning without Host Disable the tuning-less function (Pn170 = n.OO0O0)

Reference X before you execute autotuning without a host reference.
Autotuning with Host Reference X -
Custom Tuning X -
Anti-Resonance Control « _
Adjustment
Vibration Suppression X -
The tuning-less function is disabled while you execute
Easy FFT O Easy FFT and then it is enabled when Easy FFT has been
completed.
Friction Compensation X -
Gain Selection X -

The tuning-less function is disabled while you execute
Mechanical Analysis O mechanical analysis and then it is enabled when mechan-
ical analysis has been completed.

* O: Yes x: No

9-12



9.4 Tuning-less Function

9.4.2 Operating Procedure

942 Operating Procedure

The tuning-less function is enabled in the default settings. No specific procedure is required.
You can use the following parameter to enable or disable the tuning-less function.

Parameter Meaning WhenEnabled | Classification
n.O00O0O0 Disable tuning-less function.
n.OO0O1 ) .
(default setting) Enable tuning-less function.

Pn170 n.oooO Use f 4 control After restart Setup
(default setting) | USe for speed control.

Use for speed control and use host controller

n.O00O10 o
for position control.

When you enable the tuning-less function, you can select the tuning-less type. Normally, set
Pn14F to n.O0O20 (Use tuning-less type 3) (default setting). If compatibility with previous mod-
els is required, set Pn14F to n.0OO0O (Use tuning-less type 1) or n.OO10 (Use tuning-less

type 2).
Parameter Meaning When Enabled | Classification
n.Oood Use tuning-less type 1.
n.0010 Use tuning-less type 2. (The noise level is
Pn14F ’ improved more than with tuning-less type 1.) After restart Tuning
n.O0020 .
(default setting) Use tuning-less type 3.

Tuning-less Level Settings

If vibration or other problems occur, change the tuning-less levels. To change the tuning-less
levels, use the SigmaWin+.

@ Preparations

Check the following settings before you set the tuning-less levels.

« The tuning-less function must be enabled (Pn170 = n.OO0O1).

» The test without a motor function must be disabled (PnOOC = n.OOOO0).
» The Servomotor must be connected to the machine.

@ Procedure
Use the following procedure to set the tuning-less levels.

In addition to the following procedure, you can also set the parameters directly. Refer to
Related Parameters, below, for the parameters to set.

(o))
£
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1. Select Setup - Response Level Setting from the menu bar of the Main Window of the

SigmaWin+.
The Tuning-less Level Setting-Adj Dialog Box will be displayed.




9-14

9.4 Tuning-less Function

9.4.3 Troubleshooting Alarms

2. Click the A or ¥ Button to adjust the tuning-less level setting. Increase the tuning-less

level setting to increase the response. Decrease the tuning-less level setting to suppress
vibration.
The default response level setting is 4.

Tuning-less Level Description Remarks

7 Response level: High
6 I You cannot select these levels if tuning-less type 1 or 2
(Pn14F = n.O0O00O or n.OO10) is used.

5
4 (default setting)
3

2
1
0 Response level: Low

3. Click the Completed Button.
The adjustment results will be saved in the SERVOPACK.

machine. The Servomotor may vibrate if the tuning-less level is not reset and the servo is turned

Reset the tuning-less level to the default setting when removing the Servomotor from the
Important ON when the Servomotor has been removed from the machine.

@ Related Parameters

B Tuning-less Rigidity Level

If you use tuning-less type 1 or 2 (Pn14F = n.OO00O00 or n.OO10), set the tuning-less level to
between 0 and 4 (Pn170 = n.00O0O to n.O400). Do not set the tuning-less level to between
5and 7 (Pn170 = n.0O500 to n.O700).

Parameter Description When Enabled | Classification
n.0o00O0 Tuning-less rigidity level O (low rigidity)
n.O0100 Tuning-less rigidity level 1
n.0200 Tuning-less rigidity level 2
n.O0300 Tuning-less rigidity level 3
Pn170 |n.0400 Immediately Setup

(default setting) Tuning-less rigidity level 4

n.0500 Tuning-less rigidity level 5
n.Oe0O0 Tuning-less rigidity level 6
n.O0700 Tuning-less rigidity level 7 (high rigidity)

B Tuning-less Load Level

Parameter Description When Enabled | Classification
n.0O00O0 Tuning-less load level O
n. 1000 . .
Pn170 (default setting) Tuning-less load level 1 Immediately Setup
n.2000 Tuning-less load level 2

9.4.3

Troubleshooting Alarms

An A.521 alarm (Autotuning Alarm) will occur if a resonant sound occurs or if excessive vibra-
tion occurs during position control. If an alarm occurs, implement the following measures.
» Resonant Sound
Decrease the setting of Pn170 = n.XOODO or the setting of Pn170 = n.OXOO.
 Excessive Vibration during Position Control
Increase the setting of Pn170 = n.XOODO or decrease the setting of Pn170 = n.OXOO.




9.4 Tuning-less Function

9.4.4 Parameters Disabled by Tuning-less Function

944 Parameters Disabled by Tuning-less Function
When the tuning-less function is enabled (Pn170 = n.OOO1) (default setting), the parameters
in the following table are disabled.
Iltem Parameter Name Parameter Number
Speed Loop Gain Pn100
Second Speed Loop Gain Pn104
Speed Loop Integral Time Constant Pn101
Gain-Related Parameters Second Speed Loop Integral Time Constant Pn105
Position Loop Gain Pn102
Second Position Loop Gain Pn106
Moment of Inertia Ratio Pn103
Advanced Control-Related Friction Compensation Function Selection Pn408 = n.XOOO
Parameters Anti-Resonance Control Selection Pn160 = n.OOOX
Gain Selection-Related Parameters | Gain Switching Selection Pn139 = n.OOOX
The tuning-less function is disabled during torque control, Easy FFT, and mechanical analysis
for a vertical axis. The gain-related parameters in the above table are enabled for torque con-
trol, Easy FFT, and mechanical analysis. Of these, Pn100, Pn103, and Pn104 are enabled for
torque control.
945 Automatically Adjusted Function Setting
You can also automatically adjust notch filters.
Normally, set Pn460 to n.d100 (Adjust automatically) (default setting). Vibration is automati-
cally detected and a notch filter is set.
Set Pn460 to n.O0O0O (Do not adjust automatically) only if you do not change the setting of
the notch filter before you execute the tuning-less function.
Parameter Meaning When Enabled | Classification
Do not adjust the second stage notch filter
automatically when the tuning-less function is
n.0Oo0O0 enabled or during execution of autotuning
without a host reference, autotuning with a
host reference, and custom tuning. ) ,
Pn460 - - - Immediately Tuning
Adjust the second stage notch filter automati-
n.0100 cally when the tuning-less function is enabled
ci fault setti or during execution of autotuning without a
(default setting) host reference, autotuning with a host refer-
ence, and custom tuning.
946 Related Parameters

The following parameters are automatically adjusted when you execute the tuning-less func-
tion.

Do not manually change the settings of these parameters after you have enabled the tuning-
less function.

Parameter Name
Pn401 First Stage First Torque Reference Filter Time Constant
Pn40A First Stage Notch Filter Q Value
Pn40C Second Stage Notch Filter Frequency
Pn40D Second Stage Notch Filter Q Value

(o))
£

5
=




9-16

9.5 Estimating the Moment of Inertia

9.5.1 Outline

m Estimating the Moment of Inertia

This section describes how the moment of inertia is calculated.

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

I 9.6.4 Operating Procedure on page 9-26

9.5.1

Outline

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

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

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

The motor is operated with the following specifications.

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

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

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

‘“‘I‘
SERVOPACK

Servomotor

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

9.5.2

Restrictions

The following restrictions apply to estimating the moment of inertia.

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

Systems for Which Adjustments Cannot Be Made

Accurately

* When a suitable range of motion is not possible

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

* When the machine has high dynamic friction

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



9.5 Estimating the Moment of Inertia

9.5.3 Applicable Tools

« When proportional control is used

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

* When mode switching is used

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

* When speed feedforward or torque feedforward is input

Preparations

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

» There must be no overtravel.

» The servo must be OFF.

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

» The first gains must be selected.

» The test without a motor function must be disabled (PnO0OC = n.OO0O0).
» There must be no alarms or warnings.

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

» The parameters must not be write prohibited.

» The tuning-less function must be disabled (Pn170 = n.OO0OO0).

9.5.3

Applicable Tools

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

Tool Fn No./Function Name Operating Procedure Reference
SigmaWin+ Tuning - Tuning Iz 9.5.4 Operating Procedure on page 9-17

9.54

Operating Procedure

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

/\ WARNING

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

/N\ CAUTION

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

9.5.4 Operating Procedure

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

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

A WARNING

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

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

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

3. Alw

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

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

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

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

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

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

Note: While tuning, you can read the precautions related to the process.

Ciick the Precautions button provided in each tuning window.
Cancel

4. Click the Execute Button.

&1 Tuning AXIS#00 =)

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

Ioment of inertia (mass) ratio identification

Pn103.-Mamastaf jnertia Ratio

Execute.

Autotuning
Reference input from host controller

(= Postion Reference Input

" o Reference Input

Autotuning

-

Advanced adjustment Finish
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9.5 Estimating the Moment of Inertia

9.5.4 Operating Procedure

5. Set the conditions as required.

E,'I Condition Setting AXIS#00 2o
Gondition Reference Operation / "
Setting b Transmission = teasurement nmp Write Results
Please set the following conditions for Moment of Inertia Identification Sefting Help ‘
Help @
@ Speed Loop Setting Reference Selection @
PirtidEpeed-osp-Gain | P = J @
m o ikl Edit £ 1000min-1{250 tums MA ~]| 2z Confirm
Pn101:5peed Loop Iteeral Time Constant
’7%[”] [001ms] Detailed Setting(limitation in operation) @
Acce leration
® Identification start level . AT
=L Edit
! ( 6000.00 - 2707648 ) [min-1/=]
©) A Speed
pee
& CAUTION e {10000
The Moment of Inertia Ratio can not be identified correcthy (008~ 110000) [min-1]
under the following cases:
1.¥hen the torque limit is active Mawing distance AT
Please see the Setting Help in detail. = A
Ut - 2ih i
Execute the software reset function, or turn the power off 8 2 i
and then on after completion of execution.
coes_|

®

@ Speed Loop Setting Area
Make the speed loop settings in this area.
If the speed loop response is too bad, it will not be possible to measure the moment of
inertia ratio accurately.
The values for the speed loop response that are required for moment of inertia estimation
are set for the default settings. It is normally not necessary to change these settings.
If the default speed loop gain is too high for the machine (i.e., if vibration occurs), lower
the setting. It is not necessary to increase the setting any farther.
@ ldentification Start Level Group
This is the setting of the moment of inertia calculation starting level.
If the load is large or the machine has low rigidity, the torque limit may be applied, caus-
ing moment of inertia estimation to fail.
If that occurs, estimation may be possible if you double the setting of the start level.
® Edit Buttons
Click the button to display a dialog box to change the settings related to the speed loop
or estimation start level.
@ Help Button
Click this button to display guidelines for setting the reference conditions. Make the fol-
lowing settings as required.
» Operate the motor to measure the load moment of inertia of the machine in comparison
with the rotor moment of inertia.
» Set the operation mode, reference pattern (maximum acceleration rate, maximum
speed, and maximum travel distance), and speed loop-related parameters.
» Correct measurement of the moment of inertia ratio may not be possible depending on
the settings. Set suitable settings using the measurement results as reference.
® Reference Selection Area
Either select the reference pattern for estimation processing from the box, or set the val-
ues in the Detailed Setting Group. Generally speaking, the larger the maximum acceler-
ation rate is, the more accurate the moment of inertia estimation will be.
Set the maximum acceleration range within the possible range of movement considering
the gear ratio, e.g., the pulley diameters or ball screw pitch.
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9.5 Estimating the Moment of Inertia

9.5.4 Operating Procedure

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

Reference confirmation =
ovngcmtance 250 [retation]
Detving patteen

T2
. -

ViSgued 190000 [mn-1]

=

ThAcceleration Tme = ]
TeConsmrspeed teme (100 s

Total operation tme 40 [ms]

3

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

/\ CAUTION

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

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

Information Wh_en Measurement Is No_t Co_rrect_ _ o
Estimating the moment of inertia ratio cannot be performed correctly if the torque limit is
activated. Adjust the limits or reduce the acceleration rate in the reference selection so
that the torque limit is not activated.

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

7. Click the Start Button.

?,l Reference Transmission AXIS#00 £2
Condition Reference Operation /.
Setting b Trarsmission WM Measurement b Yrits Results
Transferrine Reference Gonditions to the Servopack Start @
I3 ®
Tk | el | ®

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

the progress of the transfer.

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

You cannot use it after the transfer has been completed.
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9.5 Estimating the Moment of Inertia

9.5.4 Operating Procedure
® Back Button

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

This button is enabled only when the data has been transferred correctly. You cannot use
it if an error occurs or if you cancel the transfer before it is completed

Click the Next Button to display the Operation/Measurement Dialog B"ox
® Cancel Button

This button cancels processing and returns you to the Tuning Dialog Box
8. Click the Next Button.

The Operation/Measurement Dialog Box will be displayed

9. Click the Servo On Button.

~.n Operation/Measurerment AXIS#00

-]
Shee” e e me Diliein e wie e Precauticns
1Count it vad P
Serve Fin

(Rl S8 T

Servo On Forsard Revarsa

10. Click the Forward Button.

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

11. Click the Reverse Button.

~.n Operation/Measurerment AXIS#00

B
ot - b el e it R Frecautions
1Count Hentification/Rev. Measurement. Prep. Complate

Serve DNAOFF operation Fun

H S
Servo On

| o=

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

Tuning

- Operation Measurerment AXIS#00

B
Condition
Setting

] Optration /
" Transmission - Meacuremen

bacsenent Wb Whitn Feouts Frecautions
2Count Hentification/Fed Measurement. Prep. Complete

H«-@“”ﬁ -
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9.5 Estimating the Moment of Inertia

9.5.4 Operating Procedure

12. Repeat steps 9 to 11 until the Next Button is enabled.
Measurements are performed from 2 to 7 times and then verified. The number of measurements is
displayed in upper left corner of the dialog box. A progress bar at the bottom of the dialog box will
show the progress of the transfer each time.

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

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

If you click the Next Button before you turn OFF the servo, the following Dialog Box will

ESmEien | displayed. Click the OK Button to turn OFF the servo.

Moment of Inertia Identification @

I . Itturns the Servo OFF.

oK Cancel |

15. Click the Writing Results Button.

o1 Write Results AXIS#00 a

Gandition Pefarence Operation e —
Settrg - Trancmission - s ment - e Pl

Wirites the Identified Moment of Inertia Ratio.

Bl

Menttied Moment of bnertia Ha Enlli - Moment ot rertia Fati

® genified Womer o “_:u i . = et o a‘:, o ®
@ Whiting Rasuts ‘

L 30 | ®

| Cancel @

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

@ Writing Results Button
If you click this button, Pn103 (Moment of Inertia Ratio) in the SERVOPACK is set to the
value that is displayed for the identified moment of inertia ratio.

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

@ Back Button
This button is disabled.

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

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

17.Click the OK Button.
Tuning (==

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

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

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




9.5 Estimating the Moment of Inertia
9.5.4 Operating Procedure

18. Click the Execute Button.
=

(D) Software Reset Common for the Unit

The software reset function wil be executed

The Servopack will stop responding for approximately 5
seconds after the fuction begins.

Execute

If the setting of the moment of inertia ratio (Pn103) was changed, the new value will be saved and the

Tuning Dialog Box will be displayed again.
This concludes the procedure to estimate the moment of inertia ratio.

Tuning
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9.6 Autotuning without Host Reference

9.6.1 Outline

m Autotuning without Host Reference

This section describes autotuning without a host reference.

3 + Autotuning without a host reference performs adjustments based on the setting of the speed
@ loop gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration when
adjustments are started. Make adjustments after lowering the speed loop gain (Pn100) until
Important vibration is eliminated.

» You cannot execute autotuning without a host reference if the tuning-less function is enabled
(Pn170 = n.O0O0O1 (default setting)). Disable the tuning-less function (Pn170 = n.OO03O0)
before you execute autotuning without a host reference.

« If you change the machine load conditions or drive system after you execute autotuning with-
out a host reference and then you execute autotuning without a host reference with moment of
inertia estimation specified, use the following parameter settings. If you execute autotuning
without a host reference for any other conditions, the machine may vibrate and may be dam-
aged.

Pn140 = n.OOOO (Do not use model following control.)

Pn160 = n.AOOOO (Do not use anti-resonance control.)

Pn408 = n.000O0 (Disable friction compensation, first stage notch filter, and second stage
notch filter.)

Note: If you are using the Digital Operator and the above parameters are not displayed, change

the parameter display setting to display all parameters (PnOOB = n.O0O0O1) and then turn
the power supply OFF and ON again.

9.6.1

Outline

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

The following items are adjusted automatically.

* Moment of inertia ratio

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

Filters (torque reference filter and notch filters)

* Friction compensation

» Anti-resonance control

« Vibration suppression (only for mode 2 or 3)

Refer to the following section for details on the parameters that are adjusted.
I 9.6.7 Related Parameters on page 9-34

The motor is operated with the following specifications.

Maximum Speed | Rated motor speed x %

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

Torque the influences of machine friction and external disturbance.

You can set the desired travel distance. The default setting

Rotary Servomotors is for a value equivalent to 3 motor shaft rotations.

Travel Distance - - —
You can set the desired travel distance in increments of

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




9.6 Autotuning without Host Reference

9.6.2 Restrictions

y "nv-—/ Movement Rated motor speed
/ ’ peed , x 2/3
- References AT, Ce
< Time t
Responses
-~ Rated motor speed
x 2/3
Motor rated torque: I
) Approx. 100%
SERVOPACK Travel distance
Servomotor Time t
Note: Execute autotuning without a host reference after jogging to Motor rated torque: —
a position that ensures a suitable range of motion. Approx. 100%

Example of Automatic Operation Pattern

/N WARNING

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

9.6.2

Restrictions

The following restrictions apply to autotuning without a host reference.

If you cannot use autotuning without a host reference because of these restrictions, use auto-
tuning with a host reference or custom tuning. Refer to the following sections for details.
I 9.7 Autotuning with a Host Reference on page 9-35

I 9.8 Custom Tuning on page 9-42

Systems for Which Execution Cannot Be Performed

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

Systems for Which Adjustments Cannot Be Made

Accurately

* When a suitable range of motion is not possible

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

* When the machine has high friction

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

* When proportional control is used

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

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

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

(o))
£
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9.6 Autotuning without Host Reference

9.6.3 Applicable Tools

Preparations

Check the following settings before you execute autotuning without a host reference.

« The main circuit power supply must be ON.

» There must be no overtravel.

» The servo must be OFF.

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

« The gain selection switch must be set to manual gain selection (Pn139 = n.OO0O0).

 The first gains must be selected.

« The test without a motor function must be disabled (PnO0C = n.OOOO0).

» There must be no alarms or warnings.

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

» The parameters must not be write prohibited.

» The tuning-less function must be disabled (Pn170 = n.OOOO0), or the tuning-less function
must be enabled (Pn170 = n.OO0O0O1) (default setting) and moment of inertia estimation must
be specified.

* If you execute autotuning without a host reference during speed control, set the mode to 1.

If you start autotuning without a host reference while the SERVOPACK is in speed control for
mode 2 or 3, the SERVOPACK will change to position control automatically to perform auto-
tuning without a host reference. The SERVOPACK will return to speed control after autotun-
ing has been completed.

Information

963 Applicable Tools
The following table lists the tools that you can use to perform autotuning without a host refer-
ence.
Tool Fn No./Function Name Operating Procedure Reference
‘o ¥-7-Series Digital Operator Operating
Digital Operator Fn201 aa Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning 2 9.6.4 Operating Procedure on page 9-26
964 Operating Procedure

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

/N\ CAUTION

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

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

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

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

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



9.6 Autotuning without Host Reference

9.6.4 Operating Procedure

4. Click the Execute Button.

Tuning

A WARNING

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

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

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

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

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

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

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

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

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

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

Note: While tuning, you can read the precautions related to the process,

Ciick the Precautions button provided in each tuning window.
Cancel

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

& Tuning AXIS#00 ==

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

Woment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.

Autotuning

Reference input from host controlier

" Postion Reference Input

Autotuning ;-

A

Advanced adjustment Finish

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

Tuning ==

A WARNING

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

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

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

Do you want to continue tuning?

Tuning

Cancel
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9.6 Autotuning without Host Reference

9.6.4 Operating Procedure

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

» Switching the load moment of inertia (load mass)

[ Autotuning - Setting Conditions AXTS#00 =< 'dentllflcatlon Box ) ) .
Set condtions. Specify whether to estimate the moment of inertia.
Switching the load moment of intertia (load mass) identification o: A moment of |ner‘t|a |S presumed. (defau|‘t Se‘tt|ng)
[1:2 moment ofinerta is ot presumed | 1: A moment of inertia is not presumed.
Mode selection
[zor posining =l + Mode selection Box
e e T T e Set the mode.
filter, anti-resonance control, and vibration suppression - —
Mode Selection Description

Mechanism selection

Standard gain adjustment is per-

1: Standard formed. In addition to gain adjust-

E te djustment suitable f latively high-rigidity hanism, h ball . 1 i

ecrow ofIntar mafor 3 this type I hers s no apalkable meghank. ment, notch filters and anti-resonance
control are automatically adjusted.

2:Ball screw mechanism or linear motor hd

Distance Tuning is performed for positioning
The moving range fromthe current value is specified applications. In addition to gain
786 X1000= 786000 [reference units] 2: For positionin adjustment, model following control,
58980 - 99590) ' P 9 | notch filters, anti-resonance control,
(Settng invalid range : 131 -131)  1*° FEEm] and vibration suppression are auto-
Tuning parameters matically adjusted.
[ Start tuning using the defaut settings Tuning is performed for positioning
. P applications with emphasis on elimi-
i = : For itionin X ) e
_cance | 8: For positioning nating overshooting. In addition to

especially to pre-
vent overshooting

gain adjustment, notch filters, anti-
resonance control, and vibration sup-
pression are automatically adjusted.

» Distance Box
Set the travel distance. « Mechanism selection Box
Movement range: -99,990,000 to Select the type according to the machine element to
+99,990,000 [reference units] drive.
Minimum setting increment for travel dis- If there is noise or if the gain does not increase, better
tance: 1,000 [reference units] . results may be obtained by changing the rigidity type.
Negative values are for reverse operation Select the type according to the following guidelines.
and positive values are for forward opera-
i iti Mechanism fr
Rotary Servomotors: Approx. 3 rotations Tuning is performed for a mecha-
Linear Servomotors: Approx 90 mm 1: Belt mechanism | nism with relatively low rigidity, e.g.,
Set the distance to the following values or a belt.
higher. To ensure tuning precision, we rec- Tuning is performed for a mecha-
ommend that you use approximately the 2: .BaII screw mech- | nism with relatlvgly high rigidity, e.g.,
default distance setting. anism or linear a ball screw or Lllnear Sgrvomotor.
Rotary Servomotors: 0.5 rotations motor Use thls_ setting _n‘ there is no other
' ry appropriate setting.
Linear Servomotors: 5 mm P
Tuning is performed for a mecha-
3: Rigid model nism with high rigidity, e.g., a rigid
body system.

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




9.6 Autotuning without Host Reference

9.6.4 Operating Procedure

7. Click the Servo ON Button.

[§ Autotuning - Automatic setting AXIS#00 [l
[~ Servo ON/OFF operati
Q@ | sevoorr
Tuning
Start tuning
Mode selection

I2 For positioning

Mechanism selection

I2 Ball screw mechanism or linear motor

Distance

(Dnoteh fiter [res000 Ireference unis]
(D antires Ad) T —
{Dvib suppress.
Precautions < Back | Finish I Cancel

8. Click the Start tuning Button.

[i* Autotuning - Automatic setting AXIS#00 ==

— Servo ONIOFF operat
Waiting for execution

Servo OFF

@ I Servo ON g

]
L]

- &,
]

Mode selection
[2:For postioning

Mechanism selection

[2:8all screw mechanism or finear motor

Distance:
{Dnoten fiter [ras000 ~ [reference units]
eAntpresAdJ Ao [Rotatian]
ovih Suppress
__precautons_ | <moo | Foen | G

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

Autotuning (230
A WARNING
Please check the safety near an operation part.
Execute?
The motor will start operating and tuning will be executed. g
Vibration that occurs during tuning will be detected automatically and suitable settings will be made 2
for that vibration. When the settings have been completed, the indicators for the functions that were
used will light at the lower left of the dialog box. n
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9.6 Autotuning without Host Reference

9.6.5 Troubleshooting Problems in Autotuning without a Host Reference

['# Autotuning - Automatic setting AXTS#00 B
Serve ON/OFF operation
Waiting for execution
Servo OFF
= Q Servo ON g
Oscillation level
measurement
Tuning
]
Cancel
Gain search
behaviour evaluation :ﬁ
Tuning complated Mode selection
i2:For positioning
Mechanism selection
22:Ball screw mechanism or linear motor
Distance:
Dnotch fiter 788000 Ireference units]
D antires Agj 5o [Rotation]
{Dvib suppress
Precautions | | ‘ |

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

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

965 Troubleshooting Problems in Autotuning without a Host
Reference

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

€ Autotuning without a Host Reference Was Not Performed

Possible Cause Corrective Action
Main circuit power supply is OFF. Turn ON the main circuit power supply.
An alarm or warning occurred. Remove the cause of the alarm or warning.
Overtraveling occurred. Remove the cause of overtraveling.
The second gains were selected with the gain selection. | Disable automatic gain switching.
The HWBB was activated. Release the HWBB.
The setting of the travel distance is too small. gﬁ:ethe travel distance again in step 6 of the proce-
« Disable the tuning-less function (Pn170 =
n.O00O00).

The settings for the tuning-less function are not correct. | « Enable the tuning-less function (Pn170 =
n.O001) and specify moment of inertia estima-
tion.

9-30



9.6 Autotuning without Host Reference

9.6.5 Troubleshooting Problems in Autotuning without a Host Reference

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

Reference

Error

Possible Cause

Corrective Action

The gain adjustments
were not successfully
completed.

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

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

» Change the mode from 2 to 3.

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

An error occurred during
calculation of the
moment of inertia.

Refer to the following section for troubleshooting information.
I ® When an Error Occurs during Calculation of Moment of Inertia on page 9-31

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

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

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

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

adjustment was com-
pleted.

€ When an Error Occurs during Calculation of Moment of Inertia

Corrective Action

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

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

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

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

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

Possible Cause

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

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

Low-frequency vibration was detected.

The torque limit was reached.

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

Use PI control when calculating the moment of inertia.

€ Adjustment Results Are Not Satisfactory for Position Control

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

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

(o))
£

5

=

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

9.6.6 Automatically Adjusted Function Settings

9.6.6

Automatically Adjusted Function Settings

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

€ Automatic Notch Filters

Normally, set Pn460 to n.0100 (Adjust automatically) (default setting).

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

Set Pn460 to n.O00O0O (Do not adjust automatically) only if you do not change the setting of
the notch filter before you execute this function.

Parameter Function When Enabled | Classification

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

Adjust the first stage notch filter automatically
n.00O0OA1 during execution of autotuning without a host
(default setting) | reference, autotuning with a host reference,

and custom tuning. ) )
Pn460 - - Immediately Tuning
Do not adjust the second stage notch filter

automatically during execution of autotuning
without a host reference, autotuning with a
host reference, and custom tuning.

Adjust the second stage notch filter automati-
n.O0100 cally during execution of autotuning without a
(default setting) | host reference, autotuning with a host refer-
ence, and custom tuning.

n.O00O0O0

n.000O0

€ Anti-Resonance Control Adjustment

This function reduces low vibration frequencies, for which the notch filters cannot be used.
Normally, set Pn160 to n.0O0O10 (Adjust automatically) (default setting).

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

Parameter Function When Enabled | Classification

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

R host reference, autotuning with a host refer-
ence, and custom tuning. ) )
Pn160 - - 9 - Immediately Tuning
Adjust anti-resonance control automatically
n.O00O10 during execution of autotuning without a host

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

€ Vibration Suppression

You can use vibration suppression to suppress transitional vibration at a low frequency from 1
Hz to 100 Hz, which is generated mainly when the machine vibrates during positioning.

Normally, set Pn140 to n.0100 (Adjust automatically) (default setting).

Vibration will be detected during autotuning without a host reference and vibration suppression
control will be automatically set.

Set Pn140 = n.000O0 (Do not adjust automatically) only if you do not change the settings for
vibration suppression before you execute autotuning without a host reference.

Note: Autotuning without a host reference uses model following control. Therefore, it can be executed only if the
mode is set to 2 or 3.



9.6 Autotuning without Host Reference

9.6.6 Automatically Adjusted Function Settings

Parameter Function When Enabled | Classification

Do not adjust vibration suppression automati-
cally during execution of autotuning without a

n.oooo host reference, autotuning with a host refer-
ence, and custom tuning. , )
Pn140 . — g' , Immediately Tuning
Adjust vibration suppression automatically
n.O0100 during execution of autotuning without a host

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

@ Friction Compensation

Friction compensation compensates for changes in the following conditions.

« Changes in the viscous resistance of the lubricant, such as grease, on the sliding parts of the
machine

« Changes in the friction resistance resulting from variations in the machine assembly

« Changes in the friction resistance due to aging

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

Mode Selection Settings Friction Compensation

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

1: Standard

2: For position control

" . - Adjusted with friction compensation.
3: For position control (emphasis on overshooting)

* Refer to the following section for details.
I Required Parameter Settings on page 9-71

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

& Feedforward

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

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

Parameter Function When Enabled | Classification

n.0O0O0O Do not use model following control and
(default setting) | speed/torque feedforward together.

Use model following control and speed/torque
feedforward together.

Pn140 Immediately Tuning

(o))
£

5
=

n. 1000

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

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

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

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

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

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

(VFF) or torque feedforward input (TFF) if required. An unsuitable feedforward input may result in
overshooting.
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9.6 Autotuning without Host Reference

9.6.7 Related Parameters

96.7 Related Parameters

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

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

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio Yes
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pni125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes
Pn531 Program Jogging Travel Distance No
Pn533 Program Jogging Movement Speed for Rotary Servomotor No
Pn585 Program Jogging Movement Speed for Linear Servomotor No
Pn534 Program Jogging Acceleration/Deceleration Time No
Pn535 Program Jogging Waiting Time No
Pn536 Program Jogging Number of Movements No

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

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

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

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

9.7.1

Outline

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

The following items are adjusted automatically.

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

« Filters (torque reference filter and notch filters)

* Friction compensation

+ Anti-resonance control

« Vibration suppression

Refer to the following section for details on the parameters that are adjusted.
I 9.7.7 Related Parameters on page 9-41

Movement

speed
<___ 7 Operation
e references

Host controller

References

Responses

Travel distance

SERVOPACK Servomotor

/N\ CAUTION

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

Tuning
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9.7 Autotuning with a Host Reference

9.7.2 Restrictions

9.72 Restrictions

Systems for Which Adjustments Cannot Be Made

Accurately

Adjustments will not be made correctly for autotuning with a host reference in the following

cases. Use custom tuning.

* When the travel distance for the reference from the host controller is equal to or lower than
the setting of the positioning completed width (Pn522)

 Rotary Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the rotation detection level (Pn502)

* Linear Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the zero speed level (Pn581)

« When the time required to stop is 10 ms or less

* When the rigidity of the machine is low and vibration occurs when positioning is performed

* When the position integration function is used

» When proportional control is used

* When mode switching is used

« When the positioning completed width (Pn522) is too narrow

Refer to the following sections for details on custom tuning.

I 9.8 Custom Tuning on page 9-42

Preparations

Check the following settings before you execute autotuning with a host reference.

» The servo must be in ready status.

» There must be no overtravel.

» The servo must be OFF.

- Position control must be selected if power is supplied to the motor (i.e., when the servo is
ON).

« The gain selection switch must be set to manual gain selection (Pn139 = n.OO0O0).

» The first gains must be selected.

» The test without a motor function must be disabled (PnO0OC = n.OOOO0).

» There must be no warnings.

« The tuning-less function must be disabled (Pn170 = n.OO0OO0).

» The parameters must not be write prohibited.

9.7.3 Applicable Tools
The following table lists the tools that you can use to perform autotuning with a host reference.
Tool Fn No./Function Name Operating Procedure Reference
Digital Operator | Fz02 e e S rane Qg =ting Manual
SigmaWin+ Tuning - Tuning = 9.7.4 Operating Procedure on page 9-37




9.7 Autotuning with a Host Reference

9.7.4 Operating Procedure

974  Operating Procedure

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

/\ CAUTION

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

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

2. Click the 7| Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.

3. Select Tuning in the Menu Dialog Box.

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

4. Click the Execute Button.
Tuning @

A WARNING

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

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

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

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

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

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

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

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

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

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

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

&4 Tuning AXIS#00 (=)

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

Woment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

202 5 Edit
A 4

Autotuning
Reference input from host controller

* Position Reference Input

1
Autotuning
f LFE

Advanced adjustment Finish

Tuning
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9.7 Autotuning with a Host Reference

9.7.4 Operating Procedure

When the following dialog box is displayed, click the OK Button and then confirm that the

Inf ti I 20 . | .
dleliaton correct moment of inertia ratio is set in Pn103 (Moment of Inertia Ratio).
Tuning @
A\ warning

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

Seta correct moment of nertia (mass) ratio in the Moment of nertia (Mass) Setting
window before starting tuning

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

Do you want to continue tuning?

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

+ Mode selection Box

[# Autotuning - Setting Conditions AXTS#00 (3] Set the mode
Set conditions.
T Mode Selection Description
Standard gain adjustment is per-
2:F iti h g . fl
= e formed. In addition to gain adjust-
/A gain adjustment specialized for positioning wil bs executed. in 1: Standard ment, notch filters and anti-
ddition, the followir tomatic adjustment: b ited: Model 1
Folowing cantrol noteh ke anszsonance contr), and viraton resonance control are automatically
suppression adjusted.
Tuning is performed for positioning
techanism seecton applications. In addition to gain
2 Bal screw mechanism or near mator = 2: For positioning ﬁg{%it;ﬂfer;ts, rggﬁ%;%fxgg ggr?ttrrgll,
[Exscitss adjustmant suftabls for relativaly high-rigidity mechanism, and vibratioh Suppression are auto—'
such as a ball screw or linear motor. Select this type if there is no . N
applicable mechanism. matically adjusted.
Tuning is performed for positioning
. [P applications with emphasis on elimi-
Tuning paremeters 3 For.p|c|>3|tt|omng ngﬁng overshooting.ﬁ)n addition to
[~ Start tuning using the defaut settings. \?zgtegl\?erysh%gtﬁ_g gain adeStmentt; TOth ﬂl'tberst" anti-
resonance control, and vibration sup-
pression are automatically adjusted.
Cancel

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

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

Mechanism

Selection Description

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

a belt.

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

appropriate setting.

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

7. Click the Yes Button.
Autotuning @

A CAUTION

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

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

Do you want to execute tuning?
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9.7 Autotuning with a Host Reference

9.7.4 Operating Procedure

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

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

A CAUTION

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

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

J202] [%]

<« Back | MNext = Cancel

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

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

10. Click the Yes Button.

Autotuning @
A\ warning
Please check the safety near an operation part
Execute?
: No

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

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

E‘E Autotuning - Automatic setting AXIS#00 8

Tuning

Tuning

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

Oscillation level ————
measurement
Cancel
= 4@

Gain search
bahaviour evaluation

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

Db Suppress.

Precautions
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9.7 Autotuning with a Host Reference

9.7.5 Troubleshooting Problems in Autotuning with a Host Reference

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

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

975 Troubleshooting Problems in Autotuning with a Host
Reference
The following tables give the causes of and corrections for problems that may occur in autotun-
ing with a host reference.
€ Autotuning with a Host Reference Was Not Performed
Possible Cause Corrective Action
Main circuit power supply is OFF. Turn ON the main circuit power supply.
An alarm or warning occurred. Remove the cause of the alarm or warning.
Overtraveling occurred. Remove the cause of overtraveling.
The second gains were selected with the gain selection. | Disable automatic gain switching.
The HWBB was activated. Release the HWBB.
€ Troubleshooting Errors
Error Possible Cause Corrective Action
' . Machine vibration . {/T/?é?%se the setting of Pn522 (Positioning Completed
The gain adjustments | occurs or p93|t|on|ng » Change the mode from 2 to 3.
were not successfully | completion is not stable | If hi ibrati the vibrati ith
leted when the Servomotor machine vibration occurs, suppress the vibration wi
comp : stops the anti-resonance control adjustment and the vibration
PS. suppression function.
Positioning was not
completed within The positioning com- * Increase the setting of the positioning completed width
approximately 10 pleted width is too nar- (Pn522).
seconds after posi- row or proportional » Set V_PPI to 0 in the servo command output signals
tion adjustment was | control is being used. (SVCMD_IO).
completed.
€ Adjustment Results Are Not Satisfactory for Position Control
You may be able to improve the adjustment results by changing the settings of the positioning
completed width (Pn522) and the electronic gear (Pn20E/Pn210).
If satisfactory results are still not possible, adjust the overshoot detection level (Pn561). That
may improve the adjustment results.
* Pn561 = 100% (default setting)
This will allow tuning with overshooting that is equivalent to the positioning completed width.
* Pn561 = 0%
This will allow tuning to be performed without overshooting within the positioning completed
width, but the positioning completed width may be extended.
Overshoot Detection Level [Speed]| [Position] [Torquel
Pn561 Setting Range Setting Unit Default Setting When Enabled Classification
Oto 100 1% 100 Immediately Setup
976 Automatically Adjusted Function Settings

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

following section.

IZ 9.6.6 Automatically Adjusted Function Settings on page 9-32



9.7 Autotuning with a Host Reference

9.7.7 Related Parameters

9.7.7

Related Parameters

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

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

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pni121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pn125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pni147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

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

Tuning
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9.8 Custom Tuning
9.8.1 Outline

m Custom Tuning

This section describes custom tuning.

981 Outline

You can use custom tuning to manually adjust the servo during operation using a speed or
position reference input from the host controller. You can use it to fine-tune adjustments that
were made with autotuning.

The following items are adjusted automatically.

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

» Filters (torque reference filter and notch filters)

* Friction compensation

» Anti-resonance control

Refer to the following section for details on the parameters that are adjusted.
IZ 9.8.7 Related Parameters on page 9-50

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

B Tuning Mode 0 (Setting Servo Gains Giving Priority to Stability) or 1 (Setting Servo
Gains Giving Priority to Good Response)
These modes allow you to set stable control conditions for multiple servo gains by manipu-
lating only one tuning level. Automatic setting of notch filters and anti-resonance control is
provided if vibration is detected. Manual anti-resonance control adjustment is also possible
during custom tuning.

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

Two tuning levels are manipulated to reduce positioning time even further and set multiple
servo gains.

Model following control is used to reduce the positioning time. If vibration is detected, notch
filters and anti-resonance control are automatically adjusted, and friction compensation is
automatically set. Manual anti-resonance control adjustment and vibration suppression are
also possible during custom tuning.

/\ CAUTION

® Vibration or overshooting may occur during custom tuning. To ensure safety, make sure that
you can perform an emergency stop at any time.

982 Preparations

Check the following settings before you execute custom tuning.
« The test without a motor function must be disabled (PnO0OC = n.OOOO0).
« The tuning-less function must be disabled (Pn170 = n.O0O0O0).
« If speed control is used, tuning mode O or 1 must be set.
» The parameters must not be write prohibited.
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9.8 Custom Tuning

9.8.3 Applicable Tools

9.8.3

Applicable Tools

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

Tool Fn No./Function Name Operating Procedure Reference
o [J0 =-7-Series Digital Operator Operating
Digital Operator Fn203 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning — Tuning Iz 9.8.4 Operating Procedure on page 9-43

9.84

Operating Procedure

Use the following procedure to perform custom tuning.

/\ WARNING

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

ating manual.

Observe the following precautions.

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

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

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

/\ CAUTION

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

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

2. Click the 7| Servo Drive Button in the workspace of the Main Window of the Sig-
maWin+.
3. Select Tuning in the Menu Dialog Box.

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

Tuning
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9.8.4 Operating Procedure

4. Click the Execute Button.
Tuning @
AWARNENG

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

<Safety Precautions>

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

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

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

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

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

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

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

6. If vibration is ted, sxecute custom tunin
Lower the gain until there i no vibration by executing custom tuning,

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

Execife ) Cancel

5. Click the Advanced adjustment Button.

1 Tuning AXIS#00 (23]

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

Moment of inertia (mass) ratio identification

Pn103 : Moment of Inertia Ratio

Execute.
=
33

| 100

4+

Reference input from host controller

Autotuning

* Position Reference Input

[Efgiig

" No Reference Input

Autotuning

'8

Advanced adjustment Finish

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

Tuning @

A WARNING

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

Set a correct moment of inertia (mass) ratio in the Moment of hertia (Wass) Setting
windowr before starting tuning.

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

Do you want to continue tuning?

Cancel

6. Click the Custom tuning Button.
Tuning @

Click the butten of the function to be executed

WManually adjust gain and vibration \||::> " Custom tuning ‘

Suppress vibration by decreasing gain when stopped \|[:> Gain switching
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9.8 Custom Tuning

9.8.4 Operating Procedure

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

ton.

[ custom Tuning - Mode selection AXIS#00

Tuning mode:

=

|' -Set serve gains for positioning application. -

0:Set servo gains with priority given to stability.

for torque (force) control) can be adjusted.

1:Set servo gains with prierity given to respense.

(except for torque (force) control) can be adjusted.

Mechanism selection

|2:Ba|| screw mechanism or linear motor

~

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

Overshoot may eccur since priority is given to responsiveness. In
addition to gain adjustments, the notch fiter and anti-resonance control

=

Opticn

Friction compensation Ol 8

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

Next = ‘ Cancel

=

Tuning mode Box

Mode Selection

Description

0: Set servo gains
with priority given
to stability.

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

1: Set servo gains
with priority given
to response.

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

2: Set servo gains
for positioning
application.

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

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

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

» Mechanism Selection Box

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

Mechanism Selection

Description

1: Belt mechanism

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

2: Ball screw mechanism or
Linear motor

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

3: Rigid body system

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

Information ~ The tuning

modes that you can select depend on the SERVOPACK setting.

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

Next Button.

A CAUTION

generated

Is Moment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)

[0 [%]

< Back ‘ Next>

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

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

Cancel

Tuning
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9.8 Custom Tuning

9.8.4 Operating Procedure

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

tuning Button.
Tuning Mode O or 1

Tuning Mode 2 or 3

B custom Tuning - Adust AXIS#00

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

Gain status. [ gain

Tuning level

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

Satling the tuning level

100 high can cause

vibration or abnormal {1 -2000)
noise.

o [ |

Tuning mode
Mechanism selection
Friction compensation

Gain status

level adjustment

Start tuning

Increase until
overshaoting ocours.

Sl

[ custom Tuning - Adust AXIS£00

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

= |15 |mes

Start tuning

&

Auto-setting

Noteh fiter Vib Detect
. | @

: Cancell
2 step F—  [fnactive

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

Precautions < Back ‘TﬂAumlumng‘ Completed ‘ Cancel ‘

+ Feedback level (F8) il a

FB level adjustment bt E 3 9
LA 2

Increase until (1-2000)

hooting d
overshoating dissppesrs. — "

* Notch filter

1 step
4 2step
No

¢ Yes Anti-res Cirl Adj

Wib Detect

Cancel|
inactive

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

il ot

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

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

Tuning Mode 0 or 1

Increase the tuning level until overshooting
OCCUrs.

" custom Tuning - Adust AXIS#00

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

Mechanism selection |2 Ball screw mechanism or inear motor

Friction compensation  [Enable

Gain status 1 gain

Tuning level

Set the tuning level
Tuning level Al a 3

Setting the tuning level

Tr=2000)

Auto-setting
Notch fiter Mibration not detected

R Q
Cancel

2step —  [nactive

Anti-res Ctri Adj \Vibration not detected

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

Wib Detect

s

Tuning Mode 2 or 3

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

B custom Tuning - Adust AXIS#00

o [ |

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

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

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

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

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

I Vibration Suppression Functions on page 9-47



9.8 Custom Tuning

9.8.4 Operating Procedure

12. When tuning has been completed, click the Completed Button.
The values that were changed will be saved in the SERVOPACK and you will return to the Tuning Dia-

log Box.

[F* custom Tuning - Adust AXIS#00 = | )

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

2: Ball screw mechanism or linear motor

n  [Enable

Gain status 1 gain

Tuning level
Set the tuning level
Tuning level

4o

y.r
(1-2000)

Auto-setting
Wibration not detected
Notch fiter \ib Detect
B Q
Cancel
2step —  [inactve

Anti-res Ctrl Adj Vibration not detected

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

This concludes the procedure to set up custom tuning.

Vibration Suppression Functions

€ Notch Filters and Automatic Anti-resonance Control Setting

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

Tuning
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9.8 Custom Tuning

9.8.4 Operating Procedure

€ Automatic Setting
To set vibration suppression automatically, use the parameters to enable notch filters and auto-
matic anti-resonance control setting.
The notch filter frequency (stage 1 or 2) or anti-resonance control frequency that is effective for
the vibration that was detected during tuning will be automatically set.

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

Tuning mode 2: Set servo gains for positioning application.
2: Ball screw mechanism or finear motor
aton  [Enable

[ gain

Tuning level

rictio
ain status
Setthe tuning level
Feed forward level (FF) Al a
FF level sdjustment Back
norease ot m E
overshooting accurs. rl¥x|
(1-2000)

* Feadback level (FE) _h | 4|

FB level adjustment m
I [

Incre: ntil (1-2000)
overshoating disappears

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

1step F—  [nactive] Q
Cancel
<Fsponse level OK3 2 step [B50Hz  factive
No

‘ Yes Anti-res Cirl Adj [Vibration not detected

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

Frecautions ‘T\:Autulumng‘ Completed. ‘ Cancel ‘

Vib Detect

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

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

 Anti-res Ctrl Adj Button
You can use the Anti-res Ctrl Adj Button to execute the anti-resonance control adjustment if
fine-tuning is required. Refer to the following section.
Iz 9.9 Anti-Resonance Control Adjustment on page 9-51

* Vib Suppress Button
Click the Vib Suppress Button to suppress low and transient vibration (oscillation) of approx-
imately 1 Hz to 100 Hz that occurs during positioning. Refer to the following section.
= 9.10 Vibration Suppression on page 9-56

€ Autotuning with a Host Reference

You can perform autotuning with a host reference. Refer to the following section for details.
I 9.7 Autotuning with a Host Reference on page 9-35



9.8 Custom Tuning

9.8.5 Automatically Adjusted Function Settings

985 Automatically Adjusted Function Settings

You cannot use vibration suppression functions at the same time. Other automatic function set-
tings are the same as for autotuning without a host reference. Refer to the following section.
IZ 9.6.6 Automatically Adjusted Function Settings on page 9-32

986 Tuning Example for Tuning Mode 2 or 3

Step Measurement Display Examples Operation

---—-——\[- 1T Position
T {11/ deviation
“ i The positioning time is measured after the moment of inertia
y ratio (Pn103) is set correctly.
ET Reference ] Tuning is completed if the specifications are met.
 — speed The tuning results are saved in the SERVOPACK.
, - N — — —)
Positioning 1 |

completion signal -

The positioning time will be reduced if the feedforward level is

| \ IIHEEE increased.
5 L1 ] | J—n Tuning is completed if the specifications are met. The tuning
Rl I results are saved in the SERVOPACK.
If overshooting occurs before the specifications are met, pro-
ceed to step 3.

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

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

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

5 - The tuning results are saved in the SERVOPACK.

(o))
£

5
=
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9.8 Custom Tuning

9.8.7 Related Parameters

98.7 Related Parameters

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

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

Parameter Name Automatic Changes
Pn100 Speed Loop Gain Yes
Pn101 Speed Loop Integral Time Constant Yes
Pn102 Position Loop Gain Yes
Pn103 Moment of Inertia Ratio No
Pn121 Friction Compensation Gain Yes
Pn123 Friction Compensation Coefficient Yes
Pn124 Friction Compensation Frequency Correction No
Pni125 Friction Compensation Gain Correction Yes
Pn401 First Stage First Torque Reference Filter Time Constant Yes
Pn408 Torque-Related Function Selections Yes
Pn409 First Stage Notch Filter Frequency Yes
Pn40A First Stage Notch Filter Q Value Yes
Pn40C Second Stage Notch Filter Frequency Yes
Pn40D Second Stage Notch Filter Q Value Yes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction Yes
Pn143 Model Following Control Bias in the Forward Direction Yes
Pn144 Model Following Control Bias in the Reverse Direction Yes
Pn145 Vibration Suppression 1 Frequency A No
Pn146 Vibration Suppression 1 Frequency B No
Pn147 Model Following Control Speed Feedforward Compensation Yes
Pn160 Anti-Resonance Control-Related Selections Yes
Pn161 Anti-Resonance Frequency Yes
Pn163 Anti-Resonance Damping Gain Yes

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

9.9.1 Outline

m Anti-Resonance Control Adjustment

This section describes anti-resonance control.

9.9.1

Outline

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

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

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

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

fine-tune the parameters.
/\ CAUTION

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

® Before you execute anti-resonance control adjustment, set the correct moment of inertia
ratio (Pn103). If the setting greatly differs from the actual moment of inertia ratio, normal
control of the machine may not be possible, and vibration may occur.

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

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

9.9.2

Tuning

Preparations

Check the following settings before you execute anti-resonance control adjustment.
« The tuning-less function must be disabled (Pn170 = n.OO0O0). n
* The test without a motor function must be disabled (PnOOC = n.OOO0).
» The control method must not be set to torque control.
* The parameters must not be write prohibited.
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9.9 Anti-Resonance Control Adjustment

9.9.3 Applicable Tools

993 Applicable Tools

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

ment.
Tool Fn No./Function Name Operating Procedure Reference
- (1] =-7-Series Digital Operator Operating Manual
Digital Operator Fn204 (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning IZ 9.9.4 Operating Procedure on page 9-52

994 Operating Procedure

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

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

Use the

following procedure.

/\ CAUTION

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

the SigmaWin+ operating manual.

Observe the following precautions.

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

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

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

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

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

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

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

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




9.9 Anti-Resonance Control Adjustment

9.9.4 Operating Procedure

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

for details.
T 9.8.4 Operating Procedure on page 9-43

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

[F* custom Tuning - Adust AXIS#00 = |6 )
Tuning mode: 0 : Set servo gains with priority given to stabiliy:
Mechanism selection 2 : Ball screw mechanism or linear motor

Friction compensation  [Enable
Gain status 1 gain

Tuning level
Set the tuning level and start the tuning.

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

Antires Ctrl Adj

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

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

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

Py s ST < by

«sDampng Gainss

4. Click the Start adjustment Button.

5. Use the A and ¥ Buttons in the Adjustment Area to change the settings.
Click the Reset Button during tuning to restore the setting to its original value. The tuning level will
return to the value from before when custom tuning was started.

(o))
To Automatically Detect the Vibration To Manually Set the Vibration Frequency £
=]
Frequency Change the settings of the frequency and =
Change the setting of the damping gain. damping gain.
W Adjust Anti-resanance Control AMIS#00 [E5 | | AW Adjust Anti-resonance Control AXIS#00 ==

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

Clish oo ke
metomatically st e buguencs

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

9.9.5 Related Parameters

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

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

log Box.

1Y Adjust Anti-resonance Control AXIS#00 =

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

9.9.5

Related Parameters

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

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

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

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

9.9.6

Suppressing Different Vibration Frequencies with
Anti-resonance Control

When you use anti-resonance control and increase the control gain, for some mechanism,
vibration can occur at a higher frequency than the frequency for which vibration was sup-
pressed. If this occurs, you can suppress vibration for more than one frequency by adjusting
Pn166 (Anti-Resonance Damping Gain 2).

Guidelines for Vibration That Can Be Suppressed

Anti-resonance frequency (Pn161): fa [Hz], Another vibration frequency that occurs when the
control gain is increased: fb [Hz]

* Vibration frequencies: 100 Hz to 1,000 Hz

» Range of different vibration frequencies: 1 < (fb/fa) < 3 to 4

Information



9.9 Anti-Resonance Control Adjustment

9.9.6 Suppressing Different Vibration Frequencies with Anti-resonance Control

Required Parameter Settings

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

Parameter Description O Clagsifi—
Enabled cation
n.0ooio . Do not use anti-resonance control. After
Pn160 (default setting) rostart Setup
n.O0On01 Use anti-resonance control.
Anti-Resonance Frequency [Speed] [Position] [Torque]
Pn161 Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 20,000 0.1 Hz 1000 Immediately Tuning
Anti-Resonance Gain Correction [Speed] [Position] [Torque]
Pn162 Setting Range Setting Unit Default Setting When Enabled | Classification
1to 1,000 1% 100 Immediately Tuning
Anti-Resonance Damping Gain |Speed| [Position| [Torque]
Pn163 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 300 1% 0 Immediately Tuning
Anti-Resonance Filter Time Constant 1 Correction |Speed]| [Position] [Torque|
Pn164 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,000 to 1,000 0.01 ms 0 Immediately Tuning
Anti-Resonance Filter Time Constant 2 Correction [Speed| [Position| [Torquel
Pn165 Setting Range Setting Unit Default Setting When Enabled | Classification
-1,000 to 1,000 0.01 ms 0 Immediately Tuning
Anti-Resonance Damping Gain 2 [Speed] [Position] [Torque]
Pn166 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1% 0 Immediately Tuning

Adjustment Procedure for Suppressing Different Vibration

Frequencies with Anti-resonance Control

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

Step Operation

Use the gain adjustment and anti-resonance control.

1 Refer to the following section for details.
I 9.9.4 Operating Procedure on page 9-52

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

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

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

(o))
£

5
=
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9.10 Vibration Suppression

9.10.1 Outline

Vibration Suppression

This section describes vibration suppression.

9.10.1

Outline

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

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

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

/\ CAUTION

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

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

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

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

Items That Influence Performance

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

Detection of Vibration Frequencies

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

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

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



9.10 Vibration Suppression

9.10.2 Preparations

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

Information

9102 Preparations

Check the following settings before you execute vibration suppression.
 Position control must be used.
» The tuning-less function must be disabled (Pn170 = n.O0O00).
« The test without a motor function must be disabled (PnO0C = n.OO0OO0).
» The parameters must not be write prohibited.

9103 Applicable Tools

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

Tool Fn No./Function Name Operating Procedure Reference
- [T =-7-Series Digital Operator Operating Manual
Digital Operator Fn205 (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning & 9.10.4 Operating Procedure on page 9-57

9104 Operating Procedure

Use the following procedure to perform vibration suppression.

1. Perform steps 1 to 8 of the procedure for custom tuning. Refer to the following section
for details.
T 9.8.4 Operating Procedure on page 9-43

2. Click the Vib Suppress Button.
FF* custom Tuning - Adust AXIS#00 = ===

Tuning mode 2 Set servo gains for positioning application

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

Tuning level

I Set the tuning level and start the tuning.
Feed forward level (FF} A a
Fi justment L mIn] S (o] Start tuning
= [ ] P | ] m
over oceurs.

v ¥
{1 -2000)
+ Feedoack level (FB) ala
oy L bt L L‘ L
A4 A4
in (1-2000)
o SBEEPEET.  ito-setting
Notch fiter R (o))
Vib Detect c
R Q £
Cancel c
<Fiesponse level OKZ3> | 2 step = fnactve 5
No '—
Yes Anti-res CirlAdj
* AntiresAd  — [nactve Antires CirlAd)
Finish Vb Suppression
Frequency 1 |—  [nactve | vosupress |
Precautions <Back ‘TuAutwtumng| Completed. | cancel |
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9.10 Vibration Suppression

9.10.4 Operating Procedure

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

Frequency detection will not be performed if there is no vibration or if the vibration frequency
is outside the range of detectable frequencies. If a vibration frequency is not detected, pro-
vide a means of measuring the vibration frequency.

.

Important
L. Vibration Suppression AXIS#00 ==
Determine the frequency Adjustment Vib Suppression: Inactive
for setting. T
Residual Vibration Frequency [Hz]
Click the Import button
Msnus! setting is slzo possible. Imgort

Set the frequency.

jI‘
»
»
»
=]

Ciics the Set butlo ¥
If the vibration problem could not [m] Reset ‘

Set
be solved, Set frequency Ha)
finely adjust the requency and (] @j @
Tivl o]

then dlick the Set button again.

( 1.0-1000)

Finish

I‘

Precautions Finish Cancel

4. Click the Set Button.

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

.

Important

%~ Vibration Suppressien AXIS#00

Determine the frequency SRR Vib Suppression: Active
for sefting 5
Residual Vibration Freguency [Hz]

Click the Import buttan
Manusl seffing is also possible.

Set the frequency.
Click the t button.
If the vibration problem could not 1 Set Reset
o — Set frequency i ] 1Hz)
then click the Set button again Yy v b

( 10-1000)
Current value: 9.0 Hz
Finish

I«

Precautions Finish Cancel

If the vibration is not eliminated, use the A and ¥ Buttons for the set frequency to fine-tune the
value and click the Set Button again.

Y~ Vibration Suppression AXIS#00 (=3

Determine the frequency Adjustment. Vib Suppression; Active
for sefting
Residual Vibration Frequency 9.0 [Hz)

Gligk the Import buttan

Manusl sefting is lso possible. Import
Setthe frequency.

reir s s

Cliok the Set button.

If the vibration problem eould not set Reset

ey Set frequency Hz]
finely adjust the frequency and E
v v| ¥

then dlick the Set button sgain.

‘ ( 1.0-1000)
(Ciick the Set button. Current value: 8.0 Hz
Finish
Precautions Finish Cancel

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

9.10.5 Setting Combined Functions

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

@ Vibration suppression will be enabled in step 5. The motor response, however, will change when

the Servomotor comes to a stop with no reference input.
Important

This concludes the procedure to set up vibration suppression.

9.10.5

Setting Combined Functions

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

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

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

Parameter Function When Enabled | Classification

n.0O0O0O Do not use model following control and
(default setting) | speed/torque feedforward together.

Use model following control and speed/
torque feedforward together.

Pn140 Immediately Tuning

n. 1000

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

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

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

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

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

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

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

Tuning

9-59



9.10 Vibration Suppression

9.10.6 Related Parameters

9106 Related Parameters

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

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

Parameter Name Automatic Changes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Gain Correction No
Pn143 Model Following Control Bias in the Forward Direction No
Pn144 Model Following Control Bias in the Reverse Direction No
Pn145 Vibration Suppression 1 Frequency A Yes
Pn146 Vibration Suppression 1 Frequency B Yes
Pn147 Model Following Control Speed Feedforward Compensation No
Pn14A Vibration Suppression 2 Frequency No
Pn14B Vibration Suppression 2 Correction No

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

9.11.1 Outline

Speed Ripple Compensation

This section describes speed ripple compensation.

9.11.1

Outline

Speed ripple compensation reduces the amount of ripple in the motor speed due to torque rip-
ple or cogging torque. You can enable speed ripple compensation to achieve smoother opera-
tion. To enable it, you must set up ripple compensation on the SigmaWin-+.

/\ WARNING

® Speed ripple compensation requires operating the motor and therefore presents hazards.
Observe the following precaution.
Confirm safety around moving parts.
This function involves automatic operation. Make sure that you can perform an emergency stop
(to turn OFF the power supply) at any time.

R Execute speed ripple compensation only after adjusting the gains.
@ « Reset speed ripple compensation after you replace the Servomotor or SERVOPACK.
» Execute speed ripple compensation after jogging to a position that ensures a suitable range of
Important motion.

9.11.2

Setting Up Speed Ripple Compensation

Restrictions
The following restrictions apply to the setup for speed ripple compensation.

€ Systems for Which Execution Cannot Be Performed
There are no restrictions.

€ Systems for Which Adjustments Cannot Be Made Accurately
Systems for which there is not a suitable range of motion

@ Preparations

Check the following items before you set up speed ripple compensation.
» The main circuit power supply must be ON.

» The servo must be OFF.

» There must be no alarms or warnings.

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

» The parameters must not be write prohibited.

Tuning
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9.11 Speed Ripple Compensation

9.11.2 Setting Up Speed Ripple Compensation

9-62

Applicable Tools

The following table lists the tools that you can use to set up speed ripple compensation.

Tool Fn No./Function Name ‘ Reference
Digital Operator You cannot set up speed ripple compensation from the Digital Operator.
SigmaWin+ Diagnostic — Ripple Compensation ‘ I Operating Procedure on page 9-62

Operating Procedure
Use the following procedure to set up speed ripple compensation.

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

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

3. Click the OK Button.

Ripple Compensation =

A WARNING

It is dangerous to operate this function, because the servomotor will rotate.
Always be sure to check the user's manual before operating.

1. Perform safety checks around moving parts.
While the operation button iz being depressed, the servomotor will run at
the JOG speed set. Execute after having confirmed that servomotor
operation will present no danger.

2. [Forward Run Prohibit (P-OT)}/[Reverse Run Prohibit (N-0T)] is disabled.
The Forward Run Prohibit (P-OT)VReverse Run Prohibit (N-OT) signals are
disabled during JOG operation (the servemotor will not stop even if the

P-OT/N-OT =ignals are passed). When operating, carefully verify the
action and oosition of the servomotor/machine.

Clicking the OK butten to start the Ripple Compensation.

Cancel

1. Click the Cancel Button to cancel ripple compensation. The Main Window will return.
2. If write protection is set, the following dialog box will be displayed.

Warning @

Information

i Cannot execute because the Write Prohibited Setting is ON.
. Please change the setting to OFF.

Click the OK Button to cancel write prohibition.



9.11 Speed Ripple Compensation
9.11.2 Setting Up Speed Ripple Compensation

Click the Edit Button.
=

114 Riple Compensation AXIS#00

=t VirtngResits = Vedcafon s Cosim
Weanurrment
+
O Padi PG Spee
I pa J [
Flease exncute By 1000min-1] or less.
[+ 0] Servo OIF I )
+® o=
v
g At
Al
w

5. Enter the jogging speed in the Input Value Box and click the OK Button.
EX=)

Edit AXIS#00

|Pn304 pugging Speed

ﬂ mir-1

Input valug 500

(0 - 10000 )
Cancel

6. Click the Servo ON Button.

114 Riple Compensation AXIS#00

==t  VirtngAesuts s=b Verdicaon ==  Costm

Tuning
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9.11 Speed Ripple Compensation

9.11.2 Setting Up Speed Ripple Compensation

7. Click the Forward Button or the Reverse Button.
Measurement operation is started.
The motor shaft will rotate at the preset jogging speed while you hold down the Forward or Reverse
Button and the speed ripple will be measured.
The feedback speed and torque reference graph will be displayed in the Ripple Compensation Dialog
Box during jogging.

4 Ripphe Compensation AXIS#00 =
==t Virting Aesuts =k erdication = Confrm
[r—
PR3 Jeging Speed
120 [ :
Flease exncute By 1000min-1] or less. -
- Serva O
(- ] Servo ON Q
Forwerd Reverss
+0 @
v
witng Rssuts
Virke
Al
v
Contem

2 If the measurement time (i.e., the jogging time) for the speed ripple is too short, speed ripple
@ measurement will not be completed. The following dialog box will be displayed if speed rip-
ple measurement was not completed.
Important  Click the OK Button and repeat the measurement.

Ripple Compensation @

Operation was interrupted during measurement.
! Please redo measurement.

8. After speed ripple measurement has been completed, click the Write Button.
The ripple compensation value will be written to the SERVOPACK.

9. After writing has been completed, click the OK Button.

Ripple Compensation ==

I - , The Ripple Compensation value was written in.
¥ Please measure again and verify.
If a verification result is good, please click the "Completed”
button.




9.11 Speed Ripple Compensation

9.11.3 Setting Parameters

10. Click the Forward Button or the Reverse Button.
Verification operation is started.
The motor shaft will rotate at the preset jogging speed while you hold down the Forward or Reverse
Button.
The waveform with speed ripple compensation applied to it will be displayed.

114 Ripple Compensation AXIS#00 =

O  smo =Q
+@ °-
v
E'D
v

11. If the verification results are OK, click the Finish Button.

Information To discard the setup results, click the Reset Button.

This concludes the setup for speed ripple compensation.

9.11.3 Setting Parameters

The function is enabled when you perform the operating procedure on Operating Procedure on
page 9-62. To cancel speed ripple compensation, use Pn423 = n.OOO0OO0 (Disable speed ripple
compensation) to disable it.

Parameter Description When Classifi-
P Enabled cation
n.00O0O0 . . . ,
Pn423 (default setting) Disable speed ripple compensation. |maTee|d|_ Setup
n.O00O01 Enable speed ripple compensation. Y

If you enable speed ripple compensation, a compensation reference will be applied to reduce
ripple even when stopped at a 0 speed reference. In speed control mode, this may result in the
motor moving slightly. To prevent this, set Pn423 = n.OXOO (Speed Ripple Compensation

Selections) and Pn427 or Pn49F (Speed Ripple Compensation Enable Speed). o
£
. When | Classifi- S
Parameter Description Enabled cation (=
n.000O0O
P23 (default setting) Speed reference rgggt Setup
n.O0100 Motor Speed

» For Rotary Servomotors

Speed Ripple Compensation Enable Speed [Speed| [Position| [Torquel
Pn427 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 min™! 0 Immediately Tuning
+ For Linear Servomotors
Speed Ripple Compensation Enable Speed [Speed] [Position] [Torque]
Pn49F Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 0 Immediately Tuning
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9.11 Speed Ripple Compensation

9.11.3 Setting Parameters

Speed reference/
feedback speed

Setting of Pn427
or Pn49F
(Ripple

Compensation
Enable Speed)

Ripple

compensation Disabled

Enabled

Disabled

Enabled

Speed Ripple Compensation Warnings

The speed ripple compensation value is specific to each Servomotor. If you replace the Servo-
motor while speed ripple compensation is enabled, an A.942 warning (Speed Ripple Compen-

sation Information Disagreement) will occur to warn you.
You can use any of the following methods to clear A.942.

* Reset the speed ripple compensation value on the SigmaWin+.
+ Disable speed ripple compensation (Pn423 = n.OO0O0).

« Disable detection of A.942 (Pn423 = n.O0O10).

Time

Disabled

When Classifi-

Parameter Description Enabled cation
n.000O00
P23 (default setting) Detect A.942 alarms. rgggt Setup
n.0O0O10 Do not detect A.942 alarms.




9.12 Additional Adjustment Functions
9.12.1 Gain Switching

Additional Adjustment Functions

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

Function Applicable Control Methods Reference
Gain Switching Position control, speed control, or torque control* | page 9-67
Friction Compensation Position control or speed control page 9-71
Current Control Mode Selection Position control, speed control, or torque control | page 9-73
Current Gain Level Setting Position control or speed control page 9-74
Speed Detection Method Selection |Position control, speed control, or torque control | page 9-74
Backlash Compensation Position Control page 9-75

* Automatic gain switching is enabled only for position control.

9121 Gain Switching

Two gain switching functions are available, manual selection and automatic switching. The
manual switching function uses an external input signal to select the gains, and the automatic
switching function changes the gains automatically.

You can use gain switching to shorten the positioning time by increasing the gains during posi-
tioning and suppressing vibration by decreasing the gains while stopping.

Parameter Function When Enabled | Classification
n.0ooo . Use manual gain switching.
Pn139 |(default setting) Immediately Tuning
n.00O0O2 Use automatic gain switching pattern 1.

Note: Pn139 = n.O0O0O1 is a reserved parameter. Do not change.

Refer to the following section for gain switching combinations.
Iz Gain Switching Combinations on page 9-67

Refer to the following sections for information on manual and automatic gain switching.
I3 Manual Gain Switching on page 9-68 and Automatic Gain Switching on page 9-68

Gain Switching Combinations

Speed | Speed Loop o Model Fol- | Model Follow- | Friction
SEEBiCE Loo Integral Time PESIE LIS RELE lowing Con- | ing Control |Compensa-
Gains b 9 Loop Gain | ence Filter g~ 9 . OMPens
Gain Constant trol Gain Correction tion Gain
Speed Speed Loop . F!rst Stage Model Fol- Model Follow- | Friction
: ' Position First Torque . X
Gain Set- | Loop Integral Time . . | lowing Con- | ing Control Compensa-
. ; Loop Gain | Reference Fil- T e . .
tings 1 Gain Constant (Pn102) ter Time Con- trol Gain Correction tion Gain
(Pn100) | (Pn101) stant (Pn401) (Pn141) (Pn142) (Pn121) _E’
c
. =]
Second | Second Second gléitoi’éage Second Second Model | Second =
Gain Set- | P00 | coraiTime | Postion | Toraue Refer- | U5 G0 | C0mel Gor- | Gompansa:
iNgs Gain Constant (Pn1p06) Time Con- trol Gain* rection” tion Gain
(Pn104) | (Pn105) stant (Pn412) (Pn148) (Pn149) (Pn122)

* Gain switching for the model following control gain and the model following control gain correction is applicable
only to manual gain switching.
To enable gain switching with these parameters, a gain switching input signal must be used and the following con-
ditions must be met. If the conditions are not met, these parameters will not be changed even if the other param-
eters in the above table are changed.
» There must be no reference.
» The motor must be stopped.
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9.12 Additional Adjustment Functions

9.12.1 Gain Switching

Manual Gain Switching

With manual gain switching, you use G-SEL in the servo command output signals (SVCMD_IO)
to change between gain settings 1 and gain settings 2.

When the motor is stopped, input the G-SEL signal and wait 2 ms or more to input a command

(e.g., positioning).

Type Command Name Value Meaning
Input G-SEL in the servo command output sig- | 0 Changes the gain settings to gain settings 1.
nals (SVCMD_IO) 1 Changes the gain settings to gain settings 2.

Automatic Gain Switching

Automatic gain switching is enabled only for position control. The switching conditions are

specified by using the following settings.

Switching . Switching oo .
Parameter Condition Selected Gains Waiting Time Switching Time
Condition A Gain settings 1 to gain set- G'a'.n. Swr[.chmg Qam Switching
e . Waiting Time 1 Time 1
satisfied tings 2 Pn135 Pn131
Pn139 |n.O0O0O2 , — - -
. . . . Gain Switching Gain Switching
Condition A not | Gain settings 2 to gain set- s : .
o ; Waiting Time 2 Time 2
satisfied tings 1 Pn136 Pn132
Select one of the following settings for switching condition A.
Position Control Gain e Gl Methgds When P
Parameter o - Other Than Position Classification
Switching Condition A o Enabled
Control (No Switching)
n.0000 /COIN (Positioning Com- . .
(default setting) | pletion) signal ON Gain settings 1 used.
/COIN (Positioning Com- , .
n.O010 oletion) signal OFF Gain settings 2 used.
n.0020 /NEAR (Near) signal ON Gain settings 1 used.
Pn139 | .oo3o /NEAR (Near) signal OFF | Gain settings 2 used. | Immediately Tuning
Position reference filter
n.0040 output is 0 and position Gain settings 1 used.
reference input is OFF.
n.00O50 g([)\lsmon reference input is Gain settings 2 used.

Automatic Switching Pattern 1 (Pn139 = n.0O0O2)

Condition A
satisfied

ISwitching Waiting Time 1: Pn135]
Gain Switching Time 1: Pn131

Switching Watting Time 2: Pn136
Gain Switching Time 2: Pn132

Condition A
not satisfied




9.12 Additional Adjustment Functions

9.12.1 Gain Switching

€ Relationship between the Waiting Times and Switching Times for Gain
Switching
In this example, an ON /COIN (Positioning Completion) signal is set as condition A for auto-
matic gain switching. The position loop gain is changed from the value in Pn102 (Position Loop
Gain) to the value in Pn106 (Second Position Loop Gain). When the /COIN signal turns ON, the
switching operation begins after the waiting time (Pn135). The switching operation changes the
position loop gain linearly from the gain set in Pn102 to the gain set in Pn106 over the switch-
ing time (Pn131).

Waiting
time: Pn135

Switching
time: Pn131

Pn102 ‘

Position Loop Gain

/COIN

Information

Pn106

Second
Position Lt

oop Gain

f

Switching condition A satisfied.

Related Parameters

You can use gain switching for either Pl control or I-P control (Pn10B = n.O00O0O or OO10,).

Speed Loop Gain [Speed] [Position]
Pn100 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Speed Loop Integral Time Constant [Speed]| [Position]
Pn101 Setting Range Setting Unit Default Setting When Enabled Classification
15 to 51,200 0.01 ms 2,000 Immediately Tuning
Position Loop Gain Position
Pn102 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
First Stage First Torque Reference Filter Time Constant [Speed]| [Position| [Torquel
Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
010 65,535 0.01 ms 100 Immediately Tuning
Model Following Control Gain Position
Pn141 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 500 Immediately Tuning
Model Following Control Correction Position o
Pn142 Setting Range Setting Unit Default Setting When Enabled Classification %
500 to 2,000 0.1% 1,000 Immediately Tuning =
Friction Compensation Gain [Speed]| [Position|
Pn121 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning
Second Speed Loop Gain [Speed] [Position]
Pn104 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400 Immediately Tuning
Second Speed Loop Integral Time Constant [Speed| [Position|
Pn105 Setting Range Setting Unit Default Setting When Enabled Classification
15 to0 51,200 0.01 ms 2,000 Immediately Tuning

Continued on next page.
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9.12 Additional Adjustment Functions

9.12.1 Gain Switching

Continued from previous page.

Second Position Loop Gain

Pn106 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
First Stage Second Torque Reference Filter Time Constant [Speed] [Position] [Torque]
Pn412 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning
Second Model Following Control Gain Position
Pn148 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 500 Immediately Tuning
Second Model Following Control Correction Position
Pn149 Setting Range Setting Unit Default Setting When Enabled Classification
500 to 2,000 0.1% 1,000 Immediately Tuning
Second Friction Compensation Gain [Speed]| [Position]
Pn122 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning

Parameters Related to Automatic Gain Switching

Gain Switching Time 1 Position
Pn131 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1 ms 0 Immediately Tuning
Gain Switching Time 2
Pn132 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1ms 0 Immediately Tuning
Gain Switching Waiting Time 1 Position
Pn135 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1ms 0 Immediately Tuning
Gain Switching Waiting Time 2 Position
Pn136 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 1ms 0 Immediately Tuning
Related Monitoring
« SigmaWin+
You can monitor gain switching with the status monitor or with tracing.
» Analog Monitors
Parameter Analog Monitor Monitor Name Output Value Description
Pn006 . 0008 Active Gain Monitor 1V Gain settings 1 are enabled.
Pn007 2V Gain settings 2 are enabled.




9.12 Additional Adjustment Functions

9.12.2 Friction Compensation

9.12.2

Friction Compensation

Friction compensation is used to compensate for viscous friction fluctuations and regular load
fluctuations.
You can automatically adjust friction compensation with autotuning without a host reference,
autotuning with a host reference, or custom tuning, or you can manually adjust it with the fol-
lowing procedure.

Required Parameter Settings
The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
n.0ooo . Disable friction compensation.
Pn408 |(default setting) Immediately Setup
n. 1000 Enable friction compensation.
Friction Compensation Gain [Speed]| [Position]
Pn121 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning
Second Friction Compensation Gain [Speed| [Position|
Pn122 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 1,000 1% 100 Immediately Tuning
Friction Compensation Coefficient [Speed| [Position|
Pn123 Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [Speed] [Position]
Pn124 Setting Range Setting Unit Default Setting When Enabled Classification
-10,000 to 10,000 0.1 Hz 0 Immediately Tuning
Friction Compensation Gain Correction [Speed| [Position|
Pn125 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 1,000 1% 100 Immediately Tuning

Operating Procedure for Friction Compensation

Use the following procedure to perform friction compensation.

/\ CAUTION

® Before you execute friction compensation, set the moment of inertia ratio (Pn103) as accu-

rately as possible. If the setting greatly differs from the actual moment of inertia, vibration

may occur.

Tuning
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9.12 Additional Adjustment Functions

9.12.3 Gravity Compensation

Step

Operation

Set the following parameters related to friction compensation to their default settings.
Friction compensation gain (Pn121): 100

Second friction compensation gain (Pn122): 100

Friction compensation coefficient (Pn123): 0

Friction compensation frequency correction (Pn124): 0

Friction compensation gain correction (Pn125): 100

Note: Always use the default settings for the friction compensation frequency correction (Pn124) and friction com-
pensation gain correction (Pn125).

Gradually increase the friction compensation coefficient (Pn123) to check the effect of friction com-
pensation.
Note: Usually, set the friction compensation coefficient (Pn123) to 95% or less.
If the effect is insufficient, increase the friction compensation gain (Pn121) by 10% increments until vibration
stops.

Effect of Adjusted Parameters

Pn121: Friction Compensation Gain and Pn122: Second Friction Compensation Gain
These parameters set the response to external disturbances. The higher the setting is, the better
the response will be. If the machine has a resonance frequency, however, vibration may occur if the
setting is too high.

Pn123: Friction Compensation Coefficient
This parameter sets the effect of friction compensation. The higher the setting is, the more effective
friction compensation will be. If the setting is too high, however, vibration will occur more easily.
Usually, set the value to 95% or less.

Effect of Adjustments
The following graphs show the response with and without adjustment.

Poor response
because of friction

= | | Response improved by
Low friction | friction compensation

Position deviation ! \___ Position deviation |
High friction

i

\Position reference speed '\ Position reference speed|

Before Friction Compensation After Friction Compensation

9123 Gravity Compensation

When the Servomotor is used with a vertical axis, gravity compensation prevents the moving
part from falling due to the machine’s own weight when the brake is released.

SERVOPACKSs with software version 0024 or higher support gravity compensation.

Servomotor

Holding brake

When the brake is released, the gravity
compensation torque prevents the
moving part from moving due to gravity.

Moving part of machine

A timing chart for when the moving part is raised then lowered is provided below.

Refer to the following section for details on brake operation timing.
IS 6.12.1 Brake Operating Sequence on page 6-31
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9.12.4 Current Control Mode Selection

Servo OFF Servo ON Servo OFF
SV_ON (Servo ON) command { i I
Power not Power supplied. Power not supplied.
Motor power status  5uppfied.
/BK (Brake) signal OFF ON OFF
Brake contact section  Brake applied. L‘i Brake released. A| | Brake applied.
(lining)
N 0
Position/speed reference
0
Motor speed
0 /

Torque reference

Gravity compensation torque (Pn476)

Required Parameter Settings
The following parameter settings are required to use gravity compensation.

Parameter Description When Enabled | Classification
n.0odo . Disable gravity compensation.
Pn475 |(default setting) After restart Setup
n.O0O0O1 Enable gravity compensation.
Gravity Compensation Torque [Speed] [Position] [Torquel
Pn476 Setting Range Setting Unit Default Setting When Enabled Classification
-1,000 to 1,000 0.1% 0 Immediately Tuning

Operating Procedure for Gravity Compensation
Use the following procedure to perform gravity compensation.

1. Set Pn475 to n.0OO0O1 (Enable gravity compensation).

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

3. Use SigmaWin+ or an analog monitor to find the torque reference value when the motor
is stopped with the servo ON.

4. Set the torque reference value found in step 3 in Pn476 (Gravity Compensation Torque).

(o))
£

5

=

5. Turn the servo ON and OFF a few times and fine-tune Pn476 so that the moving part of
the machine does not fall.

9124 Current Control Mode Selection

Current control mode selection reduces high-frequency noise while the Servomotor is being

stopped.
Parameter Meaning When Enabled | Classification
n. O00O00O Use current control mode 1.
n. OO10 . .
Pn009 . Use current control mode 2 (low noise). After restart Tuning
(default setting)
n. O00O20 Reserved parameter (Do not change.)
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9.12.5 Current Gain Level Setting

If current control mode 2 is selected, the load ratio may increase while the Servomotor is being
stopped.

@

Important

9125 Current Gain Level Setting
You can set the current gain level to reduce noise by adjusting the parameter for current control
inside the SERVOPACK according to the speed loop gain (Pn100). The noise level can be
reduced by decreasing the current gain level (Pn13D) from its default setting of 2,000% (dis-
abled). However, if the setting is decreased, the level of noise will be lowered, but the response
characteristic of the SERVOPACK will also be reduced. Adjust the current gain level within the
range that maintains the SERVOPACK response characteristic.
Current Gain Level [Speed| [Position|
Pn13D Setting Range Setting Unit Default Setting When Enabled Classification
100 to 2,000 1% 2,000 Immediately Tuning
\@ If the current gain level is changed, the response characteristic of the speed loop will also
change. Servo tuning must therefore be performed again.
Important
9126 Speed Detection Method Selection
You can use the speed detection method selection to ensure smooth Servomotor speed
changes during operation. To ensure smooth motor speed changes during operation, set
Pn009 to n.O100 (Use speed detection 2).
With a Linear Servomotor, you can reduce the noise level of the running motor when the linear
encoder scale pitch is large.
Parameter Meaning When Enabled | Classification
n. Ooood .
Pn009 |(default setting) Use speed detection 1. After restart Tuning
n. 0100 Use speed detection 2.
\@ If the speed detection method is changed, the response characteristic of the speed loop will also
change. Servo tuning must therefore be performed again.
Important
9127 Speed Feedback Filter

You can set a first order lag filter for the speed feedback in the speed loop. This ensures
smooth changes in the feedback speed to reduce vibration. If a large value is set, it will
increase the delay and make response slower.

Speed Feedback Filter Time Constant [Speed] [Position]

Setting Range Setting Unit Default Setting When Enabled | Classification

Pn308

010 65,535 0
(0.00 ms to 655.35 ms) 0.01 ms (0.00 ms)

Immediately Setup
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9.12.8 Backlash Compensation

9128 Backlash Compensation

Outline

If you drive a machine that has backlash, there will be deviation between the travel distance in
the position reference that is managed by the host controller and the travel distance of the
actual machine. Use backlash compensation to add the backlash compensation value to the
position reference and use the result to drive the Servomotor. This will ensure that the travel
distance of the actual machine will be the same as the travel distance in the host controller.

Note: 1. Backlash compensation can be used only with a Rotary Servomotor.
2. Backlash compensation can be used only for position control.

Reference travel distance

Machine shaft

e | Ref |
Backlash compensation value \ eference travel
o distance ]
| |
Motor shaft ® ®
Forward reference direction —*

[ﬁ —> [77 Machine axis (e.g., table)

Motor shaft ‘

I
Backlash (play due to mechanical tolerance)

Related Parameters
Set the following parameters to use backlash compensation.

€ Backlash Compensation Direction
Set the direction in which to apply backlash compensation.

Parameter Meaning When Enabled | Classification
n. 0OMo . Compensate forward references.
Pn230 |(default setting) After restart Setup
n. OO0O1 Compensate reverse references.

€ Backlash Compensation Value

Set the amount of backlash compensation to add to the position reference.
The amount is set in increments of 0.1 reference unit. However, when the amount is converted

to encoder pulses, it is rounded off at the decimal point.

Examole When Pn231 = 6,553.6 [reference units] and electronic gear ratio (Pn20E/Pn210) = 4/1:
Pl€" §553.6 x 4 = 26,214.4 [pulses]

= The backlash compensation will be 26,214 encoder pulses. >
c
c
Backlash Compensation =
Pn231 Setting Range Setting Unit | Default Setting | When Enabled Classification
-500,000 to 500,000 | © ruer‘:iet"senoe 0 Immediately Setup
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9.12.8 Backlash Compensation

3 » The backlash compensation value is restricted by the following formula. Backlash compensa-
@ tion is not performed if this condition is not met.

Pn210  Maximum motor speed [min]

Important Pn231 < %
Pn20E 60

x Encoder resolution* x 0.00025

*Refer to the following section for the encoder resolution.
IZ 6.15 Electronic Gear Settings on page 6-41

Pn20E = 4, Pn210 = 1, Maximum motor speed = 6,000 [min""], and Encoder resolution =
16,777,216 (24 bits)

1/4 x 6,000/60 x 16,777,216 x 0.00025 = 104,857.6 [reference units]

= The backlash compensation will be limited to 104,857.6 reference units.

« Do not exceed the upper limit of the backlash compensation value. You can check the upper
limit on the operation monitor of the SigmaWin+.

€ Backlash Compensation Time Constant

You can set a time constant for a first order lag filter for the backlash compensation value
(Pn231) that is added to the position reference.

If you set Pn233 (Backlash Compensation Time Constant) to 0, the first order lag filter is dis-
abled.

Backlash Compensation Time Constant Position
Pn233 Setting Range Setting Unit | Default Setting | When Enabled Classification
0 to 65,535 0.01 ms 0 Immediately Setup

Note: Changes to the settings are applied when there is no reference pulse input and the Servomotor is stopped.
The current operation is not affected if the setting is changed during motor operation.

Related Monitoring

You can monitor the following values on the operation monitor of the SigmaWin+.

Displayed Value Setting Unit
Current Backlash Compensation Value 0.1 reference units
Backlash Compensation Value Setting Limit | 0.1 reference units

Compensation Operation
This section describes the operation that is performed for backlash compensation.

Note: The following figures are for when backlash compensation is applied to references in the forward direction
(Pn230 = n.OOOO0). The following monitor information is provided in the figures: TPOS (target position in the
reference coordinate system), POS (reference position in the reference coordinate system), and APOS (feed-
back position in the machine coordinate system). The monitor information includes the feedback position in
machine coordinate system (APOS) and other feedback information.

The backlash compensation value is subtracted from the feedback positions in the monitor information, so it
is not necessary for the host controller to consider the backlash compensation value.
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9.12.8 Backlash Compensation

€ Operation When the Servo Is ON

The backlash compensation value (Pn231) is added in the backlash compensation direction
when the servo is ON (i.e., while power is supplied to the motor) and a reference is input in the
same direction as the backlash compensation direction (Pn230.0 = n.OOOX). When there is a
reference input in the direction opposite to the backlash compensation direction, the backlash
compensation value is not added (i.e., backlash compensation is not performed).

The relationship between APOS and the motor shaft position is as follows:

« If a reference is input in the compensation direction: APOS = Motor shaft position — Pn231

« If a reference is input in the direction opposite to the compensation direction: APOS = Motor
shaft position

The following figure shows driving the Servomotor in the forward direction from target position
TPOSO to TPOS1 and then to TPOS2, and then returning from TPOS2 to TPOS1 and then to
TPOSO.

Backlash compensation is applied when moving from TPOSO0 to TPOS1, but not when moving
from TPOS2 to TPOS1.

Servo ON
Target position Target position Target position
Driving in the Forward TPOSO Ref travel TPOS1 Rof. wravel TPOS2 F A e
Reference Direction eference trave eference trave orward reference -
distance 1 y distance 2 direction
POS
APOS
Machine shaft
Pn231, Reference travé\ i Reference travel
- " —_—r—— .
distance 1 . distance 2 Iy
Motor shaft had A d b
|
Machine shaft [;‘_‘ » [ ] * [ L
Motor shaﬂ‘ |
L L L
—
Backlash compensation value (Pn231)
Driving in the Reverse
Reference Direction
Reference travel Reference travel
N distance 1 N distance 2
POS
APOS
Machine shaft
Pn231
Reference travel Reference travel !
distance 1 distance 2 -
Motor shaft ®
I
|
Machine shaft [,ju « [?‘_‘ « [7:,
Motor shaft ‘ 1 ‘
T
I
L L ! L

‘4>
Backlash compensation value (Pn231)

Tuning
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9.12.8 Backlash Compensation

€ Operation When the Servo Is OFF

Backlash compensation is not applied when the servo is OFF (i.e., when power is not supplied
to motor). Therefore, the reference position POS is moved by only the backlash compensation
value.

The relationship between APOS and the motor shaft position is as follows:

* When servo is OFF; APOS = Servomotor shaft position

The following figure shows what happens when the servo is turned OFF after driving the Servo-
motor in the forward direction from target position TPOSO0 to TPOS1. Backlash compensation
is not applied when the servo is OFF. (The SERVOPACK manages the position data so that
APOS and PQOS are the same.)

Servo OFF

%7 Forward

Target position Target position reference —=
TPOSO TPOS1 direction

——Reference travel distance 4>4j\
POS
|

Status with no backlash
compensation: POS = APOS

L

APOS

Machine shaft

Pn231
—»—Reference travel distance

Motor shaft

Machine shatt [;—H * [

Motor shaft ‘

T

[ —
Backlash compensation value (Pn231)

€ Operation When There Is Overtravel
When there is overtravel (i.e., when driving is prohibited due to an overtravel signal or software

limit), the operation is the same as for when the servo is OFF ( ¢ Operation When the Servo Is
OFF on page 9-78), i.e., backlash compensation is not applied.

€ Operation When Control Is Changed

Backlash compensation is performed only for position control.

Backlash compensation is not applied when position control is changed to any other control
method.

Backlash compensation is applied in the same way as when the servo is ON (¢ Operation
When the Servo Is ON on page 9-77) if any other control method is changed to position con-
trol.

Related Monitoring

You can monitor the following values on the operation monitor of the SigmaWin+.

Displayed Value Unit Specification

Displays the input reference pulse speed before backlash
compensation.

Input Reference Pulse Speed min™!

Displays the position deviation for the position reference

Position Deviation Reference units .
after backlash compensation.

Input Reference Pulse Reference units Displays the mpyt reference pulse counter before back-
Counter lash compensation.

Displays the number of pulses from the actually driven

Feedback Pulse Counter Encoder pulses
motor encoder.

Displays the number of pulses from the actually driven

Feedback Pulse Counter Reference units . ;
encoder in reference units.
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9.12.8 Backlash Compensation

MECHATROLINK Monitor Information

This section describes the information that is set for the MECHATROLINK monitor information
(monitor 1, monitor 2, monitor 3, and monitor 4) and the backlash compensation operation.

4TI Abbreviation Description Unit Remarks
Code
Reference position in
0 POS the reference coordi- Reference _
nate system (after the units
position reference filter)
" Reference
1 MPOS Reference position units -
" I Reference
2 PERR Position deviation units -
Feedback position in " ,
3 APOS machine coordinate Refergnce Feedbapk position with the backlash com-
units pensation subtracted
system
Eeedback latch POSI- Reference | Feedback position with the backlash com-
4 LPOS tion in the machine units ensation subtracted
coordinate system P
Reference position in
5 IPOS the reference coordi- Reference B
nate system (before the units
position reference filter)
Target position in the
6 TPOS reference coordinate Refergnce -
units
system
Option monitor 1
E OMNT | (selected with Png24) - -
Option monitor 2
F OMN2 (selected with Pn825) B B
Parameter Monitor Information | Output Unit Remarks
Position deviation Reference
0003h | (lower 32 bits) units -
Position deviation Reference
0004h | (yoper 32 bits) units -
000Ah PG count . Reference
(lower 32 bits) units Count value of the actually driven motor
PG count Reference | encoder
0008h (upper 32 bits) units
Pn824 0017h ISnpeLgdreference pulse minT B
Pn825 P
0018h | Position deviation Reference _
units
001Ch Input reference pulse Refergnce B
counter units
001Dh Feedback pulse Encoder B
counter pulses
Previous value of . .
, Encoder | Feedback position with the backlash com-
0080h latched feedback posi- .
tion (LPOS) pulses pensation subtracted

(o))
£

5
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9.12.8 Backlash Compensation

€ Related Monitoring Diagrams
The following symbols are used in the related monitoring diagrams.

[A]: Analog monitor

[U]: Monitor mode (Un monitor)

[O]: Output signal
[T]: Trace data
[M]: MECHATROLINK monit

or information

[U] MI: Input reference pulse:
counter

i «--| [A][T]: Posttion reference speed

Speed | | -
| converson[ ~ =~ Eé]e[yd] Input reference pulse

[M]:IPOS  p----mm---
Position

Electronic| |

- Position .
[M]: TPOS " reference refﬁlgjce

[ TA[T]: Speed feedforward |

[TA] [T]: Position amplifier deviation]

gear

[M]: MPOS

Backlash
compensation

(M]: POS)

————————————————————————————

[M]: Previous
value for LPOS

1
e Electronic[=+—O \O

[M]: PG count

—»TH Electronic

+
Deviation
[M: PERR  [-------=m-oe- <—( *

Speed/
current
loop

+ Deviation + ¥+
CT | counter 4’ O

WW{ [U]: Feedback pulse counter

1

gear

--~[[AI [T] [M]: Position deviation]
- [[UTMF: Posftion deviation |

+ - - {IAT [O] [T]: Positioning completion |

<‘[A] [T]: Completion of position
" reference distribution

=[O [T]: Near |

Load

Deviation
counter
Output
L signal
processing
1
—| Electronic|
gear
Backlash
compensation
gear Latch signal
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9.13.1 Tuning the Servo Gains

Manual Tuning

This section describes manual tuning.

9.13.1

Tuning the Servo Gains

Servo Gains

Position control loop

¢ Speed control loop
[Speed ] - Speed — - ITIY TITTITITITTTIIIITITITIIIIIIN,
Speed pattern [Movement p i - IServomotor
reference | " reference! + + |
m HEP e Daviation—{  Position | Spesz(it(g?trol» (gg;rsglta Power w
= ; = - | g
: | counter loop gain Kp| | Kyand Ti section converter oo
Time ! i ! v
i | Speed loop Current loop : i @
! ‘ Le(P
! Position loop b = — === JT
T - - - - - -----------—-—-—-—-—-—-—-—_- ~Encoder
! SERVOPACK
Host controller ‘ Kp: Position loop gain (Pn102)

(Not provided by Yaskawa) Kv: Speed loop gain (Pn100)

Ti: Speed loop integral time constant (Pn101)
Tf: First stage first torque reference filter time constant (Pn401)

In order to manually tune the servo gains, you must understand the configuration and charac-
teristic of the SERVOPACK and adjust the servo gains individually. In most cases, if you greatly
change any one parameter, you must adjust the other parameters again. To check the
response characteristic, you must prepare a measuring instrument to monitor the output wave-
forms from the analog monitor.

The SERVOPACK has three feedback systems (the position loop, speed loop, and current
loop), and the response characteristic must be increased more with the inner loops. If this rela-
tionship is not maintained, the response characteristic will suffer and vibration will occur more
easily.

A sufficient response characteristic is ensured for the current loop. There is never a need for it
to be adjusted by the user.

Outline

You can use manual tuning to set the servo gains in the SERVOPACK to increase the response

characteristic of the SERVOPACK. For example, you can reduce the positioning time for posi-

tion control.

Use manual tuning in the following cases.

* When tuning with autotuning without a host reference or autotuning with a host reference
does not achieve the desired results

» When you want to increase the servo gains higher than the gains that resulted from autotun-
ing without a host reference or autotuning with a host reference

* When you want to determine the servo gains and moment of inertia ratio yourself

You start manual tuning either from the default parameter settings or from the gain settings that
resulted from autotuning without a host reference or autotuning with a host reference.

Tuning
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9.13.1 Tuning the Servo Gains

Applicable Tools

You can monitor the servo gains with the SigmaWin+ or with the analog monitor.

Precautions

Vibration may occur while you are tuning the servo gains. We recommend that you enable
vibration alarms (Pn310 = n.0O00O0O2) to detect vibration. Refer to the following section for infor-
mation on vibration detection.

Iz 7.10 Initializing the Vibration Detection Level on page 7-37

Vibration alarms are not detected for all vibration. Also, an emergency stop method is neces-
sary to stop the machine safely when an alarm occurs. You must provide an emergency stop
device and activate it immediately whenever vibration occurs.

Tuning Procedure Example (for Position Control or Speed
Control)

Step Description
1 Adjust the first stage first torque reference filter time constant (Pn401) so that vibration does not
OCCuUr.
5 Increase the position loop gain (Pn100) and reduce the speed loop integral time constant (Pn101) as

far as possible within the range that does not cause machine vibration.
3 Repeat steps 1 and 2 and return the settings about 10% to 20% from the values that you set.

4 For position control, increase the position loop gain (Pn102) within the range that does not cause
vibration.

If you greatly change any one servo gain parameter, you must adjust the other parameters
again. Do not increase the setting of just one parameter. As a guideline, adjust the settings of
the servo gains by approximately 5% each. As a rule, change the servo parameters in the fol-
lowing order.

Information

To Increase the Response Speed
. Reduce the torque reference filter time constant.

1
2. Increase the speed loop gain.

3. Decrease the speed loop integral time constant.
4. Increase the position loop gain.

To Reduce Response Speed and to Stop Vibration and Overshooting
. Reduce the position loop gain.

. Increase the speed loop integral time constant.
. Decrease the speed loop gain.
. Increase the torque filter time constant.

AWN e

Adjusted Servo Gains

You can set the following gains to adjust the response characteristic of the SERVOPACK.
* Pn100: Speed Loop Gain

* Pn101: Speed Loop Integral Time Constant

« Pn102: Position Loop Gain

* Pn401: First Stage First Torque Reference Filter Time Constant

€ Position Loop Gain

The position loop gain determines the response characteristic of the position loop in the SER-
VOPACK. If you can increase the setting of the position loop gain, the response characteristic
will improve and the positioning time will be shortened. However, you normally cannot increase
the position loop gain higher than the inherit vibration frequency of the machine system. There-
fore, to increase the setting of the position loop gain, you must increase the rigidity of the
machine to increase the inherit vibration frequency of the machine.
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9.13.1 Tuning the Servo Gains

Position Loop Gain

Position

Pn102

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

10 to 20,000

0.1/s

400

Immediately

Tuning

For machines for which a high position loop gain (Pn102) cannot be set, overflow alarms can
occur during high-speed operation. If that is the case, you can increase the setting of the fol-
lowing parameter to increase the level for alarm detection.

Use the following condition as a guideline for determining the setting.

Information

Maximum feed speed [reference units/s] 50
X Z£.
Pn102 = 10 (1/s)

If you use a position reference filter, transient deviation will increase due to the filter time con-
stant. When you make the setting, consider deviation accumulation that may result from the

Pn520 >

filter.
Position Deviation Overflow Alarm Level Position
Pn520 Setting Range Setting Unit Default Setting | When Enabled Classification

110 1,078,741,823 | 1 reference unit 5,242,880 Immediately Setup

€ Speed Loop Gain

This parameter determines the response characteristic of the speed loop. If the response char-
acteristic of the speed loop is low, it becomes a delay factor for the position loop located out-
side of the speed loop. This will result in overshooting and vibration in the speed reference.
Therefore, setting the speed loop gain as high as possible within the range that will not cause
the machine system to vibrate will produce a stable Servo System with a good response char-

acteristic.

Speed Loop Gain |Speed| [Position| [Torquel
Pn100 Setting Range Setting Unit Default Setting When Enabled Clatsisol:llca—
10 to 20,000 0.1 Hz 400 Immediately Tuning

Load moment of inertia at motor shaft (J;)
Servomotor moment of inertia (L))

Setting of PNn103 = x100(%)

The default setting of Pn103 (Moment of Inertia Ratio) is 100. Before you tune the servo, calcu-
late the moment of inertia ratio with the above formula and set Pn103 to the calculation result.

Moment of Inertia Ratio |Speed| [Position| [Torquel
Pn103 Setting Range Setting Unit Default Setting When Enabled Clatsisol:llca—
0 to 20,000 1% 100 Immediately Tuning

€ Speed Loop Integral Time Constant
To enable response to even small inputs, the speed loop has an integral element. The integral
element becomes a delay factor in the Servo System. If the time constant is set too high, over-
shooting will occur, positioning settling time will increase, and the response characteristic will

suffer.
Speed Loop Integral Time Constant [Speed] [Position]
Pn101 Setting Range Setting Unit Default Setting When Enabled Clatsis(,)i:]ica-
15 to 51,200 0.01 ms 2,000 Immediately Tuning

(o))
£
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€ Torque Reference Filter

As shown in the following diagram, the torque reference filter contains a first order lag filter and
notch filters arranged in series, and each filter operates independently.

The notch filters can be enabled and disabled with Pn408 = n.OXOX and Pn416 = n.OXXX.

Torque

reference  1—»!

before filter |

Torque-Related
Function
Selections 1
Pn408

Torque-Related
Function
Selections 2
Pn416

Second
stage second
torque
reference
filter:
Pn40F
Pn410

First
stage first
torque
reference
filter:
Pn401

N

e 0]

First
stage
notch filter:
Pn409
Pn40A
Pn40B

Third
stage
notch filter:
Pn417
Pn418
Pn419

Second
stage
notch filter:
Pn40C
Pn40D
Pn40E

Fourth
stage
notch filter:
Pnd1A
Pn41B
Pn41C

notch filter:

Fifth
stage

Torque
reference

Pn41D
Pn41E
Pnd1F

T

! 1

T

1

First order

lag filter lag filter

Second order

Notch filter

Notch filter

Notch filter

Notch filter

Notch filter

I
|
I
I
|
|
| after filter
|
I
I
|
I
I
|

* The second stage second torque reference filter is disabled when Pn40F is set to 5,000 (default setting) and it is
enabled when Pn40F is set to a value lower than 5,000.

B Torque Reference Filter

If you suspect that machine vibration is being caused by the Servo Drive, try adjusting the
torque reference filter time constant. This may stop the vibration. The lower the value, the bet-
ter the control response characteristic will be, but there may be a limit depending on the
machine conditions.

First Stage First Torque Reference Filter Time Constant [Speed| [Position] [Torquel
Pn401 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 100 Immediately Tuning
Second Stage Second Torque Reference Filter Frequency [Speed| [Position| [Torquel
Pn40F Setting Range Setting Unit Default Setting When Enabled Classification
100 to 5,000 1 Hz 5,000* Immediately Tuning
Second Stage Second Torque Reference Filter Q Value [Speed| [Position| [Torquel
Pn410 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 100 0.01 50 Immediately Tuning

* The filter is disabled if you set the parameter to 5,000.

B Notch Filters

The notch filter can eliminate specific frequency elements generated by the vibration of sources
such as resonance of the shaft of a ball screw.

The notch filter puts a notch in the gain curve at the specific vibration frequency (called the
notch frequency). The frequency components near the notch frequency can be reduced or
removed with a notch filter.

Notch filters are set with three parameters for the notch filter frequency, notch filter Q value,
and notch filter depth. This section describes the notch filter Q value and notch filter depth.

* Notch filter Q Value

The setting of the notch filter Q value determines the width of the frequencies that are filtered

for the notch filter frequency. The width of the notch changes with the notch filter Q value. The
larger the notch filter Q value is, the steeper the notch is and the narrower the width of frequen-
cies that are filtered is.



9.13 Manual Tuning

9.13.1 Tuning the Servo Gains

The notch filter frequency characteristics for different notch filter Q values are shown below.

Q=07
Q=1Q Frequency [Hz]
Oy —— '\\' - N —— v
1 Py ! i i HEEIED
_ i - i
g st ! Ti.1. : =l 1 . i = |||
g i L i
5 Q=05 Bl
>
E) -10 1™ T T
< :
15 i
1
-20 L | Lk

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.

* Notch Filter Depth

The setting of the notch filter depth determines the depth of the frequencies that are filtered for
the notch filter frequency. The depth of the notch changes with the notch filter depth. The
smaller the notch filter depth is, the deeper the notch is, increasing the effect of vibration sup-
pression. However, if the value is too small, vibration can actually increase.

The notch filter is disabled if the notch filter depth, d, is set to 1.0 (i.e., if Pn419 is set to 1,000).
The notch filter frequency characteristics for different notch filter depths are shown below.

Frequency [Hz] d = 1.0 (notch filter disabled)
0 T _‘,.1_/_ —————

Attenuation [dB]

-ap [

-50

Note: The above notch filter frequency characteristics are based on calculated values and may be different from
actual characteristics.

You can enable or disable the notch filter with Pn408.

Parameter Meaning When Enabled | Classification
n.00O0O0 . ) )
(default setting) Disable first stage notch filter.
Pn408 nE(I?II:EIII;I Enable first stage notch filter.
n. . )
(default setting) Disable second stage notch filter.
n.O0100 Enable second stage notch filter.
n.00O00 . . ,
. Disable third stage notch filter.
(default setting) 9 Immediately Setup
n.O0O01 Enable third stage notch filter.
n.O00O0O . )
Pnd16 | (default setting) Disable fourth stage notch filter.
n.O00O10 Enable fourth stage notch filter.
n.ooOonO . ) )
(default setting) Disable fifth stage notch filter.
n.O0100 Enable fifth stage notch filter.

Set the machine vibration frequencies in the notch filter parameters.

(o))
£
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First Stage Notch Filter Frequency [Speed] [Position| [Torque]
Pn409 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
First Stage Notch Filter Q Value [Speed| [Position| [Torquel
Pn40A Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
First Stage Notch Filter Depth [Speed| [Position] [Torquel
Pn40B Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Second Stage Notch Filter Frequency [Speed] [Position] [Torque]
Pn40C Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1 Hz 5,000 Immediately Tuning
Second Stage Notch Filter Q Value [Speed] [Position| [Torque]
Pn40D Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Second Stage Notch Filter Depth [Speed| [Position| [Torquel
Pn40E Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Third Stage Notch Filter Frequency [Speed| [Position] [Torquel
Pn417 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Third Stage Notch Filter Q Value [Speed] [Position] [Torque]
Pn418 Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Third Stage Notch Filter Depth [Speed] [Position| [Torque]
Pn419 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Fourth Stage Notch Filter Frequency [Speed| [Position| [Torquel
Pn41A Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Fourth Stage Notch Filter Q Value [Speed| [Position] [Torquel
Pn41B Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Fourth Stage Notch Filter Depth [Speed]| [Position] [Torquel
Pn41C Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
Fifth Stage Notch Filter Frequency [Speed] [Position] [Torque]
Pn41D Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Fifth Stage Notch Filter Q Value [Speed| [Position| [Torquel
Pn41E Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Fifth Stage Notch Filter Depth [Speed]| [Position]| [Torque|
Pn41F Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning

@

Important

« Do not set notch filter frequencies (Pn409, Pn40C, Pn417, Pn41A, and Pn41D) that are close
to the speed loop’s response frequency. Set a frequency that is at least four times the speed
loop gain (Pn100). (However, Pn103 (Moment of Inertia Ratio) must be set correctly. If the set-
ting is not correct, vibration may occur and the machine may be damaged.

» Change the notch filter frequencies (Pn409, Pn40C, Pn417, Pn41A, and Pn41D) only while the
Servomotor is stopped. Vibration may occur if a notch filter frequency is changed during oper-

ation.
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Guidelines for Manually Tuning Servo Gains

When you manually adjust the parameters, make sure that you completely understand the
information in the product manual and use the following conditional expressions as guidelines.
The appropriate values of the parameter settings are influenced by the machine specifications,
so they cannot be determined universally. When you adjust the parameters, actually operate
the machine and use the SigmaWin+ or analog monitor to monitor operating conditions. Even if
the status is stable while the motor is stopped, an unstable condition may occur when an oper-
ation reference is input. Therefore, input operation references and adjust the servo gains as you
operate the motor.

Stable gain: Settings that provide a good balance between parameters.

However, if the load moment of inertia is large and the machine system contains
elements prone to vibration, you must sometimes use a setting that is somewhat
higher to prevent the machine from vibrating.

Critical gain: Settings for which the parameters affect each other
Depending on the machine conditions, overshooting and vibration may occur and
operation may not be stable. If the critical gain condition expressions are not met,
operation will become more unstable, and there is a risk of abnormal motor shaft
vibration and round-trip operation with a large amplitude. Always stay within the
critical gain conditions.

If you use the torque reference filter, second torque reference filter, and notch filters together,
the interference between the filters and the speed loop gain will be superimposed. Allow lee-
way in the adjustments.

@ The following adjusted value guidelines require that the setting of Pn103 (Moment of Inertia Ratio)

is correctly set for the actual machine.
Important

4 When Pn10B = n.OO00O (Pl Control )
Guidelines are given below for gain settings 1.
The same guidelines apply to gain settings 2 (Pn104, Pn105, Pn106, and Pn412).

» Speed Loop Gain (Pn100 [Hz]) and Position Loop Gain (Pn102 [/s])
Stable gain: Pn102 [/s] £ 2rn x Pn100/4 [Hz]
Critical gain: Pn102 [/s] < 2n x Pn100 [Hz]

» Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn101 [ms] > 4,000/(2w x Pn100 [Hz])
Critical gain: Pn101 [ms] > 1,000/(2w x Pn100 [HZz])

(@]
» Speed Loop Gain (Pn100 [Hz]) and First Stage First Torque Reference Filter Time Constant =
(Pn401 [ms]) =
Stable gain: Pn401 [ms] < 1,000/(2r x Pn100 [Hz] x 4)
Critical gain: Pn401 [ms] < 1,000/(2rn x Pn100 [Hz] x 1) n

» Speed Loop Gain (Pn100 [Hz]) and Second Stage Second Torque Reference Filter Frequency
(Pn40F [Hz])
Critical gain: Pn40F [Hz] > 4 x Pn100 [HZ]

Note: Set the second stage second torque reference filter Q value (Pn410) to 0.70.
» Speed Loop Gain (Pn100 [Hz]) and First Stage Notch Filter Frequency (Pn409 [Hz]) (or Sec-

ond Stage Notch Filter Frequency (Pn40C [Hz]))
Critical gain: Pn409 [Hz] > 4 x Pn100 [HZz]
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» Speed Loop Gain (Pn100 [Hz]) and Speed Feedback Filter Time Constant (Pn308 [ms])
Stable gain: Pn308 [ms] < 1,000/(2% x Pn100 [Hz] x 4)
Critical gain: Pn308 [ms] < 1,000/(2r x Pn100 [Hz] x 1)

4 When Pn10B = n.OOO10 (I-P Control )
Guidelines are given below for gain settings 1.
The same guidelines apply to gain settings 2 (Pn104, Pn105, Pn106, and Pn412).

For |-P control, the relationships between the speed loop integral time constant, speed loop
gain, and position loop gain are different from the relationships for Pl control. The relationship
between other servo gains is the same as for PI control.

» Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn100 [Hz] > 320/Pn101 [ms]

« Position Loop Gain (Pn102 [/s]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn102 [/s] < 320/Pn101 [ms]

Selecting the Speed Loop Control Method (Pl Control or I-P Control)

Usually, I-P control is effective for high-speed positioning and high-speed, high-precision pro-
cessing applications. With I-P control, you can use a lower position loop gain than for Pl con-
trol to reduce the positioning time and reduce arc radius reduction. However, if you can use
mode switching to change to proportional control to achieve the desired application, then
using PI control would be the normal choice.

Information

€ Decimal Points in Parameter Settings
For the SGD7W SERVOPACKS, decimal places are given for the settings of parameters on the
Digital Operator, Panel Operator, and in the manual. For example with Pn100 (Speed Loop
Gain), Pn100 = 40.0 is used to indicate a setting of 40.0 Hz. In the following adjusted value
guidelines, the decimal places are also given.

Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])

Example " giopie gain: Pn101 [ms] = 4,000/(2% x Pn100 [Hz)), therefore
If Pn100 = 40.0 [Hz], then Pn101 = 4,000/(2x x 40.0) ~ 15.92 [ms].

Model Following Control

You can use model following control to improve response characteristic and shorten position-
ing time. You can use model following control only with position control.

Normally, the parameters that are used for model following control are automatically set along
with the servo gains by executing autotuning or custom tuning. However, you must adjust them
manually in the following cases.

* When the tuning results for autotuning or custom tuning are not acceptable

* When you want to increase the response characteristic higher than that achieved by the tun-
ing results for autotuning or custom tuning

* When you want to determine the servo gains and model following control parameters yourself
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The block diagram for model following control is provided below.

Speed )
Speed pattern L‘g?e‘g?:gt Model following
control
mKp, mVFF, mTFF
Time Speed Torque feedforward
feedforward
Position control loop Speed control loop
o T éﬁeieai T_i e e :I: Servomotor
! o |reference| vy + + i
—Deviation =] FOsition ~—Speed confrl jcurrent—t poer [AAH : )
! S| counter loop gain | 5] secton —[controll oo verter I
! Kp ‘ Kvand Ti section I Lo
| . ! :
! I Speedloop Current loop oo
l | e @
| Positonloop T T T T T T T T T T T T T T T —J :T
1_____________________________________________________________' Encoder
| SERVOPACK

Host controller Kp: Position loop gain (Pn102)

(Not provided by Yaskawa) Kv: Speed loop gain (Pn100)
Ti: Speed loop integral time constant (Pn101)
Tf: First stage first torque reference filter time constant (Pn401)
mKp: Model following control gain (Pn141)

mTFF: Model following control bias in the forward direction (Pn143)
Model following control bias in the reverse direction (Pn144)

mVFF: Model following control speed feedforward compensation (Pn147)

€ Manual Tuning Procedure
Use the following tuning procedure for using model following control.

Step Description

Friction compensation must also be used. Set the friction compensation parameters. Refer to the

1 following section for the setting procedure.

IZ 9.12.2 Friction Compensation on page 9-71

Adjust the servo gains. Refer to the following section for an example procedure.

Iz Tuning Procedure Example (for Position Control or Speed Control) on page 9-82

2 Note: 1. Set the moment of inertia ratio (Pn103) as accurately as possible.

2. Refer to the guidelines for manually tuning the servo gains and set a stable gain for the position loop gain
(Pn102).
Iz Guidelines for Manually Tuning Servo Gains on page 9-87

Increase the model following control gain (Pn141) as much as possible within the range in which

S overshooting and vibration do not occur.
If overshooting occurs or if the response is different for forward and reverse operation, fine-tune
4 model following control with the following settings: model following control bias in the forward direc-

tion (Pn143), model following control bias in the reverse direction (Pn144), and model following con-
trol speed feedforward compensation (Pn147).

€ Related Parameters
Next we will describe the following parameters that are used for model following control.
* Pn140 (Model Following Control-Related Selections)

Pn141 (Model Following Control Gain)

Pn143 (Model Following Control Bias in the Forward Direction) n
* Pn144 (Model Following Control Bias in the Reverse Direction)

Pn147 (Model Following Control Speed Feedforward Compensation)

Tuning

B Model Following Control-Related Selections

Set Pn140 = n.OO0OX to specify whether to use model following control.

If you use model following control with vibration suppression, set Pn140 to n.OO10 or Pn140
=n.0O020. When you also perform vibration suppression, adjust vibration suppression with
custom tuning in advance.

Note: If you use vibration suppression (Pn140 = n.000O10 or Pn140 = n.00O20), always set Pn140 to n.O0O0O1
(Use model following control).
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Parameter Function When Enabled | Classification
n.O00O00 .
(default setting) Do not use model following control.
n.OO0O1 Use model following control.
n.O000 D i ¢ orati ,
Pn140 | (default setting) 0 not perform vibration suppression. Immediately Tuning

n.OO10

Perform vibration suppression for a specific

frequency.

n.O0020

Perform vibration suppression for two specific

frequencies.

B Model Following Control Gain
The model following control gain determines the response characteristic of the Servo System. If
you increase the setting of the model following control gain, the response characteristic will
improve and the positioning time will be shortened. The response characteristic of the Servo

System is determined by this parameter, and not by Pn102 (Position Loop Gain).

Model Following Control Gain

Pn141 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 500 Immediately Tuning
Information. O machines for which a high model following control gain cannot be set, the size

of the position deviation in model following control will be determined by the set-

ting of the model following control gain. For a machine with low rigidity, in which a
high model following control gain cannot be set, position deviation overflow
alarms may occur during high-speed operation. If that is the case, you can
increase the setting of the following parameter to increase the level for alarm

detection.

Use the following conditional expression for reference in determining the setting.

Pn 520 >

Maximum feed speed [reference units/s]

Pn 141/10 [1/¢]

X £.

Position Deviation Overflow Alarm Level

[Position|

Pn520

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

1to 1,073,741,823

1 reference unit

5,242,880

Immediately

Setup

B Model Following Control Bias in the Forward Direction and Model Following Control Bias in
the Reverse Direction

If the response is different for forward and reverse operation, use the following parameters for
fine-tuning.
If you decrease the settings, the response characteristic will be lowered but overshooting will
be less likely to occur.

Model Following Control Bias in the Forward Direction

Pn143 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning
Model Following Control Bias in the Reverse Direction Position
Pn144 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning
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B Model Following Control Speed Feedforward Compensation

If overshooting occurs even after you adjust the model following control gain, model following
control bias in the forward direction, and model following control bias in the reverse direction,
you may be able to improve performance by setting the following parameter.

If you decrease the settings, the response characteristic will be lowered but overshooting will
be less likely to occur.

Model Following Control Speed Feedforward Compensation Position
Pn147 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 0.1% 1,000 Immediately Tuning

B Model Following Control Type Selection

When you enable model following control, you can select the model following control type. Nor-
mally, set Pn14F to n.OOO1 (Use model following control type 2) (default setting). If compati-

bility with previous models is required, set Pn14F to n.OOO0 (Use model following control type

1).

Parameter Meaning When Enabled | Classification
n.O0000 Use model following control type 1.
Pn14F |n.O000O1 , After restart Tuning
(default setting) Use model following control type 2.

9.13.2

Compatible Adjustment Functions

The compatible adjustment functions are used together with manual tuning. You can use these
functions to improve adjustment results. These functions allow you to use the same functions
as for Z-1lI-Series SERVOPACKS to adjust X-7-Series SERVOPACKS.

Feedforward
The feedforward function applies feedforward compensation to position control to shorten the
positioning time.

Pn109 Pni0A

! - Feedforward Filter
j)lfferentlalH Feedforward % Time Constant L
Position reference pulses
" - Position loop gain (Kp) }—tQL»
F_eedback ulses

Feedforward Position
Pn109 Setting Range Setting Unit Default Setting When Enabled | Classification
0to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant Position
Pn10A Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 6,400 0.01 ms 0 Immediately Tuning

Note: If you set the feedforward value too high, the machine may vibrate. As a guideline, use a setting of 80% or

less.

(o))
£

5
=
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Mode Switching (Changing between Proportional and Pl
Control)

You can use mode switching to automatically change between proportional control and Pl con-
trol.

Overshooting caused by acceleration and deceleration can be suppressed and the settling time
can be reduced by setting the switching condition and switching levels.

Without Mode Switching

E Overshooting

Reference

With Mode Switching

Motor
speed

Motor

speed
Actual Servomotor P

operation
<>

u Time
Settling time

;t:\J_> Time

Overshooting —— Settling time

€ Related Parameters
Select the switching condition for mode switching with Pn10B = n.OOOX.

9-92

Parameter That Sets the
itchi Level
Parameter hifEe SW'.tChmg v - WU Classification
Selection Rotary Linear Enabled
Servomotor | Servomotor
Use the internal
n.0odo . torque reference as Pn10C
(default setting) the condition.
Use the speed ref-
n.O00O01 erence as the con- Pn10D Pn181
dition.
Use the accelera- .
Pt n.O0O0O2 tion reference as Pn10E Pn182 Immediately Setup
the condition.
Use the position
n.000O3 deviation as the Pn10F
condition.
n.0O004 Do not use mode B
’ switching.
B Parameters That Set the Switching Levels
» Rotary Servomotors
Mode Switching Level for Torque Reference [Speed] [Position]
Pn10C | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1% 200 Immediately Tuning
Mode Switching Level for Speed Reference [Speed| [Position|
Pn10D | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 min™ 0 Immediately Tuning
Mode Switching Level for Acceleration [Speed] [Position]
Pn10E | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 30,000 1 min'/s 0 Immediately Tuning
Mode Switching Level for Position Deviation Position
Pn10F | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 reference unit 0 Immediately Tuning
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Mode Switching Level for Force Reference [Speed| [Position|
Pn10C | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 800 1% 200 Immediately Tuning
Mode Switching Level for Speed Reference [Speed]| [Position]
Pn181 | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 mm/s 0 Immediately Tuning
Mode Switching Level for Acceleration [Speed]| [Position|
Pn182 | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 30,000 1 mm/s? 0 Immediately Tuning
Mode Switching Level for Position Deviation Position
Pn10F | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 reference unit 0 Immediately Tuning

m Using the Torque Reference as the Mode Switching Condition (Default Setting)

When the torgue reference equals or exceeds the torque set for the mode switching level for
torque reference (Pn10C), the speed loop is changed to P control.

The default setting for the torque reference level is 200%.

Speed reference

Speed \1_ Motor speed
‘ Time
+Prioc F-o Torque reference
Torque reference O % :
-Pn10C ********** \j
o L
Pl i P ‘ Pl control i =] \ Pl control

® Using the Speed Reference as the Mode Switching Condition

» Rotary Servomotors
When the speed reference equals or exceeds the speed set for the mode switching level for a

speed reference (Pn10D), the speed loop is changed to P control.

Speed reference Motor speed

Speed

j Il

P control \

Pn10D Time

Pl control

Pl

« Linear Servomotors
When the speed reference equals or exceeds the speed set for the mode switching level for a

speed reference (Pn181), the speed loop is changed to P control.

Speed reference

Tuning

Speed Motor speed

Pn181 Time

PI control

Pl P control
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m Using the Acceleration as the Mode Switching Condition

 Rotary Servomotors
When the speed reference equals or exceeds the acceleration rate set for the mode switching
level for acceleration (Pn10E), the speed loop is changed to P control.

Speed reference

Speed \,_ N Motor speed
~ Time
Pn10E -+~ Motor acceleration
Speed 0 — \j
-PR1OE [T
- b
! + |
PI[P| Picontrol [P[PIcontrol

« Linear Servomotors
When the speed reference equals or exceeds the acceleration rate set for the mode switching
level for acceleration (Pn182), the speed loop is changed to P control.

Speed reference

7

Speed Motor speed

. Time
+Pnig2 - Motor acceleration

Acceleration O

-Pn182

€ Using the Position Deviation as the Mode Switching Condition

When the position deviation equals or exceeds the value set for the mode switching level for
position deviation (Pn10F), the speed loop is changed to P control.

This setting is enabled only for position control.

Speed reference

Speed Motor speed

Position deviation

Time

Pn10F

Pl \ P control \ Pl control

Position Integral

The position integral is the integral function of the position loop. It is used for the electronic
cams and electronic shafts when using the SERVOPACK with a Yaskawa MP3000-Series
Machine Controller.

Position Integral Time Constant Position
Pn11F Setting Range Setting Unit Default Setting When Enabled Classification
0 to 50,000 0.1 ms 0 Immediately Tuning
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9.14.1 Mechanical Analysis

m Diagnostic Tools

9141 Mechanical Analysis

Overview
You can connect the SERVOPACK to a computer to measure the frequency characteristics of
the machine. This allows you to measure the frequency characteristics of the machine without

using a measuring instrument.
SERVOPACK

Motor speed Computer
) Support
| Software

) Servomotor Motor speed

== |8

Reference that
‘ causes vibration
The motor is used to cause machine vibration and then the speed frequency characteristics for

the motor torque are measured. The measured frequency characteristics can be used to deter-
mine the machine resonance.

Reference that
causes vibration

You determine the machine resonance for use in servo tuning and as reference for considering
changes to the machine. The performance of the servo cannot be completely utilized depend-
ing on the rigidity of the machine. You may need to consider making changes to the machine.
The information can also be used as reference for servo tuning to help you adjust parameters,
such as the servo rigidity and torque filter time constant.

You can also use the information to set parameters, such as the notch filters.

/\ WARNING

® Mechanical analysis requires operating the motor and therefore presents hazards.
Before you execute mechanical analysis, check the information provided in the SigmaWin+
operating manual.

Tuning
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Frequency Characteristics

The motor is used to cause the machine to vibrate and the frequency characteristics from the
torque to the motor speed are measured to determine the machine characteristics. For a nor-
mal machine, the resonance frequencies are clear when the frequency characteristics are plot-
ted on graphs with the gain and phase (bode plots). The bode plots show the size (gain) of the
response of the machine to which the torque is applied, and the phase delay (phase) in the
response for each frequency. Also, the machine resonance frequency can be determined from
the maximum frequency of the valleys (anti-resonance) and peaks (resonance) of the gain and
the phase delay.

For a motor without a load or for a rigid mechanism, the gain and phase change gradually in
the bode plots.

Estimated Estimated Estimated Resonance
Anti-Resonance Resonance Frequency
Frequency Frequency Second Candidate
T, Mechanical Analysis AXIS#0001A |

o2l 8 Slv ®la &

Gain \ P

i Coh @
£k R e
Measurement ] Noteh Fiter Setting ]
ResonancefAnt-Resonance Freguencies
Estimated Resonance = l_j
Frequency 157813 iz (M
Estimated Anti-Resonance |-
Frequency U [HZ]IE
Frequency [Hz] Clear
Measurement Conditions
AUTO | [dBidiv] Date Accessed 201500914 170236
Driving Mode Horizontal mode
Scale |[FULL -
J J Excitation Signal ICycle wave ®
Phase
Alloveable Rotations "1[Rotations]
Phaseldeg

- {deg] Excitation Amplitude & |S0[%]
Mo. of Executions [Set]
Sampling Time 125[us]

Excitation Time / keration |125[ms]

AW-] 8 m-]

Cursor

Gain[dB]
Phase[deq]
AUTO | [degidiv] Frequency[Hz]

@ Toolbar
® START Button
Click the START Button to start analysis.
® Measurement and Notch Filter Setting Tab Pages
Measurement Tab Page: Displays detailed information on the results of analysis.
Notch Filter Setting Tab Page: Displays the notch filter frequencies. You can set these values in the parameters.
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9142 Easy FFT

The machine is made to vibrate and a resonance frequency is detected from the generated
vibration to set notch filters according to the detected resonance frequencies. This is used to
eliminate high-frequency vibration and noise.

During execution of Easy FFT, a frequency waveform reference is sent from the SERVOPACK to
the Servomotor to automatically cause the shaft to rotate multiple times within 1/4th of a rota-
tion, thus causing the machine to vibrate.

Execute Easy FFT after the servo is turned OFF if operation of the SERVOPACK results in high-

frequency noise and vibration.
/\ WARNING

® Never touch the Servomotor or machine during execution of Easy FFT. Doing so may result
in injury.

/N\ CAUTION

® Use Easy FFT when the servo gain is low, such as in the initial stage of servo tuning. If you
execute Easy FFT after you increase the gain, the machine may vibrate depending on the
machine characteristics or gain balance.

Frequency
waveform
reference
Response
° O|
(
— | Travel distance
SERVOPACK Servomotor

Easy FFT is built into the SERVOPACK for compatibility with previous products. Normally use
autotuning without a host reference for tuning.

Preparations

Check the following settings before you execute Easy FFT.

» The parameters must not be write prohibited.

« The main circuit power supply must be ON.

» The test without a motor function must be disabled (PnOOC = n.OOOO0).
« There must be no alarms.

» There must be no hard wire base block (HWBB). n
» The servo must be OFF.

» There must be no overtravel.

* An external reference must not be input.

Tuning

Applicable Tools

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

Tool Fn No./Function Name Operating Procedure Reference
- [J0 x-7-Series Digital Operator Operating
Digital Operator Fn206 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Diagnostic - Easy FFT Iz Operating Procedure on page 9-98
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Operating Procedure
Use the following procedure.

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

2. Select Easy FFT in the Menu Dialog Box.
The Easy FFT Dialog Box will be displayed.
Click the Cancel Button to cancel Easy FFT. You will return to the main window.

3. Click the OK Button.
Easy FFT (===

A WARNING

This function is a dangerous function accompanied by operation of a motor.
Be sure to confirm an operation manual before execution
Be careful especially of the following points.

1.Please check the safety near an operation part.
A motor rotates (moves) in the specified direction which are less than 1/4
rotation (Linear Motor : 10mm) at maximum two or more times by automatic
operation during executing this function.
Please execute this function after fully checking that there is no danger by
operation of a motor.

2. About an external instruction input

Do not input instructions from the external because this function generates
instructions of exclusive use in a SERVOPACK and outputs to a motor.

Easy FFT is started OK?

Cancel

4. Click the Servo ON Button.

&l Easy FFT AXIS#00 (=3

Serve ON/OFF operation

Servo ON
QO [ servoorr g
jia ]

Measurement start / Stopping operation
Measurement condition

Start
Forward

Measurement result

m e
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5. Select the instruction (reference) amplitude and the rotation direction in the Measure-
ment condition Area, and then click the Start Button.
The motor shaft will rotate and measurements will start.

BJl Easy FFT AxIS#00 =3
Servo ON/OFF operation

Servo OFF

O [won <

Weasurement start / Stopping operation

Measurement condition
Start

Stimulus signal Frequency Eﬁ

Instruction ampltude || 1 J;I [%1
(1 -800) Q
Rotation {maving) I—AF“““”’ -

direction

Measurement resuft

—
—
——

[T

When measurements have been completed, the measurement results will be displayed.

6. Check the results in the Measurement result Area and then click the Measurement
complete Button.

&l Easy FFT AXIS#00 ==

Servo ON/OFF operation

Servo OFF

Q [sewon :Q

Measurement start / Stopping operation

Measurement condition
Start

Stimulus signal Freguency Eﬁ
Instruction ampituge | 15 5' %]

(1-800)
Rotation (moving) Forward =
direction
Measurement resuft
Detected resonance frequency [502 [Hz]
Optimal notch fiter frequency 502 [Hz]

Notch fitter selection he 1st step

Measurement complete

Tuning
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7. Click the Result Writing Button if you want to set the measurement results in the param-
eters.

&l Easy FFT AXIS#00 (3]
Notch fiter selection

Pn408 Torque-Related Function Selections digit 0 Notch Filter Selection 1

0:Disable first stage notch fitter.

¥

1:Enable first stage notch filter.

Notch fiter frequency

Pn408 First Stage Notch Fiter Fregquency

Foo g B ez wg

Please click a button, when you reflect a measurement result in User Parameter.

| Resutt Wriing]

|

This concludes the procedure to set up Easy FFT.

Related Parameters

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

Easy FFT.

Do not change the settings of these parameters during execution of Easy FFT.
Parameter Name Automatic Changes

Pn408 Torque-Related Function Selections Yes

Pn409 First Stage Notch Filter Frequency Yes

Pn40A First Stage Notch Filter Q Value No

Pn40C Second Stage Notch Filter Frequency Yes |

Pn40D Second Stage Notch Filter Q Value No

Pn456 Sweep Torque Reference Amplitude No

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

This chapter provides information on monitoring SERVO-
PACK product information and SERVOPACK status.

EIE] Monitoring Product Information ........10-2

10.1.1 Items That You Can Monitor ............... 10-2
10.1.2 Operating Procedures . ................... 10-2
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10.1 Monitoring Product Information

10.1.1 Items That You Can Monitor

10.1

Monitoring Product Information

10.1.1

Items That You Can Monitor

Monitor Items

» Model/Type

« Serial Number
Information on SERVOPACKSs » Manufacturing Date

- Software version (SW Ver.)
* Remarks

» Model/Type

« Serial Number

» Manufacturing Date
* Remarks

» Model/Type

« Serial Number
Information on Encoders « Manufacturing Date

 Software version (SW Ver.)
* Remarks

Information on Servomotors

10.1.2

Operating Procedures

Use the following procedure to display the Servo Drive product information.

 Select Read Product Information in the Menu Dialog Box of the SigmaWin+. The Read
Product Information Window will be displayed.

FRand Product Information
Product Information
|~ DOO1-SGD7W-1RBAZ0A
SERVOPACK

Model/ Type Serial Numbser Manufacturing Date SW Ver. Remarks
SGD7W-1RGA20A g
FER e (MECHATROLINK-IIT interface multi a 2015.10 Fo21 [Specification] : Standard

Model/Type Number Manufacturing Date Remarks

Maotor SGM71-02AT7AZ1 20131204 2013.12 .

1 [Resalution] : 16777216 [Pulse/rev]
Encoder UTTAI-B24RH 2013.12 0001 [Enceder type] : absclute
Mator SGMAV-02A3AZ1 R13092-361-DKS00 | 2010.05

2 [Resolution] : 1048576 [Pulse/rev]
Encoder UTTAH-B20DG K247-BOAFI4)8 2010.04 0004 EEncocertype).; atolute

x

Information With the Digital Operator, you can use Fn011, Fn012, and FNO1E to monitor this information.
Refer to the following manual for the differences in the monitor items compared with the Sig-

maWin+.
[JQ =-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)



10.2 Monitoring SERVOPACK Status

10.2.1 Servo Drive Status

Monitoring SERVOPACK Status

10.2.1

Servo Drive Status

Use the following procedure to display the Servo Drive status.
« Start the SigmaWin+. The Servo Drive status will be automatically displayed when you go

online with a SERVOPACK.

001-3GD7S
-RSOADDA

u POWER

3

HEB
ESTFP

—
=

o-OT
N-OT |

The Servomotor type is displayed.

The Servo Drive status is displayed.

10.2.2

Monitoring Operation, Status, and 1/0

Items That You Can Monitor

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

below.
» Operation Pane

Monitor Items

» Motor Speed
« Speed Reference
* Internal Torque Reference
» Angle of Rotation 1
(number of encoder pulses from encoder phase C)
» Angle of Rotation 2
(electrical angle from polarity origin)
* Input Reference Pulse Speed
* Deviation Counter (Position Deviation)
» Cumulative Load
» Regenerative Load

» Power Consumption

» Consumed Power

» Cumulative Power Consumption
» DB Resistor Consumption Power
» Absolute Encoder Multiturn Data
» Absolute Encoder Position within One Rotation
 Absolute Encoder (Lower)

» Absolute Encoder (Upper)

* Input Reference Pulse Counter

» Feedback Pulse Counter

+ Total Operating Time

Monitoring
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10.2 Monitoring SERVOPACK Status

» Status Pane

10.2.2 Monitoring Operation, Status, and 1/0

Monitor Items

Main Circuit

Encoder (PGRDY)

Motor Power (Request)

Motor Power ON

Dynamic Brake (DB)

Rotation (Movement) Direction
Mode Switch

Speed Reference (V-Ref)

» Torque Reference (T-Ref)

O
+ 0

« Position Reference (PULS)

« Position Reference Direction

» Surge Current Limiting Resistor Short Relay
» Regenerative Transistor

» Regenerative Error Detection

* AC Power ON

vercurrent
rigin Not Passed

* /0 Pane
Monitor Items
« P-OT (Forward Drive Prohibit Input Signal) * ALM (Servo Alarm Qutput Signal)
» N-OT (Reverse Drive Prohibit Input Signal) » /COIN (Positioning Completion Output Signal)
» /P-CL (Forward External Torque Limit Signal) » /V-CMP (Speed Coincidence Detection Output
» /N-CL (Reverse External Torque Limit Signal) Signal)

Input Signal Status

« /G-SEL (Gain Selection Input Signal)

» /P-DET (Polarity Detection Input Signal)

 /DEC (Origin Return Deceleration Switch Input
Signal)

» /EXT1 (External Latch Input 1 Signal)

» /EXT2 (External Latch Input 2 Signal)

« FSTP (Forced Stop Input Signal)

Output Signal Status

» /TGON (Rotation Detection Output Signal)

» /S-RDY (Servo Ready Output Signal)

« /CLT (Torque Limit Detection Signal)

» /VLT (Speed Limit Detection Output Signal)

« /BK (Brake Output Signal)

* /WARN (Warning Output Signal)

» /NEAR (Near Output Signal)

* /PM (Preventative Maintenance Output Signal)

Operating Procedure

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

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

#

YASKAWA SigmaWin+ Ver.7 - & x

Monitor

Operation

Control I/F

EREDER Common

Ea Comman
EREEEE Common
ERERER Common
EBERER Comman
EBERER Comman
EREEEE Common
ERERER Common

¥ | Item

Motor rotating speed
speed reference

¥ | Unit

min-1

Input reference pulse speed min-1

Posibon error amount
Accumulated load ratio

Reqgenerative load ratio

reference ur
h
h

Power consumed by DB resi %

Current Alarm State

101 -SGOTW-5RADAL

Status | /0
Status

EREEOE Common
EBERER Common
[ Pos Comman
[sro] Common
EBERER Common
B3 Comman
EBERER Comman

|| [EREEEE Common

Dynamic Brake (DB)
Origin not Passed
[COIN

I-CMP

15-RDY

T

Brake Interlock (/BK)
SWARN

ON[ALL)
ON(ALL)

ON{ALL)

OFF

OFF

Fiter [=_Hige | [ % Standard| [ % Clear|

Information

following manual for details.

You can flexibly change the contents that are displayed in the Monitor Window. Refer to the

(1A Engineering Tool SigmaWin+ Operation Manual (Manual No.: SIET S800001 34)



10.2 Monitoring SERVOPACK Status

10.2.3 1/O Signals Status Monitor

10.2.3

I/0 Signals Status Monitor

Use the following procedure to check the status of the I/O signals.

1.

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

maWin+.

Select I/0 Signal Allocation in the Menu Dialog Box.
The 1/0O Signal Allocation Window will be displayed.

Click the Input Signal Tab.

170 Signal Allocation : 0001

> 1 x

0001-SGDTW-1R6A20A
Write Change  Display List
Method
Allocate Signals
(mem signal |
Input Signal ~a
=
CN1-3
CN1-4 .
All Method A:Z.75- patible I/0 signal all
B : I-75-compatible 1/0 signal all
P-0T CN1-3 MNormal -
N-OT Possible | Always inactive | - -
JP-CL Possible | Always inactive | - -
/N-CL Possible | Always inactive | - -
/DEC A Possible | CN1-5 MNormal Lo:Deceleraticn Limit Switc
JEXT1 Possible | CN1-6 Normal Lo:No EXT1 Interrupt Requ
JEXT2 Possible | CNL-7 MNormal Lo:No EXT2 Interrupt Requ L
JEXT3 Possible | CN1-8 Normal Lo:No EXT3 Interrupt Requ
FSTP Possible | Always inactive | - -
P-OT Possible | Always inactive | - -
N-OT Possible | Always inactive | - -
/P-CL Possible | Always inactive | - -
/N-CL B Possible | Always inactive | - - L
/DEC Possible | CN1-11 Normal Lo:Deceleration Limit Switc
JEXTL Possible | CN1-12 MNormal Lo:No EXT1 Interrupt Requ
J’FTT? Passible | CN1-13 - Normal I a:Ne FYXT2 Interrunt Illmu N
« 3

Manual

4.5 110 Signal Connactions

& /o signal Connections

4.5 VO Signal Connectar (CNT} Names and Funclions

451 1/O Signal Connector (CN1) Names and Functions

The following table gives the pin numbers, names, and functions the 10 signal pins for the

default setings.

Input Signals
Dafault satings are given in parentheses.
Signal [ PinNo. |

HoT 8
/5103
VDEC_A)

/sioa i,
VDEC_B)

Ti0ar 5
VEXT_AT) =
s I

: Soquenos Input Sigrna
" a
i Power Supply Inout
BAT A4 7
Battery for Adsoivte
Encadr (+)
BAT B 3%

Referance

ve t
the mouing part of
eds the rangs of

page 28

1 o

RVORACKs.

Wirng and Connecing SF

Check the status of the input signals.

4. Click the Output Signal Tab.

Input Signal| Cutput Signal |

Output Signal

Monitor Mode ] Forced Qutput Mode 1

Narn|
CN1-2324
NL-2728
CN1-2526 Hi
CN1-2930 Hi

Allocation Polarity

/COIN Possible

N-CMP Possible | Disabled {not uses -
/TGON Poszsible | Disabled (not use: -
/5-RDY Possible | Disabled (not uses -
pleh) ) Possible | Disabled (not use{ -
NLT Possible | Disabled {not use; -
JBK Possible | CN1-2324 Normal output
/WARN Possible | Disabled (not uses -
/NEAR Possible | Disabled (not use{ -
/P Possible | Disabled {not uset -
/CCIN Poszible | Disabled (not use; -
N-CMP D Possible | Disabled (not uses -
/TGON Possible | Disabled (not uses -
AS-RDY Passihle

HiBraking

Nisabled (nof used -
m

Check the status of the output signals.

Monitoring
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10.2 Monitoring SERVOPACK Status

10.2.3 1/O Signals Status Monitor

You can also use the above window to check wiring.

» Checking Input Signal Wiring
Change the signal status at the host controller. If the input signal status on the window
changes accordingly, then the wiring is correct.

» Checking Output Signal Wiring
Click the Force Output Mode Button. This will force the output signal status to change. If
the signal status at the host controller changes accordingly, then the wiring is correct.
You cannot use the Force Output Mode Button while the servo is ON.

For details, refer to the following manual.

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

Information



10.3 Monitoring Machine Operation Status and Signal Waveforms

10.3.1 Items That You Can Monitor

Monitoring Machine Operation Status and Signal Waveforms

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

10.3.1

Items That You Can Monitor

You can use the SigmaWin+ or a measuring instrument to monitor the shaded items in the fol-
lowing block diagram.

* Rotary Servomotors

SERVOPACK
Torque i \ Speed feedforward \ \ Torque feedforward \
reference 3 3
Speed i ‘
| f
reference \Posmon cpmmand speed\ 1 Speed rfa e}rence
‘ ___|Position amplifier !
conversion 3 clvain | ‘AC:t'Ve gain] \Torgue reference |
o Position loop ! 1
Position w | ‘
reference Blectronic|_, | Eg%k‘iih | 3 Deviation| | ¢ | *1* |gpeed| trt U lcurrent Load
L gear saﬂ%n B counter P N loop . loop oa
;
o [
| —| Electronicf~—# Motor speed  -----
! gear
i | Deviation Speed
I | counter conversion
| 1 = — CN2A/CN2B
! 7 Position deviation T
-~ Posttioning completion L
,,,,,,,,,, Completion of position
reference distribution
* Linear Servomotors
SERVOPACK
Force i \ Speed fee;dforward \ \ Force feqdforward \
reference ! !
Speed Position command speed 3 Speed reference
reference ! T
| Speed i~~~ |Position amplifier deviation|: ‘ Active gain\ \Force reference\
conversion | | 1 :
Position Position loop ! | ;
reference Electronic| + ! | Deviation Pty Speed : : Current
L gear | counter || KP - loop loop M Load
] (UA/UB,
| 1 VAVB, 2
i H?H Eeciroric [~—# [Motor speed |-- WAWB) 5
gear E
i | Deviation Speed §
1| counter conversion
| : CN2A/CN2B
| 7~ 7Position deviation TT
§ '==~1Positioning completion L J m
L Completion of position
reference distribution
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10.3 Monitoring Machine Operation Status and Signal Waveforms

10.3.2 Using the SigmaWin+

1032 Using the SigmaWin+

10-8

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

Refer to the following manual for detailed operating procedures for the SigmaWin+.

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

Operating Procedure

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

maWin+.

2. Select Trace in the Menu Dialog Box.

The Trace Dialog Box will be displayed.

i Trace []
22| 8 p:n_ @;‘a_ g,| l;]': G Haiory | A7 oversppng

Trigger settng | Data | VO | Messuremes 2 o |

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

Bl trace and the trace conditions.

san T Click this button to display the Trace Setting
Il Dialog Box shown below, and set the data to

Trace Satting

Trace Objects

Torque Reference

Feedback Speed

Reference Speed

Position Reference Speed
Position Error (Deviation)

Position Amplifier Error (Deviation)

» Speed Feedforward

» Torque Feedforward

« Effective (Active) Gain

» Main Circuit DC Voltage
« Control Mode




10.3 Monitoring Machine Operation Status and Signal Waveforms

* |1/O Tracing

10.3.3 Using a Measuring Instrument

Trace Objects

Input
Signals

« P-OT (Forward Drive Prohibit Input Signal)

» N-OT (Reverse Drive Prohibit Input Signal)

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

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

» /G-SEL (Gain Selection Input Signal)

» /P-DET (Polarity Detection Input Signal)

 /DEC (Origin Return Deceleration Switch
Input Signal)

» /EXT1 (External Latch Input 1 Signal)

» /EXT2 (External Latch Input 2 Signal)

» FSTP (Forced Stop Input Signal)

Output
Signals

* ALM (Servo Alarm Output Signal)

» /COIN (Positioning Completion Output
Signal)

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

» /TGON (Rotation Detection Output Sig-
nal)

» /S-RDY (Servo Ready Output Signal)

« /CLT (Torque Limit Detection Output Sig-
nal)

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

» /BK (Brake Output Signal)

* /WARN (Warning Output Signal)

« /NEAR (Near Output Signal)

Internal
Status

* ACON (Main Circuit ON Signal)

+ PDETCMP (Polarity Detection Com-
pleted Signal)

» DEN (Position Reference Distribution
Completed Signal)

» PSET (Positioning Completion Output
Signal)

+ CMDRDY (Command Ready Signal)

10.3.3

Using a Measuring Instrument

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

Refer to the following section for details on the connection.
Iz 4.8.3 Analog Monitor Connector (CN5) on page 4-46

Setting the Monitor Object
Use Pn006 = n.XOOO and Pn007 = n.XOOO (Output Axis Selection) to set the axis to moni-

tor.
Parameter Description When Enabled | Classification
Pn006 n.0O0O0O ,
. Output axis A data.
Pn007 (default setting) P Immediately Setup
Common n.1000 Output axis B data.

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

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

Monitoring

10-9



10.3 Monitoring Machine Operation Status and Signal Waveforms

10.3.3 Using a Measuring Instrument

P oter Description
aram
Monitor Signal Output Unit Remarks
n.0000
(default « Rotary Servomotor: 1 /1,000 min™" | _
setting of Motor Speed * Linear Servomotor: 1 V/1,000 mm/s
Pn007)
« Rotary Servomotor:1 V/1,000 min™’ _
n.0001 Speed Reference * Linear Servomotor:1 V/1,000 mm/s
n.0002
(defgult Torque Reference 1 V/100% rated torque -
setting of
Pn006)
n.0003 Position Deviation 0.05 V/Reference unit 0 Vfor speed or
’ ' torque control
. . Position deviation
Position Ampilifier . i
n.0004 Deviation 0.05 V/encoder pulse unit after eIeCtron]C
gear conversion
n.0005 Position Command | » Rotary Servomotor:1 V/1,000 min™' | _
’ Speed * Linear Servomotor:1 V/1,000 mm/s
Reserved parameter
Pn006 or _ _
Pn007 n.0ooe (Do not change.)
Common| Reserved parameter | _ _
n.0007 (Do not change.)
. . Completion is indi-
Positioning Comple- | Positioning completed: 5 V ]
n.tto8 tion Positioning not completed: 0 V cated by the out
put voltage.
« Rotary Servomotor:1 V/1,000 min™" | _
n.00o9 Speed Feedforward « Linear Servomotor:1 /1,000 mm/s
n.OO0A Torque Feedforward 1 V/100% rated torque -
The gain that is
. . 1st gain: 1V active is indicated
n.000B Active Gain* 2nd gain: 2V by the output volt-
age.
Completion of Posi- e Completion is indi-
; .~ .| Distribution completed: 5 V
n.O000C tion Reference Distri- ST ) cated by the out-
bution Distribution not completed: 0 V out voltage.
Reserved parameter B
n.ooob (Do not change.) -
n.0010 g”gaé” Cireuit DC Volt- 1 4\ 100 v (main circuit DC voltage) | —

10-10

* Refer to the following section for details.
Iz 9.12.1 Gain Switching on page 9-67



10.3 Monitoring Machine Operation Status and Signal Waveforms

Changing the Monitor Factor and Offset

You can change the monitor factors and offsets for the output voltages for analog monitor 1
and analog monitor 2. The relationships to the output voltages are as follows:

Analog monitor 1 _

=(-1

output voltage

Analog monitor 2 _

output voltage

-1) x

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

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

The following parameters are set.

Analog Monitor 1

x  Analog Monitor2
Magnification (Pn553) Offset Voltage (Pn551)

Analog Monitor 1

Analog Monitor 2 }

10.3.3 Using a Measuring Instrument

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

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

Analog monitor output voltage (V)

+6V

+6000  Motor speed

(min-T)

-6000

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

Analog monitor output voltage (V)

+8V
+6V

Approx. +10V

-800 -600

BV [

-6V

gV [T
Approx. -10 V

+6 09 +:8OO Motor speed

(min-1)

Note: The effective linearity range is +8 V.

Adjusting the Analog Monitor Output

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

The offset is adjusted to compensate for offset in the zero point caused by output voltage drift

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

The resolution is 16 bits.

Monitoring

[©

Important

The analog monitor output adjustment applies to both axes A and B.
If you change the adjustment, the new adjustment will be applied to both axes.

10-11



10.3 Monitoring Machine Operation Status and Signal Waveforms

10.3.3 Using a Measuring Instrument

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

Offset Adjustment

Gain Adjustment

Analog monitor output voltage

/

Offset adjustment

Motor speed

Analog monitor output voltage

TV 7’%@%
adjustment

Motor speed

1000 [min-1]
ltem Specification Iltem Specification
Offset Adjustment Range | -2.4V1t02.4V Gain Adjustment Range | 100 £50%
Adjustment Unit 18.9 mV/LSB Adjustment Unit 0.4%/LSB

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

Information

» The adjustment values do not use parameters, so they will not change even if the parame-
ter settings are initialized.

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

erence.

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

€ Preparations

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

» The parameters must not be write prohibited.

€ Applicable Tools

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

+ Offset Adjustment

Tool Fn No./Function Name Operating Procedure Reference
- [T0 =-7-Series Digital Operator Operating Manual
Digital Operator Fn0OC (Manual No.: SIEP S800001 33)
. . Others - Adjust the Analog .
SigmaWin+ Monitor Output I ¢ Operating Procedure on page 10-13
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10.3 Monitoring Machine Operation Status and Signal Waveforms

+ Gain Adjustment

10.3.3 Using a Measuring Instrument

Tool

Fn No./Function Name

Operating Procedure Reference

Digital Operator

FnOOD

[J7 x-7-Series Digital Operator Operating Manual
(Manual No.: SIEP S800001 33)

SigmaWin+

Others - Adjust the Analog
Monitor Output

= ¢ Operating Procedure on page 10-13

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

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

maWin+.

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

3. Click the Zero Adjustment or Gain Adjustment Tab.

Channel

Offset

G Adjust the Analog Monitor Output AXIS#00 @

Zero Adjustment ] Gain Adjustment |

Analog Moniter Output Offset

EI -

Menitor Signal

Torgue reference (1 V/100% rated to

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

select the channel.

Offset

0

Gk Adjust the Analog Monitor Output AXIS#00  [sE3s]

Zero Adjustment ] Gain Adjustment ]

Analog Monitor Qutput Offset

Channel . hd

A \
<G|

Monitor Signal

Torgue reference (1 V/100% rated to

Monitoring

This concludes adjusting the analog monitor output.
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10.4 Monitoring Product Life

10.4.1 Items That You Can Monitor

m Monitoring Product Life

104.1

Items That You Can Monitor

10-14

Monitor Item

Description

SERVOPACK Installation Envi-
ronment

The operating status of the SERVOPACK in terms of the installation envi-
ronment is displayed. Implement one or more of the following actions if the
monitor value exceeds 100%.

» Lower the surrounding temperature.

» Decrease the load.

Servomotor Installation Environ-
ment

The operating status of the SERVOPACK in terms of the installation envi-
ronment is displayed. Implement one or more of the following actions if the
monitor value exceeds 100%.

» Lower the surrounding temperature.

 Decrease the load.

Built-in Fan Service Life Predic-
tion

The unused status of the SERVOPACK is treated as the 100% value. The
value decreases each time the main circuit power supply is turned ON and
each time the servo is turned OFF. Use a monitor value of 0% as a guideline
for the replacement period. Refer to the following section for part replace-
ment guidelines.

IZ 12.1.2 Guidelines for Part Replacement on page 12-2

Capacitor Service Life Predic-
tion

The unused status of the SERVOPACK is treated as the 100% value. The
value decreases each time the main circuit power supply is turned ON and
each time the servo is turned OFF. Use a monitor value of 0% as a guideline
for the replacement period. Refer to the following section for part replace-
ment guidelines.

Iz 12.1.2 Guidelines for Part Replacement on page 12-2

Surge Prevention Circuit Ser-
vice Life Prediction

The unused status of the SERVOPACK is treated as the 100% value. The
value decreases each time the main circuit power supply is turned ON and
each time the servo is turned OFF. Use a monitor value of 0% as a guideline
for the replacement period. Refer to the following section for part replace-
ment guidelines.

IZ 12.1.2 Guidelines for Part Replacement on page 12-2

Dynamic Brake Circuit Service
Life Prediction

The unused status of the SERVOPACK is treated as the 100% value. The
value decreases each time the main circuit power supply is turned ON and
each time the servo is turned OFF. Use a monitor value of 0% as a guideline
for the replacement period. Refer to the following section for part replace-
ment guidelines.

I 12.1.2 Guidelines for Part Replacement on page 12-2

Built-in Brake Relay Service Life
Prediction

The unused status of the built-in brake relay is treated as the 100% value.
The value decreases based on the number of operations of the built-in
brake relay. Use a monitor value of 0% as a guideline for the replacement
period. Refer to the following section for part replacement guidelines.

I 12.1.2 Guidelines for Part Replacement on page 12-2




10.4 Monitoring Product Life

10.4.2 Operating Procedure

104.2

Operating Procedure

Use the following procedure to display the installation environment and service life prediction
monitor dialog boxes.

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

maWin+.

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

Information With the Digital Operator, you can use Un025 to Un02A to monitor this information.

{I¥ Life Monitor AXIS#00 =

Installation Environment Monitor

Servopack Motor

Life Prediction Monitor

Built-in Fan Capacitor Surge Prevention Circuit DB Circuit

100 100 100

100

——— A value of 100% indicates that the SERVOPACK has
not yet been used. The percentage decreases as the
SERVOPACK is used and reaches 0% when it is time
to replace the SERVOPACK.

99.97%

0 0 0

Close

104.3

Preventative Maintenance

You can use the following functions for preventative maintenance.

* Preventative maintenance warnings

» /PM (Preventative Maintenance Output) signal

+ Built-in Brake Relay Life Alarm

The SERVOPACK can notify the host controller when it is time to replace any of the main parts.

Preventative Maintenance Warning

An A.9b0 warning (Preventative Maintenance Warning) is detected when any of the following
service life prediction values drops to 10% or less: SERVOPACK built-in fan life, capacitor life,
inrush current limiting circuit life, dynamic brake circuit life, and built-in brake relay life. You can
change the setting of PNOOF = n.OOOX to enable or disable these warnings.

Parameter Description UL Clzesi
P Enabled cation
n.O00O00 . . .
PrOOE (default setting) Do not detect preventative maintenance warnings. rgggt Setup
n.ooo0o1 Detect preventative maintenance warnings.

Note: Service life prediction of the built-in brake relay is performed as preventative maintenance for SERVOPACKs
with built-in Servomotor brake control only when Pn023 is set to n.0OOO0.

Monitoring
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10.4 Monitoring Product Life

10.4.3 Preventative Maintenance

/PM (Preventative Maintenance Output) Signal

The /PM (Preventative Maintenance Output) signal is output when any of the following service
life prediction values reaches 10% or less: SERVOPACK built-in fan life, capacitor life, inrush
current limiting circuit life, dynamic brake circuit life, and built-in brake relay life. The /PM (Pre-
ventative Maintenance Output) signal must be allocated.

Even if detection of preventive maintenance warnings is disabled (PnOOF = n.OO00), the /PM
signal will still be output as long as it is allocated.

Classifi- Signal

cation Signal | Connector Pin No. Status Description

One of the following service life prediction values
reaches 10% or less: SERVOPACK built-in fan
ON (closed) | life, capacitor life, inrush current limiting circuit
life, dynamic brake circuit life, and built-in brake

relay life.
Output  |/PM Must be allocated. y

All of the following service life prediction values
are greater than 10%: SERVOPACK built-in fan

OFF (open) life, capacitor life, inrush current limiting circuit
life, dynamic brake circuit life, and built-in brake
relay life.

Note: You must allocate the /PM signal to use it. The parameters that you use depend on the allocation method.
Allocation Method Parameters to Use
2-7S-Compatible 1/0 Signal | « Pn50A = n.000O0O1 (2-7S-Compatible 1/0 Signal Allocations)
Allocations « Pn514 = n.OXO0O (/PM (Preventative Maintenance Output) Signal Allocation)
Multi-axis 1/O signal alloca- | * Pn50A = n.O00O0O2 (Multi-Axis 1/0 Signal Allocations)
tions * Pn5BC (/PM (Preventative Maintenance Output) Signal Allocation)

Refer to the following section for details.
IZ 7.1.2 Output Signal Allocations on page 7-7

Built-in Brake Relay Life Alarm

A built-in brake relay life alarm (alarm number: A.232) is detected when the number of built-in
brake relay operations has exceeded 30,000 operations. You can use Pn023 = n.OOXO to
enable or disable the built-in brake relay life alarm.

Parameter Description When Classifi-
P Enabled cation
n.OOood . .
Pn023 (default setting) Detect built-in brake relay life alarm. ré;i;t Setup
n.OO10 Do not detect built-in brake relay life alarm.

Note: Built-in brake relay life alarm is used as preventative maintenance for SERVOPACKs with built-in Servomotor
brake control only when Pn023 is set to n.OOOO0.

Replace parts immediately after the number of built-in brake relay operations has
exceeded 30,000 operations.
Important
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10.5 Alarm Tracing
10.5.1 Data for Which Alarm Tracing Is Performed

m Alarm Tracing

Alarm tracing records data in the SERVOPACK from before and after an alarm occurs. This
data helps you to isolate the cause of the alarm.

You can display the data recorded in the SERVOPACK as a trace waveform on the SigmaWin+.

Alarms that occur when the power supply is turned ON are not recorded.

Alarms that occur during the recording of alarm trace data are not recorded.

Alarms that occur while utility functions are being executed are not recorded.

Alarms that occur while the data tracing function of the SigmaWin+ is being executed are
not recorded.

Information

1051 Data for Which Alarm Tracing Is Performed

Two types of data are recorded for alarm tracing: numeric data and I/O signal ON/OFF data.

Numeric Data ON/OFF Data
Torque reference ALM
Feedback speed Servo ON command (/S-ON)
Reference speed Proportional control command (/P-CON)
Position reference speed Forward torque command (/P-CL)
Position deviation Reverse torque command (/N-CL)
Motor-load position deviation G-SEL1 signal (/G-SEL1)
Main circuit bus voltage ACON

1052 Applicable Tools

The following table lists the tools that you can use to perform alarm tracing.

Tool Fn No./Function Name ‘ Operating Procedure Reference
Digital Operator You cannot display alarm tracing data from the Digital Operator.

(A0 Engineering Tool SigmaWin+ Operation Manual
(Manual No.: SIET S800001 34)

SigmaWin+ Troubleshooting - Alarm Trace

Monitoring
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10.5 Alarm Tracing

10.5.2 Applicable Tools
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Safety Functions

This chapter provides detailed information on the safety
functions of the SERVOPACK.

_

11.1.1 Safety Functions . .......................
11.1.2 Precautions for Safety Functions ........... 11-2
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11.1 Introduction to the Safety Functions

11.1.1 Safety Functions

m Introduction to the Safety Functions

11.1.1

Safety Functions

Safety functions are built into the SERVOPACK to reduce the risks associated with using the
machine by protecting workers from the hazards of moving machine parts and otherwise
increasing the safety of machine operation.

Especially when working in hazardous areas inside guards, such as for machine maintenance,
the safety function can be used to avoid hazardous moving machine parts.

Refer to the following section for information on the safety function and safety parameters.
I3 Compliance with UL Standards, EU Directives, UK Regulations, and Other Safety Standards on page xxi

@ Products that display the TUV mark on the nameplate have met the safety standards.

Important

11.1.2

Precautions for Safety Functions

/\ WARNING

® To confirm that the HWBB function satisfies the safety requirements of the system, you
must conduct a risk assessment of the system.
Incorrect use of the safety function may cause injury.

® The Servomotor will move if there is an external force (e.g., gravity on a vertical axis) even
when the HWBB function is operating. Use a separate means, such as a mechanical brake,
that satisfies the safety requirements.
Incorrect use of the safety function may cause injury.

® While the HWBB function is operating, the motor may move within an electric angle of 180°
or less as a result of a SERVOPACK failure. Use the HWBB function for an application only
after confirming that movement of the motor will not result in a hazardous condition.
Incorrect use of the safety function may cause injury.

® The dynamic brake and the brake signal are not safety-related elements. You must design
the system so that SERVOPACK failures will not cause a hazardous condition while the
HWBB function is operating.
Incorrect use of the safety function may cause injury.

® Connect devices that satisfy the safety standards for the signals for safety functions.
Incorrect use of the safety function may cause injury.

® The HWBB function does not shut OFF the power to the SERVOPACK or electrically isolate
it. Implement measures to shut OFF the power supply to the SERVOPACK before you per-
form maintenance on it.
There is a risk of electric shock.

® Use an SELV-compliant power supply according to EN/IEC 60950-1 to input 24 VDC to the
control power supply input terminals.
If you use a power supply that is not SELV compliant, safety functions may be lost if the power
supply fails, which may result in machine damage or injury.




11.2 Hard Wire Base Block (HWBB)

Hard Wire Base Block (HWBB)

A hard wire base block (abbreviated as HWBB) is a safety function that is designed to shut OFF
the current to the motor with a hardwired circuit.

The drive signals to the Power Module that controls the motor current are controlled by the cir-
cuits that are independently connected to the two input signal channels for each axis to turn
OFF the Power Module and shut OFF the motor current.

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

@ is a source output.
This is opposite to other signals described in this manual.
Important  To avoid confusion, the ON and OFF status of signals for the safety function are defined as fol-
lows:

ON: The state in which the relay contacts are closed or the transistor is ON and current flows
into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current
flows into the signal line.

The input signal uses the 0-V common. The following figure shows a connection example.

CNSASERVOF’ACK oo

24-V power supply
Switch

ive signal

JHWBB A1+ |4 7
| Xﬁ
>
JHWBB_A1, )3 [j WHQ, ) Stopped.
JHWBB_A2+ |
o+
/HWBB_AQ-IE @ \V4 +[<7 )| Stopped.
Power Module
[Control drcui]
CN8B %
JHWBB_B1+ o
— 24— N <&
>
JHWBB B, |3 [j m»(f ) Stopped.
B 2% |6 i

— 1 |
JHWBB B2 | @ Xj&i( —|Stopped.

Power Module

The X-7W SERVOPACKSs have a HWBB for each axis.

If the HWBB_A1 or HWBB_AZ2 signal turns OFF, the HWBB is activated for only axis A. If the
HWBB_B1 or HWBB_B2 signal turns OFF, the HWBB is activated for only axis B.

Chapter 10 of this manual describes mainly axis A. The corresponding connectors and signals
for axis B are given in the following table.

Axis A Axis B
CNB8A CN8B
HWBB_AT HWBB_B1
HWBB_A2 HWBB_B2
EDM_A EDM_B

Safety Functions



11.2 Hard Wire Base Block (HWBB)

11.2.1 Risk Assessment

11.2.1

Risk Assessment

When using the HWBB, you must perform a risk assessment of the Servo System in advance
to confirm that the safety level of the standards is satisfied. Refer to the following section for
details on the standards.
I Compliance with UL Standards, EU Directives, UK Regulations, and Other Safety Standards on page xxi
Note: To meet performance level e (PLe) in EN ISO 13849-1 and SIL3 in IEC 61508, the EDM_A and EDM_B signals

must be monitored by the host controller. If the EDM_A and EDM_B signals are not monitored by the host

controller, the level will be safety performance level ¢ (Plc) and SIL1.
The following hazards exist even when the HWBB is operating. These hazards must be
included in the risk assessment.

« The Servomotor will move if an external force is applied to it (for example, gravity on a vertical
axis). Implement measures to hold the Servomotor, such as installing a separate mechanical
brake.

- If a failure occurs such as a Power Module failure, the Servomotor may move within an elec-
tric angle of 180°. Ensure safety even if the Servomotor moves.
The rotational angle or travel distance depends on the type of Servomotor as follows:
« Rotary Servomotor: 1/6 rotation max. (rotational angle calculated at the motor shaft)
 Linear Servomotor: 50 mm max.

« The HWBB does not shut OFF the power to the SERVOPACK or electrically isolate it. Imple-

ment measures to shut OFF the power supply to the SERVOPACK before you perform main-
tenance on it.



11.2 Hard Wire Base Block (HWBB)

11.2.2 Hard Wire Base Block (HWBB) State

1122 Hard Wire Base Block (HWBB) State

The SERVOPACK will be in the following state if the HWBB operates. If the /HWBB_A1 or
/HWBB_AZ2 signal turns OFF, the HWBB will operate and axis A will enter a HWBB state.

e When HWBB Operates after Servo OFF (Power Not Supplied to Motor)

/HWBB_A1 (/HWBB_B1) or ON (normal operation) OFF (motor current
/HWBB_A2 (/HWBB_B?2) shut-OFF request)

MECHATROLINK-IIl - Motion or other SV_OFF SMON or
command command command other command

status 1 0
SV_ON

|
i

- i

i

Servo command !
i

i

‘

i

Servo command
input signal monitor
ESTP

SERVOPACK Status ~ OPerating
Status

BB state X HWBB state

e When HWBB Operates While Power Is Supplied to Servomotor

/HWBB_A1 (/HWBB_B1) or 0N | fi OFF (motor current

/HWBB_A2 (/HWBB_B2) (normal operation) shut-OFF request)
MECHATROLINK-III Motion or other ‘ SMON or
command command ; other command

Servo command

Status HWBB state

status 1 0
SV_ON |
Servo command
input signal monitor 0 1
ESTP
SERVOPACK Status Operating X

Safety Functions



11.2 Hard Wire Base Block (HWBB)

11.2.3 Resetting the HWBB State

11.2.3

Resetting the HWBB State

Normally, if the /HWBB_A1 or /HWBB_AZ2 signal turns OFF after the SV_OFF (Servo OFF: 32h)
command is received and power is no longer supplied to the Servomotor, axis A will enter the
HWBB state. If you turn ON the /HWBB_A1 or /HWBB_AZ2 signal in this state, the SERVOPACK
will enter a base block (BB) state and will be ready to acknowledge the SV_ON (Servo ON: 31h)
command.

/HWBB_A1 (/HWBB_B1) or OFF (motor current ON (normal operation

JHWBBA2 HWBB B2)  shut-OFF request ( peration)
MECHATROLINK-III SMON or SV_ON command
command other command n__

Servo command

status 0 1
SV_ON !
Servo command 1 0 i 0
input signal monitor .
ESTP ! i
SERVOPACK HWEB state x BB state X Operating Status
Status

If the /HWBB_A1 or /HWBB_AZ2 signal is OFF and the SV_ON (Servo ON: 31h) command is
received, the HWBB state will be maintained even after the /HWBB_A1 or /HWBB_A2 signal
turns ON.

Send the SV_OFF (Servo OFF: 32h) command to place the SERVOPACK in the BB state and
then send the SV_ON (Servo ON: 31h) command.

/HWBB_A1 (/HWBB_B1) or  OFF (motor current ON (normal operation)
/HWBB_A2 (/HWBB_B?2) shut-OFF request)
MECHATROLINK-I SV OFF SV ON
command SV_ON command >< command /\ command
Servo command i :
status 0 i 0 1
SV_ON |
Servo command input ’ 0 3 0
signal monitor !
ESTP ! !
SERVOPACK 1 / Operating
Status HWBB state >< BB state >< Status

Note: If the SERVOPACK is placed in the BB state while the main circuit power supply is OFF, the HWBB state will
be maintained until the Shutdown command is received.



11.2 Hard Wire Base Block (HWBB)

11.2.4 Related Commands

11.24

Related Commands

If the /HWBB_A1 or /HWBB_AZ2 signal turns OFF and the HWBB operates, the ESTP bit in the
servo command input signal monitor (SVCMD_IO) will change to 1. The host controller can
monitor this bit to determine the status.

If the state changes to the HWBB state