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operate, and maintain the Servo Drives.

About this Manual

This manual provides information required to select £-7S SERVOPACKSs with Analog Voltage/Pulse
Train References for -7-Series AC Servo Drives, and to design, perform trial operation of, tune,

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
y Basic Information on Provides information required to select SERVOPACKS, such as SER-
SERVOPACKS 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 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.
6 Application Functions Describes the appllcatlon functions that you can §et before you start
servo system operation. It also describes the setting methods.
7 Trial Operation and Actual Provides information on the flow and procedures for trial operation and
Operation convenient functions to use during trial operation.
8 Tunin Provides information on the flow of tuning, details on tuning functions,
9 and related operating procedures.
o Provides information on monitoring SERVOPACK product information
9 | Monitoring and SERVOPACK status.
) Provides detailed information on performing fully-closed loop control
10 Fully-Closed Loop Control with the SERVOPACK.
11 Safety Functions Provides detailed information on the safety functions of the SERVO-
PACK.
19 Maintenance Provides informaltion on the meaning of, causes of, and corrections for
alarms and warnings.
13 Panel Displays and Panel Opera- | Describes how to interpret panel displays and the operation of the
tor Procedures Panel Operator.
14 Parameter Lists Provides information on the parameters.
15 Appendices Provides host controller connection examples 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

@

Machine Controller
and Servo Drive
General Catalog

Machine Controller and
AC Servo Drive
Solutions Catalog

KAEP S800001 22

Describes the features and applica-
tion examples for combinations of
MP3000-Series Machine Control-
lers and X-7-Series AC Servo
Drives.

@
MP3300 Catalog

Machine Controller
MP3300

KAEP C880725 03

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

©)
X-7-Series Catalog

AC Servo Drives
-7 Series

KAEP S800001 23

Provides detailed information on X-
7-Series AC Servo Drives, including
features and specifications.

Machine Controller

Describes the functions, specifica-
tions, operating methods, mainte-

@ . ! :
. MP3000 Series nance, inspections, and

VIPS000-Series MP3300 SIEP C880725 21 |4/ ipleshooting of the MP3000-

Product Manual series MP3300 Machine Control-

lers.

®
X-7-Series X-7-Series AC Servo Drive Provides detailed information for
X-7S/2-TW 2-7S and Z-7W SERVOPACK TOMP C710828 00 | the safe usage of X-7-Series
SERVOPACK Safety Precautions SERVOPACKS.

Safety Precautions

®
X-7-Series

¥-7S SERVOPACK
Product Manuals

X-7-Series AC Servo Drive
2-7S SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

SIEP S800001 28

X-7-Series AC Servo Drive
>-7S SERVOPACK with
MECHATROLINK-II
Communications References
Product Manual

SIEP S800001 27

X-7-Series AC Servo Drive
X2-7S SERVOPACK with Analog
Voltage/Pulse Train References
Product Manual

This manual
(SIEP S800001 26)

@

X-7-Series

>-7W SERVOPACK
Product Manual

X-7-Series AC Servo Drive
2-7W SERVOPACK with
MECHATROLINK-III
Communications References
Product Manual

SIEP S800001 29

Provide detailed information on
selecting X-7-Series SERVO-
PACKs and information on install-
ing, connecting, setting, performing
trial operation for, tuning, and mon-
itoring the Servo Drives.

X-7-Series
Servomotor
Safety Precautions

AC Servo Drive
Rotary Servomotor
Safety Precautions

TOBP C230260 00

Provides detailed information for
the safe usage of Z-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.

Continued on next page.
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Continued from previous page.

Classification

Document Name

Document No.

Description

®

X¥-7-Series

Rotary Servomotor
Product Manual

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

SIEP S800001 36

X-7-Series
Linear Servomotor
Product Manual

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

SIEP S800001 37

)]

X-7-Series
Direct Drive
Servomotor
Product Manual

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

SIEP S800001 38

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

®

X-7-Series
Peripheral Device
Selection Manual

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

SIEP S800001 32

Describes the peripheral devices
for a Z-7-Series Servo System.

®

X-7-Series
MECHATROLINK
Communications
Command Manuals

X-7-Series AC Servo Drive
MECHATROLINK-II
Communications
Command Manual

SIEP S800001 30

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

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

SIEP S800001 31

Provides detailed information on
the MECHATROLINK-III communi-
cations standard servo profile com-
mands that are used for a X-7-
Series Servo System.

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 Drives Engineering Tool
SigmaWin+

Online Manual

-7 Component

SIEP S800001 48

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, Direct Drive Servomotor, or Linear Servomotor.

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

Linear Servomotor A X-7-Series Linear Servomotor (SGLG, SGLF, SGLT, or SGLC).
SERVOPACK A X-7-Series Z-7S Servo Amplifier with Analog Voltage/Pulse Train 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 0.

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

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

base block (BB)

Main Circuit Cable

SigmaWin+

@ Differences in Terms for Rotary Servomotors and Linear Servomotors

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

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

Vii
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€ 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

BKi

s written as /BK.

B Notation for Parameters

The notation depends on whether the parameter requires a numeric setting (parameter for numeric
setting) or requires the selection of a function (parameter for selecting functions).

 Parameters for Numeric Settings

The control methods for which the parameters apply are given.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100 P
Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1Hz 400, Immediately Tuning
Parameter /
number This is the minimum  |[This is the This is when any

This is the setting range
for the parameter.

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

parameter setting
before shipment.

This is the parameter
classification.

change made to the
parameter will

become effective.

« Parameters for Selecting Functions

Parameter Meaning When Enabled Classification
n.0Jo0O00O Use the encoder according to encoder specifications.
(default setting)
Pn002 |n.0100O Use the encoder as an incremental encoder. After startup Setup
n.02000 Use the encoder as a single-turn absolute encoder.
N\ \
| A\

Parameter
number

selecting fun

ctions.

The notation “n.CO0OOO" indicates a parameter for

Each O indicates the setting for one digit.

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

Notation Example

Notation Examples for Pn002

This column explains the
selections for the function.

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

n.OO0O0OX | the right in Pn002. n.OO0O0O1 | the right in Pn002 is set to 1.
Pn002 = | Indicates the second digit Pn002 = | Indicates that the second digit from
n.0O00OXO | from the right in Pn002. n.O0O10 | the right in Pn002 is set to 1.
Pn002 = | Indicates the third digit from Pn002 = | Indicates that the third digit from
n.OOXOO | the right in Pn002. n.0100 | the right in Pn002 is set to 1.
Pn002 = | Indicates the fourth digit from || Pn002 = | Indicates that the fourth digit from
n.XOOO | the right in Pn002. n.10000 | the right in Pn002 is set to 1.

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



& Trademarks

* QR code is a trademark of Denso Wave Inc.
+ Other product names and company names are the trademarks or registered trademarks of the
respective company. “TM” and the ® mark do not appear with product or company names in this

manual.

& Visual Aids

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

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

Important

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

manual.
Term

Example Indicates operating or setting examples.

Information Indicates supplemental information to deepen understanding or useful information.



Safety Precautions

€ Safety Information

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

tions that are provided.

A DANGER

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

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

/N\ CAUTION

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

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




€ Safety Precautions That Must Always Be Observed

B General Precautions

A DANGER

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

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

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

/\ WARNING

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

® Connect the ground terminals on the SERVOPACK and Servomotor to ground poles according
to local electrical codes (100 Q or less for a SERVOPACK with a 100-VAC or 200-VAC power
supply, and 10 Q or less for a SERVOPACK with a 400-VAC power supply).
There is a risk of electric shock or fire.

® Do not attempt to disassemble, repair, or modify the product.
There is a risk of fire or failure.
The warranty is void for the product if you disassemble, repair, or modify it.

/N\ CAUTION

® The SERVOPACK heat sinks, regenerative resistors, Servomotors, and other components can
be very hot while power is ON or soon after the power is turned OFF. Implement safety mea-
sures, such as installing covers, so that hands and parts such as cables do not come into con-
tact 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

/\ 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.

Xii



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.

Installation Precautions

/\ CAUTION

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

® |nstall SERVOPACKS, Servomotors, and regenerative 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.

xiii



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 and the L1C and L2C terminals on the
SERVOPACK.
» Connect a DC power supply to the B1/@® and © 2 terminals and the L1C and L2C terminals on the
SERVOPACK.
There is a risk of failure or fire.
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/\ CAUTION

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

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

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

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

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

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

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

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

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

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

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

NOTICE

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

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

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

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

® \When connecting a battery, connect the polarity correctly.
There is a risk of battery rupture or encoder failure.
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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 (Fn002), Origin Search
(Fn003), or Easy FFT (Fn206) utility function is executed. Take necessary precautions.
There is a risk of machine damage or injury.

® When an alarm occurs, the motor will coast to a stop or stop with the dynamic brake according
to a setting in the SERVOPACK. The coasting distance will change with the moment of inertia of
the load. Check the coasting distance during trial operation and implement suitable safety 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.

® 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.




NOTICE

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

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

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

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

B Maintenance and Inspection Precautions

A DANGER

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

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

/N\ CAUTION

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

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

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

A DANGER

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

/\ WARNING

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

/\ 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.

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

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

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

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

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

B Disposal Precautions

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



€ 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.
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Compliance with UL Standards, EU Directives, and Other Safety Standards

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

€ North American Safety Standards (UL)

()
(NN ]
o ®
(-
4
=3 C Us
Product Model North American Safety Standards (UL File No.)
SERVOPACKs SGD7S UL 61800-5-1, CSA C22.2 No.274
« SGM7A
Rotary * SGM7J
Servomotors « SGM7P UL 1004-1
+ SGM7G UL 1004-6
Direct Drive . SGMCV
Servomotors
* SGLGW
Linear « SGLFW UL 1004
Servomotors « SGLFW2™ (E165827)
* SGLTW

*1. Certification is scheduled for 2015.
*2. Certification is scheduled for April 2015.

€ European Directives

C€

Product European Directive Harmonized Standards
Machinery Directive . .
5006/42/EC EN 1ISO13849-1: 2008/AC: 2009
EN 55011 group 1, class A
EMC Directive EN 61000-6-2
SERVOPACKs | seD7S 2004/108/EC EN 61000-6-4
EN 61800-3
Low Voltage Directive EN 50178
2006/95/EC EN 61800-5-1
EN 55011 group 1, class A
« SGM7J EMC Directive EN 61000-6-2
Rotary « SGM7A 2004/108/EC EN 61000-6-4
Servomotors * SGM7P EN 61800-3
* SGM7G Low Voltage Directive | EN 60034-1
2006/95/EC EN 60034-5
+ SGMCS- o EN 55011 group 1, class A
ooB, OOC, EMC Directive EN 61000-6-2
Direct Drive ooD, OOE 2004/108/EC EN 61800-3""
Servomotors (Small-Capacity, Coreless - -
Servomotors) Low Voltage Directive EN 60034-1
« SGMCV 2006/95/EC EN 60034-5
* SGLG EMC Directive EN 55011 group 1, class A
. - SGLF EN 61000-6-2
Linear 2004/108/EC
« SGLFW2*2 EN 61000-6-4
Servomotors . :
+ SGLT Low Voltage Directive EN 60034-1
« SGLC 2006/95/EC

*1. Only the SGMCV is certified.
*2. Certification is scheduled for April 2015.

Note: We declared the CE Marking based on the harmonized standards in the above table.
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€ Safety Standards

Product Model Safety Standards Standards
. EN I1ISO13849-1: 2008/AC: 2009
Safety of Machinery IEC 60204-1
IEC 61508 series
SERVOPACKs SGD7S Functional Safety IEC 62061
IEC 61800-5-2
EMC IEC 61326-3-1
€ Safety Parameters
Iltem Standards Performance Level
Safety Integrity Level IEC 61508 SIL3
y integrity IEC 62061 SILCL3
" . IEC 61508 PFH = 4.04x107°[1/h]
Probability of Dangerous Failure per Hour IEC 62061 (4.04% of SIL3)

Performance Level

EN ISO 13849-1

PLe (Category 3)

Mean Time to Dangerous Failure of Each Channel

EN ISO 13849-1

MTTFd: High

Average Diagnostic Coverage

EN ISO 13849-1

DCavg: Medium

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

Mission Time IEC 61508 10 years
Hardware Fault Tolerance IEC 61508 HFT =1
Subsystem IEC 61508 B
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1-2

1.1 The X-7 Series

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



1.2 Interpreting the Nameplate

Interpreting the Nameplate

The following basic information is provided on the nameplate.

e

SERVOPACK model —=

BTO information

Order number —
Serial number —

@ mect ground wire minal marked wit Symbol,
Connectez le fil de ferre a la borme reperee par ce symbole
SERVOPACK MODEL SGDT7S—1R6AQ0AQD1 1P20

MATN 1PH/3PH - 200-2407 50/60Hz
INPUT 1PH:2. 4A 3PH:1. 34 SENONG
CONT. | 1PH_200-7407 50/608r 1. 74 A T
JPH 0-240V 0-500H2 -51055%T
OUTPUT §a_s00w ’

ok ORF K oK oKk kK Kok ok ok KRk Rk ok
BTO,/ Nk ok skok ko ok % 4ok %ok
kKRR OR ROk KRR K ok ok
Kok R OR ROk KOk KOk K kK ok
kKRR OR Ok KR KOk K ok ok
O/ N %k %K KKk Ok %k % %
S/N Kok kokokok ok ok ok k ok ok ok ok

C
A OO OO 0 VAT O ©

YASKAWA ELECTRIC CORPORATION

7-1 Kurosakishiroishi, Yahatanishi-ku,

Kitakyusyu 806-0004 Japan MADE IN JAPAN

7

~— Degree of protection

~— Surrounding air temperature

Basic Information on SERVOPACKSs
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1.3 Part Names

Part Names

O With Front Cover Open
T
0) Hes a5— il
@ (on sideof\\ | @ ﬁ
SERVOPACK) — I g xx_a-aro-oow
@ — o |lsmvore— iy 1
Main circuit % - ] (Ohyiitng i
terminals @ OQ @ /% ® il ©
§of R @l @ o-1BEEEA,
NS T —
® L@E ‘ 0~00~0P-0
=L o S
M A v DATAV/<
@m OQ L®E: Me T
08! |® “ % o )
NN q ‘%
0 ®
~ Q Q 9
&0 !
% | f
D OQ 9 N
NN q 6)
508 el
Motor ! | A ®
terminals y Uz
No. Name Description Reference
® | Front Cover - -
@ | Nameplate Indicates the SERVOPACK model and ratings. page 1-3
® | Input Voltage - -
@ | Model The model of the SERVOPACK. page 1-6
Lit while the main circuit power is being supplied.
Note: Even if you turn OFF the main circuit power supply, this
® | CHARGE indicator will be lit as long as the internal capacitor remains _
charged. Do not touch the main circuit or motor terminals
while this indicator is lit. Doing so may result in electric
shock.
o . The terminals depend on the main circuit power supply _
© | Main Circuit Terminals input specifications of the SERVOPACK. page 4-11
Servomotor Terminals (U, V, | The connection terminals for the Servomotor Main Circuit
@) . page 4-22
and W) Cable (power line).
, The ground terminals to prevent electric shock. Always _
Ground Terminal (@) connect this terminal.
® | QR Code The QR code that is used by the MechatroCloud service. -
Serial Communications Con- | Connects to the Digital Operator (a peripheral device) or a _
nector (CN3) computer (RS-422). page 4-46
@ | Computer Connector (CN7) | A USB connector to connect a computer. page 4-46
® Safety Option Module Gon- Connects to a Safety Option Module. -
nector
@ | /0 Signal Connector (CN1) S;gnects to reference input signals and sequence /O sig- page 4-30
Feedback Option Module ,
Connector Connects to a Feedback Option Module. -
@® | Safety Connector (CN8) Connects to a safety function device. page 4-44
» Rotary Servomotor: Connects to the encoder in the Ser-
vomotor.
Encoder Connector (CN2) « Linear Servomotor: Connects to a Serial Converter Unit | P29 4-22
or linear encoder.
@ | Serial Number - -




1.3 Part Names
No. Name Description Reference
Panel Display Used to display SERVOPACK status, alarm numbers, and
parameters.
Panel Operator Keys Used to set parameters. page 13-3
@ | Panel Operator _
@ Analog Monitor Connector You can use a special cable (peripheral device) to monitor page 4-46

(CND)

the motor speed, torque reference, or other values.

Basic Information on SERVOPACKSs
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1.4 Model Designations

1.4.1 Interpreting SERVOPACK Model Numbers

m Model Designations

Interpreting SERVOPACK Model Numbers

sGDb7S - R7/0O A 00 A 001 000
digits digit digits digit digits digits digit

X-7-Series
2-7S
SERVOPACKS

Voltage| Code Specification Code Specification Code Specification Applicable
R70*1 | 0.05 kw A | 200 VAC Models
RO0™1 | 0.1 kW None Without options All models

1R6*T | 0.2 KW e Interface™3 000

2R8"1 | 04 KW Code Specification Rack-mounted tSOG,gggARmA

SRS*I 0.5 kW 00 | Analog voltage/pulse train reference 0ot Duct-ventilated SGD7S-470A

5R5 0.75 kKW to -780A
Three- 7R6 1.0 kW Design Revision Order 002 |Varnished All models
Phase, 120*2 1.5 kW 008 | Single-phase, 200-VAC | gan7g.190A
200VAC| 180 2.0 kW A power supply input

200 3.0 kW

330 5.0 KW LRGN KIGaReleiEy) FT/EX Specification

470 6.0 kW Code Specification
550 7.5 kW
N
590 11 kW one None
780 15 kW 000
14th digit AS1KE] Specification™4
Code Specification
None | None
B BTO specification

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

*2. A model with a single-phase, 200-VAC power supply input is available as a hardware option (model: SGD7S-
120A00A008).

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

*4. The BTO specification indicates if the SEVOPACK is customized by using the MechatroCloud BTO service. This
service is available on the e-mechatronics website. You need a BTO number to order SERVOPACKSs with cus-
tomized specifications.

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



1.4 Model Designations

1.4.2 Interpreting Servomotor Model Numbers

14.2

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.
(11 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(11 =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)
[T =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)

Rotary Servomotors

sGM7O - 01 A F A 2 1
G006

>-7 Series Servomotors IKigPleRelleslicy) Rated Output Sliglellel Design Revision Order

Code Specification I
SGM7J Mediurp:] inertia, high speed rower Supply Volizge Shaft End Specification
SGM7A | Low inertia, high speed Code Specification « Straight
SGM7P | Medium inertia, flat A | 200 VAC . W?th key and tap
SGM7G Medium inertia, low speed, * With two flat seats
high torque Serial Encoder Specification Option Specification
Code Specification * With 24-V holding brake
7 | 24-bit multiturn absolute encoder * With oil seal
F 24-bit incremental encoder

Direct Drive Servomotors

sGMcO - 02 B 3 C 1 f
GOo00006

¥-7 Series Servomotors EsReRellelity) Rated Torque Slulelelly Design Revision Order

Code Specification
oS Small capacity, coreless EleReleli) Scrvomotor Outer Diameter Sglelely Flange Specification
Medium capacity, with core -~ ) - . i

pactty QUlelely Serial Encoder Specification . gzg:g g::ag ig lr?:r?-ligg side

SGMCV | Small capacity, with core
i Coe cledizlon GOEED Option Specification

3 20-bit single-turn absolute
encoder » High mechanical precision

D | 20-bit incremental encoder

E 22-bit single-turn absolute
encoder

| 22-bit multiturn absolute
encoder

Basic Information on SERVOPACKSs
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1.4 Model Designations

1.4.2 Interpreting Servomotor Model Numbers

Linear Servomotors

SGL O 0O -30 A0 CP O

¥-7 Series Servomotors

+

1st digit Servomotor Type

Code

Specification

SGLG

Coreless models

SGLF

Models with F-type iron core

SGLT

Models with T-type iron core

SGLC

Cylinder models

pm  \Voving Coil/
delClel Magnetic Way
Code Specification
W
Moving Coil
W2
M Magnetic Way

*)
UL RaTI o) Power Supply

Voltage
Code Specification
A 200 VAC

*]
3rd digit on

*3
10th it for Moving Col gggﬁﬁﬁzaﬂon

Code

Specification

Blank

Without polarity sensor

C | Without polarity sensor

H | With polarity sensor

P | With polarity sensor

s With polarity sensor
and thermal protector

T Without polarity sensor,

with thermal protector

*1. Specifications other than those given above depend on the Servomotor type.
*2. For an SGLC Servomotor, this is the fifth digit in the set model number.
*3. For an SGLC Servomotor, this is the tenth digit in the set model number.




1.5 Combinations of SERVOPACKs and Servomotors

1.5.1 Combinations of Rotary Servomotors and SERVOPACKs

E Combinations of SERVOPACKSs and Servomotors

1.5.1

Combinations of Rotary Servomotors and SERVOPACKSs

SERVOPACK Model
Rotary Servomotor Model Capacit
Y pacty SGD7S-
SGM7J-ABA 50 W R70A
SGM7J-01A 100 W R90A
&Ggﬁd '\lflodsls SGM7J-C2A 150 W 1RBA
edium Inertia,
Small Capacity). SGM7J-02A 200 W
3,000 min" SGM7J-04A 400 W 2R8A
SGM7J-06A 600 W
5R5A
SGM7J-08A 750 W
SGM7A-A5A 50 W R70A
SGM7A-01A 100 W R90A
SGM7A-C2A 150 W
1R6A
SGM7A-02A 200 W
SGM7A-04A 400 W 2R8A
SGM7A-06A 600 W 5R5A
(LSG“f7AtMOge|S ! SGM7A-08A 750 W
ow Inertia, Sma
Capacity), SGM7A-10A 1.0 kW 120A
3,000 min""’ SGM7A-15A 1.5 kW
SGM7A-20A 2.0 kW 180A
SGM7A-25A 2.5 kW
200A
SGM7A-30A 3.0 kW
SGM7A-40A 4.0 kW
330A
SGM7A-50A 5.0 kW
SGM7A-70A 7.0 kW 550A
SGM7P-01A 100 W R90A
SMG'\C/JYP '\l/lodf_ls SGM7P-02A 200 W oREA
Medim merte: [ sGM7p-04A 400 W
3,000 min’ SGM7P-08A 750 W 5R5A
SGM7P-15A 1.5 kW 120A
SGM7G-03A 300 W
3R8A
SGM7G-05A 450 W
SGM7G-09A 850 W 7R6A
SGM7G-13A 1.3 kW 120A
SGM7G Models SGM7G-20A 1.8 kW 180A
(Medium Inertia, 2.4 kKW 200A
Medium Capacity), SGM7G-30A* 2.9 kW
in 330A
1,500 min SGM7G-44A 4.4 KW
SGM7G-55A 5.5 kW 470A
SGM7G-75A 7.5 kW 550A
SGM7G-1AA 11 kKW 590A
SGM7G-1EA 15 kW 780A

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

Basic Information on SERVOPACKSs
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1.5 Combinations of SERVOPACKSs and Servomotors

1.5.2 Combinations of Direct Drive Servomotors and SERVOPACKs

152 Combinations of Direct Drive Servomotors and
SERVOPACKS
Rated Torque Instantaneous | SERVOPACK Model
Direct Drive Servomotor Model a Maximum Torque
[N-m] ; SGD7S-
[N-m]
SGMCS-02B 2 6
SGMCS-058 5 15
SGMCS-07B 7 21
SGMCS-04C 4 12
Small Capacity, | SGMCS-10C 10 30 2R8A
Coreless SGMCS-14C 14 42
(SGMCS) SGMCS-08D 8 24
SGMCS-17D 17 51
SGMCS-25D 25 75
SGMCS-16E 16 48
5R5A
SGMCS-35E 35 105
SGMCS-45M 45 135 7R6A
SGMCS-80M 80 240 120A
Medium Capacity, [ 3GMCS-80N 80 240
With Core
(SGMCS) SGMCS-1AM 110 330 180A
SGMCS-1EN 150 450 SOOA
SGMCS-2ZN 200 600
SGMCV-04B 4 12
2R8A
SGMCV-10B 10 30
Small Capacity, [ sGMCV-14B 14 42 5R5A
With Core
(SGMCV) SGMCV-08C 8 24 2R8A
SGMCV-17C 17 51 5R5A
SGMCV-25C 25 75 7R6A
153 Combinations of Linear Servomotors and SERVOPACKSs

. Rated Torque Ins.tantaneous SERVOPACK Model
Linear Servomotor Model IN] MaX|mLE’r\1]1] Torque SGD7S-
SGLGW-30A050C 12.5 40 R70A
SGLGW-30A080C 25 80 RIOA
SGLGW-40A140C 47 140
SGLG SGLGW-40A253C 93 280 1R6A
(Coreless Models), SGLGW-40A365C 140 420 2R8A
Used with Stan- | SGLGW-60A140C 70 220 1R6A
dard-Force Mag- [5G Gw-60A253C 140 440 2R8A
netic Way
SGLGW-60A365C 210 660 5R5A
SGLGW-90A200C 325 1300 120A
SGLGW-90A370C 550 2200 180A
SGLGW-90A535C 750 3000 200A




1.5 Combinations of SERVOPACKs and Servomotors

1.5.83 Combinations of Linear Servomotors and SERVOPACKs

Instantaneous SERVOPACK Model
Linear Servomotor Model AR T Maximum Torque
IN] IN] SGD7S-
SGLGW-40A140C 57 230 1RBA
SGLG SGLGW-40A253C 114 460 2R8A
(Coreless Models), [ 5G| Gw-40A365C 171 690 3R8A
Foreb Mbgnel | SGLGW-60A140C 85 360 1R6A
Way SGLGW-60A253C 170 720 3R8A
SGLGW-B0A365C 255 1080 7R6A
SGLFW-20A090A 25 86
SGLFW-20A120A 40 125 1R6A
SGLFW-35A120A 80 220
SGLFW-35A230A 160 440 3R8A
SGLFW-50A200B 280 600 5R5A
SGLFW-50A380B 560 1200 120A
SGLFW-1ZA200B
SGLFW-1ZA380B 1120 2400 200A
Model ssv(allfrf ype SGLFW2-30A070A 45 135 REA
Iron Cores) SGLFW2-30A120A 90 270
180 540 3R8A
SGLFW2-30A230A% 5 =00 SROA
SGLFW2-45A200A 280 840 5R5A
1680 180A
SGLFW2-45A380A% 560
1500
120A
SGLFW2-90A200A 560 1680
SGLFW2-90A380A 1120 3360 2O0A
SGLFW2-1DA380A 1680 5040
SGLTW-20A170A 130 380 3R8A
SGLTW-20A320A 250 760 7R6A
SGLTW-20A460A 380 1140 120A
SGLTW-35A170A 220 660 SRoA
SGLTW-35A170H 300 600
SGLTW-35A320A 440 1320
SGLT SGLTW-35A320H 600 1200 1204
(Models with T-type
iron Cores) SGLTW-35A460A 670 2000 J80A
SGLTW-40A4008 670 2600
SGLTW-40A600B 1000 4000 330A
SGLTW-50A170H 450 900 5R5A
SGLTW-50A320H 900 1800 120A
SGLTW-80A400B 1300 5000 330A
SGLTW-80AB600B 2000 7500 550A
SGLC-D16A085A 17 60
R70A
SGLC-D16A115A 25 90
SGLC-D16A145A 34 120 R90A
SGLC-D20A100A 30 150 REA
SGLC-D20A135A 45 225
SGLC SGLC-D20A170A 60 300 2R8A
(Cylinder Models) | SGLC-D25A125A 70 280 1R6A
SGLC-D25A170A 105 420 2R8A
SGLC-D25A215A 140 560 5R5A
SGLC-D32A165A 90 420 2R8A
SGLC-D32A225A 135 630 SRoA
SGLC-D32A285A 180 840

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

Basic Information on SERVOPACKSs



1.6 Functions

Functions

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

+ Functions Related to the Machine

Function Reference
gr?(\j/vgroi?rgllogi:gﬁte Settings for the Main Circuit page 5-13
Automatic Detection of Connected Motor page 5-15
Motor Direction Setting page 5-17
Linear Encoder Pitch Setting page 5-18
Writing Linear Servomotor Parameters page 5-19
\?S:Te]g}[gwrg the Phase Sequence for a Linear Ser- page 5-23
Polarity Sensor Setting page 5-25
Polarity Detection page 5-26
Overtravel Function and Settings page 5-30
Holding Brake page 5-35
mg%rssmpplng Methods for Servo OFF and page 5-40
Resetting the Absolute Encoder page 5-50
Setting the Origin of the Absolute Encoder page 5-53
Setting the Regenerative Resistor Capacity page 5-56
Operation for Momentary Power Interruptions page 6-12
SEMI F47 Function page 6-13
Setting the Motor Maximum Speed page 6-15
Multiturn Limit Setting page 6-82
Adjustment of Motor Current Detection Signal
Offset page 6-100
Forcing the Motor to Stop page 6-104
Speed Ripple Compensation page 8-60
Current Control Mode Selection page 8-71
Current Gain Level Setting page 8-71
Speed Detection Method Selection page 8-72
Fully-Closed Loop Control page 10-1
Safety Functions page 11-1

« Functions Related to the Host Controller

Function Reference
Electronic Gear Settings page 5-45
I/0 Signal Allocations page 6-4
Servo Alarm (ALM) Signal page 6-8
Alarm Code (ALO1 to ALOS) Signals page 6-8
Warning Output (/WARN) Signal page 6-9
Rotation Detection (/TGON) Signal page 6-10
/S-RDY (Servo Ready) Signal page 6-10
Speed Control page 6-16
Basic Settings for Speed Control page 6-16
Speed Reference Filter page 6-24
Zero Clamping page 6-24
Speed Coincidence Detection (/V-CMP) Signal page 6-26
Position Control page 6-30




1.6 Functions

Function Reference
Reference Pulse Form page 6-31
E&?ggg ggﬁg Clear Input (CLR) Signal Func page 6-33
Reference Pulse Input Multiplication Switching page 6-34
Positioning Completion (/COIN) Signal page 6-36
Near (/NEAR) Signal page 6-38
Reference Pulse Inhibition and Settings page 6-39
Torque Control page 6-40
Basic Settings for Torque Control page 6-40
Torque Reference Filter Settings page 6-45
Speed Limit during Torque Control page 6-45
Speed Limit Detection (/VLT) Signal page 6-45
Encoder Divided Pulse Output page 6-47
Selecting Torque Limits page 6-63
Vibration Detection Level Initialization page 6-96
Alarm Reset page 12-39
Replacing the Battery page 12-3
Setting the Position Deviation Overflow Alarm
Level page 8-8
« Functions to Achieve Optimum Motions
Function Reference
Speed Control page 6-16
Soft Start Settings page 6-23
Position Control page 6-30
Smoothing Settings page 6-35
Torque Control page 6-40
Tuning-less Function page 8-11
Automatic Adjustment without a Host Reference | page 8-23
Automatic Adjustment with a Host Reference page 8-35
Custom Adjustment page 8-42
Anti-Resonance Control Adjustment page 8-51
Vibration Suppression page 8-56
Gain Selection page 8-66
Friction Compensation page 8-69
Model Following Control page 8-81
Compatible Adjustment Functions page 8-84
Mechanical Analysis page 8-90
Easy FFT page 8-92

Basic Information on SERVOPACKSs



1.6 Functions

« Functions for Trial Operation during Setup

Function Reference
Software Reset page 6-94
Trial Operation of Servomotor without a Load page 7-7
Program Jogging page 7-20
Origin Search page 7-25
Test without a Motor page 7-26
Monitoring Machine Operation Status and Signal
Waveforms page 9-6
- Functions for Inspection and Maintenance
Function Reference
Write Prohibition Setting for Parameters page 5-6
Initializing Parameter Settings page 5-9
Automatic Detection of Connected Motor page 5-15
Monitoring Product Information page 9-2
Monitoring Product Life page 9-2
Alarm History Display page 12-40




Selecting a
SERVOPACK

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

2.1.1 Ratings

Ratings and Specifications

This section gives the ratings and specifications of SERVOPACKS.

2.1.1

Rati

ngs

Three-Phase, 200 VAC

Model SGD7S- R70A | R90A | 1R6A | 2R8A | 3R8A | 5R5A | 7R6A | 120A | 180A | 200A | 330A
Maximum Applicable Motor
Capacity [KW] 0.05 | 0.1 0.2 04 | 05 075 | 1.0 1.5 20 | 3.0 | 5.0
Continuous Output Current [Arms] | 0.66 | 0.91 | 1.6 | 28 | 3.8 | 5.5 76 | 11.6 | 18,5 | 19.6 | 32.9
Instantaneous Maximum Output
Current [Arm] 2.1 3.2 5.9 9.3 11 16.9 17 28 42 56 84
Main | Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Cireuit | input Current [Ams]” | 0.4 | 0.8 | 1.3 | 25 [ 30 [ 41 |57 | 73 [ 10 | 15 | 25
Control Power Supply 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60 Hz
Power Supply Capacity [KVA]' 02 | 03 |05 |10 |13 | 16 | 28 | 32 | 40 | 59 | 75
vaaii”Ci’CUitpowerLOSS 50 | 7.0 | 11.9 | 22,5 | 285 | 38.9 | 49.2 | 72.6 |104.2 |114.2|226.6
Control Circuit Power
POW(ir Loss [W] 12 12 12 12 14 14 14 15 16 16 19
Loss Built-in Regenerative
Resistor Power Loss [W] |~ B B B 8 8 8 10 16 16 36
Total Power Loss [W] 17.0 | 19.0 | 23.9 | 34.5 | 50.5 | 60.9 | 71.2 | 97.6 |136.2 |146.2 |281.6
Built-In Resistance
_ - - - 40 40 40 20 12 12 8
Regen- | Regener- | [Q]
erative | 8V6 | apacity W 40 | 40 | 40 | 60 | 60 | 60 | 180
Resis- | Resistor | Capacity W] | — - - -
tor ini
Minimum Allowable 40 | 40 | 40 | 40 | 40 | 40 | 40 | 20 | 12 | 12 | 8
External Resistance [Q]
Overvoltage Category Il
* This is the net value at the rated load.
Model SGD7S- 470A 550A 590A 780A
Maximum Applicable Motor Capacity [kW] 6.0 7.5 11 15
Continuous Output Current [Arms] 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 110 130 140 170

Main Circuit

Power Supply

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

Input Current [Arms]’!

29

37

54

73

Control Power Supply

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

Power Supply Capacity [kVA]"! 10.7 14.6 21.7 29.6
Main Circuit Power Loss [W] 271.7 326.9 365.3 501.4
Control Gircuit Power Loss [W] 21 21 28 28
Power Loss"! ; , " * " .
External Regenerative Resistor Power Loss [W] 180" 350" 350" 350"
Total Power Loss [W] 292.7 347.9 393.3 529.4
Regenertive tElxternaI. Regenera- Resisténoe ] 6.25" 3.13" 3.13" 3.13%
Resistor ve Resistor Capacity W] 880" 1760" 1760" 1760"
Minimum Allowable External Resistance [Q] 5.8 2.9 2.9 2.9

Overvoltage Category

*1. This is the net value at the rated load.

*2. This value is for the optional JUSP-RAQ4-E Regenerative Resistor Unit.
*3. This value is for the optional JUSP-RAO5-E Regenerative Resistor Unit.



2.1 Ratings and Specifications

2.1.1 Ratings
Single-Phase, 200 VAC
Model SGD7S- R70A | R90A | 1R6A | 2R8A | 5R5A 120A
Maximum Applicable Motor Capacity kW] 0.05 0.1 0.2 0.4 0.75 1.5
Continuous Output Current [Arms] 0.66 0.91 1.6 2.8 5.5 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 16.9 28

Power Supply

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

Main Circuit

Input Current [Arms]"

0.8 \ 1.6 \ 2.4 \ 5.0

87 |

16

Control Power Supply

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

Power Supply Capacity [KVA]' 0.2 0.3 0.6 1.2 1.9 4.0
Main Circuit Power Loss [W] 5.0 71 12.1 23.7 39.2 71.8
Control Circuit Power Loss [W] 12 12 12 12 14 16
Power Loss’ Built-in Regenerative Resistor Power Loss N _ _ _ 8 16
(W]
Total Power Loss [W] 17.0 19.1 241 35.7 61.2 103.8
Regenerative Built-ln Begenera— Resistgnce Q] - - - - 40 12
Resistor tive Resistor Capacity [W] - - - - 40 60
Minimum Allowable External Resistance [Q] 40 40 40 40 40 12
Overvoltage Category Il
* This is the net value at the rated load.
270 VDC
Model SGD7S- R70A | RO0A | 1R6A | 2R8A | 3R8A | 5R5A | 7TR6A | 120A
Maximum Applicable Motor Capacity kW] 0.05 | 0.1 0.2 0.4 0.5 | 0.75 1.0 1.5
Continuous Output Current [Arms] 0.66 | 0.91 1.6 2.8 3.8 55 7.6 11.6
Instantaneous Maximum Output Current [Arms] 2.1 3.2 5.9 9.3 11.0 | 16.9 | 17.0 | 28.0

Power Supply

270 VDC to 324 VDC, -15% to +10%

Main Circuit

Input Current [Arms]"

0.5 \ 1.0 \ 15 \ 3.0 \ 3.8 \ 4.9 \ 6.9 \ 11

Control Power Supply

270 VDC to 324 VDC, -15% to +10%

Power Supply Capacity [KVA]" 0.2 0.3 0.6 1 1.4 1.6 2.3 3.2
ch]'” Clreuit PowerLoss |4 4 | 59 | 98 | 17.5 | 23.0 | 30.7 | 38.7 | 55.8
Power Loss [CV\</)]ntr0| Circuit Power Loss 10 10 10 10 14 14 14 15
Total Power Loss [W] 16.4 | 179 | 21.8 | 29.5 | 37.0 | 44.7 | 52.7 | 70.8
Overvoltage Category I
* This is the net value at the rated load.
Model SGD7S- 180A | 200A | 330A | 470A | 550A | 590A | 780A
Maximum Applicable Motor Capacity kW] 2.0 3.0 5.0 6.0 7.5 11.0 15.0
Continuous Output Current [Arms] 18.5 19.6 32.9 46.9 54.7 58.6 78.0
Instantaneous Maximum Output Current [Arms] 42.0 56.0 84.0 110 130 140 170
Power Supply 270 VDC to 324 VDC, -15% to +10%
Main Circuit "
Input Current [Arms] 14 ‘ 20 ’ 34 ‘ 36 ‘ 48 ’ 68 ‘ 92
Control Power Supply 270 VDC to 324 VDC, -15% to +10%
Power Supply Capacity [KVA]' 4.0 5.9 7.5 10.7 14.6 21.7 29.6
'[\\’,'ﬁ'” CircuitPowerLoss | g5 7 | 835 | 146.2 | 211.6 | 255.3 | 243.6 | 343.4
Power Loss [C\)Ac/)]ntrol Circuit Power Loss 16 16 19 o1 o1 o8 o8
Total Power Loss [W] 98.7 99.5 | 165.2 | 232.6 | 276.3 | 271.6 | 371.4

Overvoltage Category

* This is the net value at the rated load.

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.2 SERVOPACK Overload Protection Characteristics

212 SERVOPACK Overload Protection Characteristics

The overload detection level is set for hot start conditions with a SERVOPACK surrounding air tem-

perature of 55°C.

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

cable line) is performed.

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

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

10000
SERVOPACK Model:
& 1000 S SGD7S-3R8, -5R5, -7R6,
s ~ -120, -180, -200, -330, =
£ -470, -550, -590, or -780 ]
& 100 S X
E ‘\\ \\\
8 N
10 ESERVOPACK Model:
FSGD7S-R70, -R90,
[ -1R6, or -2R8
1 Instantaneous maximum output current % 100%
(o]
100 200 230 Continuous output current
(Continuous output current) SERVOPACK output current (Instantaneous maximum output current)

(continuous output current ratio) (%)

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

213 Specifications

Specification

IGBT-based PWM control, sine wave current drive

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

Item
Control Method
With Rotary
Servomotor
Feedback
With Linear
Servomotor

« Absolute linear encoder (The signal resolution depends on the abso-
lute linear encoder.)

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




2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

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?
Environ- Degree SERVOPACK Model: SGD7S-
mental Degree of Protection IP20 R70A, RO0A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A
Conditions

IP10 120A00A008, 180A, 200A, 330A, 470A, 550A, 590A, 780A

Pollution Degree

2

» Must be no corrosive or flammable gases.

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

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

Altitude”! Refer to the following 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

Applicable Standards

Refer to the following section for details.

IZZ Compliance with UL Standards, EU Directives, and Other Safety Stan-
dards on page xxii

Mounting

Mounting SERVOPACK Model: SGD7S-
Base-mounted All Models

R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A,
7R6A, 120A, 180A, 200A, 330A

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

Rack-mounted

Speed Control Range

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

Coefficient of Speed
Perfor- Fluctuation™?
mance

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

0% of rated speed max. (for a load 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 Set-
ting

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

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

I/O Signals

Encoder Divided
Pulse Output

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

Linear Servomotor
Overheat Protection
Signal Input

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

Sequence
Input
Signals

Fixed
Input

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

Input
Signals
That Can
Be Allo-
cated

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

Input method: Sink inputs or source inputs

Input Signals

+ /S-ON (Servo ON) signal

» /P-CON (Proportional Control) Signal

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

« /ALM-RST (Alarm Reset) signal

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

« /SPD-D (Motor Direction) signal

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

» /C-SEL (Control Selection) signal

» /ZCLAMP (Zero Clamping) signal

 /INHIBIT (Reference Pulse Inhibit) signal

 /P-DET (Polarity Detection) signal

» /G-SEL (Gain Selection) signal

 /PSEL (Reference Pulse Input Multiplication Switch) Signal

« SEN (Absolute Data Request) signal

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

changed.

Sequence
Output
Signals

Fixed
Output

Allowable voltage range: 5 VDC to 30 VDC
Number of output points: 1
Output signal: ALM (Servo Alarm) signal

Output
Signals
That Can
Be
Allocated

Allowable voltage range: 5 VDC to 30 VDC

Number of output points: 6

(A photocoupler output (isolated) is used for three of the outputs.)

(An open-collector output (non-isolated) is used for the other three out-
puts.)

Output Signals

+ /COIN (Positioning Completion) Signal

» /NV-CMP (Speed Coincidence Detection) Signal

» /TGON (Rotation Detection) Signal

« /S-RDY (Servo Ready) signal

« /CLT (Torque Limit Detection) Signal

 /VLT (Speed Limit Detection) Signal

« /BK (Brake) signal

* /WARN (Warning) Signal

« /NEAR (Near) signal

« /PSELA (Reference Pulse Input Multiplication Switching Output) sig-
nal

« ALO1, ALO2, and ALO3 (Alarm Code) signals

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

changed.




2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem Specification
Inter- Digital Operator (JUSP-OP05A-1-E) and personal computer (with Sig-
faces maWin+)
RS-422A | 1:N
Communi- | Commu- | Up to N = 15 stations possible for RS-422A port
cations nications
(CN3) :
Communi- AXis ,
cations Address | Set with parameters.
Setting
USB Interface | Personal computer (with SigmaWin+)
Communi- | Gommu-
cations P'Ca' Conforms to USB2.0 standard (12 Mbps).
(CN7) ions
Standard

Displays/Indicators

CHARGE indicator and five-digit seven-segment display

Panel Operator

Four push switches

Analog Monitor (CN5)

Number of points: 2

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

Accuracy: 220 mV (Typ)

Maximum output current: £10 mA

Settling time (x1%): 1.2 ms (Typ)

Dynamic Brake (DB)

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

Regenerative Processing

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

Refer to the following catalog for details.

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

Overtravel (OT) Prevention

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

Protective Functions

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

Utility Functions

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

Safety
Functions

Inputs

/HWBB1 and /HWBB2: Base block signals for Power Modules

Output

EDM1: Monitors the status of built-in safety circuit (fixed output).

Applicable Stan-

dards™

ISO13849-1 PLe (Category 3) and IEC61508 SIL3

Applicable Option Modules

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

Selecting a SERVOPACK
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2.1 Ratings and Specifications

2.1.3 Specifications

Continued from previous page.

Iltem

Specification

Soft Start Time Set-

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

Controls

Compensation

ting
Refer- « Maximum input voltage: +12 V (forward motor rotation for positive ref-
r? er erence).
ence » 6 VDC at rated speed (default setting). Input gain setting can be
Voltage changed.
Input Input
Imped- Approx. 14 kQ
Signal ange PP
Circuit
Speed Time
Con- Con- 30 ps
trol stant
Rota-
tion
Eggo_ With Proportional Control signal
Internal Selec-
Set Speed tion
Control
With Forward/Reverse External Torque Limit signals (speed 1 to 3
Speed .
Selec- selection).
. Servomotor stops or another control method is used when both signals
tion
are OFF.
Feedforward

0% to 100%

Output Signal Posi-
tioning Completed
Width Setting

0 to 1,073,741,824 reference units

Sﬁg One of the following is selected:
P Sign + pulse train, CW + CCW pulse trains, and two-phase pulse trains
ulse ) S . ;
F with 90° phase differential
orm
. Input . .
Ptic;sn|- Ref- | Form Line driver or open collector
Con- eren . * Line Driver
trol | In- ce | Maxi- Sign + pulse train or CW + CCW pulse trains: 4 Mpps
put | puls mu”l Two-phase pulse trains with 90° phase differential: 1 Mpps
Sig- | es FI’F(;EJ « Open Collector
nals quency Sign + pulse train or CW + CCW pulse trains: 200 kpps
Two-phase pulse trains with 90° phase differential: 200 kpps
Input
Multiplica- | 4 1, 100 times
tion
Switching
. Position deviation clear
Clear Signal Line driver or open collector
» Maximum input voltage: +12 V (forward torque output for positive ref-
Refer- erence).
\e/gﬁg e |° 3 VDC at rated torque (default setting). Input gain setting can be
9 changed.
Torque
Con- | Input Input
ol | Signal Imped- | Approx. 14 kQ
ance
Circuit
Time 16 us
Constant

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

2-8



2.1 Ratings and Specifications

2.1.3 Specifications

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

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

Coefficient of speed fluctuation = x 100%

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

Selecting a SERVOPACK
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2.2 Block Diagrams

2.2.1 SGD7S-R70A, -R90A, and -1R6A

Block Diagrams

2.2

SGD7S-R70A, -R90A, and -1R6A

CN11

|______________________BW_/® Béo??,o-_________l Servomotor
. L1 Varistor U | L
Main -+ = 9o S i . o)
circuit J;'-Z l+ x ] V1L
ower — —3
e ! @ ) 1 z + I w!
supply ¢ L3 " = I lee pY
. D o) |
© Dynamic !
(f/ /—/ braﬁacw‘cu\t — i
oo == ST
] I
o | |
I
1 Volt Rel Volt ] [Temperat Gate di Curent |
| o = st | [cate ave] e | p] | S | i |
! I
| I -
I ' i CN2
| |
L1 C Varistor ! <—J—>
Control © — 1 Control : Aﬂliilog CONS Analog monitor
‘<> Vvoltage
pOWer L2C @ T power : COH\/Q%TEV’ CN1 output
supply @ A supply : Reference pulse input
)_ﬁ 1 P Encoder divided
= [} rocessor . pulse output
y oo oommmmmmmmmmmm o (PWM control, position/
speed calculations, etc.)
| A/D Reference voltage
[} input
| @ @ @ @ 1’0 1/0 signals
| Panel Operator
|_ CN11 CN12 CN3 4 CN7 ;CNS
| ] — - - — - — - - — | — - — - — - — -
Option Module Option Module Digital Operator Computer Safety function signals
222 SGD7S-2R8A
| Bl ®TB2T B3 1 Servomotor
. L1 \Varistor U | -
Main *+ — $—9-es — > o
circuit ] 2 _ l+ x | | — Vi
power @ N ,T*
1 [crarce | ¥ = I | M
supply HL3 ¢ = : ) S VY A H WT
I
L o1 Dynamic %O |
|:(]7 — brake airout | == | !
o2 !
o LT
o | |
I
| Temperatr Gate driv Current 1
| Votage [ Roay | Votage | [t arive | Tt | [ et ]| o | i :
! I
| % ' }_
| | i CN2
| ' . [
L1C Varistor !
Control @ = ¥ Control | frciog CNS Andlog monior
power || o¢c T- power : converter|  CNq outey
* * supply | Reference pulse input
supply Y@ | pulse inp
| Encoder divided
= ] Processor pulse output
P ——— (PWM control, position/
speed calculations, etc.
| P ) \ﬂl Reference voltage
| , input
(o] [0 [0] [o] v
| /0 1/O signals
| Panel Operator
L,

Option Module Option Module

Digital Operator

Computer

Safety function signals



2.2 Block Diagrams

2.2.3 SGD7S-3R8A, -5R5A, and -7R6A

223

SGD7S-3R8A, -5R5A, and -7R6A

| B1/® BTZ B3 Fan |
1
i | Servomotor
| { Varistor Ul L
Main | TT L l 3 J ! v
circuit . - B -
1 N [crwrce | Y 7 1
power H
T JT * v

(©]

supply &5 o /j s :
'\ Dynamic
EEZ FQ — =]

Gate drive
overcurrent protection

Temperature
sensor

Voltage

sensor | [Gate drive

Current
sensor

|

| Voltage Relay
sensor drive

' t

|
¢L1 C Varistor

-
= R ! CN2
Control | 1+ Cé’xe’?' i (—’
power ?ch 3 @ 1| ooy ! = oNs T,
supply @ : ™| voltage [ ™ OU:)Y:? monitor
| converter| N1
|______________________________________I Reference pulse input
| P Encoder divided
rocessor pulse output
| (PWM control, position/
| speed calculations, etc.) TAD | Reference voltage
| input
1 48] 1/0 signals
| Panel Operator
CN11 CN12 CN3 CN7 lCN8 |
! —- - — - ) — - Fe— - — - — - — -3 - —
Option Module Option Module Digital Operator Computer Safety function signals
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2.2 Block Diagrams

2.2.4 SGD7S-120A

2.24

SGD7S-120A

 Standard Specifications: Three-Phase, 200-VAC Power Supply Input

Servomotor
|1 Varistor — U o
= *—— < *— 1
Main ! l+ & | v
circuit JL2 1. _ —
power 1 % L[ z T * A wl
supply L3 ] | T - Iﬁ 1 /J 3 s s :
o1 Overheat Fape— |
o e ] £ |
&@2 [ !
I
o | :
T | |
! |
| a9 jit e | |cate arve) || catearve || S |
l (/ |
| - 1 ! !
i ! I CN2
1 <—J—>
L1C Varistor !
Control = j Control : Analog CN5 Analog monitor
ontro + power | voltage output
power . L2C 1 supply | converter]  CN1
supply O@ hd hd : Reference pulse input
J)j 1 Encoder divided
= ] Processor pulse output
e
(PWM control, position/
| speed calculations, etc.)
| 47 Reference voltage
| . input
[ [0 [¢] [o] ol
| 1o /O signals
| Panel Operator
CN11 CN12 CN3 CN7 ¥CN8 !
! — - F—-— - 1} -— —_———— - ——— —-d
Option Module Option Module Digital Operator Computer Safety function signals



2.2 Block Diagrams

2.2.4 SGD7S-120A

» Optional Specifications: Single-Phase, 200-VAC Power Supply Input (SERVOPACK Model:
SGD7S-120A00A008)

Servomotor
|1 Varistor U I
, = » . ’ -
Main ! 1 l‘ M = v |
circuit | L2 T ) - Q
power ™ % I ) ] wl
supply L . . | *—o
L3 i 1l [ o |
Overheat/overcurrent|
i@ﬂ — et ] £9 :
02 1
I
I
] :
I
| e o e | [ [ caeo | e |
!
I t r
I 1 F-—-===
| | I CN2
|
|
I L{C Varistor |
ﬁ) = i Control | Analog CNS Analog monitor
Control oG @ * | power ! voliage o output
— converter
pOWell’ o *® I supply : Reference pulse input
supply @ 1 Encoder divided
1 = | pulse output
————————————————————————————————————— - Processor
| (PWM control, position/
| speed calculations, etc.)
| A/D Reference voltage input
! [ [0 [¢] [o]
| Panel Operator 1’0 1/O signals
|
| CN11 CN12 CN3 4 CN7 lCNS T
- - = _-_— - — — f— - — - — - — - —
Option Module Option Module Digital Operator Computer Safety function signals
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2.2 Block Diagrams

2.2.5 SGD7S-180A and -200A

225 SGD7S-180A and -200A

|
! Servomotor
| { Varistor J | m
. — ° Py Py ° — A
Main ! 1 l~ N = |
circuit L2 T R — Vv
power 1 N g T ) %i | wl M
o o0 | T Lo L T
° ® |
o miBan = ‘
i — [ ortecton o] £¢ ;
02 !
| 5 1
T 1
| |
I
| e por e ] ][ cmeane] [ |
| F
I i1 F-—-z—=
|
| | I —
| | {C Varistor :
? ! = i Gontrol ! » Analog Analog monitor
Control e @ * | power : voltage oNA output
— converter .
powelr 5 Py I supply : lae—— [ | Reference pulse input
supply | ™ | Encoder divided
e o J pulse output

Processor
(PWM control, position/
speed calculations, etc.)

Reference voltage

input

Panel Operator <—> 1/O signals

CN11 CN12 CN3 ‘ CN7 lCNS T
4

-4 } = — - - — - — ] \ — - - — - — - — 1-—

Option Module Option Module Digital Operator Computer Safety function signals

|
|
|
i EEEEEE
|
|




2.2 Block Diagrams

2.2.6 SGD7S-330A

2.26

SGD7S-330A

Fan 1 Fan2 |
| |
| L i Servomotor
|4 Varistor ) U L
-0 b . PR . — A
Main L l R &) |
circuit ] 1.2 1 . @ h - — V o
power 1 N 1 2 T ) {.L ] wl
supply | | 3 T T . . | . »
° . . — T 1 i
' ) | z=] S|
?9 1 /—/ protection ks crouit | == |
5 I
o 1
I
| Voltage Thyristor :
| sensor drive :
I
| Voliage | forgeae] [ Gate drive | e :
I}
|
I k-
| |
|
I | {G Varistor :
(f/ = i Control | Analog Analog monitor
Control LoG @ * | power : vohagns oNA output
= converter e
pOWell’ 5 . I supply : Reference pulse input
Su
pply I Encoder divided
e L _____ d Processor puise output
| (PWM control, position/
| speed calculations, etc.)
| AD Reference voltage
— input
! [ [o] [¢] [o]
| Panel Operator /0 1/O signals
|
| CN11 CN12 CN3 ; CN7 lCNB T
- -—- -— - — - f——— e — - - —
Option Module Option Module Digital Operator Computer Safety function signals
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2.2 Block Diagrams

2.2.7 SGD7S-470A and -550A

2.2.7

SGD7S-470A and -550A

______________________Bﬂ_w Fan 1 Fan 2 Fan3 |
' |
! ‘% ! Servomotor
L1 Varistor 1 _ . Ul
= LT
Main T ai T |
cireuit | L2 TT. @ h - Vs
power % 1 N 1 e wl
supply éLS ] I I [ T

e
|

L1C Varistor

Overheat/overcurrent
protection

Dynarmic
brake cicuit | == ]

Voltage
Sensor

Femperature]
sensor

Current
sensor

Gate drive ‘

Control? @ = 1+ ngr\],g?‘
power d)LZC 3| supply
supply | @
e e
|
! [ [9] [0 [a]
| Panel Operator
|

CN11
}

Option Module

Option Module

(PWM control, position/
speed calculations, etc.)

Analog
voltage
converter

CN1

Processor

CN3
—

Digital Operator

Computer

Safety function signals

Analog monitor
output

Reference pulse input

Encoder divided
pulse output

Reference voltage
input

1/0 signals



2.2 Block Diagrams

2.2.8 SGD7S-590A and -780A

228

SGD7S-590A and -780A

|r B1/®TB2 Fen1 Fan2  Fan3  Fand |
| - ! Servomotor
. f |l —
L1 Varistor J U
oo ° ° e ° —
Main ! L l+ R L |
cirouit | L2 TT. @ ﬁ — Ve
power 1 1 N 1 =z I T {.L ] wl M
supply éLS T T L . . Y T ‘
o T S eanil
?@ 1 /—/ protection popnamio g(]j !
|
Q92 |
|
|
| Voltage Thyristor 1
| sensor drive |
| Voltage ’Temperaluve Gate drive ‘ Current |
sensor sensor sensor !
I (J
[ i1 i
| | I CN2
|
] |
I L{1C Varistor | <—J—>
Cont l(f‘ * — i+ Control | »| Analog CN5 Analog monitor
onNtro @ power | voltage output
power L2C 1’— | | converter| CN1
| o e o supply : Reference pulse input
supply | Encoder divided
e o J pulse output
Processor
| (PWM control, position/
| speed calculations, etc.)
| AD Reference voltage
input
! [o] [0 [¢] [o]
| Panel Operator /0 1/0 signals
|
| CN11 CN12 CN3 4 CN7 lCNS T
- -—- -———— — - F——————— e - —
Option Module Option Module Digital Operator Computer Safety function signals
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2.3 External Dimensions

2.3.1 Front Cover Dimensions and Connector Specifications

External Dimensions

231 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

S
S5

« Connector Specifications

C,ig?:l?_ Model ’\(l;]:";it:;r Manufacturer
CN1 10250-59A3MB 50| 3M Japan Limited
CN2 3E106-0220KV 6| 3M Japan Limited
CN3 gES_—EEJéLFDTN- 14 | Honda Tsushin Kogyo Co., Ltd.
CN7 2172034-1 5 | Tyco Electronics Japan G.K.
CN8 1981080-1 8 | Tyco Electronics Japan G.K.

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



2.3 External Dimensions
2.3.2 SERVOPACK External Dimensions

232 SERVOPACK External Dimensions

Base-mounted SERVOPACKS
» Three-phase, 200 VAC: SGD7S-R70A, -R90A, and -1R6A

[to]

2xM4

o

Exterior

Two sets of terminals
168
160 +0.5 (mounting pitch)

25 10 £0.5 (mounting pitch)

‘ (75) 140 40
Mounting Hole Diagram
Approx. mass: 0.8 kg

H Selecting a SERVOPACK

Unit: mm
- Three-phase, 200 VAC: SGD7S-2R8A
%s\ © 2xM4
> N
w [ |
o g | |
g [ g ! ‘ Exterior
IS 2 |
8% 3 g3l
13 o Bl
] =1 |
) gl |
|
1 —h)
Ground (4) 5 20 +0.5 (mounting pitch)
terminals
2 x M4 70 40

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

§\\\ 0 3xM4

Iy ] m 1

Exterior

168
160
Two sets of terminals

168
160 £0.5 (mounting pitch)

g
| 4) 6 | |58205mountingpich)
Ground
terminals
2 x M4 180 70

e B —
Mounting Hole Diagram
Approx. mass: 1.6 kg
Unit: mm
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2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

« Three-phase, 200 VAC: SGD7S-120A

168
160
Two sets of terminals

|

Ground
terminals

2x M4

S,

80 +0.5 (mounting pitch)

168
160 +0.5 (mounting pitch)

Mounting Hole Diagram
Approx. mass: 2.2 kg

3xM4
,,,,,,,, 7ﬁ

Exterior

Vo

Unit: mm

- Three-phase, 200 VAC: SGD7S-180A and -200A; Single-phase, 200 VAC: SGD7S-120A00A008

J

W ] 5]
! 1
g | \
a8 i
g | \
= |
feelf=! i) ‘ Exterior
82 88 | P a—
o | |
= |
Fi !
ol ! i
kS ‘ ‘
] H
[ N CIO ~J * u q ,,,,, 4MJ'
' 4)
Terminals © (.
14 x M4 Ground s 75 %0‘5 -(moummg pitch)
terminals 82.5 £0.5 (mounting pitch)
Terminal Details 2x M4 100 100
Mounting Hole Diagram
Approx. mass: 2.7 kg
Unit: mm
» Three-phase, 200 VAC: SGD7S-330A
4xM5
© Exterior
§ — L al
B ' H |
N i O D ® o o ‘ I
L il = I
e r o o |
| I Bl ol || |
o I f . 2 3 ‘
e ® S
@c—=n=n o o o
g | |
ﬂ + |
18xM4 gl | ‘
@ @ ﬂ‘ ‘
Y [lo
. . ©) 84405
Terminal Details (mounting pich)
Ground 110 (75) 210 13 |
terminals 110
2 x M4

Mounting Hole Diagram

Approx. Mass: 4.4 kg

Unit: mm



2.3 External Dimensions

» Three-phase, 200 VAC: SGD7S-470A and -550A

315

Terminals
4xM5

Ground
terminals
2xM5

» Three-phase, 200 VAC: SGD7S-590A and -780A

390

Ground
terminals
2xM6

260

2.3.2 SERVOPACK External Dimensions

Exterior

© 4xM6
e
Fid St
-
I}
a|
(o)
S Exterior
C
ol 3
o E
e}
o
+
w
Ql
o
(&)
Terminals Yoe FYa
8xM5 142 + 0.5
14 (mounting pitch)
(75) 210 170
Mounting Hole Diagram
Approx. Mass: 8.2 kg
Unit: mm
2 4xM6
e
T £
(g -
L
q
2] 2
f Terminals £
4xM6 ol 3
3 £
Terminals (\g
8xM6 H
Yo}
N~
@
200 + 0.5
30 (mounting pitch)

Rack-mounted SERVOPACKS

Hardware Option Code: 001
» Three-phase, 200 VAC: SGD7S-R70A, -R90A, and -1R6A

© 2 36
N
w
< |2UF
Y
S| |uferad
E|  |4on] g
,Q [=ls]
w| .o =
®|g8 o k<] oo
A = n on|
ot oo i
B |Hon
o Bl
b=
=l
on|
o0
oo i
©

7 Ground |
terminals
2 x M4

sodsostasaaldd

(79)

210

260

Mounting Hole Diagram

Approx. Mass: 15.5 kg

195

Unit: mm

2~ 2 x M4

|
= I
el I
Z| ‘ !
O
£ = | Exterior
5 € | rg
o © |
g © ‘ |
o -
S | ‘
+ |
o
) I
- |

L %J

20
40

Mounting Hole Diagram

Approx. mass: 0.8 kg
Unit: mm

H Selecting a SERVOPACK
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2.3 External Dimensions

» Three-phase, 200 VAC: SGD7S-2R8A

2

36

2.3.2 SERVOPACK External Dimensions

0
~

195

168
160
Two sets of terminals

Ground
terminals
2 x M4

195

©
~ ™~ , 2 x M4
—

|
= |
L
= |
2 .
= g | Exterior
> | e
o ©
g ¢ !
o |
S | ‘
+
o |
® |

|
20
40

Mounting Hole Diagram

Approx. mass: 1.0 kg

» Three-phase, 200 VAC: SGD7S-3R8A, -5R5A, and -7R6A

le}
~ 18.5

195
168
160
Two sets of terminals

Ground
terminals

2 x M4

9
~|15.5

195
168
160
Two sets of terminals

13

©)

Ground
terminals
2 x M4

18

180

Unit: mm
(o}
~ ~ 2 x M4
. A
i | j
=
S
g ‘ |
g | | Exterior
© g g ‘/
& €
~| &l ©
- N
S |
+ ! ‘
o |
ee}
| |
v 777
36.5
70
Mounting Hole Diagram
Approx. mass:1.6 kg
Unit: mm
"i’- N 4 x M4
Y%7 %
— ! |
<
S
2
=1E } } Exterior
0|3 |E ”
2| E |o ‘ ‘
~|©
w0 [~
3 | |
Q | |
) L» ‘
AR 7 ——@7
% 5005
23 (mounting pitch)
93

Mounting Hole Diagram

Approx. mass: 2.2 kg
Unit: mm



2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

» Three-phase, 200 VAC: SGD7S-180A and -200A

2 205 4x M4
-] = N
74 %
| o |
=
L
2| |
(o))
£ e | | E
ol ol © § € | | Exterior
§9® “é%‘
w
o | |
A | |
o
o
5] L
Y
% 500.5
18 28 Z (mounting pitch)
8 103
Ground
terminals Mounting Hole Diagram
2x M4 = Rl
Approx. mass: 2.7 kg
Unit: mm
» Three-phase, 200 VAC: SGD7S-330A
uv\j' L] 4 x M5
. ~
<+ [ B vts S ;0P
2 J" == JE.—""—“&—M—'LE‘—W“
= |
D© 9 i | !
£ !
: |
ol o @@’ ° © = g ‘ | Exterior
& & I 23|l | e
== 4
== N
w0
| o]
H |
-] o |
~ |
N I
— 0 S e
12 ~ S 0405
(2.5) 111 (2.5) o4 30.5 (mounting pitch)
[116 75) 210 ©) 16
Ground f I
terminals
2 x M4

H Selecting a SERVOPACK

Mounting Hole Diagram

Approx. mass: 4.9 kg

Unit: mm
Duct-ventilated SERVOPACKSs
Hardware Option Code: 001
» Three-phase, 200 VAC: SGD7S-470A and -550A
4 x M6
£ L ¥ &
g g < Exterior
i o 3| €
3 8 £lg Cutout
_ R TC 8
Terminals 2
4 x M5 ®®®®+®.?®®
. fh B
ZTTA‘@?'S 170 85 ||, 145+05
Ground (mounting pitch)
torminals 4 162 min
170

Mounting Hole Diagram

Approx. mass: 8.4 kg
Unit: mm
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2.3 External Dimensions

2.3.2 SERVOPACK External Dimensions

» Three-phase, 200 VAC: SGD7S-590A and -780A

Terminals
4 x M6

Terminals

8 x M6
Ground
terminals
2 x M6

N

136 (75)

4 x M6
o
(]
W ¥
<
(e}
)
L
g
jo)
£
c
@l o3l E
o & E o
> = 8 Cutout
S vl &
o
+
0
N~
@
— U #
45,11l 235+0.5 ‘
(mounting pitch)
8 244 min
260

Mounting Hole Diagram

Exterior

Approx. mass: 13.8 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, 200 VAC
RST

Molded-case
circuit breaker

Noise Filter

SERVOPACK

= O
Magnetic Contactor g
] Analog Monitor Cable
by

CN5 E}

Digital Operator

Digital Operator cable

g )

Selecting a SERVOPACK

/
[
[
! I
[
[
! I
[
D
! ’
| | main circuit wires |
L renel (1= CN7
o men i Computer Cable
| o]l -
L L ol
! 1 e 1/O Signal Cable
I
[ 0|9
3 | External ol O cm— .
L Extema\ . Regenerative il
I Regenerative ;
P Registor* Resistor Cable | ®E : Safety Function Device Cable
o = EAEE— 13
! I
vl F e ‘
| i 7 y—ma U
[N Holding brake * ( Y
oo power supply unit
& \
Ck‘ :
" =
[ y Battery Case —
I Ground ‘7
Magnetic Contactor J cable E;Sc?)%::; an absolute
™ |
l\ \\ \
TR , Servomotor &) Encoder Cable—
(Wires required for a Servomotor with a Brake) ﬂ N Main Circuit Cable —|
Servomotor
Encoder Cable A
Main Circuit Cable (- I

Direct Drive Servomotor

Rotary Servomotor

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

*2. The power supply for the holding brake is not provided by Yaskawa. Select a power supply based on the hold-
ing brake specifications.
If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the 1/0 signals of the CN1 connector.
If the power supply is shared, the 1/O signals may malfunction.
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2.4 Examples of Standard Connections between SERVOPACKSs and Peripheral Devices

« Linear Servomotor

Power supply
Three-phase, 200 VAC
RST

2

=

L] =

Molded-case
circuit breaker [@
[T

Noise Filter

SERVOPACK

SERVOPACK cHARec D < 7%]
main circuit wires | ‘ HjM}
Control {_ u m': i
Power I ol g
Supply Cable 1D JIES
L q
o
L
LE B External 9
External Regenerative !
Regenerative Resistor Cable ’
Resistor y
f H
L
v F ,

Linear Encoder Cable

Digital Operator

Analog Monitor Cable

===

Digital Operator cable

Engineering Tool

Computer Cable
1/0 Signal Cable

[ -

EhED—{ 1>

Safety Function Device Cable

Sensor Cable

Linear Servomotor

* External Regenerative Resistors are not provided by Yaskawa.



SERVOPACK
Installation

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

Installation Precautions ................32
Mounting Types and Orientation . .......3:3.
Mounting Hole Dimensions ... 34
‘Mounting Interval ....................35
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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 installation surface of the SERVOPACK so that the SERVO-
PACK will not be subjected to vibration.

m Other Precautions

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



3.2 Mounting Types and Orientation

Mounting Types and Orientation

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

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

Note: Prepare two to 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.)

» Base-mounted SERVOPACK
bt

Base

SERVOPACK

bt

Airflow

» Rack-mounted SERVOPACK

5

S Rack E

4_9

chE bt 2
X

2

o

@]

SERVOPACK 7
LL

%)
i [ 3

Airflow

* Duct-ventilated SERVOPACK

i foy
- Duct

®

/|

SERVOPACK

®

®

P

T
bt
Airflow
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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
: B-——-{—
< (@]
S ——b——
G H

€ X-7-series Mounting Hole Dimensions

Dimensions (mm) Screw Number
SERVOPACK Model ) of
A B C D E F G H Size SO
R70A, RO0A,
1R6A 168 | 5 | 16005 | 40 | 35 - 25 - M4 2
2R8A 168 | 5 | 160+0.5 | 40 5 - 25 - M4 2
3R8A, 5R5A,
7R6A 168 | 5 | 160+£0.5 | 70 6 |58+0.5| 64 - M4 3
SGD7S- |120A 168 | 5 | 160+0.5 | 90 5 |8040.5|12.5 - M4 3
180A, 200A,
120A000008 188 | 5 | 180+0.5 | 100 | 95 - 12.5| 75+0.5 M4 3
330A 258 | 6 250+0.5 | 110 | 5 |100£0.5| 13 | 8440.5 M5 4
470A, 550A 315 | 6 |302.5+0.5| 170 | 14 |142+0.5| 14 |14240.5| M6 4
590A, 780A 390 | 7.5 | 375£0.5 | 260 | 30 |200+£0.5| 30 |200£0.5| M6 4

€ >-V-series-Compatible Mounting Hole Dimensions
If you are replacing a Z-V-Series SERVOPACK with a X-7-Series SERVOPACK, you can also
use the mounting holes that were used for the 2-V-Series SERVOPACK. Refer to the following

table.
Dimensions (mm) Screw Number
SERVOPACK Model . of
A | B C D E F G H Size | girews
R70A, RO0A,
1R6A 168 | 5 1560+0.5 | 40 | 35 - 35 - M4 2
2R8A 168 | 5 150£0.5 | 40 5 - 35 - M4 2
3R8A, 5R5A,
7R6A 168 | 5 150+0.5 | 70 6 |58+0.5| 6 - M4 3
SGD7S- |120A 168 | 5 150£0.5 | 90 5 180x05| 5 - M4 3
180A, 200A,
120A000008 188 | 5 170+0.5 | 100 | 95 - 5 |90x0.5| M4 3
330A 250 | 6 [238.5+0.5|110 | 5 |100+0.5| 5 |[100+0.5| M5 4
470A, 550A, A special attachment is required. Contact your Yaskawa representative for
590A, 780A details.
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3.4 Mounting Interval
3.4.1 Installing One SERVOPACK in a Control Panel

Mounting Interval

341 Installing One SERVOPACK in a Control Panel

Provide the following spaces around the SERVOPACK.

40 mm min.

1 ‘<—‘:7 30 mm min.

SERVOPACK

30 mm min. — 40 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

Provide the following intervals between the SERVOPACKSs and spaces around the SERVO-
PACKSs.

PACKSs. Provide sufficient intervals and spaces as shown in the following figure to enable cooling

*‘@ Install cooling fans above the SERVOPACKS so that hot spots do not occur around the SERVO-
by the fans and natural convection.

Important

Fan Fan
[N U 2N
I ] I

| 1
- — 30 mm min.

40 mm min.

SERVOPACK
SERVOPACK
SERVOPACK
SERVOPACK

30 mm min. Thjs gistance depends [~ 40 mm min.

on the model.

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.

Space on Cooling Fan Installation Conditions
Right Side | 10 mm above SERVOPACK’s Top Surface

SERVOPACK Model

R70A, R90A, 1R6A, 2R8A,
3R8A, 5R5A, 7R6A

120A, 180A, 200A, 330A,
470A, 550A, 590A, 780A

1 mm min. Air speed: 0.5 m/s min.

SGD7S-
10 mm min. | Air speed: 0.5 m/s min.

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
« Panel Operator or Digital Operator: Un025 (Installation Environment Monitor [%])

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

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

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




3.6 Derating Specifications

Derating Specifications

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

« SGD7S-R70A, -R90A, -1R6A, and -2R8A

100%- ‘ 100%- ‘ 100%-
B \ R \ o
=) . =] . =
g ! & ! g
8 S L 64% -
2 2 2
3 8 of
[0} o} [0}
& & o
0%- A 0%- A 0%- A
-56°C 55°C 60°C Om 1000 m 2000 m -56°C 55°C 60°C
Oom 1000 m 2000 m
Surrounding air temperature Altitude Surrounding air temperature and altitude

SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A, -470A, -550A, -590A, and -780A

100%- ; 100%- ; 100%- ‘
80% - \
| ® ! |
15 | s | s
2 | 2 | 2
© ! 3 ! ©
[0} | | [0
= ! i ! =
0%- : 0%- : 0%- :
-5°C 55°C 60°C Om 1000 m 2000 m -5°C 55°C 60°C
Om 1000 m 2000 m
Surrounding air temperature Altitude Surrounding air temperature and altitude

H SERVOPACK Installation
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3.7 EMC Installation Conditions

EMC Installation Conditions

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

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

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

« Three-Phase, 200 VAC

Shield box
Brake power supply
SERVOPACK
U, V,and W % ] % Brake
Power supply: % Noise O H O
Three-phase, 200 VAC ® < filter L1,12,and L3 @ 6}
O Servomotor
L1C and L2C
Surge ]
absorber g
CN2 IS — Encoder
° ° @ O|le
é
PE
CNA1 CN8 e
PE
‘ Clamp ‘ ‘ Clamp ‘
® @
Host Safety
controller function device

Symbol Cable Name Specification
O] I/0O Signal Cable Shielded cable
@ Safety Signal Cable Shielded cable
©) Servomotor Main Circuit Cable | Shielded cable
@ Encoder Cable Shielded cable
® Main Circuit Power Cable Shielded cable




Wiring and
Connecting
SERVOPACKS

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

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

[ Basic Wiring Diagrams ...............49
IEN Wiring the Povier Supply to the SERVOPACK 411

4.3.1  Terminal Symbols and Terminal Names ....... 4-11
4.3.2  Wiring Procedure for Main Circuit Connector .. 4-13
433 PowerONSequence ..................... 4-14
4.3.4 Power Supply Wiring Diagrams . ............ 4-15
4.3.5 Wiring Regenerative Resistors .. ........... 4-19
43.6 WiringDCReactors ..................... 4-21
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4.4.2  Pin Arrangement of Encoder Connector (CN2) . 4-22
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[0 10 Signal Conections ..............4-30

4.51 I/0 Signal Connector (CN1) Names and Functions 4-30
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4.5.3 |/O Signal Wiring Examples . ............... 4-34
454 J/OCIrCuUits . ... 4-40
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4.7.3 Analog Monitor Connector (CN5) ............ 4-46



4.1 Wiring and Connecting SERVOPACKSs

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 and the L1C and L2C terminals on
the SERVOPACK.
« Connect a DC power supply to the B1/@® and & 2 terminals and the L1C and L2C terminals on
the SERVOPACK.
There is a risk of failure or fire.

/\ CAUTION

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

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

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

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

® Use shielded twisted-pair cables or screened unshielded multi-twisted-pair cables for I/0
Signal Cables and Encoder Cables.

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

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

® 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.

Wiring and Connecting SERVOPACKs



4.1 Wiring and Connecting SERVOPACKSs

4.1.1 General Precautions

NOTICE

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

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

® Do not bundle power lines (e.g., the Main Circuit Cable) and low-current lines (e.g., the 1/0
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.

R « Use a molded-case circuit breaker (1QF) or fuse to protect the main circuit. The SERVOPACK
@ connects directly to a commercial power supply; it is not isolated through a transformer or
other device. Always use a molded-case circuit breaker (1QF) or fuse to protect the servo sys-
Important tem from accidents involving different power system voltages or other accidents.

* Install an earth leakage breaker. The SERVOPACK does not have a built-in ground fault 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 following manual for information on the specified cables.
(71 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)
« 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 SERVOPACKSs

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.

e Noise Filters on page 4-6

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

grounding measures.
= 4.1.3 Grounding on page 4-8

Wiring and Connecting SERVOPACKs
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4-6

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

2.0 mm? min.

noise.
- - — - — - — - — - —— - —— - —
*
Noise Filter
T
200 VAC i |
I
12,0 mm?
‘m\n.
|
: & —+ — — — — - - @Qperation relay sequence
‘ ® - — — —|— - ®User signal generators
|
! Noise Filter > *2 J
‘ DC
power
I supply
|

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 SERVOPACKSs

4.1.2 Countermeasures against Noise

Noise Filter Wiring and Connection Precautions

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

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

Incorrect Correct

LR

Filter

/77 !
Grounding plate Grounding plate ‘
|

L

Filter Filter

— \ \
\

]
&
]

/77 BB /77
Grounding plate il Grounding
plate

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

Separate the circuits.

Incorrect Correct

L=

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

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

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

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

Wiring and Connecting SERVOPACKs
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4.1 Wiring and Connecting SERVOPACKSs

4.1.3 Grounding

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

_________ Controlpanel
r SERVOPACK |

Noise ‘ !

o Fiter [ \
|

|

19

|
|
|
|
1 SERVOPACK
|
|
|

|

o o !
L e
Groundf‘ i
|

413

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 100 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, switching noise current can flow from the
main circuit of the SERVOPACK through the stray capacitance of the Servomotor. To prevent

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



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
. . Main circuit Motor {_________W
| ter;mnals termmalsl |
| | | S 4.4 Wiring Ser- |
! . vomotors on
| 2KM | . page 4-22 .
: | N S I
| T | ]
e !
| iy | | |
| (For servo alarm | | |
| el - e ser |
! . | page 4-22 !
1PL
| Servo power Servo power | S
. ON OFF  1kM : —
| 1 af | CN5 |
| 1KM 1SA | | Analog Monitors '
: 4.3 Wiring the oM | e ; | — ° |
| Power Supply to 1KM 1Ry of100Q | . ! 5 4.7.3 Analog Moni-
! the SERVOPACK oo . | - tor Connector (CN5) |
L on page 4-11 28A ' J on page 4-46
e e S e T
- 5
Speed reference input D/A V-REF 37 <A\-O1
Maximum input voltage: +12 V sa\ 6 38 ), ALO2 Alarm Code Output
AD < (OFF for alarm)
C 39 ), ALO3
T-REF 9 %
Torque reference input *3 D/A C
Maximum input voltage: +12 V 3G 10
PAO Encoder Divided
/PAO Pulse Output,
PULS PULS .| 7 <it Phase A
CwW
[phase Al /PULS\\ 8 [\ 85 PBO 6 Encoder Divided
36 /PBO Pulse Output,
" SIGN SIGN v\ 11 Phase B
Position Reference § -cow } ssiGN 12
hase B W Encoder Divided
CLR.\\ 15 /PCO Pulse Output,
CLR Phase C
/CLR\\ 14
/PSO Absolute encoder
Battery for absolute BAT(H) \\ 21
encoder *2
BAT(-,
28Vto4.5V Signal ground

Absolute data
request input *2

Linear servomotor overheat protection input

;’th

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

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

/V CMP+ /COIN+)

25 <
/801-
26 ¢ (V-CMP-, /COIN-)

position output |

/802+
Sequence input signal *4 /TGON+)
power supply input *244:/ +24V‘N i N /SOZ +) General-purpose sequence output 2
General-purpose sequence input 0 1__ /S0(sON (40 ~ ‘ 28 ¢ (/TGON-) g{ﬁtgpggtg):tegrng;’\r?:rt)put
(Servo ON input: ON to turn ON servo) 1503 9 9
— 1 - +
General-purpose sequence input 3 /SI3 (/P-CON) [ 41 1<7 ﬂ+
(Proportional Control input: ON for proportional action) [ B m % //SSOSDY) ((éenera;pu(rjposelse?uéz&ce r?utp/u t3
— - 2 eno Ready output: ON when
General-purpose sequence input 1 ~/S (P-OT) (42 *(, S-ON signal can be received)
(Forward Drive Prohibit input: OFF to prohibit drive) [ — —r Ay +24 V
General-purpose sequence input 2 ~J/Si2 (N-0T) ({43 ﬂ*(, 31 ), ALM+ [l T
(Reverse Drive Prohibit input: OFF to prohibit drive) /Sla 1 > L D Servo Alarm output
| (] | 82 ), A LHJ 0
General-purpose sequence input 4 (/ALM-RST) \\ 44 N
(Alarm Reset input: ON to reset alarm) [
General-purpose sequence input 5 |  /slb(P-CL) 45 jzéii
(Forward External Torque Limit input: ON to limit) (
| 4.5 1/0 Signal Connections
General-purpose sequence inpLit 6 N /316 (IN-CL) \\ 46 %%*g =) on page ag_ 30 !
& (Reverse External Torque Limit input: ON to limif)
— g, — —— —- N}~ — — — — — T ——"
( Swich — Hwest+ |5 )
24y =4 ! - .
| Fuse ! /HWBB1- ) i( |
| 3 [
.5 o 8 \EDMI+ = 46
Safet 0T onnecting |
| y | Hwesz+ | 4 (] ] Safety Function |
| — S/gnals on page .
> EDM1-
oy = wes2- ] 5 =4l =y |

FG Connect shield to connector shell.

Frame ground

Wiring and Connecting SERVOPACKs
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4.2 Basic Wiring Diagrams

*3,
*4,

*5.

*6.

. 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.

You can enable this function with a parameter setting.

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

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

I Chapter 11 Safety Functions

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

Always use line receivers to receive the output signals.

Note: 1. If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power

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

2. Default settings are given in parentheses.



4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

Wiring the Power Supply to the SERVOPACK

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 three types of main circuit power supply input specifica-

tions.

» Three-Phase, 200-VAC Power Supply Input

Jlelimge) Terminal Name Specifications and Reference
Symbols
Main circuit power supply . 4Eo o
L1 L2, L3 input terminals for AC Lr;ree phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60
power supply input
L1C. L2G Control power supply termi- | Single-phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60
’ nals Hz
I 4.3.5 Wiring Regenerative Resistors on page 4-19
B For SGD7S-R70A, -R90A, -1R6A, and -2R8A
If the regenerative capacity is insufficient, connect an Exter-
nal Regenerative Resistor between B1/@® and B2.
The External Regenerative Resistor is not included. Obtain it
separately.
A o Ros| | mFor SGD7S-3R8A,- 5R5A, -7R6A, -120A, -180A, -200A,
B1/@, B2, B3 egenerative Resistor termi-| gng 'SSOA . . o N
nals If the internal regenerative resistor is insufficient, remove the
lead or short bar between B2 and B3 and connect an Exter-
nal Regenerative Resistor between B1/@® and B2.
The External Regenerative Resistor is not included. Obtain it
separately.
B For SGD7S-470A, -550A, -590A, and -780A
Connect a Regenerative Resistor Unit between B1/® and
B2. Obtain a Regenerative Resistor Unit separately.
DC Reactor terminals for I 4.3.6 Wiring DC Reactors on page 4-21
o1, 62 power supply harmonic These terminals are used to connect a DC Reactor for power
suppression supply harmonic suppression or power factor improvement.
S) - None. (Do not connect anything to this terminal.)

« Single-Phase, 200-VAC Power Supply Input

Terminal Terminal Name Specifications and Reference
Symbols
Main circuit power supply . ) }
L1, L2 input terminals for AC alggle phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60
power supply input
L1C. L2G Control power supply termi- | Single-phase, 200 VAC to 240 VAC, -15% to +10%, 50 Hz/60

nals

Hz

Wiring and Connecting SERVOPACKs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.1 Terminal Symbols and Terminal Names

Continued from previous page.

Terminal

Terminal Name Specifications and Reference
Symbols

I 4.3.5 Wiring Regenerative Resistors on page 4-19
B For SGD7S-R70A, -R90A, -1R6A, and -2R8A
If the regenerative capacity is insufficient, connect an Exter-
nal Regenerative Resistor between B1/@ and B2.
The External Regenerative Resistor is not included. Obtain it
Regenerative Resistor termi- |  separately.
nals W For SGD7S-5R5A and 120ACI0A008
If the internal regenerative resistor is insufficient, remove the
lead or short bar between B2 and B3 and connect an Exter-
nal Regenerative Resistor between B1/@ and B2.
The External Regenerative Resistor is not included. Obtain it
separately.

B1/®, B2, B3

DC Reactor terminals for IZ 4.3.6 Wiring DC Reactors on page 4-21

o1, ©2 power supply harmonic These terminals are used to connect a DC Reactor for power
suppression supply harmonic suppression or power factor improvement.

L3, © - None. (Do not connect anything to these terminals.)

You can use a single-phase, 200-VAC power supply input with the following models.

+ SGD7S-R70A, -R90A, -1R6A, -2R8A, -5R5A
If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main circuit
power supply, set parameter PNOOB to n.0100 (Use a three-phase power supply input as a
single-phase power supply input). Refer to the following section for details.
IIZ 5.3.2 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting on page 5-14

You do not need to change the setting of Pn00B to n.O100 (Use a three-phase power sup-
ply input as a single-phase power supply input) for a SERVOPACK with a single-phase 200-
VAC power supply input (model numbers: SGD7S-120A000008).

Information

DC Power Supply Input

LTy Terminal Name Specifications and Reference
Symbols

L1C, Lag | Sontrol Power supply termi- | 576 yaG to 324 VAG, -15% to +10%

B1/® Main circuit power supply 270 VDC to 324 VDG, -15% to +10%

~ | input terminals for DC

©2 power supply input 0VvDC

L1, L2, L3,

B2, B3, ©1, |- None. (Do not connect anything to these terminals.)

©

If you use a DC power supply input to the SERVOPACK, make sure to set parameter PnOOE
to n.O0O01 (DC power supply input supported) before inputting the power supply. Refer to
the following section for details.

IZ 5.3.1 AC Power Supply Input/DC Power Supply Input Setting on page 5-13



4.3 Wiring the Power Supply to the SERVOPACK

4.3.2 Wiring Procedure for Main Circuit Connector

432 Wiring Procedure for Main Circuit Connector

* Required Items

Required ltem Remarks

» Spring Opener
SERVOPACK accessory
(You can also use model 1981045-1 from Tyco Electronics Japan G.K.)

* Flat-blade screwdriver
Commercially available screwdriver with tip width of 3.0 mm to 3.5 mm

Spring Opener or Flat-
blade Screwdriver

1. Remove the main circuit connector and motor connector from the SERVOPACK.

Enlarged View

L2
B%‘
/

‘ I B2

1. Pressin on

the lock.
o
/ Main circuit
connector

Servomotor connector

2. Pressin on the
/ locks to remove
the connectors.

2. Remove the sheath from the wire to connect.

8 mmto 9 mm

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

Wiring and Connecting SERVOPACKs

®Using a Spring Opener @Using a Flat-blade Screwdriver

Open the insertion hole with the Spring Opener as | Firmly insert a flat-blade screwdriver into the

shown in the figure. screwdriver insertion hole to open the wire inser-
tion hole.

4. Insert the conductor into the wire insertion hole. Then, remove the Spring Opener or flat-
blade screwdriver.

5. Make all other connections in the same way.

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



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 —,—

Main circuit power supply
Servo Alarm (ALM) — aam |
output signal arm | Alarm cleared.

‘ Upto5.0s

If you use a DC power supply input with any of the following SERVOPACKS, use the power
ON sequence shown below: SGD7S5-330A, -470A, -550A, -590A, or -780A.

Control power supply OFF ON
() ()
Main circuit power supply ~ OFF ON
((
Inrush current suppression ¢ 1y o0 . )
resistor switch -Up Switch: Closed (Resistance connected.)
((
Power D)
Motor power status not supplied. Power supplied.
0.5 s min. Approx. 2 times switch Open switch 0.1 s or
operating time according longer after power is
to switch specifications not supplied to motor.

« Design the power ON seguence 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 100 ms after the power supply is turned OFF before you turn it ON again.

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

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

/\ 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.




4.3 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, 200-VAC Power Supply Input: SGD7S-R70A, -1R6A,
-2R8A, -3R8A, -5R5A, -7R6A, -120A, -180A,-200A, and -330A

N

oF Y

SERVOPACK

3SA | -
1FLT |
2KM
1
1KM
-7
(For servo glarm
1Ry display)
™ 1
1PL
Servo power Servo power
ON OFF 1KM
. I _—t S
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

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-

1R6A, and SGD7S-2R8A. Do not connect them.

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

-590A, and -780A

L1

SERVOPACK

1aF NN
3SA | s
1FLT |
2KM
g
1KM
el
o i

(For servo alarm

1Ry display)
™ —1
1PL
Servo power Servo power
ON OFF 1KM
J . P
s -
1KM 1SA
1KM 1Ry QKD’V'
2SA

ALM + 1Ry

ALM - 1D

—— Regenerative

Resistor Unit

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

(for control power supply)
2KM: Magnetic Contactor

(for main circuit power supply)

+24 V

oV

1Ry: Relay

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

Wiring and Connecting SERVOPACKs



4.3 Wiring the Power Supply to the SERVOPACK

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

R T
l l SERVOPACK

1aF NN

1FLT
2KM

3SA

1KM

(For servo alarm +24 V

1Ry display) 31 JAM + Ry
1PL
Servo power Servo power ALM - 1D oV
ON OFF 1KM < b
. I _— S
1KM 1SA
1KM 1Ry 2KM
2SA
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2KM: Magnetic Contactor 3SA: Surge Absorber

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

* You do not have to connect B2 and B3 for the following models: SGD7S-R70A, SGD7S-R90A, SGD7S-
1R6A, and SGD7S-2R8A. Do not connect them.
» Wiring Example for DC Power Supply Input: SGD7S-R70A, -1R6A, -2R8A, -3R8A, -5R5A,

-7R6A, -120A, -180A, and -200A

NN
10F Ay
3SA | . SERVOPACK
1FLT |
2KM
s AC/DC
-
1KM
i«
+24 V
ALM + [RY
(For servo alarm
1Ry display)
I~ & 32 ) ALM - 1D oV
1PL < >
Servo power Servo power
ON OFF 1KM
1KM 15A
1KM 1Ry 2KDM
2SA 1FU: Fuse
2FU: Fuse
1QF: Molded-case circuit breaker 1Ry: Relay
1FLT: Noise Filter 1PL: Indicator lamp
1KM: Magnetic Contactor 1SA: Surge Absorber
(for control power supply) 2SA: Surge Absorber
2KM: Magnetic Contactor 3SA: Surge Absorber
(for main circuit power supply) 1D: Flywheel diode

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



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

» Wiring Example for DC Power Supply Input: SGD7S-330A, -470A, -550A, -590A, and

-780A

NN
10F Ay
3SA | SERVOPACK
1FLT |
2K = B1/®
P
e AC/DC 1R
] 02
; 2FU
; 1TRy 2Ry
: r
=]
4SA
1KM
o AC/DC
+24 V
1Ry
(For servo alarm ALM ¢
1Ry display)
™~ ' ALM - 1D 0OV
1PL - —*
Servo power Servo power
ON OFF 1KM
y I P s N
1KM 1SA oR
Yy
1KM 1Ry 2KM oV
2SA 58A
1QF: Molded-case circuit breaker
1FLT: Noise Filter
1KM: Magnetic Contactor
(for control power supply)
2KM: Magnetic Contactor
(for main circuit power supply,
auxiliary contact) 1SA: Surge Absorber
1FU: Fuse, positive side 2SA: Surge Absorber
2FU: Fuse, negative side 3SA: Surge Absorber
1Ry: Relay 4SA: Surge Absorber
2Ry: Relay (for inrush current 5SA: Surge Absorber
suppression resistor switch) 1D: Flywheel diode
1TRy: Timer relay 1R: External inrush current
1PL: Indicator lamp suppression resistor

Wiring and Connecting SERVOPACKs



4.3 Wiring the Power Supply to the SERVOPACK

4.3.4 Power Supply Wiring Diagrams

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
NEAEAS 10F
| 3SA
1KM
2KM
; L) SERVOPACK
| 3 Servomotor
Relay @
terminal
Lic
L2C CSNJ ALM+TRY e
(For servo alarm R ﬁj
1Ry display) #Z*( 32%&” 1D
®—4'
1PL
Servo power Servo power t; SERVOPACK
ON OFF 1KM L3 Servomotor
| & 4 g Relay { M
terminal
1KM 1SA
KM 1Ry 2KM He
e
|
| 4T |-or> SERVOPACK
| 3 Servomotor

& (i
L1C
1QF: Molded-case circuit breaker 1Ry: Relay Juo

1FLT: Noise Filter 1PL: Indicator lamp N

2FLT: Noise Filter 1SA: Surge Absorber 31 ﬁ”

3FLT: Noise Filter 2SA: Surge Absorber #Z* ( j<

4FLT: Noise Filter 3SA: Surge Absorber - 32} ALM-

1KM: Magnetic Contactor 1D: Flywheel diode L — 1 vov

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




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 following manual to select External Regenerative Resistors.
(10 =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

/N\ 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

€ SERVOPACK Models SGD7S-R70A, -R90A, -1R6A, and -2R8A

1. Connect the External Regenerative Resistor between the B1/@ and B2 terminals on the

SERVOPACK.

Enlarged View

L1

L2
B

I

oo
oo
20

il @0

/
B
B
©
©

L
A
!I

o0

U:

i |

2. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance).

Refer to the following section for details on the settings.
& 5.19 Setting the Regenerative Resistor Capacity on page 5-56

€ SERVOPACK Models SGD7S-3R8A, -5R5A, -7R6A, -120A, -180A,

-200A, and -330A

1. Remove the lead from between the B2 and B3 terminals on the SERVOPACK.

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

4.3.5 Wiring Regenerative Resistors

2. Connect the External Regenerative Resistor between the B1/® and B2 terminals.

Enlarged View
P b
4 oo
V¢ @0
01 00| |
Pln o0
© U
© UD
an

3. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-
tance).
Refer to the following section for details on the settings.
I 5.19 Setting the Regenerative Resistor Capacity on page 5-56

€ SERVOPACK Models SGD7S-470A, -550A, -590A, and -780A

1. Connect the R1 and R2 terminals on the Regenerative Resistor Unit to the B1/& and B2
terminals on the SERVOPACK.

[o[—

E3ES
E353

(FF
(€253

T | _@ed I\

L\

2. Set Pn600 (Regenerative Resistor Capacity) and Pn603 (Regenerative Resistor Resis-

tance) as required.

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

« If you use any other external regenerative resistor, set Pn600 and Pn603 according to the specifica-
tions of the regenerative resistor.

Refer to the following section for details on the settings.

IS 5.19 Setting the Regenerative Resistor Capacity on page 5-56



4.3 Wiring the Power Supply to the SERVOPACK

4.3.6 Wiring DC Reactors

4.3.6

Wiring DC Reactors

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

SERVOPACK

DC Reactor
1

©2

Wiring and Connecting SERVOPACKs

4-21
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4.4 Wiring Servomotors

4.4.1 Terminal Symbols and Terminal Names

m Wiring Servomotors

441

Terminal Symbols and Terminal Names

The SERVOPACK terminals or connectors that are required to connect the SERVOPACK to a

Servomotor are given below.

szl Cetnzzier Terminal/Connector Name Remarks
Symbols
Refer to the following section for the wiring proce-
: dure.
U, V,and W Servomotor terminals
T 4.3.2 Wiring Procedure for Main Circuit Connector on
page 4-13
@ Ground terminal -
CN2 Encoder connector -

44.2

Pin Arrangement of Encoder Connector (CN2)

« When Using a Rotary Servomotor

Pin No. Signal Function
1 PG5V Encoder power supply +5 V
2 PGOV Encoder power supply O 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 Direct Drive Servomotor

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




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.
I 12.1.3 Replacing the Battery on page 12-3

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

SERVOPACK
Absolute encoder ) u
CN2 v
*1 .~ PS 5 W
C /PS ) 6 @
‘ PGBV ) 1
| PGOV ) 2
. ~BAT(+) 3
Q o BAT(-) o) 4
x|
[B‘ - Connector
Battery shell
(Shell) Encoder Cable
with a Battery Case

H@

*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.
v

v

Wiring and Connecting SERVOPACKs

» Wiring Example When Installing a Battery on the Host Controller

SERVOPACK
) U
Absolute encoder v
—*IL i A~ PS 5 W
i /PS
& o )6 @
¢ |~ PGSV :
L PGOV ) 2
[ M CN1 -
|~ BATH) 3 21 LBATM) | o
/1 BATO) ) 4 22 SBAT O L/ 2 Battery
i\ ,3 Connector
bd shell
(Shell) - T \ T

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

1
i

'\

4-23



4.4 Wiring Servomotors

4.4.3 Wiring the SERVOPACK to the Encoder

4-24

2 * When Installing a Battery on the Encoder Cable
@ Use the Encoder Cable with a Battery Case that is specified by Yaskawa.
Refer to the following manual for details.
Important [JQ =-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)

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

Circuit Example Required Component Specifications
e Schottky Diode o Resistor
Reverse voltage: Vr > 40 V Resistance: 22 Q
=7 Battery Forward voltage: Vf < 0.37 V Tolerance: +5% max.
Reverse current: Ir < 0.5 pA Rated power: 0.25 W min.

Junction temperature: Tj > 125°C

When Using an Incremental Encoder

SERVOPACK
Incremental encoder
2 v
*1 i \ \Y
.~ _PS )5 W
( LIPS )6 o
[ PG5V, 1
C i PGOV,) 2
N
R Connector
I shell
(Shell) Shield ‘ @

1

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

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

'\

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

€ Connections to Linear Encoder from Heidenhain Corporation

Linear encoder from Interface Unit from
Heidenhain Corporation Heidenhain Corporation Cable from SERVOPACK
Head Heidenhain Corporation

*

PS

s <c

/ PG5V
// PGOV
e

Connector

Connector shell

shell

Shield

I

* Qzli 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

*
2 A PS5
i Z | /PSi
1 | PGSV
5 i 323 PGOVi

Connector
shell O

0]
0]

b=s<c

Connector
shell

Shield

* szi represents a shielded twisted-pair cable.
.

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

B SR77 and SR87

Absolute linear encoder
from Magnescale Co., Ltd. SERVOPACK

"

ST PS5
323 /Psi 6

| PGBV
323 PGOVi

Connector
shell

s <c

Connector
shell

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

Wiring and Connecting SERVOPACKs
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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 Heidenhain Corporation

Linear encoder from

Heidenhain Corporation Serial Converter Unit SERVOPACK
*
N 5 U
\
w
@
1 | APGEV ) 1
Qi Z | pGov ij 2
oy
Chor‘mlnector Cﬁrﬁneotor
she she
Shield Connector Sonnector
shell

Shield

* Z ! represents a shielded twisted-pair cable.
Lo

'y

€ Connections to Linear Encoder from Renishaw PLC

Linear encoder from

Renishaw PLC Serial Converter Unit SERVOPACK
* CN2
9 5
1 6
10

1 | APGEV 1
Q /| PGOVEjZ

Connector Connector
ell shell Connector
Connector shell
shell

Shield

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

!

s <c




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
CN2
S 5 U
S 6 \Y
! W
D
PG5V 1
i ; PGOV g 2
Connector
Connector shell
shel Shield

* gzli represents a shielded twisted-pair cable.
e

m SL700, SL710, SL720, and SL730
* PL101-RY Head with Interpolator

Linear encoder Interpolator SERVOPACK
Head CN?2
B PS 5 U
6 \Y%
Cable from /PS W
Magnescale Co., Ltd. @

PG5V
; ; PGOV g

Shield

Connector

Connector shell

shell

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

Wiring and Connecting SERVOPACKs
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4.4 Wiring Servomotors

4.4.4 Wiring the SERVOPACK to the Holding Brake

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

Linear encoder Interpolator SERVOPACK

Head % CN2
PS /5
VR 6

Connector
shell

Cable from
Magnescale Co., Ltd.

s <c

oV +5V

Connector
shell

External power supply

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

444  Wiring the SERVOPACK to the Holding Brake

« If you use a Rotary Servomotor, select a Surge Absorber according to the brake current and
S brake power supply. Refer to the following manual for details.
I3 X-7-Series Peripheral Device Selection Manual (Manual No.: SIEP S800001 32)
« 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.

Important

Relay Circuit Example

SERVOPACK 5 VDC to 30 VDG

Emergency stop
Photocoupler Zﬁ i‘;

aa A

—

oV

» The /BK (Brake) signal cannot be used with the default settings. You must allocate the output
signal. Refer to the following section for details.
I5° Allocating the /BK (Brake) Signal on page 5-36

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




4.4 Wiring Servomotors

4.4.4 Wiring the SERVOPACK to the Holding Brake

Servomotor with
Holding Brake

| — |

+24V

oV

aak

B0

SERVOPACK
Power supply L1 U
i L2 \Y
1 L3 w
L1C
e D
one | |
CN1
(BKy) BK-RY
(/BK-) P
—
DC side
Brake power supply gi_gy
AC DC

e

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

* Install the surge absorber near the brake terminals on the Servomotor.

Surge Absorber

Wiring and Connecting SERVOPACKs
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4.5 1/0 Signal Connections

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

m I/0 Signal Connections

451 1/0 Signal Connector (CN1) Names and Functions

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

Input Signals

Default settings are given in parentheses.

Control Sianal Pin Name Function Reference
Method 9 No. Page
General-purpose You can allocate the input signal to use with
*
/810 40 Sequence Input 0 | 2 parameter. page 5-16
(/S-ON) (Controls turning the Servomotor ON and
(Servo ON Input) OFF . .
(supplying/not supplying power).)
General-purpose You can allocate the input signal to use with
/813* Sequence Input 3 a parameter.
41 X (Changes the speed control loop from PI page 8-72
(/P-CON) (Proportional . . )
Control Input) (proportional/integral) to P (proportional)
P control when turned ON.)
General-purpose
/SI1* 49 Sequence Input 1 ) )
(P-OT) (Forward Drive YQu can allocate the input signals to use
Prohibit Input) with parameters. .
(Stops Servomotor drive (to prevent over- page 5-30
. General-purpose | trayel) when the moving part of the machine
/S12 43 Sequence INput 2 | gxceeds the range of movement.)
(N-OT) (Reverse Drive
Prohibit Input)
General-purpose
/S15% Sequence Input 5
(/P-CL) 45 (Forward Exter-
nal Torque Limit | You can allocate the input signals to use
Input) with parameters. age 6-64
Any General-purpose ngtivateS/deaotivates external torque limit- pag
Control /SI6* Sequence Input 6 | iNg.)
Method UN-CL) 46 (Reverse Exter-
nal Torque Limit
Input)
/Sl General-purpose
) Sequence Input 4 | You can allocate the input signal to use with )
VALM 44 (Alarm Reset a parameter. (Clears alarms.) page 12-39
RST) |
nput)
Inputs the sequence input signal power
Sequence Input | supply.
+24VIN 47 Signal Power Allowable voltage range: 24 VDC £20% -
Supply Input The 24-VDC power supply is not provided
by Yaskawa.
Absolute Data . .
6-73
SEN 4©2) | Request Input Inpu’ltos tk|1e posmog data request signal for page
(SEN) an absolute encoder. page 6-86
BAT+ 21 Battery for abso- | These are the pins to connect the absolute
lute encoder (+) | encoder backup battery. B
Battery for abso- |Do not connect these pins if you use the
BAT- 22 lute encoder (-) | Encoder Cable with a Battery Case.
Linear Servomo- . .
™ 50 tor Overheat Pro- :?puts tShe overhteat protection signal froma |
tection Input inear Servomotor.
Speed Inputs the speed reference. Maximum input
Control V-REF 5(6) | Speed Reference voltage: +12 V page 6-12




4.5 1/0 Signal Connections

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

Control Signal Pin Name Function Reference
Method 9 No. Page
PULS 7 Pulse Reference | One of the following input pulse forms is set.
/PULS 8 Input « Sign + pulse train page 6-31
Position | SIGN 11 Sign of Reference | * CW + CCW pulse trains 9
Control | /SIGN 12 Input » 90° phase-differential pulses
CLR 15 Position Deviation | Clears the position deviation during position aqe 6-33
/CLR 14 Clear Input control. pag
Torque Torque Refer- Inputs the torque reference. Maximum input
Control T-REF 9 (10 ence Input voltage: 12 V page 6-40

*You can change the allocations. Refer to the following section for details.
IZ 6.1.1 Input Signal Allocations on page 6-4

Note: 1. Pin numbers in parentheses () indicate signal grounds.

2. If forward drive prohibition or reverse drive prohibition is used, the SERVOPACK is stopped by software
controls. If the application does not satisfy the safety requirements, add external safety circuits as required.

Wiring and Connecting SERVOPACKs
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4.5 1/0 Signal Connections

Output Signals

Default settings are given in parentheses.

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

Control . . . Reference
Method Signal Pin No. Name Function Page
ALM+ 31 Servo Alarm Turns OFF (opens) when an error is age 6-8
ALM- 32 Output detected. pag
/S0O2+* General-pur- .
(/TGON+) 27 pose Sequence :/(v(i)t% (;agaar!cr);::tteerthe output signal to use
Output 2 (Rota- : page 6-10
/SO2-* tion Detection (Turns ON (closes) when the Servomotor
(/TGON-) 28 Output) speed exceeds a set value.)
/SO3+* You can allocate the output signal to use
(/S-RDY+) | 22 Gggjggpjé‘me with a parameter.
. gut ut Sq(Servo (Turns ON (closes) when the SERVO- page 6-10
/S03- 30 Rea% Output) PACK is ready to acknowledge the /S-
(/S-RDY-) Y P ON (Servo ON) signal.)
PAO 33 Encoder Divided
Pulse Output,
Any /PAQ 34 Phase A Output the encoder divided pulse output
Control PBO 35 Encoder Divided | signals with a 90° phase differential. 6-73
Method Pulse Output, page®-
/PBO 36 Phase B page 6-86
PCO 19 Encoder Divided o
Outputs the origin signal once every
Pulse Output, :
/PCO 20 Phase C encoder rotation.
PSO 48 Absolute .
Encoder Position Outputs the position data of the absolute
/PSO 49 Output encoder.
ALO1* 37 (1)
ALO2* 38 (1) Alarm Code Out- Output a 3-bit alarm code. page 6-8
put
ALO3* 39 (1)
Connected to the frame ground if the
FG Shell Frame ground shield of the I/0O Signal Cable is con- -
nected to the connector shell.
/SO1+* o5 General-pur- You can allocate the output signal to use
(/V-CMP+) pose Sequence | with a parameter.
Speed Output 1 (Speed | (Turns ON (closes) if the motor speed is age 6-26
Control /SO1-* Coincidence within the set range and matches the ref- pag
(/V-CMP-) 26 Detection Out- erence speed value when speed control
put) is selected.)
/SO1+* o5 General-pur- You can allocate the output signals to
(/COIN+) pose Sequence | use with parameters.
. Output 1 (Posi- | (Turns ON (closes) if the position devia- | page 6-36
- /801~ 26 tioning Comple- | tion reaches the set value when position
(F;OSIttIOIn (/COIN-) tion Output) control is selected.)
ontro PL1 3 Open-Collector
PL? 13 Power Supply Outputs the open-collector power supply
Output for Refer- | for reference pulses.
PL3 18 ence Pulses
16
17
23
- - 24 - Do not use these terminals. -
48
49
50

* You can change the allocations. Refer to the following section for details.
IZ 6.1.2 Output Signal Allocations on page 6-6

Note: Pin numbers in parentheses () indicate signal grounds.



4.5 1/0 Signal Connections

4.5.2 1/0 Signal Connector (CN1) Pin Arrangement

4.5.2

I/0 Signal Connector (CN1) Pin Arrangement

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

default settings.

Ii

Pin1

MPin 26

L=l=ge]

Pin2

[=T=T=x="

Pin 27

Pin 24

[=T=T=T=1
f=T=T=1

—Pin 49

doodloooSy
TS
Flocojooks

Pin 25

[

Pin 50

The above view

is from the direc-
tion of the follow-
ing arrow without
the connector

shell attached.

==

General-
1156 Signal General- | og /801- | purpose
o oG Signal Ground o /S02+ | purpose (V-CMP-) | Sequence
Ground (TGON+) | Sequence Output 1
Open-Collec- Output 2 General-
Absolute tor Power /802- | purpose
Data 3 [PL1 | Supply Out- General- | o8
/S03+ | purpose (TGON-) | Sequence
4 |SEN | Request put for Refer- | og pur Outout 2
Input ence Pulses (/S-RDY+) (SDequenge P
(SEN) utput General-
, 5 Speed Refer- Senvo /803~ | purpose
6 |SG Signal S | VREF encelnput |31 | ALM+ | Alarm 50 /S-RDY-) | Sequence
g Encoder Servo
Puse Ref- | 7 | PULS | Fuise Fefer Diided | 32 | ALM- | Alarm
ence Input
8 | /PULS | erence 83 | PAO | Pulse Output
Input Output, Encoder
Torque Refer- Phase A Divided
9 | T-REF snce Input Encoder 34 | /PAO Pulse
Siondl Divided Output,
1086 | ool 85 PBO | Pulse Phase A
Output, Encoder
Sign of Refer- Phase B Divided
gigfn of 11 SIGN ence Input Alarm g B0 (F;Ldltspeut
efer- ,
12 | /SIGN ence 37 | ALOT 8O?et Phase B
Input Open-Collec- P
Position tor Power A Alarm
Deviation | 13 | PL2 Supply Out- arm 38 | ALO2 | Code
141 /CLR | coar put for Refer- | 39 | ALO3 | Code Output
Input ence Pulses Output
Position Devi- 53 General- 00 Sﬁ%egsg
_ _ 15 | CLR ation Clear purpose | 40
Input 3 Input 0
Open- General-
Collector |17 | - - a0 | SN purpose
Power General- (P-OT) lSethJe1nce
Supply /S12 puUrpose npu
18] PL3 Output for Encoder B N-0m | Sequence /Sl General-
Refer- | 1o | pop | Divided Puise INPUE2 g | JALm- | Purpose
ence Output, RST) Sequence
Pulses Phase C Input 4
Encoder
y General- General-
Divided Battery for /Sl5 OUrpOSe Sl DUTDOSE
20 | /PCO | Pulse 21 | BAT+ | Absolute 45 46
(/P-CL) | Sequence (/N-CL) | Sequence
Output, Encoder (+) Inout 5
Phase C npu Input 6
Battery Sequence
for Abso- Input Sig- éﬁgggﬁ?
22 | BAT- lute 23 | - - 47 | +24VIN | nalPower | 48 | PSO Position
Encoder (- Supply
) Input Output
Absolute Linear
General-pur- Encoder Servomo-
o - - o5 /SO1+ | pose 498 /PS0 Position 50 | TH tor Over-
(V-CMP+) | Sequence Output heat
Output 1 Protec-
tion Input

Wiring and Connecting SERVOPACKs
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4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

453

I/0 Signal Wiring Examples

Speed Control with a Rotary Servomotor

SERVOPACK
* L
Speed reference  |D/A V-REF \\ & 37 (¢ ALO
input (max. input 6 Alarm Code Output
voltage: +12V) SG A/D *< AL02 (OFF for alarm)
3 Max. allowable voltage: 30 VDC
External Torque T-REF \\ 9 *J% Max. allowable current: 20 mA DC
Limit/Torque " D/A C
Feedforward SG 10 v
(max. input — 33/, PAO *5 Encoder Divided
voltage: 12 V) 34 ) /PAO OD Pulse Output,
BAT(+) .| 21 < Phase A
Battery for absolute + > .
encoder *2 - BAT(-) \\ 22 Jﬁ En?:odgr tD‘V'tded
28V1045YV 36 /PBO Pros " | Appicable Line Receiver
SN75ALS175 or MC3486
15V SEN v, 4 19 5. Encoder Dhided [ Manufacredty foxas
nstruments or the equivalen
Absolute Data SG 2 20 OD E’ﬁlse %utput, q
Request input *2 0V ase
48 X5 Apsolute encod
solute encoder
M /PSO oi> position output
Sequence input signal *4 4.7 kO
power supply input +24V H2AVIN | 47 —{ +<f Signal ground
Servo ON input 1 /S-ON t 40 #Z N
servo ON when ON — /N-CMP.
{ ) — B 25 o V-CMP+ o
P . . »> Speed Coincidence
roportional Control input /P-CON (41 N | 26 J, /N-CMP- Detection output
(Proportional action e S (ON when speed coincides)
when ON) —{ ~
>
Forward Drive Profibit nput 4 > P-OT \( 42 *(, 2 < /TGON+ ‘
(prohibited when OFF) —— Rotation Detection Output
ﬂﬂ»(f /T GON- (ON when the motor
) L speed exceeds the settin
Reveﬁg?”ée PAOh'ngpUT SN N-OT 48 TN . " Photocoupler outputs
(prohibited when OFF) ] .29 ), /S-RDY+ Max. alowable voitage: 30 VDC
‘ ] 1( N < Servo Ready Output Max. alowable current: 50 mA DC
Alarm Reset input /ALM-RST \( 44 | - 30 J /S-RDY- (ON when /S-ON signal
(reset when ON) < can be received)
F d External r=<di
orward Externa 5 45 jq&»( 31 ALM+
Torque Limit input — oL - . < Servo Alarm Output
(limit when ON) L L - 32 J ¢ ALM-_ (OFF for alarm)
Reverse External /N-CL 46 ﬂi{
Torque Limit input I
(limit when ON)
Connector
shell

*1. i represents twisted-pair wires.

*2.

connect a backup battery.

*3.
*4,

reinforced insulation.
*S.

FG Connect shield to connector shell.

Frame ground

You can enable this function with a parameter setting.
The 24-VDC power supply is not provided by Yaskawa. Use a 24-VDC power supply with double insulation or

Always use line receivers to receive the output signals.

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

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the I/0O signals may malfunction.



4.5 1/0 Signal Connections

4.5.3

Speed Control with a Linear Servomotor

1/0O Signal Wiring Examples

SERVOPACK
Speed reference D/A ! V-REF L 5 37 s, ALO1
input (max. input < 1 Alarm Code Output
voltage: 12 V) SG.\ 6 88 (¢ ALOZ | \Max. allowable voltage: 30 VDC
External F AD C 39 ), ALO3 Max. allowable current: 20 mA DC
xternal Force =
Limit/Force D/A T-REF 9 C
3
Feedforward v
(max. input SG v, 10 33« PAO *5 Encoder Divided
voltage: +12 V) 34)) /PAO OD Pulse Output,
< Phase A
35 ), PBO *5 ' Encoder Divided
5V SEN «\ 4 36 ), /PBO O‘> Pulse Output, o .
Absolute Data < Phase B Applicable Line Receiver:
Request input *2 SG.\ 2 ‘ SN75ALS175 or MC3486
ov > 19 ¢ PCO *5 Encoder Divided | manufactured by Texas
E P Pulse Output, Instruments or the equivalent
Linear Servomotor Overheat TH S 50 S /PO Phase C
Protection input
48 /, PSO *5  Absolute linear
49 % /PSO OD encoder position
Sequence inpm signal+ 04\ %4 +O4VIN 47 4.7 kQ output
power supply input “ ( 1 #Z 4§+ (, 1 ( SG Signal ground
Servo ON input /S-ON { 40 N
(servo ON when ON) . 25 ), N-CMP+
) ) > > < Speed Coincidence
Proportional Control input /P-CON |41 e - 26 ¢ /N-GMP- Detection output
%Zﬁogl'\%”m action [ 5 (ON when speed coincides)
- >
Forward Drive Prohibit input 4 1™ P-OT .\ 42 #Z%S*(, 27 M+ y beecton o
(prohibited when OFF) #Z -+ ( ovement Detection Outpu
{1 = /TGON-
43 ﬂi{ 2k iaox’g‘e\ggs rt]hyea‘sﬁtin )
Reverse Dive Proibitinput § P N-OT L 9 Photocoupler outputs
(prohibited when OFF) L L 29 )¢ /S-RDY+ Max. alowable vofiage: 30VDC
i i» > Servo Ready Output Max. allowable current: 50 mA DC
Alarm Reset input L JALM-RST 44 #(7 ﬁZ e ( 30 4< /S-RDY- (ON when /S-ON signal
(reset when ON) 5 can be received)
Forward External 4 ﬂi{
Eor_ce Limit input - /P-CL ° — o Sl <7ALM+ Servo Alarm Output
(limit when ON) — 1 ﬁZ - ( 32 ¢ ALM-  (OFF for alarm)
Reverse External /N-CL < 46 ﬂig
Force Limit input — I~
(limit when ON)
Connector
shell

*1.

i represents twisted-pair wires.

FG Connect shield to connector shell.
Frame ground

*2. Connect these when using an absolute linear encoder.
*3. You can enable this function with a parameter setting.

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

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

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the I/0O signals of the CN1 connector.
If the power supply is shared, the I/O signals may malfunction.

Wiring and Connecting SERVOPACKs
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4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

Position Control with a Rotary Servomotor

SERVOPACK

*]
PULS R PULS C -

o ( i34
[ Phase Al /PULS \\ 8 ~N |

150 Q

Position 8'8/’;‘/ ‘I% SIGN Eﬂ :lfiz N (*
Reference | [/~ o] /SIGN [12 N
CLR R CLR W15 4, N
/CLR (14 iz* (,

BAT(+) [21
Battery for absolute + [

encoder *2 - BAT(-) N 22
28Vtod45V

SEN 4
Absolute Data oV ™

Request input *2 sSG 2

oV
Sequence input signal *3 4.7 KO
power supply input +ii\/ F24VIN (47 T
/5-0N .| 40

b
poon L TR

Servo ON input
(servo ON when ON)

Proportional Control input
(Proportional action ~ ¢——

when ON) r ] L

—»>
Forward Drive Prohibit input P-OT L 42 *(7
(prohibited when OFF) N

Alarm Code Output
(OFF for alarm)

37 J ALO1
<
38 ALO2

g <£ Max. allowable voltage: 30 VDC
39 ALO3 Max. allowable current: 20 mA DC
| 5
v
33 ), PAO x4 Encoder Divided
Pulse Output,
34 < /PAO Phase A
35 PBO *4 Encoder Divided
36 ), /PBO OD Eﬁfse%utput, Applicable Line Receiver:
SN75ALS175 or MC3486
19 PCO *4 Encoder Divided manufactured by Texas
20 ) /PCO D Pulse Outpu, Instruments or the equivalent
< Phase C
*4 Absolute Encoder
ODPosition output

25 wPositiomng Completion
> ( (ON for completion)
- 26 </CO|N*

) N
Reverse Drive Prohibit input 43 %Iz 4&»(
(prohioited when OFF) 4™ N-OT -

27 M Rotation Detection Output
) —{ - #Z = ( (ON when the motor
{%Iam{] Rﬁset gl\;l))ut JALMLRST <\ 44 1( - 28 (Tﬂ speed exceeds the setting)
reset when - - -
Forward External —{ L 29 ), /S-RDY+
Torque Limit input = 2 Seno Ready Output
hk /P-CL (| 45 > -
(limit when ON) '+ — - 30 ), /S-RDY- (ON when /S-ON signal
Reverse External — - < can be received)
Torque Limit input 3
ore /N-CL \\ 46 ﬂ* |
(limit when ON) S 31 <ALI\/I+ Servo Alarm Output
(OFF for alarm)

#Zi ( 32 J ALM-

&)

Connector
shell

FG Connect shield to connector shell.

Frame ground

*1, i represents twisted-pair wires.

Open-collector power supply
output for reference pulses

Photocoupler outputs
Max. alowable vottage: 30 VDC
Max. alowable current: 50 mA DC

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

connect a backup battery.

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

reinforced insulation.

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

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the I/0O signals may malfunction.



4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

Position Control with a Linear Servomotor

Wiring and Connecting SERVOPACKs

SERVOPACK
CNA1
PULS npus {7 192 - 37 (ALt
Reverse ( Q{Z =+ ( < | Alarm Code Output
[Praseh | /PULS \\ 8 - 38 ((ALO2 | Max. allowable voltage: 30 VDC
%\_‘ Max. allowable current: 20 mA DC
sieN L g 180Q 39 &3
Posiion | SIGN_ % - (]
Reference | [Forwart ( §Z - (
[Phase B} /SIGN 12 — \vé
33 /, PAO x4 Encoder Divided
CLR [15 1eon *{:;f Puse O
CLR - P ulse Output,
R ( iz N ( 34 ), /PAO Phase A
/CLR 14 | J
36 /«PBO *4 Encoder Divided
36 ), /PBO DD Pulse Output, Applicable Line Receiver:
Phase B SN75ALS175 or MC3486
manufactured by Texas
Ab +5V SEN v 4 19 J PCO *4 Encoder Divided | Instruments or the equivalent
solute Data
. % sG 2 20 /), /PCO Pulse Output,
Request input Phase C
oV
*I} X4 Absolute linear
1 L s0 encoder position
Linear Servomotor S output
Overheat Protection Input —
— *3
Sgavue?;iepg;)\urﬁ%na‘ +24V +24VIN LM 4IQQ Open-collector power supply
T -
Servo ON input /S-ON L 40 output for reference pulses
(servo ON when ON)
+—{ = 1 §SG )
Proportional Control input /P-CON ‘ 41 1’( Signal ground
(Proportional action $—— I ‘
when ON) S -
[42 1( @M Positioning Completion
Forward Drive Prohibit input P-OT - #Z 3 ( 26 J JCOIN- (N for completion)
(prohibited when OFF) 5 e
L] >
Reverse Drive Prohibit input N N-OT .\ 43 *(, /TGON
(prohibited when OFF) N 27 ‘<7+ Movement Detection Output
—{ - #Z i ( (ON when value
28 /,/TGON- )
(Alamg Rﬁset gﬁ)m JALM-RST . 44 1(7 |2 (2 exceeds the setting)
reset when Photocoupler outputs
— = 29 ), /S-RDY+ Max. allowable vottage: 30 VDC
Forward External /P-CL | 45 1( o < Servo Ready Output Meax. alowable current: 50 mA DC
Force Limit input — I~ - _ . (ON when /S-ON signal
b 30 /,/S-RDY- -
(limit when ON) i — - < can be received)
Reverse External 3
> X /N-CL .\ 46 43*(,
Force Limit input S w Servo Alarm Output
(limit when ON) #Z = ( 3 ) ALM (OFF for alam)
¢ R

Connector
shell

FG  Connect shield to connector shell.
Frame ground

*1, i represents twisted-pair wires.
*2. Connect when using an absolute linear encoder.

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

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

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, 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.
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4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

Torque Control with a Rotary Servomotor

SERVOPACK
. L CNT ‘
V-REF 5
E;ﬁ](ietr%al Speed D/A 37 &31 Alarm Code Output
: sG 6 N 38 ALO2 (OFF for alarm)
(max. input AD fﬂ% Max. allowable voltage: 30 VDC
voltage: +12 V) .
¢ 39 ), ALO3 | Max. allowable current: 20 mA DC
Torque reference |p,a T-REF \(\ 9 e <
input (max. input N
voltage: +12 V) SG.\ 10 Vv
33 ¢ PAO ﬁ Encoder Divided
34 ), /PAO Pulse Output,
BAT(H) | o1 < Phase A
Battery for absolute +
encoder *2 - BAT() 22 35 . PBO *5 Encoder Divided
28Vio 45V 36 ) /PBO OD Eﬁf:e%“‘p“" Applcable Line Receiver

SN75ALS175 or MC3486

SEN [ 4 \
+5V * . manufactured by Texas
ébsoluttelDat? sal o ;2 /F;:%OO ODS Eﬂfs‘%d&%wed Instruments or the equivalent
* 1
equest input=2 oV ‘< Phase C
48 o PSO *5 Absolute Encoder
49 % /PSO OD Posttion output

Sequence input signal YRV *4 +04VIN L 47 4@9
T

power supply input - 1 2z SG Signal ground
—>
Servo ON input . /S-ON ( 40 ﬁi*(,
(servo ON when ON) o5 ), NLT+
Proportional Control input ERe<dl > < Speed Limit Output
roportional Control inpu : jzig ( #z ( im
(Proportional action ¢ /P-CON | 41 N TN 26 UVL (speed limit when ON)
when ON) I L
Forward Drive Profibit input . P-OT || 42 #2421(7 27 <7/TGON+ Rotation Detection Output
(prohibited when OFF) #Z o ( (ON when the motor
— 1 —» -
) " > 28 M speed exceeds the setting)
Reverse Drive Prohibit input »_i\ N-OT L 43 - Photocoupler oufputs
rohibited when OF -
© A 7 » 29 ), /S-RDY+ Max. allowable voitage: 30 VDC
Al Reset inout +( o < Servo Ready Output Max. allowable current: 50 mA DC
arm Reset npu | /ALM-RST (44 N - 30 ), /S-RDY- (ON when /S-ON signal
(reset when ON) < can be received)
Forward External P — »(7
Torque Limit input | /P-CL >N 31 ), ALM+
(imit when ON) #Z = ( o < Ay (Sée’:erof Q‘iﬁ? m?)utput
Reverse External - »(7 S
Torque Limit input 7 IN-CL \\ 46 N
(limit when ON)
Connector
shell

FG Connect shield to connector shell.
Frame ground

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

*3. You can enable this function with a parameter setting.

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

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

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the 1/O signals of the CN1 connector.
If the power supply is shared, the I/O signals may malfunction.
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4.5 1/0 Signal Connections

4.5.3 1/0 Signal Wiring Examples

Torque Control with a Linear Servomotor

Wiring and Connecting SERVOPACKs

SERVOPACK
External Speed ‘ - ‘
xternal Spee! *IA \-REF 37 ALO1
Limit *3 D/A < Al
. arm Code Output
(max. input sal 6 @HALOZ Max. allowable voltage: 30 VDC
voltage: =12 V) AD JC Max. allowable current: 20 mA DC
L 39 Z ALO3
Force reference |y p T-REF 9
input (max. input ‘
. v
voltage: 12 V) Sie! B% 33 ), PAO *5Encoder Divided
34 ) /PAO D Pulse Output,
§ Phase A
35 /), PBO *5 Encoder Divided
M /PBO D Pulse Output, | Applicable Line Receiver:
SENL 4 < Phase B SN75ALS175 or MC3486
Absolute Data +5V > ‘ - manufactured by Texas
ata sl 2 19 PCO *5 Encoder Divided | nstruments or the equivalent
Request input *2 oV < /PCO OD Pulse Output,
Phase C
Linear Servomotor Overheat TH . 50 48 J x5 Absolute lingar
Protection input a M /PSO OD encoder position
output
Sequence input signal *4 4.7 KQ
. +24 V +24VIN 47 ™
power supply input s 1 = <SG Sigal d
— -»> ignal groun
Servo ON input [ /S-ON (40 $$+K;, e
(servo ON when ON) 25 /VLT+ "
- 1 3
Proportional Control input /P-CON L 1 1( #Z =+ /VLT Speed Limit Output
(Proportional action ~ +—— L | 26 AL . (speed limit when ON)
when ON) o
>
(FOM?](% Bﬂvde Pfﬁhibﬁg% . P-OT (| 42 #Z $+(7 27 LN /TGON+ \ovement Detection Output
prohibited when + (ON when value
L - jz ﬂ<* #Z | 28 /T GON- exceeds the setting)
ot | NoT @ - P ot
p 59 ) /S-RDY+ Max. alowable voltage: 30 VDC
Alarm Reset inout ‘ - iz ﬂ<f N P o0 Ready Output Mex. alowable current: 50 mA DC
larm Reset inpu JALM-RST <\ 44 > #Z (ON when /S-ON signal
(reset when ON) — ™ - 4 /S-RDY- can be received) o
Forward External ‘ - »(7
Force Limitinput | /P-CL | 45 N ST (AME  oovo Alam Output
(imit when ON) jz = ( a0 ) Ay, (OFFfordam)
Reverse External - }»(7 <
Force Limit input e /N-CL \\ 46 N
(limit when ON)

Connector
shell

FG  Connect shield to connector shell.
Frame ground

*1, i represents twisted-pair wires.
*2. Connect when using an absolute linear encoder.
*3. You can enable this function with a parameter setting.

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

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

Note: If you use a 24-V brake, install a separate power supply for the 24-VDC power supply from other power sup-
plies, such as the one for the I/0 signals of the CN1 connector.
If the power supply is shared, the 1/O signals may malfunction.
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4.5 1/0 Signal Connections

4.5.4 1/0O Circuits

454

/0 Circuits
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Reference Input Circuits

€ Analog Input Circuits

This section describes CN1 connector terminals 5-6 (Speed Reference Input) and 9-10 (Torque
Reference Input).

The analog signals are used as either speed or torque reference signals. The input impedance
is as follows:

» Speed Reference Input: Approx. 14 kQ

 Torque Reference Input: Approx. 14 kQ

The maximum allowable voltage for input signals is £12 V.

Analog Voltage Input Circuit Analog Voltage Input Circuit
(Example for D/A) (Wiring Example for Forward Operation)
SERVOPACK SERVOPACK

Host controller 1.8 kQ (1/2 W) min.
) - V-REF or T-REF
e %@ 12V 25HP-10B or
D/A [SG Approx. 14 kQ min. ‘ 2kQ e Approx. 14 kQ min.

oV oV

€ Position Reference Input Circuits

This section describes CN1 connector terminals 7-8 (Reference Pulse Input), 11-12 (Reference
Sign Input), and 15-14 (Clear Input).

The output circuits for the reference pulses and Position Deviation Clear signal from the host
controller can be either line-driver outputs or open-collector outputs. The following diagrams
show these by output type.

. . . Open-Collector Output Circuits
LTmE-DIAELT QUi Sl (12-V Power Supply in SERVOPACK)

Host controller SERVOPACK Host controller SERVOPACK
/— PL1, PL2, or PL3 terminal

150 Q2 4.7 kQ
1

A
— T o +12V
Applicable Line D% / [ 4 D Y= ( Eﬁ—T
/ApProx:
9m,

SN75ALS174 from Texas v 17
Instruments or equivalent 150Q  4.7kQ

2.8V < (High level — Low level) < 3.7 V am K 2>
(High level ow level) © XD jz$£

If the above formula is not satisfied, the inputs to the ﬁ / q7

I~

SERVOPACK will be unstable. Pulses may be missed from
the Reference Pulse Input, reference inversion may occur |
for the Reference Sign Input, and the Clear signal may turn ON: N ( %

OFF for the Clear signal input. 1.5V max. oV




4.5 1/0 Signal Connections

4.5.4 1/0 Circuits

ply

The SERVOPACK may fail depending on the relationship between the pull-up voltage (Vcc) and
Important the pull-up resistance (R1). Before you wire the circuits, confirm that the specifications of the

host controller satisfy the values shown in the following table.

q@ » Precaution When Host Controller Uses Open-Collector Output with User-Supplied Power Sup-

Pull-Up Voltage (Vcc) Pull-Up Resistance (R1)
24V 1.8 kQ t0 2.7 kQ
12 V max. 820 Q to 1.5 kQ
5V max. 180 Q to 470 Q

Circuit Example for Open-Collector Outputs

Host controller SERVOPACK

)
150 Q

S TR @ 31T e

i

VF=15Vto 1.8V

Sequence Input Circuits

€ Photocoupler Input Circuits

This section describes CN1 connector terminals 40 to 47. The circuits are connected through
relay or open-collector transistor circuits. If you connect through a relay, use a low-current
relay. If you do not use a low-current relay, a faulty contact may result.

Examples for Relay Circuits Examples for Open-Collector Circuits
SERVOPACK SERVOPACK
24 VBC s24vN_ 47K 24 VDC +24VIN_ 47 KQ

£ (cqmon (T3] 5 (eason (13K
H

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

Information.  Refer to the following section for the interface for the SEN signal input circuit.
IIg 6.12.2 Structure of the Position Data of the Absolute Encoder on page 6-74

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

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

Wiring and Connecting SERVOPACKs
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4.5 1/0 Signal Connections

4.5.4 1/0O Circuits

Sink Circuits

Source Circuits

24V

SERVOPACK input side

Photocoupler

| Internal

Switch

[ -

Switch

1

v j}i Q signal

I level

Photocoupler

u

| Internal
[Z] v 53| sional

| level

24V

SERVOPACK input side

Photocoupler

| Internal

0‘( )—0

Y /

N E signal

Switch

S%ﬁz

Photocoupler
* | Internal
D VY 7

I level

N E signal

I 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

Sequence Output Circuits

e@ 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.
Important  This could damage the machine or cause an accident that may result in death or injury.

€ Open-Collector Output Circuits
This section describes CN1 connector terminals 37 to 39 (Alarm Code Output).

The Alarm Code (ALO1, ALO2, and ALOB) signals are output from open-collector transistor
output circuits. 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
SERVOPACK Photocoupler
—
{XZ qdl
oV ov

SERVOPACK

5VDC to 30 VDC

Relay

]

Example for Line Receiver Circuit

SERVOPACK

5VDC to 30 VDC

i«

[

\_y

oV

$
4

Note: The maximum allowable voltage and maximum allowable current for open-collector output circuits are as fol-

lows:

» Maximum allowable voltage: 30 VDC
* Maximum allowable current: 20 mA DC




4.5 1/0 Signal Connections

4.5.4 1/0 Circuits

€ Photocoupler Output Circuits

Photocoupler output circuits are used for the ALM (Servo Alarm), /S-RDY (Servo Ready), and
other sequence output signals. Connect a photocoupler output circuit to a relay or line-receiver
circuit.

Example for Relay Circuit Example for Line-Receiver Circuit
SERVOPACK 5VDC to 30 VDC SERVOPACK 5 VDG to 30 VDG
Relay
- 00
- . | )
Endl kS
—» - T
%’(: 1 — :
1 —~— v
oV

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

@ Line-Driver Output Circuits

This section describes CN1 connector pins 33-34 (Phase-A Signal), 35-36 (Phase-B Signal),
19-20 (Phase-C Signal) and 48-49 (Phase-S Signal).

The serial data from the encoder is converted to two-phase (phases A and B) pulses. The
resulting output signals (PAQO, /PAO and PBO, /PBO), origin pulse signal (PCO and /PCO), and
the absolute encoder position output signals (PSO and /PSO) are output with line-driver output
circuits. Connect the line-driver output circuits to line-receiver circuits at the host controller.

Example for Line-Receiver Circuit

SERVOPACK Host controller
Qutput line driver: Applicable line receiver:
SN75ALS174 or SN75ALS175 or MC3486
the equivalent manufactured by Texas Instruments

or the equivalent

220Qto
470 Q

Wiring and Connecting SERVOPACKs
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4.6 Connecting Safety Function Signals

4.6.1 Pin Arrangement of Safety Function Signals (CN8)

m Connecting Safety Function Signals

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

Refer to the following chapter for details on the safety function.
I3 Chapter 11 Safety Functions

46.1 Pin Arrangement of Safety Function Signals (CN8)

Pin No. Signal Name ‘ Function

1 -

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

3 /HWBB1- ,

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

base block (motor power turned OFF)

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

6 /HWBB2+

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

8 EDM1+ VOPACK enters a base block state.

46.2 1/0 Circuits

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

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

Safety Input Circuits

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

Input Signal Connection Example

SERVOPACK
CN8
24-\ power supply
Switch
=—e— I~ —
Fuse | >
| g
|
4.7 kQ
Use a switch that has ‘ WJZ 6
low-current contacts. = 4.7kQ >3 (
/HWBB2, )5 >

| o
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4.6 Connecting Safety Function Signals

€ Input (HWBB) Signal Specifications

4.6.2 1/0 Circuits

. Connector :
Type Signal Pin No. Status Meaning
ON (closed) | Does not activate the HWBB (normal operation).
/HWBB1 ONB-4 Activates the HWBB (motor current shut-OFF
CN8-3 OFF (open)
Inputs request).
ON (closed) | Does not activate the HWBB (normal operation).
/HWBB2 ONg-6 Activates the HWBB (motor current shut-OFF
CN8-5 OFF (open) request)

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

ltem Characteristics Remarks
Internal Imped- 4.7 KO B
ance
Operating Voltage 404V £20% B
Range
Maximum Delay 8ms Time from /HWBB1 and /HWBB2 signals turning
Time OFF until HWBB is activated

Diagnostic Output Circuits

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

ple.

SERVOPACK

CN8
8 | [EDM1+

Host controller

€ EDM1 Output Signal Specifications

24-V power supply

FHS T o N

Type Signal Pin No. OutptﬂtSSta— Meaning
ON Both the /HWBB1 and /HWBB2 signals are operat-
CN8-8 ing normally.
Output EDM1
P CN8-7 OFF The /HWBB1 signal, the /HWBB2 signal, or both
are not operating.

The electrical characteristics of the EDM1 signal are as follows:

ltem eI Remarks
istics
Maximum Allow-
able Voltage 80 VDC a
Maximum Allow-
able Current S0mADC | -
Maximum ON Voltage between EDM1+ and EDM1- when current is 50
1.0V
Voltage Drop mA
Maximum Delay 8 Time from a change in /HWBB1 or /HWBB?2 until a change
. ms .
Time in EDMA1

Wiring and Connecting SERVOPACKs
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4.7 Connecting the Other Connectors

4.7.1 Serial Communications Connector (CN3)

Connecting the Other Connectors

471  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)

472 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+.
[T Engineering Tool SigmaWin+ Online Manual (Manual No.: SIEP S800001 48)

473 Analog Monitor Connector (CN5)

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

White Measuring probe
Black Black
Connect to CN5 Black Probe ground i'\él;?jumrg?t
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 9.3 Monitoring Machine Operation Status and Signal Waveforms on page 9-6
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the setting methods.
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5.1 Manipulating Parameters (PnO00)

5.1.1 Parameter Classification

Manipulating Parameters (PnOO0O)

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

5.1.1

Parameter Classification

There are the following two types of SERVOPACK parameters.

Classification Meaning

Parameters for the basic settings that are
required for operation.

Parameters that are used to adjust servo

Setup Parameters

Tuning Parameters

performance.

Information The tuning parameters are not displayed by default when you use the Panel Operator or Digital
Operator. To display and set the tuning parameters, set Pn00B to n.OO0O1 (Display all parame-
ters).

Parameter Meaning When Enabled | Classification
n.0OC0 Display only setup parameters
Pn0OB | (default setting) ' After restart Setup
n.0O0O01 Display all parameters.

The setting method for each type of parameter is described below.

Setup Parameters
You can use the Panel Operator, Digital Operator, or SigmaWin+ to set the setup parameters
individually.

We recommend that you use the Setup Wizard of the SigmaWin+ to easily set the required setup
parameters by setting the operating methods, machine specifications, and 1/O signals according
to on-screen Wizard instructions.

Information

=7 Setup Wizard i |
[i servapack ssiection ] I |
o Encorer Selestion | | Servopack Selection / @ Encoder Selection

Servopack and motor selection: Confirm yaur metor madel and Servopack model. In Oniine mods
I (when the Servopack is connectsd), the modets are automatically displayed. In Offine mode (when
the Servopeck is disconnected), the model numbers must be set manuslly.

1B Contral Mode Selection

Contral Mode Selection: Select & control mocie such as Speed Cantrol that uses analog volage
reference and Position Contral that uses pulse-train reference.

Cotrol Mods Selection

B Feeference Input Setting 5% Reference Input Setting

Set the reference input specifications and other ftems in accordance with the connected machine
and host controller

SmMotor Encodsr Setting
Configure the settings for the mator and encoder you use, such as encoder type, encoder output
fromthe Servopack (encoder dividing pulse)

B Motar Encoder Seting
=

=B Wlator Stop Method Selection

e Setthe motor stop method and whether or not to use brake at occurrence of alarm when the servo
is oft (motor power is off) or the when the overtravel initis used (movable maching parts exceed
Ay Moter Stop Method Selection | the allowahle range of mation and turn OM a limit switch)

1 || Syo signal Satting

The IO signal sllocations far specified terminal numbers af the CH-1 connector can be changed

from the standard llocation. 110 signial foreed input and output are provided to check the wiring.
B8 110 50l Setting

I Az averwiite
Check the allocsted signals, and save the parameters in a fli
ol Baveintite |

Close

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

5.1.2 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.
I 8.6 Autotuning without Host Reference on page 8-23

I 8.7 Autotuning with a Host Reference on page 8-35

Iz 8.8 Custom Tuning on page 8-42

You can also set the tuning parameters individually to make adjustments. Refer to the following section
for details.
Iz 8.13 Manual Tuning on page 8-74

512 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.

: Speed control : Position control : Torque control

Speed Loop Gain
Pn100 T
Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1 Hz 400, Immediately Tuning
Parameter / / /\
number This is the minimum || This is the This is when any o
unit (setting increment) || parameter setting change made to the Tlhls |$the. parameter
This is the setting range that you can set for before shipment. parameter WI||‘ classification.
for the parameter. the parameter. become effective.
- Parameters for Selecting Functions
Parameter Meaning When Enabled Classification
n.00o0O0O Use the encoder according to encoder specifications.
(default setting)
Pn002 |n.O0100O Use the encoder as an incremental encoder. After startup Setup
n.02000 Use the encoder as a single-turn absolute encoder.
N\ \
A\ AN ‘
Parameter The notation “n.00OO" indicates a parameter for This column explains the
number selecting functions. selections for the function.

Each O indicates the setting for one digit.
The notation shown here means that the third digit
from the right is set to 2.




5.1 Manipulating Parameters (PnO00)

5.1.3 Parameter Setting Methods

5.1.3

Parameter Setting Methods

You can use the SigmaWin+, a Digital Operator, or the Panel Operator to set parameters.
A sample operating procedure is given below.

Setting Parameters with the SigmaWin+

1. Select Parameters - Edit Parameters from the menu bar of the Main Window of the Sig-
maWin+.

2. Select 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.

3. Click the Edit Button.

Display Moce
Display Settiny 2] import |
UserLevel 5 | vl 2 (Ta the adjustmert ) = Ul S =] i
CortrolMode —[4 AN Control Mode =l [ commert | Custamize

All constart number |Funt:l|ur| Selection(Pridz:-) | Sain(Prte) | Speed(Pride) | TorquetPaxe) | SequencecPrs) | 1o Sian | wechstralinkpn 4| ¥

Mo, Name: Set value AXISF00 Input v] AXISH0T Thout valul AXISH02 Input valu] AXISH0E ~
(¥ Pn0O0 Basic Function Select Switch D — 000TH 0000H 0000H 0000H —
Odieit Servomotor direction = 1:5ets CWas fo 0 : Sets GOW : 0 : Sets GOW ¢ 0 : Se
1dieit Reserved (Do not change.) E 0: PReserved (Do 0: Reserved (Do 0: Reserved (Do | 0: Res
2digit Reserved (Do not change} B 0: Reserved (Do 0: Reserved (Do | O: Reserved (Do | 0: Res
Sdieit Reserved (Do not change} B 0: Reserved (Do 0: Reserved (Do | 0: Reserved (Do | 0: Res

1 Pn0O01 Application Function Select Switch 1 - 0012H 0010H 0012H o012H
Odigit Servo OFF or Alarm G1 Stop Mode - 2: Makes the mol 0 - Stops the n 2: Makes the mol 2 : Mak
Tdigit Owertravel (OT) Stop Made - 1 : Sets the torqu 1 : Sets the torqu 1 : Sets the torqu 1 : Set
2digit Reserved (Do not change} B 0: Reserved (Do 0: Reserved (Do | O: Reserved (Do | 0: Res
3digit Reserved (Do not change. = 0: Reserved (Do 0: Reserved (Do | 0: Reserved (Do 0: Res

1 Pr0O02 Application Function Select Switch 2 - 0111H m11H 0011H m11H
Odigit Reserved (Da not change) E 1:Reserved (Do 1:Reserved (Do | 1: Reserved (Do | 1:Rec
Tdigit Reserved (Do not change} B 1:Reserved (Do 1: Reserved (Do | 1: Reserved (Do | 1: Res

I2d|g|t Absolute Encoder Usaze B 1: Uses absolute 1 : Uses ibso\ule 0 : Uses absol 1: Llielﬂ

4 »

™ Select &li{&1l constant number:include nat displayed) = t |

¥ Axis Collation(Displary the collstion resutt of the selected axis) 4|

Initialize Compare Read Wirite

<] &l | &

4. Change the setting of the parameter.

1. For a parameter for a numeric setting, input the numeric setting.
2. For a parameter for a function selection, select the setting from the list for the individ-
ual digit.

Information

5. Click the OK Button.
Edit =

oot [Biasic Function Select Switch 1

digit 0 Servo OFF or Alarm G1 Stop hode

IEI: Stops the motor by applying DB (dynamic brake) j

cligit 1 Owertravel (OT) Stop Mocs

ID : Same setting &= Pn001 .0 (Stops the motor by applying DB or by coasting). j

cligit 2 ACDC Povwer Input Selection

ID : Mot applicable to DC power input: Input AC power supply through L1, L2, :L|

gt 3 Warning Code Output Selection

|01 5L01, AL02, and ALO3 outiut only alam cades. =l

I 0000 H
Ok I Cancel |

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

5.1.4 Write Prohibition Setting for Parameters

6. Click the Write Button.
Writing will start.
This concludes the procedure to edit the parameter. Proceed to step 7 only when the dialog box
shown in step 7 is displayed.

7. Click the OK Button.

“erification

The following parameters will be enabled after cycling the main and control posver

Mo, [ Hame -
(] JBasic Function Select Switch 0

PrO0 fpplication Function Select Switch 1

PrO0Z2 fpplication Function Select Switch 2

Pr10B #pplication Function for Gain Slecect Switch

4 I>I;

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

Setting Parameters with a Digital Operator

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

Setting Parameters with the Panel Operator

Refer to the following section for information on setting the parameters with the Panel Operator.
I 13.2 Parameter (PnOJL0LJ) Operations on the Panel Operator on page 13-6

5.14

Write Prohibition Setting for Parameters

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

Preparations
No preparations are required.

Applicable Tools

The following table lists the tools that you can use to change the Write Prohibition Setting and
the applicable tool functions.

Tool Function Reference

I 13.4.15 Write Prohibition Setting
(Fn010) on page 13-21

(10 =-7-Series Digital Operator Operating

Panel Operator Fn010

Digital Operator Fn010 Manual (Manual No.: SIEP S800001
33)
SigmaWin+ Setup - Write Prohibited Setting e Operating Procedure on page 5-7




5.1 Manipulating Parameters (PnO00)

5.1.4 Write Prohibition Setting for Parameters

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

1. Select Setup - Write Prohibited Setting from the menu bar of the Main Window of the
SigmaWin+.

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

3. Click the Setting Button.

& Wite Prohibited Setting AXIS#0

Wurite: Probibited Setting iz Ol

ATATATA [

v lvlv|~]|

4. Click the OK Button.
The setting will be written to the SERVOPACK.

5. 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.

Restrictions

If you prohibit writing parameter settings, you will no longer be able to execute some functions.
Refer to the following table.

Basic Functions That Require Setting before Operation
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5-8

5.1 Manipulating Parameters (PnO00)

5.1.4 Write Prohibition Setting for Parameters

SigmaWin+ Panel Operator or Digital Operator | When Writ-
Menu Bar SigmaWin+ Function . ; ing Is Pro- | Reference
Button Name Fn No. Utility Function Name hibited
- - Cannot be
Origin Search Fn003 | Origin Search executed. | Page 7-25
Cannot be
Absolute Encoder Reset Fn008 | Reset Absolute Encoder executed. | Page 5-51
Fnoo9 Autotune Analog (Speed/ Cannot be | page 6-23,
Torque) Reference Offset executed. | page 6-41
Speed/Torque Reference Manually Adjust Speed Refer- | Cannot be
Offset Adjustment FnOOA ence Offset executed. page 6-23
Manually Adjust Torque Ref- | Cannot be )
ARl erence Offset executed. | P29° 6-41
Adjust Analog Monitor Output | Cannot be
Fn0OC 9-8
Analog Monitor Output Offset executed. | P49°
Adjustment Adjust Analog Monitor Output | Cannot be
Fno0D | iy executed. | 39298
FnOOE Autotune Motor Current Cannot be
Motor Current Detection Detection Signal Offset executed.
) - page 6-100
Offset Adjustment FnooF | Manually Adjust Motor Cur- | Cannot be
Setup rent Detection Signal Offset | executed.
. . . Mult@turn L@m@t Sgtting after Cannot be
Multiturn Limit Setting Fn013 | Multiturn Limit Disagreement q page 6-83
Alarm executed.
Reset Configuration Error Reset Option Module Config- | Cannot be )
of Option Module P uration Error executed. | P29¢ 12-42
Initialize Vibration Detection | £ 545 | Initialize Vibration Detection Cannot be page 6-96
Level Level executed.
Setting the Origin of the Set Absolute Linear Encoder | Cannot be
Absolute Linear Encoder At Origin executed. | P29° 5-53
Can be
Software Reset Fn030 | Software Reset executed. | Pa9e 6-94
. . . . Cannot be
Polarity Detection Fn080 | Polarity Detection executed. | Page 5-28
. . . , Cannot be
Tuning-less Level Setting Fn200 | Tuning-less Level Setting executed. | Page 8-15
Cannot be
EasyFFT Fn206 | Easy FFT executed. | Page 8-92
L x T Cannot be
Parameters | Initialize Servo Fn005 | Initialize Parameters executed. | Page 5-9
Autotuning without Refer- Fn201 Advanced Autotuning with- Cannot be page 8-23
ence Input out Reference executed.
Autotuning with Reference Fn202 Advanced Autotuning with Cannot be page 8-35
Input Reference executed.
. . . Cannot be
Tuning Custom Tuning Fn203 | One-Parameter Tuning executed. | Page 8-42
Anti-Resonance Control Fnooa | Adiust Anti-resonance Con- | Cannot be page 8-51
Adjustment trol executed.
' . . . . . Cannot be
Vibration Suppression Fn205 | Vibration Suppression executed. | Page 8-56
. Can be
Fn011 | Display Servomotor Model executed.
Canb page 9-2
Fn012 | Display Software Version oo
Monitor Product Information : .
Display SERVOPACK and Can be
FnO1E
Servomotor IDs executed.
; page 9-2
FnO1F Display Servomotor ID from Can be
Feedback Option Module executed.




5.1 Manipulating Parameters (PnO00)

5.1.5 Initializing Parameter Settings

Continued from previous page.

SigmaWin+ Panel Operator or Digital Operator |When Writ-
Menu Bar SigmaWin+ Function . . ing Is Pro- | Reference
Button Name Fn No. Utility Function Name hibited
. Cannot be
Tt G Jogging Fn002 | Jog executed. | Page 7-7
tion . Cannot be
Program Jogging Fn004 | Jog Program executed. | Page 7-20
. . Can be
. Fn0O0O | Display Alarm History executed. | Pa%e 12-40
Display Alarm Cannot be
Alarm Fn006 | Clear Alarm History executed. | Page 12-41
Cannot be
Reset Motor Type Alarm Fn021 | Reset Motor Type Alarm executed. | Page 5-15

* The Initialize Button will be displayed when you select Parameters - Edit Parameters from the menu bar.

2.1.5

Initializing Parameter Settings

You can return the parameters to their default settings.

This function will not initialize the settings of the parameters that are adjusted for the Fn0O9,
FnOOA, Fn00B, FnOOC, FnOOD, FnOOE, and FNOOF utility functions.

Important

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

Preparations
Check the following settings 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 and the
applicable tool functions.

Tool Function Reference
T 13.4.5 Initialize Parameters (Fn005) on
Panel Operator Fn005 page 13-15
[T =-7-Series Digital Operator Operating
Digital Operator Fn005 Manual (Manual No.: SIEP S800001

33)

SigmaWin+

Parameters - Edit Parameters

I Operating Procedure on page 5-9

Operating Procedure
Use the following procedure.

1. Select Parameters - Edit Parameters from the menu bar of the Main Window of the Sig-
maWin+.

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

5.1.5 Initializing Parameter Settings

2. Click the Initialize Button.

Display Mode |
u
d User Lewel |2 Level 2 {To the adustmert ) =] Bkl SSg) i
Controlbode —[4: il Cortral Mod =] 3 commert | Cueiamize |
Al constart riumier |Fur||:tmn Selection(Pnliex-) | GaintPriixx-) | Speed(Pridie) | TorquetPrde-) | Seauence(Prsioc) | 10 Sign | Mechatrolink(prn 4 | »

Mo, [Name [Set value AXISE00 Input | ARISHN Input valu) AHIS#02 Tnout walu] ARISH0E «

[ Pn000  Basic Function Select Switch 0 — 0001 H 0000H 0000H 0000H =
Odigit Servomotor dirsction = 1:5ets CWas fo| 0 : Sets GGW ¢ 0 : Sets GCW < 0 : 5e
1digit Reserved (Do not change.) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
2digit Reserved (Do not change.) = 0: Reserved (Do 0: Reserved (Do | 0: Reserved (Do 0: Res
3digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res

= PnoOi Application Function Select Switch 1 - ao1zH 0010H 0012H ao1zH
Odigit Servo OFF ar Alarm G1 Stop Mode - 2 Makes the mod D : Stops the n 2: Makes the mol 2: Mak
1digit Owertravel (OT) Stop Mode = 1: Sets the forque 1 : Sets the torque 1 Sets the torque 1@ Set:
2digit Reserved (Do not change.) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res
3digit Reserved (Do not change) = 0: Reserved Do 0: Reserved (Do | 0: Reserved (Do 0: Res

I Pni02 Application Function Select Switch 2 - m1iH 0111H 0011H 11
Odigit Reserved (Do not change.) = 1:Reserved Do 1:Reserved (Do 1:Reserved (Do 1: Res
1digit Reserved (Do not change) = 1:Reserved Do 1:Reserved (Do 1:Reserved (Do 1: Res
I2dig\t Absolute Encoder Usage E 1: Uses absolute 1: Uses absolute 0 : Uses absol 1: Usew

4 »

[ Select Al(&I constart numberinchude not displayed) -

¥ Axis Colletion(Display the collation result of the selected axis)

|
Initialize Compare Read Wit
it &l |

3. Click the OK Button.

V ation [ ]

& CAUTION

ze caution when intialzing parameters as some
arameters may not match the target machine

Clicking the Ok button to intialize the Servopack settings:

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box will return.

4. Click the Initialize Button.

I ze the Servopack settings

Clicking the Intialize button will intislize the Servopack
seftings.

Inttialize:
Cancel

£ @

N A

Click the Cancel Button to cancel initialization. The Parameter Editing Dialog Box will return.

5. Click the OK Button.

A CAUTION

'ovver must be cycled to enable settings.

fter initializing, be sure to check that all parameter
ettings match the target machine.




5.1 Manipulating Parameters (PnO00)

5.1.5 Initializing Parameter Settings

6. Turn the power supply to the SERVOPACK OFF and ON again after the parameter set-
tings have been initialized.

This concludes the procedure to initialize the parameter settings.

Basic Functions That Require Setting before Operation



5.2 Control Method Selection

Control Method Selection

You can use the SERVOPACK for speed control, position control, or torque control.

You set the control method in Pn000 = n.OOOXO (Control Method Selection).

Control Method Selection

Pn000 = .
n.O00OX0 Control Method Outline Reference
The speed of the Servomotor is controlled with an
analog voltage speed reference. Use speed con-
n.0000 trol in the following cases.
(default set- | Speed control « To control speed page 6-12
ting)  For position control using encoder pulse outputs
from the SERVOPACK to form a position loop in
the host controller
The position of the machine is controlled with a
pulse train position reference. The position is con-
n.O0O10 Position control trolled with the number of input pulses, and the page 6-26
speed is controlled with the input pulse frequency.
Use position control when positioning is required.
The torque output by the Servomotor is controlled
with an analog voltage torque reference. Use )
n.oo20 Torque control torque control to output the required torque for page 6-40
operations such as pressing.
Three internal set speeds that are preset in the
n.0030 Internal set speed SERVOPACK are used as references to perform page 6-47
control speed control. An analog reference is not neces-
sary for this control method.
Switching between
internal set speed
n.00O40 control and speed
control with analog
references
Switching between
n.0050 internal set speeq
control and position
control
Switching between | These are switching methods that you can use to
internal set speed change between two of the above four control
n.00oe6n0 o . page 6-58
control and torque methods. You can select the combination that is
control required for the application.
Switching between
n.0O0O70 position control and
speed control
Switching between
n.0080 position control and
torque control
Switching between
n.00O90 torque control and
speed control
Switching between
speed control with
n.O0OAO analog references You can use zero clamping for speed control. page 6-24
and speed control
with zero clamping
Switching between
normal position con- - "
n.00BO trol and position con- You can use reference pulse inhibition for position page 6-39

trol with reference
pulse inhibition

control.




5.3 Power Supply Type Settings for the Main Circuit and Control Circuit

5.3.1 AC Power Supply Input/DC Power Supply Input Setting

Power Supply Type Settings for the Main Circuit and Control Circuit

A SERVOPACK can operated on either an AC power supply input or DC power supply input to
the main and control circuits. If you select an AC power supply input, you can operate the SER-
VOPACK on either a single-phase power supply input or a three-phase power supply input.
This section describes the settings related to the power supplies.

531 AC Power Supply Input/DC Power Supply Input Setting

Set Pn001 = n.OXOO (Main Circuit Power Supply AC/DC Input Selection) to specify whether
to use an AC or DC power supply input for the main circuit power supply to the SERVOPACK.

If the setting of PNO01 = n.OOXODO does not agree with the actual power supply input, an A.330
alarm (Main Circuit Power Supply Wiring Error) will occur.

Examples of When an A.330 Alarm (Main Circuit Power Supply Wiring Error) Occurs

Example
B « A DC power supply is connected between the B1/@® and ©2 terminals, but an AC power
supply input is specified (Pn001 = n.O0OO).
» 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.000O0
default set- | Use an AC power s ly input.
Pn001 ’iing) Y POWer SUppY Inpu After restart Setup
n.O0100 Use a DC power supply input.

/\ WARNING

® Connect the AC or DC power supplies to the specified SERVOPACK terminals.
« Connect an AC power supply to the L1, L2, and L3 terminals and the L1C and L2C terminals on
the SERVOPACK.
» Connect a DC power supply to the B1/@® and ©2 terminals and the L1C and L2C terminals on
the SERVOPACK.
There is a risk of failure or fire.

® Always specify a DC power supply input (Pn001 = n.0100) 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.O100), 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.

® |f you use a DC power supply input with any of the following SERVOPACKS, externally con-
nect an inrush current limiting circuit and use the power ON and OFF sequences recom-
mended by Yaskawa: SGD7S-330A, -470A, -550A, -590A, or -780A.
There is a risk of equipment damage.
Refer to the following section for the power ON and OFF sequences.
IZ 4.3.3 Power ON Sequence on page 4-14

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

Basic Functions That Require Setting before Operation



5.3 Power Supply Type Settings for the Main Circuit and Control Circuit

5.3.2 Single-phase AC Power Supply Input/Three-phase AC Power Supply Input Setting

532 Single-phase AC Power Supply Input/Three-phase AC
Power Supply Input Setting

Some models of Three-phase 200-VAC SERVOPACKS can also operate on a single-phase
200-VAC power supply.

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

If you use a single-phase, 200-VAC power supply input for the SERVOPACK’s main circuit
power supply, set parameter Pn00B to n.O0100 (Use a three-phase power supply input as a

single-pha

Information

se power supply input).

VAC power supply input (model numbers: SGD7S-120A000008).

You do not need to change the setting of Pn00B to n.O100 (Use a three-phase power sup-
ply input as a single-phase power supply input) for a SERVOPACK with a single-phase 200-

Parameter Meaning When Enabled | Classification
n.000O0O )
. Use a three-phase power supply input.
default sett
Pn00B (default setting) - After restart Setup
Use a three-phase power supply input as
n.O0100 : ;
a single-phase power supply input.
3 1. If you use a single-phase power supply input without specifying a signal-phase AC power sup-
ply (PnOOB = n.O100), an A.F10 alarm (Power Supply Line Open Phase) will occur.
2. Not all SERVOPACKSs can be run on a single-phase AC power supply input. If you connect a
Important single-phase AC power supply input to a SERVOPACK that does not support single-phase

power, an A.F10 alarm (Power Supply Line Open Phase) will occur.

. If you use a single-phase 200-VAC power supply input, the torque-motor speed characteristic
of the Servomotor will not be the same as for a three-phase AC power supply input. Decide
whether to use a single-phase or three-phase AC power supply input after checking the char-

acteristics given in the Servomotor manual or catalog.

Refer to the following section for information on wiring a single-phase AC power supply input to
the SERVOPACK.

I * Wiring

Example for Single-Phase, 200-VAC Power Supply Input on page 4-16




5.4 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 CN2 connector on the SERVOPACK, the SER-
VOPACK will automatically determine which type of Servomotor is connected. Therefore, you
normally do not need to specify the 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 PN000 = n.XOODO (Rotary/Linear Startup Selection When

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

Parameter

Meaning

When
Enabled

Classification

n.0oO0o0d
(default setting)
Pn000

When an encoder is not con-
nected, start as SERVOPACK for
Rotary Servomotor.

n. 1000

When an encoder is not con-
nected, start as SERVOPACK for
Linear Servomotor.

After restart

Setup

Basic Functions That Require Setting before Operation



5.5 Functions and Settings for the /S-ON (Servo ON) Signal

5.5.1 Function of the /S-ON (Servo ON) Signal

m Functions and Settings for the /S-ON (Servo ON) Signal

The /S-ON (Servo ON) signal is used to enable Servomotor operation.
This section describes the function of and settings for the /S-ON signal.

2.5.1

Function of the /S-ON (Servo ON) Signal

Type Signal Connector Pin No. Signal Status Function
Power is supplied to the Servomo-
Inout /S-ON CN1-40 ON (closed) tor to enable operation.
P (default setting) OFF (open) Power supply to the Servomotor is
P stopped and operation is disabled.

You can use Pn50A = n.0OOXO (/S-ON (Servo ON) Signal Allocation) to allocate the /S-ON sig-
nal to a different input signal terminal. Refer to the following section for details on input signal
allocation.

I 6.1.1 Input Signal Allocations on page 6-4

2 1. Always input the /S-ON signal before you input a speed, position, or torque reference to start
@ the Servomotor. Never input the reference first and then use the /S-ON signal or turn ON the
AC power supply to start the Servomotor. Doing so will degrade internal elements and may
Important cause an accident.
2. Input the /S-ON signal while the Servomotor is stopped. You cannot turn ON the servo while
the Servomotor is operating.

5.5.2

Setting to Keep the Servo ON and Supply Power to the
Motor Continuously

You can set Pn50A = n.OOXO (/S-ON (Servo ON) Signal Allocation) to 7 (The signal is always
active) to keep the servo ON and supply power to the motor continuously.

Parameter Meaning When Enabled | Classification

n.0000 The S-ON signal is active when CN1-40 input
(default setting) | signal is ON (closed).

Pn50A , - , After restart | Setup
n.0070 The signal is .alwayls active. .
’ (The /S-ON signal is always active.)
3 1. If you set this parameter to keep the servo ON continuously, power will be supplied to the
@ motor as soon the main circuit power supply to the SERVOPACK is turned ON. If there is
already a speed, position, or torque reference input, the Servomotor or machine may perform
Important unexpected operation. Always implement safety measures.

2. If a resettable alarm occurs and operation is disabled (power is not supplied to the motor),
operation will be automatically enabled (power will be supplied to the motor) when the alarm is
reset. If you set this parameter to keep the servo ON continuously, the Servomotor or machine
may perform unexpected operation when an alarm is reset.




5.6 Motor Direction Setting

m Motor Direction Setting

You can reverse the direction of Servomotor rotation by changing the setting of Pn000 =
n.O0O0X (Direction Selection) without changing the polarity of the speed or position reference.
This causes the rotation direction of the motor to change, but the polarity of the signals, such
as encoder output pulses, output from the SERVOPACK do not change. Set the appropriate

direction for your system.

Refer to the following section for details on the encoder divided pulse output.
IZ 6.8 Encoder Divided Pulse Output on page 6-47

» Rotary Servomotors

The default setting for forward rotation is counterclockwise (CCW) as viewed from the load end

of the Servomotor.

Parameter ptanpee Motor Direction and Encoder Divided Pulse Outputs App||cgble
Reference Overtravel Signal (OT)
Encoder Divided Pulse Outputs
P-OT (For-
n.00O00 rz%;,é?]rcde rao JLTUL ward Drive
) Prohibit) signal
Use CCW as PBO Phase-B lead
the forward T
direction. . . Torque rerence Encoder Divided Pulse Outputs N-OT
(default setting) ref%\ggscee —’ ime  pAO _ Phase-A lead (Reverse Drive
. TNn Prohibit) signal
cw Motor speed  PBO
Pn000
+4 Torque reference  Encoder Divided Pulse Outputs P.OT (F
vy ‘ - or-
n.O00O01 rZ?er;/(\;?]rcde I' ‘N\Time  PAO M ward Drive
Use CW as the Prohibit) signal
CW .
forward direc- Motor speed PBO MPhase B lead
tion. — Encoder Divided Pulse Outputs
(Reverse Rota- | Reverse _’ Torquke.erence e e N-OT .
tion Mod I Time PAO Phase-A lead (Reverse Drive
lon Mode) reference | syt N A Prohibit) signal
Motor speed PBO

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.O00OXO (Motor Phase Sequence

Selection) is set correctly.

Parameter Forward/Reverse | Motor Moving Direction and Encoder Divided Pulse Applicable
Reference Outputs Overtravel Signal (OT)
+, Forcereference  Encoder Divided Pulse Outputs
n.0000 Formard =% P-OT (For-
Use the direc- roference Moves in the Time PAO M ward Drive
tion in which count-up Prohibit) signal
the linear direction. Motor speed PBO M Phase-B lead )sig
encoder counts g *4 Force reference  Encoder Divided Pulse Outputs
up as the for- Reverse ” N-OT
o Moves in the pao | LI L] L Prase-Alead (Reverse Drive
ward direction. | reference | count.down Prohibit) signal
(default setting) direction. Motor speed ~ PBO M 9
Pn000 +4 Force reference
n.OooA ) Encoder Divided Pulse Outputs P-OT (FOI’—
y . Forward 7 yTime 1T i
Use the direc- | oo oo oo | Movesinthe PAO ward Drive
tion in which count-down | wotor speed Inininl Prohibit) signal
the linear direction. PBO Phase-B lead
encoder counts + N
down as the Encoder Divided Pulse Outputs _

. Reverse g M I\AOT Dri
forward direc- | 0o | Moves in the PAO Phase-A lead (P e\éeélst)e 'rlvel
tion. count-up Motor speed rohibit) signa

direction. P PBO M

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.

Basic Functions That Require Setting before Operation
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5.7 Setting the Linear Encoder Pitch

Setting the Linear Encoder Pitch

If you connect a linear encoder to the SERVOPACK through a Serial Converter Unit, you must
set the scale pitch of the linear encoder in Pn282.

If a Serial Converter Unit is not connected, you do not need to set Pn282.

Serial Converter Unit
The Serial Converter Unit converts the signal from the linear encoder into a form that can be read
by the SERVOPACK.
Term
Scale Pitch
A linear encoder has a scale for measuring lengths (positions). The length of one division on this
scale is the scale pitch.

Linear Encoder Pitch |Speed| [Position| [Force]
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 Linear Encoder

Manufacturer Model Serial Converter Unit Model Pitch
Encoder
[um]
JZDP-H003-000-E
LIDA480 20
Heidenhain JzDP-J003-000-E
Corporation JZDP-H003-000-E
Incremental LIF480 4

JZDP-J003-000-E

Renishaw PLC RGHoop | S£DP-HO0S-DODO-E 20
| "\
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. It is not
necessary to set Pn282. You can use the SigmaWin+ to check the linear encoder pitch that
was automatically set. Refer to the following section for details.

I 9.1 Monitoring Product Information on page 9-2

Information



5.8 Writing Linear Servomotor Parameters

m 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.

You can download the motor parameters from our web site (http://www.e-mechatronics.comy/).

/\ 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.

SERVOACK @ SigmaWin+

ComiV
USB ~ |E] Motor parameter file

The motor parameters
are written to the linear
encoder through the
SERVOPACK.

Linear encoder

Basic Functions That Require Setting before Operation

y Serial number information is not included in the motor parameters. You cannot use the monitor
functions of the SERVOPACK to monitor the serial number.

If you attempt to monitor the serial number, ****** will be displayed.

Important

Precautions

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

« If the motor parameters are not written to the linear encoder, an A.CAO alarm (Encoder
Parameter Error) will not occur, but the following alarms will occur.
A.040 (Parameter Setting Error), A.041 (Encoder Output Pulse Setting Error),
A.050 (Combination Error), A.051 (Unsupported Device Alarm),
A.550 (Maximum Speed Setting Error), A.710 (Instantaneous Overload),
A.720 (Continuous Overload), and A.C90 (Encoder Communications Error)

Applicable Tools

The following table lists the tools that you can use to write the parameters to the Linear Servo-
motor and the applicable tool functions.

Tool Function | Reference
Panel Operator You cannot write Linear Servomotor parameters from the Panel Operator.
Digital Operator You cannot write Linear Servomotor parameters from the Digital Operator.
SigmaWin+ Setup - Motor Parameters | & Operating Procedure on page 5-20




5.8 Writing Linear Servomotor Parameters

Operating Procedure
Use the following procedure to write the motor parameters to the linear encoder.

1. You can download the motor parameter file to write to the linear encoder from our web
site (http://www.e-mechatronics.com/).

2. Select Setup - Motor Parameter Scale Write from the menu bar of the Main Window of
the SigmaWin+.

3. Click the OK Button.
x

A WARNING

This function rewrites data in the scals

It the: data wehich does not sult the connected motor is revwritten, the motor
may not weork normally, resulting in motor overrun, etc., and it is very
dEngerous.

Be sure that the data written in the scale suits the connected motor

o
(o _com
=

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.

4. Click the Ref. Button.

2+ Motor parameter scale write - File Select i |

Motar Parameter File

’rhﬂotor patametar file information

File name: BSO_014_SGLTW-3581708P ( Open !
Files of type: IMotor parameter file[*.mcf] j Cancel

4
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5.8 Writing Linear Servomotor Parameters

6. Confirm that the motor parameter file information that is displayed is suitable for your

motor, and then click the Next Button.

E{.{;Motor parameter scale write - File Seleck

iatar Parameter File

AAMBEC_ 014 _SCGLTW-3541T0AP |

—Motar parameter file information

SGLTW-35A170AP

outling
| e |
CortForce
EQD [r]
ContCurrent

5.3 [Arms]

PeakForce
Eso [M]
PeakCurrent

ﬁ gl [Arms]

Displays an exterior
view of the motor.

Type: Iron-core TV -
The Iron-core TvY linear motors are composed of

Aspect: »ygskawa's Unigue construction principles of
the TV linear motors negste the effects of

Remarks:

Le bf Lebie] Le b

@ Cancel

Click the image to
enlarge it.

Click the Cancel Button to cancel writing the motor parameters to the linear encoder. The Main Win-

dow will return.

7. Click the Write Button.

E-;{;,Motor parameter scale write - Scale write

The mator parameter is weritten in the scale.
Please confirm the motor which connects is corresponding to
the followving information.

—Motor parameter file information

Cutline |

CortFaorce

B20 M)

ContCurrent

PeakForce
Esn [N]
PeakCurrent

SGLTW-35A170AP

E.S [Armsz]

ﬁ 1.3 [Arms]

Type: Iran-core Twy
The Iron-care T linear motors are composed of

Aspect: *askavwa's unigue construction principles of

the T inear motors negate the effects of

Remarks:

Lo Dof Lo Livf Lo L

= Back Camplete |

Cancel |

8. Click the Yes Button.

Scale write x|

The motor does not work normally when wrong data is writken,

& The content of the set motor parameter file is written in the scale,
Is writing executed?

es Mo

Basic Functions That Require Setting before Operation
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5.8 Writing Linear Servomotor Parameters

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.

9. Click the Complete Button.

2> Motor parameter scale write - Geale write x|

The mator parameter is written in the scale.
Pleaze confirm the motor which connects is corresponding to

the followsing information. fﬁ

—Motor parameter file information

SGL TW-35A170AP
% Cutline |

ContForce

EQD [r]
ContCurrent

E.S [&rms]
PeakFarce

EBD [r]
PeakCurrent

ﬁ1 o [&rms]

Type: Iron-core TV
The lron-care TV linear motors are composed of

Aspect: #askavwa's unigue construction principles of
the Ty linear motors negate the effects of

Remarks:

Lo Def Lo fief Lo flvg

= BHack |( Complete II\ Cance |

10. Click the OK Button.

Motor parameter scale write ﬂ

A CAUTION

The scale writing of the motor parameter was completed.
Flease execute the powwer supply re-turning Ok
The setting value wil be enabled the next power Ok,

*After the next power ON | wwhen "4 .CAD:Encoder parameter error”
occur, the writing of data is required separately.
Pleaze azk for the data file to our company.

Lo D

11. 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.
Iz 9.1 Monitoring Product Information on page 9-2



5.9 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.OOX0O), check the follow-
ing items.
« Confirm that the signal from the linear encoder is being received normally.

« Make sure that the forward direction of the Linear Servomotor and the count-up direction of
the linear encoder are in the same direction.

y If you do not confirm the above items before you attempt to operate the motor, the motor may
not operate or it may run out of control. Always confirm these items before you operate the

Important motor.

» Related Parameters

Parameter Meaning When Enabled | Classification
n.Loon . Set a phase-A lead as a phase sequence of 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.

 Setting Procedure

1. Set Pn000 to n.OOOO0 (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 - Monitor - Motion Monitor from the menu bar of the Main Window of
the SigmaWin+.
A dialog box will be displayed so that you can check the feedback pulse counter.
To check the feedback pulse counter with the Panel Operator or Digital Operator, use UnOOD (Feed-
back 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

\ | j—i%: oo
T -~ |7 -
— | [ Cable for Linear
1

ffffff 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.

Basic Functions That Require Setting before Operation
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5.9 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 on the SigmaWin+ 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.

- i i %::::

| 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.



5.10 Polarity Sensor Setting

m Polarity Sensor Setting

The polarity sensor detects the polarity of the Servomotor. You must set a parameter to specify
whether the Linear Servomotor that is connected to the SERVOPACK has a polarity sensor.
Specify whether there is a polarity sensor in Pn080 = n.O0O0OX (Polarity Sensor Selection).

If the Linear Servomotor has a polarity sensor, set Pn080 to n.OOOO0 (Use polarity sensor)

(default setting).

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

Parameter Meaning When Enabled Classification
n.00O0o . Use polarity sensor.
Pn080 |(default setting) After restart Setup
n.O0O0O1 Do not use polarity sensor.
| . If you set Pn080 to n.OOOO0 (Use polarity sensor) and the Linear Servomotor that is con-
nformation

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.

Basic Functions That Require Setting before Operation
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5.11 Polarity Detection

5.11.1 Restrictions

Polarity Detection

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

polarity.

Detecting the polarity means that the position of the electrical phase angle on the 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 /S-ON (Servo ON) signal.

» Use the /P-DET (Polarity Detection)
signal.

» Use the polarity detection function of
the SigmaWin+.

« Execute the FNO80 (Polarity Detection)
utility function from the Digital Opera-
tor or Panel Operator.

Only for initial setup, or after the SER-
VOPACK, linear encoder, or motor has

» Use the polarity detection function of

been replaced the SigmaWin-+.

» Execute the Fn080 (Polarity Detection)
utility function from the Digital Opera-
tor or Panel Operator.

Absolute encodsr (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.)

If you use a Linear Servomotor that does not have a polarity sensor, you will not be able to

Information turn ON the servo until polarity detection has been completed.

2.11.1

Restrictions

Assumed Conditions
The Servomotor will move when you execute polarity detection. The following conditions must
be met before you start.

* It must be OK to move the Moving Coil about 10 mm.
(If polarity detection fails, the Moving Coil may move approximately 5 cm. The amount of
movement depends on conditions.)

 The linear encoder pitch must be 100 um or less. (We recommend a pitch of 40 um or less
for an incremental encoder.)

« As much as possible, the motor must not be subjected to an imbalanced external force. (We
recommend 5% or less of the rated force.)

« The mass ratio must be 50x or less.
» The axis must be horizontal.

» There must be friction equivalent to a few percent of the rated force applied to the guides. (Air
sliders cannot be used.)

Preparations

Check the following settings before you execute polarity detection.

» Not using a polarity sensor must be specified (Pn080 = n.OOO1).

» The servo must be OFF.

« The main circuit power supply must be ON.

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

» There must be no alarms except for an A.C22 alarm (Phase Information Disagreement).



5.11 Polarity Detection

5.11.2 Using the /S-ON (Servo ON) Signal 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 (PnO0OC = n.OO0O0).

» 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.

a 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.

5112 Using the /S-ON (Servo ON) Signal to Perform Polarity
Detection
You can use the /S-ON (Servo ON) signal to perform polarity detection only with an incremental
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 input the /S-ON signal. As soon as polarity detection
is completed, the /S-RDY (Servo Ready) signal will turn ON.
. . Signal .
Type Signal | Connector Pin No. Status Meaning
The servo is turned ON (power is supplied to the

ON motor), polarity detection is performed once, and

Inout /S-ON CN1-40 (closed) | then the servo is left ON. (The /S-RDY signal will turn
npu ) (default setting) ON.)
OFF The servo is turned OFF (power is not supplied to the
(open) | motor) and operation is disabled.
/S-ON (Servo ON) signal
ON
/S-RDY (Servo Ready) signal o oN
Polarity detection in progress | Completion of polarity detection
— Status display: P-dt — Normal operation is enabled.
Motor powgrvi[[;%supp”ecj-l Power supplied.
5113 Using the /P-DET (Polarity Detection) Signal to Perform

Polarity Detection

You can allocate the /P-DET (Polarity Detection) signal if you want to create a sequence on the
host computer to monitor the /S-RDY (Servo Ready) signal and output the /S-ON (Servo ON)
signal, or if you want to perform polarity detection at times other than when the /S-ON signal
turns ON.

On the rising edge of the /P-DET signal, the servo will turn ON and polarity detection will be
performed once. As soon as polarity detection is completed, the servo will turn ON and the /S-
RDY (Servo Ready) signal will turn ON. After polarity detection has been completed, it will not
be executed again even if you turn ON the /P-DET signal.

Basic Functions That Require Setting before Operation
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5.11 Polarity Detection

5.11.4 Using a Tool Function to Perform Polarity Detection

. . Signal .
Type Signal |Connector Pin No. Status Meaning
ON Turns ON the servo (supplies power to the motor) and
CN1-40 (closed) | enables operation.
/S-ON .
(default setting) OFF | Turns OFF the servo (stops power supply to the

(open) | motor) and disables operation.
Executes polarity detection, but only on the first rising

Input

(clgs’\éd) edge of the signal after the power supply is turned
/P-DET | Must be allocated. ON.
OFF ~
(open)

Note: You must allocate the /P-DET signal to use it. Use the following parameters to allocate signals.
» Pn50A = n.O0O0O1 (Change the sequence input signal allocations.)
* Pn50D = n.XOOO (/P-DET (Polarity Detection Input) Signal Allocation)
Refer to the following section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4

R When the /P-DET (Polarity Detection) signal is set to be always active, polarity detection will auto-
@ matically start when the main circuit power supply is turned ON. This can result in unexpected
operation of the Servomotor. Always implement safety measures when you preform polarity
Important  detection.

/P-DET (Polarity Detection) signal ON

/S-RDY (Servo Ready) signal
OFF ON

Polarity detection in progress  Completion of polarity detection

— Status display: P-dt — Normal operation is enabled.
/S-ON (Servo ON) signal
OFF | ON
Power not suppliedl Power supplied. |_| Power supplied.

Motor power status

9114 Using a Tool Function to Perform Polarity Detection

Applicable Tools

The following table lists the tools that you can use to perform polarity detection and the appli-
cable tool functions.

Tool Function Reference
I 13.4.26 Polarity Detection (Fn080) on
Panel Operator Fn080 page 13-27
- (10 =-7-Series Digital Operator Operating
Digital Operator Fn080 Manual (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Polarity Detection 5 Operating Procedure on page 5-28

Operating Procedure
Use the following procedure.

1. Select Setup - Polarity Detection from the menu bar of the Main Window of the Sig-
maWin+.
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5.11.4 Using a Tool Function to Perform Polarity Detection

2. Click the Continue Button.
Polarity detection X

A WARNING

During execution of this function, power will be supplied to the linear matar.
Take care to avoid electric =hock.

The linear matar may move widely .

Do not approach the motor movable parts.

Do you want to continue the polarity detection’?

( Cortinue I/\ Cancel |

Click the Cancel Button to cancel polarity detection. The Main Window will return.

3. Click the Start Button.
Polarity detection will be executed.

'&* Polarity detection AXISZ0 | |

The polatity detection will be executed.

= °

This concludes the procedure to execute polarity detection.

Basic Functions That Require Setting before Operation
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5.12 Overtravel and Related Settings

Overtravel and Related Settings

Overtravel is a safety 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
l:':m [ ) -— ‘Forward direction
Servomotor - SERVOPACK SERVOPACK
Limit — Limit [0t Limit Umi% N
switch  switch 4 switch switch — 43
P-OT| 4o POT| 1

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.

/N\ 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).

® |f 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.0O00O10 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.O0O10 to place the Servomotor in a zero-clamped state
when it stops.
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5.12.1 Overtravel Signals

5.12.1

Overtravel Signals

The overtravel signals include the P-OT (Forward Drive Prohibit) and the N-OT (Reverse Drive
Prohibit) signals.

Type Signal Connector Pin No. | Signal Status Meaning
ON Forward drive is enabled (actual operation).
P-OT CN1-42 OFF Forward drive is prohibited
Inout (forward overtravel).
u
P ON Reverse drive is enabled (actual operation).
N-OT CN1-43 OFF Reverse drive is prohibited
(reverse overtravel).

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

When the Servomotor stops due to overtravel during position control, the position deviation is

) held.
@ You must input the CLR (Clear) signal to clear the position deviation.
Important  Refer to the following section for information on the CLR signal.
T 6.6.2 CLR (Position Deviation Clear) Signal Function and Settings on page 6-33

5.12.2

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

n.2000 The forward overtravel function is enabled
. and the P-OT (Forward Drive Prohibit) signal
is input from CN1-42.

The forward overtravel function is disabled.
Forward drive is always enabled.

n.O0003 The reverse overtravel function is enabled
ci fault setti and the N-OT (Reverse Drive Prohibit) signal
Pn50B (default setting) is input from CN1-43.

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

Pn50A (default setting)

n.800O0

After restart Setup

n.00O0O8

You can allocate the P-OT and N-OT signals to other connector pins. Refer to the following
section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4

Basic Functions That Require Setting before Operation
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5.12.3 Motor Stopping Method for Overtravel

5123 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 Dl StOmeg SIEWE gfter When Enabled Classification
Method Stopping

n.O0000

(default setting) Dynamic brake Comst

n.0001 oasting

n.O00O02 Coasting

Pn001 n.OO10 Deceleration Zero clamp After restart Setup

according to i

n.0020 setting of Pn406 | Coasting

n.0030 Deceleration Zero clamp
according to i

n.0040 setting of Pn30A | Coasting

* 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 5.14.1 Stopping Method for Servo OFF on page 5-41

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] [Torque]
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.



5.12 Overtravel and Related Settings

Maximum speed

Operating speed

\*Actual deceleration time =

Operating speed

5.12.4 Overtravel Warnings

Maximum speed

Actual
deceleration time

Pn30A

x Deceleration time (Pn30A)

5124 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. The occurrence of an A.9A0 warning will not stop the motor or have any affect 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.

2. When overtravel occurs, the SERVOPACK will perform stop processing for overtravel. There-
fore, when an A.9A0 warning occurs, the Servomotor may not reach the target position speci-
fied by the host controller. Check the feedback position to make sure that the axis is stopped
at a safe position.

The following parameter is set for this function.

Parameter Meaning When Enabled | Classification
n.00oo . 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 DisabledlEnab\edl Disabled |Enabled| Disabled

(P-OT or N-OT signal)

Overtravel warning (A.9A0)

Warning status for 1 s |

Normal status

|
Normal status J i
I
|

A warning is not detected
because the servo is OFF.

The warning is automatically cleared.

Basic Functions That Require Setting before Operation
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5.12.4 Overtravel Warnings

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

Information

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. The warning status will be held for one second after the overtravel status no longer exists
and it will then be cleared automatically.
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5.13.1 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.

5131 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.

Basic Functions That Require Setting before Operation

. OFF ON OFF
/S-ON (Servo ON) signal \
Power not
supplied. Power supplied. Power not supplied.
Motor power status =
ON OFF
/BK (Brake) signal OFF l
Brake contact section Brake applied. Brake released. K Brake applied.
(lining) *] *]
0

Position/speed reference

N\

Motor speed

*2

*1. Rotary Servomotors: The brake delay times for Servomotors with Holding Brakes are given in the following
table. The operation delay times in the following table are examples for when the power supply is switched on
the DC side. You must evaluate the actual brake delay times on the actual equipment before using the applica-
tion.
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5.13.2 /BK (Brake) Signal

Model Voltage | puiocco Brake (me] | | Brake[mel
SGM7J-A5 to -04 60
SGM7J-06 and -08 80 100
SGM7A-A5 to -04 60
SGM7A-06 to -10 80
SGM7A-15 to -25 170
SGM7A-30 to -50 100 80
SGM7P-01 24 VDC 20
SGM7P-02 and -04 40 100
SGM7P-08 and -15 20
SGM7G-03 to -20 100 80
SGM7G-30 to -44 100
SGM7G-55 to -1A 170
SGM7G-1E 250 80

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 turn ON the /S-ON signal.

*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)

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 4-28

5.13.2

/BK (Brake) Signal

The following settings are for the output signal that controls the brake. The /BK (Brake) signal is
not allocated by default. To use the brake, change the setting of Pn50F = n.OXOO (/BK (Brake
Output) Signal Allocation).

The /BK signal is turned OFF (to operate the brake) when the servo is turned OFF or when an
alarm is detected. You can adjust the timing of brake operation (i.e., the timing of turning OFF
the /BK signal) with the servo OFF delay time (Pn506).

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) Releases the brake.
Output /BK Must be allocated. -
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

To use the brake, you must allocate an output signal for the /BK signal.
Set the allocation for the /BK signal in Pn50F = n.OXOO (/BK (Brake Output) Signal Alloca-

tion).



5.13 Holding Brake

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

Connector Pin No. . When e
Parameter PN ~Pin Meaning Enabled Classification
n.00O0O
(default set- - - The /BK signal is not used.
ting)
) ) The /BK signal is output from
Pn50F n.o100 CON1-25 1 ONT-26 | 5N1-25 and ON1-26. After restart Setup
The /BK signal is output from
n.0200 CN1-27 | CN1-28 CN1-27 and CN1-28.
The /BK signal is output from
n.0300 CN1-29 | CN1-30 CN1-29 and CN1-30.

2 1. Signals other than the /BK signal are allocated to the connector pins by default. To allocate
@ connector pins to the /BK signal, you must clear the allocations for the originally allocated sig-

nals.

Important Example: Allocating the /BK Signal to CN1-25 and CN1-26
By default, the /COIN (Positioning Completion) signal is allocated to CN1-25 and the /V-CMP
(Speed Coincidence Detection) signal is allocated to CN1-26. Therefore, to allocate the con-
nector pins to the /BK signal, you must change the settings of the following two parameters.
» Pn50F = n.O100 (Output the /BK signal from CN1-25 and CN1-26.)
« Set Pn50E = n.OOXX to a value other than 1. (This clears the allocations of the /COIN and /

V-CMP signals to CN1-25 and CN1-26.)

2. If you allocate more than one signal to the same output connector pin, a logical OR of the sig-
nals is output. Allocate the /BK signal to its own output connector pin, i.e., do not use the
same output terminal for another signal.

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.

5.13.3

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

When the Servomotor is stopped, the /BK signal turns OFF at the same time as the /S-ON sig-
nal turns OFF. Use the servo OFF delay time (Pn506) to change the timing to turn OFF power
supply to the motor after the /S-ON signal turns OFF.

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

* When the Servomotor is used to control a verti-
cal axis, the machine moving part may move JSON ot
slightly due to gravity or an external force. (CN1-40) ON OFF
You can eliminate this slight motion by setting ON (Brake

the servo OFF delay time (Pn506) so that released.) | OFF (Brake applied.)

Power supplied |

power supply to the motor is stopped after the
brake is applied. _tomotor._ ! [Powernot

i Lo ) | ,supplied to
+ This parameter sets the timing of stopping (<= motor.

power supply to the Servomotor while the Ser- Pns06
vomotor is stopped.

Q

Power supply to the Servomotor will be stopped immediately when an alarm occurs, regardless
of the setting of this parameter. The machine moving part may move due to gravity or an external

mportant 10rC€ before the brake is applied.

Basic Functions That Require Setting before Operation
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5.13 Holding Brake

5.13.4 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

5.134

Servomotor Is Operating

Output Timing of /BK (Brake) Signal When the

If an alarm occurs while the Servomotor is operating, the Servomotor will start stopping and the
/BK signal will be turned OFF. You can adjust the timing of /BK signal output by setting the

brake reference output speed level (Rotary Servomotors: Pn507, Linear Servomotors: Pn583)
and the servo OFF-brake reference waiting time (Pn508).

Note: If zero-speed stopping is set as the stopping method for alarms, the setting of Pn506 (Brake Reference-

Servo OFF Delay Time) is used after the motor stops.

 Rotary Servomotors

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

The brake operates when either of the following conditions is satisfied:
« When the Motor Speed Goes below the Level Set in Pn507 for a Rotary Servomotor or in

Pn583 for a Linear Servomotor after the Power Supply to the Motor Is Stopped

/S-ON input, alarm,
or power OFF

ON

Motor power status

OFF

« Rotary Servomotor: Pn507
 Linear Servomotor: Pn583

I
I
I
I
Motor speed \
Il
I
I
I
I

Power

Motor stopped with dynamic

brake or by coasting
(Pn00O1 = n.OOOX)

supplied. l Power not supplied.
|
I
I
I

/BK signal ON (Brake reIeased.)IOFF (Brake applied.)

. Pnso8 !
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5.13.4 Output Timing of /BK (Brake) Signal When the Servomotor Is Operating

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

/S-ON input, alarm, ___ON OFF
or power OFF

Motor speed

* Rotary Servomotor: Pn507
« Linear Servomotor: Pn583

Motor stopped with dynamic
brake or by coasting
(Pn001 = n.OOOX)

Power

| ]
| |
Motor power status| Supplied. |5 supplied
! yoo
| |
| I

/BK signal ON (Brake réleased.)l OFF (Brake

! ! applied.
| Pn508 | pplied.)

@

Important

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
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5.14 Motor Stopping Methods for Servo OFF and Alarms

m 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

Dynarmic Brake The electric circuits are internally connected to stop the Servomotor quickly.

Coasting to a Stop The motor stops naturally due to friction during operation.
Zero Clamping The speed reference is set to 0 to stop the Servomotor quickly.
Decelerating to a Stop Emergency stop torque is used to decelerate the motor to a stop.

There are the following three conditions after stopping.

Status after Stopping Meaning

Dynamic Brake Applied The electric circuits are internally connected to hold the Servomotor.

The SERVOPACK does not control the Servomotor. (The machine will move in

Coasting response to a force from the load.)

A position loop is created and the Servomotor remains stopped at a position

Zero Clamping reference of 0. (The current stop position is held.)

< » 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

Important the internal elements in the SERVOPACK. Use speed input references or position references to

start and stop the Servomotor.

If you turn OFF the main circuit power supply or control power supply during operation before

you turn OFF the servo, the Servomotor stopping method depends on the SERVOPACK model

as shown in the following table.

Servomotor Stopping Method

Condition SGD7S-R70A, -1R6A, -2R8A,
-3R8A, -5R5A, -7R6A, -120A,
-180A, or -200A

SGD7S-330A, -470A, -550A,
-590A, or -780A

Main circuit power supply
turned OFF before turning Stopping with dynamic brake
OFF the servo

Control power supply

turned OFF before turning Stopping with dynamic brake Coasting to a stop

OFF the servo

» To minimize the coasting distance of the Servomotor to come to a stop when an alarm occurs,

zero-speed stopping is the default method for alarms to which it is applicable. However,
depending on the application, stopping with the dynamic brake may be more suitable than
zero-speed stopping.
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.
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5.14 Motor Stopping Methods for Servo OFF and Alarms

5.14.1 Stopping Method for Servo OFF

5141 Stopping Method for Servo OFF
Set the stopping method for when the servo is turned OFF in Pn001 = n.OO0OX (Servo OFF or
Alarm Group 1 Stopping Method).
Parameter Ser\{omotor Stop- | Status after Servo- When Enabled Clas.sifi—
ping Method motor Stops cation
n.O00O0O0 .
B (default setting) Dynamic brake Dynamic brake Aft art Set
n n.O0O0A Coasting errestar etup
n.O00O02 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.
5142 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 5.14.1 Stopping Method for Servo OFF on page 5-41

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)
« Pn00A = n.O0O0OX (Motor Stopping Method for Group 2 Alarms)
« Pn00B = n.O0OXO (Motor Stopping Method for Group 2 Alarms)

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

If you set PnOOB to n.0O0O10 (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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5.14 Motor Stopping Methods for Servo OFF and Alarms

5.14.2 Servomotor Stopping Method for Alarms

Parameter Status after
Servomotor When L
. Servomotor Classification
Pn00OB Pn0O0A Pn001 Stopping Method Stops Enabled
n.00O0O0 Dynamic
n.0ooo (default setting) | 7ero-speed stop- | Prake
(default - n.00O0 ping .
setting) Py Coasting
n.O0O0O0 Dynamic
(default setting) | Dynamic brake brake
n.O0O10 - n.Oooq
: , Coasting
n.O00O0O2 Coasting
n.O00O00 Dynamic
n.0000 (default setting) | Dynamic brake brake
(default n OO0
setting) : , Coasting
n.O00O0O2 Coasting
n.0O00O0O0 Dynamic
] (default setting) brake Af S
n.ood n.O00O0A1 Motor is deceler- ) ter restart etup
n.O002 ated using the Coasting
torque set in
?o-l'::j:”ﬂo tting) Pn406 as the
efault settin i
nO020  |nOOD2 - 9) | maximum torque. | - ting
n.0O0O0O2
n.0O00O00 Dynamic
(default setting) brake
n.00O0O3 n.O00q
n.Oo0O2 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 5-32

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 5-32



5.15 Motor Overload Detection Level

5.15.1 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).

5.15.1

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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5.15 Motor Overload Detection Level

5.15.2 Detection Timing for Overload Alarms (A.720)

5152 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

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

|
A.720 ! A.710
|

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.
(1] =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(1] =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)
(10 =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)
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5.16 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: 1. If you set an electronic gear in the host controller, normally set the electronic gear ratio in the SERVOPACK
to 1:1.

2. If you enable reference pulse input multiplication switching, the reference unit is defined as the position
data that is n times the reference pulses input from the host controller. (“n” is the reference pulse input mul-
tiplier.)

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:
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 16,777,216 pulses, therefore 10,000 pulses, so 10,000
10/6 x 16,777,216 = 27,962,026.66 pulses. pulses would be input.

®lnput 27,962,027 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

Basic Functions That Require Setting before Operation
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5.16 Electronic Gear Settings

5.16.1 Electronic Gear Ratio Settings

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.

5.16.1

Electronic Gear Ratio Settings

Set the electronic gear ratio using Pn20E and Pn210.

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
Important  occur.

e@ Set the electronic gear ratio within the following range.

Electronic Gear Ratio (Numerator) Position

Pn20E Setting Range Setting Unit Default Setting When Enabled | Classification
1t01,073,741,824 1 64 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 rato — = —

A 7 Pn210 ~ Travel distance per load shaft revolution (reference units) X n




5.16 Electronic Gear Settings

B Encoder Resolution
You can check the encoder resolution in the Servomotor model number.

SGM7J, SGM7A,
SGM7P, or SGM7G -O0000O0O0O0O

SGMCs -O0000000

SGMCV -O0000000

Code Specification Encoder Resolution
7 24-bit multiturn absolute encoder 16,777,216
F 24-bit incremental encoder 16,777,216
Code Specification Encoder Resolution
3 20-bit single-turn absolute encoder 1,048,576
D 20-bit incremental encoder 1,048,576
L» Code Specification Encoder Resolution
E 22-bit single-turn absolute encoder 4,194,304
| 22-bit multiturn absolute encoder 4,194,304

5.16.1 Electronic Gear Ratio Settings

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

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

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

Pn20E

Pn210

Electronic gear ratio

B
A Linear encoder pitch (the value from the following table)

When Using a Serial Converter Unit

B Pn20E

A T Pn210 T

Travel distance per reference unit (reference units) x Resolution of the Serial Converter Unit
Linear encoder pitch (setting of Pn282)

Electronic gear ratio

B Feedback Resolution of Linear Encoder
The linear encoder pitches and resolutions are given in the following table.
Calculate the electronic gear ratio using the values in the following table.

Linear .
Type gl Linear Encoder Encoder ol OT 2l Cer- : :
Linear |Manufacturer . verter Unit or Model of | Resolution | Resolution
Model Pitch .
Encoder Head with Interpolator
[um]
JZDP-H003-O0O0O-E"! 256 0.078 um
LIDA480O 20 . a
Heidenhain JzDP-J003-O000-E™ 4,096 | 0.0049 um
Corporation JZDP-H003-O0O0O-E™! 256 0.016 um
LIF480d 4 .
JZDP-J003-O0O00-E™ 4,096 |0.00098 um
[ JZDP-H005-000-E"! 256 0.078 um
Renishaw | RaHaB 20 : a
Incremen- JZDP-J005-000-E"! 4,096 | 0.0049 um
&l SR75-00000LF*| 80 - 8192 | 0.0098 um
SR75-00000MF 80 - 1,024 0.078 um
Magnesca|e SR85—DDDDDLF*4 80 - 8v1 92 0.0098 um
Co., Ltd. SR85-00000MF 80 - 1,024 0.078 um
*4 * PL101-RY"
SL7007, SL7T10 % | gog 8,192 |0.0977 um
SL720* SL730 MJB20-T13"3

Basic Functions That Require Setting before Operation
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5.16.1 Electronic Gear Ratio Settings

Type of ; LIEED Model of Serial Con-

. Linear Encoder Encoder . : .

Linear |Manufacturer . verter Unit or Model of | Resolution | Resolution
Model Pitch .
Encoder Head with Interpolator
[um]
Heidenhain . "

Corporation LIC4100 Series 20.48 EIB3391Y 4,096 0.005 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

Absolute ST789A/ST789AL 25.6 - 512 0.05 um

ST1381 512 - 512 0.01 um

ST1382 0.512 - 512 0.001 um
SR77-00000LF™ 80 - 8,192 | 0.0098 um

Magnesca|e SR77-00000MF 80 - 1,024 0.078 um
Co. Ltd.  |sre7-ooooOLF™| 80 - 8,192 | 0.0098 pm
SR87-00000MF 80 - 1,024 0.078 um

*1. This is the model of the Serial Converter Unit.
*2. This is the model of the Head with Interpolator.
*3, This is the model of the Interpolator.

*4. If you use an encoder pulse output with this linear encoder, the setting range of the encoder output resolution
(Pn281) is restricted. Refer to the following section for details on the encoder output resolution (Pn281).
IZ 6.8.2 Setting for the Encoder Divided Pulse Output on page 6-52

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

Information

Linear encoder pitch

Resolution (travel distance per feedback pulse) = - - - -
Resolution of Serial Converter Unit or linear encoder

The SERVOPACK uses feedback pulses as the unit to control a Servomotor.

| Linear encoder pitch

i =Distance for one cycle of the analog voltage
| feedback signal from the linear encoder

|

|

Linear encoder pitch
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5.16.2 Electronic Gear Ratio Setting Examples

5162 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°

. Reference unit: 0.001 mm Load shaft
Step Description Load shaft
Gear ratio: \
1/100 .
Encoder:  Ball screw lead: Gear ratio: i’gge%/qﬂa..
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 um)

Travel Distance per
4 | Load Shaft Revolution
(Reference Units)

6 mm/0.001 mm =
6,000

314 mm/0.005 mm =

360°/0.01° = 36,000 62,800

5 | Electronic Gear Ratio

B 16,777,216

—__ ——— = = &

A

50

X
62,800 1

B 16,777,216 100 B 16,777,216

A~ 6000 1A~ 36000 = 1 AT
Pn20E: 16,777,216 Pn20E: 1,677,721,600 | Pn20E: 838,860,800
6 Parameters
Pn210: 6,000 Pn210: 36,000 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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5.17 Resetting the Absolute Encoder

5.17.1 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 starting the system for the first time

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

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

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

/\ 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.

The multiturn data will always be zero in the following cases. It is never 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.O200)
Also, an alarm related to the absolute encoder (A.810 or A.820) will not occur.

Information

5.17.1

Precautions on Resetting

» The parameters must not be write prohibited.

» The servo must be OFF to reset the absolute encoder.

 You cannot use the /ALM-RST (Alarm Reset) signal 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.

5.17.2

Applicable Tools

The following table lists the tools that you can use to reset the absolute encoder and the appli-
cable tool functions.

Tool Function Reference
I3 13.4.7 Reset Absolute Encoder
Panel Operator Fn008 (FR008) on page 13-16
(10 =-7-Series Digital Operator Operating
Digital Operator Fn008 Manual (Manual No.: SIEP S800001
33)
SigmaWin+ Setup - Absolute Encoder Reset =) géqs Operating Procedure on page




5.17 Resetting the Absolute Encoder

5.17.3 Operating Procedure

2.17.3

Operating Procedure

Use the following procedure to reset the absolute encoder

1. Confirm that the servo is OFF.

2. Select Setup - Reset Absolute Encoder from the menu bar of the Main Window of the

SigmaWin+.
3. Click the Continue Button.

Absolute Encoder Warning

A WARNING

The Absolute Encoder Setup function resets the multi-tum
amount of the connected serial-type absolute encoder as well
as encoder alarms from the PC

Upon resetting the absolute encoder multi-turn to 0%, the
mechanical system will go to a position data system differing
from that used until now.

Operating the machine in this state is extremely dangerousiin
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

Continue absolute encoder setup processing?

[ Continue | Cancel |

Click the Cancel Button to cancel resetting the absolute encoder. The Main Window will return.

4. Click the Execute setting Button.

Absolute encoder — Setup AXISEOD il

Perform ashsalute encoder setup under the fallowing circumstances:

1. &t first start-up of the machine

2.When an "encoder backup alarm” has been generated

3. &fter the Servopack power has been turned OFF and the encoder
cable removed

Ahzolute encoder setup can only be performed with the Restart power
after setup processing is complete

Alarm name }a.sm : Encodet Backup Slarm

i Execute setting

The current alarm code and name will be displayed in the Alarm name Box.

5. Click the Continue Button.

Setup Verification

A CAUTION

Upon execution of processing, the multi-turm data within the
absolute encoder is reset to 07 and the mechanical system will
go to a position data system different from that used until now.

Continue processing?

{ Continue | Cancel |

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

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

5.17.3 Operating Procedure

6. 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.

Absolute encoder reset conditions error L]

) Serno ON now,
. Turn the Servo OFF whan resatting the abeolute 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 Yarning Mes:

A CAUTION

Absolute Encoder reset processing has been performed. The
multi-turm 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.

7. 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.



5.18 Setting the Origin of the Absolute Encoder

5.18.1 Setting the Origin of the Absolute Linear Encoder

m Setting the Origin of the Absolute Encoder

5.18.1

Setting the Origin of the Absolute Linear Encoder

You can set any position as the origin in the following Linear Encoders.
» Mitutoyo Corporation

ABS ST780A Series or ST1300 Series

Models: ABS ST780A/ST780AL/ST1300

R 1. After you set the origin, the /S-RDY (Servo Ready) signal will become inactive because the
@ system position data was changed. Always turn the SERVOPACK power supply OFF and ON
again.
Important 5 - After you set the origin, the Servomotor phase data in the SERVOPACK will be discarded. If
you are using a Linear Servomotor without a Polarity Sensor, execute polarity detection again
to save the Servomotor phase data in the SERVOPACK.

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 and the applicable tool functions.

Tool Function Reference
I 13.4.23 Set Absolute Linear Encoder
Panel Operator Fn020 Origin (Fn020) on page 13-26
[T =-7-Series Digital Operator Operating
Digital Operator Fn020 Manual (Manual No.: SIEP S800001
33)
SigmaWin+ Setup - Set Origin I Operating Procedure on page 5-53

Operating Procedure
Use the following procedure.

1. Select Setup - Set Origin from the menu bar of the Main Window of the SigmaWin+.

Click the Cancel Button to cancel setting the origin of the absolute linear encoder. The Main Window

will return.

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

5.18.1 Setting the Origin of the Absolute Linear Encoder

2. Click the Continue Button.
X

A WARNING

The zero poirt postion setting sets the current position to the connected absolute inear scale
&3 the zero-point postion.

Always refer to the uzer's manual before executing this function.

Mote the following points:

1 Alwvays make the settings for the mechanical system again after the zero point postion setting.

The abzolute position of the connected sbzolute linear scale is cleared to 0 and the presviously
defined mechanical #ystem will changes to & different coordinate system.

Operating the maching in this state is extremely dangerous.

Failure to obzerve this warning may result in personal injury andior damage to the machine.
Be sure to reset the zero paint for the mechanical system after the zero point position setting.

2 Satizty the followwing conditions before executing this function:

The follovwing conditions must be sstisfied to execute the zero poirt position setting:
-Serva is in OFF status.
-The polarity detection has been completed.

Check the SERWOPACK status.

3. Always turn the SERNVOPACK poweer OFF then ON again after the zero point position setting.

The set zero point position will be valid after turning OFF the povwer then OM again,
Always turn OFF the SERVOPACK power then ON again after the zero paoint position setting.

Do you vwant to continue the zero poirt position setting?

[ ——
Continue I Cancel

3. Click the Execute setting Button.

Zero point position setting AXIS#0 il

Execute the zero point position setting in the following cases:

-At initial machine startup

Ahen the SERVOPACK power has been turned OFF | and the encoder
cahle removed

The zero point position zetting iz enabled anly while the servo iz OFF.
Turn OFF the power then ON again after the zero point position setting.

Execute

2

4. Click the Continue Button.
x|

& CAUTION

Executing the zero point position zetting will clear the absolute position of the
connected ahzolute inear scale to 0 and the previously defined mechanical
system will change to & different coordinate system.

Do you want to continue the zero point position setting?

—_—

| Continue I Cancel |
L —d

Click the Cancel Button to cancel setting the origin of the absolute linear encoder. The previous dia-
log box will return.
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5.18 Setting the Origin of the Absolute Encoder

5.18.1 Setting the Origin of the Absolute Linear Encoder

5. Click the OK Button.

Zero point position setking

A CAUTION

Fero-point position setting has heen executed. The movement amount saved
inthe encoder has been reset to 0 (zero). Always turn the poveer to the
Servopack off and then on again after execution of this function.

wWhen using & linear mator without & hall sensor, execute polarity detection
after turning the powver off and then on again.

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

7. 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.
& 5.11 Polarity Detection on page 5-26

This concludes the procedure to set the origin of the absolute linear encoder.

Basic Functions That Require Setting before Operation

5-565



5-56

5.19 Setting the Regenerative Resistor Capacity

Setting the Regenerative Resistor Capacity

The regenerative resistor consumes regenerative energy that is generated by the Servomotor,
e.g., when the Servomotor decelerates.

If an External Regenerative Resistor is connected, you must set Pn600 (Regenerative Resistor
Capacity) and Pn603 (Regenerative Resistor Resistance).

/\ WARNING

® If you connect an External Regenerative Resistor, set Pn600 and Pn603 to suitable values.
If a suitable value is not set, A.320 alarms (Regenerative Overload) will not be detected 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] [Torque]
Setting Range Setting Unit Default Setting When Enabled Classification
Pn600 | ¢ 1o SERVOPACK’s
maximum applica- 10W 0 Immediately Setup
ble motor capacity
Regenerative Resistor Resistance |Speed| [Position] [Torquel
Pn603 Setting Range Setting Unit Default Setting When Enabled Classification
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 Exter-

nal 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 50, — o0 w).

Note: 1. An A.320 alarm will be displayed if the setting is not suitable.

2. The default setting of O specifies that the SERVOPACK’s built-in regenerative resistor or Yaskawa’s Regen-
erative Resistor Unit is being used.

3 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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6.1 1/0 Signal Allocations

6.1.1 Input Signal Allocations

m 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.

6.1.1 Input Signal Allocations

Although you can use the input signals with the default settings, you can also allocate the
desired input signals to pins 40 to 46 on the I/O signal connector (CN1).

Specify the allocation method to use in PN50A = n.OOOX (I/O Signal Allocation Mode).

Parameter Description When Enabled | Classification

n.O00O0O0 , . ) .
(default set- Use the sequence input signal terminals with
. the default allocations.

Pn50A |ting) After startup Setup
Change the individual sequence input signal
allocations.

n.O0O0OA1

Using the Default Settings

The default settings for signal allocations are given in the following table.
If you change the control method that is set in Pn000 = n.O0OX0O, the signals will be allocated
as required for the specified control method, as given in the following table.

If the control method is set to internal set speed control with contact commands (Pn000 =
O030), the /P-CON signal (CN1-41) will be allocated as the /SPD-D signal, the /P-CL signal
(CN1-45) as the /SPD-A signal, and the /N-CL signal (CN1-46) as the /SPD-B signal.

Pn000 = . CN1 Pin No.
Control Method Selection
n.O0OXO 40 41 42 43 44 45 46
0 Speed control
1 Position control /P-CON /P-CL /N-CL
2 Torque control
3 Internal set speed control
Switching between internal set
4 speed control and speed con-
trol with analog references
Switching between internal set /SPD-D /SPD-A /SPD-B
5 speed control and position
control
Switching between internal set
6 speed control and torque con-
trol /S- /ALM-
7 Switching between position ON P-OT IN-OT |"pgt
control and speed control
8 Switching between position JC-SEL

control and torque control

Switching between torque
control and speed control

Switching between speed /P-CL /N-CL
control with analog references
and speed control with zero /ZCLAMP
clamping

Switching between normal
B position control and position JINHIBIT

control with reference pulse
inhibition




6.1 1/0 Signal Allocations

6.1.1 Input Signal Allocations

Changing Input Signal Allocations

@

Important

« If you change the default polarity settings for the /S-ON (Servo ON), P-OT (Forward Drive Pro-
hibit), or N-OT (Reverse Drive Prohibit) signal, the main circuit power supply will not be turned
OFF and the overtravel function will not operate if there are signal line disconnections or other
problems. If you must change the polarity of one of these signals, verify operation and make

sure that no safety problems will exist.

If you allocate two or more signals to the same input circuit, a logical OR of the inputs will be

used and all of the allocated signals will operate accordingly. This may result in unexpected

operation.

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

Input Signal Input Signal Name Parameter
/S-ON Servo ON Pn50A = n.OOXO
/P-CON Proportional Control Pn50A = n.OXOO
P-OT Forward Drive Prohibit Pn50A = n.XOOO
N-OT Reverse Drive Prohibit Pn50B = n.OOOX
/ARM-RST Alarm Reset Pn50B = n.OOXO
/P-CL Forward External Torque Limit Pn50B = n.OXOO
/N-CL Reverse External Torque Limit Pn50B = n.XOOO
/SPD-D Motor Direction Pn50C = n.OOOX
/SPD-A Internal Set Speed Selection Pn50C = n.OOXO
/SPD-B Internal Set Speed Selection Pn50C = n.OXOO
/C-SEL Control Selection Pn50C = n.XOOO
/ZCLAMP Zero Camping Pn50D = n.OOOX
/INHIBIT Reference Pulse Inhibit Pn50D = n.OOXO
/G-SEL Gain Selection Pn50D = n.OXOO
/P-DET Polarity Detection Pn50D = n.XOOO
SEN Absolute Data Request Pn515 = n.OOOX
JPSEL g\?\;?ginoe Pulse Input Multiplication Pn515 = n.O0OXO
FSTP Forced Stop Pn516 = n.OOOX

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

ties

The following table shows the relationship between the input signal parameter settings, the
pins on the I/O signal connector (CN1), and polarities.

Parameter . L
Setting Pin No. Description
0 40
1 41 +24V N
T T

2 42 — |

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

4 44 S-ON signal) is active when the contacts are ON (closed).

5 45 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 46

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

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

Application Functions
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6.1 1/0 Signal Allocations

6.1.2 Output Signal Allocations

Parameter . _r
Setting Pin No. Description
9 40
A 41 24V y
B 42 ! - D@
C 43 A reverse signal (a signal with “/” before the signal abbreviation, such as the /
D 44 S-ON signal) is active when the contacts are OFF (open).
E 15 A signal that does not have “/” before the signal abbreviation (such as the P-
OT signal) is active when the contacts are ON (closed).
F 46

Note: Refer to the following section for details on input signal parameter settings.
I 14.1 List of Parameters on page 14-2

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

CN1-42 and the /P-CL (External Torque Limit) signal allocated to CN1-45.
Pn50A = n.2000 Pn50B = n.O500 Before change
2 d
Pn50A = n.5001 Pn50B = n.O200 After change

Refer to the following section for the parameter setting procedure.
IS 5.1.3 Parameter Setting Methods on page 5-5

Confirming Input Signals

You can confirm the status of input signals on the I/O signal monitor. Refer to the following sec-
tion for information on the 1/O signal monitor.
IE 9.2.3 I/0 Signal Monitor on page 9-5

6.1.2

Output Signal Allocations

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

ing Completion) signal is considered to be OFF during speed control.
» Reversing the polarity of the /BK (Brake) signal, i.e., changing it to positive logic, will prevent
Important  the holding brake from operating if its signal line is disconnected. If you must change the polar-
ity of this signal, verify operation and make sure that no safety problems will exist.
- If you allocate more than one signal to the same output circuit, a logical OR of the signals will
be output.

d@ » The signals that are not detected are considered to be OFF. For example, the /COIN (Position-

Output signals are allocated as shown in the following table.

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



6.1 1/0 Signal Allocations

6.1.2 Output Signal Allocations

Interpreting the Output Signal Allocation Tables

These columns give the parameter settings to use. Signals
are allocated to CN1 pins according to the settings.

: Default settings.

L

Application Functions

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

g o6 08 30 37 38 39 ( )

Positioning Completion

PR50E = n.O00OX /COIN 1 2 3 4 5 6 0

Speed Coincidence

Detection /N-CMP 1 2 3 4 5 6 0

Pn50E = n.OOXO

Rotation Detection

PR50E = n.00XO0O /TGON 1 2 3 4 5 6 0

Servo Ready

PR50E = n.XO0OO /S-RDY 1 2 3 4 5 6 0

Torque Limit Detection

Pn50F = n.O0OOX /CLT ! 2 8 4 5 6 2

Speed Limit Detection

Pn50F = n.000OX0 /NLT 1 2 3 4 5 6 0

Brake

Pn50F = n.OXOO /BK ! 2 8 4 5 6 0

Warning

PR50F = n.XOOO /WARN 1 2 3 4 5 6 0

Near

Pn510 = n.O0OOX NEAR ! 2 8 4 5 6 2

Reference Pulse Input

Multiplication Switch-

ing OUtpU? /PSELA 1 2 3 4 5 6 0

Pn510 = n.OOXO

Preventative Mainte-

nance /PM 1 2 3 4 5 6 0

Pn514 = n.OXOO

Alarm Code

Pn517 = n.O0O0OX ALO1 1 2 3 4 5 6 0

Alarm Code

Pn517 = n.O0OXO ALO2 1 2 3 4 5 6 0

Alarm Code

Pn517 = n.OXOO ALO3 ! 2 8 4 5 6 g

_ Reverse polarity for

Fagiz = nomlEn CN1-25 and CN1-26

Pn512 = n.0O0O10 Reverse polacri&%f%rBCM -27 and

Pn512 = n.O100 Reverse polarity for CN1-29 and CN1-30 The p%larity

(ie not reversed)

Pn512 = n. 1000 Reverse polarity for CN1-37 " ég?ti?]g?_u”

Pn513 = n.O0O0O1 Reverse polarity for CN1-38

Pn513 = n.O0O10 Reverse polarity for CN1-39
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6.1 1/0 Signal Allocations
6.1.3 ALM (Servo Alarm) Signal

Example of Changing Output Signal Allocations

The following example shows disabling the /COIN (Positioning Completion) signal allocated to CN1-25
and CN1-26 and allocating the /BK (Brake) signal.
Pn50E = n.0O0O10 Pn50F = n.O0OO Before change
2 d
Pn50E = n.OO0O Pn50F = n.O100 After change

Refer to the following section for the parameter setting procedure.
IZ 5.1.3 Parameter Setting Methods on page 5-5

Checking Output Signal Status

You can confirm the status of output signals on the I/O signal monitor. Refer to the following
section for information on the 1/0 signal monitor.
I 9.2.3 1/0 Signal Monitor on page 9-5

613 ALM (Servo Alarm) Signal

This signal is output when the SERVOPACK detects an error.

@ 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
Outout | ALM CN1-31 and ON (closed) Normal SERVOPACK status
P CN1-32 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 12-39

614 ALO1 to ALO3 (Alarm Code) Signals

The ALO1 to ALO3 (Alarm Code) signals report alarms and warnings that occur in the SERVO-
PACK. Use the alarm code output signals as required to display the contents of the alarm at the
host controller (e.g., HMI).

Refer to the following sections for the relationship between the alarm code output and the
alarms/warnings.

& 12.2.1 List of Alarms on page 12-5

I 12.3.1 List of Warnings on page 12-45




6.1 1/0 Signal Allocations

6.1.5 /WARN (Warning) Signal

ALO1 to ALOS (Alarm Code) Signals

The ALO1 to ALOS signals are allocated to the following output signal terminals (CN1) by

default.
Type Signal Name Pin No.
ALO1 CN1-37
ALO2 Alarm Code Output CN1-38
Output
ALO3 CN1-39
SG Signal ground for alarm code output CN1-1

You can allocate the ALO1 to ALOS3 signals to connector pins other than those given above.
Refer to the following section for details.
IZ 6.1.2 Output Signal Allocations on page 6-6

6.1.5

/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. Use Pn50F = n.XOODO (/WARN (Warning Output) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
IF 6.1.2 Output Signal Allocations on page 6-6

Setting the Warning Code Output

You can use the ALO1 to ALO3 (Alarm Code Output) signals to output warning codes. Use
Pn001 = n.XOOO (Warning Code Output Selection) to set the output.

Refer to the following sections for details on the warnings.
I 12.3.1 List of Warnings on page 12-45

Parameter Description When Enabled | Classification
Output only alarm codes on the ALO1 to ALO3
n.oooo terminals.
Pn001 Output both warning codes and alarm codes After restart Setup
n.1000 on the ALO1 to ALOS terminals. If there is an
alarm, the alarm code is output.

Application Functions
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6.1 1/0 Signal Allocations

6.1.6 /TGON (Rotation Detection) Signal

6.16 /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.
The /TGON signal is allocated to CN1-27 and CN1-28 by default.
Type Signal |Connector Pin No. Signal Status Servomotor Meaning
The Servomotor is
Rotary Servomotors | operating at the setting
of Pn502 or faster.
ON (closed) -
The Servomotor is
Linear Servomotors operating at the setting
of Pn581 or faster.
Output | /TGoN | GNT-27 and CN1- The Servomotor operat-
28 (default setting) Rotary Servomotors ing at a speed that is
Y slower than the setting
OFF (open) of Pn502.
P The Servomotor is
, operating at a speed
Linear Servomotors that is slower than the
setting of Pn581.
Note: Use Pn50E = n.OXOO (/TGON (Rotation Detection Output) Signal Allocation) to allocate the /TGON signal to
another connector pin. Refer to the following section for details.
IZ 6.1.2 Output Signal Allocations on page 6-6
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
Rotation Detection Level [Speed| [Position] [Torquel
Pn502 Setting Range Setting Unit Default Setting When Enabled Classification‘
1to 10,000 1 min™’ 20 Immediately Setup
* Linear Servomotors
Zero Speed Level |Speed| [Position| |[Force |
Pn581 Setting Range Setting Unit Default Setting When Enabled |Classification
1 to 10,000 1 mm/s 20 Immediately Setup
6.1.7 /S-RDY (Servo Ready) Signal

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

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

* Main circuit power supply is ON.

» There is no hard wire base block state.

» There are no alarms.

- If an absolute encoder is used, the SEN (Absolute Data Request) signal is ON (high level).

« If a Servomotor without a polarity sensor is used, polarity detection has been completed. *

« If an absolute encoder is used, the SERVOPACK must be ready to accept the /S-ON (Servo
ON) signal and, if the SEN signal is ON (high level), the output of the position data from the
absolute encoder to the host controller must have been completed.

* Do not include this condition if the /S-ON (Servo ON) signal is input for the first time after the control power supply

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



6.1 1/0 Signal Allocations

The /S-RDY signal is allocated to CN1-29 and CN1-30 by default.

6.1.7 /S-RDY (Servo Ready) Signal

Type Signal |Connector Pin No. Signal Status Meaning
ON (closed Ready to receive the /S-ON (Servo ON) signal.
outout | /S.RDy | CN1-29 and CN1- (closed) Y Ve (Servo ON) signe
p 30 (default setting) | OFF (open) Not ready to receive the /S-ON (Servo ON) sig-

nal.

Note: 1. Use Pn50E = n.XOOO (/S-RDY (Servo Ready) Signal Allocation) to allocate the /S-RDY signal to another
connector pin. Refer to the following section for details.
g 6.1.2 Output Signal Allocations on page 6-6

2. Refer to the following section for information on the hard wire base block and the /S-RDY signal.
Iz 11.2.7 /S-RDY (Servo Ready Output) Signal on page 11-7

Application Functions



6.2 Operation for Momentary Power Interruptions

Operation for Momentary Power Interruptions

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

Pn509

Momentary Power Interruption Hold Time

|Speed| [Position| |[Torguel

Setting Range

Setting Unit

Default Setting

When Enabled

Classification

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

Main circuit
power supply

Setting of
Pn509

Motor power
status

Information

Momentary power interruption

Pn509

Power supplied.

Momentary power
interruption < Pn509

Power supply

/ continued.
|

!

Momentary power interruption

Setting of Pn509 < Momentary power interruption time

Momentary power interruption

Main circuit
power supply

Momentary power
interruption > Pn509

|
| |
Setting of | |
P .
o089 iPn509 i
} ! — Power not
| .
| ! supplied.
l\?ottor POwer | power supplied. i
status
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

The holding time of the main circuit power supply depends on the output from the SERVOPACK.
If the load on the Servomotor is large and an A.410 alarm (Undervoltage) occurs, the setting of

Pn509 will be ignored.




6.3 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.OOXO (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 input
power supply

SERVOPACK <
A.971 warning
(Undervoltage)

Main circuit power interruption time

Main circuit { 280V T
bus voltage 200V

The output torque is limited to suppress
the drop in the main circuit bus voltage.

Torque control
L 0%

Undervoltage
warning status

Host controller < Torque limit

The main circuit bus voltage increases when
the main circuit power supply recovers.

\The torque is limited when the

Undervoltage warning is received.

reference

~ 0%

| Torque limit ends.

Application Functions

€ 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 input
power supply
280V
Main circuit 200V
bus voltage
SERVOPACK<

Main circuit power interruption time

The output torque is limited to suppress the
drop in the main circuit bus voltage.

A.971 warning
(Undervoltage)

Torque limit starts.
™

The main circuit bus voltage
increases when the main
circuit power supply recovers.

Setting of Pn425

Torque
control

Setting of Pn424 e




6.3 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] [Torque]

Pn425 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 1,000 1ms 100 Immediately Setup
Momentary Power Interruption Hold Time [Speed| [Position] [Torque]

Pn509 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 /S-ON (Servo ON) signal.




6.4 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

Maximum Motor Speed [Speed]| [Position] [Torque]
Pn316 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.
« With a Linear Servomotor, you can increase the upper limit for the setting of Pn281 (Encoder

Output Resolution). Refer to the following section for details.
T 6.8 Encoder Divided Pulse Output on page 6-47

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 not 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.
[J1 =-7-Series Rotary Servomotor Product Manual (Manual No.: SIEP S800001 36)

(110 =-7-Series Direct Drive Servomotor Product Manual (Manual No.: SIEP S800001 38)
(10 =-7-Series Linear Servomotor Product Manual (Manual No.: SIEP S800001 37)

 To increase the encoder output resolution and increase the position resolution managed by
the host controller (for a Linear Servomotor)

Application Functions



6.5 Speed Control

6.5.1 Basic Settings for Speed Control

m Speed Control

There are two types of speed control: speed control with an analog voltage reference and
speed control with internal set speeds. This section describes speed control with an analog
voltage reference.

You input a speed reference into the SERVOPACK with an analog voltage to operate the Servo-
motor at the reference speed. Refer to the following section for information on speed control
with internal set speeds.

IZ 6.9 Internal Set Speed Control on page 6-54

* If you create a position loop in the host controller, you use the SERVOPACK for speed con-
trol.

+ If you need to control only the speed of the Servomotor, you use the SERVOPACK for speed
control.

You set the control method in PnO00 = n.OO00OXO (Control Method Selection).
Set Pn000 to n.OOO00O to set the control method to speed control.

Parameter Meaning When Enabled | Classification
Pn000 n.LJ0o0 Speed control with analog references After restart Setu
(default setting) P 9 P

6.5.1

Basic Settings for Speed Control

This section describes the use of the V-REF (Speed Reference Input) Signal, /SPD-D (Motor
Direction Input) Signal, speed reference input gain, and speed reference offset adjustment in
speed control with analog voltages.

V-REF (Speed Reference Input) Signal

Input the V-REF (Speed Reference Input) signal to the SERVOPACK to operate the Servomotor
at a speed that is proportional to the input voltage.

Type Signal Connector Pin No. Meaning
Inout V-REF CN1-5 Speed reference input signal
b SG CN1-6 Signal ground for speed reference input signal

Maximum input voltage: +12 VDC

 Rotary Servomotors

SO A0 R.O tati.on Speed For SGM7A Servomotor
Input Direction
+6V Forward | Rated motor speed 3000 min"™
-3V Reverse 1/2 of rated motor speed -1500 min™"
+1V Forward 1/6 of rated motor speed 500 min™"

* Linear Servomotors

SPERE| RO ENES Mgvement Speed For SGLGW-30A Servomotor
Input Direction
+6V Forward Rated motor speed 1500 mm/s
-3V Reverse 1/2 of rated motor speed -750 mm/s
+1V Forward 1/6 of rated motor speed 250 mm/s




6.5 Speed Control

6.5.1 Basic Settings for Speed Control

If you will use a host controller, such as a programmable controller, for position control, connect
the above output pins to the speed reference output terminals on the host controller.

SERVOPACK
Host controller [CN1]

V-REF 5

SG [6 Approx. 14 kQ
J70 \Y

Note: Always use twisted-pair cables to control noise.

D/A

/SPD-D (Motor Direction Input) Signal

You can turn the /SPD-D signal ON and OFF to change the direction of the Servomotor.

Classification Signal Connector Pin No. Description

Input /SPD-D Must be allocated. | Changes the Servomotor direction.

Note: You must allocate the /SPD-D signal to use it. Use Pn50C = n.OOOX (/SPD-D (Motor Direction Input) Signal
Allocation) to allocate the signal to a connector pin. Refer to the following section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4

Relation between the /SPD-D (Motor Direction Input) Signal
and V-REF (Speed Reference Input) Signal

The following graphs show the relationship between the V-REF (Speed Reference Input) signal
and the speed reference depending on whether the /SPD-D signal is ON or OFF.

Motor speed [min] Motor speed [min]
Speed reference Speed reference
voltage [V] voltage [V]
12 0 +12 -12 0 +12
/SPD-D (Motor Direction Input) Signal: OFF /SPD-D (Motor Direction Input) Signal: ON

Application Functions



6.5 Speed Control

6.5.1 Basic Settings for Speed Control

Example

Speed Reference Input Example

» For Rotary Servomotors

If Pn300 is set to 600, the motor would operate at the rated speed for 6.00 V.

Speed Ref- /S_PD-D R_otatl_on Motor For SGM7A Servomotor
erence Input Signal Direction Speed
ON Reverse Rated -3000 min™"
+6 V motor
OFF Forward speed 3000 min™
ON Forward 1/2 ofrated | 1500 min™"
-3V motor
OFF Reverse speed -1500 min""
ON Reverse  |1/60ofrated |-500 min™
+1V motor
OFF Forward speed 500 min™!
« Linear Servomotors
Speed Ref- /SPD-D Rotation Movement | For SGLGW-30A Linear
erence Input Signal Direction Speed Servomotor
ON Reverse Rated -1500 mm/s
+6V motor
OFF Forward speed 1500 mm/s
ON Forward 1/2 of rated | 750 mm/s
-3V motor
OFF Reverse speed -750 mm/s
ON Reverse 1/6 of rated |-250 mm/s
+1V motor
OFF Forward speed 250 mm/s

Setting the Speed Reference Input Gain (Pn300)

The reference voltage for the rated motor speed is set for the speed reference input gain

(Pn300) to define the relationship between the position reference voltage and the motor speed.

Speed Reference Input Gain [Speed| [Position] [Torquel
Pn300 Setting Range Setting Unit Default Setting When Enabled | Classification
600 (rated speed .
150 to 3,000 0.01V for 6.00 V) Immediately Setup
Motor speed [min~]
Default setting Maximum input voltage (+12 V)
Rated motor speed
Minimum input voltage (12 V)
'370 - "12 - § Speed reference
i \ voltage [V]
! e
o ] Setting range (1.50 to 30.00 V)
Input range (0 to +12 V)




6.5 Speed Control

6.5.1 Basic Settings for Speed Control

Adjusting the Speed Reference Offset

With speed control, the Servomotor may sometimes rotate at a very low speed for a speed ref-
erence of O V (with a reference speed of O or when the speed reference is stopped). This
occurs because the internal reference in the SERVOPACK has a slight offset.

If the Servomotor moves at a very low speed, the offset needs to be eliminated by adjusting the
offset.

You can adjust the speed reference offset either automatically or manually.

Motor speed Motor speed ,

d
//
C o ‘,’/ The offset is adjusted in the
/| } Offset s SERVOPACK.
Speed P Speed Offset adjustment range:
4 +15,000 (speed reference: £879 mV)

reference Offset s reference
voltage adjustment , voltage

Offset setting unit: 8
(speed reference: 0.47 mV)

€ Automatically Adjusting the Speed Reference Offset
To automatically adjust the speed reference offset, the amount of offset is measured and the
speed reference voltage is adjusted automatically.

The measured offset is saved in the SERVOPACK.

| : The offset does not use a parameter, so it will not change even if the parameter settings are
nformation . ..~ =~

initialized.
m Conditions for Automatically Adjusting the Speed Reference Offset
The following conditions must be met to automatically adjust the reference offset.
» The parameters must not be write prohibited.

» The servo must be OFF.
» There must not be a position loop in the host controller.

m Applicable Tools

The following table lists the tools that you can use to automatically adjust the speed reference
offset and the applicable tool functions.

Tool Function Operating Procedure Reference

IS 13.4.8 Autotune Analog (Speed/Torque) Reference Offset

Panel Operator Fn009 (Fn009) on page 13-17

- (11 =-7-Series Digital Operator Operating Manual (Manual
Digital Operator Fn013 No.: SIEP S800001 33)

Setup - Speed/Torque Ref-
erence Offset Adjustment

SigmaWin+ = #Operating Procedure on page 6-19

m Operating Procedure
Use the following procedure to automatically adjust the speed reference offset.

1. Confirm that the servo is OFF in the SERVOPACK.

Application Functions
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6.5 Speed Control

6.5.1 Basic Settings for Speed Control

2. Input a 0-V reference voltage from the host controller or an external circuit.

0-V speed reference or
0-V torque reference

Host controller

Servo OFF

SERVOPACK

Servomotor

N

Slight rotation
(when servo is ON)

3. Select Setup - Adjust Offset - Adjust the Speed and Torque Reference Offset from the

menu bar of the Main Window of the SigmaWin+.

4. Click the Automatic Adjustment Tab.

5. Click the Adjust Button.

©1 Adjust the Speed and Torque Reference Dffset ... B3

Automatic Adustment |Speed Reference I Torgue Re 4 I L4

(=
Speed Reference Offzet |:111 >|
Torque Reference Cffset [1 >|

The value that results from automatic adjustment will be displayed in the New Box.

€.y Adjust the Speed and Torque Reference Offset ... [E3

Speed Reference Offset 111 > [51
Torgue Reference Offset F1 > [1

Acljust




6.5 Speed Control

6.5.1 Basic Settings for Speed Control

€ Manually Adjusting the Speed Reference Offset

You can directly input a speed reference offset to adjust the speed reference. The offset is

adjusted manually in the following cases.

« When a position loop is created with the host computer and the position deviation when the
Servomotor is stopped by a servo lock is to be setto 0

 To intentionally set the offset to a desired value
» To check an offset that was set automatically

: The offset does not use a parameter, so it will not change even if the parameter settings are
Information . .7 -
initialized.
m Conditions for Manually Adjusting the Speed Reference Offset
The following conditions must be met to manually adjust the reference offset.

» The parameters must not be write prohibited.
» The servo must be in ready status.

m Applicable Tools

The following table lists the tools that you can use to manually adjust the speed reference offset
and the applicable tool functions.

Tool Function Operating Procedure Reference
Panel Operator FnOOA = ;{;’I.Sé91ng??(;ally Adjust Speed Reference Offset (FnOOA) on
Digital Operator FnOOA M El-cz:-ssﬁlrzigss%ig[i)tgg?gg;ator Operating Manual (Manual
SigmaWin+ gre;gg e- g#g:fgg;g‘;;;if' IS #®Operating Procedure on page 6-21

m Operating Procedure
Use the following SigmaWin+ procedure to manually adjust the reference offset.

1. Input a 0-V reference voltage from the host controller or an external circuit.

Servomotor

0-V speed reference or

0-V torque reference
Host controller \

Slight rotation
Servo OFF (when servo is ON)

SERVOPACK

2. Select Setup - Adjust Offset - Adjust the Speed and Torque Reference Offset from the
menu bar of the Main Window of the SigmaWin+.

Application Functions
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6.5 Speed Control

6.5.1 Basic Settings for Speed Control

3. Click the Speed Reference Tab.

Sy Adjus rd Torgy ce Offset AXISH)
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6.5 Speed Control

6.5.2 Soft Start Settings

6.5.2

Soft Start Settings

The soft start function takes a stepwise speed reference input and applies the specified accel-
eration/deceleration rates to convert it to a trapezoidal speed reference.

You specify the acceleration/deceleration rates in Pn305 (Soft Start Acceleration Time) and
Pn306 (Soft Start Deceleration Time).

Meaning | |

When Enabled / \

Use this function to perform smoother speed control (including internal set speed control).

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

Pn305: The time required for the Servomotor to accelerate from a stopped state to the maxi-
mum motor speed.

Pn306: The time required for the Servomotor to decelerate from the maximum motor speed to
a stopped state.

You can calculate the actual acceleration/deceleration times with the following formulas.

Target speed

Actual acceleration tme = ———
Maximum speed

x Soft start acceleration time (Pn305)

Target speed

Actual deceleration time = ——————————
Maximum speed

x Soft start deceleration time (Pn306)

Maximum speed

Target speed

T Actud
deceleration

time

acceleration
time

e

Pn305 Pn306

Application Functions
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6.5 Speed Control

6.5.3 Speed Reference Filter

653 Speed Reference Filter
The speed reference filter is a first order lag filter that is applied to the V-REF (Speed Reference
Input) signal.
You set the speed reference filter in Pn307 (Speed Reference Filter Time Constant).
It is normally not necessary to change this parameter. If the setting is too high, the response to
the speed reference may be slowed down. Monitor the response to the speed reference as you
set this parameter.
Speed Reference Filter Time Constant |Speed| |[Position| [Torque]
Pn307 Setting Range Setting Unit Default Setting When Enabled  Classification
0 to 65,535 0.01 ms 40 Immediately | Setup
6.54 Zero Clamping

Zero clamping is used to lock the servo when the input voltage of the V-REF (Speed Reference
Input) signal is equal to or lower than the speed set for the zero clamping level (Pn501 or
Pn580) while the /ZCLAMP (Zero Clamping) signal is ON. The SERVOPACK internally forms a
position loop, ignoring the speed reference.

Zero clamping is used for speed control in systems in which the host controller does not form a
position loop.

The Servomotor is clamped within one pulse of the position where zero clamping was applied,
and will return to the zero clamping position even if it is moved by an external force.

SERVOPACK

V-REF (Speed
Host Reference Input)
controller  Signal

/ZCLAMP (Zero
Clamping) signal

Speed

Zero clamping level | = — /7 T 7 7/_\ 7

(setting of Pn501 or
Pn580)

/ZCLAMP ON OFF

(Zero Clamping) signal

Zero clamping | Applied | Released | Applied Released

Adjust Pn102 (Position Loop Gain) if the Servomotor oscillates during zero clamping. If gain
selection is used, you must also adjust Pn106 (Second Position Loop Gain).



6.5 Speed Control

6.5.4 Zero Clamping

/ZCLAMP (Zero Clamping) Signal

Use the /ZCLAMP signal to enable zero clamping.

€ When Using the Default Input Signal Allocations (Pn50A = n.00O00)
The /ZCLAMP signal is allocated to pin CN1-41 on the I/O signal connector by default.

Type Signal | Connector Pin No. | Signal Status Meaning
Zero clamping is applied if the input voltage of the
V-REF (Speed Reference Input) signal is equal to or
ON (closed) )
Input | /ZCLAMP | CN1-41 lower than the speed set for the zero clamping level
(Pn501 or Pn580).
OFF (open) Zero clamping is disabled.

€ When Changing Input Signal Allocations (Pn50A = n.OO0O1)

You must allocate the /ZCLAMP signal. Allocate the signal with Pn50D = n.OOOX (/ZCLAMP
(Zero Clamping Input) Signal Allocation).

Refer to the following section for details.
IZ 6.1.1 Input Signal Allocations on page 6-4

Type Signal | Connector Pin No. |Signal Status Meaning
Zero clamping is applied if the input voltage of the
ON (closed) V-REF (Speed Reference Input) signal is equal to or
Input | /ZZCLAMP | Must be allocated. lower than the speed set for the zero clamping level
(Pn501 or Pn580).
OFF (open) Zero clamping is disabled.

Enabling Zero Clamping

To enable using zero clamping, set the control method (Pn000 = n.OOXO) to O, 3,4, 5,6, 7,9
or A. You can use zero clamping only for operation with speed control.

If PNO00 = n.OOX0O is set to 5, 6, 7, or 9, zero clamping will be disabled when the control
method is changed to any method other than speed control.

Information

If you set the parameter to keep the /ZCLAMP always active (Pn50D = n.O0O0O7) for speed con-
trol, zero clamping will be applied whenever the speed reference is equal to or lower than the

speed set for the zero clamping level. In this case, using the /ZCLAMP signal is not necessary.

Parameter Control Method Used Input Signals it Classification
Enabled
n.O0ood Speed control /ZCLAMP
/ZCLAMP, SPD-A,
n.O0O30 | Internal set speed control SPD-B, SPD-D
Switching between internal set /ZCLAMP, SPD-A,
n.00O40 speed control and speed control SPD-B, SPD-D,
with analog references C-SEL
o . /ZCLAMP, SPD-A,
n.0050 Switching between internal set SPD-B, SPD-D,
speed control and position control C-SEL
Pn000 - After restart Set
Switching between internal set /ZCLAMP, SPD-A, rr r up
n.0O0O60 SPD-B, SPD-D,
speed control and torque control C-SEL
Switching between position con-
n.oo7o trol and speed control /ZCLAMF, C-SEL
n.0090 Switching between torque control /ZCLAMP, C-SEL
and speed control
Switching between speed control
n.OOAO | with analog references and speed | /ZCLAMP
control with zero clamping

Application Functions
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6.5 Speed Control

6.5.5 /V-CMP (Speed Coincidence Detection) Signal

@ Related Parameters

You set the speed at which to apply zero clamping as the zero clamping level (Pn501 or
Pn580). If you set a value that exceeds the maximum speed of the Servomotor, the actual
speed will be limited to the maximum speed of the Servomotor.

» Rotary Servomotors

Zero Clamping Level Speed
Pn501 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 min™! 10 Immediately Setup
* Linear Servomotors
Zero Clamping Level
Pn580 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 mm/s 10 Immediately Setup

6.5.5

/V-CMP (Speed Coincidence Detection) Signal

The /V-CMP (Speed Coincidence 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.
Output | V-CMP CN1-25 and CN1-26 ( ) P -
(default setting) OFF (open) The speed does not coincide.

Note: You can use Pn50E = n.OOXO (/V-CMP (Speed Coincidence Detection Output) Signal Allocation) to allocate

the /V-CMP signal to different output connector pins.

Refer to the following section for details on allocations.

5" 6.1.2 Output Signal Allocations on page 6-6
You can set the speed detection width for the /V-CMP signal in Pn503 (Speed Coincidence
Signal Detection Width) for a Rotary Servomotor or in Pn582 (Speed Coincidence Signal
Detection Width) for a Linear Servomotor.

» Rotary Servomotors

Speed Coincidence Signal Detection Width Speed
Pn503 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

Al Pn503

% \ Speed reference

7 The /V-CMP signal is output when the motor speed is in
V4 the area between the dotted lines.
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» Linear Servomotors

6.5.6 Operation Examples for Changing the Motor Direction

Pn582

Speed Coincidence Signal Detection Width Speed
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.

Example

Motor speed

Pn582

Speed reference

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

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.

6.5.6

Operation Examples for Changing the Motor Direction

This section describes examples of using the /SPD-D (Motor Direction Input) signal in combina-
tion with zero clamping and internal set speed control.

Operation Example for Changing the Motor Direction and

Zero Clamping

This section provides an example of changing the motor direction without changing the polarity
of the speed reference voltage by using the /SPD-D (Motor Direction Input) signal.

Polarity of Analog Speed Reference Voltage
Zero Clamping Level
/ZCLAMP /SPD-D Positive or Lower ((Pn501 Negative
(Pn580))*
Rotation Direction Operating Status Rotation Direction
OFF OFF CCW Speed Control CW
OFF ON CW Speed Control CCwW
Servo lock
ON OFF Cow (clamped to zero) CW
Servo lock
ON ON Cw (clamped to zero) CCwW

* Pn501 (Zero Clamping Level): Used with a Rotary Servomotor.
Pn580 (Zero Clamping Level): Used with a Linear Servomotor.

Application Functions
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6.5 Speed Control

6.5.6 Operation Examples for Changing the Motor Direction

Reference voltage

Speed reference
input voltage

/SPD-D input signal OFF ON OFF ON

Motor speed
Pn501

SERVOPACK internal |/~~~ \ "\~ ——~\y¢ (Pn580)
speed reference
/ZCLAMP input signal 3 3

OFF } }

Zero clamping ) . .
Released Anp Released |Applied| Released Applied

Note: The soft start function is used for the acceleration/deceleration time of the speed reference.
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6.5 Speed Control

6.5.6 Operation Examples for Changing the Motor Direction

Operation Example for Changing the Motor Direction and

Internal Set Speed Control

Even with a speed reference with the same polarity, you can change the motor direction and
stop the Servomotor by changing the control mode to internal set speed control and combining
the /SPD-D (Motor Direction Input) signal and /C-CEL (Control Selection Input) signal.

The following operation example combines internal set speed control, the /SPD-D signal, and
the /C-CEL signal. For this example, the internal set speeds must be set to O.

€ Parameter Settings

You must make the following parameter settings to combine internal set speed control, the
/SPD-D signal, and the /C-CEL signal.

« Set Pn000 = n.O0OXO (Control Method Selection) to 4 (Switching between internal set speed

control and speed control).

« Set Pn305 (Soft Start Acceleration Time) to the required acceleration time.
» Set Pn306 (Soft Start Deceleration Time) to the required deceleration time.
« Set Pn50A = n.O0O0OX (Input Signal Allocation Mode) to 1 (Change the sequence input signal

allocations).

« Set Pn50C = n.OO0OX (/SPD-D (Motor Direction) Signal Allocation) to any setting other than
7 (the signal is always active) or 8 (the signal is always inactive).

« Set Pn50C = n.O0OX0O (/SPD-A (Internal Set Speed Selection Input) Signal Allocation) to 8
(the signal is always inactive).

» Set Pn50C = n.OXOO (/SPD-B (Internal Set Speed Selection Input) Signal Allocation) to 8
(the signal is always inactive).

» Set Pn50C = n.XOOO (/C-SEL (Control Selection Input) Signal Allocation) to any setting
other than 7 (the signal is always active) or 8 (the signal is always inactive).

Speed reference
pattern

Analog speed

reference
(input reference

Application Functions

voltage) |
I
|
0 I
I
|
! ! OFF: CCW
/SPD-Dsignal ©  OFF ! © ON ON
1 ! ON: CW
‘ .‘ OFF: Internal set speed control
/C-SEL signal | ON OFF ON ON OFF
] ON: Speed control
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6.6 Position Control

m Position Control

Position control is used to input a pulse train reference from the host controller to the SERVO-
PACK to move to a target position. The position is controlled with the number of input pulses,
and the speed is controlled with the input pulse frequency. Use position control when position-

ing is required.

You set the control method to position control in PN000 = n.OOXO (Control Method Selection).

Parameter Meaning When Enabled | Classification
Pn000 |n.EIEI1 O Position Control After restart Setup
The control block diagrams for position control are provided below.
* Rotary Servomotors
SERVOPACK
Torque
reference
Speed
reference
Pn109 Pn10A
Feedforward
Feedforward —=| filter time
constant — Servomotor
Posit S Current
osition urrent— Power M
reference | Deviation - (?Opr?t(?odl control | amplifier K
counter PRO0O section section
Pn200 Pn218 Pn20E Pn216 con?%?ggnm =n.o0x
Clear =n.000Ox Pn210  Pn217
signal input Current feedback
Pn522 (Positioning
Encoder . i
dvided puise fpogglonk Completed Width)
output ] eedbac Speed feedback ~
Divide ENG)
[
Pn212
COIN
* Linear Servomotors
SERVOPACK
Force
reference
Speed
reference
Pn109 Pn10A
Feedforward
Feedforwardl—| filter time
constant Servomotor
+ y+ +
Position o—=Current— Power M
Fierenae —— 7 SRl ¢ TF ool e (W)
counter PRO0O section|  Pno0o section
it =n.00xO =n.00xO
_ Pn200 Pr218 Pn20E  Pr216 J o "
Clear signal| = n. OOOx Pn210  Pn217
input Current feedback
Speed
conversion
Pn522 (Positioning
Encoder o Completed Width
divided puise [Losttion P )
output P eedbacl Speed feedback
Divider @\9
Pn281 Linear
encoder
COIN



6.6 Position Control

6.6.1 Basic Settings for Position Control

6.6.1

Basic Settings for Position Control

This section describes the reference pulse forms and input filters.

Reference Pulse Forms

To perform speed control, you must specify how the reference is input from the host controller
(i.e., the reference pulse form). You set the reference pulse form in Pn200 (Position Control Ref-

erence Form Selections).

Reference Pulse Input
Parameter Pulse Forward Reference Reverse Reference
Form L
Multiplier
PULS PULS
n.0000 Sign and pulse train, vy —L LI oy LIl
i iti i - SIGN SIGN
(default setting) | positive logic. o) I g o) T Lowlevel
CW CW
CW and CCW pulse NI R e Y /NP7 Q| H | |
n.OO0O1 ; o ; -
trains, positive logic cow CCW =] Lowlevel
(CN1-11) S | N | | — (CN1-11)
n.00O02 x1 —=—g0° > 90°
Pn200 |n.0OO3 90° phase-differen- %2 prasen — LI L | {8t LT
tial pulses Phase B
n.O00O0O4 x4 phaseB | L LI ©N1-11) L1 L
PUS | I |PUS — U
i i (CN1-7) R
n.00O05 ﬁleggr;J[alced|gS:(Sle rein B SIGN Low level (ch'i‘ !
(CN1-11) L — (CN1-11) High level
ow R J High level ow R I I
CW and CCW pulse (GN1-7) (CN1-7)
n.oO0e trains, negative logic - cow COW e
, (CN1-11) U (CN1-11) High level
Selecting an Input Filter
Parameter Meaning When Enabled | Classification
n.oOd0O0 Use the reference input filter 1 for a line-

Pn200

(default setting)

driver signal. (1 Mpps max.)

n.1000

Use the reference input filter for an open-col-
lector signal. (200 kpps max.)

n.2000

Use reference input filter 2 for a line-driver
signal. (1 to 4 Mpps)

After restart

Setup

Application Functions
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6.6 Position Control

6.6.1 Basic Settings for Position Control

Electrical Specifications for Pulse Train Reference

The following table describes the forms for pulse train references.

Pulse Train Reference Form

Electrical Specifications

Remarks

Sign and pulse train
(SIGN and PLUS signals)
Maximum reference

tt2
SIGN—[ i i ]
8 ‘

L

AVAS

t1, 12, 13, 17 < 0.025 ps

SIGN is high for
a forward refer-

frequency: 4 Mpps PULS 4 | 5 L “‘ © 14> tg‘1t2652 2'5 Hs ence and low for
(maximum reference foveres | T > 0.1 22 us a reverse refer-
frequency for open-collector Forward reference reference B ence.
output: 200 kpps)
CW and CCW pulse trains t
Maximum reference ‘ t1, 12 < 0.025 ps
frequency: 4 Mpps ’L‘ t3>0.5 us 3
(maximum reference con t2 |t ] 1>0.125 us
frequency for open-collector | ow o T-120.125 ps
output: 200 kpps) Forward reference N refee\;ggscee
Two-phase pulse trains with P
90° phase differential (phases S ; \ [\ [\
A and B) e 1<0.1 us
Maximum reference Phase B t2<0.1 us _
frequency: 1 Mpps” > 0.5 us
(maximum reference S ‘ ‘ Rfeverse T-t>0.5us
orward reference reference
frequency for open-collector Phass B leads | [*Phese B lags
output: 200 kpps) phase A by 90°. phase A by 90°.

* The maximum reference frequency for the multipliers before multiplication are as follows:

x1 multiplier: 1 Mpps
x2 multiplier: 1 Mpps
x4 multiplier: 1 Mpps

Timing Example for Pulse Train References
The following example shows the timing of inputting the pulse train reference after the servo turns ON when
a signal and pulse train are used.

Servo ON ] ON [
| Released L 11<36 ms
Base block ] fo—== 126 ms
\ (If Pn506 is set to 0.)
H t3240 ms
) ON1-11 —
Sign and '
pulse train '3 H L
e IIRERERIRERERERERIR
CN1-7

The interval (t3) between when the servo is turned ON until the pulse train reference is input must be at least
40 ms. If the reference is input in less than 40 ms, the reference pulses may not be received by the SERVO-

PACK.



6.6 Position Control

6.6.2 CLR (Position Deviation Clear) Signal Function and Settings

6.6.2

CLR (Position Deviation Clear) Signal Function and Set-
tings

The CLR (Position Deviation Clear) signal is used to clear the deviation counter in the SERVO-
PACK.

As long as the CLR signal is ON, the deviation counter will be O, so a position loop will not be
formed.

Deviation counter
The deviation counter counts the deviation between the reference input pulses and the feedback

Term pulses from the encoder (i.e., the accumulated pulses).

CLR (Position Deviation Clear) Signal

Type Signal Connector Pin No. Name
Input CLR CN1-15 Position deviation clear input
u iti viati rinpu

P /CLR CN1-14 P

Setting the Form of the CLR (Position Deviation Clear) Sig-
nal

You set the CLR signal form to use to clear the deviation counter in Pn200 = n.OOXO (Clear
Signal Form).

Parameter Reference Form Clear Timing Rl Classification
Enabled

Clear position deviation

n.O0000 . X . CLR I ON

(default setting) ;,(\alcgln the signal is at high (CN1-15) \ Cleared.
Clear position deviation CLR  —m ON

n.0O0O10 on the rising edge of the | (oN1-15)
signal. Cleared here just once.

Pn200 — — After restart Setup

Clear position deviation CLR OFF

n.O0020 when the signal is at low | (CN1-15) ‘ Cleared.
level. —
Clear position deviation 8?\?»15) OoFF

n.00O30 on the falling edge of the
signal. Cleared here just once.

Information The pulse width of the CLR signal must meet the following condition.
« If Pn200 = n.OOX0O is set to 0 or 2, the width of the CLR signal must be at least 250 us to
reset the deviation counter.
« If Pn200 = n.OOXO is set to 1 or 3, the width of the CLR signal must be at least 20 us to
reset the deviation counter.

Application Functions
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6.6 Position Control

6.6.3 Reference Pulse Input Multiplication Switching

Setting the Clear Operation (Pn200 = n.OOXO0O)

This parameter determines when the position error should be set to zero according to the con-
dition of the SERVOPACK. Set Pn200 = n.OXOMO (Clear Operation).

Parameter Meaning When Enabled | Classification
n.0O000O0O Clear position deviation at a base block (at
(default setting) | servo OFF or when alarm occurs).
Do not clear position deviation. The position
Pn200 |\ o1oo deviation is cleared only with CLR (Clear Posi- | /\ter restart Setup
tion Deviation) signal.
n.0200 Clear position deviation when an alarm occurs.

663 Reference Pulse Input Multiplication Switching

You can switch the input multiplier for the position reference pulses with the /PSEL (Reference
Pulse Input Multiplication Switch) signal. The number of reference pulses input to the SERVO-
PACK is multiplied by the reference pulse input multiplier. You can change the multiplier from 1
to a specified value n (n can be up to 100). You set the multiplier in Pn218 (Reference Pulse
Input Multiplier).

You can confirm if the multiplier was changed with the /PSELA (Reference Pulse Input Multipli-
cation Switching Output) signal.

This section describes the /PSEL (Reference Pulse Input Multiplication Switch) signal, the refer-
ence pulse input multiplier, and restrictions.

/PSEL (Reference Pulse Input Multiplication Switch) Signal

Use the /PSEL signal to change to the reference pulse input multiplier that is set in Pn218 (Ref-
erence Pulse Input Multiplier).

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) Enables the reference pulse input multiplier.
Input | /PSEL Must be allocated. Disables the reference pulse input multiplier.
OFF (open) The multiplier will be 1.

Note: You must allocate the /PSEL signal to use it. You can use the following parameters to allocate the signal to a
terminal.
* Pn50A = n.OO0O1 (Change the sequence input signal allocations.)
« Pn515 = n.O0OXO (/PSEL (Reference Pulse Input Multiplication Switching Input) Signal Allocation)
Refer to the following section for details.
IZ 6.1.1 Input Signal Allocations on page 6-4

/PSELA (Reference Pulse Input Multiplication Switching
Output) Signal

You can confirm if the reference pulse input multiplier was changed with the /PSELA (Reference
Pulse Input Multiplication Switching Output) signal.

Type Signal Connector Pin No. Signal Status Meaning
ON (closed) g:gbrlzfg.renoe pulse input multiplier was
Output | /PSELA Must be allocated. The reference pulse input multiplier was
OFF (open) disabled. P b

Note: You must allocate the /PSELA signal to use it. You can use Pn510 = n.OXOO (/PSELA (Reference Pulse
Input Multiplication Switching Output) Signal Allocation) to allocate the signal to a terminal. Refer to the fol-
lowing section for details.

IZ 6.1.2 Output Signal Allocations on page 6-6
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6.6 Position Control

6.6.4 Smoothing Settings

/\ CAUTION

® Always use the /PSELA signal to confirm that the reference pulse input multiplier has been
switched and make sure that there are no position reference pulses before you input a posi-
tion reference.
Unexpected operation may occur if position reference pulses are input before the reference
pulse input multiplier changes.

Setting the Reference Pulse Input Multiplier (Pn218)

Reference Pulse Input Multiplier
Pn218 Setting Range Setting Unit Default Setting When Enabled | Classification
110100 x1 1 Immediately Setup
A timing chart for switching the reference pulse input multiplier is provided below.
JPSEL (Reference Puise 2P
Input Multiplication Switch)
Signal Disabled
Enabled

I
I
/PSELA (Reference Pulse |
Input Multiplication 1
I
I
I

Switching Output) Switch Disabled

|
|
L
|
|
|
|
|
|
|
-

I ! I
4 ms max. 4 ms max.

XN

Internal status (n=Pn218)

/N\ CAUTION

® If you change the reference pulse input multiplier (Pn218), perform trial operation of the Ser-
vomotor without the machine coupled to the motor shaft to confirm that no problems will
occur in operation before you couple the motor to the machine.

Restrictions

The reference pulse input multiplier will not change during the following operations regardless
of the status of the /PSEL signal.

» Program jogging

+ Autotuning without a reference input

6.6.4

Smoothing Settings

Smoothing allows you to apply a filter to the position reference to produce smoother Servomo-
tor operation. Smoothing is effective in the following cases.

* When the host controller that outputs the references cannot perform acceleration or deceler-
ation

* When the reference pulse frequency is very low
Note: Smoothing does not affect the travel distance (i.e., the number of reference pulses).

The following parameters are related to smoothing.
Change the settings while there is no reference pulse input and the Servomotor is stopped.

Application Functions
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6.6 Position Control

6.6.5 /COIN (Positioning Completion) Signal

Position Reference Acceleration/Deceleration Time Constant Position
Pn216 Setting Range Setting Unit Default Setting When Enabled |Classification
* Immediately after
0 to 65,535 0.1 ms 0 the motor stops Setup
Average Position Reference Movement Time Position
Pn217 Setting Range Setting Unit Default Setting When Enabled |Classification
. Immediately after
0 to 10,000 0.1 ms 0 the motor stops Setup

* *The filter is disabled if you set the parameter to 0

Changes to the settings in Pn216 or Pn217 are not applied while the Servomotor is operat-

JLO T 201 ing. The changes will be enabled the next time the Servomotor comes to a stop.

The difference between the position reference acceleration/deceleration time constant (Pn216)
and the average position reference movement time (Pn217) is shown below.

Position Reference Acceleration/Deceleration Filter Average Position Reference Movement Filter
Reference pulse Before filter Reference pulse Before filter
frequency After filter frequency After filter

100% |~~~ 100% |77~
63.2% [~ -/ |
| I -36.8% !
‘ 0‘ L»‘ Time ‘
Pn216 Pn216 ‘ Time
Pn217 Pn217

Reference pulse
frequency Pnetr

Before filter
After filter

/Pn217

Time

665 /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
CN1-25 and CN1-26 | ON (closed) Positioning has been completed.
(default setting) OFF (open) Positioning has not been completed.

Output | /COIN

Note: Use Pn50E = n.OOOX (/COIN (Positioning Completion Output) Signal Allocation) to allocate the /COIN signal
to other connector pins. Refer to the following section for details.
Iz 6.1.2 Output Signal Allocations on page 6-6
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6.6 Position Control

6.6.5 /COIN (Positioning Completion) Signal

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 L __ Motor speed
Time
Pn522
Position [ Pnd
deviaton | /.......Y. ...
f ! L Time
/COIN signal J [I— (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.

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.XOO0O (/COIN (Positioning Completion Output) Signal Output
Timing) to change output timing for the /COIN signal.

o When e
Parameter Description Enabled Classification

Output the /COIN signal when the absolute value of

n.0oO00O0O o R

default setti the position deviation is the same or less than the

(default setting) 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.

Application Functions
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6.6 Position Control

6.6.6 /NEAR (Near) Signal

6.6.6

/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
ON (closed) near to positioning completion.
Output /NEAR Must be allocated.
The Servomotor has not reached a
OFF (open) . B .
point near to positioning completion.

Note: You must allocate the /NEAR signal to use it. Use Pn510 = n.OOOX (/NEAR (Near) Signal Allocation) to allo-
cate the signal to a connector pin. Refer to the following section for details.
= 6.1.2 Output Signal Allocations on page 6-6

/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
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 <Reference : '/ Motor speed
Position —Pn524 an522 Time
deviation - A )
o -
L T ? b Time
/NEAR signal J Li (Active when ON (closed).)
‘ o
/COIN signal _| me

(Active when ON (closed).)
Time

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



6.6 Position Control

6.6.7 Reference Pulse Inhibition Function

6.6.7

Reference Pulse Inhibition Function

You can stop the SERVOPACK from counting the reference input pulses during position con-
trol. When this function is enabled, the SERVOPACK will ignore the reference pulse input.

/INHIBIT (Reference Pulse Inhibit) Signal

If you set the control method to switch between normal position control and position control
with reference pulse inhibition (Pn000 = n.OOBMO), the /INHIBIT signal is used as the Refer-
ence Pulse Inhibit signal (default setting).

€ When Using the Default Input Signal Allocations (Pn50A = n.OOO0)

Type Signal Connector Pin No. | Signal Status Meaning

CN1-41 ON (closed) Counting the reference pulses is stopped.
Input | /INHIBIT .

(default setting) OFF (open) The reference pulses are counted.

€ When Changing Input Signal Allocations (Pn50A = n.O0O01)

If you set Pn000 = n.O0OXO (Control Method Selection) to 1, 5, 7, or 8, the /INHIBIT signal is
used as the Reference Pulse Inhibit signal for reference pulse inhibition.

Type Signal Connector Pin No. | Signal Status Meaning
ON (closed) Counting the reference pulses is stopped.
OFF (open) The reference pulses are counted.

Input | /INHIBIT Must be allocated.

Note: You must allocate the /INHIBIT signal to use it. Use Pn50D = n.OOX0O (/INHIBIT (Reference Pulse Inhibit
Input) Signal Allocation) to allocate the signal to a connector pin. Refer to the following section for details.
IZ 6.1.2 Output Signal Allocations on page 6-6

€ Reference Pulse Inhibition Settings

To use reference pulse inhibition, set PNO00 = n.O0OXO (Control Method Selection)to 1, 5, 7 or
8.

Parameter Control Method Uze] (U i LI Ckesifes-
nals Enabled tion
n.OO10 Position control /INHIBIT
/INHIBIT
itchi . | /SPD-A
nO0S0 | o control and postion control | /ST
P P /SPD-D
/C-SEL
Pn000 Switching between position control | /INHIBIT After restart Setup
n.O0O70
and speed control /C-SEL
Switching between position control | /INHIBIT
n.0080 and torque control /C-SEL
Switching between normal position
n.OOBO control and position control with /INHIBIT
reference pulse inhibition

Information Counting reference pulses can be inhibited only for position control.

Application Functions
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6.7 Torque Control

6.7.1 Basic Settings for Torque Control

Torque Control

Torque control is performed by inputting a torque reference with an analog voltage reference to
the SERVOPACK to control the Servomotor with a torque that is proportional to the input volt-
age.
Torque control is set by setting Pn000 = n.OOXO (Control Method Selection) to 2 (Torque con-
trol).

Parameter Meaning When Enabled | Classification
Pn000 |n.EIEI2EI Torque control After restart Setup

6.7.1

Basic Settings for Torque Control

This section describes the torque reference input signal and torque reference input gain.

T-REF (Torque Reference Input) Signal

The T-REF signal is described in the following table.

Type Signal Connector Pin No. Name
| ‘ T-REF CN1-9 Torque reference input
npu
P SG CN1-10 Signal ground for torque reference input

Maximum input voltage: +12 VDC

Input Circuit Example

Example Pn400 (Torque Reference Input Gain) is set to 3 (setting unit: V) by default.
Torque Reference Rlotati.on Torque
Input Direction
+3V Forward Rated torque
+1V Forward 1/3 rated torque
-1.5V Reverse 1/2 rated torque

If you will use a host controller, such as a programmable controller, for torque control, con-
nect the above output pins to the analog reference output terminals on the host controller .
Always use twisted-pair cables to control noise.

SERVOPACK
Host controller [CN1]

T-REF

D/A

sG Approx. 14 kQ

10

Setting the Torque Reference Input Gain (Pn400)
The torque of the Servomotor is controlled in proportion to an analog voltage reference.

The reference voltage for the rated motor torque is set in Pn400 (Torque Reference Input Gain)
to define the relationship between the analog voltage reference and the motor output torque.

Torque Reference Input Gain |Speed| [Position] [Torque|
Pn400 Setting Range Setting Unit Default Setting When Enabled | Classification
30 .
10to 100 0.1V (rated torque at 3.0 V) Immediately Setup




6.7 Torque Control

6.7.2 Adjusting the Torque Reference Offset

Output torque (%)

300 -
200 -

100 Hf == ~~----(Rated torque)

-12 -10
1
Default Setting

Torque reference voltage
012 O ge (V)

-300

Setting range
(1.0Vto 10.0V)

Input voltage range (O to £ 12 V)

Note: You can input a torque reference that exceeds the rated torque, but A.710 (Instantaneous Overload) or A.720
(Continuous Overload) alarms may occur if the reference is maintained for a long time or the motor outputs a
torque that exceeds the rated torque. Refer to the following section for details.

I 12.2.2 Troubleshooting Alarms on page 12-11

6.7.2

Adjusting the Torque Reference Offset

With torque control, the Servomotor may sometimes operate at a very low speed for a torque
reference of O V. This occurs because the internal reference in the SERVOPACK has a slight off-
set of a few millivolts.

If the Servomotor moves at a very low speed, the offset needs to be eliminated by adjusting the
offset.

You can adjust the torque reference offset either automatically or manually.

Output torque Output torque s

4
4
’
/ ¢ Offset LV | Theoffsetis adjusted in the SERVOPACK.
Torque /,/ Torque Offset adjustment range: -127 to +127

reference Offset adjustment , reference (Torque reference: —1,905 to 1,905 mV,

voltage id voltage Offset setting unit: 15.0 mV)

Automatically Adjusting the Torque Reference Offset

To automatically adjust the torque reference offset, the amount of offset is measured and the
torque reference voltage is adjusted automatically.
The measured offset is saved in the SERVOPACK.

The offset does not use a parameter, so it will not change even if the parameter settings are

Information) ;...+;.1i7ed.

€ Preparations

The following conditions must be met to automatically adjust the reference offset.
» The parameters must not be write prohibited.

» The servo must be OFF.

» There must not be a position loop or speed loop in the host controller.

Application Functions
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6.7 Torque Control
6.7.2 Adjusting the Torque Reference Offset

€ Applicable Tools

The following table lists the tools that you can use to automatically adjust the torque reference
offset and the applicable tool functions.

Tool Function Operating Procedure Reference
Panel Operator Fn0O09 = ;gt‘;Fi ég;j)?:% ;gn;qoéq_ 1(§peed/Torque) Reference Off-
Digital Operator Fn009 M EIZ:SS(TESSS%i(g)Jci)t&I)?SS;ator Operating Manual (Manual
SigmaWin+ Z‘gx’g e- g#::ﬂ\gzzgzgﬁf- I3 ® Operating Procedure on page 6-42

€ Operating Procedure
Use the following procedure to automatically adjust the torque reference offset.

1. Confirm that the servo is OFF in the SERVOPACK.

2. Input a 0-V reference voltage from the host controller or an external circuit.

Servomotor

0-V speed reference or

0-V torque reference
Host controller \_

Slight rotation
Servo OFF (when servo is ON)

SERVOPACK

3. Select Setup - Adjust Offset - Adjust the Speed and Torque Reference Offset from the
menu bar of the Main Window of the SigmaWin+.

4. Click the Automatic Adjustment Tab.

5. Click the Adjust Button.

The value that results from automatic adjustment will be displayed in the New Box.
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6.7 Torque Control

6.7.2 Adjusting the Torque Reference Offset

€1 Adjust the Speed and Torque Reference Offset ..

Speed Reference Offset 111 " F51
Torgue Reference Offset [1 > F1

Adjust

Note: You cannot automatically adjust the reference offset if a position loop is created with the host controller. Man-
ually adjust the torque reference offset.

Manually Adjusting the Torque Reference Offset

You can directly input a torque reference offset to adjust the torque reference. The offset is
adjusted manually in the following cases.

 To intentionally set the offset to a desired value

» To check an offset that was set automatically

The offset does not use a parameter, so it will not change even if the parameter settings are

IROrMation) .+;lizeq.

€ Preparations

The following conditions must be met to manually adjust the reference offset.
» The parameters must not be write prohibited.

» The servo must be in ready status.

€ Applicable Tools

The following table lists the tools that you can use to manually adjust the torque reference off-
set and the applicable tool functions.

Tool Function Operating Procedure Reference
Panel Operator Fno09 | =x (1,_53”6101 BO) I\glr?r;)zagllé/ fS%USSt Torque Reference Offset
Digital Operator Fn009 M ﬁ-()?;SSe”rEigsS%i&i)t&IJ?gSe)rator Operating Manual (Manual
SigmaWin+ gf(:gg e- Osgseeetfj Agzgg;;if- IZ ¢ Operating Procedure on page 6-44

Application Functions
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6.7 Torque Control

6.7.2 Adjusting the Torque Reference Offset

€ Operating Procedure

Use the following procedure to manually adjust the torque reference offset.

1. Input a 0-V reference voltage from the host controller or an external circuit.

0-V speed reference or
0-V torque reference

Host controller

Servo OFF

SERVOPACK

Servomotor

N

Slight rotation
(when servo is ON)

2. Select Setup - Adjust Offset - Adjust the Speed and Torque Reference Offset from the
menu bar of the Main Window of the SigmaWin+.

3. Click the Torque Reference Tab.

€1 Adjust the Speed and Torque Reference |

Automatic Adjustment I Speed Reference:  Toroue Reference

Internal torgue reference F [%]

— Torgue Reference Offset

o e |

x|

4. Use the +1 and -1 Buttons to adjust the value in the Torque Reference Box to 0.

@ Adjust the Speed and Torque Reference |

Automatic Adjustment I Specd Refersnce  Torgue Referance

Irternal torgue reference E [%]

—Torgue Reference Offset

x|




6.7 Torque Control

6.7.3 Torque Reference Filter Settings

6.7.3

Torque Reference Filter Settings

The torque reference filter is a first order lag filter that is applied to the T-REF (Torque Reference
Input) signal. The torque reference input filter is set in Pn415 (T-REF Filter Time Constant).

If the setting is too high, the response to the torque reference may be slowed down. Monitor
the response as you set this parameter.

T-REF Filter Time Constant [Speed]| [Position] [Torquel
Pn415 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 65,535 0.01 ms 0 Immediately Setup

6.7.4

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 limit4-----

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 | /VLT Must be allocated. The Servomotor speed is not being lim-
OFF (open) ited.

Note: You must allocate the /VLT signal to use it. Use Pn50F = n.O0OXO (/VLT (Speed Limit Detection) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
I 6.1.2 Output Signal Allocations on page 6-6

Selecting the Speed Limit

You set the speed limit to use in Pn002 = n.OO0OXO (Torque Control Option). If you set Pn.002
to n.O010 (Use V-REF as an external speed limit input), the smaller of the external speed limit
and the internal speed limit will be used.

Parameter Meaning When Enabled | Classification
n.O0000 Use Pn407 or Pn480 as the speed limit. (Use
(default setting) | internal speed limiting.)
Pn002 Use V-REF (CN1-5 and CN1-6) as an external After restart Setup
n.O010 speed limit input signal and limit the speed

with the V-REF input voltage and the setting of
Pn300. (Use external speed limiting.)

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).

Application Functions
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6.7 Torque Control

6.7.4 Speed Limit during Torque Control

€ Internal Speed Limiting

If you select internal speed limiting for the torque control option (PN002 = n.OO00O), 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.

When Enabled

Parameter Meaning Classification

Use the smaller of the maximum motor speed
and the setting of Pn407 or Pn480 as the
speed limit.

Use the smaller of the overspeed alarm detec-
tion speed and the setting of Pn407 or Pn480
as the speed limit.

n.O00O00O
(default setting)
Setup

Pn408 After restart

n.0O010

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

If you select external speed limiting for the torque control option (Pn002 = n.OO10), set the V-
REF (Speed Reference Input) signal and the speed reference input gain (Pn300).

Type Signal Connector Pin No. Name
Inout V-REF CN1-5 External speed limit input
P SG CN1-6 Signal ground for external speed limit input

During torque control, the motor speed limit is controlled by the analog voltage reference.

Information

1. If you set Pn002 to n.O0O10, the smaller of the speed limit input with the V-REF signal
and the value of Pn407 or Pn480 is used.

2. The setting of Pn300 determines the voltage level to be input as the speed limit. The polar-

ity has no effect.

3. If you set Pn300 to 6.00 (default setting) and 6 V is input to the V-REF (CN1-5 and CN1-6)
signal, the speed is limited to the rated speed of the Servomotor.

Speed Reference Input Gain [Speed] [Position] [Torque]
Pn300 Setting Range Setting Unit Default Setting When Enabled Clafiilrf:ca-
150 to 3,000 0.01V 600 Immediately Setup




6.8 Encoder Divided Pulse Output

m Encoder Divided Pulse Output

6.8.1 Encoder Divided Pulse Output Signals

The encoder divided pulse output is a signal that is output from the encoder and processed
inside the SERVOPACK. It is then output externally in the form of two phase pulse signals
(phases A and B) with a 90° phase differential. At the host controller, it is used as the position
feedback.

The following table describes the signals and output phase forms.

6.8.1

Encoder Divided Pulse Output Signals

Type

Signal

Connector Pin No.

Name

Remarks

PAO

CN1-33

Encoder Divided Pulse Output,

/PAO

CN1-34

Phase A

PBO

CN1-35

Output

/PBO

CN1-36

Encoder Divided Pulse Output,
Phase B

« Rotary Servomotors

These encoder divided pulse
output pins output the number
of pulses per motor resolution
that is set in Pn212 (Number of
Encoder Output Pulses). The
phase difference between
phase A and phase B is an
electric angle of 90°.

Linear Servomotors

These encoder divided pulse
output pins output pulses at the
resolution that is set in Pn281
(Encoder Output Resolution).
The phase difference between
phase A and phase B is an
electric angle of 90°.

PCO

CN1-19

Encoder Divided Pulse Output,

/PCO

CN1-20

Phase C*

These pins output one pulse
every motor rotation.

* Refer to the following section for information on the origin within one encoder rotation.
T ® Encoder Output Pulse Signal from SERVOPACK with a Linear Encoder from Renishaw PLC on page 6-48

 Rotary Servomotor

Host controller

Host controller

PAO

PBO

SERVOPACK
CN1
PAO
Conversion of Dividing
serial data to circuit PBO
pulses (Pn212) j
1 PCO
* Linear Servomotors
SERVOPACK
CN2 CNf1
Linear
encoder Serial data
e [ S
Converter Unit cireul
pulses = (pn2g1)

PCO

I N N

Application Functions
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6.8 Encoder Divided Pulse Output

6.8.1 Encoder Divided Pulse Output Signals

Output Phase Forms

Forward rotation or movement Reverse rotation or movement
(phase B leads by 90°) (phase A leads by 90°)

BN —- oo
Phase A j—J—‘I Phase A j—,—‘j
Phase B Phase B

Phase C L Phase C L

t t

Note: The pulse width of the origin within one encoder rotation depends on the setting of number of encoder output
pulses (Pn212) or the encoder output resolution (Pn281). It is the same as the width of phase A.
Even for reverse operation (PNn000 = n.0O0OO1), the output phase form is the same as shown above.

R If you use the SERVOPACK'’s phase-C pulse output for an origin return, rotate the Servomotor
@ two or more rotations before you start an origin return. If the Servomotor cannot be rotated two
or more times, perform an origin return operation at a motor speed of 600 min™' or lower. If the
Important - motor speed is higher than 600 min™', the phase-C pulse may not be output correctly.

Linear Encoder Application Precautions

The following precautions apply to the encoder output pulses when an external linear encoder
is used.

€ Encoder Output Pulse Signal from SERVOPACK with a Linear Encoder
from Renishaw PLC

The output position of the origin signal (Ref) will depend on the direction of movement for some
models of linear encoders from Renishaw PLC.

In that case, the phase-C pulse of the SERVOPACK is output at two positions.

For detailed specifications on the origin signal for the linear encoder, refer to the manual for the
Renishaw PLC linear encoder.
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6.8 Encoder Divided Pulse Output

6.8.1 Encoder Divided Pulse Output Signals

B When Passing the First Origin Signal (Ref) in the Forward Direction and Returning
after Turning ON the Power Supply

Machine position (forward)

No origin signal (Ref) is output by the external encoder. However, a phase-C
pulse will be output from the SERVOPACK when the motor moves in the
reverse direction, because this is the same position from which a phase-C

Origin detection

positon | N 2| pulse was output when the motor moved in the forward direction.
Origin detection| === 7= -====-=-- i ------------------ :— —————
position ! ! | ! ! |
! : } | ! ! } Time
Power ON | ! | 1 : ! | ‘
L | i
S | ! | The second pulse is half as
Origin signal (Ref) }ﬂ i} ; :ﬂ i }ﬂ wide as the ghase—A pulse.
| 11 ! I [
Phase C [1 i HH il

B When Passing the First Origin Signal (Ref) in the Reverse Direction and Returning
after Turning ON the Power Supply

Machine position (forward)

No origin signal (Ref) is output by the external encoder. However, a phase-C
pulse will be output from the SERVOPACK when the motor moves in the
forward direction, because this is the same position from which a phase-C

Origin detection

position ~| pulse was output when the motor moved in the reverse direction.
Origin detection 1 R i 4 Gl -
position i b | D
: |l || | Time
Power ON i i i i | | i
| 1 |
L I ! I ‘ The second pulse is half as
Origin signal (Ref) :ﬂ i/ﬂ i :ﬂ i p ) wide as the phase-A pulse.
I i [ [
Phase G L] il il il

€ Precautions When Using a Linear Incremental Encoder from Magnes-
cale Co., Ltd.

B Encoder Divided Phase-C Pulse Output Selection

You can also output the encoder’s phase-C pulse for reverse movement. To do so, set Pn081
to n.OO01.

Parameter Meaning When Enabled | Classification

n.O0000 Output phase-C pulses only in the forward
(default setting) | direction.

Output phase-C pulses in both the forward
and reverse directions.

Pn081 After restart Setup

n.O0O0A

3 Precautions on Setting the Phase-C Pulse Output Selection (Pn081 = n.O0O0OX)
@ « If you set Pn081 to n.O0O0O1 (Output phase-C pulses in both the forward and reverse direc-
tions), the width of the phase-C pulse output may be narrower than the width of the phase-A
Important pulse.

« There is a difference of 1/8th of the scale pitch in the phase-C detection position for the
encoder’s phase-C pulse output position between when Pn081 = n.O0O0OX is set to 0 (Output
phase-C pulses only in the forward direction) and when it is set to 1 (Output phase-C pulses in
both the forward and reverse directions).

Movement in the forward direction

>

One linear encoder pitch

’_q Origin

P—

Pn081 = n.00O0O0

1/8 linear encoder pitch

Pn081 = n.O0OO1

Origin

Application Functions
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6.8 Encoder Divided Pulse Output

6.8.1 Encoder Divided Pulse Output Signals

Observe the following precaution if you set Pn081 to n.OOOO0 (Output phase-C pulses only in
the forward direction).

When a linear incremental encoder from Magnescale Co., Ltd. is used, the count direction of
the encoder determines how the phase-C pulse (CN1-19 and CN1-20) is output.

Note: The count direction (up or down) of the linear encoder determines whether a phase-C pulse is output. The
output of the pulse does not depend on the setting of the movement direction (Pn000 = n.OOO1).

Encoder Model Interpolator Linear Encoder Pitch [um]
SL710 800
SL720 e T 800
SL730 800
SR75 80
SR85 80

B When First Passing the Origin Signal in the Forward Direction and Returning after
Turning ON the Power Supply

The encoder’s phase-C pulse (CN1-19 and CN1-20) is output when the origin detection posi-

tion is passed for the first time in the forward direction after the power supply is turned ON.

After that, the phase-C pulse is output whenever the origin detection position is passed in the

forward or reverse direction.

Encoder count-up
direction

The SERVOPACK records the position where
the phase-C pulse was output for movement
in the forward direction, and the phase-C
pulse is also output for reverse movement.

|
Power ON |

N4
position ‘H H H ﬁ
Phase-C pulse

output

Origin detection
position

Time

B When First Passing the Origin Signal in the Reverse Direction and Returning after
Turning ON the Power Supply

The encoder’s phase-C pulse (CN1-19 and CN1-20) is not output when the origin detection
position is passed for the first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the encoder’s
phase-C pulse is output, it will then also be output when the origin detection point is passed in
the reverse direction.

Encoder count-up

direction
4
. ) The phase-C pulse is not
Orlglrj detection | —--f-------—-fr-mmmmm - output when the detection
position i position is passed in the

reverse direction.
Time

|

|

|

|

I T

| | !

i J i i The SERVOPACK records the position where
Power ON | i i | the phase-C pulse was output for movement
position i’ . ﬁ ! ! in the forward direction, and the phase-C

|

L

I ﬂ ﬂ pulse is then output for reverse movement.
Phase-C pulse !

output



6.8 Encoder Divided Pulse Output

6.8.1 Encoder Divided Pulse Output Signals

B When Using a Linear Encoder with Multiple Origins and First Passing the Origin Posi-
tion in the Forward Direction and Returning after Turning ON the Power Supply

The encoder’s phase-C pulse is output when the origin detection position is passed for the first

time in the forward direction after the power supply is turned ON. After that, the phase-C pulse

is output whenever the origin detection position is passed in the forward or reverse direction.

Encoder count-up
direction

The SERVOPACK records the position where
the phase-C pulse was output for movement
in the forward direction, and the phase-C
pulse is also output for reverse movement.

Origin 1 detection
position

Origin 2 detection

I
I
I
|
|
|
,,,,, R S =SS
I
T
I
I

in 2 getection  ___ L L T Time
position I |
| | Even after origin 1 has been passed in
Power ON! | | the forward direction, the phase-C pulse
! ! - is not output here because origin 2 is
ﬂ ﬂ o passed in the reverse direction.
Phase-C pulse ‘
output Origin 1 Origin 1 Origin 2 Origin 2

B When Using a Linear Encoder with Multiple Origins and First Passing the Origin Posi-
tion in the Reverse Direction after Turning ON the Power Supply

The encoder’s phase-C pulse is not output when the origin detection position is passed for the

first time in the reverse direction after the power supply is turned ON.

However, after the origin detection position is passed in the forward direction and the encoder’s

phase-C pulse it output, it will then also be output when the origin detection point is passed in

the reverse direction.

Encoder count-up
direction

The phase-C pulse is not
output.

Origin 1 detection F---=
position
Origin 2 detection F----
position

Origin 3 detection ----
position

Power ON

Phase-C pulse
output Origin 1 Origin 2 Origin 3 Origin 3

Application Functions
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6.8 Encoder Divided Pulse Output

6.8.2 Setting for the Encoder Divided Pulse Output

6.8.2

Setting for the Encoder Divided Pulse Output

This section describes the setting for the encoder divided pulse output for a Rotary Servomotor
or Linear Servomotor.

Encoder Divided Pulse Output When Using a Rotary
Servomotor
If you will use a Rotary Servomotor, set the number of encoder output pulses (Pn212).

Number of Encoder Output Pulses [Speed]| [Position] [Torquel
Pn212 Setting Range Setting Unit Default Setting When Enabled | Classification
16to 1,073,741,824 1 P/Rev 2,048 After restart Setup

The number of pulses from the encoder per rotation are processed inside the SERVOPACK,
divided by the setting of Pn212, and then output.

Set the number of encoder divided output pulses according to the system specifications of the
machine or host controller.

The setting of the number of encoder output pulses is limited by the resolution of the encoder.

. Encoder Resolution Upper Limit of Servo-
Setting of the Number . - - -
Setting 20 bits 22 bits 24 bits motor Speed for Set
of Encoder Output
Increment | (1,048,576 (4,194,304 | (16,777,216 Number of Encoder
Pulses [P/Rev] o
pulses) pulses) pulses) Output Pulses [min™']
16 to 16,384 1 O @) O 6,000
16,386 to 32,768 2 @) @) @) 3,000
32,772 to 65,536 4 O O @) 1,500
65,544 t0 131,072 8 @) @) O 750
131,088 to 262,144 16 O O @) 375
262,176 to 524,288 32 - @) @) 187
524,352 to 1,048,576 64 - O O 93
1,048,704 to 2,097,152 128 - - O 46
2,097,408 to 4,194,304 256 - - @] 23

Note: 1. The setting range of the number of encoder output pulses (Pn212) depends on the resolution of the Servo-
motor encoder. An A.041 alarm (Encoder Output Pulse Setting Error) will occur if the above setting condi-
tions are not met.

Correct setting example: Pn212 can be set to 25,000 [P/Rev].
Incorrect setting example: Pn212 cannot be set to 25,001 (P/Rev) because the setting increment in the
above table is not used.

2. The upper limit of the pulse frequency is approximately 1.6 Mpps. The Servomotor speed will be limited if
the setting of the number of encoder output pulses is too high.
An A.511 alarm (Encoder Output Pulse Overspeed) will occur if the upper limit of the motor speed is
exceeded.

Output example: An output example is given below for the PAO (Encoder Pulse Output Phase
A) signal and the PBO (Encoder Pulse Output Phase B) signal when Pn212 is set to 16 (16
pulses output per revolution).

Setting: 16
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

mosg— L L LT LTy

mosga- ) L LUy UL
|

‘ 1 revolution



6.8 Encoder Divided Pulse Output

6.8.2 Setting for the Encoder Divided Pulse Output

Encoder Divided Pulse Output When Using a Linear
Servomotor
If you will use a Linear Servomotor, set the encoder output resolution (Pn281).

Encoder Output Resolution [Speed]| [Position| |[Force |
Pn281 Setting Range Setting Unit Default Setting When Enabled | Classification
1 to 4,096 1 edge/pitch 20 After restart Setup

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

Set the encoder output resolution for the encoder pulse output signals (PAO, /PAO, PBO, and

/PBO) from the SERVOPACK to the host controller.

The number of feedback pulses per linear encoder pitch is divided by the setting of Pn281
(after multiplication by 4) inside the SERVOPACK and then the resulting number of pulses is

output. Set the parameter according to the system specifications of the machine or host con-

troller.

The setting range depends on the Servomotor’s maximum speed (Pn385) and the linear scale
pitch (Pn282)." You can calculate the upper limit of the setting of Pn281 with the following for-

mula.

Linear Encoder Pitch*/100

Upper limit of Pn281 = x 72

Pn385

* The value depends on whether a Serial Converter Unit is used.

Using a Serial Converter Unit Setting of Pn282

Not Using a Serial Converter Unit (when the lin- | The linear encoder pitch is automatically detected by the SERVO-
ear encoder and SERVOPACK are connected | PACK, so the setting of Pn282 is ignored. You can use the monitor
directly or when a linear encoder that does not | functions of the SigmaWin+ to check the linear encoder pitch that
require a Serial Converter Unit is used) was automatically detected.

Information

Example

Example

When the linear encoder pitch is 4 um, the maximum motor speed is limited to 1 mm/s
because of the maximum response frequency of the Serial Converter Unit.

If the setting is out of range or does not satisfy the setting conditions, an A.041 alarm
(Encoder Output Pulse Setting Error) will be output. If the motor speed exceeds the upper
limit for the set encoder output resolution, an A.511 alarm (Encoder Output Pulse Overspeed)
will be output.

The upper limit of the encoder output resolution is restricted by the dividing specifications of
the Serial Converter Unit.

Setting Example

Correct setting for a linear encoder pitch of 20 um and a maximum motor speed of 5 m/s
(Pn385 = 50): Pn281 = 28 (edges/pitch)

Incorrect setting: Pn281 = 29 (edges/pitch) (An A.041 alarm would be output.)

Pulse Output Example
When Pn281 = 20 (20-edge output (5-pulse output) per linear encoder pitch)

|

T T
| |

Linear encoder pitch

Application Functions
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6.9 Internal Set Speed Control

6.9.1 Input Signals for Internal Set Speed Control

m Internal Set Speed Control

You can set motor speeds in three parameters in the SERVOPACK and then perform speed
control by using external input signals to select the motor speed and direction. Because the
speed is controlled with parameters in the SERVOPACK, an external pulse generator or a refer-
ence generator is not required to control the speed.

* Rotary Servomotors

SERVOPACK

CN1

/SPD-D signal /H 41

Contact

inputs /SPD-A signal —_

/SPD-B signal —

Parameters for Internal Set Speeds

Motor direction (forward/reverse)

Pn301

R\ reference

Servomotor
Speed

Pn302

Pn303

Stop (internal speed of 0)

O

« Linear Servomotors

SERVOPACK

CN1
/SPD-D signal 41
Contact ) /spp-A signal 7[45 1
inputs T
4

I

: |

/SPD-B signal_— N 6 :
I

-

Parameters for Internal Set Speeds

Motor direction (forward/reverse)

Pn380

Servomotor
Speed
eference

Pn381

Pn382

Stop (internal speed of 0)

)

6.9.1

Input Signals for Internal Set Speed Control

The following input signals are used to change the speed.

When Using the Default Input Signal Allocations

(Pn50A = n.01OO0)

Type Signal Connector Pin No. Meaning
/SPD-D CN1-41 Changes the Servomotor direction.
Input /SPD-A CN1-45 Used to select the internal set speed.
/SPD-B CN1-46 Used to select the internal set speed.

When Changing Input Signal Allocations (Pn50A = n.OO01)

Type Signal Connector Pin No. Meaning
/SPD-D Changes the Servomotor direction.
Input /SPD-A Must be allocated. | Used to select the internal set speed.
/SPD-B Used to select the internal set speed.

Note: You must allocate the /SPD-D, /SPD-A, and /SPD-B signals to use them. You can use the following parame-
ters to allocate the signal to a terminal.
* Pn50C = n.OOOX (/SPD-D (Motor Direction) Signal Allocation)
« Pn50C = n.OOX0O (/SPD-A (Internal Set Speed Selection Input) Signal Allocation)
+ Pn50C = n.OXOO (/SPD-B (Internal Set Speed Selection Input) Signal Allocation)
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6.9 Internal Set Speed Control

6.9.2 Setting the Control Method to Internal Set Speed Control

6.9.2
trol

Setting the Control Method to Internal Set Speed Con-

Set Pn000 to n.OOOXO (Control Method Selection) to 3 to specify internal set speed control.

Parameter

Meaning

When Enabled

Classification

Pn000 |n.0O30

Internal set speed control with contact commands

After restart

Setup

6.9.3

Settings for Internal Set Speed Control

The parameters that you set depend on the type of Servomotor.

» Rotary Servomotors

Internal Set Speed 1 Speed
Pn301 Setting Range Setting Unit" Default Setting When Enabled | Classification
0 to 10,000 1 min™ 100 Immediately Setup
Internal Set Speed 2
Pn302 Setting Range Setting Unit" Default Setting When Enabled | Classification
0 to 10,000 1 min’ 200 Immediately Setup
Internal Set Speed 3 Speed
Pn303 Setting Range Setting Unit”" Default Setting When Enabled | Classification
0 to 10,000 1 min”’ 300 Immediately Setup

* When a Direct Drive Servomotor is connected, the setting unit will automatically be 0.1 min'.

Note: If you set a value that exceeds the maximum speed of the Servomotor, the actual speed will be limited to the
maximum speed of the Servomotor.

» Linear Servomotors

Internal Set Speed 1 Speed
Pn380 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 10 Immediately Setup
Internal Set Speed 2
Pn381 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 20 Immediately Setup
Internal Set Speed 3 Speed
Pn382 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 10,000 1 mm/s 30 Immediately Setup

Note: If you set a value that exceeds the maximum speed of the Servomotor, the actual speed will be limited to the
maximum speed of the Servomotor.

Application Functions
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6.9 Internal Set Speed Control

6.9.4 Changing Internal Set Speeds with Input Signals

694 Changing Internal Set Speeds with Input Signals

You can select the internal set speed and direction with the ON/OFF combinations of the /SPD-
D (Motor Direction) signal and the /SPD-A and /SPD-B (Internal Set Speed Selection) signals.

« Rotary Servomotors

Input Signals Motor
. . Motor Speed
/SPD-D /SPD-A /SPD-B Direction P
OFF OFF Stops the motor with an internal speed of O.
OFF ON Qperates the motor with internal set speed 1, which
is set in Pn301.
OFF Forward Operates the motor with internal set speed 2, which
ON ON . )
is set in Pn302.
ON OFF Operates the motor with internal set speed 3, which

is set in Pn303.
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1, which

OFF ON is set in Pn301.
ON Reverse Operates the motor with internal set speed 2, which
ON ON . )
is set in Pn302.
ON OFF Operates the motor with internal set speed 3, which

is set in Pn303.

» Linear Servomotors

Input Signals Motor

. . Motor Speed
/SPD-D /SPD-A /SPD-B Direction P
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1, which
OFF ON is set in Pn380.
OFF ON ON Forward Operates the motor with internal set speed 2, which
is set in Pn381.
Operates the motor with internal set speed 3, which
ON OFF is set in Pn382.
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1, which
OFF ON is set in Pn380.
ON ON ON Reverse Operates the motor with internal set speed 2, which
is set in Pn381.
Operates the motor with internal set speed 3, which
ON OFF is set in Pn382.




6.9 Internal Set Speed Control

6.9.4 Changing Internal Set Speeds with Input Signals

An operating example of speed control with the internal set speeds is given below. This exam-
ple combines speed control with the internal set speeds with the soft start function. The shock
that results from speed changes is reduced by using the soft start function.

Motor speed

+SPEED3 [~ - ;
The acceleration/deceleration rates

+SPEED?2 |- are set in Pn305 and Pn306.

+SPEED1 —
Stopped

0

-SPEED1

-SPEED2 [—

-SPEED3

|
|
. | | |
/SPD-Bsignal === on lON__|OFF 'OFF |loN_ON  [OFF OFF

|
PD-D signal : \ : |
/SPD-D signal 'OFF  |OFF |OFF  |OFF  lON

Application Functions

6-57



6.10 Selecting Combined Control Methods
6.10.1 Setting Pn000 = n.OOXO (Control Method Selection) to 4, 5, or 6

Selecting Combined Control Methods

You can specify switching the SERVOPACK between two control methods. To combine control
methods, set Pn000 = n.O0OXO (Control Method Selection) to between 4 and B. This section
describes how to switch between the methods and the switching conditions.

Parameter Combined Control Methods When Enabled | Classification
n.0040 Internal set speed o Speed control with
control external references
n.O00O50 Internal set speed & Position control
control
n.0O0OeO Internal set speed < Torque control
control
n.O00O70 Position control = Speed control with
external references
Pn000 — After restart Setup
n.0O0osOd Position control < Torque control
n.oO0oonO Torque control S Speed control with
external references
n.00AO Speed control with PN Speed control with
external references zero clamping
Normal position con- Position control with
n.0O0OBO trol < reference pulse inhibi-
tion

6.10.1 Se’ging Pn000 = n.O0OX0O (Control Method Selection) to 4, 5,
or

The conditions for switching between internal set speed control and another control method
are given below.

When Using the Default Input Signal Allocations (Pn50A =
n.O0010)

You can use the /SPD-A and /SPD-B (Internal Set Speed Selection) signals to change the con-
trol method and select the internal set speed.

You can switch between speed control, position control, or torque control and internal set
speed control even while the Servomotor is operating.

» Rotary Servomotors

Input Pins Motor Operation for Setting of Pn000 = n.OOXO
/SPD-D /SPD-A /SPD-B f f
Direction
(CN1-41) | (CN1-45) | (CN1-46) n.0040 n.0050 n.0060
OFF OFF Speed control Position control Torque control
Operates the motor with internal set speed 1, which is set
OFF ON in Pn301.
OFF Forward | Operates the motor with internal set speed 2, which is set
ON ON .
in Pn302.
Operates the motor with internal set speed 3, which is set
ON OFF in Pn303,
OFF OFF Speed control Position control Torque control
Operates the motor with internal set speed 1, which is set
OFF ON in Pn301.
ON Reverse | Operates the motor with internal set speed 2, which is set
ON ON .
in Pn302.
Operates the motor with internal set speed 3, which is set
ON OFF in Pn303,
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6.10 Selecting Combined Control Methods

» Linear Servomotors

6.10.1 Setting Pn000 = n.OOXO (Control Method Selection) to 4, 5, or 6

Input Pins Motor Operation for Setting of Pn000 = n.OOXO
/SPD-D /SPD-A /SPD-B q ;
Direction
(CN1-47) | (CN1-45) | (CN1-46) n.0040 n.0050 n.0060
OFF OFF Speed control Position control Force control
Operates the motor with internal set speed 1, which is set
OFF ON in Pn380.
OFF Forward | Operates the motor with internal set speed 2, which is set
ON ON .
in Pn381.
Operates the motor with internal set speed 3, which is set
ON OFF in Pn382.
OFF OFF Speed control Position control Force control
Operates the motor with internal set speed 1, which is set
OFF ON in Pn380.
ON Reverse | Operates the motor with internal set speed 2, which is set
ON ON .
in Pn381.
Operates the motor with internal set speed 3, which is set
ON OFF in Pn382.

An example of operation for Pn0O00 = n.OO50 (Switching between internal set speed control
and position control) is given below. This example combines speed control with the internal set
speeds with the soft start function. The shock that results from speed changes is reduced by
using the soft start function.

Motor speed

+SPEED3 [~

+SPEED2 —

+SPEED1 —

0

Decelerating to a stop

-SPEED1 [~

-SPEED2 [—

/COIN signal

Reference pulses

T
]
]
]
]
]
]
|
_SPEED3|— |
]
]
|
]
]
]
]
]
]

A
~

EH

|
|
/SPD-A signal ! L -
i OFF | ON ON | OFF | OFF 1 OFF
! ! ! | l
/SPD-B signal ! | ' \ ‘
? ON | ON [TOFF I OFF | OFF L_on
| | |
: Speed 1 :Speed 2: Speed 3 lSwitching: Pulses : Speed 1
Reference k ] T - ‘ T
| | : ! [ | Internal set
| Internal set speed control | Position control | speed control
i ! :

Note: 1. Set t1 so that it is greater than 2 ms. The value of t1 is not affected by whether the soft start function is

used.

2. A maximum delay of 2 ms occurs in reading the /SPD-A and /SPD-B signals.

3. The speed is decelerated with the deceleration time set in Pn306 (Soft Start Deceleration Time), and inter-
nal set speed control is changed to position control after the Servomotor comes to a stop.
The pulse train reference is received after the switch to position control. Always wait until after position
control is started before you input the pulse train reference from the host computer. After position control is
started, the /COIN (Positioning Completion) signal is output. Use the /COIN signal to confirm that the con-
trol method has changed.

Application Functions
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6.10 Selecting Combined Control Methods
6.10.1 Setting Pn000 = n.OOXO (Control Method Selection) to 4, 5, or 6

When Changing Input Signal Allocations (Pn50A = n.OO01)

The following four signals are assigned to CN1-40 to CN1-46 on the I/O signal connector: /C-
SEL (Control Selection), /SPD-A and /SPD-B (Internal Set Speed Selection) signals, and /SPD-
D (Motor Direction) signal.

The control method is switched by turning the /C-SEL signal ON and OFF.

, . , Control Method for Setting of Pn000 = n.OOXO
Type | Signal | Connector Pin No. Setting
n.0040 n.0050 n.O0060
ON (closed Speed control Position control | Torque control
Input | /C-SEL | Must be allocated. ( ) P d
OFF (open) Internal set speed control | Internal set speed control | Internal set speed control

Note: You must allocate the /C-SEL signal to use it. Use Pn50C = n.XOOMO (/C-SEL (Control Selection Input) Signal
Allocation) to allocate the signal to a connector pin. Refer to the following section for details.
Iz 6.1.2 Output Signal Allocations on page 6-6

The operating method for internal set speed control (i.e., the /C-SEL signal is OFF) is given
below.

« Rotary Servomotors

Input Signals Motor
. X Motor Speed
/SPD-D /SPD-A /SPD-B Direction P
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1,
OFF ON which is set in Pn301.
OFF ON ON Forward | Operates the motor with internal set speed 2,
which is set in Pn302.
Operates the motor with internal set speed 3,
ON OFF which is set in Pn303.
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1,
OFF ON which is set in Pn301.
ON ON ON Reverse | Operates the motor with internal set speed 2,
which is set in Pn302.
Operates the motor with internal set speed 3,
ON OFF which is set in Pn303.

« Linear Servomotors

Input Signals Motor
. . Motor Speed
/SPD-D /SPD-A /SPD-B | Direction =
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1,
OFF ON which is set in Pn380.
OFF ON ON Forward | Operates the motor with internal set speed 2,
which is set in Pn381.
Operates the motor with internal set speed 3,
ON OFF which is set in Pnag2.
OFF OFF Stops the motor with an internal speed of O.
Operates the motor with internal set speed 1,
OFF ON which is set in Pn380.
ON ON ON Reverse | Operates the motor with internal set speed 2,
which is set in Pn381.
Operates the motor with internal set speed 3,
ON OFF which is set in Pnag2.

Note: You must allocate the /SPD-D, /SPD-A, and /SPD-B signals to use them. You can use the following parame-
ters to allocate the signal to a terminal.
« Pn50C = n.OOOX (/SPD-D (Motor Direction) Signal Allocation)
* Pn50C = n.OOXO (/SPD-A (Internal Set Speed Selection Input) Signal Allocation)
« Pn50C = n.OXOO (/SPD-B (Internal Set Speed Selection Input) Signal Allocation)
Refer to the following section for details.

Iz 6.1.1 Input Signal Allocations on page 6-4
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6.10 Selecting Combined Control Methods

6.10.2 Setting Pn000 = n.OOXO (Control Method Selection) to 7, 8, or 9

6.10.2 Setting Pn000 = n.OO0OX0O (Control Method Selection) to 7, 8,
or9
You can set Pn0O00 = n.OOXO (Control Method Selection) to switch between the following
control methods.
« Switching between position control and speed control
« Switching between position control and torque control
« Switching between torque control and speed control
When Using the Default Input Signal Allocations (Pn50A =
n.0000)
Tee | S Cormector Signal Status Control Method for Setting of Pn000 = n.OOXO
Pin No. n.O00O70 n.0080O n.O00O90
Input | /C-SEL | ON1-41 ON (closed) Spe.eld control Torqlu.e control Speed control
OFF (open) Position control Position control Torque control
When Changing Input Signal Allocations (Pn50A = n.OO01)
; Connector : Control Method for Setting of Pn000 = n.OOXO
Type | Signal Pin No. Signal Status OO0 0080 0090
Input | /C-SEL Must be allo- | ON (closed) Speve.d control Torqlge control Speed control
cated. OFF (open) Position control Position control Torque control
Note: You must allocate the /C-SEL signal to use it. Use Pn50C = n.XOOO (/C-SEL (Control Selection Input) Signal
Allocation) to allocate the signal to a connector pin.
Iz 6.1.2 Output Signal Allocations on page 6-6
6.103 Setting Pn000 = n.O0OX0O (Control Method Selection) to

AorB

You can set Pn000 = n.OOXO (Control Method Selection) to switch between the following

control methods.

» Switching between speed control with analog references and speed control with zero clamp-

ing

+ Switching between normal position control and position control with reference pulse inhibition

When Using the Default Input Signal Allocations (Pn50A =

n.0000)
Tvoe Signal Connector Signal Status Control Method for Setting of Pn000 = n.OOXO
v s Pin No. < n.OOAO n.00OBO
ON (closed) Speed control with zero N
/ZCLAMP clamping
OFF (open Speed control -
Input CNT-41 onen : Position control with refe
Il rol wi I r-
/INHIBIT ON (closed) - ence pulse inhibition
OFF (open) - Position control

Application Functions
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6.10 Selecting Combined Control Methods

6.10.3 Setting Pn000 = n.OOXO (Control Method Selection) to A or B

When Changing Input Signal Allocations (Pn50A = n.O001)

; Connector : Control Method for Setting of Pn000 = n.OOXO
Type Signal . Signal Status
Pin No. n.O0AO n.O0OBO
ON (closed) Speeq control with zero _
/ZCLAMP clamping
Inout Must be OFF (open) Speed control _
u
P allocated. ON (closed) _ Position control with refer-
/INHIBIT ence pulse inhibition
OFF (open) - Position control

Note: You must allocate the /ZCLAMP and /INHIBIT signals to use them. You can use the following parameters to
allocate the signal to a terminal.
» Pn50D = n.OOOX (/ZCLAMP (Zero Clamping Input) Signal Allocation)
« Pn50D = n.O0OXO (/INHIBIT (Reference Pulse Inhibit Input) Signal Allocation)
Refer to the following section for details.

Iz 6.1.1 Input Signal Allocations on page 6-4



6.11 Selecting 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.

6.11.1 Internal Torque Limits

Limit Method Outline Control Method Reference
- The torque is always limited with the setting

Internal Torque Limits of a parameter. speed control, 6.11.1
The t is limited with an nout sianal position control, or

External Torque Limits © torque Is fimited with an input sigha torque control 6.11.2
from the host computer.

Limiting Torque with an An analog reference is used to set the Speed control or 6.11.3

Analog Reference required torque limits. position control o

Limiting Torque with an The torque is limited by combining torque

External Torque Limit and | limits for an external input signal and torque S%i?t?oﬁogéﬁ?{:gr 6.11.4

an Analog Reference limits for an analog reference. P

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.

6.11.1

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]| [Positio

n| [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 o
I Speed l—Torque limit Speed

Pn402 - }

t
Pn403 s

Application Functions
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6.11 Selecting Torque Limits

6.11.2 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 Torque Limits

(Output to the maximum force is possible.) With Internal Force Limits

Force limit
r Speed
Pn483 - ‘

K
Pn484 -

¥ Maximum force
S Speed

A

6.11.2 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 /Pl |CN1-45 tings of Pn402"! and Pn404.
(default setting) —
OFF (open) Cancels the forward external torque limit.
P 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-
N1-46 i )
, tings of Pn403"“ and Pn405.
Input MN-CL (default setting) n9 —
OFF (open) Cancels the reverse external torque limit.
P 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 can use the following parameters to allocate the /P-CL and /N-CL signals to other terminals.
* Pn50B = n.OXOO (/P-CL (Forward External Torque Limit Input) Signal Allocation)
« Pn50B = n.XOOO (/N-CL (Reverse External Torque Limit Input) Signal Allocation)
Refer to the following section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4
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6.11 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.

6.11.2 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.

Application Functions
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6.11 Selecting Torque Limits

6.11.2 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+ === -
/S Speed
ﬁ Pn404
OFF 0 0
Torque
Pn403---------------------- Pn403H-----------------------
/N-CL signal
Pn4024------------m - PN402 - - - - === m - oo
N\ Speed Speed
\ P04 +— - -------- \o-oe--e--
ON 0 0
Pn405------7------ 7/ Pn405—-------------- %
Torque Torque
PN403--=-=-=--=-=-=-s--oooo- Pn403 - === === == -- oo oo

 Linear Servomotors

In this example, the Servomotor direction is set to PnO00 = n.OOMOO0 (Use the direction in
which the linear encoder counts up as the forward direction).

/P-CL signal
OFF ON
PR483 -~ PR483 |- ===
\ Speed
Pn404
OFF 0 — 0
Force /
Pn484----------------------- PR484 - - - -
/N-CL signal
Pn483 4-------------- - PR483f------- -
N Speed Speed
Pn404+— —-------- Ar-----ee-
ON 0 0
Pn405 1-------------- /\_‘ PR405T- === ===~ /u
Force Force
PN484 - === PR484---------oo oo
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6.11.3

Limiting Torque with an Analog Reference

Torque limit——

Speed

SERVOPACK

The analog voltage on the T-REF terminals (CN1-9 and CN1-10) is used to limit the torque with
an analog reference.

The smallest of the analog reference torque reference and the torque limits for Pn402"! and
Pn403" is used.

*], Pn483 is used for a Linear Servomotor.
*2. Pn484 is used for a Linear Servomotor.

The block diagrams for limiting the torque during speed control are provided below.
 Rotary Servomotors

V-REF

Pn400

Pn415

T-REF Torque Reference Input Gain H T-REF Filter Time Constant

(Refer to 6.7.1.)

Pn300

reference input

Information

Speed Reference [

+

(Refer t0 6.7.3.)

—

—Pn402

Forward Torque
Limit

Pn100

Input Gain

(Refer to 6.5.1.)

Pn101

Speed

Time Constant

L Speed Loop Integral

Speed feedback

+ .
loop gainf—-
+ ]

(Referto 6.11.1.)

—Torque
reference

[ Pn4o3
Reverse Torque Limit
(Refer to 6.11.1.)

There is no polarity for the input voltage of the analog voltage reference for the torque limit.
The absolute value of a positive or negative voltage is input, and a torque limit that corre-

sponds to that absolute value is applied in the forward and reverse directions.

» Linear Servomotors

SERVOPACK

Force limit —— T-REF Force reference input gain H

V-REF

Pn400

Pn415

T-REF Filter Time Constant

(Refer to 6.7.1.)

Pn300

+
Speed Reference [

Speed
reference input

(Refer to 6.7.3.)

Pn100

— |

Pn483
Forward Force Limit
(Refer to 6.11.1.)

Speed

Input Gain

(Refer to 6.5.1.)

Pn101

L Speed Loop Integral

Time Constant

+ .
loop gain
j

Speed feedback

e

1

— Force

L Pn484

Reverse Force Limit
(Referto 6.11.1.)

reference

Information

There is no polarity for the input voltage of the analog voltage reference for the force limit. The
absolute value of a positive or negative voltage is input, and a force limit that corresponds to

the absolute value of the input voltage is applied in the forward and reverse directions.

T-REF (Torque Reference Input) Signal

The input signal that is used for torque limits with an analog voltage reference is described

below.
Type Signal Connector Pin No. Name
Inout T-REF CN1-9 Torque reference input
u
P SG CN1-10 Signal ground for torque reference input

Application Functions
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6.11.3 Limiting Torque with an Analog Reference

Setting the External Torque Limit

You must set Pn002 to n.O00O0O1 (Use T-REF as an external torque limit input) to use T-REF
(CN1-9 and CN1-10) as the torque limit input.

Parameter

Meaning

When Enabled

Classification

Pn002

'n.OOO1

Use T-REF as an external torque limit input.

After restart

Setup

Settings Related to Limiting Torque with an Analog Voltage
Reference
The parameters that are related to limiting torque with an analog voltage reference include

parameters to set the input gain of the analog voltage reference, a reference filter time con-
stant, and the internal torque limits.

» Rotary Servomotors

Torque Reference Input Gain

| Speed|

[Position] [Torque]

Pn400 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 100 01V ratod tor(i?e ata0y| Immedatel Setup
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
T-REF Filter Time Constant [Speed| [Position] [Torque]
Pn415 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 0 Immediately Setup
* Set a percentage of the motor rated torque.
* Linear Servomotors
Force Reference Input Gain [Speed| [Position] [Force |

Pn400 Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 100 01V rated forig aaoy | Immedatel Setup
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
T-REF Filter Time Constant [Speed| [Position] [Force |

Pn415 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 65,535 0.01 ms 0 Immediately Setup

* Set a percentage of the rated motor force.
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6.11.4 Limiting Torque with an External Torque Limit and an Analog Voltage Reference

6.11.4

Limiting Torque with an External Torque Limit and an
Analog Voltage Reference

The torque is limited by combining torque limits for an external input signal and torque limits for
an analog voltage reference.

When the /P-CL (Forward External Torque Limit) or /N-CL (Reverse External Torque Limit) signal
is ON, the torque will be limited by the smaller of the torque limit for the analog voltage refer-

ence or the setting of Pn404 or Pn405.

The following block diagram shows limiting the torque with an external torque limit and an ana-

log voltage reference.
» Rotary Servomotors

SERVOPACK

Pn402
Forward Torque Limit

/P-CL signal

(Referto 6.11.1.)

/N-CL signal

Torque limit ——

Speed

V-REF

Pn400

Pn415

T-REF Torque Reference Input GainH

T-REF Filter Time Constant }7

(Refer to 6.7.1.)

Pn300

Speed Reference

reference input

Input Gain
(Refer to 6.5.1.)

(Refer to 6.7.3.)

Reverse External Torque Limit
Speed feedback N G| signal: ON) (Refer to 6.11.1.)

Pn404

Forward External

Torque Limit

(/P-CL signal: ON
,/ (Refer to 6.11.1.)

Pn100
+ Speed
+% loop gain| | Torque
Pn101 J 7 reference
Speed Loop Integral ~
Time Constant Pn405 Pn403

Reverse Torque Limit
(Refer to 6.11.1.)

age is input with the T-REF (Torque Reference Input) signal.

» Linear Servomotors

SERVOPACK

Note: You cannot use the torque limit of the analog voltage reference during torque control because the analog volt-

/P-CL signal

Pn483

Forward Force Limit
(Refer to 6.11.1.)

/N-CL signal

Force limit — | T-REF Force reference input gain

Pn400

(Refer to 6.7.1.)

Pn300

V-REF

Speed
reference input

Speed Reference |+

Input Gain

(Refer to 6.5.1.)

Pn415 Pnd04
. . Forward External
T-REF Filter Time Constant
H Torque Limit
(Refert0 6.7.3.) ) (/P-CL signal: ON
P00 /| (Referto6.11.1)
_ + Speed | |
o +%Ioop gain — Force reference
- n
Speed Loop Integral ol <~
Time Constant
Pn405 ;232:186 Force Limit
Speed feedback Reverse External Torque Limit

(/N-CL signal: ON) (Refer to 6.11.1.

) (Refer to 6.11.1.)

is input with the T-REF (Torque Reference Input) signal.

Note: You cannot use the force limit of the analog voltage reference during force control because the analog voltage

Application Functions
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6.11.4 Limiting Torque with an External Torque Limit and an Analog Voltage Reference

/P-CL (Forward External Torque Limit) Signal, /N-CL
(Reverse External Torque Limit) Signal, and T-REF (Torque
Reference Input) Signal

The input signals that are used for torque limits with an external torque limit and an analog volt-
age reference are described below.

€ T-REF (Torque Reference Input) Signal

Type Signal Connector Pin No. Name
Inout T-REF CN1-9 Torque reference input
P SG CN1-10 Signal ground for torque reference input

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

Type Signal Connector Pin No. |Signal Status Meaning

Applies the forward external torque limit.
ON (closed) | The torque is limited to the smallest of the ana-
log reference or the setting of Pn402 or Pn404.

OFF (open) Cancels the forward external torque limit.
P The torque is limited to the setting of Pn402.

Applies the reverse external torque limit.
ON (closed) | The torque is limited to the smallest of the ana-
log reference or the setting of Pn403 or Pn405.

Cancels the reverse external torque limit.
OFF (open) The torque is limited to the setting of Pn403.

CN1-45

Input | /P-CL (default setting)

CN1-46

Input | /N-CL (default setting)

€ /P-CL (Forward External Force Limit) Signal and /N-CL (Reverse Exter-
nal Force Limit) Signal

Type Signal Connector Pin No. |Signal Status Meaning

Applies the forward external force limit.
ON (closed) | The force is limited to the smallest of the analog
reference or the setting of Pn483 or Pn404.

Cancels the forward external force limit.
OFF (open) The force is limited to the setting of Pn483.

Applies the reverse external force limit.
ON (closed) | The force is limited to the smallest of the analog
reference or the setting of Pn484 or Pn405.

Cancels the reverse external force limit.
OFF (open) The force is limited to the setting of Pn484.

CN1-45

Input | /P-CL (default setting)

CN1-46

Input /N-CL (default setting)

Setting the Torque Limit with the External Torque Limit and
an Analog Voltage Reference

To limit the torque with an external input signal and an analog voltage reference, you must set
Pn002 to n.0O0O0O3 (Use T-REF or /N_CL as the torque limit when /P_CL or /N_CL is active).

Parameter Description When Enabled | Classification

Use T-REF as the torque limit when /P_CL or
Pn002 n.000O3 /N_CL is active. After restart Setup
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6.11.4 Limiting Torque with an External Torque Limit and an Analog Voltage Reference

Related Parameters

The parameters that are related to torque limits with an external torque limit and an analog volt-

age reference are described below.
With the internal torque limits, the torque is always limited. To disable to internal torque limits,

you must set the related parameters (Pn402, Pn403, Pn483, and Pn484) to the maximum val-

ues.
» Rotary Servomotors
Torque Reference Input Gain |Speed| [Position]| [Torque|
Pn400 Setting Range Setting Unit Default Setting When Enabled | Classification
10to 100 0.1V (rated torci?e at3.0V) Immediately Setup
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] [Torquel
Pn403 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 800 1%" 800 Immediately Setup
Forward External Torque Limit |Speed| [Position]| [Torque|
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
T-REF Filter Time Constant [Speed| [Position] [Torque]
Pn415 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 0 Immediately Setup
* Set a percentage of the motor rated torque.
* Linear Servomotors
Force Reference Input Gain [Speed| [Position] [Force |
Pn400 Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 100 01V rated forig a0y | Immeditely Setup
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
T-REF Filter Time Constant |Speed| |[Position| |[Force |
Pn415 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 65,535 0.01 ms 0 Immediately Setup

* Set a percentage of the rated motor force.

Application Functions
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6.11.5 /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:?ter?ftor 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.OOOX (/CLT (Torque Limit Detection) Signal Allo-
cation) to allocate the signal to a connector pin. Refer to the following section for details.
= 6.1.2 Output Signal Allocations on page 6-6



6.12 Absolute Encoders

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 three types of encoders for Rotary Servomotors. The usage of the encoder is specified in

Pn002

= n.0OXO0O.

Refer to the following section for encoder models.
IS ®Encoder Resolution on page 5-47

- Parameter Settings When Using an Incremental Encoder

Parameter Meaning When Enabled | Classification
n.0ooo0 Use the encoder as an incremental encoder.
(default setting) | A battery is not required.
P02 |n.O100 Use the ehcoder as an incremental encoder. After restart Setup
A battery is not required.
n.O200 Use the eﬁooder asa single-turn absolute encoder.
A battery is not required.

- Parameter Settings When Using a Single-Turn Absolute Encoder

Parameter Meaning When Enabled | Classification
n.0oooo Use the encoder as a single-turn absolute encoder.
(default setting) | A battery is not 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.

- 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 ehooder as an incremental encoder. After restart Setup
A battery is not required.
n 0200 Use the ehcoder asa single-turn absolute encoder.
A battery is not required.

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

Application Functions
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6.12.1

Connecting an Absolute Encoder

The following diagram shows the typical connections between a Servomotor with an absolute encoder,
the SERVOPACK, and the host controller.

SERVOPACK Host controller
.
PhaseA . 33 PAO /\
Absolute encoder “\__84) /PAO __[Rg % PhaseA
] Phase B . 35j PBO N
a 36 /PBO _|Rg % Phase B
W Ps )5 PhaseC . 19 ] PCO ~
C I W20 /PCO " |RG % Phase C
‘ ~ PSO ,(\
Output line driver: N & /PSO R{ D
| SN75ALS174 :
! or the equivalent CN1 !
PG5V ) 1 4 | SEN i +5V
6 " PGOV ) 2 — £ e
: 2).sG :
1. SG l oV
i
S v( ; BT % Applicable Line Receiver: SN75ALS175 or
x| o MC3486 manufactured
BATL 4 by Texas Instruments
or the equivalent
tyg Connector
B :;L
attery ° shel R (terminating resistance): 220 Q to 470 Q
(Shell) Encoder Cable ‘ Connector
with a Battery Case @ shell

*1. The absolute encoder pin numbers for wiring the connector depend on the Servomotor that you use.
*2. 97;% represents a shielded twisted-pair cable.

*3. If you use an Encoder Cable with a Battery Case, do not install a battery at the host controller.

Refer to the following section for details on the typical connections.
Ig 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-23

6.12.2

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
(setting of Pn212)+ Position (number of pulses) within one rotation.

For a single-turn absolute encoder, the multiturn data is O.
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6.12.3

Output Ports for the Position Data from the Absolute
Encoder

You can read the position data of the absolute encoder from the PAO, PBO, and PCO (Encoder
Divided Pulse Output) signals and the PSO (Absolute Encoder Position Output) signal.

The output method and timing for the position data of the absolute encoder are different in each case.

Encoder Divided Pulse Output Port

A conceptual diagram of the connections of the PAO, PBO, and PCO (Encoder Divided Pulse Output)
signals to the host controller is provided below.

SERVOPACK Host controller
CNA1
SEN |
PAO
Conversion of Dividing
serial datato |— circuit P
pulses (Pn212) PCO
e

Signal Contents

Signal Status
'9 . When Using an Absolute Encoder
PAO First signal Multiturn data position within one rotation (pulse train)
During normal operation | Incremental pulses
PBO First signal Position within one rotation (pulse train)
During normal operation | Incremental pulses
PCO Always Origin pulse

The PAO (Encoder Divided Pulse Output) signal outputs the position data from the absolute encoder
after the control power supply is turned ON. There are two methods that you can use to output the
position data from the absolute encoder: Using the SEN (Absolute Data Request) signal and not using
the SEN signal.

The position data of the absolute encoder is the current stop position. The absolute encoder outputs
the multiturn data with the specified protocol. The absolute encoder outputs the position within one
rotation as a pulse train. It then outputs pulses as an incremental encoder (incremental operation sta-
tus).

The host controller must have a reception circuit (e.g., UART) for the position data from the absolute
encoder. The pulse counter at the host controller will not count pulses when the multiturn data (com-
munications message) is input because only phase A is input. Counting starts from the position of the
absolute encoder within one rotation.

The output circuits for the PAO, PBO, and PCO signals use line drivers. Refer to the following section
for details on line drivers.
IS 4.5.4 /0 Circuits on page 4-40

PSO (Absolute Encoder Position Output) Port

The PSO (Absolute Encoder Position Output) signal periodically outputs the position data from the
absolute encoder according to the specified protocol after outputting the position data from the
absolute encoder with the PAO and PBO signals has been completed. There are two methods that you
can use to output the position data from the absolute encoder: Using the SEN (Absolute Data Request)
signal and not using the SEN signal.

The host controller must have a reception circuit (e.g., UART) for the position data from the absolute
encoder.

The output circuit for the PSO signal uses a line driver. Refer to the following section for details on line
drivers.

I3 4.5.4 /0 Circuits on page 4-40
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6.124 Reading the Position Data from the Absolute Encoder

There are two methods that you can use to read the position data from the absolute encoder: Using
the SEN (Absolute Data Request) signal and not using the SEN signal.

Setting the Parameter to Specify Using or Not Using the SEN
(Absolute Data Request) Signal

€ Using the SEN Signal to Read the Position Data from the Absolute
Encoder

« When Using the Default I/0 Signals (Pn50A = n.00O00)
The setting of Pn515 = n.OOOX (SEN (Absolute Data Request Input) Signal Allocation) is ignored.

« Allocating the SEN Signal to CN1-40 to CN1-46 on the I/0 Signal Connector (Pn50A = n.0OO0O1)
Set Pn515 = n.OOOX (SEN (Absolute Data Request Input) Signal Allocation) to 0 to 6 or 9 to F.

Refer to the following section for the procedure to allocate input signals.
I 6.1.1 Input Signal Allocations on page 6-4

To use the default allocation of the SEN signal and to change the default settings of other 1/O

o) signals (Pn50A = n.OO0O1), set Pn515 to n.OOO8 (Active when 5 V is input to CN1-4).

4 Reading the Position Data from the Absolute Encoder without Using the
SEN Signal

Set Pn50A to n.OO0O1 and set Pn515 to n.OOO7 (The signal is always active).

Refer to the following sections for details on the parameters.
I 14.1 List of Parameters on page 14-2

Connecting the SEN (Absolute Data Request) Signal

¢ Allocating the SEN Signal to CN1-4

Type Signal | Connector Pin No. |Signal Status Meaning

Does not request the position data from the absolute
OFF (open) encoder. (This is the status after the power supply is

Input SEN CN1-4 turned ON.)

ON (closed) | Requests the position data from the absolute encoder.
Circuit Example When the SEN Signal Is Allocated to CN1-4

Host controller SERVOPACK
5v CNT1
+ T
SEN 4 100Q
A_Z E— ' {}
High level:

4{> Approx. 1 mA }

Equivalent to 7406 5 4.7KQ T 0.1 uF
oV %7 SG ( YV oov

We recommend a PNP transistor.
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6.12.4 Reading the Position Data from the Absolute Encoder

@ Allocating the SEN Signal to a General-Purpose Input

Type Signal | Connector Pin No. | Signal Status

Meaning

Input SEN CN1-40to CN1-46

Does not request the position data from the absolute

OFF (open) encoder. (This is the status after the power supply is
turned ON.)
ON (closed) | Requests the position data from the absolute encoder.

A circuit example for when the SEN signal is allocated to CN1-40 to CN1-46 on the 1/O signal
connector is provided below.

Refer to the following section for the procedure to allocate input signals.
IS 6.1.1 Input Signal Allocations on page 6-4

B Using the Pull-Up Power Supply in the SERVOPACK

Host controller

SERVOPACK

180Q  47kQ

PL1, PL2, or PL3 terminal

+12V

3=

Apgox‘ ImA N
N
ON: N
1.5V max.

Vov

B Using an External Pull-Up Power Supply

Pull-Up Voltage (Vcc)

Pull-Up Resistance (R1)

24V 1.8kQt0 2.7 kQ
12 V max. 820 Q to 1.5 kQ
5V max. 180 Qt0 470 Q

Circuit Example for Open-Collector Outputs

Host controller

SERVOPACK

150 Q

4.7 kQ

T F ik

¥

VF=15Vto18V

Sequence for Reading the Position Data from the Absolute
Encoder Using the SEN (Absolute Data Request) Signal

The sequence for using the SEN signal to read the position data from the absolute encoder of a Rotary
Servomotor is given below.
The multiturn data is sent according to the transmission specifications.

The position of the absolute encoder within one rotation is output as a pulse train.

Application Functions
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6.12.4 Reading the Position Data from the Absolute Encoder

—

Con‘trojI< power ON
supply*! OFF

ON
Main circuit

power supply OFF

\

\
—
-

Power supplied. //

|
|

Incremental pulses \

Position within one rotation N Incremental pulses ‘ \\

50ms | typ.

Multiturn data + position
within one rotation

T

|
|
ALM signal j
i ‘ No alarm
/S-RDY signal | |
! OFF |
/S-ON signal ! | i
! OFF ! !
o |
Motor power status 1 i Power not supplied. i
] |
SEN signal*! | OFF | ON !
] |
PAO signal Undefined. ‘ I Multiturn data | | Position within one rotation |\
| ; 1 ; ; (incremental pulses) !
| | i | i |
! | i T |
PBO signal Undefined. ‘ ! ! i .
' I ! i | | (incremental pulses) |
! ! | 1 L !
! | I I I
PSO signal Undefined.) ‘ ! ro 3
! | ! | b |
! | ! | b !
! | L 90ms | Co |
'5's max. | 1 Approx. 15ms 1 T2 |
| I i T I

1msto3ms

*1. When you turn OFF the control power supply, turn OFF the SEN signal.

*2. The pulse output time T for the position of the absolute encoder within one rotation depends on the setting of Pn212
(Number of Encoder Output Pulses). Refer to the following table.

Setting of Pn212

Calculation of the Pulse Output Speed
for the Position of the Absolute
Encoder within One Rotation

Calculation of the Pulse Output Time T
for the Position of the Absolute
Encoder within One Rotation

16 to 16,384

680 x Pn212/16,384 [kpps]

25 ms max.

16,386 to 32,768

680 x Pn212/32,768 [kpps]

50 ms max.

32,722 to 65,536

680 x Pn212/65,536 [kpps]

100 ms max.

65,544 to 131,072 680 x Pn212/131,072 [kpps] 200 ms max.
131,088 to 262,144 680 x Pn212/262,144 [kpps] 400 ms max.
262,176 to 524,288 680 x Pn212/524,288 [kpps] 800 ms max.

524,352 to 1,048,576

680 x Pn212/1,048,576 [kpps]

1,600 ms max.

1,048,704 to 2,097,152

680 x Pn212/2,097,152 [Kpps]

3,200 ms max.

2,097,408 to 4,194,304

680 x Pn212/4,194,304 [kpps]

6,400 ms max.

+ Maintain the SEN signal at the high level for at least 1.3 seconds when you turn it OFF before you

turn it ON again, as shown in the following figure.
SEN signal

@

Important

OFF ON (high level) OFF ON

1.3 s min.

T—15 ms min.

+ The SEN signal is not acknowledged while the servo is ON.

Sequence for Reading the Position Data from the Absolute
Encoder without Using the SEN (Absolute Data Request) Signal

The sequence for reading the position data from the absolute encoder of a Rotary Servomotor without
using the SEN signal is given below.

When the specified time has elapsed after the control power supply to the SERVOPACK is turned ON,
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6.12.5 Transmission Specifications

the SERVOPACK will automatically read the position data from the absolute encoder.
The position data from the absolute encoder is sent according to the transmission specifications.
The position of the absolute encoder within one rotation is output as a pulse train.

ON
Control power
supply OFF \ L
Main circuit ON

power supply OFF

|
|
ALM signal j
i ‘ No alarm
/S-RDY signal | |
! OFF | ON
/S-ON signal ! | i
! OFF | 1 ON
: 1 !
Motor power status } i Power not supplied. i Power supplied.
] |
PAO signal 1Uﬂdeﬂned-i ‘ i Multiturn i i Position within one rotation | \//| Incremental pulses
i ; ' data | ! (incremental pulses) !
[ ! 1 L |
PBO signal Undefned. ‘ ! ! !Position within one rotation [\ /| Incremental pulses
; ; | ! ! | (incremental pulses) !
i | ! 1 | 1 |
PSO signal Undefned. ! Lo ! /| Multiturn data + position
; ; ! | | '\ ] within one rotation
i | i | | | |
[ ! [ | P |
| | 1 90ms | ! ! |
'5smax.i  50ms ! P T* i

typ. iApprox. 15 ms

[ T I

1msto3ms

* The pulse output time T for the position of the absolute encoder within one rotation depends on the setting of Pn212
(Number of Encoder Output Pulses). Refer to the following table.

Calculation of the Pulse Output Speed |Calculation of the Pulse Output Time T %)

Setting of Pn212 for the Position of the Absolute for the Position of the Absolute _5

Encoder within One Rotation Encoder within One Rotation B

16 to 16,384 680 x Pn212/16,384 [kpps] 25 ms max. u%_)

16,386 to 32,768 680 x Pn212/32,768 [kpps] 50 ms max. 5

32,722 to 65,536 680 x Pn212/65,536 [kpps] 100 ms max. §

65,544 to 131,072 680 x Pn212/131,072 [kpps] 200 ms max. _%

131,088 to 262,144 680 x Pn212/262,144 [kpps] 400 ms max. <
262,176 to 524,288 680 x Pn212/524,288 [kpps] 800 ms max.

524,352 to 1,048,576

680 x Pn212/1,048,576 [kpps]

1,600 ms max.

1,048,704 to 2,097,162

680 x Pn212/2,097,152 [kpps]

3,200 ms max.

2,097,408 to 4,194,304

680 x Pn212/4,194,304 [kpps]

6,400 ms max.

6.12.5

Transmission Specifications

The position data transmission specifications for the PAO (Encoder Divided Pulse Output) signal and
the PSO (Absolute Encoder Position Output) signal are given in the following table.

The PAO signal sends only the multiturn data. The PSO signal sends the multiturn data plus the
position of the absolute encoder within one rotation.

Refer to the following section for the timing of sending the position data from the absolute encoder.
IIZ Sequence for Reading the Position Data from the Absolute Encoder Using the SEN (Absolute Data Request) Signal on

page 6-77

I Sequence for Reading the Position Data from the Absolute Encoder without Using the SEN (Absolute Data Request)

Signal on page 6-78
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6.12 Absolute Encoders

6.12.6 Calculating the Current Position in Machine Coordinates

ltem PAO signal ] PSO signal
Synchronization Method | Start-stop synchronization (ASYNC)
Baud Rate 9,600 bps
Start Bits 1 bit
Stop Bits 1 bit
Parity Even
Character Code ASCII, 7 bits
Data Format Refer to Data Format of PAO Signal. Refer to Data Format of PSO Signal.

Using the SEN Signal
Each time the SEN signal is input after the

Data Output Period control power supply is turned ON 40 ms
utpu i
P Not Using the SEN Signal

Only once after the control power supply is
turned ON

Data Format of PAO Signal

As shown below, the message format consists of eight characters: “P,” the sign, the 5-digit multiturn
data, and “CR” (which indicates the end of the message).

P
+or —
0to9
O0to9
0to9
0to9
0to9

Multiturn
data (5 digits)

Data Format of PSO Signal

As shown below, the message format for a Rotary Servomotor consists of 17 characters: “B” the sign,
the 5-digit multiturn data, a comma delineator, the 8-digit position within one rotation, and “CR” (which
indicates the end of the message).

F)
+or—
Oto9
O0to9
O0to9
O0to9
O0to9

Multiturn
data (5 digits)

O0to9
0to9
0to9
0to9 Position within
O0to9 one rotation
0to9 (8 digits)
0to9
0to9
CR

6.12.6

Calculating the Current Position in Machine Coordinates

When you reset the absolute encoder, the reset position becomes the reference position.

The host controller reads the coordinate Ps from the origin of the encoder coordinate system. The host
controller must record the value of coordinate Ps.

This section describes the reference position in the machine coordinate system.

The method to calculate the coordinate value of the present position from the origin of the machine
coordinate system is given below.



6.12 Absolute Encoders

6.12.7 Alarm Output from Output Ports for the Position Data from the Absolute Encoder

Origin (reference position) Current position
-1 0 +1 +2 +3
Machine coordinate—— : v : : v :
Value of | & 20 | ull 2 |
multiturn data i 3 : 3 M xR 3 Po : i
: . Ps | L P Pw : : :

The current position Py, in the machine coordinate system is calculated as follows:

Pm=Pe-Ps
Pe=MxR+Pg
Ps=MgxR +Pg’
Symbol Meaning
Pe Position data for the current position of the absolute encoder
M Current position of the multiturn data of the absolute encoder
Po Position of the current position within one rotation
Ps Position data of the absolute encoder when absolute encoder was reset
Mg Multiturn data of the absolute encoder when absolute encoder was reset
Pg’ Position of the absolute encoder within one rotation when absolute encoder was reset
Pum Current position in machine coordinate system
R Pulses output per encoder rotation (value after dividing; setting of Pn212)

Note: The following formulas apply in reverse rotation mode (Pn000 = n.OO0O1).
Pw = Pe - Pg
PE =-MxR+ Po
PS = MS xR + PS’
If you are using a Rotary Servomotor, you must reset the absolute encoder. Refer to the following
section for information on resetting the absolute encoder.
IIZ 5.17 Resetting the Absolute Encoder on page 5-50

Information

6.127 Alarm Output from Output Ports for the Position Data
from the Absolute Encoder

Any alarm detected by the SERVOPACK is transmitted as multiturn data to the host controller with the
PAO (Encoder Divided Pulse Output) signal when the SEN (Absolute Data Request) turns OFF.

Application Functions

ALM signal ‘

Motor power Servo ON Servo OFF (Power not supplied.)
status (Power supplied.)

Main circuit ON | oFF

power supply
Control power

supply ON
SEN signal ON OFF
PAO signal Alarm information
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6.12 Absolute Encoders
6.12.8 Multiturn Limit Setting

The data format of the alarm information is shown below.

A

L

M
0to 9 Upper two digits
0to9 of alarm code

CR

6.128 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 revolutions
that can be counted by an absolute encoder will eventually be exceeded.

The multiturn limit is used in cases like this to prevent fractions from being produced by the
integral ratio of the number motor revolutions and the number of turntable revolutions.

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 —_— 100
T 8p E—
o L Number of table rotations ©
o 5
s 6 c
° o Setting of Pn205 = 99 £
o) etting or n = =
& 4 Multiturn data / 9 §
S 3k —_
> - - -
z 5k 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.
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6.12 Absolute Encoders
6.12.9 Multiturn Limit Disagreement Alarm (A.CCO0)

« If the motor operates in the reverse direction when the multiturn data is O, 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 O.

Set Pn205 to one less than the desired multiturn data.

Default Setting Not Default Setting
+32,767 .
Reverse Setting of Pn205—
Forward
Multiturn d%ta

Multiturn data

0 Number of
rotations —

Number of
-32,768 rotations —

The multiturn data will always be O 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.O200)
Absolute encoder-related alarms (A.810 and A.820) will not occur.

Information

6.129 Multiturn Limit Disagreement Alarm (A.CCO0)

If you change the multiturn 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 Alarm Code Output Meaning
Acco | Multiturn Limit Dis- ALOT ALO2 ALO3 | Different multiturn limits are set in the
) agreement ON (low) | OFF (high) | ON (low) | €ncoder and SERVOPACK.

If this alarm is displayed, use the following procedure to change the muiltiturn 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 and the applicable
tool functions.

Application Functions

Tool Function Operating Procedure Reference

I 13.4.18 Multiturn Limit Setting after Multiturn Limit Dis-
agreement Alarm (Fn013) on page 13-24

Panel Operator | Fn013

- [T x-7-Series Digital Operator Operating Manual (Manual
Digital Operator | Fn013 No.: SIEP S800001 33)
SigmaWin+ Setup - Multiturn Limit Setting | I Operating Procedure on page 6-83

Operating Procedure

1. Select Setup - Multiturn Limit Setting from the menu bar of the Main Window of the
SigmaWin+.
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6.12.9 Multiturn Limit Disagreement Alarm (A.CCO0)

2. Click the Continue Button.

@ Multi—turn Limit Setting

& WARNING

The position data is cleared when this function is used.
Since the Multi-lurn (multiple rotations} limit is changed
the position data of the machine system is changed and
it is wery dangerous.

Do you want to continue the process?

Cancel

Click the Cancel Button to cancel setting the multiturn limit.
The Main Window will return.

3. Change the setting.

@ Multi—turn Limit Setting

[ulti-turn Limit Setting Change

Pn205:kultitum Limit Setting

65535 [Rev] B> [15855 [Rev]

{ 0-85535 )

Writing into
the Servopack

:

4. Click the Writing into the Servopack Button.

Multi—turn Limit Setting

A

Multi-tum hmit value was changed
The following procedure is needed to operate with changing
the kulti-turm limit.

1. Close this function program

2 "A CCO Multi-turn Limit Disagreement” is occurred
when the power of the Servopack (control) is cycled.

3. Select "Multi-tum Limit Setting function™ again

4. Set the Multi-turn limit setting value to the servomator
according to the instruction of the screen.

5. Cycle power again Multi-tum limit change is completed,
through these procedures

5. Click the OK Button.
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.

7. Select Setup - Multiturn Limit Setting from the menu bar of the Main Window of the
SigmaWin+.
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6.12.9 Multiturn Limit Disagreement Alarm (A.CCO0)

8. Click the Continue Button.

@ Multi—turn Limit

A WARNING

The position data is cleared when this function is used.
Since the Multi-turn (multiple rotations) limit is changed
the postion data of the maching system 1s changed and
it is very dangerous.

Do you want to continue the process?

i Continue | Cancel |

9. Click the Writing into the Motor Button.

& Multi—turn Limit Setting

Set the multi-turn limit value to the servomator.

Fn205:Multiturm Limit Setting

15555 [Rev] Re-Change

Writing into
the servomotor

Click the Re-change Button to change the setting.

10. Click the OK Button.

Multi—turn Limil Setting

& WARNING

IMulti-turn limit setting has been completed. CGycle (control) power.
The operation can be done with the set multi-turn limit from the next
time when the power is tumed on.

It is very dangerous to operate the machine in this state. Be sure to
perform the original point re-setup of a maching system after
power is turned on again

Application Functions

6-85



6-86

6.13 Absolute Linear Encoders

6.13.1 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 three 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.
I #® Feedback Resolution of Linear Encoder on page 5-47

« Parameter Settings When Using an Incremental Linear Encoder

Parameter Meaning When Enabled | Classification
n.0o0ooO . )
. 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.

6.13.1

Connecting an Absolute Linear Encoder

Refer to the following sections for information on the connections between an absolute linear encoder,
the SERVOPACK, and the host controller.

I 4.4.3 Wiring the SERVOPACK to the Encoder on page 4-23

I 4.5.3 I/0 Signal Wiring Examples on page 4-34

6.13.2

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 T 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.
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6.13.3 Output Ports for the Position Data from the Absolute Linear Encoder

6.13.3

Output Ports for the Position Data from the Absolute
Linear Encoder

You can read the position data of the absolute linear encoder from the PAO, PBO, and PCO (Encoder
Divided Pulse Output) signals and the PSO (Absolute Encoder Position Output) signal.

The output method and timing for the position data of the absolute linear encoder are different in each
case.

Encoder Divided Pulse Output (PAO, PBO, and PCO) Ports

A conceptual diagram of the connections of the PAO, PBO, and PCO (Encoder Divided Pulse Output)
ports to the host controller is provided below.

SERVOPACK Host controller

SEN|
PAO

. | —|
Conversion of Dividing

serial datato —=| circuit PBO
pulses (Pn281) PCO
. Signal Contents
Signal Status £

When Using an Absolute Linear Encoder
Upper 16-bit data (with sign)

PAO First signal Lower 20-bit data (pulse train)
During normal operation Incremental pulses

PBO First signal Lower 20-bit data (pulse train)
During normal operation Incremental pulses

PCO Always Origin pulse

The PAO (Encoder Divided Pulse Output) signal outputs the position data from the absolute linear
encoder after the control power supply is turned ON. The SENS_ON (Turn ON Encoder) command is
used to output the position data from the absolute linear encoder.

The position data of the absolute linear encoder is the current stop position. The absolute linear
encoder outputs the upper 16-bit data (with sign) according to the specified protocol. The absolute
encoder outputs the lower 20-bit data as a pulse train. It then outputs pulses as an incremental linear
encoder (incremental operation status).

The host controller must have a reception circuit (e.g., UART) for the position data from the absolute
linear encoder. The pulse counter at the host controller will not count pulses when the upper 16-bit
data (with sign) (communications message) is input because only phase A is input.

The output circuits for the PAO, PBO, and PCO signals use line drivers. Refer to the following section
for details on line drivers.
II5 4.5.41/0 Circuits on page 4-40

PSO (Absolute Encoder Position Output) Port

The PSO (Absolute Encoder Position Output) signal periodically outputs the position data from the
absolute encoder according to the specified protocol after outputting the position data from the
absolute encoder with the PAO and PBO signals has been completed. There are two methods that you
can use to output the position data from the absolute encoder: Using the SEN (Absolute Data Request)
signal and not using the SEN signal.

The host controller must have a reception circuit (e.g., UART) for the position data from the absolute
encoder.

The output circuit for the PSO signal uses a line driver. Refer to the following section for details on line
drivers.
IS5 4.5.4 1/0 Circuits on page 4-40

Application Functions
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6.13 Absolute Linear Encoders

6.13.4 Reading the Position Data from the Absolute Linear Encoder

6.134 Reading the Position Data from the Absolute Linear

Encoder

There are two methods that you can use to read the position data from the absolute linear encoder:
Using the SEN (Absolute Data Request) signal and not using the SEN signal.

Setting the Parameter to Specify Using or Not Using the SEN
(Absolute Data Request) Signal

€ Using the SEN Signal to Read the Position Data from the Absolute Linear
Encoder

« When Using the Default I/0 Signals (Pn50A = n.0000)
Set Pn515 = n.OOOX (SEN (Absolute Data Request Input) Signal Allocation) to 0 to 6 or 9 to F.

« Allocating the SEN Signal to CN1-40 to CN1-46 on the I/0O Signal Connector (Pn50A = n.OO0O1)
Set Pn515 = n.OOOX (SEN (Absolute Data Request Input) Signal Allocation) to 0 to 6 or 9 to F.

Refer to the following section for the procedure to allocate input signals.
IS 6.1.1 Input Signal Allocations on page 6-4

To use the default allocation of the SEN signal and to change the default settings of other 1/O

et signals (Pn50A = n.OO0O1), set Pn515 to n.OO0O8 (Active when 5V is input to CN1-4).

€ Reading the Position Data from the Absolute Linear Encoder without
Using the SEN Signal

Set Pn50A to n.OOO1 and set Pn515 to n.OOO7 (The signal is always active).

Refer to the following sections for details on the parameters.
I5 14.1 List of Parameters on page 14-2

Connecting the SEN (Absolute Data Request) Signal

¢ Allocating the SEN Signal to CN1-4

Type | Signal | Connector Pin No. | Signal Status Meaning
Does not request the position data from the absolute
OFF (open) linear encoder. (This is the status after the power sup-
Input | SEN CN1-4 ply is turned ON.)
ON (closed) Requests the position data from the absolute linear
encoder.

Circuit Example When the SEN Signal Is Allocated to CN1-4

Host controller SERVOPACK
5V CNH1
+ T
SEN 4 100 Q
A_Z E— ' {}
High level:

4{> Approx. 1 mA D

Equivalent to 7406 0 47KO T 0.1 uF
oV %7 SG ( VvV oov

We recommend a PNP transistor.
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6.13.4 Reading the Position Data from the Absolute Linear Encoder

@ Allocating the SEN Signal to a General-Purpose Input

Type Signal | Connector Pin No. | Signal Status

Meaning

Input SEN CN1-40to CN1-46

Does not request the position data from the absolute

encoder.

OFF (open) linear encoder. (This is the status after the power sup-
ply is turned ON.)
ON (closed) Requests the position data from the absolute linear

A circuit example for when the SEN signal is allocated to CN1-40 to CN1-46 on the 1/O signal
connector is provided below.

Refer to the following section for the procedure to allocate input signals.

IS 6.1.1 Input Signal Allocations on page 6-4

B Using the Pull-Up Power Supply in the SERVOPACK

Host controller

SERVOPACK

PL1, PL2, or PL3 terminal

Approx. 9mA > I
7 an
o]
1.5V max. ( Yoy

B Using an External

Pull-Up Power Supply

Pull-Up Voltage (Vcc)

Pull-Up Resistance (R1)

24V 1.8 kQ to 2.7 kQ
12 V max. 820 Q to 1.5 kQ
5V max. 180 Q10 470 Q

Circuit Example for Open-Collector Outputs

Host controller

SERVOPACK

1) .

/ N

1850Q  47kQ

Pull-up /

fz x [;]IVFS{Z3(7

N
1y, Tr

VF=15t01.8V

Application Functions
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6.13.4 Reading the Position Data from the Absolute Linear Encoder

Sequence for Reading the Position Data from the Absolute
Linear Encoder Using the SEN (Absolute Data Request) Signal

The sequence for using the SEN signal to read the position data from the absolute linear encoder of a
Linear Servomotor is given below.

The upper 16-bit position data (with sign) are sent according to the transmission specifications.
The lower 20-bit data is output as a pulse train.

ON
Control power
supply® OFF \ L
Main circuit i ON
power supply OFF | ‘
ALM output signal |
i ‘ No alarm
/S-RDY signal | |
| OFF | ON [
/S-ON signal ! | i
! OFF | ! ON r
| | i
Motor power status } i Power not supplied. i Power supplied. // L
I ! [
I ! I
SEN signal” | OFF | ‘ ON ! / / L
| [ ! |
I ! i !
PAO signal EUndeﬁned,i | ‘ i Upper 16-bit position i iLower 20-bit position data|\,/| Incremental pulses L
[ ! i ! data (with sign) | |(incremental pulses) !
. 1 ‘ L !
PBO signal EUndeﬁned,l i ‘ | | |Lower 20-bit position data| \/| Incremental pulses L
; i i i | I l(incremental pulses) !
| | ! ! | | r |
‘ ‘ : : — : -
PSO signal Undefined. | ! | Lo ' /| Signed 36-bit L
1 | i | Lo A position data
‘ ‘ L : Lo ;
o 1 ooms | o :
15 s max. i 150ms | typ. 1 Approx. 15ms: 400 ms max. i

1msto3ms

* When you turn OFF the control power supply, turn OFF the SEN signal.

+ Maintain the SEN signal at the high level for at least 1.3 seconds when you turn it OFF before you
“@ turn it ON again, as shown in the following figure.

SEN signal
Important

OFF ON (high level) OFF | ON

1.3 s min.

T—15 ms min.

« The SEN signal is not acknowledged while the servo is ON.

Sequence for Reading the Position Data from the Absolute
Encoder without Using the SEN (Absolute Data Request) Signal

The sequence for reading the position data from the absolute linear encoder of a Linear Servomotor
without using the SEN signal is given below.

When the specified time has elapsed after the control power supply to the SERVOPACK is turned ON,
the SERVOPACK will automatically read the position data from the absolute linear encoder.

The upper 16-bit position data (with sign) are sent according to the transmission specifications.
The lower 20-bit data is output as a pulse train.
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6.13.5 Transmission Specifications

Control power ON

supply OFF \ L

ON

Main circuit

power supply OFF

|
|
ALM signal j
i ‘ No alarm
/S-RDY signal | |
| OFF | ON [
/S-ON signal l | i
" OFF | | ON r
| | |
Motor power status } i Power not supplied. i Power supplied. L
| | |
PAO signal 1Undeﬂnedf ‘ i Upper 16-bit position i iLower 20-bit position data /| Incremental pulses L
1 ; data (with sign) i ((incremental pulses) !
. : L |
PBO signal EUndeﬂnedﬁ ‘ | i Lower 20-bit position data |\/| Incremental pulses L
; : ! ! I l(incremental pulses) |
[ ! \ ! P |
! | I I n .
PSO signal Undefined. ‘ | Co /| Signed 36-bit L
' i i i - N position data
| I i | | | i
| | | i o i
! | ' 90ms | P !
Ssmax.1  50ms | tp. 1 Approx. 15msi 400 ms max. i
! | ‘ i - !
1msto3ms

6.135 Transmission Specifications

The position data transmission specifications for the PAO (Encoder Divided Pulse Output) sig-
nal and the PSO (Absolute Encoder Position Output) signal are given in the following table.

The PAO signal sends only the 16-bit data (with sign). The PSO signal sends the signed 36-bit
data.

Refer to the following section for the timing of sending the position data from the absolute
encoder.

T Sequence for Reading the Position Data from the Absolute Linear Encoder Using the SEN (Absolute Data Request) Signal
on page 6-90

T Sequence for Reading the Position Data from the Absolute Encoder without Using the SEN (Absolute Data Request)
Signal on page 6-90

Application Functions

ltem PAO signal \ PSO signal
Synchronization Method Start-stop synchronization (ASYNC)
Baud Rate 9,600 bps
Start Bits 1 bit
Stop Bits 1 bit
Parity Even
Character Code ASCII, 7 bits

Refer to Data Format of PAO Signal on Refer to Data Format of PSO Signal on

Data Format page 6-92. page 6-92.
Using the SEN Signal
Each time the SEN signal is input after the

control power supply is turned ON
Data Output Period .p Pb y' 40 ms
Not Using the SEN Signal

Only once after the control power supply
is turned ON
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6.13 Absolute Linear Encoders

6.13.6 Calculating the Current Position in Machine Coordinates

Data Format of PAO Signal

As shown below, the message format consists of eight characters: “P,” the sign, the 5-digit upper 15-
bit position data, and “CR” (which indicates the end of the message).

P
+or —
O0to9
O0to9
O0to9
O0to9
0to9
CR

Upper 15 bits
of position data

Data Format of PSO Signal

The data format for a Linear Servomotor consists of 17 characters: “P,” the sign, the 11-digit
36-bit data, and “CR” (which indicates the end of the message).

P
+or —
O0to9
0to9
O0to9
0to9

0t09 Position data:

0to9 36 bits (11 digits)
0to9

Oto9
0to9
Oto9
0to9
CR

6.13.6

Calculating the Current Position in Machine Coordinates

With an absolute linear encoder, you must set the position of the origin (i.e., the origin of the
machine coordinate system).

The host controller reads the coordinate from the origin of the encoder coordinate system. The
host controller must record the value of this coordinate.

The method to calculate the coordinate value of the present position from the origin of the
machine coordinate system is given below.

The position data from the absolute linear encoder is signed 36-bit data, but the upper 16 bits
(with sign) and the lower 20 bits are output separately.

For the upper 16-bit data (with sign), the upper bits (16 bits, including the sign) of the current
position after dividing by the setting of Pn281 are output with serial communications according
to the transmission specifications.

For the lower 20-bit data, the lower bits (20 bits) of the current position after dividing by the
setting of Pn281 are output as a pulse train.

Origin (reference position) Current position
0 1 2 3 4
Machine coordinate—— ; ‘ 1 1 v :
Value of upper 0 1 L 3 2 3 i 8
16-bit data | Mo xR ' Po |
(with sign) | i 1
Ps ‘ ' PE
Ms x R . Ps | Pm
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6.13.7 Alarm Output from the Output Ports for the Position Data from the Absolute Linear Encoder

The current position Py, in the machine coordinate system is calculated as follows:
Py =Pe-Pg

Pe=MpxR+Pg

Pg=MgxR + Pg’

Symbol Meaning
Pe Position data for the current position of the absolute linear encoder
Mo Upper 16 bits (with sign) of the position data for the current position of the absolute linear encoder
Po Lower 20 bits of the position data for the current position of the absolute linear encoder
Ps Position data of the origin
Mg Upper 16 bits (with sign) of the position data of the origin
Pg’ Lower 20 bits of the position data of the origin
P Current position in machine coordinate system
R 1048576 (=229

Note: The above formulas also apply in reverse movement mode (Pn000 = n.OO0O1).

If you are using a Linear Servomotor, you do not need to reset the absolute linear encoder to

Inf ti ) LS . i L
iOTMHEN define the origin. (Some absolute linear encoders also allow you to set any position as the origin.)

6.13.7

Alarm Output from the Output Ports for the Position
Data from the Absolute Linear Encoder

Any alarm detected by the SERVOPACK is transmitted as the upper 16-bit data (with sign) to the host
controller with the PAO (Encoder Divided Pulse Output) signal when the SEN (Absolute Data Request)
turns OFF.

ALM signal |

Motor power Servo ON ‘ Servo OFF (Power not supplied.)
status (Power supplied.)

Main circuit ON ‘ OFF

power supply
Control power

supply ON
SEN signal ON OFF
PAQ signal Alarm information

The data format of the alarm information is shown below.

A
L
M
O0to9 J Upper two digits

0to9 of alarm code

CR

Application Functions
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6.14 Software Reset

6.14.1 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.

1. Always confirm that the servo is OFF and that the motor is stopped before you start a soft-
ware 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

6.141 Preparations

Confirm that the following conditions are met before you perform a software reset.
» The servo must be OFF.
« The motor must be stopped.

6.142 Applicable Tools

The following table lists the tools that you can use to perform a software reset and the applica-
ble tool functions.

Tool Function Operating Procedure Reference
Panel Operator Fn030 & 13.4.25 Software Reset (Fn030) on page 13-27
o (11 x=-7-Series Digital Operator Operating Manual (Manual
Digital Operator Fn030 No.: SIEP S800001 33)
SigmaWin+ Setup - Software Reset I 6.14.3 Operating Procedure on page 6-94

6.14.3 Operating Procedure

Use the following procedure to perform a software reset.

1. Select Setup - Software Reset from the menu bar of the Main Window of the Sig-
maWin+.

2. Click the Execute Button.
x|

A CAUTION

The software reset function resets the Servopack by using software
and re-calculstes all seftings including parameters.

Be zure to carefully read the Sigmaiin+s Operation Manual before
executing this function. Special care must be taken for the following.

The Servopack wil stop responding for approximately 5 seconds
after the execution begins.

Before executing this function, always check the Servopack and
mator status to ensure safety.

covs_|

Click the Cancel Button to cancel the software reset. The Main Window wiill return.
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6.14 Software Reset

6.14.3 Operating Procedure

3. Click the Execute Button.
x|

The software reset function will be executed.
The Servopack will st i F approximately 5

Execute

4. 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.

x
A CAUTION

The software rezet function has heen completed.

All zettings including parameters were re-calculsted. Always
reconnect the Sigmaiin+ to the Servopack after execution of this
function.

Application Functions
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6.15 Initializing the Vibration Detection Level

6.15.1 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 Warning) more precisely.

This function detects specific vibration components in the Servomotor speed.

. When L
Parameter Meaning Enabled Classification
n.O00O0O0 I
(default setting) Do not detect vibration. ' ]
AT 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

6.15.1

Preparations

Check the following settings before you initialize the vibration detection level.
» The parameters must not be write prohibited.
« The test without a motor function must be disabled (PnO0C = n.OO0O0).



6.15 Initializing the Vibration Detection Level

6.15.2 Applicable Tools

6.15.2

Applicable Tools

The following table lists the tools that you can use to initialize the vibration detection level and
the applicable tool functions.

Tool

Function

Operating Procedure Reference

Panel Operator

Fn01B

T 13.4.20 Initialize Vibration Detection Level (Fn01B) on
page 13-25

Digital Operator

FnO1B

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

SigmaWin+

Setup - Initialize Vibra-
tion Detection Level

I 6.15.3 Operating Procedure on page 6-97

6.15.3

Operating Procedure

Use the following procedure.

1. Select Setup - Initialize Vibration Detection Level from the menu bar of the Main Win-
dow of the SigmaWin+.

2. 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.

itialize Yibration Detection Le x|

— Setting Condition

100

Pn311 : Vibration Detection Sensibility (50 - 500 )

Pri310: Wibration Detection Switch
nibhle 0 Yibration Detection Selection

:ll [%]

0 Mo detection.

 Detection Start

—Setting Result

Pn312 : Yibration Detection Level

FU min1] [min-1]

Application Functions
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6.15 Initializing the Vibration Detection Level

6.15.3 Operating Procedure

3. Click the Execute setting Button.

ialize ¥ibration Detection Level & x|

— Setting Condition

Pn311 : Vibration Detection Sensibility (50 - 500 )
I =
100 = %]

Pn310: Yibration Detection Switch
nibble 0 Yibration Detection Selection

2 Outputs alarm (A& 5200 when vibration is detected. j

Execute

ki

—Setting Result

Pri312 : Wibration Detection Level

EU i) - [min-1]

The newly set vibration detection level will be displayed and the value will be saved in the SERVO-
PACK.

itialize ¥ibration Detection Level & |

— Setting Condition

Pri311 : Wibration Detection Sensibility (50 - 500
=
| 100 =

Pri310: Wibration Detection Switch
nibble 0 Yibration Detection Selection

2 Outputs alarm (4 5200 when vibration is detected. j

Detection Start:

— Setting Result

Pri312 : Wibration Detection Level

EU i) - |54 [min-1]

vyhen vibration exceeds a detection level 24 [min-1],
Alarmi A 520) is detected.
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6.15 Initializing the Vibration Detection Level

6.15.4 Related Parameters

6.15.4

Related Parameters

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 ACur'::rr:lga(;uSc
Pn311 Vibration Detection Sensitivity Allowed No
Pn312 Vibration Detection Level Not allowed Yes
Pn384 Vibration Detection Level Not allowed Yes

Application Functions
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6.16 Adjusting the Motor Current Detection Signal Offset

6.16.1 Automatic Adjustment

m 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.

6.16.1

Automatic Adjustment

6-100

Perform this adjustment only if highly accurate adjustment is required to reduce torque ripple.
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

The following conditions must be met to 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 and the
applicable tool functions.

Tool Function Operating Procedure Reference
T 13.4.13 Autotune Motor Current Detection Signal Off-
Panel Operator FnOOE set (FnOOE) on page 13-20
- (10 =-7-Series Digital Operator Operating Manual (docu-
Digital Operator FnOOE ment No. SIEP S800001 33)
Setup - Adjust Offset -
SigmaWin+ Adjust the Motor Current I Operating Procedure on page 6-100
Detection Offset

Operating Procedure
Use the following procedure.

1. Select Setup - Adjust Offset - Adjust the Motor Current Detection Offset. from the
menu bar of the Main Window of the SigmaWin+.

2. Click the Continue Button.

Adjust the Montor Current D etection Difset

A CAUTION

Mormally, it is not necessary to adiust the motar currert detection offsst
&s the Servopack has alrsady besn adjusted by our compary
Careless use of this function may degrads Servopack performance

Clicking the Cortinue button will start this operation

Cancel




6.16 Adjusting the Motor Current Detection Signal Offset

6.16.2 Manual Adjustment

3. Click the Automatic Adjustment Tab in the Adjust the Motor Current Detection Offset
Dialog Box.

€ _Adjust the Motor Current Detection Offset AXISH#0 B

e
U-phage Crifeet Fz bl
W-phase Offset Fz hl

Acjust

4. Click the Adjust Button.
The values that result from automatic adjustment will be displayed in the New Boxes.

© Adijust the Motor Current Detection Difset AXISHO
=

U-phase Otfset |;2
V-phase Oftset I;z I;E

Application Functions

6.162 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.

2 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’ ;.+;1izeq.
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6.16 Adjusting the Motor Current Detection Signal Offset

6.16.2 Manual Adjustment

6-102

Preparations

The following conditions must be met to 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 and the applica-

ble tool functions.

Tool

Function

Operating Procedure Reference

IZ 13.4.14 Manually Adjust Motor Current Detection Sig-

Panel Operator FnOOF nal Offset (FnOOF) on page 13-20
- [T =-7-Series Digital Operator Operating Manual (Man-
Digital Operator FnOOF ual No.: SIEP S800001 33)

SigmaWin+

Setup - Adjust Offset -
Adjust the Motor Current
Detection Offset

Iz Operating Procedure on page 6-102

Operating Procedure
Use the following procedure.

1. Operate the motor at approximately 100 min™".

2. Select Setup - Adjust Offset - Adjust the Motor Current Detection Offset. from the
menu bar of the Main Window of the SigmaWin+.

3. Click the Continue Button.

A CAUTION

Narmally, it is ot necessary to adjust the matar currert detection offset

& the Servopack has already been adjusted by our company.
Careless use of this function may dedrade Servopack performance.

Clicking the Continue button will start this operation

4. Click the Manual Adjustment Tab in the Adjust the Motor Current Detection Offset Dia-

log Box.

® _Adjust the Motor Current Detection Offset AXISH#0

Automatic Adustment| Manual Adjustment !

[~ Motor Current Detection Offset

+ (734
2 GH

Channel U-phase hd

5. Set the Channel Box in the Motor Current Detection Offset Area to U-phase.

6. 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



6.16 Adjusting the Motor Current Detection Signal Offset

6.16.2 Manual Adjustment

7. Set the Channel Box in the Motor Current Detection Offset Area to V-phase.

8. 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.

9. Repeat steps 4 to 8 until the torque ripple cannot be improved any further regardless of
whether you increase or decrease the offsets.

10. Reduce the amount by which you change the offsets each time and repeat steps 4 to 8.

Application Functions
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6.17 Forcing the Motor to Stop

6.17.1 FSTP (Forced Stop Input) Signal

Ml 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.O0O0OX. 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).

Information

Panel Operator and Digital Operator Displays
When a forced stop is performed, the Panel Operator will display FST and the Digital Opera-

tor 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.

6171 FSTP (Forced Stop Input) Signal

Clatsi:(s;:ca- Signal Connector Pin No. | Signal Status Description
ON (closed) Drive is enabled (normal operation).
Input FSTP Must be allocated.

OFF (open) The motor is stopped.

Note: You must allocate the FSTP signal to use it. Use Pn516 = n.OOOX (FSTP (Forced Stop Input) Signal Alloca-
tion) to allocate the FSTP signal to a connector pin. Refer to the following section for details.
Iz 6.1.1 Input Signal Allocations on page 6-4
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6.17 Forcing the Motor to Stop

6.17.2 Stopping Method Selection for Forced Stops

6.172 Stopping Method Selection for Forced Stops

Use Pn00A = n.O0OX0O (Stopping Method for Forced Stops) to set the stopping method for
forced stops.

Parameter Description Lt s
P Enabled cation
n.00oo Apply the dynamic brake or coast the motor to a stop
: (use the stopping method set in Pn001 = n.OOOX).
n.oOO10 Decelerate the motor to a stop using the torque set in
(default set- | Pn406 as the maximum torque. Use the setting of Pn001
ting) = n.O0O0X for the status after stopping.
Decelerate the motor to a stop using the torque set in After
Pn0O0A n.O00O20 Pn406 as the maximum torque and then let the motor restart Setup
coast.
Decelerate the motor to a stop using the deceleration
n.O0030 time set in PN30A. Use the setting of Pn001 = n.OOOX
for the status after stopping.
n.0040 Decelerate the motor to a stop using the deceleration
' time set in Pn30A and then let the motor coast.

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 (Servo
OFF or Alarm Group 1 Stopping Method).

Stopping the Servomotor by Setting Emergency Stop
Torque (Pn406)

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] [Torque]
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 Pn30A
(Deceleration Time for Servo OFF and Forced Stops).

Application Functions

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 O, 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.
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6.17 Forcing the Motor to Stop

6.17.3 Resetting Method for Forced Stops

Maximum speed

Operating speed

- x Deceleration time (Pn30A)
Maximum speed

\*Actual deceleration time =
Operating speed N

Actual
deceleration time

\ Pn30A

6.17.3 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 /S-ON (Servo ON Input) signal is input,
the forced stop state will be maintained even after the FSTP signal is turned ON.

Turn OFF the /S-ON signal to place the SERVOPACK in the base block (BB) state and then turn
ON the /S-ON signal again.

' OFF !
FSTP signal ON (normal operation) (forced stop request) ON (normal operation)
!
|
: ! OFF
/S-ON signal : ON ON
]
| | |
| | |
SERVOPACK Operating state ‘ Forced stop state: ! BB state ‘ Operating state

state FSTP is displayed.
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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.

G Fiow of Tral Operation ...............72

7.1.1  Flow of Trial Operation for Rotary Servomotors . . 7-2
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7.1 Flow of Trial Operation

7.1.1 Flow of Trial Operation for Rotary Servomotors

Flow of Trial Operation

711  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
1 according to the installation conditions. First, | I 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 | I Chapter 4 Wiring and Connecting SERVOPACKs
load. Do not connect the CN1 connector on
the SERVOPACK.

: : ; : IZ 7.2 Inspections and Confirmations before Trial Opera-
3 |Confirmations before Trial Operation tion on page 7-6
4 |Power ON -

Resetting the Absolute Encoder
5 | This step is necessary only for a Servomotor | I 5.17 Resetting the Absolute Encoder on page 5-50
with an Absolute Encoder.

« Trial Operation

Step Meaning Reference

Trial Operation for the Servomotor without
a Load

To power
supply T
1 5 7.3 Trial Operation for the Servomotor without a Load
on page 7-7
Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.
v
Trial Operation from the Host Controller for
the Servomotor without a Load
To powerT CN1, to host controller
supply | I 7.4 Trial Operation from the Host Controller for the Ser-
2 ] - vomotor without a Load on page 7-10

Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.




7.1 Flow of Trial Operation

7.1.1 Flow of Trial Operation for Rotary Servomotors

Step

Meaning

Reference

Trial Operation with the Servomotor Con-

CNT1, to host controller

—

I |Secure the motor flange to the

¥ machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

e 2
(e

f{

%:'

I 7.5 Trial Operation with the Servomotor Connected to
the Machine on page 7-17

H Trial Operation and Actual Operation
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7.1 Flow of Trial Operation

7.1.2 Flow of Trial Operation for Linear Servomotors

71.2

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
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,

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 7.2 Inspections and Confirmations before Trial Opera-
3 | Confirmations before Trial Operation tion on page 7-6
4 |Power ON -
Setting Parameters in the SERVOPACK
Step Nk i Pg;atmeter to Description Remarks Reference
. Set this parameter only if
5-1 | Pn282 Iﬁ'i?gﬁr Encoder you are using a Serial Con- | page 5-18
verter Unit.
Writing Parameters | Set this parameter only if
5-2 | - to the Linear Servo- | you are not using a Serial page 5-19
motor Converter Unit.
Motor Phase
5-3 | Pn080 = n.OOXO Sequence Selec- - page 5-23
5 tion
5.4 | Pno8o = n.OOox | Hority Sensor | page 5-25
Selection
This step is necessary only
5-5 | - Polarity Detection | for a Linear Servomotor with | page 5-26
a Polarity Sensor.
Pn50A = n.XOOO .
5-6 | and Pn50B = rertraval Signal | _ page 5-30
n.OOOX
5-7 | Pn483, Pn484 Force Control - page 6-63
Setting the Origin of the Absolute Linear
6 Encoder I 5.18.1 Setting the Origin of the Absolute Linear

Note: This step is necessary only for an Absolute
Linear Servomotor from Mitutoyo Corpora-
tion.

Encoder on page 5-53




7.1 Flow of Trial Operation

« Trial Operation

7.1.2 Flow of Trial Operation for Linear Servomotors

Step Meaning Reference
Trial Operation for the Servomotor without a
Load
To power
supply
1 IZ 7.3 Trial Operation for the Servomotor without a Load
on page 7-7
Trial Operation from the Host Controller for
the Servomotor without a Load
To power<—[ CN1, to
supply host controller
IZ 7.4 Trial Operation from the Host Controller for the
2 Servomotor without a Load on page 7-10
Trial Operation with the Servomotor Con-
nected to the Machine
To power-=—¢
supply T
3 5 7.5 Trial Operation with the Servomotor Connected to

the Machine on page 7-17

H Trial Operation and Actual Operation
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7.2 Inspections and Confirmations before Trial Operation

7.2

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-
leted.

gefer 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 Holding Brake

Power supply

24-V power supply or brake power supply

]
|AC DC 24 VDC




7.3 Trial Operation for the Servomotor without a Load

7.3.1 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.

731 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
+ Direct Drive Servomotors
Jogging Speed [Speed| [Position] [Torquel
Pn304 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 0.1 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 Speed
Pn305 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup

H Trial Operation and Actual Operation
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7.3 Trial Operation for the Servomotor without a Load

7.3.2 Applicable Tools

Soft Start Deceleration Time

Speed

Pn306 Setting Range Setting Unit Default Setting | When Enabled Classification
0 to 10,000 1ms 0 Immediately Setup
| : When an absolute encoder is used, you do not need to input the SEN signal. It is always
nformation active

732 Applicable Tools

The following table lists the tools that you can use to perform jogging and the applicable tool

functions.
Tool Function Operating Procedure Reference
Panel Operator Fn002 IZ 13.4.2 Jog (Fn002) on page 13-13
o [10 =-7-Series Digital Operator Operating Manual (Manual
Digital Operator Fn002 No.: SIEP S800001 33)
SigmaWin+ Test Run - Jog Iz Operating Procedure on page 7-8

733 Operating Procedure

Use the following procedure.

1. Select Test Run - Jog from the menu bar of the Main Window of the SigmaWin-+.
The Jog Operation Dialog Box will be displayed.

2. Read the warnings and then click the OK Button.

& WARNING

1t Is dangerous to operate this function, because the servomotor wil rotate

Always be sUreto check the User's manual befors operating

Pay particular attertion to the following points:

1. Perform safety checks around moving parts

Vhile th operation button is being depressed, the sarvomotor will run at
the JOG spesd set. Exectte after having confirmed that servomotor
operation wil presert no danger.

2. [Forward Run Prohikit (P-OT)Reverse Run Protibit (N-OT)] is disabied.

The Forward Run Prohibit (P-OT)Reverse Run Frohibtt (N-OT) signals are
disabled during JOG operation (the servamotor will not stop even if the
P-OT/N-OT signals are passed). When operating, carefully verify the action
and posttion of the servomotormachine

Clicking the OK hutton to start the JOG operation,

Cancel




7.3 Trial Operation for the Servomotor without a Load

7.3.3 Operating Procedure

3. Check the jogging speed and then click the Servo ON Button.

- JOG Speed Sefting

Pn304 . JOG Speed

] : = ‘

—Operat

Servo Ol
Ol Servo OFF ;

Faraverd!

+O

N~—

Reverse

-
(@]

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.

4. Click the Forward Button or the Reverse Button.
Jogging will be performed only while you hold down the mouse button.

I0G Operation AXIS#0

—JOG Speed Setting

Pn30d : JOG Speed

FDU [min-1] Edlit

[~ Operation

o Seryo OFF
I Servo 0N ;

Forward Reverse
— Lo Y
+O Om

5. After you finish jogging, turn the power supply to the SERVOPACK OFF and ON again.

This concludes the jogging procedure.

H Trial Operation and Actual Operation



7.4 Trial Operation from the Host Controller for the Servomotor without a Load

Trial Operation from the Host Controller for the Servomotor without a Load

Conform the following items before you start trial operation from the host controller for the Ser-
vomotor without a load.

« Make sure that the Servomotor operation reference from the host controller to the SERVO-
PACK and the I/O signals are set up properly.

« Make sure that the wiring between the host controller and SERVOPACK and the polarity of
the wiring are correct.

» Make sure that all operation settings for the SERVOPACK are correct.

The operation sequence for trial operation from the host controller for the Servomotor without a
load is given below.

AN
7/

Check the connections and status of the input signal circuits.

IS 7.4.1 Preparing the Servomotor for Trial Operation
on page 7-11

Preparations
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Trial Operation with Speed Control Trial Operation with Position Control
IZ 7.4.2 Trial Operation for Speed Control IZ 7.4.4 Trial Operation for Position Control
on page 7-13 on page 7-15

Position Control from the Host Controller
IZ 7.4.3 Trial Operation for Position Control from the
Host Controller with the SERVOPACK Used for Speed
Control on page 7-14

Trial Operation for Different
Control Methods

Trial Operation with the Machine and SERVOPACK
Refer to the following section for details.
5 7.5 Trial Operation with the Servomotor Connected to the Machine
on page 7-17




7.4 Trial Operation from the Host Controller for the Servomotor without a Load

7.4.1 Preparing the Servomotor for Trial Operation

/\ CAUTION

® Before you perform trial operation of the Servomotor without a load for references from the
host controller, make sure that there is no load connected to the Servomotor (i.e., that all
couplings and belts are removed from the Servomotor) to prevent unexpected acmdents

To power SupplyT CN1, to host controller

' Secure the motor flange to the
machine. Do not connect the
motor shaft to the load shaft.

\Y

-§
N, /'

74.1

Preparing the Servomotor for Trial Operation

This section provides the procedure to prepare the Servomotor for trial operation.

Preparations
Confirm the following items before you perform the procedure to prepare the Servomotor for
trial operation.

« Make sure that the preparations given in 7.1 Flow of Trial Operation on page 7-2 have been
completed.

« Make sure that the trial operation described in 7.3 Trial Operation for the Servomotor without
a Load on page 7-7 has been completed.

Operating Procedure

The following procedure assumes that the default settings are used for the 1/0 signals required
for trial operation. Refer to the following section for information on the default I/0 signal set-
tings.

I 4.2 Basic Wiring Diagrams on page 4-9

1. Wire the I/0O signals from the host controller.

Refer to the following section for details.
I 4.2 Basic Wiring Diagrams on page 4-9

2. Check the following items.
® Make sure that the /S-ON (Servo ON) signal can be input.

@Make sure that the P-OT (Forward Drive Prohibit) and N-OT (Reverse Drive Prohibit)
signals are ON (closed).
Setting Procedure
* Input the signal to turn ON CN1-42 and CN1-43 (closed).

» Set Pn50A to n.8000O (Set the signal to always enable forward drive) and Pn50B to
n.O0O08 (Set the signal to always enable reverse drive).

®Make sure that a reference is not being input.

H Trial Operation and Actual Operation



7.4 Trial Operation from the Host Controller for the Servomotor without a Load

7.4.1 Preparing the Servomotor for Trial Operation

@ If you are using a safety function, make sure that the safety function device is con-
nected to CN8.
Refer to the following section for the safety function device connection method.
= 4.6 Connecting Safety Function Signals on page 4-44

Information

You can set Pn002 to n.OO0O (Use the encoder as an incremental encoder) to tempo-
rarily use an absolute encoder as an incremental encoder. This makes it possible to
perform trial operation without setting up the absolute encoder or setting the SEN sig-
nal.

3. Connect the I/0O Signal Cable to the I/0 signal connector (CN1).

4. Turn ON the power supplies to the SERVOPACK.
The control power and main circuit power will be supplied.

5. Confirm that the Panel Operator display is as shown below.

=

I
_

b)

6. If you are using an absolute encoder, turn ON the SEN signal.
The current position will be read from the absolute encoder.
This step is not necessary if you are using an incremental encoder.

7. Check the status of the I/O signals.
« Using the SigmaWin+: Monitor - Wiring Check
« Using the Panel Operator or Digital Operator: Un005 (Input Signal Monitor)

The correct states of the input signals are given in the following table. If the actual states do not agree

with those given in the following table, correct the 1/0O signals.

Signal Correct State
/S-ON (Servo ON) Signal OFF
/P-CON (Proportional Control) Signal OFF
P-OT (Forward Drive Prohibit) Signal ON
N-OT (Reverse Drive Prohibit) Signal ON
/ALM-RST (Alarm Reset) Signal OFF

/P-CL (Forward External Torque Limit) Signal OFF

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

SEN (Absolute Data Request) Signal

» When using an absolute encoder: ON
» When not using an absolute encoder: OFF

8. Input the /S-ON (Servo ON) signal.
The servo will turn ON.



7.4 Trial Operation from the Host Controller for the Servomotor without a Load

7.4.2 Trial Operation for Speed Control

9. Confirm that the Panel Operator display is as shown below.

Iy

] ] e

If the above display appears, power is being supplied to the Servomotor and the servo is ON.

If an alarm is displayed, the servo is OFF and power is not being supplied to the Servomotor. Refer to
the following section, clear the alarm, and repeat the procedure from step 4.

I 12.2.3 Resetting Alarms on page 12-39

10. If you changed the settings of Pn50A or Pn50B in step 2, return the settings to their orig-
inal values.

This concludes the procedure to prepare the Servomotor for trial operation.

Proceed to one of the following sections according to the control method.
IZ 7.4.2 Trial Operation for Speed Control on page 7-13

I 7.4.4 Trial Operation for Position Control on page 7-15

74.2

Trial Operation for Speed Control

This section describes trial operation with speed control.

Preparations

Confirm the following item before you perform the procedure for trial operation with speed con-
trol.

» Make sure that the procedure to prepare the Servomotor for trial operation described in 7.4.1
Preparing the Servomotor for Trial Operation on page 7-11 has been completed.

Operating Procedure

1. Adjust the speed reference input gain (Pn300).
The default setting of Pn300 is for the rated speed at 6 V. If you want to use this setting, do not adjust
Pn300 and proceed to the next step.
To change the setting of Pn300, refer to the following section.
T 6.5 Speed Control on page 6-16

2. Set the speed reference (V-REF, SG voltage) to 0 V from the host controller and check
the rotation of the Servomotor shaft.
If the Servomotor shaft is rotating slightly, refer to the following section and adjust the reference offset
so that the shaft does not rotate.
& Adjusting the Speed Reference Offset on page 6-19

3. Input a low-speed, constant-speed reference from the host controller to operate the
Servomotor and visually check the motor speed.
« Rotary Servomotor example: For a speed reference of 60 min™', the shaft should rotate at 1 rotation
per second.
 Linear Servomotor example: For a speed reference of 60 mm/s, the Moving Coil should move at 60
mm/s.

4. Gradually increase the speed reference input from the host controller starting from 0 V.

5. Confirm that the motor speed agrees with the speed reference value.
« Using the SigmaWin+: Monitor - Monitor - Status Monitor and Monitor - Monitor - Motion
Monitor
» Using the Panel Operator or Digital Operator: Un001 (Speed Reference Monitor) and Un000 (Motor
Speed Monitor)

H Trial Operation and Actual Operation



7.4 Trial Operation from the Host Controller for the Servomotor without a Load

7.4.3 Trial Operation for Position Control from the Host Controller with the SERVOPACK Used for Speed Control

6. Confirm that the motor is operating in the correct direction.
If the motor direction is not correct, refer to the following section and change the motor direction.
I 5.6 Motor Direction Setting on page 5-17

7. Gradually reduce the speed reference input from the host controller back to 0 V.

8. Turn OFF the power supplies to the SERVOPACK.

This concludes the procedure for trial operation with speed control.

Proceed to the following section if you will perform position control on the host controller.

IS 7.4.3 Trial Operation for Position Control from the Host Controller with the SERVOPACK Used for Speed Control on page
7-14

Proceed to the following section if you will not perform position control on the host controller.

IZ 7.5 Trial Operation with the Servomotor Connected to the Machine on page 7-17

743

Trial Operation for Position Control from the Host Con-
troller with the SERVOPACK Used for Speed Control

This section describes the trial operation procedure to use the SERVOPACK for speed control
and perform position control at the host controller.

Preparations

Confirm the following item before you perform the procedure to use the SERVOPACK for speed
control and perform position control at the host controller.

« Make sure that the procedure described in 7.4.2 Trial Operation for Speed Control on page 7-
13 has been completed.

Operating Procedure
1. Turn ON the power supplies to the SERVOPACK.

2. Set Pn212 (Encoder Output Pulses) or Pn281 (Encoder Output Resolution).
Refer to the following section for details.
5 6.8.2 Setting for the Encoder Divided Pulse Output on page 6-52

3. Execute the following type of simple positioning from the host controller and confirm the

motion of the Servomotor.

« Rotary Servomotors: Input a reference to move the Servomotor one rotation and confirm that the
motor shaft moves one rotation.

« Linear Servomotors: Input a reference to move the Servomotor 100 mm and confirm that the motor
moves 100 mm either visually or with a monitor function.

To use a monitor function, perform one of the following.

» Using the SigmaWin+: Monitor - Monitor - Motion Monitor

« Using the Panel Operator or Digital Operator: Un003 (Rotational Angle 1 [unit: encoder pulses])

If the amount of Servomotor rotation (pulses) is not correct, check the setting of Pn212 or Pn281.

4. Gradually reduce the speed reference input from the host controller back to 0 V.
5. Turn OFF the power supplies to the SERVOPACK.
This concludes the trial operation procedure for position control from the host controller with

the SERVOPACK used for speed control. Proceed to the following section.
5 7.5 Trial Operation with the Servomotor Connected to the Machine on page 7-17



7.4 Trial Operation from the Host Controller for the Servomotor without a Load

7.4.4 Trial Operation for Position Control

744

Trial Operation for Position Control

This section describes the procedure for trial operation for position control.

Preparations

Confirm the following item before you perform the procedure for trial operation with position
control.

» Make sure that the procedure to prepare the Servomotor for trial operation described in 7.4.1
Preparing the Servomotor for Trial Operation on page 7-11 has been completed.

Operating Procedure
In this procedure, the electronic gear is set in the SERVOPACK and not in the host controller.

1. Turn OFF the /S-ON (Servo ON) signal from the host controller.
The servo will turn OFF.

2. Set Pn200 =n.O0O0OX (Reference Pulse Form) to the reference pulse form of the host
controller.

3. Set the reference unit and set the electronic gear ratio (Pn20E and Pn210) according to
the host controller.

4. Turn the power supply to the SERVOPACK OFF and ON again.
The new parameter settings will be enabled.

5. Input the /S-ON (Servo ON) signal from the host controller.
The servo will turn ON.

6. Input a low-speed pulse reference from the host controller.
Use a travel distance (number of reference pulses) that is easy to check (for example, the number of
pulses for one rotation).
For safety, set the number of references pulses for approximately the following motor speeds.
« Rotary Servomotors: 100 min™’
 Linear Servomotors: 100 mm/s

7. Check the number of reference pulses that are input to the SERVOPACK from the
changes in the input reference pulse counter before and after the reference.
» Using the SigmaWin+: Monitor - Monitor - Motion Monitor, Reference Pulse Counter
» Using the Panel Operator or Digital Operator: UnOOC (Input Reference Pulse Counter Monitor)

8. Check the actual number of motor rotations from the changes in the feedback pulse
counter before and after the reference.
* Using the SigmaWin+: Monitor - Monitor - Motion Monitor, Feedback Pulse Counter
» Using the Panel Operator or Digital Operator: UnO0D (Feedback Pulse Counter Monitor)

9. Confirm that the changes in the input reference pulse counter and the feedback pulse
counter (i.e., the values from steps 7 and 8) satisfy the following equation.
Change in input reference pulse counter = Change in feedback pulse counter x (Pn20E/Pn210)

10. Confirm that the Servomotor shaft is rotating in the direction specified by the reference.
If the rotation direction does not agree with the reference direction, refer to the following section and
change the rotation direction.

I 5.6 Motor Direction Setting on page 5-17

11.Input a pulse reference for a comparatively large number of motor rotations from the
host controller so that the Servomotor will operate at a constant speed.

H Trial Operation and Actual Operation



7.4 Trial Operation from the Host Controller for the Servomotor without a Load

7.4.4 Trial Operation for Position Control

12. Check the reference pulse speed input to the SERVOPACK with the input reference
pulse speed monitor.
+ Using the SigmaWin+: Monitor - Monitor - Motion Monitor, Input Reference Pulse Speed
+ Using the Panel Operator or Digital Operator: Un007 (Input Reference Pulse Speed Monitor)

The input reference pulse monitor uses the following formula.
» Rotary Servomotor with a 20-bit Encoder

Pn20E 1
Input reference pulse speed monitor = Input reference pulse speed [pulses/s] x 60 X
P pulse sp w pulse speed [pulses/s] x 60 “po1o~ X 52011,048,576) |
Reference input pulse speed/min Electronic Encoder pulse
gear ratio

 Linear Servomotors
Pn20E Linear encoder pitch [um] N 1

Input reference pulse speed monitor = Input reference pulse speed [pulses/s] x
b P P P P P o ] ‘Pn210‘ * ‘ Resolution ‘ 1,000
Electronic  Linear encoder resolution
gear ratio

13. Check the motor speed monitor.
+ Using the SigmaWin+: Monitor - Monitor - Motion Monitor, Motor Speed
» Using the Panel Operator or Digital Operator: Un008 (Motor Speed Monitor)

14. Confirm that the input reference pulse speed and the motor speed (i.e., the values from
steps 12 and 13) are the same.

15. Stop the pulse reference from the host controller.

16. Turn OFF the /S-ON (Servo ON) signal from the host controller.
The servo will turn OFF.

This concludes the procedure for trial operation with position control. Proceed to the following

section.
IS 7.5 Trial Operation with the Servomotor Connected to the Machine on page 7-17



7.5 Trial Operation with the Servomotor Connected to the Machine

7.5.1 Precautions

Trial Operation with the Servomotor Connected to the Machine

This section provides the procedure for trial operation with both the machine and Servomotor.

7.5.1

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 preform trial operation with the Servo-

Important motor connected to the machine in order to provide protection.

If you will use a brake, observe the following precautions during trial operation.

» Before you check the operation of the brake, implement measures to prevent vibration from
being caused by the machine falling due to gravity or 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.
5 4.4.4 Wiring the SERVOPACK to the Holding Brake on page 4-28

IS 5.13 Holding Brake on page 5-35

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.

7.5.2

Preparations

Confirm the following items before you perform the trial operation procedure for both the
machine and Servomotor.

» Make sure that the procedure described in 7.4 Trial Operation from the Host Controller for the
Servomotor without a Load on page 7-10 has been completed.

* Make sure that the SERVOPACK is connected correctly to both the host controller and the
peripheral devices.

« Safety Function Wiring

« If you are not using the safety function, leave the Safety Jumper Connector (provided as
an accessory with the SERVOPACK) connected to CN8.

« If you are using the safety function, remove the Safety Jumper Connector from CN8
and connect the safety function device.

 Qvertravel wiring
 Brake wiring
« Allocation of the /BK (Brake) signal to a pin on the I/O signal connector (CN1)
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7.5 Trial Operation with the Servomotor Connected to the Machine

7.5.3 Operating Procedure

« Emergency stop circuit wiring
» Host controller wiring

Refer to the following section and change the wiring to match the system configuration.
IZ 15.1 Examples of Connections to Host Controllers on page 15-2

753

Operating Procedure

1. Enable the overtravel signals.
I 5.12.2 Setting to Enable/Disable Overtravel on page 5-31

2. Make the settings for the protective functions, such as the safety function, overtravel,
and the brake.
[T 4.6 Connecting Safety Function Signals on page 4-44

I 5.12 Overtravel and Related Settings on page 5-30
I5 5.13 Holding Brake on page 5-35

3. Set the parameters that are required for the control method you will use.
T 6.5 Speed Control on page 6-16

T 6.6 Position Control on page 6-30
I 6.7 Torque Control on page 6-40

4. Turn OFF the power supplies to the SERVOPACK.
The control power supply and main circuit power supply will turn OFF.

5. Couple the Servomotor to the machine.

To power

CNT1, to
supply

To power «—s
i 4—[ { host controller

supplies

Secure the motor flange to the
machine, and connect the
motor shaft to the load shaft
with a coupling or other means.

.“ ‘; eF /
| c;tcf’l‘ﬁ!(«‘\\\\\\\\ \\/\\

6. 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.

7. Check the protective functions, such 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.

8. Input the /S-ON (Servo ON) signal from the host controller.
The servo will turn ON.

9. Perform trial operation according to 7.4 Trial Operation from the Host Controller for the
Servomotor without a Load on page 7-10 and confirm that the same results are obtained
as when trial operation was performed on the Servomotor without a load.

10. Check the settings of the parameters for the control method and confirm that the Servo-
motor operates according to machine operating specifications.

11.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.
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7.5.3 Operating Procedure

12. 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.
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7.6 Convenient Function to Use during Trial Operation

7.6.1 Program Jogging

Convenient Function to Use during Trial Operation

This section describes some convenient operations that you can use during trial operation.
Use them as required.

761 Program Jogging

You can use program jogging to perform continuous operation with a preset operation pattern,
travel distance, movement speed, acceleration/deceleration time, waiting time, and number of
movements.

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

» The program jogging operation is performed with position control, but a pulse reference is not
input to the SERVOPACK.

* You can use the functions that are applicable to position control, such as the position refer-
ence filter.

» The overtravel function is enabled.

» When an absolute encoder is used, you do not need to input the SEN signal. It is always
active.

* You cannot use reference pulse input multiplication switching.

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.OOOO0 (Use CCW as the forward direction).

Settin . :
of PnSS?O Setting Operation Pattern
Number of movements (Pn536)
_________ s e N
Waiti . Movement Speed ' !
(Waiting time 'Eog%%’ Servomotor: \ Travel | Travel Travel
- Forward -Ligear Servomotor: | distance, distance distance
n.0000 travel dis- Pnsgs : [ 1 (Pn531); (Pn531) ‘ ‘ (Pn531)
taﬂce) x Speed 0 ; | T T ; | T T
Number of ! =T ! 1 : :
movements -t ) -~
Waiting time ~ Acceleration/ Waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)

Continued on next page.
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7.6.1 Program Jogging

Continued from previous page.

Setting
Settin Operation Pattern
of Pn530 9 P
Number of movements (Pn536)
( \
Speed 0 Y
(Waiting time Movement Speed ! | |
«Rotary Servomotor: I ! !
— Reverse Pn533 ! distance ‘ distance | distance
0001 by travel dis- | «Linear Servomotor: ' (Pn531) | (Pn531) | (Pn531)
' tance) x Pn585 ! | |
Number of AT ) ! _1 _____ :"_ T
movements : : L‘J 1 1 S
- .~ -~
Waiting time  Acceleration/ waiting time Waiting time
(Pn535) deceleration  (Pn535) (Pn535)
time (Pn534)
(Waiting time
- Forwarq Number of movements (Pn536) Number of movements (Pn536)
by travel dis- ~ N
tance) x B e VRPN
Number of Travel \ | Gecelerafion " ot ergerv%?ﬁotor'
iting time time (Pn534) Waiting time . :
movements distance Wz(ig\rr]wgat\r)ne ) ar 5935) 9”53%
n.0002 | — (Waiting (Pn531)  \= i<l el 'Iﬁqugg%Servomotor:
time —» Speed O —
Reserve by | ! Travel i Travel Movement Speed
travel dis- T sancs aitance | |ty Sencmoor
taﬂce) % Waiting time/dece\eration Waiting time 1(Pn531) (Pn531) sLinear Servomotor:
Number of (Pr535) jime pnsas  (Pn535) | ! Pn585
umperor | 70 oo TE T
movements
(Waitingtime
— Reverse Number of moyiments (Pn536) Number of movements (Pn536)
is- A
by travel dis N N <
tance) x ! /gcoe\‘erattipn/ ! e o 2
leceleration , ! ©
Number of Waiting time | time (Pn534) Waiting time inatimel ' Travel | Movement Speed >
(Pn535) (Pn535) Waiting timey « Rotary Servomotor:
movements ; | ‘ , i (Pn535) f \distance, distance pn53né : 8‘
n.0003 | — (Waiting | Lo o ! . f 1Pns3Y)! (Pn531) « Linear Servomotor: =
time — For- | speed 0 mmm—— L i A \ ‘ P85 E
I 1 I | | o
ward by YA e 2
travel dis- distance distance Acoelorationy \Vaiting time Pn533 ’ _g
tance) x (Pn531) (Pn531) decalraton (Pn535) . gnggg Servomotor: ©
Numberof | oo e NS time(PnS34) ________________¥_ " 5
movements B
Number of movements (Pn536) 8_
A o
(Waiting time 4 N S
— Forward L a3- =
: ! ‘ i
i)aynté’svel dis ! | Travel | E Movement Speed
" _>. | ! distance ! ! « Rotary Servomotor: Pn533
n.Ooo4 Wagmg time ! ! (Pn531) | 1| »Linear Servomotor: Pn585
— Reserve ! ! v !
by travel dis-|  SPeed 0 ———F— —
| | ! ! | |
tance) x | L r ! Travel Movement Speed
Number of Waitina ‘ ] ' distance « Rotary Servomotor: Pn533
aiting time Ha i o Li .
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7.6 Convenient Function to Use during Trial Operation

7.6.1 Program Jogging

Information

If Pn530 is set to n.AOOOO0, n.OOO1, n.OOO4, or n.OOO5, 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.O0O0O2 or n.OOOS.
If you perform infinite time operation from the Panel Operator or Digital Operator, press the
MODE/SET Key or JOG/SVON Key to turn OFF the servo to end infinite time operation.

Related Parameters

Use the following parameters to set the program jogging operation pattern. Do not change the
settings while the program jogging operation is being executed.

» Rotary Servomotors

Program Jogging-Related Selections [Speed| [Position] [Torquel
Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 Immediately Setup
Program Jogging Travel Distance [Speed| [Position] |[Torquel
Pn531 Setting Range Setting Unit Default Setting When Enabled Classification
1t01,073,741,824 | 1 reference unit 32,768 Immediately Setup
Program Jogging Movement Speed [Speed]| [Position]| [Torque|
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] |[Torquel
Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1ms 100 Immediately Setup
Program Jogging Waiting Time [Speed]| [Position| [Torque]
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
+ Direct Drive Servomotors
Program Jogging-Related Selections [Speed| [Position| [Torquel
Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 Immediately Setup
Program Jogging Travel Distance [Speed| [Position| [Torquel
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]| [Torque|
Pn533 Setting Range Setting Unit Default Setting When Enabled Classification
1 to 10,000 0.1 min™ 500 Immediately Setup
Program Jogging Acceleration/Deceleration Time [Speed| [Position| [Torquel
Pn534 Setting Range Setting Unit Default Setting When Enabled Classification
2 to 10,000 1ms 100 Immediately Setup
Program Jogging Waiting Time [Speed]| [Position]| [Torque|
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
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» Linear Servomotors

7.6.1 Program Jogging

Program Jogging-Related Selections [Speed| [Position| |[Force |

Pn530 Setting Range Setting Unit Default Setting When Enabled Classification
0000 to 0005 - 0000 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
1to 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 and the applica-

ble tool functions.

Tool Function Reference
Panel Operator Fn004 I3 13.4.4 Jog Program (Fn004) on page 13-14
Digital Operator FnOO4 [T =-7-Series Digital Operator Operating Manual

(Manual No.: SIEP S800001 33)

SigmaWin+

Test Run - Program JOG Operation

I Operating Procedure on page 7-23

Operating Procedure

Use the following procedure.

1. Select Test Run - Program JOG Operation from the menu bar of the Main Window of

the SigmaWin+.

The Program Jog Operation Dialog Box will be displayed.

2. Read the warnings and then click the OK Button.

Program JOG Operation

A WARNING

This function is & dangerous function accompanied by operation of & mator.

Be sure to confirm an operation manual before execution
Be careful especially of the following points.

x|

1. Pleass check the safety near an operation part

2. Pleaze check the position of & machine

position, before executing Program JOG Operstion

& motor actually operates by the operation program set up when Program
JOG Operation was executed Please execute this function after fully
checking that there is no danger by operation of a motor

Please carry out a starting postion return etc. and be suretore-set up a

i~ The cautions on use

About an instruction waveform display

an actual instruction waveform.

About the current position display under execution

&5 & standard of & postion during execution

The displayed instruction wavetorm is calculated from the Program JOG
Operation parameter set up and presume.t may not be in agresment weith

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 & Servodrive Please refer to this information

Program JOG Operation is started. OKY

H Trial Operation and Actual Operation
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7.6.1 Program Jogging

3. Set the operating conditions, click the Apply Button, and then click the Run Button.
A graph of the operation pattern will be displayed.
F

AT | | i1 ] PRSN:Progrim JOG Movamant Distance
WA [reterence wnksl(1-107 3741 024)

Pri& s Progene SO0 Morvnment Spond
500 fmin-A] 1-40000)

PriSH Program MG AccelerstonCeceier abon Trme
00 ] (2-10000)

P55 Frogram 3 Valting Time
100 e (010000}
iR Mumdee f Tivsms 04 Prisgeaen 00 Mervarrmrd

3 [lmes) (010000 (0 frste)

PRS00 Program JOG Dperasien Relsted Swich
[+ ovatrgprsas - Forwarderan - vistng )

e (| o )

Funving Kifcrmation
Tokal Ter: 1277 ]

4. Click the Servo ON Button and then the Execute Button. The program jogging operation
will be executed.
F

Servo ONEFF operstion

(AT =] fndid]

O v |

(=)

[l =] ey

Funving Kifcrmation
Tokal Ter: 15N

Frunning condtion re-seting I

/\ 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.OOOX).
- 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.
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7.6.2 Origin Search

7.6.2

Origin Search

The origin search operation positions the motor to the origin within one rotation and the clamps

it there.
/\ CAUTION

® Make sure that the load is not coupled when you execute an origin search.
The Forward Drive Prohibit (P-OT) signal and Reverse Drive Prohibit (N-OT) signal are disabled
during an origin search.

Use an origin search when it is necessary to align the origin within one rotation with the
machine origin. The following speeds are used for origin searches.

« Rotary Servomotors: 60 min™
« Direct Drive Servomotors: 6 min™’
» Linear Servomotors: 15 mm/s

Servomotor Machine

ol

To align the origin within one
rotation 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 and the applica-
ble tool functions.

Tool Function Reference
Panel Operator Fn0O03 IiZ 13.4.3 Origin Search (Fn003) on page 13-13
L (10 =-7-Series Digital Operator Operating Man-
Digital Operator Fn003 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Setup - Origin Search IS Operating Procedure on page 7-25

Operating Procedure
Use the following procedure.

1. Select Setup - Origin Search from the menu bar of the Main Window of the SigmaWin+.
The Origin Search Dialog Box will be displayed.

H Trial Operation and Actual Operation
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7.6.3 Test without a Motor

2. Read the warnings and then click the OK Button.

Orig ch

A WARNING

It is cangerous to operate this function, because the servomotar will rotate
Alveays be sure to check the user's manual before operating.

Pay particular sttention to the following poirts:

1. Perform safety checks around moving parts
The servomator will actually turn st approximately B0min-1 (Bmin-1 with O
mator] while clicking the FORWARDMREVERSE button. Perform this after
thoroughly checking that there is no danger from servomator operation

2. [Forward Run Prohibit (P-OT))MReverse Run Prohibit (N-0T)] is disabled.

The Forward Run Prohibit (P-OT)/Rewverse Run Prohibit (N-OT) siunals are
disabled during origin search (the servomator will not stop even if the
P-OTIN-OT signals are passed). When operating, carefully werify the action
and postion of the servomotorimachine

Clicking the Ok button to start the Origin Search

3. Click the Servo ON Button.

- Origin Search Axis H0

Cancel

~Status

I Crigin Search Mot Executed

- Operation

Servo ON

O| S8rvo OFF

Forward

“)-I-

ffEvErsE

mE

4. Click the Forward Button or the Reverse Button.

An origin search will be performed only while you hold down the mouse button. The motor will stop
when the origin search has been completed.

: Drigin Search Axis #0
— Statu:
I Origin Search Completed
~ Operatio
Servo OFF
ol Servo ON ;
Forward Reverse
o+ )

This concludes the origin search procedure.

7.6.3

Test without a Motor

A test without a motor is used to check the operation of the host controller and peripheral
devices by simulating the operation of the Servomotor in the SERVOPACK, i.e., without actually
operating a Servomotor. This test allows you to check wiring, debug the system, and verify
parameters to shorten the time required for setup work and to prevent damage to the machine
that may result from possible malfunctions. The operation of the motor can be checked with
this test regardless of whether the motor is actually connected or not.
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7.6.3 Test without a Motor

SERVOPACK Simulates operation
Reference Reference without a motor.
Host controller \
x Response Response ‘

Use PnOOC = n.O0O0OX to enable or disable the test without a motor.

Parameter Meaning When Enabled | Classification
n.O00O00 . .
. Disable tests without a motor.
Pn00C |(default setting) After restart Setup
n.O00O01 Enable tests without a motor.

« While the test without a motor is being executed, the display on the Panel Operate will
alternate between tSt and the status of the SERVOPACK.
Refer to the following section for information SERVOPACK status displays.
I 13.1.3 Status Displays on page 13-4

« An asterisk is displayed on the status display of the Digital Operator while a test without a
motor is being executed.

Information

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

ey CEmoeEEn Information That Is Used Source of Information
Status
Motor information
Connected Encoder information Information in the motor that is connected
« Encoder resolution
« Encoder type
, , Setting of PN000 = n.XOOO (Rotary/Linear Startup
Motor information Selection When Encoder Is Not Connected)
Not connected . . » Encoder resolution: Setting of Pn00C = n.OOXO
.E%Cn%%ﬂépfrgggﬁ ttli(()) r;] (Encoder Resolution for Tests without a Motor)
« Encoder tvpe « Encoder type: Setting of Pn00C = n.OXOO (Encoder
yp Type Selection for Tests without a Motor)

If you use fully-closed loop control, the external encoder information is also used.

External Encoder Connection Information That Is .
Status Used Source of Information
Connected External encoder infor- Information in the external encoder that is con-
mation nected
* Resolution « Resolution: 256
Not connected * Encoder type « Encoder type: Incremental encoder

H Trial Operation and Actual Operation
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7.6.3 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 , o . .
+ Resolution Information in the linear encoder that is connected

» Encoder pitch
» Encoder type

Not connected

Motor information

Setting of Pn0O00 = n.XOOO (Rotary/Linear Startup
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)

» Related Parameters

Parameter

Meaning

When Enabled

Classification

n.oO00O0O
(default setting)

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.
n.0010 Use 20 bits as encoder resolution for tests
without a motor.
n.00020 Use 22 bits as encoder resolution for tests
without a motor.
Pn00C - - After restart Setup
Use 24 bits as encoder resolution for tests
n.0030 ;
without a motor.
n.0oO0O Use an incremental encoder for tests without
(default setting) | a motor.
n.04100 Use an absolute encoder for tests without a
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

» External encoder position

The load model will be for a rigid system with the moment of inertia ratio that is set in Pn103.
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Restrictions

7.6.3 Test without a Motor

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 9.2.31/0 Signal Monitor on page 9-5
* Items marked with “x” in the following utility function table

SigmaWin+ Panel Operator or Digital Operator Executable?
Menu Bar | SigmaWin+ Function - , Motor Not Motor | Reference
Button Name A [Nk | S8 (TS e I Connected | Connected
Origin Search Fn003 | Origin Search O O page 7-25
Resetting the Abso- Reset Absolute
lute Encoder Fn008 | &\ oder % © page 5-51
Autotune Analog 6-23
Fn009 | (Speed/Torque) Refer- O O ng: 6-417
Soeed/T Ref ence Offset pag
peed/ ‘orque neter- Manually Adjust Speed
(r?wnecri Offset Adjust- FnOOA Reference Offset O O page 6-23
Manually Adjusting the
FnOOB | Torque Reference Off- O O page 6-41
set
Adjust Analog Monitor
FnOOC O O 9-8
Analog Monitor Out- Output Offset page
put Adjustment Adjust Analog Monitor
Fn0OOD Output Gain O O page 9-8
Autotune Motor Cur-
FnOOE | rent Detection Signal X O
Motor Current Detec- Offset
tion Offset Adjust- , page 6-100
ment Manually Adjust Motor
FnOOF | Current Detection Sig- X O
Setup nal Offset
Parameter Write Pro- Write Prohibition Set-
hibition Setting Fno10 | ;g © © page 5-6
Multiturn Limit Setting
Multiturn Limit Setting |[Fn013 | after Multiturn Limit X @) page 6-83
Disagreement Alarm
Reset Configuration .
> Reset Option Module
Elréor of Option Mod- |[Fn014 Configuration Error O O page 12-42
Initializing the Vibra- Initialize Vibration
tion Detection Level Al Detection Level X X page 6-96
Setting the Origin of .
; Set Absolute Linear
tEhe Absolute Linear |Fn020 Encoder Origin X O page 5-53
ncoder
Reset Motor Type Fno21 Reset Motor Type o o B
Alarm Alarm
Software Reset Fn030 | Software Reset O page 6-94
Polarity Detection Fn080 | Polarity Detection X X page 5-26
Tuning-less Level Tuning-less Level Set-
Setting Fn200 ting X X page 8-15
Easy FFT Fn206 | Easy FFT X X page 8-92
Parameter | Initialize Servo” FnOO05 | Initialize Parameters O O page 5-9

H Trial Operation and Actual Operation
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7.6.3 Test without a Motor

SigmaWin+ Panel Operator or Digital Operator Executable?
Menu Bar | SigmaWin+ Function - . Motor Not Motor | Reference
Button Name Fn No.| Utility Function Name Connected | Connected
Autotuning without Advanced Autotuning
Host Reference ALY without Reference X X page 8-23
Autotuning with Host Advanced Autotuning
Reference ARz with Reference x x page 8-35
Tuning Custom Tuning Fn203 | One-Parameter Tuning X X page 8-42
Adjust Anti-reso- Adjust Anti-resonance
nance Control Fn204 1 control X X page 8-51
\S/ilgr:atlon Suppres- Fn205 | Vibration Suppression X X page 8-56
Display Servomotor
FnO11 Model O O
- Soft Vor- page 9-2
Fno12 Dlsplay oftware Ver: o o
sion
Monitori P t Inf ti i
onitoring | Product Information FnO1E Display SERVOPACK o o
and Servomotor IDs
Display Servomotor ID page 9-2
FnO1F | from Feedback Option O O
Module
Test Oper- | Jogging Fn002 | Jogging O O page 7-7
ation Program Jogging Fn004 | Program Jogging ©) O page 7-20
Alarm History Display [Fn00O | Display Alarm History O O page 12-40
Alarms i
Clearing the Alarm Fn006 | Clear Alarm History ©) (@) page 12-41

History

* The Initialize Button will be displayed when you select Parameters - Edit Parameters from the menu bar.
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This chapter provides information on the flow of tuning,
details on tuning functions, and related operating proce-
dures.
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8.1 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 8.3 Precautions to Ensure Safe Tuning on page 8-8

v

Perform the tuning-less function.

Response acceptable?

‘ No

‘ Estimate the moment of inertia. ‘

v

‘ Perform autotuning with or without a host reference. ‘

Y
©s 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

No

End
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8.1.1 Tuning Functions

8.1.1

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 8-11
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. Sg;ﬁg:gggﬁgl age 8-15
Estimation The moment of inertia ratio that is calculated here gr toraue contrél pag
is used in other tuning functions. a
The following parameters are automatically
adjusted in the internal references in the SERVO-
PACK during automatic operation.
Autotuning without : S;lnn)s (6., position loop gain and speed loop Speed control or page 8-23
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 8-35
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-
. tion.' . . Speed control or
Custom Tuning  Gains (e.g., position loop gain and speed loop it trol page 8-42
gain) position contro
- Filters (torque reference filter and notch filters)
* Friction compensation
+ Anti-resonance control
Anti-resonance This function effectively suppresses continuous Speed control or ade 8-51
Control Adjustment | vibration. position control pag
Vibration This function effectively suppresses residual vibra- .
Suppression tion if it occurs when positioning. Position control page 8-56
; } . . . . Speed control,
Speedt.RlppIe Com 'Sl'hgsegmctlon reduces the ripple in the motor position control, page 8-60
pensation peea. 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 8-66
justment Function | o qits. use.
. . . Speed control,
Manual Tuning Iwo;rgasmorges\gually adjust the servo gains to adjust position control, page 8-74
P ' or torque control

(@)}
£
5
=
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8.1 Overview and Flow of Tuning

8.1.2 Diagnostic Tool

812 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 8-90

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 8-92




8.2 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
£
5
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8.3 Precautions to Ensure Safe Tuning

8.3.1 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.

8.3.1

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 5.12 Overtravel and Related Settings on page 5-30

8.3.2

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.

I 6.11 Selecting Torque Limits on page 6-63

8.3.3

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] =
[ ] Pn102 [0.1/s)10°2*3 * Linear encoder pitch [um}/1,000  Pn20E



8.3 Precautions to Ensure Safe Tuning

8.3.3 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
60 * Pn1020.1/5)/10"2 3 Pn2oE

Pn520 > x (1.2t02)™

» Linear Servomotors

Maximum motor speed [mm/s] Resolution Pn210
Pn102 [0.1/5)/10"% *3 * “Uinear encoder pitch [um}/1,000  Pn20E

Pn520 > x (1.2t02)™

*1. Refer to the following section for details.
T 5.16 Electronic Gear Settings on page 5-45

*2. When model following control (Pn140 = n.O0O0O1) 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
(PnOOB = n.OO0ON).

*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
Pn210
Pn20E

6,000 and an encoder resolution of 16,777,216 (24 bits). Pn102 is set to 400. 1—

6,000 16,777,216 1
Pn520 = X X T x2
60 400/10 16

2,621,440 x 2

5,242,880 (default setting of Pn520)

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

Related Alarms

Alarm Number Alarm Name Alarm Meaning
A.d00 Position Deviation This alarm is displayed when the position deviation exceeds the set-
; Overflow Alarm ting of Pn520 (Position Deviation Overflow Alarm Level).

(@)}
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8.3 Precautions to Ensure Safe Tuning

8.3.4 Vibration Detection Level Setting

8.34

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 6.15 Initializing the Vibration Detection Level on page 6-96

8.3.5

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

A.d01

Position Deviation
Overflow Alarm at
Servo ON

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

A.d02

Position Deviation
Overflow Alarm for
Speed Limit at Servo
ON

If position deviation remains in the deviation counter, the setting of
Pn529 or Pn584 (Speed Limit Level at Servo ON) will limit the speed
when the servo is turned ON. This alarm occurs if reference pulses
are input and the setting of Pn520 (Excessive Position Deviation
Alarm Level) is exceeded.

Refer to the following section for information on troubleshooting alarms.

I3 12.2.3 Resetting Alarms on page 12-39



8.4 Tuning-less Function

m Tuning-less Function

8.4.1 Application Restrictions

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 servo is turned ON.

® The tuning-less function is disabled during torque control.

® The Servomotor may momentarily emit a sound the first time the servo is turned ON after
the Servomotor is connected to the machine. This sound is caused by setting the automatic
notch filter. It does not indicate a problem. The sound will not be emitted from the next time

® The 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.

Application Restrictions

The following application restrictions apply to the tuning-less function.

Function Executable? Remarks
Vibration Detection Level
o O -
Initialization
Moment of Inertia Estimation % Disable the tuning-less functlonl (Pnj 70 = n.E!EIElO)
before you execute moment of inertia estimation.
Autotuning without Host « Disable the tuning-less function (Pn170 = n.OOO30)
Reference before you execute autotuning without a host reference.
Autotuning with Host Reference X -
Custom Tuning _
Anti-Resonance Control » 3
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 -
Gain Selection -
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

(@)]
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8.4 Tuning-less Function

8.4.2 Operating Procedure

84.2

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.ooon 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.OO0O (Use tuning-less type 1) or n.0OO10 (Use tuning-less

type 2).

Parameter Meaning When Enabled | Classification
n.O0ood 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.0O0O20 .
(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.OOO0O1).

» The test without a motor function must be disabled (PnO0OC = n.OO0OO0).

€ Step
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.

1. Select Setup - Response Level Setting from the menu bar of the Main Window of the
SigmaWin+.
The Response Level Setting Dialog Box will be displayed.



8.4 Tuning-less Function

8.4.3 Troubleshooting Alarms

2. Click the A or ¥ Button to adjust the response level setting. Increase the response
level setting to increase the response. Decrease the response level setting to suppress
vibration.

The default response level setting is 4.

Response Level Setting Description Remarks
7 Response level: High

6

5
4 (default setting)

3

You cannot select these levels if tuning-less type 1 or 2
(Pn14F = n.OO00O or n.OO10) is used.

2
1
0 Response level: Low

3. Click the Completed Button.
The adjustment results will be saved in the SERVOPACK.

& Related Parameters

B Tuning-less Rigidity Level
If you use tuning-less type 1 or 2 (Pn14F = n.OO0O00O or n.OO10), set the tuning-less level to

between 0 and 4 (Pn170 = n.O0O0O to n.O400). Do not set the tuning-less level to between
5and 7 (Pn170 = n.0O0500 to n.O700).

Parameter Description When Enabled | Classification
n.000O0 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.0O6e00 Tuning-less rigidity level 6
n.O700 Tuning-less rigidity level 7 (high rigidity)

B Tuning-less Load Level

Parameter Description When Enabled | Classification o
n.0O00O0 Tuning-less load level O é
n.1000 . .
Pn170 (default setting) Tuning-less load level 1 Immediately Setup
n.2000 Tuning-less load level 2

843 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.XODOO or decrease the setting of Pn170 = n.OXOO.



8.4 Tuning-less Function

8.4.4 Parameters Disabled by Tuning-less Function

844 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.O0O0OX
Gain Selection-Related Parameters | Gain Switching Selection Pn139= n.O0O0OX
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.
845 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
n.0ooo automatically 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.O100 cally during execution of autotuning without a
(default setting) | host reference, autotuning with a host refer-
ence, and custom tuning.
846 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
Pn40C Second Stage Notch Filter Frequency
Pn40D Second Stage Notch Filter Q Value




8.5 Estimating the Moment of Inertia

8.5.1 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 8.6.4 Operating Procedure on page 8-25

8.5.1

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 moment of inertia esti-
mation, you can get an accurate load moment of inertia simply by operating the motor in the
actual system in forward and reverse a few times.

The motor is operated with the following specifications.

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

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

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

SERVOPACK Travel distance

Servomotor

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

8.5.2

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

(@)]
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8.5 Estimating the Moment of Inertia

8.5.3 Applicable Tools

« When proportional control is used

Note:If you specify calculating the moment of inertia, an error will occur if the /P-CON (Proportional Control) sig-
nal changes to specify the proportional action during moment of inertia estimation.

« When mode switching is used

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

* When speed feedforward or torque feedforward is input

Preparations

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

» There must be no overtravel.

» The servo must be OFF.

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

« The gain selection switch must be set to manual gain selection (Pn139 = n.OO0OO0).
 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.OO0O0).

8.5.3

Applicable Tools

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

Tool Function ’ Operating Procedure Reference
Panel Operator You cannot estimate the moment of inertia from the Panel Operator.
SigmaWin+ Tuning - Tuning ‘ = 8.5.4 Operating Procedure on page 8-16

8.54

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.

/\ 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.OOOX).
« If you cancel operation with the Cancel Button, the motor will decelerate to a stop and then enter
a zero-clamped state.




8.5 Estimating the Moment of Inertia

3.

8.5.4 Operating Procedure

Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.

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

Click the Execute Button.

A WARNING

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

<Safety Precautions>

1 Before executing this function make sure that the emergenc
The response speed may change considerably during tuning

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

when nee

stop (power off) can be actr

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 exiremely 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 lo sel the ratio. The setting can be performed from the Tuning window

6. If vibration is generated, execute custom tuning

Cancel I

||

Click the Execute Button.
- X

-3
Precautions I

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

Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute
=

81 < Edit
R 2

Autotuning
Reference input from host controller
@ Position reference input

Autotuning

1]

Mo reference input
T

Advanced adjustment Finish I

o
£

5
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

4. Set the conditions as required.

4
Condition Feference Operalion / =
Setting - Transmission i Measurement = iite Results
Flease set the following conditions far Moment of Inertia |dentification. Setting Help
Help || | @
@ _ESpaed Loop Setlingl *|Fieferenca Selection I| @
n0EEpeed Coop Gain '—I
400 [0.1HZ] Edit |11 000rnin-1(2.50 turres bdes] 'l Sz Confirm | @
Prl1:5peed Loop Integral Time Constant 1
2000 [0.01ms] -|Detai|ed Setting(limitation in operationf @
i i Acceleration
Id:;lulflcahon start level o | — | ‘ 4 o000
% it | .
[ 5000.00 - 45836.62 ) [min-1/5]
©) | Speed
pee
A CAUTION ———— e #[1000.00
The Mament of Inertia R atia can not be identified [916-1100.00) [min-1]
comectly under the following cases:
TR . Moving distance
1. When the torque limit iz active
Please see the Setting Help in detail. i %|250 -
Execute the software reset function, or turn the power off Lo ! et
and then an after completion of execution.
< Back " Mext > I" Cancel ||
® ®

® 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.



8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

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

Reference confirmation

Woving distance  [1.00 [rotation]

Driving pattern

T2

V:Speed 40000  [min-1]

T1:Acceleration Time 50 [ms]

T2 Constant-speed time 100 [ms]

Total operation time 400 [ms]

oK

@ 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 and undershooting may occur and may cause the maximum speed setting to be
exceeded temporarily. Allow sufficient leeway in the settings.

Information When Measurement Is Not Correct
Estimating the moment of inertia ratio cannot be performed correctly if the torque limit is

activated. Adjust the limits or reduce the acceleration rate in the reference selection so
that the torque limit is not activated.

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

6. Click the Start Button.

A Reference Transmission AXISH#2
Condition - Referance - Operation /  w .
Setting Transmissior Measuremen giilis Basnits
Transferring Reference Conditions to the Servopack | Start ” ‘i @
|_ < Back_|| E" cancel_|H—— (5)

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

the progress of the transfer.

o
£
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

@ Cancel Button
The Cancel Button is enabled only while data is being transferred to the SERVOPACK.
You cannot use it after the transfer has been completed.

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

@ Next Button
This button is enabled only when the data has been transferred correctly. You cannot use
it if an error occurs or if you cancel the transfer before it is completed.
Click the Next Button to display the Operation/Measurement Dialog Box.

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

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

8. Click the Servo On Button.

A Operation/Measurement AXISH#2

Condition = Reference = Operation/ “ .
Settine Transmissior Maasuremen ielnesule _ Precautions |
1Count Identification/Fwd Measurement...Preparation
Servo ON/OFF operation Run
o
Servo On Forwar d

Moment of Inertia
— Ratio orier to

"”"’ﬁ Boo  m
<= v
®

Identified Moment of
nertia Rati

[%1

l [ Cancel |

9. 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.

10. Click the Reverse Button.

R Operation/Measurement AXISH#2
Condition =  Reference wm  Operation / .
Setting Transmissior Messuremen Write Results _ Precautions_|
1Count Identification/Rev. Measurement.. Prep. Complete
Servo ON/OFF operation Run
=] Sg
Servo On Forwar d Reverse
Moment of Inertia
— Ratio orior to
ooy poo (%]
E@ H ﬂ <xxxm v
Identified Moment of
nertia Ratio
[%]
\ | [Coance ]

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.
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

A Operation/Measurement AXISH#2

Condition = Reference = Operation/ “ .
Satting Tt e e Reeuhe _Precautions_|
2Count Identification/Fwd Measurement...Prep. Complete

Servo ON/OFF operation Ru

Moment of Inertia
Ratio orier to

] ; [T —
E ‘I mﬁ v .
® Identified Momant of
nertia Ratic

77 [%1

‘ l [ Cancel |

11. Repeat steps 8 to 9 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.

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

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

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

Moment of Inertia Identi x|

& It turns the Servo OFF,
coes |

14. Click the Writing Results Button.

B Write Results AXIS#H2

Condition = Reference  m  Operstion/ e o oo

Setting Transmissior Measuremen
Writes the Identified Moment of Inertia Ratio.
o
£
5
S I Ratio Inertia Rat '_
@ _—| B2 |m > 100 T&] ©)]
® 8
[ @

- =1

@ Identified 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.
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8.5 Estimating the Moment of Inertia

8.5.4 Operating Procedure

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

15. 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.

16. Click the OK Button.
S

& The software reset Function should be executed since the moment of inertia {mass) identification function was
executed,

Click the OK buttan to executs the softwars reset function,

After the Cancel button is clicked, an alarm will occur when the servo is burned on by external signal, Turn the power
off and then on again to dear the alarm.

17. Click the Execute Button.

© Software Reset AXISH#H?

The software reset function will 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.
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8.6 Autotuning without Host Reference

8.6.1 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.OOO0O1 (default setting)). Disable the tuning-less function (Pn170 = n.OOOO0)
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.OOO3O (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 (PnO0OB = n.O0O01) and then turn
the power supply OFF and ON again.

8.6.1

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 8.6.7 Related Parameters on page 8-33

The motor is operated with the following specifications.

Maximum speed Rated motor speed x %

Rated motor torque: Approx. 100%

Acceleration , ) . - .
Note: The acceleration torque depends on the setting of the influence of the moment of inertia ratio

Torque (Pn108), machine friction, and external disturbance.
Rotarv Servomotors You can set the desired travel distance. The default setting
Y is for a value equivalent to 3 motor shaft rotations.
Travel Distance Direct Drive Servomotors You can set the desired travel distance. The default setting

is for a value equivalent to 0.3 rotations.

You can set the desired travel distance in increments of

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

Tuning
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8.6 Autotuning without Host Reference

8.6.2 Restrictions

Rated motor speed

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

Example of Automatic Operation Pattern

/\ 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.

8.6.2

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.
Iz 8.7 Autotuning with a Host Reference on page 8-35

I 8.8 Custom Tuning on page 8-42

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 the /P-CON (Proportional Control) sig-
nal 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



8.6 Autotuning without Host Reference

8.6.3 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 (PnO0OC = n.OO0OO0).

» There must be no alarms or warnings.

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

» The parameters must not be write prohibited.

» The tuning-less function must be disabled (Pn170 = n.0OO03O0), or the tuning-less function
must be enabled (Pn170 = n.OO0O0O1) 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
autotuning without a host reference. The SERVOPACK will return to speed control after
autotuning has been completed.

» Reference pulse input multiplication switching is disabled during autotuning without a host
reference.

Information

8.6.3

Applicable Tools

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

Tool Function Operating Procedure Reference

You cannot perform autotuning without a
host reference from the Panel Operator.

- (11 =-7-Series Digital Operator Operating
Digital Operator Fn201 Manual (Manual No.: SIEP S800001 33)

SigmaWin+ Tuning - Tuning 2 8.6.4 Operating Procedure on page 8-25

Panel Operator -

8.6.4

Operating Procedure

Tuning

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

/\ CAUTION "8

® 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. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.

The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.
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8.6 Autotuning without Host Reference

8.6.4 Operating Procedure

3. Click the Execute Button.

Tur

A WARNING

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

<Safety Precations>
1 re execuling this function, make sure that the emergen:
The response speed may change considerably during tuning

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

when needs

p (power off) can be activater

2 ¢ m the safety of the area adjoining the drive u
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 narmal operation
Running the motor without resetting the origin ean lead to an overrun and is exiremely dangerous

is used for a vertical axis, check the safety of the syste

14 When the moment of inertia (mass) identific ation func
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 it

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

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

6. If vibration is generated, execute custom tuning

Cancel

4. Click the OK Button.

& WARNING

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

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

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

Do you want to continue tuning?

[ ox | Cancel |

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

~Moment of inertia (mass) ratia identification

Pri103 : Mamert of Inertia Ratio

Execute

I 100 o Edit
4

Reference input from host controller

[~ Autatuning

" Position Reference Input

Autotuning

X

Advanced adjustment Finish
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8.6 Autotuning without Host Reference

8.6.4 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.

i Autotuning - Setting Conditions AXIS#1 x|

Set condtions

~Sweitching the load momert of intertia (oad mass) identification

» Switching the load moment of inertia (load mass)
identification Box
Specify whether to estimate the moment of inertia.

i, gain sdiustment specialized for positioning will be executed. In addition, the:
llowving automatic adjustments can be executed: Mods! following cortral,
notch fiter, anti-resonance control, and vibration suppression

i~ Mechanism selection

||2 Ball screw mechanism or inesr motor _v||

Executes acdjustment sutable for relatively high-rigicty mechanism, such a5 2
all screw or linear motor. Select this type it there is na applicable mechanism

~Distance

The moving range from the current value is specified

1 98 %1000 = 8000 [reference units]
99990 - 99990
£ J E a [Retation]

(Setting invalic range : -31 - 31

~ Tuning parameters

I~ Start tuning using the default settings |

| hlest = Il Cancel

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

[ mement ot nerte = ot presumea: 3 0: A moment of @nert@a @s presumed. (default setting)
1: A moment of inertia is not presumed.
[ Mode selection
2F iti .
T k| * Mode selection Box

Set the mode.

Mode Selection Description

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

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

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

1: Standard

2: For positioning

3: For positioning
especially to pre-
vent overshooting

-+ Mechanism selection Box

Select the type according to the machine element to
drive.

If there is noise or if the gain does not increase, better
results may be obtained by changing the rigidity type.
Select the type according to the following guidelines.

Mechanism

Selection Description

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

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

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

* 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.

o
£
5
=
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8.6.4 Operating Procedure

7. Click the Servo ON Button.

j°Z Autotuning - Automatic setting AXIS#1 x|

~Servo OMIOFF operation

Servo ON

Q Ewor o

r~ Tuning

St tuing

B

Made selection

[2For postioning

Mechanism selection

|2 Biall screw mechanizm or linear mator

Distance
{Oiiatch fiter EBUDU [referencs units]
Oantires ag T —
va Suppress
Precautions | = Back | Finish | Cancel I

8. Click the Start tuning Button.

ifE Autotuning - Automatic setting AXIS#1 x|

[~ Servo ONIOFF operation
Waiting for execution

Servo OFF

@ I Serva ON Q

~Tuning

Start tuning

)

Made selection
|2 For postioning

Mechanism selection

2Bl screw mechanism or lnear motor

Distance
Onictch fiter B000 [reference units]
Oartires ad 5 mEE
Ovin Suppress 2
Precautions | <Back | Fusn | Cancel |

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

A WARNING

Please check the safety near an operation part.
Execute?

The motor will start operating and tuning will be executed.

Vibration that occurs during tuning will be detected automatically and suitable settings will be made
for that vibration. When the settings have been completed, the indicators for the functions that were
used will light at the lower left of the dialog box.
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8.6.5 Troubleshooting Problems in Autotuning without a Host Reference

j’Z Autotuning - Automatic setting AXISE2 i |
Servo ONIOFF operstion
Waiting for execution
Servo OFF
m o I Servo ON Q
Oscillation level
measurement L
-Tuning
| Cancel
Gain search
behaviour evaluation | Eﬂ
Tuning completed Mode selection
11:Standard
Mechanism selection
(2:Ball screw mechanism or linear motor
Distance
Oncteh fiter 145000 [reference units]
Oantires A o | [Rotation)]
Precautions Back | Finish | =ancel I

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.

865 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. Sﬁghe travel distance again in step 6 of the proce- o
: £
« Disable the tuning-less function (Pn170 = é
n.O0O00).
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.
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8.6.5 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 function and the vibration sup-
pression 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 8-30

Positioning was not
completed within
approximately 10 sec-
onds after position
adjustment was com-
pleted.

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

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

 Turn OFF the /P-CON (Proportional
Control) signal.

€ When an Error Occurs during Calculation of Moment of Inertia

Possible Cause

Corrective Action

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

* Increase the
* Increase the

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

The moment of inertia fluctuated greatly and did not

converge within 10 tries.

of inertia.

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

Low-frequency vibration was detected.

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

The torque limit was reached.

limit.

starting level

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

» Double the setting of moment of inertia calculation

(Pn324).

The speed control section changed to proportional
control during calculation of the moment of inertia,
e.g., the /P-CON (Proportional Control) signal was

input.

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.

Pn561

Overshoot Detection Level [Speed| [Position] [Torquel
Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 100 Immediately Setup




8.6 Autotuning without Host Reference

8.6.6 Automatically Adjusted Function Settings

8.6.6

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.O0O0O (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.OO10 (Adjust automatically) (default setting).
Vibration will be detected during autotuning without a host reference and anti-resonance con-

trol will be automatically adjusted.

Parameter Function When Enabled | Classification

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

I host reference, autotuning with a host refer-
ence, and custom tuning. ) ) )
Pn160 - - 9 - Immediately | Tuning ‘E:
Adjust anti-resonance control automatically 5
n.O00O10 during execution of autotuning without a host =

(default setting) | reference, autotuning with a host reference,

and custom tuning. n
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@ 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.O0O0O (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.

Parameter Function When Enabled | Classification

Do not adjust vibration suppression automati-
cally during execution of autotuning without a
host reference, autotuning with a host refer-
ence, and custom tuning.

Adjust vibration suppression automatically
n.O100 during execution of autotuning without a host
(default setting) | reference, autotuning with a host reference,
and custom tuning.

n.000O0

Immediately Tuning

Pn140

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

machine
« Changes in the friction resistance resulting from variations in the machine assembly

» Changes in the friction resistance due to aging
The conditions for applying friction compensation depend on the mode selection.

Mode Selection Settings Friction Compensation
1. Standard Based on the setting of Pn408 = n.XOOO
' (Friction Compensation Function Selection)”

2: For position control

" - - Adjusted with friction compensation.
3: For position control (emphasis on overshooting)

Parameter Function When Enabled | Classification
n. 000D . Disable friction compensation.
Pn408 |(default setting) Immediately Setup
n. 1000 Enable friction compensation.

* Refer to the following section for details.
I3 Required Parameter Settings on page 8-69
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8.6.7 Related Parameters

& 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 (V-REF), and the torque feedforward input (T-
REF) will be disabled.

To use the speed feedforward input (V-REF), the torque feedforward input (T-REF), and model
following control from the host controller in the system, set Pn140 to n.1000 (Use model fol-
lowing control and speed/torque feedforward together).

Parameter Function When Enabled | Classification

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

Pn140 Immediately Tuning

Use model following control and speed/torque

n.1000 feedforward together.

Refer to the following section for information on the torque feedforward input (T-REF) and the
speed feedforward input (V-REF).
Iz Torque Feedforward and Speed Feedforward on page 8-84, M Speed Feedforward on page 8-86

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 (V-REF) or torque feedforward input (T-REF) from
Important  the host controller. However, model following control can be used with the speed feedforward
input (V-REF) or torque feedforward input (T-REF) if required. An unsuitable feedforward input
may result in overshooting.

8.6.7

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 2
Pn123 Friction Compensation Coefficient Yes S
Pn124 Friction Compensation Frequency Correction No

Pni125 Friction Compensation Gain Correction Yes n
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
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8.6 Autotuning without Host Reference

8.6.7 Related Parameters

Parameter Name Automatic Changes
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
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.




8.7 Autotuning with a Host Reference

8.7.1 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.

8.7.1

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.
IzZ 8.7.7 Related Parameters on page 8-41

Movement

speed

=7 Operation
references

Host controller

References

Responses

Travel Distance

Day

SERVOPACK Servomotor

/\ 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

8.7.2

Restrictions

Systems for Which Adjustments Cannot Be Made

Accurately

Adjustments will not be made correctly for autotuning with a host reference in the following

cases. Use custom tuning.

» When the travel distance for the reference from the host controller is equal to or lower than
the setting of the positioning completed width (Pn522)

« Rotary Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the rotation detection level (Pn502)

* Linear Servomotors: When the movement speed for the reference from the host controller is
equal to or lower than the setting of the zero speed level (Pn581)

« When the time required to stop is 10 ms or less
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8.7 Autotuning with a Host Reference

8.7.3 Applicable Tools

» 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 8.8 Custom Tuning on page 8-42

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.OO0OO0).
» 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.O0O00).

» The parameters must not be write prohibited.

8.7.3

Applicable Tools

The following table lists the tools that you can use to perform autotuning with a host reference

and the applicable tool functions.

Tool Function Operating Procedure Reference

Panel Operator B reference from the Panel Operator.

You cannot perform autotuning with a host

Digital Operator Fn202 ual (Manual No.: SIEP S800001 33)

[J1 =-7-Series Digital Operator Operating Man-

SigmaWin+ Tuning - Tuning

Iz 8.7.4 Operating Procedure on page 8-36

8.74

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. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.
The Tuning Dialog Box will be displayed.
Click the Cancel Button to cancel tuning.



8.7 Autotuning with a Host Reference

8.7.4 Operating Procedure

3. Click the Execute Button.

A WARNING

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

ower off) can be activate

ting this func make sure that the c
The response speed ma; inge considerably during tuning
Before executing this function, make sure that the emergency stop (power off) can be activated when needed

2. Confiem the safety of the area adjoining the drive unit
Before executing this function, always confirm that the area within the motor motion range
and direction is clear for safe operation. Provide protective devices to ensure safety in

the event of overtraveling or other unexpected movement

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

4. When the moment of inertia (mass) identification function is used for a vertical axis. check the safety of the system
When the moment of inertia (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 setthe ratio. The Setting can be performed from the Tuning window.

& If vibration is generated, execute custom tuning

Cancel

4. Click the OK Button.

Tuning X

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
setling

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

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

Do you want to continue tuning?

ok | Cancel |

5. Select the Position reference input Option in the Autotuning Area and then click the
Autotuning Button.
= Tuning X

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

Moment of inertia (mass) ratio identific ation
Pn103 : Moment of Inertia Ratio

Execute
=

100 % Edit

Autotuning
Reference input from host controller

Pasition reference input

€ No reference input
=Ly

Autotuning

Tuning

Advanced adjustment Finish n

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.
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8.7 Autotuning with a Host Reference

8.7.4 Operating Procedure

i Autotuning - Setting Conditions AXIS#1 x|

Set condtions.

~Mace selection

I|2 For posttioning =l |

E gein adustment specialized for postioning will be exeeuted. In

dcition, the folloving sutomatic adiustments can be executect
ol following control, notch fiter, anti-resonance control, and
iration suppression

~Mechanism selection

| |2 Ball screw mechanism or inear motor - | -

Execites aciustment suitable for relatively high-rigicity mechanism,
uch a3 & ball sorevw of linesr motor. Select this type if there iz no
pplicable mechEnism

~Tuning parameters

I~ Start tuning using the default settings |

» Mode selection Box
Set the mode.

Mode Selection Description

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

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

2: For positioning

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

3: For positioning
especially to pre-
vent overshooting

» 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.

7. Click the Yes Button.

Autotuning X

A CAUTION

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

When tuning stans, the current tuning results will be
lost

Do you want to execute tuning?

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

Mechanism

Selection Description

Tuning is performed for a mecha-
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.qg.,
mechanism or linear | a ball screw or Linear Servomotor.
motor Use this setting if there is no other

appropriate setting.

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

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

i Autotuning = Moment of Inertia Ratio Setting X

A CAUTION

i Moment of Inertia Ratio is not comrectly set, vibration may be
generated

Is Morment of Inertia Ratio correctly set?

Pn103 : Moment of Inertia Ratio (0 - 20000)
100 [%]

= Back i Mext = l Cancel
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8.7 Autotuning with a Host Reference

8.7.4 Operating Procedure

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

i 2 Autotuning - Automatic setting AXIS#1 x|

— Tuning

Waiting for exacution .
Turn the zervo on, input the reference from the host

controller, and then click the Start button.

Start tuning

_ Mode selection

P.Fur positioning

ONUlCh filter Mechanizm selection
Oartires A [2:Ball screw mecharism or linear motor
OVih Suppress
Precautions | <gack | Fmen | Gancel |

10. Confirm safety around moving parts and click the Yes Button.

A WARNING

Please check the safety near an operation part
Execute?

The motor will start operating and tuning will be executed.
Vibration that occurs during tuning will be detected automatically and suitable settings will be made

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

j’Z Autotuning — Automatic setting AXIS22 ] x|
~ Tuning
Waiting for execution
Executing tuning (Input the reference.)
L
Oscillation level
measurament
Cancel
L
o
Gain search £
behaviour evaluation %
=
| |
Mode selection n
H:Standard
gbtch fiter Mecharism selection
Anti-res Adj l?Baﬂ screvy mechanizm or linear motor
Precautions = Back | Finfst | Cancel |

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.
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8.7 Autotuning with a Host Reference

8.7.5 Troubleshooting Problems in Autotuning with a Host Reference

875 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 . I(Bcr:]rggzs)e the setting of the positioning completed width
The gain adjustments | occurs or positioning '
were not successfully | completion is not stable » Change the mode from 2 to 3.
leted when the Servomotor « If machine vibration occurs, suppress the vibration with
completed. stops the anti-resonance control function and the vibration
PS. suppression function.
Positioning was not
completed within The positioning com- . o .
approximately 10 oleted width is too nar- I(gﬂ;};;)e the setting of the positioning completed width
seconds after posi- row or proportional . y ) . .
tion adjustment was | control is being used. Turn OFF the /P-CON (Proportional Control) signal.
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] [Torque]
Pn561 Setting Range Setting Unit Default Setting When Enabled Classification
0to 100 1% 100 Immediately Setup
876 Automatically Adjusted Function Settings

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

following section.
I5 8.6.6 Automatically Adjusted Function Settings on page 8-31



8.7 Autotuning with a Host Reference

8.7.7 Related Parameters

8.7.7

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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8.8 Custom Tuning
8.8.1 Outline

Custom Tuning

This section describes custom tuning.

88.1 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 8.8.7 Related Parameters on page 8-50

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.

882 Preparations

Check the following settings before you execute custom tuning.
« The test without a motor function must be disabled (PnO0OC = n.O0OOO0).
« 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.

8-42



8.8 Custom Tuning

8.8.3 Applicable Tools

8.8.3

Applicable Tools

The following table lists the tools that you can use to perform custom tuning and the applicable
tool functions.

Tool Function Operating Procedure Reference

You cannot perform custom tuning from
the Panel Operator.

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

I= 8.8.4 Operating Procedure on page 8-43

Panel Operator -

SigmaWin+ Tuning — Tuning

8.84

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

® If 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. Select Tuning - Tuning from the menu bar of the Main Window of the SigmaWin+.

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 SigmaWin+ Operation Manual before executing this function. Special care must be taken for the following

ral
that the emergency stop (power off) can be activated when needed

rr
an overrun and is extremely dangerous

4. Whi me " function is used for a vertical axis, check the safety of the system
When the moment of inertia (mas: fication function is used for a vertical axis
confirm that the axis level does not drop when the servo is turned off

: Le €t 10 achieve correct tuning
B n be performed from the Tu

| Execute | Cancel |

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
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8.8 Custom Tuning

8.8.4 Operating Procedure

& WARNING

The moment of inertia (mass) ratio has never been changed from the default
setti

Set :’;une:l moment of inertia (mass) ratio in the Moment of Inertia (Mass)
Setling 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?

ok | Cancel |

4. Click the Advanced adjustment Button.
T )
Sf;:r:;nr;c::;m“oiln\;ema (mass) ratio before T i

Moment of inertia (mass) ratio identification
Pn103 : Moment of Inertia Ratio

Execute

Edit
Autotuning
Reference input from host controller
(@ Position reference input
Autotuning

Mo reference input
S P

Advanced adjustment Finish !

5. Click the Custom tuning Button.

Click the button of the function to be executed

Manually adjust gain and vibration.

Suppress vibration by decreasing gain when stopped I:>
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8.8 Custom Tuning

8.8.4 Operating Procedure

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

Tuning mode Box

i 'Custom Tuning — Mode selection AXISH#H2

Tuning made

0:Set servo gains with priority given to stability. A
QOvershoot will rarely occur since priority is given to stability. In addition to
gain adjustments, the notch filter and anti-resonance control {except for
torque {force) control) can be adjusted

1:Set servo gains with priority given to response.

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

Mechanism selection

I |2 Ball screw mechanism or linear motor - I

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

(£ ()

| Next > | Cancel

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 | Tuning is performed for a mechanism with relatively high rigidity, e.g., a ball screw or

Linear motor

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.

7. 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)

K 6]

< Back | Next > | Cancel

i Customn Tuning — Moment of Inertia Ratio 5. &

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

Tuning
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8.8 Custom Tuning

8.8.4 Operating Procedure
8. Turn ON the servo, enter a reference from the host controller, and then click the Start
tuning Button.

Tuning Mode 0 or 1 Tuning Mode 2 to 3

1 'Custom Tuning - Adust AXISE2

-8 x| J” Custom Tuning - Adust AXIS#1 _|= x|
Tuning mode 0 Set servo gaing with priority given to stability.
Mechanism selection |2 Ball screw mechanism or linear motor Tuning mods 2: Set servo gains for positioning appication
Friction compensation ~ Disable Mechanism selection 2 Ball screw mechanism or linesr motor
Gain status 1 gain Fiction compensation Enalale
“Tuning level Gein status ft gein

Set the tuning level and start the tuning.

Tuning level A d g level
eTaTN]n Siteen oy

|' '—: Set the tuning level and start the turing.

Sefing the tuning level { ] | I}
100 high can causs

Feed forward level (FF) |
¥ v @j FF lewel adjustment
vibration or abnomal (1 - 2000) Imim] [m] Start tuning
noise. Incresse until Lt g LS
* overshoating ocouts. v ¥
1 - 2000)
Finish

Feedback level (FE) A Al

- Auto-setting

e I_‘ ]
FB lavs! sdjustment [ o ] W ]
Netch fiter % Vih Detest =2
¥ i Detect Increase until
1 step F, inactive

oo :q i
2step [~ lnactive

I‘-

(1 - 20000

- Auto-setting

Antires Ctrl Adj |

Hotch fiter
Wi Detect
Atires Adj [ nactive Concel Anti-res Ctrl Adj Hamponse lovel O 1 step fme inactive e Q
i Ztep F inactive
Precautions <Back | TnAutmuangl Completed. | Cancel |

Yes
antiresCtiag|
AntiresAd  [—  jnactive  Cancel Anti-res Cirl A
Finisn

m’ﬁ

Vo
Frequency! L—- inactive  Carcel Vib Suppress
m‘ Back |TuAu|utmng| Completed | Cancel |

9. 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 Tuning Mode 2 to 3
Increase the tuning level until overshooting Increase the feedforward level until overshoot-

OCCUrS. ing occurs and then increase the feedback
_ level until overshooting is eliminated. Repeat
ST h n i ke the adiust i

Tuning mode [D:Setsswu gains with priorfty given to stabifty, t eSG C anges O ma e e a JUS men '

Mechanism selection |2 Bail screw mechanism of Inear motor | Custom Tuning - Adust AXIS#1 &l

Friction compensation Pmahle

Gain status nfg:u:\ng — Tuning moce |2+ Set servo gains for positioning appiication

?:mt:‘w;lleu‘::rg level s S e |2: Ball serew mechanism or finsar motor

Tuning level adjustment| T (W ] Back Friction compensation F”ﬂh'E

Getting the tuning level [ oo | @ t gain

Bt manal |

* Set the tuning level,

FPilevalad] ietmant Fesd forward level (FF;
T
:

Inerease until
vershooting ocours.

o3
ot
S
o
o8
&

Beck
Auto-setting —
Notch fiker  Mibration no detectedt

2step F- 'namwa
Anti-res Ctrl Adj Mbraﬂoﬂ nt detected Increise :ntild
svershooting disappears
AtiresAdj L [nactive Cancel Arti-res Cirl Adj
Precautions Beick | To Auiuturdngl Completed, | Cancel |

FB level adjustment

I‘-

Yy
Natch fiter  [Vibration not detected
1 step L nactive
e Hespanse level DK7Y, Cancel
2step E= nactive
Anti-res Cirl Ad) Viaration not detected
Antires A [ jnactve Cancel Artires Cirl Adj
Finish

Q Wi Detect

“’ﬁ

H

L

Yas

Wik Suppression

Freguenoy1 -  inactve Cancel Vib Suppress |

Precautions

i

Biack |TuAu|utmng| Cumpleledl Cancel |

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

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

setting, vibration suppression, and autotuning with a host reference) as required.
Refer to the following section for details.

I Vibration Suppression Functions on page 8-47
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8.8 Custom Tuning

8.8.4 Operating Procedure

11.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.
i Custom Tuning — Adust AXISH#Z2
Tuning mode 0 Set servo gains with priority given to stability.
Mechanism selection 2 ' Ball screw mechanism or linear motor

Friction compensation  Disable
Gain status 1 gain

Tuning level
Set the tuning level

Tuning level A ’

Tuning level adjustment

Back

.
I n]
[ )
Setting the tuning level

too high can cause YR,
wvibration or abnarmal {1 - 2000)

nnise #

Auto-setting
Motch filter \Vibration not detected

Vib Detect
1 step s nactive % Eﬁ
2step inactive
Anti-res Ctrl Adj [Vibration not detected

Anti-res Adj e inactive Anti-res Cirl Adj
Avtotuning|  Completed. | Cancel

Precautions | To

|

This concludes the procedure.

Vibration Suppression Functions

€ Notch Filters and Automatic Anti-resonance Setting

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

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

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

i Custom Tuning - Adust AXIS#1 o =1
Tuning mode |2 Bet servo gains for positioning application
Mechanizm selection |2: Ball screve mechanism or linsar motar
Friction compenssation Piﬂablﬁ
Gain stetus |1 gain
3 ~Tuning level [o))
Set the tuning level. g
FF level adjustmant Feed forveard level (FF1 5
) Back =
Increase until ] | g |
overshooling ocours. vy

(1 - 2000) e
+ Feedback level (FB) el

FB level adjustment

Inerease until (1 - 2000)
svershooting disappears
i - Auto-setting
Motch fitter f\_/lbremon not detected IR
- 2 step - inactive

Yes
Arti-res Cirl A f\_/ibremon not detected
| Arti-res Adj )----- Fnacﬂvel cante I Arti-res Ctrl Adj
Finish

Freguency 1 F---- Fnad\ve Cance] | “ib Suppress ||
ml Back |T°AU‘WHB| Completes! | Cancel |
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8.8 Custom Tuning

8.8.5 Automatically Adjusted Function Settings

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

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

 Anti-res Ctrl Adj Button
You can use the Anti-res Ctrl Adj Button to execute the anti-resonance control func-
tion if fine-tuning is required. Refer to the following section.
Iz 8.9 Anti-Resonance Control Adjustment on page 8-51

* Vib Suppress Button
Click the Vib Suppress Button to suppress low and transient vibration (oscillation) of
approximately 1 Hz to 100 Hz that occurs during positioning. Refer to the following
section.
Iz 8.10 Vibration Suppression on page 8-56

€ Autotuning with a Host Reference

You can perform autotuning with a host reference. Refer to the following section for details.
I 8.7 Autotuning with a Host Reference on page 8-35

885 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.
I 8.6.6 Automatically Adjusted Function Settings on page 8-31



8.8 Custom Tuning

8.8.6 Tuning Example for Tuning Mode 2 or 3

8.8.6

Tuning Example for Tuning Mode 2 or 3

Step

Measurement Display Examples

Operation

Position
deviation

\ Reference
speed

A ]
| & NS N E— —|
Positioning

ompletion signal -

The positioning time is measured after the moment of inertia
ratio (Pn103) is set correctly.

Tuning is completed if the specifications are met.

The tuning results are saved in the SERVOPACK.

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

Tuning is completed if the specifications are met. The tuning
results are saved in the SERVOPACK.

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

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

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

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

The tuning results are saved in the SERVOPACK.

Tuning
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8.8 Custom Tuning

8.8.7 Related Parameters

88.7 Related Parameters

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

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

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

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

8.9.1 Outline

m Anti-Resonance Control Adjustment

This section describes anti-resonance control.

8.9.1

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.

Tuning

8.9.2

Preparations

Check the following settings before you execute anti-resonance control adjustment.
« The tuning-less function must be disabled (Pn170 = n.OO0O0).
» 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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8.9 Anti-Resonance Control Adjustment

8.9.3 Applicable Tools

893 Applicable Tools

The following table lists the tools that you can use to perform anti-resonance control adjust-
ment and the applicable tool functions.

Tool Function ‘ Operating Procedure Reference
Panel Operator You cannot execute anti-resonance control adjustment from the Panel Operator.
L (10 =-7-Series Digital Operator Operating Man-
Digital Operator Fn204 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning IZ 8.9.4 Operating Procedure on page 8-52

894 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.

1. Perform steps 1 to 7 of the procedure for custom tuning. Refer to the following section
for details.
I 8.8.4 Operating Procedure on page 8-43




8.9 Anti-Resonance Control Adjustment

8.9.4 Operating Procedure

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

i 'Custom Tuning - Adust AXISE2 i & x|
Tuning mode [Eﬁ-s;vu n—uers v_vlth p?\_:;riy mﬁn -to-s_t;bl-ﬁt_y. |
Mechanism selection | 2: Ball screw mechanism o linear motor
Friction compensation  Disable
Gain stetus 1 gain

~ Tuning level
Set the tuning level and start '.hnlunjng
Tuning level Y
Tuning level adjustment| Start t
nr l"‘l wring
Setting the tuning level '- [ m
too high can cause z
wibration or abnarmal - zunu)
noise, +
Finish
~ Auto-sefting
il il Detect
et
1 step F inacﬂva —l
2step F Emm ‘
Antires il Ag|
Arti-res Adj F---- Eacﬂva cance| I Arti-res Ctrl Adj
Precautions = Back | To A-uluturungl Completed . | 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 i »

The frequency will be set.

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 E’
Frequency Change the settings of the frequency and

Change the settlng of the damping gain. damping gain.

e | e
mdnrmate ol vat e begeancy - pretrer

< Frequency *» = Frequency =

=« Charrpng Gans= << Diarnping Gaies»

Precamns | Frssh | Precamns |
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8.9 Anti-Resonance Control Adjustment

8.9.5 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.
M Anti-resonance Control Adjustment Function AXISH2
Adjustment Anti-res Ady: Active
[ Dieterinie frectiercy ] Frequency Sefting Methods
Click the Auto Detect button to
automatically set the fraquency
Before adjustment 720 [Hz]
Set frequency
_a|alalal]
7 Reset
Click the Start adjustment button <
i ‘ << Frequency >> [Hz] l:]
Adjust damping gain ]
Increase [Damping Gain]
<<Damping Gain>>
[ Frien ]
Precautions | Finish Cancel

This concludes the procedure.

8.9.5

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.

8.9.6

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).

TR 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



8.9 Anti-Resonance Control Adjustment

8.9.6 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.0ooo . Do not use anti-resonance control. After
Pn160 (default setting) rostart Setup
n.O0on01 Use anti-resonance control.
Anti-Resonance Frequency [Speed] [Position] [Torque]
Pn161 Setting Range Setting Unit Default Setting When Enabled | Classification
10 to 20,000 0.1 Hz 1000 Immediately Tuning
Anti-Resonance Gain Correction [Speed] [Position] [Torque]
Pn162 Setting Range Setting Unit Default Setting When Enabled | Classification
1 to 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.
IZ 8.9.4 Operating Procedure on page 8-52

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.

(@)]
£

=

=
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8.10 Vibration Suppression

8.10.1 Outline

Vibration Suppression

This section describes vibration suppression.

8.10.1

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.

< « 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.



8.10 Vibration Suppression

8.10.2 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

8.10.2

Preparations

Check the following settings before you execute vibration suppression.
 Position control must be used.
» The tuning-less function must be disabled (Pn170 = n.O0O0O0).
« The test without a motor function must be disabled (PnO0C = n.OO0OO0).
» The parameters must not be write prohibited.

8.10.3

Applicable Tools

The following table lists the tools that you can use to perform vibration suppression and the
applicable tool functions.

Tool Function ] Operating Procedure Reference
Panel Operator You cannot execute vibration suppression from the Panel Operator.
o [J0 x-7-Series Digital Operator Operating Man-
Digital Operator Fn205 ual (Manual No.: SIEP S800001 33)
SigmaWin+ Tuning - Tuning Iz 8.10.4 Operating Procedure on page 8-57

8.104

Operating Procedure

Use the following procedure to perform vibration suppression.

1. Perform steps 1 to 7 of the procedure for custom tuning. Refer to the following section
for details.
T 8.8.4 Operating Procedure on page 8-43

2. Click the Vib Suppress Button.

j'Custom Tuning - Adust AXIS#41 =S
Tuning moe ‘2 Set zervo gaing for postioning application.
Mechanism selection ‘2 Ball scresw mechanism or linear mator
Friction compensation  Enable
Gain status ’1 gain
* r~ Tuning lewel

Set the tuning level and start the tuning.

Feed farward level (FF) b Y
FF level adjustment
n n n Start tuning
Inereass wnil L LALS LS {m
¥ |

owershooting acours

x|
(1 - 2000
* Feedback level (FB) S|

LO0HT
Xlx]

Increase until (1 - 2000)
aveshooting disappears. o

* Motch filter
Wil Detest
1 step —-en ractive Q
Caneel
o S e -
Ho —_
l Tes Anti-res Cirl A

FB lewel adjustment

Arti-res Adj [ nactive  Cancel Anti-res Ctrl Adj |
Finish il Suppression
Freguency 1 F ractive  Cancel ¥ib Suppress

Precautions < Back | ToAutcrtunlngl Completed. | Cancel |

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

Tuning
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8.10 Vibration Suppression

8.10.4 Operating Procedure

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

Evihratinn Suppression FunctionAXIS#1 ) x|

Determine the frequency ~Adiustment Wil Suppression; Inactive |—
for sefting. . . 147
Residusl Vibration Fresuency 7 [Hz]

Click the Import buttan
Manual setting is also possible Impart

Set the freguency,

I-

Click the Set button.
If the wibration problem could not
be solved,

finely adjust the fraquency and
then clickthe Set button 2gain.

FReset
Set freguency

il ®

( 10-1000)
[Click the Set button

I«

Precautions Finiish I Cancel

4. Click the Set Button.

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.

.

@ No settings related to vibration suppression are changed during operation.

Important

[ vibration Suppression FunctionAXIS#1 i x|

Determmine the frequency [~ Adjustment
for sefting . ) o
Residual Vikration Fregquency [Hz]

Manual setting is also possible. Impart

2
z
E3
3
ES
g
Ed
E

Set the frequency.

I«

Clidk the Set buttan.
Hthe vibration prablam could not Set Reset
be solwed, Set frecuency

finely adjust the frequancy and @j E
then click the Set butten again ] o | b |

{ 10-1000)
{Currert walue: 14.7 Hz

Precautions Finish Cancel

Finish

I«

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.

Evibration Suppression FunctionAXIS# 1 x|

Determing the frequency -~ Adjustmert
for setting . ) =
Residual Vibretion Frequency Hz]

Click the Import buttan
Manual setting is alzo possible. Impart

Set the frequency.

I.

Click the Set butten.
It the vibration problem sould not
be sohved,

finely adjust the frequency and
then click the Set button again

Set frequency

{ 1.0-1000)

Set Reset [
{Currert velue: 32,3 Hz

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.

Finish

I«

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

8.10.5 Setting Combined Functions

2
@ 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.

8.10.5

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 (V-REF), and the
torque feedforward input (TREF) are disabled.

To use the speed feedforward input (V-REF), the torque feedforward input (T-REF), and model
following control from the host controller in the system, set Pn140 to n.1000 (Use model fol-
lowing 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.
Pn140 Immediately Tuning
Use model following control and speed/
n. 1000
torque feedforward together.

Refer to the following section for information on the torque feedforward input (T-REF) and the
speed feedforward input (V-REF).

I Torque Feedforward and Speed Feedforward on page 8-84, ® Speed Feedforward on page 8-86

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 (V-REF) or torque feedforward input (T-REF) from
Important  the host controller. However, model following control can be used with the speed feedforward
input (V-REF) or torque feedforward input (T-REF) if required. An unsuitable feedforward input
may result in overshooting.

8.10.6

Related Parameters

Tuning

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. n
Parameter Name Automatic Changes
Pn140 Model Following Control-Related Selections Yes
Pn141 Model Following Control Gain Yes
Pn142 Model Following Control Correction No
Pn143 Model Following Control Bias in the Forward Direction No
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.

8-59



8-60

8.11 Speed Ripple Compensation

8.11.1 Outline

8.11

Speed Ripple Compensation

This section describes speed ripple compensation.

8.11.1

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.

* 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.

4@ Execute speed ripple compensation only after adjusting the gains.

8.11.2

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.




8.11 Speed Ripple Compensation

8.11.2 Setting Up Speed Ripple Compensation

Applicable Tools
The following table lists the tools that you can use to set up speed ripple compensation and the
applicable tool functions.

Tool Function Reference
Panel Operator You cannot set up speed ripple compensation from the Panel Operator.
Digital Operator You cannot set up speed ripple compensation from the Digital Operator.
SigmaWin+ Solutions — Ripple Compensation ‘ I Operating Procedure on page 8-61

Operating Procedure

Use the following procedure to set up speed ripple compensation.

1. Select Solutions - Ripple Compensation from the menu bar of the Main Window of the
SigmaWin+.

2. Click the OK Button.
Ripple Compensation x|

A WARNING

It iz dangerous to operate this function, because the servomator will rotate.
Always be sure to check the user's manual hefore operating.

1. Perform safety checks around moving parts.
‘While the operation button is being depressed, the servomotar will run at
the JOG speed set. Execute after having confirmed that servomotar
operation will present no danger.

2. [Forward Run Prohibit (P-OTi{Reverse Run Prohibit (M-OT)] is disabled.
The Forvward Run Prohibit (P-OT)Reverse Run Prohikit (M-OT) signals are
dizabled during JOG operation (the servomaotor will not stop even if the
P-OTM-OT signals are passed). When operating, carefully verify the
action and postion of the servomatorimachine.

Clicking the Ol button 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.

& Cannot execute because the ‘wiite Prohibited Setting iz OM.

Information

Fleaze change the setting to OFF.

Tuning

Click the OK Button to cancel write prohibition.
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8.11 Speed Ripple Compensation

8.11.2 Setting Up Speed Ripple Compensation

3. Click the Edit Button.

Bk ipple [ nmperesation AXESEO0 = x|
— ugReads W Vemcdon e Contm
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0 N AT [ e
[ [ p= ot ([ em |
i - Pk wamcage 168 T s
0 Servo OFF .\"“;I‘N
+0 ‘ = ‘
v
Witing Resuts
&l
v

Conten

) : 2
= I e {—

4. Enter the jogging speed in the Input Value Box and click the OK Button.
x|

Fn304 pogging Speed

Input value 500 ill min-1

(0 - T0000 )

Cancel

5. Click the Servo ON Button.

—Measurement

Pn304 : Jogging Speed

l oo [riri-1] Eclit

Please execute by 100[min-1] or less.

0 I Servo Ol

Forvward Reverse

+0 ®-
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8.11 Speed Ripple Compensation

8.11.2 Setting Up Speed Ripple Compensation

6. Click the Forward Button or the Reverse Button.

Measurement operation is started.
The motor will rotate at the preset jogging speed while you hold down the Forward or Reverse But-

ton and the speed ripple will be measured.
The feedback speed and torque reference graph will be displayed in the Tracing Dialog Box during

jogging.
x
Mesusn W OkingReafs W Vecdun W Centim
Meatinsensnt
B Jogng Speed
o0 mna)
Fraans goncue by 161 or s
Serve OFF
o Serva O Q
Forwara Fomavetn
S -
+0 Q=
v
Whg Rzl
e
Al
v
Corters
remeat ek M| N T =

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 i ll

[ ] Operation was interrupted during measurement.
] Please redo measurement,

7. After speed ripple measurement has been completed, click the Write Button.
The ripple compensation value will be written to the SERVOPACK.

8. After writing has been completed, click the OK Button.

Ripple Compensation __ ll

o The Ripple Compensation value was written in.

\}J) Flease measure again and verify,

I a verification result is good, please click the "Completed” button,

Tuning
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8.11 Speed Ripple Compensation

8.11.3 Setting Parameters

9. Click the Forward Button or the Reverse Button.
Verification operation is started.

The motor will rotate at the preset jogging speed while you hold down the Forward or Reverse But-

ton.
The waveform with speed ripple compensation applied to it will be displayed.
B iz ippde [ ampers ation AXTSEO0 x|
° N 18] | [ e
- = = ﬁoo [min-)
+® o=
v
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v
1] I*] o
R e v || e | e |

10. If the verification results are OK, click the Finish Button.

Information To discard the setup results, click the Reset Button.

This concludes the procedure.

8.11.3

Setting Parameters

The function is enabled when you perform the operating procedure on Operating Procedure on
page 8-61. To cancel speed ripple compensation, use Pn423 = n.OO0O0OO0 (Disable speed ripple

compensation) to disable it.

Parameter Description When | Classifi-
Enabled cation
n.0O00 ) Disable speed ripple compensation. After
Pn423 (default setting) Alter, Setup
n.ooo0o1 Enable speed ripple compensation.

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.OXODO (Speed Ripple Compensation
Selections) and Pn427 or Pn49F (Speed Ripple Compensation Enable Speed).

Parameter Descriotion When Classifi-
P Enabled cation
n.000O0O
Pn423 (default setting) Speed reference reAg:;:t Setup
n.0100 Motor Speed

« For Rotary Servomotors

Speed Ripple Compensation Enable Speed [Speed] [Position] [Torque]
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




8.11 Speed Ripple Compensation

8.11.3 Setting Parameters

Speed reference/
feedback speed

Setting of Pn427

or Pn49F

(Ripple - — 4 - - — — \— — — — —f— — — — — X\ — —

Compensation | . . . )

Enable Speed) | ‘ ‘ 1 Time

Ripple ) ) )
Disabled Enabled Disabled Enabled Disabled

compensation

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.OO0OO0).
« Disable detection of A.942 (Pn423 = n.O0O10).

Parameter Description When Classifi-
i Enabled cation
n.000O00
Pn423 (default setting) Detect A.942 alarms. r?gi;t Setup
n.0O0O10 Do not detect A.942 alarms.

Tuning
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8.12 Additional Adjustment Functions

8.12.1 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 8-66
Friction Compensation Position control or speed control page 8-69
Current Control Mode Selection Position control, speed control, or torque control | page 8-71
Current Gain Level Setting Position control or speed control page 8-71
Speed Detection Method Selection |Position control, speed control, or torque control | page 8-72
Proportional Control Position control or speed control page 8-72

* Automatic gain switching is enabled only for position control.

8.12.1

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.OO0O1 is a reserved setting. Do not use this setting.

Refer to the following section for gain switching combinations.
I3 Gain Switching Combinations on page 8-66

Refer to the following sections for information on manual and automatic gain switching.

I3 Manual Gain Switching on page 8-67 and Automatic Gain Switching on page 8-67

Gain Switching Combinations

Speed | Speed Loop o Model Fol- | Model Follow- | Friction
s Loo Integral Time FES I RO lowing Con- | ing Control |Compensa-
Gains b 9 Loop Gain | ence Filter g~ 9 . PMPens
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- e e X .
tings 1 Gain Constant (Pn102) ter Time Con- trol Gain Correction tion Gain
(Pn100) | (Pn101) stant (Pn401) (Pn141) (Pn142) (Pn121)
Second | Second Second gléitoi‘éage Second Second Model | Second
Gain Set-| P07 | coraiTime | PoSiion | Torque Refer- | U5 G0 | Comiel Gor- | Gompansa:
INgs Gain Constant (PmpOG) Time Con- trol Gain* rection* tion Gain
(Pn104) | (Pn105) (Pn148) (Pn149) (Pn122)

stant (Pn412)

* 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.



8.12 Additional Adjustment Functions

Manual Gain Switching

With manual gain switching, you use the /G-SEL (Gain Selection) signal to change between
gain settings 1 and gain settings 2.

8.12.1 Gain Switching

Type Signal Connector Pin No. Setting Meaning
OFF Changes the gain settings to gain settings 1.
Input | /G-SEL | Must be allocated. 9es e gail SeHNgs fo gan Seting
ON 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- Ga'.n. SW|t'ch|ng Qam Switching
o X Waiting Time 1 Time 1
satisfied tings 2 Pn135 Pn131
Pni39 | n.O0D2 Gain Switching | Gain Switching
. . . . in Switchi in Switchi
Colndlmon A not Qam settings 2 to gain set- Waiting Time 2 Time 2
satisfied tings 1 Pn136 Pn132
Select one of the following settings for switching condition A.
. . For Control Methods
Parameter PO.S't'O.n Contro] Galn Other Than Position When Classification
Switching Condition A o Enabled
Control (No Switching)
n.O0o0 /COIN (Positioning Com- Gain settinas 1 used
(default setting) | pletion) signal ON 9 '
/COIN (Positioning Com- . .
n.OO10 oletion) signal OFF Gain settings 2 used.
n.0020 /NEAR (Near) signal ON Gain settings 1 used.
Pn139 'nh oos3o /NEAR (Near) signal OFF | Gain settings 2 used. | Immediately Tuning
Position reference filter
n.0040 output is 0 and reference | Gain settings 1 used.
pulse input is OFF.
Position reference pulse . .
n.0O00O50 input is ON. Gain settings 2 used.

Automatic Switching Pattern 1 (Pn139 = n.00O0O2)

Condition A
satisfied

Switching Waiting Time 1: Pn135)
Gain Switching Time 1: Pn131

Switching Waiting Time 2: Pn136
Gain Switching Time 2: Pn132

Condition A
not satisfied

Tuning
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8.12 Additional Adjustment Functions

8.12.1 Gain Switching

€ Relationship between the Waiting Times and Switching Times for Gain

Swi

tching

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 Switching
time: Pn135 | time: Pn131

Pn102 ‘

Position Loop Gain

/COIN

Information

Pn106
Second

Position Loop Gain

!

Switching condition A satisfied.

Related Parameters

You can use gain switching for either Pl control or I-P control (Pn10B = n.OO00O 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 to0 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
0 to 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
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 to 51,200 0.01 ms 2,000 Immediately Tuning




8.12 Additional Adjustment Functions

8.12.2 Friction Compensation

Continued from

previous page.

Second Position Loop Gain Position
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. o
« Analog Monitors €
Parameter Analog Monitor Monitor Name Output Value Description a
Pn006 . 0008 Active Gain Monitor 1V Gain settings 1 are enabled.
Pn007 2V Gain settings 2 are enabled.

8122 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.
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8.12.2 Friction Compensation

Parameter Function When Enabled | Classification
n.oooo . 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.

Step

Operation

Note:

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): O

Friction compensation frequency correction (Pn124): 0
Friction compensation gain correction (Pn125): 100

Always use the default settings for the friction compensation frequency correction (Pn124) and fric-
tion compensation gain correction (Pn125).

pensation.
Note:

vibration stops.

setting is too high.

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

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.

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

Gradually increase the friction compensation coefficient (Pn123) to check the effect of friction com-
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8.12.3 Current Control Mode Selection

Step Operation

Effect of Adjustments
The following graphs show the response with and without adjustment.

| | Inconsistent response Stable response due to

because of friction | | friction compensation
1}
Low friction | /
| | | b
| |
3 | ,/Position deviation | \ Position deviation
= lfr. ™ } -_' - . CHNE WRCAE T e | : T | ._\. o T T ——
f High friction ey
/ .'\I !/ \
# '\ Position reference speed / '\ Position reference speed
Before Friction Compensation After Friction Compensation

8.12.3

Current Control Mode Selection

Current control mode selection reduces high-frequency noise while the Servomotor is being

stopped.
The setting depends on the capacity of the SERVOPACK.
To use current control mode selection, use current control mode 2 (set Pn009 to n.OO10 or

n.O0020).
« SERVOPACK Models SGD7S-R70A, -R90A, -1R6A, -2R8A, -3R8A, -5R5A, and -7R6A
Parameter Meaning When Enabled | Classification
n. OOoO
n. OO10 Use current control mode 1. .
Pn009 (default setting) After restart Tuning
n. O00O20 Use current control mode 2 (low noise).
+ SERVOPACK Models SGD7S-120A, -180A, -200A, -330A, -470A, -550A, -590A, and -780A
Parameter Meaning When Enabled | Classification
n. OO0O
n. OO10 Use current control mode 1. .
Pn009 (default setting) After restart Tuning
n. O00O20 Use current control mode 2 (low noise).

@ If current control mode 2 is selected, the load ratio may increase while the Servomotor is being
stopped.

Important

8.124

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. This function is always disabled
during torque control (PNO00 = n.0OO20).

Current Gain Level [Speed] [Position]
Pn13D Setting Range Setting Unit Default Setting When Enabled Classification
100 to 2,000 1% 2,000 Immediately Tuning

Tuning
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8.12.5 Speed Detection Method Selection

N\
@ 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

8125 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 .
. U d detection 1.
Pn009 | (default setting) | ~°° SPeC Aetection 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
8126 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]
Pn308 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 65,535 0 .
(0.00 ms to 655.35 ms) 0.01 ms (0.00 ms) Immediately Setup
8127 Proportional Control (P Control)

You can input the /P-CON (Proportional Control) signal from the host controller to select P con-
trol.

The speed control section uses proportional-integral control (Pl control) if the reference remains
at zero during speed control. The integral effect may cause the Servomotor to move. To pre-
vent that, you can change from Pl control to P control.

P control is set using PnO00 = n.OOXO and the /P-CON signal.

However, if Pn00O0 is set to n.OOADO (Switching between speed control with analog references
and speed control with zero clamping), a position loop will be formed. Therefore, there is no
need to use this function. P control is used while the /P-CON signal is ON.

/P-CON (Proportional Control) Signal

The /P-CON signal is used to switch between P control and PI control.

Type Signal | Connector Pin No. Setting Meaning
Input /P-CON CN1-41 . ON (closed) Changes to PI control
(default setting) OFF (open) Changes to P control
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8.12.7 Proportional Control (P Control)

Example When Using the Default Input Signal Allocations

SERVOPACK
CN1

Changing bet P and PI control -
anging between P an control  /P-CON._ L 41
Note:This example uses the default input signal allocations.

Control Methods and P Control Input Signals

Changing to P control is enabled when the control method is set to speed control or position
control.

Parameter Control Method Describtion Changing to
Selection P P Control
Ooon You can change to
n. ; P control with the
. Speed control with analog references
(default setting) P 9 default setting (CN1-
41 = /P-CON).
You can also allocate
. . . the /P-CON signal to
n.O00O10 Position control with pulse train references another oonne%tor
pin.
. You cannot change to
n.O0020 Torque control with analog references P control.
n.O0030 Internal set speed control with contact commands
Switching between internal set speed control with
n.0O0040 contact commands and speed control with analog
references
Switching between internal set speed control with
n.0O0050 contact commands and position control with pulse
Pn000 train references
Switching between internal set speed control with
n.O00O60 contact commands and torque control with analog
references
Switching between position control with pulse You must allocate the
n.O00O70 train references and speed control with analog ref- | /P-CON signal to
erences CN1-40 to CN1-46.
Switching between position control with pulse
n.00O80O train references and torque control with analog ref- 2
erences <
Switching between torque control with analog ref- =
n.O00O90O )
erences and speed control with analog references
n.00AO Switching between speed control with analog ref- n
’ erences and speed control with zero clamping
Switching between position control with pulse
n.O00OBO train references and position control with reference
pulse inhibition

Note: Refer to the following section for information on changing the control method.
I 6.10 Selecting Combined Control Methods on page 6-58
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8.13.1 Tuning the Servo Gains

Manual Tuning

This section describes manual tuning.

8131 Tuning the Servo Gains

Servo Gains

Position control loop

¢ Speed control loop
Speed T T T T T T T T T T T T Speed —-—-—- ___i___.___ oo
Srged patterm Me?;%rrqggti + o refeprence} *,.[Speed control %[Current j\ iServomOtOl’
i—>{Deviation—| Position | section * control | | Power w
= f = - I -
= : counter loop gain Kp | KvandTi T section converter 1
ime I i ! : :
i | Speed loop Current loop : i @
! ‘ Lo P
! Position loop b JT
T 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)

Figure 8.1 Simplified Block Diagram for Position Control

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.

Applicable Tools

You can monitor the servo gains with the SigmaWin+ or with the analog monitor.
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8.13.1 Tuning the Servo Gains

Precautions

Vibration may occur while you are tuning the servo gains. We recommend that you enable
vibration alarms (Pn310 = n.OO0O0O2) to detect vibration. Refer to the following section for infor-
mation on vibration detection.

Iz 6.15 Initializing the Vibration Detection Level on page 6-96

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

Adjust the first stage first torque reference filter time constant (Pn401) so that vibration does not
occur.

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.

For position control, increase the position loop gain (Pn102) within the range that does not cause
vibration.

1

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
1. Reduce the torque reference filter time constant.

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
1. Reduce the position loop gain.

2. Increase the speed loop integral time constant.
3. Decrease the speed loop gain.
4. Increase the torque filter time constant.

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 n
* Pn401: First Stage First Torque Reference Filter Time Constant

Tuning

@ 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.

Position Loop Gain
Pn102 Setting Range Setting Unit Default Setting When Enabled Classification
10 to 20,000 0.1/s 400 Immediately Tuning
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Information

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.

Pn520 >

Maximum feed speed [reference units/s]

Pn102 + 10 (1/s)

x 2.0

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

filter.
Position Deviation Overflow Alarm Level Position
Pn520 Setting Range Setting Unit |Default Setting | When Enabled | Classification
1to 1 reference .
1,073.741,823 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 C'afif‘)':ca'
10 to 20,000 0.1 Hz 400 Immediately Tuning

Setting of Pn103 = Load moment of inertia at motor shaft (J;) 100(%)

Servomotor moment of inertia (L)

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 C'afisc‘)'gca'
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 Clafii':ca-
15 t0 51,200 0.01 ms 2,000 Immediately Tuning

€ 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.
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Torque-Related
Function

| "Torque-Related

‘ Function

| Selections 1 Selections 2

Pn408 Pn416

| L ]
I

|

I

|

|

|
Torque First * QL | SL First
reference —— stage first o~ o— stage

Torque
reference

Fourth
stage

Second Second Third

‘l Fifth
o— stage

|
|
I
|
|
I
|
notch filter: |
I
|
|
I
|
|
I

stage stage stage

before filter | torque second notch filter: notch filter: notch filter: notch filter: after filter
| reference notch filter: Pn409 Pn40C Pn417 Pn41A Pn41D
filter: Pn40F Pn40A Pn40D Pn418 Pn41B Pn41E
Pn401 Pn410 Pn40B Pn40E Pn419 Pn41C P41k

First order Second order

lag filter Notch filter Notch filter Notch filter Notch filter

7 7 7 7 y

* 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] [Torque]
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 1Hz 5000* Immediately Tuning
Second Stage Second Notch 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.

m 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.

The notch filter frequency characteristics for different notch filter Q values are shown below.
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O

Attenuation [dB]

-20 &

Q=1.0

Frequency [Hz]

— g

Q=07

L

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.

Attenuation [dB]

-80

-40 [P

-50

Frequency [Hz]

1 [
d = 0 (default setting
'
|
|
I
I
1

d = 1.0 (notch filter disabled)

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.
P08 nEEIEEIII;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.O0O0O1 Enable third stage notch filter.
n.00Oo0O . ,
Pnd16 | (default setting) Disable fourth stage notch filter.
n.O00O10 Enable fourth stage notch filter.
n.oodO . ' '
(default setting) Disable fifth stage notch filter.
n.O0100 Enable fifth stage notch filter.

Set the machine vibration frequencies in the notch filter parameters.
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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 1 Hz 5,000 Immediately Tuning
First Stage Notch Filter Q Value [Speed] [Position| [Torque]
Pn40A Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
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] [Torquel
Pn40C Setting Range Setting Unit Default Setting When Enabled Classification
50 to 5,000 1Hz 5,000 Immediately Tuning
Second Stage Notch Filter Q Value [Speed] [Position] [Torque]
Pn40D Setting Range Setting Unit Default Setting When Enabled Classification
50 to 1,000 0.01 70 Immediately Tuning
Second Stage Notch Filter Depth [Speed] [Position| [Torque]
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] [Torquel
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| [Torque]
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]| [Torque|
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 1 Hz 5,000 Immediately Tuning
Fifth Stage Notch Filter Q Value [Speed] [Position] [Torque]
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| [Torquel
Pn41F Setting Range Setting Unit Default Setting When Enabled Classification
0 to 1,000 0.001 0 Immediately Tuning
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< « 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-
Important 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.

Guidelines for Manually Tuning Servo Gains

When you manually adjust the parameters, make sure that you completely understand the
information in the user’s 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.OOO00O (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] < 21 x Pn100/4 [HZ]
Critical gain: Pn102 [/s] < 2r x Pn100 [Hz]

» Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
Stable gain: Pn101 [ms] = 4,000/(2r x Pn100 [Hz])
Critical gain: Pn101 [ms] > 1,000/(2r x Pn100 [Hz])

» 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/(2r x Pn100 [Hz] x 1)
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» 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 notch 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]

» Speed Loop Gain (Pn100 [Hz]) and Speed Feedback Filter Time Constant (Pn308 [ms])
Stable gain: Pn308 [ms] < 1,000/(2r x Pn100 [Hz] x 4)
Critical gain: Pn308 [ms] < 1,000/(2r x Pn100 [Hz] x 1)

4 When Pn10B = n.OO0O10 (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 I-P control, the relationships between the speed loop integral time constant, speed loop
gain, and position loop gain are different from the relationships for PI control. The relationship
between other servo gains is the same as for Pl 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 [msg]

Selecting the Speed Loop Control Method (Pl Control or |-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 SGD7S 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.

Example Speed Loop Gain (Pn100 [Hz]) and Speed Loop Integral Time Constant (Pn101 [ms])
P Stable gain: Pn101 [ms] > 4,000/(2r x Pn100 [Hz]), therefore
If Pn100 = 40.0 [Hz], then Pn101 = 4,000/(21 x 40.0) = 15.92 [ms].
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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 rg?e\@?gt Model following
control
mKp, mVFF, mTFF
Time Speed Torque feedforward
feedforward

Position control loop Speed control loop
oo T éf)éeE{ :7_7. e ) ’_’_:: Servomotor
| i
| + Deviation ™| Position reference! * Speed control iCurrenta Power 7AVA\_‘:—@D
! | counter loop gain | 5 secon Sjeontroll e nverter [
! Kp I KvandTi section : -
| j Lo
! Il Speed loop Current loop | i :
i Position loop i =1 \'T @
g ———————— = | ¢ 010 <
| 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.
I 8.12.2 Friction Compensation on page 8-69

Adjust the servo gains. Refer to the following section for an example procedure.

I Tuning Procedure Example (for Position Control or Speed Control) on page 8-75

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 8-80

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)
(
(

» Pn144 (Model Following Control Bias in the Reverse Direction)
Pn147 (Model Following Control Speed Feedforward Compensation)

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.0O00O10 or Pn140 = n.O0O20), 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.O0o00

Do not perform vibration suppression. Immediately Tuning

Pn140 |(default setting)

Perform vibration suppression for a specific
frequency.

Perform vibration suppression for two specific
frequencies.

n.O0O10

n.0020

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 Position
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] 20
Pn 141/10 [1/9]

Position Deviation Overflow Alarm Level

Pn520 Setting Range Setting Unit | Default Setting | When Enabled | Classification
1to 1 reference .
1,073,741,823 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
0to 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

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.
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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.OO0O0O1 (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.O00O00 Use model following control type 1.
Pn14F n.000O1 . After restart Tuning
(default setting) Use model following control type 2.

8.13.2

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 Z-7-Series SERVOPACKS.

Feedforward

The feedforward function applies feedforward compensation to position control to shorten the
positioning time.
Pn10A

Pn109

EDiﬁerentialH Feedforward % F(?reirifgrg;:gtz::[ter i

Position reference pulses| +

P <>4444444444444444{ Position loop gain (Kp) %‘4‘4‘4‘4‘4‘j;<)i-4>
Feedback pulses

Feedforward
Pn109 Setting Range Setting Unit Default Setting When Enabled | Classification
0 to 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.

Torque Feedforward and Speed Feedforward

You can use the torque feedforward and speed feedforward functions to help shorten the posi-
tioning time. The reference is created from the differential of the position reference at the host
controller.

Torque feedforward: This is effective for speed control or position control. It is sent from the
host controller along with the speed reference. Connect the speed refer-
ence from the host controller to the V-REF (CN1-5 and CN1-6) signal and
the torque feedforward reference from the host controller to the T-REF
(CN1- 9 and CN1-10) signal.

Speed feedforward: This is effective only for position control. It is sent to the SERVOPACK from
the host controller along with the position reference. Connect the position
reference from the host controller to the PULS and SIGN (CN1-7,CN1 -8,
CN1-11, and CN1-12) signals and the speed feedforward reference from
the host controller to the V-REF (CN1-5 and CN1-6) signal.
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€ Examples of Connections to Host Controllers

®m When SERVOPACK Performs Speed Control

SERVOPACK (speed control)

Host controller

Pn400 Pn415 Pn426
Difer] [y, [ TREC forque e iter time [ Torque feedforward
ential FF [oroue reference [ T-REF filter time | Torque feedforwar
‘iﬂpmgﬁm constant average movement time | o>
=n.00O0X Servomotor
Pn300 Pn307 Pn30C
K VREE ‘Speed reference[1Speed reference  [Speed feedforward * o fo|
p
‘\nputgam Hfi\ter time constantHaverage movement timehko:, Speed | © - | Gurrent Power
T control [ control amplifier
" |section P”O%)DXD section
=n
d\v%ggg ?)?Jrlse Current feedback
output Speed feedback
P Divider * P ENC
- Rotary Servomotor: Pn212
« Linear Servomotor: Pn281
Kp: Position loop gain
KFF: Feedforward gain
® When SERVOPACK Performs Position Control
Host controller SERVOPACK (position control)
TREF Pn400 Pn415 Pn426
Ker ‘Torque reference HT-REF fiter ime constant  HTorque feedforward
input gan average movement time
Pn300 Pn307 Pn30cC PrOG2
o V-REF I
D\ﬂer‘ ~Kep Speed referencel| Speed reference  1Speed feedforward =n.000X Servomotor
onta \mput gain fitter time constant | [average movement time
Refer- Electronic I + oyt
Position PULS, SIGN ence Efg? g |_|smoo- T |, |Deviation Speed %_»Currem | Power M
referency puse mulpler =N thing counter control control amplifier
fom A - section 500 section
, Pn200__ Pn21g Pn20E Pn216 T =n00OxO
Clear signal —nOO0OX Pn210 Pn217 i n
input CLR ]
Pn522 Current feedback
Encoder divided Position | positioning
pulse output — feedback| oompleted width Speed feedback e
Divider A *
* Rotary Servomotor: Pn212
= Linear Servomotor: Pn281
KFF: Feedforward gain
COIN

& Related Parameters

m Torque Feedforward

Torque feedforward is allocated to T-REF (Pn002 = n.OO0OX) and it is set using the torque ref-
erence input gain (Pn400) and T-REF filter time constant (Pn415).

The default setting of Pn400 is 30. Therefore, if the torque feedforward value is £3 V, then the
torque is limited to £100% of the rated torque.

Parameter Meaning When Enabled | Classification
n.0000
(default setting) Do not use T-REF.
Pn002 n.O0O01 Use T-REF as an external torque |I|m|t input. After restart Setup
n.O0O02 Use T-REF as a torque feedback input.
Use T-REF as an external torque limit input
n.0Oos3 when /P-CL or /N-CL is active.
Torque Reference Input Gain |Speed| [Position] [Torque|
Pn400 Setting Range Setting Unit Default Setting When Enabled Classification
10to 100 0.1 V/rated torque 30 Immediately Setup
T-REF Filter Time Constant [Speed]| [Position] [Torque]
Pn415 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 0 Immediately Setup

Tuning
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8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

Pn426

Torque feedforward average movement time

Setting Range

Setting Unit

Default Setting

When Enabled Classification

0to 5,100

0.1 ms

0

Immediately Setup

Note: 1. Overshooting will occur if you set the torque feedforward too high. Set the optimum value while monitoring
the response.

2. You cannot use the torque feedforward function together with torque limiting with an analog voltage refer-
ence.

B Speed Feedforward
You set the speed feedforward function with the position control option (Pn207 = n.OO0OX0O)
and the speed reference input gain (Pn300).

The default setting of Pn300 is 600. Therefore, if the speed feedforward value is 26 V, then it
will indicate the rated speed.

Parameter Meaning When Enabled | Classification
n.O0000O
. Do not use V-REF.
Pn207 |(default setting) After restart Setup
n.0O0O10 Use V-REF as a speed feedback input.

Pn300

Speed Reference In

put Gain

|Speed| [Position] [Torquel

Setting Range

Setting Unit

Default Setting

When Enabled Classification

150 to 3,000

0.01 V/Rated
motor speed

600

Immediately Setup

Speed Reference Fi

Iter Time Constant

Pn307 Setting Range Setting Unit Default Setting When Enabled Classification
0 to 65,535 0.01 ms 40 Immediately Setup
Speed Feedforward Average Movement Time
Pn30C Setting Range Setting Unit Default Setting When Enabled Classification
0to 5,100 0.1 ms 0 Immediately Setup

Note: Overshooting will occur if you set the feedforward too high. Set the optimum value while monitoring the
response.

Mode Switching (Changing between Proportional and PI
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

With Mode Switching

Motor
speed

E Overshooting

Reference

Actual Servomotor
operation

Overshooting —

;t:\J_> Time

Settling time

S

Motor
speed

M Time
Settling time




8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

€ Related Parameters
Select the switching condition for mode switching with Pn10B = n.OOOX.

Parameter That Sets the

Mode Switching Level When T
Parameter Selection Rotary Linear Enabled Classification
Servomotor | Servomotor
nO000 | eferonce as P0G
(default setting) the condition.
Use the speed ref-
n.O0O01 erence as the con- Pn10D Pn181
dition.
P10B |\ oo Hom eteroncs aa. Pn10E Pnige | Immediately | Setup
the condition.
Use the position
n.00O0O3 deviation as the Pn10F
condition.
nomoe | Dot use mode :
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 1min'/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
« Linear Servomotors 2
Mode Switching Level for Force Reference [Speed] [Position] é
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
Pn10F | Setting Range Setting Unit Default Setting When Enabled Classification
0 to 10,000 1 reference unit 0 Immediately Tuning

B Using the Torque Reference as the Mode Switching Condition (Default Setting)

When the torque 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%.
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8.13 Manual Tuning

8.13.2 Compatible Adjustment Functions

Speed reference

Speed \,_ Motor speed
‘ Time
+Pnioc F-- Torque reference
Torque reference O i :
-Pn10C ’; ””””””” V
| Lo
PI i P ‘ Pl control i P \ Pl control

B 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
Speed Motor speed
PriOD [~ T ‘ Time
Pl P control \ Pl control

+ 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 Speed reference Motor speed

Pn181 777) 777777777777777 Time

Pl P control \ PI control

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 \7 Motor speed
- Time
+PnioE - Motor acceleration
! I
Speed 0 — \j
-PR1OE [TTTTITTTTTTTOOT
L L
Pl \ P [ PI control \ p \ PI control

« 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

Speed \,__ Motor speed
i Time
+Pnig2 - Motor acceleration
Acceleration O — \j
! 1
-Pnig2 [TTTTITTTTTTTOT T
Pl \ P \ Pl control \ P \ Pl control




8.13 Manual Tuning
8.13.2 Compatible Adjustment Functions

€ 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 Speed reference Motor speed

Position deviation
Time

Pn10F

P control Pl control

PI

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 Immediately Tuning

0 to 50,000 0.1 ms

Tuning
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8.14 Diagnostic Tools

8.14.1 Mechanical Analysis

Diagnostic Tools

8141 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 Motor speed Computer

’—‘ Servomotor 1 Support
. Software

| _jpe— — -

Reference that Reference that
‘*’J causes vibration 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.

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.
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8.14.1 Mechanical Analysis

Frequency Characteristics

The motor is used to cause the machine to vibrate and the frequency characteristics from the
torgue 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.

Assumed anti-resonance Assumed resonance Assumed resonance
frequency frequency frequency, second candidate

B3 Mechanical Analysis AXI5#1 (]

Measurement I Netch Fiter Setting |

-Resonance/anti-Resonance Frequencies

Estimated R hemem |
imated Resonance !1?5.?8 [HZ]IE_.:I

Freguency

Estimated Anti-Resonance oo
Frequency ?33 L =

100C
Clear I

—Meazurement Conditions -

IAUTO jv [dBci] Date Accessed &ED?IM&B}BDETD_
Drriving Mocle orizontal mode
Seale [FULL 7] [} i H

—Phase

Excitation Signal k:ycle MYEVE

Allowable Rotations W —0
Excitation Amplitude  + !50[96]7
Mo, of Executions |E|[Set]

Sampling Time If250[us]

Excitation Time J ferstion %250[m3]

- Cursar

» [0z e [E=
oot Gain[dE] ]
) Phase(ded] !—’—’—'
IAUTO s l [eiiv] memeege |

® 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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8.14 Diagnostic Tools

8.14.2 Easy FFT

8.14.2

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.

/\ 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

-

Ba 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 (PnO0OC = n.OO0O0).
» There must be no alarms.

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

» The servo must be OFF.

» There must be no overtravel.

» An external reference must not be input.

Operating Procedure
Use the following procedure.
1. Select Setup - EasyFFT from the menu bar of the Main Window of the SigmaWin+.

The EasyFFT Dialog Box will be displayed.
Click the Cancel Button to cancel Easy FFT. You will return to the main window.




8.14 Diagnostic Tools

8.14.2 Easy FFT

2. Click the OK Button.

A WARNING

Thiz function is & dangerous function accompanied by opetation of & motor.
Be sure to confirm an operation manual before execution
Bie careful especialy of the follovwing points

1 .Plesse check the safety near an operation part
A motar rotates in the specified direction which are less than 144 rotation
at maximum two or more times by automatic operation during executing
this function.
Pleaze execute this function after fully checking that there iz no danger by
operation of & motar.

2. Ahout an external instruction input
Do not input instructions from the external because this function generates
instructions of exclusive use in a SERYOPACK and outputs to & motor .

EasyFFT is started CH?

Another EasyFFT Dialog Box will be displayed.
3. Click the Servo ON Button.

EasyFFT AXIS#D x|

-~ Servo OMIOFF operation

Serva ON

- Measurement start § Stopping operation

Messurement condttion
Start

Stimulus signsl Frequency zﬁ

Instruction ampitude. | 19 _|j %]
(1)~ 300y Q

FRetation direction Forward ¥

Analyzing frequency...

i~ Measurement result

Detected rEsOnENCE fECUERCY. I [Hz]
Cptimal noteh fiter freguency: I [Hz]
Patch fiter selection I

Measurement complete.

4. Select the instruction (reference) amplitude and the rotation direction in the Measure-

ment condition Area, and then click the Start Button. 2
The motor shaft will rotate and measurements will start. Es

P EasyFFT AXIS#0 x|

-~ Servo OMMOFF operation n

Serva OFF

Messurement start ¢ Stopping operation

Measurement condttion
Start

Stimulus signal Fraquancy ﬂ

Instruction ampmudal 50| _I:j %]
T - 3007 I Q

Rotation direction | Forward v

Anglyzing frequency...

~Measurement result

Detected resonance frequency | [Hz]
Optimsl noteh fiter freguency; I [Hz]
Hotch fiter selection |

Wessurement complste
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8.14.2 Easy FFT

When measurements have been completed, the measurement results will be displayed.

5. Check the results in the Measurement result Area and then click the Measurement
complete Button.

¥ EasyFFT AXIS#O E x|

~Servo ONAOFF operation

Serva OFF
Q | Servo ON

Messurement start ¢ Stopping operation

Measurement condttion

Stimulus signal Fraquency
Instruction amplituce 50 _I:j [%]

£ - 300)

Rotation direction Forward ¥

[~ Measurement result

Detected resonance freguency FU4 [Hz]
Optimal notch fiter frequency F54 [Hz]
Motch fitter selection I he 1st step

Measurement complete

Click the Result Writing Button if you want to set the measurement results in the param-
eters.

B EasyFFT AXIS#0 a2 x|

~Match fiter selection

Prd08: Torgue Related Function Switch nibble O Notch Fiter Selection 1
[ Dissbled

\J

|1:Uses 135t step notch fiter for torgue reference

~Motch fiter frequency

Pna0s:1=t Step Notch Filter Freguency

000 H F54 [Hz]

Please click & hutton, when you reflect 2 measurement result in User Parameter

i Result Wiiing

i

This concludes the procedure.
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Related Parameters
The following parameters are automatically adjusted or used as reference when you execute

Easy FFT.

8.14.2 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.

Tuning

8-95



Monitoring

This chapter provides information on monitoring SERVO-
PACK product information and SERVOPACK status.

9.1.1  Items That You Can Monitor . ...............
9.1.2 OperatingProcedures ..................... 9-2
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9.1 Monitoring Product Information

9.1.1 Items That You Can Monitor

m Monitoring Product Information

9.1.1 Items That You Can Monitor

Monitor Items

» SERVOPACK model

« SERVOPACK software version
Information on SERVOPACKSs « SERVOPACK special specifications
+ SERVOPACK serial number

» SERVOPACK manufacturing date

» Servomotor model
Information on Servomotors « Servomotor serial number
» Servomotor manufacturing date

Encoder model

Rotary encoder resolution and linear encoder pitch resolution
Encoder type

Encoder software version

Encoder serial number

Encoder manufacturing date

» Option Module model

» Option Module software version
Information on Option Modules » Option Module special specifications
» Option Module serial number

» Option Module manufacturing date

L]
Information on Encoders .

912 Operating Procedures

Use the following procedure to display the product information monitor dialog box.
» Select Monitor - Read Product Information from the menu bar of the Main Window of the

SigmaWin-+.
]
Servopackiatar | option card | Change the tab page as necessary.
—Servapack
Type: SCDV-1REL01AL
(Analogfulze-train input type rotary motor)
Soft wersion: FOO04
Special Spec.: Standard
Click the Serial No. Buttons to display the
~ Servomator serial numbers and manufacturing dates of
LpERaUita et st the Servomotor and SERVOPACK.
Encoder Infarmation

Type: UTTH-BI7EC
Resalution: 131072 [Pulseitey]

Type: incremental

Soft version. 000A Serial Mo I

« With the Panel Operator, you can use FNn011 and Fn012 to monitor this information.
Refer to the following sections for the differences in the monitor items compared with the
SigmaWin+.

I 13.4.16 Display Servomotor Model (Fn011) on page 13-22
Iz 13.4.17 Display Software Version (Fn012) on page 13-23

« With the Digital Operator, you can use Fn011, Fn012, and FnO1E to monitor this informa-
tion.

Refer to the following manual for the differences in the monitor items compared with the
SigmaWin+.
[11 x-7-Series Digital Operator Operating Manual (Manual No.: SIEP S800001 33)

Information



9.2 Monitoring SERVOPACK Status

9.2.1 System Monitor

Monitoring SERVOPACK Status

9.2.1

System Monitor

Use one of the following methods to display the System Monitor Window.
« Start the SigmaWin+. The System Monitor Window will be automatically displayed.

 Select Monitor - Monitor - System Monitor from the menu bar of the Main Window of the
SigmaWin-+.

The current signal status of the SERVOPACK is
j displayed. (This information is the same as the
information that is displayed for the bit data on
the panel display on the front of the SERVO-
PACK and the information that is displayed on
the Digital Operator display.)

Maotor Poweer on Speed Reference
Motor Running Speed Coincidence

Motor base blocked (BB}

The current status of the SERVOPACK is dis-

played. (The information that is displayed is the
o - """T . same as the information that is displayed on the
T i q:l Hning panel display on the front of the SERVOPACK.)

Pﬂ Trace e Alarm

[¥ Displays the System Monitor window st Sigmalin+startug

If this check box is selected, this window will be displayed
automatically when the SigmaWin+ starts.

9.2.2

Monitoring Status and Operations

Use the following method to display the SERVOPACK'’s Status Monitor Window or Motion Mon-
itor Window.

» Select Monitor - Monitor - Status Monitor or Monitor - Monitor - Motion Monitor from
the menu bar of the Main Window of the SigmaWin+.

If these check boxes are selected, the current values are displayed in the Value column.

Statyl= Manitar
1
Ayis | Mame | Walue | o
Main Circuit Main Circuit ON
Encader (PGRDY) Encoder Prepar...

hdotor Mo hotor Povver
Dynamic Brake (DE) -

Fotation Direction

Mode Switch

Speed Reference (Y-Ref)

Torgue Reference (T-Ref)

Position Reference (PLLS)

Command Pulse Sign (SIGHN)

Clear (CLR) - j

Monitoring

9-3



9.2 Monitoring SERVOPACK Status

9.2.2 Monitoring Status and Operations

Monitor Items
The items that you can monitor on the Status Monitor Window and Motion Monitor Window are

listed below.
» Status Monitor Window

Monitor Items

Main Circuit

Encoder (PGRDY)
Motor Power (Request)
Motor Power ON
Dynamic Brake (DB)
Rotation (Movement)
Direction

Mode Switch

(PULS)
» Position Reference
Direction
Clear Signal (CLR)
» Surge Current Limiting

» /S-ON (Servo ON Input Signal)

« /P-CON (Proportional Control Input
Signal)

» P-OT (Forward Drive Prohibit Input
Signal)

* N-OT (Reverse Drive Prohibit Input
Signal)

» /P-CL (Forward External Torque Limit

* /ALM-RST (Alarm Reset Input Signal)

» SEN (Absolute Data Request Input
Signal)

» /SPD-D (Motor Direction Signal)

» /SPD-A (Internal Set Speed Selection

» /P-DET (Polarity Detection Input Sig-
nal)

» PULS (Pulse Reference Input Signal)

» SIGN (Sign Reference Input Signal)

» CLR (Position Deviation Clear Input
Signal)

» /PSEL (Reference Pulse Input Multi-
plication Input Signal)

« FSTP (Forced Stop Input Signal)

ALM (Servo Alarm Output
Signal)

/COIN (Positioning Com-
pletion Output Signal)
/V-CMP (Speed Coinci-
dence Detection Output
Signal)

/TGON (Rotation Detec-

« Speed Reference (V-Ref) Signal) tion Output Signal)
» Torque Reference (T-Ref) * /N-CL (Reverse External Torque Limit » /S-RDY (Servo Ready Out-
« Position Reference Signal) put Signal)

/CLT (Torque Limit Detec-
tion Output Signal)
/VLT (Speed Limit Detec-
tion Output Signal)
/BK (Brake Output Signal)

Resistor Short Relay 2| Input Signal) § « /WARN (Warning Output
2| « Regenerative Transistor E « /SPD-B (Internal Set Speed Selection g Signal)
E » Regenerative Error @ | Input Signal) — | * /NEAR (Near Output Sig-
® | Detection Tcu « /C-SEL (Control Selection Input Sig- | & nal)
S | - AC Power ON S| nal & |+ ALOT (Alarm Code Output
o | * Overcurrent ‘i’} » /ZCLAMP (Zero Clamping Input Sig- |« | Signal)
£ | + Origin Not Passed 3| na) 2|+ ALO2 (Alarm Code Output
£ | * /INHIBIT (Reference Pulse Inhibit 8 Signal)
Input Signal) * ALO3 (Alarm Code Output
» /G-SEL (Gain Selection Input Signal) Signal)

PAO (Encoder Divided
Pulse Output Phase A Sig-
nal)

PBO (Encoder Divided
Pulse Output Phase B Sig-
nal)

PCO (Encoder Divided
Pulse Output Phase C Sig-
nal)

/PSELA (Reference Pulse
Input Multiplication Switch-
ing Output Signal)

/PM (Preventative Mainte-
nance Output Signal)

* Motion Monitor Window

Monitor Items

Current Alarm State

« Motor Speed

Speed Reference
Internal Torque Reference

Angle of Rotation 1 (number of

» Power Consumption
« Consumed Power

» Cumulative Power Consumption
» DB Resistor Consumption Power
» Absolute Encoder Multiturn Data

« Absolute Encoder Position within One Rota-
tion

» Absolute Encoder (Lower)

» Absolute Encoder (Upper)

» Reference Pulse Counter

» Feedback Pulse Counter

« Fully Closed Feedback Pulse Counter

+ Total Operating Time

encoder pulses from origin within one
encoder rotation)

Angle of Rotation 2 (angle from origin
within one encoder rotation)

Input Reference Pulse Speed
Deviation Counter (Position Deviation)
Cumulative Load

Regenerative Load




9.2 Monitoring SERVOPACK Status

9.2.3 1/0 Signal Monitor

9.2.3

I/0 Signal Monitor

Use the following procedure to check I/O signals.

1. Select Monitor - Check Wiring from the menu bar of the Main Window of the Sig-
maWin+.

2. Click the Monitor Mode Button.

J: wiring check aAxIs#1 } x|
Model SGDV-TREAD & ; Hi
PULE J feterence 0 [reference units] Lo
SIGH 0 0 [pps] Forced Hi
0 [min-1] ';.‘r Farced La
002 [v]
000 [v] e —
Manitar Mode
CLR 0 | ICLEAR Signal Mot Input
ForGed Cutpat Mode
SEN J [|sensor oFF
15-0N [[Eerw oFF ["aLot outnst oFF
ALD2 Output OFF
P-CON [|Praportional Operation < [+L03 Gt OFF
[ P Cutput On

P-OT [anav Farward Run

[ PBO Cutput OFF

N-OT [&1ov Reverse Run [ PCO Ot OFF

| Posttioning Incomplete

IALM-RST [Jetarm niat Reset [ Speed Coincidence

P-CL [0 Forward External Tor [ Wotor Stopped

BT

I
I
/

I
Input signal status Output signal status

Mo Forsvard Reverse To | Motar Preparation Comgl

Baszehlock released | Mormal

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.

Information

Monitoring
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9.3 Monitoring Machine Operation Status and Signal Waveforms
9.3.1 Items That You Can Monitor

I Monitoring Machine Operation Status and Signal Waveforms

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

9.3.1 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
i [ Speed feedforward | | Torque feedforward |
T-REF :
V-REF [Position command speed] Speed reference
Speed i---1Position amplifier 3 - -
™ conSersion i | ‘ACUVG galn\ \Torque reference\
PULS — Position loop i
SIGN ; Electronic] + 1 |Deviation I T Yt |Speed|i T Yt i |Current
L _ngjfsﬁgpftn gear fo = Gounter || KP Q7" loop [C loop M Load
1 ; External encoder speed|* (UNW)
§ o< Electronic[—® Motor speed  ----- o \M
: gear O\Q Speed | o ]
i conversion : L] ENC
!'| Deviation - T H
'| counter ok
A gL + | 1 Deviati - Speed
' N g P - eviation Motor - load pee
i 1 Electronic | "sounter [ |position deviation| [conversion CN31
! -1 Postioning completion T - gear ’ l

iiiiiiii Completion of position hd : e
reference distribution HJ
Fully closed*
* This speed is available when fully-closed loop control is being used.
* Linear Servomotors
SERVOPACK
L [ Speed feedforward| [ Force feedforward
T-REF \
[Posttion command speed] Speed reference
V-REF I
Position ampilifier deviation| [Active gain] | [Force reference]
COnVerson
PULS E— Position loop _ N .
SIGN Ll pulse input Electronic| 7+ Deviation Kp + ', Speed + Current M Load
T |multiplier xn gear | counter ~ loop loop
(UN/W)
+ - 1
Electronic
gear
Deviation Speed
counter conversion
CN2
Position deviation -
Posfioring compefon TT
Completion of position ‘ LJ
reference distribution




9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.2 Using the SigmaWin+

9.3.2

Using the SigmaWin+

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

Refer to the following manual for detailed operating procedures for the SigmaWin+.
[J0 AC Servo Drives Engineering Tool SigmaWin+ Online Manual -7 Component (Manual No.: SIEP S800001 48)

Operating Procedure
Select Trace - Trace from the menu bar of the Main Window of the SigmaWin+.

2lm| =| Bl =l=] | [ ey | 0 | = Click this button to display the Trace Setting
trgger eateg | |40 | Messurenart s | Dialog Box shown below, and set the data to
B A LA T | - trace and the trace conditions.
ne-l"‘ﬂﬂ"i ‘ilquerL- | L';I
IEETEE——— =
Famplog Sl
Ao Seting  [Monors postoring concieton (7] St | | SanelmTime [ 125 =lus] %1000 = 325000 ms)
fdiniton ™ righ S bt
ossnning Trace - verticnl nis (Lefty Faty)
Data 1 Feectact soeea =| ] =] | pmin1) 1 500 -] — -
Caa2  [Torque et | -] [ w2 P.con =5
Dt Lrarnng = = 3 Lrarfing ] .y~
L e | e I
100 000 f— - Yx Trrget N Trgger hd Ym Torget i -
T Togerlews [ 04 Tigger Lol [ 0=
e e O [ AR E] N T —
[ R e | o Cancel
Trace Objects
You can trace the following items.
» Data Tracing
Trace Objects
» Torque Reference » Motor - Load Position Deviation
» Feedback Speed  Speed Feedforward
» Reference Speed  Torque Feedforward
+ Position Reference Speed « Effective (Active) Gain
« Position Error (Deviation) « Main Circuit DC Voltage
« Position Amplifier Error (Deviation) « External Encoder Speed
» Control Mode

Monitoring

9-7
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* /O Tracing

Trace Objects

Input
Signals

» /S-ON (Servo ON Input Signal)

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

» P-OT (Forward Drive Prohibit Input Signal)

* N-OT (Reverse Drive Prohibit Input Signal)

* /ALM-RST (Alarm Reset Input Signal)

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

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

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

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

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

+ /C-SEL (Control Selection Input Signal)

» /ZCLAMP (Zero Clamping Input Signal)

« /INHIBIT (Reference Pulse Inhibit Input
Signal)

» /G-SEL (Gain Selection Input Signal)

 /P-DET (Polarity Detection Input Signal)

« FSTP (Forced Stop Input Signal)

» SEN (Absolute Data Request Input Signal)

» PULS (Pulse Reference Input Signal)

» SIGN (Sign Reference Input Signal)

» CLR (Position Deviation Clear Input Sig-

Output
Signals

* ALM (Servo Alarm Output Signal)

» /COIN (Positioning Completion Output
Signal)

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

» /TGON (Rotation Detection Output Sig-

nal)

/S-RDY (Servo Ready Output Signal)

/CLT (Torque Limit Detection Output Sig-

nal)

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

« /BK (Brake Output Signal)

« /WARN (Warning Output Signal)

» /NEAR (Near Output Signal)

« ALO1 (Alarm Code Output Signal)

ALO2 (Alarm Code Output Signal)
ALO3 (Alarm Code Output Signal)

PAO (Encoder Divided Pulse Output
Phase A Signal)

PBO (Encoder Divided Pulse Output
Phase B Signal)

PCO (Encoder Divided Pulse Output
Phase C Signal)

/PSELA (Reference Pulse Input Multipli-
cation Switching Output Signal)

nal)

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

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

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

Internal
Status

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

» DEN (Position Reference Distribution
Completed Signal)

9.3.3

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.
I 4.7.3 Analog Monitor Connector (CN5) on page 4-46

Setting the Monitor Object

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

Line Color Signal Parameter Setting
White Analog monitor 1 Pn006 = n.OOXX
Red Analog monitor 2 Pn007 = n.OOXX
Black 2 GND 3

lines)




9.3 Monitoring Machine Operation Status and Signal Waveforms

9.3.3 Using a Measuring Instrument

Description
Parameter - - .
Monitor Signal Output Unit Remarks
n.0000
(default + Rotary Servomotor: 1 V/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.O0003 Position Deviation 0.05 V/Reference unit 0 V for speed or
’ ' torque control
. o . Position deviation
n.0004 Etci)osglon Amplifier Devi- 0.05 V/encoder pulse unit after electronic gear
conversion
The input reference
Position Command « Rotary Servomotor:1 V/1,000 min™ pulses will be muiti
n.O0005 Speed oL 3 tor1 \V/1.000 / plied by n to output
Pn006 p inear Servomotor: , MM/S | the position com-
or mand speed.
Pn007 n.00006 Reserved parameter _ B
(Do not change.)
Motor - Load Position .
n.0O0007 Deviation 0.01 V/Reference unit -
- Completion is indi-
e . Positioning completed: 5 V
n.0008 Positioning Completion Positioning not completed: 0 V cated by the output
voltage.
« Rotary Servomotor:1 V/1,000 min™’ _
n.0009 