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About this Manual

This manual describes informations required for designing, and maintaining -V Series SERVOPACKs.
Be sure to refer to this manual and perform design and maintenance to select devices correctly.

Keep this manual in a location where it can be accessed for reference whenever required.

B Description of Technical Terms

The following table shows the meanings of terms used in this manual.

Term Meaning
Cursor A mark that indicates the input position of data displayed on the digital operator
Linear servomotor | -V Series SGLGW, SGLFW, SGLTW, or SGLCW linear servomotor, SGT linear slider
SERVOPACK -V Series SGDV servo amplifier of command option attachable type
Servo drive A set including a servomotor and SERVOPACK (i.e., a servo amplifier)

A servo control system that includes the combination of a servo drive with a host controller and

Servo system peripheral devices

Servo ON When power is being supplied to the servomotor

Servo OFF When power is not being supplied to the servomotor

Base block (BB) | Turning OFF the power by shutting OFF the base current of the IGBT for the current amplifier

Linear scale A set of cables including a cable for connecting serial converter unit, a cable for connecting linear
connection cables |scale, and a cable for connecting hall sensor

B IMPORTANT Explanations

The following icon is displayed for explanations requiring special attention.

o * Indicates important information that should be memorized, as well as precautions, such as
alarm displays, that do not involve potential damage to equipment.
IMPORTANT

B Notation Used in this Manual

* Reverse Symbol Notation

In this manual, the names of reverse signals (ones that are valid when low) are written with a forward slash (/)
before the signal name, as shown in the following example:

Example
The notation for BK is /BK.

» Parameter Notation
The following two types of notations are used for parameter digit places and settings.



Example
Digital Operator Display
Pn000=n.0000

Notation Example for Pn000

Digit Notation

Set Value Notation

Notation Method

Meaning

Notation Method

Meaning

Digit 1 Pn000.0

Indicates digit 1
of the parameter (Pn000).

Pn000.0 = x
or n.OOOOx

Indicates that digit 1 of the
parameter (Pn000) is x.

Digit2  Pn000.1

Indicates digit 2
of the parameter (Pn000).

Pn000.1 = x
or n.O0OxO

Indicates that digit 2 of the
parameter (Pn000) is x.

—— Digit3 Pn000.2

Indicates digit 3
of the parameter (Pn000).

Pn000.2 = x
or n.OxOO

Indicates that digit 3 of the
parameter (Pn000) is x.

—> Digit4  Pn000.3

Indicates digit 4

of the parameter (Pn000).

Pn000.3 = x
or n.xOOOOO

Indicates that digit 4 of the
parameter (Pn000) is x.
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Refer to the following manuals as required.
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B Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions pro-
vided in this manual can result in serious or possibly even fatal injury or damage to the products or to related

equipment and systems.

/\ WARNING

/N\ CAUTION

 PROHIBITED

@ MANDATORY

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

Indicates precautions that, if not heeded, could result in relatively serious
or minor injury, damage to the product, or faulty operation.

In some situations, the precautions indicated could have series
consequences if not heeded.

Indicates prohibited actions that must not be performed. For example,
this symbol would be used to indicate that fire is prohibited as follows:

®

Indicates compulsory actions that must be performed. For example, this
symbol would be used as follows to indicate that grounding is
compulsory:

©



Safety Precautions

These safety precautions are very important. Read them before performing any procedures such as storage and

transportation, installation, wiring, operation, maintenance and inspection, or disposal. Be sure to always
observe these precautions thoroughly.

/\ WARNING

& G

If you have a pacemaker or any other electronic medical device, do not go near the magnetic way of
the linear servomotor.

Failure to observe this warning may result in the malfunction of the medical device.

Be sure to use nonmagnetic tools when installing or working close to the linear servomotor.
(Example: a beryllium-copper alloy hexagonal wrench set, made by NGK Insulators, Ltd.)
Before starting operation with a machine connected, make sure that an emergency stop can be
applied at any time.

Failure to observe this warning may result in injury or damage to the product.

Never touch the linear servomotor or machinery during operation.

Failure to observe this warning may result in injury.

Before wiring, install the SERVOPACK and the linear servomotor.

Failure to observe this warning may result in electric shock.

Never touch the inside of the SERVOPACKS.

Failure to observe this warning may result in electric shock.

Do not remove the cover of the power supply terminal while the power is ON.

Failure to observe this warning may result in electric shock.

After the power is turned OFF or after a voltage resistance test, do not touch terminals while the
charge indicator is ON.

Residual voltage may cause electric shock.
Follow the procedures and instructions provided in this manual for trial operation.
Failure to do so may result not only in faulty operation and damage to equipment, but also in personal injury.

Do not remove the front cover, cables, connectors, or optional items from the upper front of the
SERVOPACK while the power is ON.

Failure to observe this warning may result in electric shock.

Do not damage, press, exert excessive force on, or place heavy objects on the cables.
Failure to observe this warning may result in electric shock, stopping operation of the product, or fire.
Provide an appropriate braking device on the machine side to ensure safety.

Failure to observe this warning may result in injury.

Do not come close to the machine immediately after resetting an instantaneous power interruption.
The machine may restart unexpectedly. Take appropriate measures to ensure safety against an
unexpected restart.

Failure to observe this warning may result in injury.

Connect the ground terminal according to local electrical codes (100 Q or less for a SERVOPACK
with a 100 V, 200 V power supply, 10 Q or less for a SERVOPACK with a 400 V power supply).
Improper grounding may result in electric shock or fire.

Installation, disassembly, or repair must be performed only by authorized personnel.
Failure to observe this warning may result in electric shock or injury.

The person who designs a system using the safety function (Hard Wire Base Block function) must
have full knowledge of the related safety standards and full understanding of the instructions in this
manual.

Failure to observe this warning may result in injury.

Vii
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B Storage and Transportation

/\ CAUTION

» Be sure to store the magnetic way in the package that was used for delivery.
» Do not store or install the product in the following locations.
Failure to observe this caution may result in fire, electric shock, or damage to the product.
» Locations subject to direct sunlight
» Locations subject to ambient operating temperatures outside the range specified in the storage/installation
temperature conditions
 Locations subject to humidity outside the range specified in the storage/installation humidity conditions
+ Locations subject to condensation as the result of extreme changes in temperature
+ Locations subject to corrosive or flammable gases
 Locations subject to dust, salts, or iron dust
* Locations subject to exposure to water, oil, or chemicals
» Locations subject to shock or vibration
* Do not carry the linear servomotor by its cables.
Failure to observe this caution may result in injury or malfunction.
» Do not place any load exceeding the limit specified on the packing box.
Failure to observe this caution may result in injury or malfunction.

« If disinfectants or insecticides must be used to treat packing materials such as wooden frames, pal-
lets, or plywood, the packing materials must be treated before the product is packaged, and meth-
ods 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 chlo-

rine, fluorine, bromine, or iodine can contribute to the erosion of the capacitors.




Installation

/\ CAUTION

When unpacking and installing magnetic way, check that there is no metal fragments or magnetized
objects near the magnetic way because they may be affected by the magnetic attraction of the mag-
netic way.

Failure to observe this caution may result in injury or damage to the magnetic way's magnets.

Do not use the magnetic way near metal or other magnetized objects.

Failure to observe this caution may result in injury.

Do not place clocks, magnetic cards, floppy disks, or measuring instruments close to the magnetic
way.

Failure to observe this caution may result in malfunction or damage to these items by the magnetic force.
Securely mount the linear servomotor onto the machine.

If the linear servomotor is not mounted securely, it may loosen during operation.

Do not carry the magnetic way by its magnet protection cover.

Failure to observe this caution may result in injury by the cover’s edge or the shape of the cover may become
distorted.

When removing the dummy plate for reducing magnetic force used for the SGLFW magnetic way,
pay attention to the magnetic attraction of the magnetic way. Do not place the removed plate close
to the magnetic way.

Failure to observe this caution may result in injury or damage to the magnetic way’s magnets or the magnet
protection cover.

Install SERVOPACKS, linear servomotors, and regenerative resistors on nonflammable objects.
Installing directly onto or near flammable objects may result in fire.

Never use the product in an environment subject to water, corrosive gases, inflammable gases, or
combustibles.

Failure to observe this caution may result in electric shock or fire.

Do not step on or place a heavy object on the product.

Failure to observe this caution may result in injury or malfunction.

Do not cover the inlet or outlet ports and prevent any foreign objects from entering the product.
Failure to observe this caution may cause internal elements to deteriorate resulting in malfunction or fire.
Be sure to install the product in the correct direction.

Failure to observe this caution may result in malfunction.

Provide the specified clearances between the SERVOPACK and the control panel or with other
devices.

Failure to observe this caution may result in fire or malfunction.
Do not apply any strong impact.
Failure to observe this caution may result in malfunction.




m  Wiring

/\ CAUTION

Securely tighten the cable connector screws and securing mechanism.

If the connector screws and securing mechanism are not secure, they may loosen during operation.

Use cables with a radius, heat resistance, and flexibility suitable for the system.

If the SERVOPACK malfunctions, turn OFF the main circuit’s power supply of the SERVOPACK.
The continuous flow of a large current may cause fire.

Use a noise filter to minimize the effects of electromagnetic damage.

Failure to observe this caution may result in electromagnetic damage to electronic devices used near the SER-
VOPACK.

Do not connect a commercial power supply to the U, V, or W terminals for the linear servomotor
connection.

Failure to observe this caution may result in injury or fire.

Securely connect the main circuit power supply terminal screws and linear servomotor connection
terminal screws.

Failure to observe this caution may result in fire.

Do not bundle or run the main circuit cables together with the I/O signal cables or linear scale con-
nection cables in the same duct. Keep them separated by at least 30 cm.

Failure to do so may result in malfunction.

Use shielded twisted-pair wires or multi-core shielded twisted-pair wires for 1/O signal cables and
linear scale connection cables.

The maximum cable length is 3 m for the 1/O signals, 20 m for the linear servomotor main circuit, 20
m for the serial converter unit, 15 m for the linear scale, and 15 m for the hall sensor.

Do not touch the power supply terminals while the charge indicator is ON after turning power OFF
because high voltage may still remain in the SERVOPACK.

Make sure the charge indicator is OFF first before starting wiring and inspection.
Observe the following precautions when wiring main circuit terminals.
* Remove main circuit terminals from the SERVOPACK prior to wiring.
+ Insert only one main circuit cable per opening in the main circuit terminals.
» Make sure that no part of the core wire comes into contact with (i.e., short-circuit) adjacent wires.

Do not turn ON the power to the SERVOPACK until all wiring has been completed, including the
main circuit terminals.

Do not connect the SERVOPACK for 200 V directly to a voltage of 400 V.
The SERVOPACK will be destroyed.

Be sure to wire correctly and securely.

Failure to observe this caution may result in motor overrun, injury, or malfunction.
Always use the specified power supply voltage.

An incorrect voltage may result in burning.

Make sure that the polarity is correct.

Incorrect polarity may cause ruptures or damage.

Take appropriate measures to ensure that the input power supply is supplied within the specified
voltage fluctuation range. Be particularly careful in places where the power supply is unstable.

An incorrect power supply may result in damage to the product.
Install external breakers or other safety devices against short-circuiting in external wiring.
Failure to observe this caution may result in fire.

Take appropriate and sufficient countermeasures for each form of potential interference when
installing systems in the following locations.

Failure to observe this caution may result in damage to the product.
+ Locations subject to static electricity or other forms of noise
» Locations subject to strong electromagnetic fields and magnetic fields
» Locations subject to possible exposure to radioactivity
» Locations close to power supplies
Wiring or inspection must be performed by a technical expert.
Use a 24-VDC power supply with double insulation or reinforced insulation.




B Operation

/\ CAUTION

» Always use the linear servomotor and SERVOPACK in one of the specified combinations.
Failure to observe this caution may result in fire or malfunction.

» Do not stand within the machine's range of motion during operation.

Failure to observe this caution may result in injury.

» Before operation, install a limit switch or stopper on the end of movable range to prevent unex-
pected movement.

Failure to observe this caution may result in injury.

+ During trial operation, confirm that the holding brake works correctly. Furthermore, secure system
safety against problems such as signal line disconnection.

» Before starting operation with a machine connected, change the settings to match the parameters
of the machine.

Starting operation without matching the proper settings may cause the machine to run out of control or mal-
function.

» Do not frequently turn power ON and OFF.

Since the SERVOPACK has a capacitor in the power supply, a high charging current flows when power is
turned ON. Frequently turning power ON and OFF causes main power devices like capacitors and fuses to
deteriorate, resulting in unexpected problems.

* When using JOG operations (Fn002), search operations (Fn003), or EasyFFT operations (Fn206),
forcing movable machine parts to stop does not work for forward overtravel or reverse overtravel.
Take necessary precautions.

Failure to observe this caution may result in damage to the product.

» When using the linear servomotor on a vertical axis, install a safety device such as a counterbal-
ance so that the workpiece does not fall if an alarm or overtravel occurs. And, set the parameters so
that the linear servomotor will stop by using a zero clamp at occurrence of overtravel.

The workpiece may fall during overtraveling.

* When not using turning-less function, set to the correct mass ratio (Pn103).
Setting an incorrect mass ratio may cause vibration.

» Do not touch the SERVOPACK heatsinks, regenerative resistor, or linear servomotor while power is
ON or soon after the power is turned OFF.

Failure to observe this caution may result in burns due to high temperatures.

» Do not make any extreme adjustments or setting changes of parameters.

Failure to observe this caution may result in injury or damage to the product due to unstable operation.

+ If an alarm occurs, shut down the main circuit power supply.

Failure to observe this caution may result in fire due to regenerative resistor overheating caused by regenera-
tive transistor failure.

* When an alarm occurs, remove the cause, reset the alarm after confirming safety, and then resume
operation.

Failure to observe this caution may result in damage to the product, fire, or injury.

» An alarm or warning may be generated if communications are executed with the host controller dur-
ing operation using SigmaWin+ or the digital operator.

If an alarm or warning is generated, the process currently being executed may be aborted and the system may
stop.

B Maintenance and Inspection

/\ CAUTION

* Do not disassemble the SERVOPACK or the linear servomotor.
Failure to observe this caution may result in electric shock or injury.

» Do not change wiring while the power is ON.
Failure to observe this caution may result in electric shock or injury.

* When replacing the SERVOPACK, resume operation only after copying the previous SERVOPACK
parameters to the new SERVOPACK.

Failure to observe this caution may result in damage to the product.




B Disposal

/\ CAUTION

* When disposing of the products, treat them as ordinary industrial waste.

B General Precautions

Observe the following general precautions
to ensure safe application.

* The products shown in illustrations in this manual are sometimes shown without covers or protective guards.
Always replace the cover or protective guard as specified first, and then operate the products in accordance with
the manual.

» The drawings presented in this manual are typical examples and may not match the product you received.

+ If the manual must be ordered due to loss or damage, inform your nearest Yaskawa representative or one of the
offices listed on the back of this manual.

Xii



Warranty

(1) Details of Warranty

B Warranty Period

The warranty period for a product that was purchased (hereinafter called “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.

Warranty Scope

Yaskawa shall replace or repair a defective product free of charge if a defect attributable to Yaskawa occurs
during the warranty period above. This warranty does not cover defects caused by the delivered product reach-

ing the end of its service life and replacement of parts that require replacement or that have a limited service
life.

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

1.

wm W N

6.

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

. Causes not attributable to the delivered product itself
. Modifications or repairs not performed by Yaskawa
. Abuse 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 ship-

ment from Yaskawa

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

Limitations of Liability

1.

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

. Yaskawa shall not be responsible for any programs (including parameter settings) or the results of program

execution of the programs provided by the user or by a third party for use with programmable Yaskawa
products.

. The information described in product catalogs or manuals is provided for the purpose of the customer pur-

chasing 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 property rights

or other proprietary rights of third parties as a result of using the information described in catalogs or man-
uals.

Xiii
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3)

Suitability for Use

1.

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

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

used by the customer.

. Consult with Yaskawa to determine whether use in the following applications is acceptable. If use in the

application is acceptable, use the product with extra allowance in ratings and specifications, and provide
safety measures to minimize hazards in the event of failure.

* Outdoor use, use involving potential chemical contamination or electrical interference, or use in condi-
tions or environments not described in product catalogs or manuals

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, vehicle sys-
tems, medical equipment, amusement machines, and installations subject to separate industry or gov-
ernment 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 ref-

erence. 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 editions of the revised catalogs or
manuals will be published with updated code numbers. Consult with your Yaskawa representative to confirm
the actual specifications before purchasing a product.



Applicable Standards

B North American Safety Standards (UL)

c(IL)us c A us

LISTED

Model

UL" Standards
(UL File No.)

SERVOPACK

* SGDV

UL508C (E147823)

#  Underwriters Laboratories Inc.

B European Standards

Ce ©

Model Low Voltage EMC Directive Safety
Directive EMI EMS Standards
EN55011
EN50178 EN61800-3 EN954-1
SERVOPACK | - SGDV EN61800-5-1 gr‘é‘;};gl gloa(f_s3A’ EN61000-6-2 | IEC61508-1 to 4

Note: Because SERVOPACKSs and linear servomotors are built into machines, certification is required after installation in
the final product.
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1 Outline

1.1 X-V Series SERVOPACKs

The 2-V Series SERVOPACKs are designed for applications that require frequent high-speed, high-precision

positioning. The SERVOPACK makes the most of machine performance in the shortest time possible, thus

contributing to improving productivity.

1.2 SERVOPACKS

The command option attachable type SERVOPACK is used with command option modules. For reference
methods, I/O signals, and other operations, refer to the manual for the command option module that is con-

nected.

1.3 Part Names

This section gives the part names of the SGDV SERVOPACK (command option attachable type).

‘ With front cover open

CN5 Analog monitor connector

Used to monitor motor movement speed, H
force reference, and other values through

e

54 o ses-coo-ocov /.

Power LED indicator (POWER)

a special cable (option).

H Indicates that the control power is being supplied.

Refer to 5.1.3 Monitoring Analog Signals. j,

Serial number

Rotary switch (S1 )4

Refer to the separate manual for

Lights when the control power supply is ON.

i —

— Communications LED indicator (COM)
Not used. Normally OFF.

Panel display
Indicates the servo status with a seven-segment

the Command Option Module.

LED display.
Refer to 2.1.1 Status Display.

YASKAWA

DIP switch (S2) SERVOPACK
Refer to the separate manual
for the Command Option

Module.

o
SGDV-REAESA ~

200V

Input voltage

Front cover

| SERVOPACK model

Charge indicator

Lights when the main circuit power supply is ON
and stays lit as long as the internal capacitor
remains charged. Therefore, do not touch the
SERVOPACK even after the power supply is
turned OFF if the indicator is lit.

NN
\C—H’ARGE

Refer to 1.7 SERVOPACK Model Designation.

1T
It may result in electric shock. ( L1 @
P : @ 0 © o CN3 Connector for digital operator
Main circuit power supply terminals | B’f (C;oTir:)idjlfscg?lotﬂoosf-rf—tg or a personal computer
Used for main qircuit power gupply input. L3 K @ D | 3 (RpS422‘) P P
Refer to 3.1 Main Circuit Wiring. \ s L@ Refer (o '2 V series Product Catak
% N : -V series Product Catalog
. L1 @ ] c (KAEP S800000 42) and
Control power supply terminals ——p ﬂ N SV series User's Manual,
Used for control power supply input. L2 @ [] ) L\ Operation of Digital Operator (SIEP S800000 55).
Refer to 3.1 Main Circuit Wiring. A5 CN7 Connector for personal computer
/q @ D l%l Communicates with a personal computer.
Regenerative resistor connecting terminals —» 5 @ [ Use the connection cable (JZSP-CVS06-02-E).
Connects external regenerative resistors. - 7 ’T c
B3l OO m 1 CN1 1/O signal connector
p o 1 Used for sequence 1/O signals.
DC reactor terminals for » | O ()] Refer to 3.2 I/O Signal Connections.
harmonic suppression I . .
Connects DCprZactor for harmonic SUbpression ol LU0 %' CN8 Connector for safety function devices
Refer {0 3.6.3 G i AC/D(I: Ruppt f' H s = = il Connects a safety function device.
m?)r?i:: gu,;p',ess?é’,?_ec ng eactorforhar- g o0 M 4/ Note: When not using the safety function, use the
Linear servomotor H N SERVOPACK with the safety function’s jumper
t inal olly [* @ ] x 8 connector (JZSP-CVHO05-E, provided as an
erminals o ] g | accessory) inserted.
Connect? the main circuit cable for linear " : @ D mj ‘ For details on how to connect, refer to 3.2.2
servomotor. o \ ¥ C Safety Function Signal (CN8) Names and
Refer to 3.1 Main Circuit Wiring. @ e | N Functions.
Il 2 For details on how to use, refer to 4.7 Safety
Ground terminal ] ‘\ Function.

N

Be sure to connect to protect against electrical
shock.

Refer to 3.1 Main Circuit Wiring.

CN2 Connector for linear scale
Connects a serial converter unit or linear scale.

Refer to 3.6 Linear Scale Connection.



1.4 SERVOPACK Ratings and Specifications

1.4 SERVOPACK Ratings and Specifications

This section describes the ratings and specifications of SERVOPACKSs.

1.4.1 Ratings
Ratings of SERVOPACKSs are as shown below.

(1) SGDV Single-phase 100-V Ratings

SGDV
(Single-phase, 100Vv) | R70 | RSO 2R1T | 2R8
Continuous Output Current
[Arms] 0.66 0.91 2.1 2.8
Max. Output Current [Arms] 2.1 2.9 6.5 9.3
Regenerative Resistor’ None/External

Main Circuit Power Supply | Single-phase, 100 to 115 VAC “}%:, 50/60 Hz

Control Power Single-phase, 100 to 115 VAC 1%, 50/60 Hz
Overvoltage Category I

#  Refer to 3.7 Regenerative Resistors Connections for details.

(2) SGDV Three-phase 200-V Ratings

SGDV (Three-phase, 200V) | R70 | R90 | 1R6 | 2R8 | 3R8 | 5R5 | 7R6 | 120 | 180 | 200 | 330 | 550
Continuous Output Current 066 | 091 | 16 | 28 | 38 | 55 | 7.6 | 11.6 | 185 | 19.6 | 32.9 | 547
[Arms]

Max. Output Current [Arms] 2.1 2.9 5.8 9.3 11.0 | 16.9 17 28 42 56 84 130
. . B o Exter

Regenerative Resistor None/External Built-in/External nal

Main Circuit Power Supply Three-phase, 200 to 230 VAC '1%, 50/60 Hz

Control Power Single-phase, 200 to 230 VAC 1%2, 50/60 Hz

Overvoltage Category 111

#  Refer to 3.7 Regenerative Resistors Connections for details.

(3) SGDV Three-phase 400-V Ratings

SGDV (Three-phase, 400 V) 1R9 3R5 5R4 8R4 120 170 260
Continuos Output Current
[Arms] 1.9 3.5 5.4 8.4 11.9 16.5 25.7
Max. Output Current [Arms] 5.5 8.5 14 20 28 42 65
Regenerative Resistor” Built-in/External External
Main Circuit Power Supply Three-phase, 380 to 480 VAC *1%¢ 50/60 Hz
Control Power 24 VDC £15%
Overvoltage Category 111

*  Refer to 3.7 Regenerative Resistors Connections for details.
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1.4.2 Basic Specifications

1.4.2 Basic Specifications
Basic specifications of SERVOPACKs are shown below.

Control Method

IGBT-PWM (sine-wave driven)

« Absolute linear scale

Signal resolution "= Sine-wave pitch of absolute linear scale /Number of
divisions in absolute linear scale

Feedback .
* Incremental linear scale
Signal resolution?= Sine-wave pitch of incremental linear scale /Number
of divisions of serial converter unit
Surrounding Air/Storage o o
Temperature 0 to +55°C/ -20 to +85°C
Ambient/Storage o . .
Humidity 90% RH or less (with no condensation)
Vibration/Shock 2 )
Resistance 4.9 m/s“/19.6 m/s
Operating Protection class: IP10, Pollution degree: 2
Conditions

Protection Class/
Pollution Degree

An environment that satisfies the following conditions.
* Free of corrosive or explosive gases

* Free of exposure to water, oil or chemicals

 Free of dust, salts or iron dust

Altitude

1000 m or less

Others

Free of static electricity, strong electromagnetic fields, magnetic fields or
exposure to radioactivity

Applicable Standards

UL508C
EN50178, EN55011 group 1 class A, EN61000-6-2, EN61800-3, EN61800-
5-1, EN954-1, IEC61508-1 to 4

Configuration

Perfor-
mance

Base-mounted >
Speed Control Range 1:5000
I[;?uacctluation 0 to 100% load: +£0.01% max. (at rated speed)
Speed Vort
Regu- FIC:JCE:SStion Rated voltage £10%: 0% (at rated speed)
lation**
;?urgfuegﬁg:]re 25+ 25°C: £0.1% max. (at rated speed)

Force Control
Tolerance
(Repeatability)

+1%




1.4 SERVOPACK Ratings and Specifications

Phase-A, -B, -C: line driver

Encoder Output Pulses Encoder output pulse: any setting ratio

Number
of 7 channels
Input Channels
Sequence | Signals The signal allocation and positive/negative logic can be
Input which can modified.

be allocated | Fynctions | Forward run prohibited (P-OT), reverse run prohibited (N-
OT), forward force limit (/P-CL), reverse force limit (/N-CL),

general-purpose input signal (/SIO to /S16)"3

I/0 -
; Fixed
Signals Output Servo alarm (ALM)
Number
of 3 channels
Channels
Sequence Output The signal allocation and positive/negative logic can be modi-
Output Signals fied.
which can

Positioning completion (/COIN), speed coincidence detection
be allocated | Functions (/V-CMP), linear servomotor movement detection (/TGON),
servo ready (/S-RDY), force limit detection (/CLT), speed
limit detection (/VLT), brake (/BK), warning (/WARN), near
(/NEAR)

Digital operator (JUSP-OP05A-1-E), personal computer (can be connected

Interface with SigmaWin+t), etc.
RS422A 1:N
Communi- | Communi- N = Up to 15 stations possible at RS422A
cations cations
Saot?;nmsum- (CN3) Axis
Function Address Set by parameter
Setting
USB Interface Personal computer (can be connected with SigmaWin+.)
Communi- | Communi-
cations cations Complies with standard USB1.1. (12 Mbps)
(CN7) Standard
LED Display Panel display (seven-segment, 1 digit), CHARGE and POWER indicators
Number of points: 2
Output voltage: £ 10V DC (linearity effective range * 8V)
) Resolution: 16 bit
Analog Monitor (CN5) Accuracy: + 20 mV (Typ)
Max. output current: = 10 mA
Settling time (£ 1%): 1.2 ms (Typ)
Activated when a servo alarm, overtravel (OT), or hard wire base block
Dynamic Brake (DB) occurs or when the power supply for the main circuit or servomotor is turned
OFF.
Regenerative Processing Built-in or external regenerative resistor (option)

Stop by dynamic brake, deceleration to a stop, or coast to a stop when a P-

Overtravel Prevention (OT) OT or an N-OT signal is input

. . Overcurrent, overvoltage, insufficient voltage, overload, regeneration error,
Protection Function ) ¢, ge, , reg )

and so on.
Utility Function Gain adjustment, alarm history, JOG operation, origin search, and so on.
. Input /HWBB1, /HWBB2: Base Block signal for power module
Safety Function — - S
Output EDMI1: Monitoring status of internal safety circuit (fixed output)
Option Modules Fully-closed Module and Command Option Module
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1.4.2 Basic Specifications

*].
*2,

%3,
%4,

*5.

Signal resolution differs in accordance with the absolute linear scale.

Signal resolution differs in accordance with the serial converter unit. For more information, refer to >3-V Series
Product Catalog (KAEP S800000 42.)

Rack mounting and duct-ventilated type available as an option.

Speed regulation by load fluctuation is defined as follows:

No-load motor speed - Total load motor speed

Speed regulation X 100%

Rated motor speed

For information on the functions, refer to the manual of the connected Command Option Module.



1.5 SERVOPACK Internal Block Diagrams

1.5 SERVOPACK Internal Block Diagrams

1.5.1 Single-phase 100-V, SGDV-R70FE5A, -R90FE5A, -2R1FESA Models

Gate drive
overcyrrent
rotector

|
| e -
| Linear
| servomotor
o c|_1 Varistor —
et 8§ ) O] ) SNmE
: 2| ol
| Tl=p( ] |
] ) J —
s ]
I y A 4
I

sensor

Voltage Relay
sensor. drive

|
|
I L1c Varistor —:12V

®

|
|
I CN5
| . "
Control power c| @ = T ] Controll .5y | ASIC _, Q&apl&g monitor
converter}
supply CL2C T 28;\’;; 7y : (PWM control, etc.) CN1
| | —>] »| | Encoder output
| pulses
|
I_ __________________________ |
|
! CcPU {voJe > I 1/0 signals
| Panel display (Position/speed )
| > calculation, etc.) |
| CN12* ,(cr\m* 1 CN10" _$cN3 _ §CN7 CN8 !
b } — ]— - —1 - } -1 } -1 - —--
Feedback module Safety module Command option Digital Personal  signal for safety fuction
module operator computer
* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.
1.5.2 Single-phase 100-V, SGDV-2R8FE5A Model
|_______—'_'_'___________EHQO'OBE _________ F;,,__|
| 1
! i‘ ! Linear
| 142\/ servomoto
c|_1 Varistor — ' Ufl\
Main circuit TN L 'y ] ) T
| I 1 VJ\
power supply | 2 { = ¢
3 | w
= A ! —H L
I J &)
= I g i] L P
i ¥ v i
Volt: Rel. Volt: Gat Gate drive
! ] [ e e | | S | .
CJ |
I = |
| - F--asd
1 | l
. |
(I:L‘]C Varistor — — 12V | CN5,
Anal i
Control power @ — l+ Controlt— 5y : ] ASIC _; Q&aplﬁtg monitor
supply éLZC 1 gswelr —— 17V 1 (PWM control, etc.) CN1
| el ! — » Encoder output
| pulses
| |
I_ ___________________________ 4
|
| — 0 1/0 signals
| CPU |
| Panel display (Posmo_n/speed |
| » calculation, etc.) \
| CN12* (cr\m* ( cN10*__$cen3  $eny l CN8 |
e [ I —[ } - — - - —I ]—I —I - —
Feedback module Safety module Command option  Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.
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1.5.3 Three-phase 200-V, SGDV-R70AE5A, -R90AE5A, -1R6AESA Models

1.5.3 Three-phase 200-V, SGDV-R70AE5A, -R90AESA, -1R6AESA Models

|- B ~— == -
| |

! i‘ X_? ! Linear

4 servomotor

(|:|_1 Varistor _ H2v Url\
Main circuit $L2 lil o) l:{—_l_ J_:\ - ] —E: v
hd
power supply lil Y 1 ;l', ({1 | W),

N _T—| ) D_ Q@ |

Dynamic |

brake circuit |

|

|

|

sensor.

Voltage
sensor

ale drive
overcLlnenl
protector

é L3
I
o1 (_J
$92
A 4
Voltage

h ;

|

|

|

|

|

M.

b
N
1
L1C Varistor | CN5,
Control H7V) — Analog Analog monitor
Control power | |, L power I ASIC B output
supply o I 1 (PWM control, etc.) CN1
supply 5V Encoder outy
> » put
— 12V pulses
= 1
i_ ___________________________ 4
1
— 1/0 signal
! cPU 110 I signals
| Panel display (Posmo_n/speed |
X »| calculation, etc.) |
| CN12* (CN11* l CN10* _$cN3  $cN l CN8 |
L — —— F -1 }-—- - — 1—I 1—I J—-—1
Feedback module Safety module Command option  Digital Personal  signal for safety fuction
module operator computer
* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.
1.5.4 Three-phase 200-V, SGDV-2R8AE5A Model
|~/ """/ "/ /T /T En_/eos_zo_séo________,:;__|
| x_< f 1
| i‘ ! Linear
4 servomotor
| Varistor +12v | ]
L1 ]
(o, 1 O
. T bt ] Y
Main circuit &LZ L — v)
power suppl @ Y ( N v
’ bLs iy d wi
H
] ; Y Y] I
2 Prrea] £9 !
o2 | X
d 1
o e || [ ST !
v

|
|
L1C Varistor __ |

—1 F—>+17V
Control power lil 1+ ngr;gfl :
supply L2C T supply sy |
S —p:2v!

l

ASIC
(PWM control, etc.)

Panel display

CN12* (CNH*
| - }

(oo

CPU
(Position/speed
calculation, etc.)

$cN7 i CN8

N10* 4 CN3 |

- J- — 1—I 1—[ ]— - —1

Feedback module Safety module Command option Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.

Analog monitor
output

Encoder output
pulses

1/0 signals
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1.5.5 Three-phase 200-V, SGDV-3R8AES5A, -5R5AE5A, -7TR6AESA Models

! I
| l Linear

! ! servomotor

| L1 Varistor UJ\ I
Q = %
| % E; T L J_ ) I v
Main circuit ~ oL2 T g ¢
power supply | % L h = T ( -r1 Wi
o3l LT I:‘ i o
o1 N 6
02 T T

h 4

T Feley el |
|
. |
_| _____

|
|
|
L1C Varistor — : CN5,
|
|

|

|

|

|

|

|
o

|
o

— 17 Control ——>*17V N e Anlog morior
Control power || 5¢ 6 T- | power ASIC onceried 1
supply supply sv (PWM control, etc.)
— Encoder output
I U o |saieree

110 1/0 signals

CPU

™ |
Panel display (Position/speed |
I

> calculation, etc.)

lcmo* $cons $cony lCNs |
]- — ] — ]

— ]— - —

CN12* (CN11*
} - } -

Feedback module  Safety module Command option Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.

1.5.6 Three-phase 200-V, SGDV-120AE5A Model

|
I
|
L1 Varistor | _ . s2voyl

|
| Linear
i servomotol
Q _L = S ‘|:'|\ %

Main circuit | - J_* (& v L
LirT <P =

power supply © ’ }:1 . - T
RIEIN =} | e B

v | ]
Overheat protector, Dynamic @
lovercurrent protector brake circuit| -l—_?

A
i Current
Gate drive Sensor

Chmemmm =/TJ

i
|
i ! |

L1C Varistor —+15V x4l CN5,
— _‘LJr Control | ] > Analog monitor
Control power | | 5 I;I T [power | ASIC conidrer] i VP
supply o) supply —» +5V | (PWM control, etc.)
@ — 12V ! — » Encoder output
_— ! pulses
[ |
I_ ___________________________ <4
|
| P cPU 1) 1/0 signals
| ™
| Pangl disol (Position/speed !
| anel cispay »| calculation, etc.) |
|
| CN12* (cr\m* l CN10" _$CN3 __ §ON l CN8 |
L F -1 } - — - - — 1—I —I —-—"
Feedback module Safety module Command option Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.
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1 Outline

1.5.7 Three-phase 200-V, SGDV-180AE5A, -200AE5A Models

1.5.7 Three-phase 200-V, SGDV-180AES5A, -200AE5A Models

------------------------- e

| Fan1 Fan2 |
| |
| l Linear
! } N N ! servomotor
<!>L1 Varistor _| . ~ R R 2V s12v UJ\ L
o 1 = l A I LS @
Main circuit | |, IT * — v
power supply © 6 - \ T
1 N CrARGE| L5 -l’j 1
LY 1T L1550 e =i o
3 - o & 1]/
: n .
C] l——"|Lovercurrent protector E,yal:"é‘fm _l__? :
2 1 |
N |
Rel
. a3 B Y |
I
| !
I L1C Varistor —+15V x4l
(e, 1 1+ | Control | ] ASIC [ oiod Analog monitor
Control power | L2C T - | power ! converter output
supply o supply —>*5V ! (PWM control, etc.)
e — 12V ! —> Encoder output
= ! pulses
| |
I_ ___________________________ 4
|
| [0 J«—>{ | 10signais
! cPU | 9
| Panel display (Position/speed |
\ > calculation, etc.) |
| CN12* (CN11* 1 CN10*__ $CN3 $cN7 CN8 |
Le—————— F -1 }-— - —I J—I —I —-—"
Feedback module Safety module Command option Digital Personal Signal for safety fuction
module operator computer
* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.
1.5.8 Three-phase 200-V, SGDV-330AE5A Model
T T T T T T WGT%'_'—_EE_F;TW
| |
| — 1 | Linear
! ﬁl N 4 | servomotor
$L1 Varistor ) —#2v #12V UJ\ -
o —N hd
. . . I - J_+ A £ Jq}
Main circuit ok2 TT 6 — v#
oy ST O ey ] o [
L3 T = y ¥
et = [ & I
Y = Overheat protector, — S
o1 | — ovﬁéu?raen?rgorgtcegtror ﬁtmm £ :
2 | |
X A
Volt: Thyrist : [Temperature] [Current | |
! ] ] E 5 S |
! v 3 r/ 1
| F-- o
| |
(I:L1C Varistor
— Control | — Analog Analog monitor
Control power | L2c |;| li power | ASIC vollage [] outputg '
supply (¢} T supply [—>+5v ! (PWM control, etc.)
S —> s12v : —»
| = | Encoder output
I_ ___________________________ o pulses
|
— 1/0 signal
! cPU e) I signals
| Panel display (Position/speed |
| » calculation, etc.) X
| CN12* (CNW l cN10*__$cN3  $on7 CN8 |
Le— - — - — - — F -1 }-—- - — 1—I 1—[ J—-—1
Feedback module Safety module Command option  Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module



1.5 SERVOPACK Internal Block Diagrams

1.5.9 Three-phase 200-V, SGDV-550AE5A Model

i G O, Far 1 Fan2 Fans |
) ] 4 4 4
L1 Varistor ) 12V #12V 12V

|
I
|
I
|
oo o " o — u
2SN S S T A B
L2 T -
% + ~ @ 4%? P s T’ ] YW
L3 . =y ¢ 2
J E Y ) J Overheat protector, T
—/ overcurrent protector brake circuit
= A 2

N Temperature urrent
Gate drive senser | | sensor

Linear
servomotor

Main circuit
power supply

I H

)

(0]

Lo "hel

—-—-—0—-0-—0—0—-—-—

- Voltage
Voltage Thyristor
sens%r | dyrive | sensor 'y
t
1 -
L1C Varistor 15V x4l — l CN2,
Control Control :
on I|‘O power power | — Analog CNS Analog monitor
supply supply —»+5V ASIC Coruaier oNA output
12V : (PWM control, etc.)
| —> »| | Encoder output
—————————————————————————————— pulses
] 110 )
Panel display (Posmo_n/speed |
»| calculation, etc.) |
CN12* (CN11* I cN10®__$cen3  deny I CN8 !
] —I —-—1 -1 -1 ]- 1 ]-—--
Feedback module ~Safety module Command option  Digital Personal Signal for safety fuction

module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.

1.5.10 Three-phase 400-V, SGDV-1R9DES5A, -3R5DESA, -5R4DESA Models

| |
I I Linear
! | servomotor
<!:L1 Varistor Sy UJ\ i
RS 0 0 A A A e v
Main circuit oL2 TT -D\ V#
power supply I é I 17 | +{1] Wi
o3 T v | i I
'\ Overheat protector, Dynam @ |
o1 jovercurrent protector Iﬁ C‘fcw _59 | 2
02 1 | X =
v | I S
] sgnigs | [} O
| |
I ! n
| |
I |
+24 V o |
Control power o = of l* Control[—>+15V x4 ] _’ CN5 é&al&g monitor
supply lov T- | power ! ASIC soniira] oy U
[e; suppl! | (PWM control, etc.)
) pply »i5V
(A DC power supply > 12v o > »| | Encoder output
(24 VDC) is notincluded.) 1~ 1 pulses
______________________________ El
I
I o] 1/0 signals
| CPU |
| Panel display N (Positio_n/speed |
| calculation, etc.) |
I CN12" (CN11* I CcN10* __$cN3  $cN I CN8 I
L F - F-— -1 - — ] —{ 1—{ ]—-—!
Feedback module Safety module Command option  Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.
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1 Outline

1.5.11 Three-phase 400-V, SGDV-8R4DE5A, -120DE5A Models

1.5.11 Three-phase 400-V, SGDV-8R4DESA, -120DESA Models

e =T V=7 _-__Fa_nr_F_anT__:
I |
! I
| | Linear
| 4 \ | servomotor
L1 Varistor _| — +12V =12V Yy
! — L ) %) = T
Main circuit AL2 TIT . T _ p -D\ \
power supply 7 é 1 T = 2 0 'Ii ] wl
L3 T T !
+ I —\ (_/ Overheat protector, LynamwT @ :
| ‘I__‘{_ F overcurrent protector] IM M L5 X
e; = = ¥ I :
(€] Rel Vor ;
[ane’ | ] [caeane ] .
I Voltage
I sensor. T l
' * ] v
| 4 .
| I — l
+24 V — o |
Control power gf = B T Control[—>*15V x4 - CN5. '
ey oy ol I P Qi
(ADC power supply 1D —> '::2\/\/ : (PWM control, etc.)
(24 VDC) is not included.) E S - | —>] Enlcoder output
! [} pulses
I_ ___________________________ -

. S .
. CPU 110 1/0 signals

" (Position/speed |
Panel display » calculation, etc.) |

CN12* (CNH* Icmo* $cN3 $CN7 ICNs J'
F — — — - }

| F = f=——=
Feedback module  Safety module Command option  Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.

1.5.12 Three-phase 400-V, SGDV-170DE5A Model

' !
I | Linear
| ) | servomotor
I L1 Varistor 12V UJ\
} 1 H— ¢
o - ! vy
Main circuit ~ ~L2 T N
power supply | é 1 B I *{1] W)I\
L3 T e |
” Overheal protector,
T D she [
o1 _I_ | :
:;92 | .
Gate drive
Voltage I_“J | |
I sensor. |
' A 4 |
| Fo-ac
|
+24 V — I l
= Bt —»+15V x4
Control pow<-:-r<|> 1+ Control !
suppl oV — | power - N Analog monitor
pply o 1 supply [—p +5v ASIC onide 1ol
(A DC power supply S (PWM control, etc.)

(24 VDC) is not included.) [ =

l

Encoder output
pulses

|
|
|
—>» 12V 1
|
|
|

.4—. cPU «— 10 J«——>{ | 1o signais

|

| |
I Panel display (Posmoln/speed |
! calculation, etc.)

I |

| CN12* (CNII* Icmo* $cn3 dent ICNs
————————————— 1 ]- 1 - — -1 F—1 1 1 F-—-

Feedback module ~Safety module Command option  Digital Personal Signal for safety fuction
module operator computer

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.



1.5 SERVOPACK Internal Bl

ock Diagrams

1.5.13 Three-phase 400-V, SGDV-260DE5A Model

___________________________ s — - — - — - —-—=-—=-—~
Ir B1/@TB Fan1 Fan2 Fan3 |
| 1
! l Linear
| ) N N N | servomotor
| L1 Varistor w24V <24V 124V | U
\J
I = R x] | v
Main circuit ¢L2 1 - 4:\ O
-~
power supply 1 L > | 4 -I’j I rl\W
L3 T 4 & :
hd Overheat protector,
' “ e e S :
| ] brake circuit | == H
1
[ggz h 4 I ! !
\ézlr"asgf | | Gate drive | | :
! Voltage y'y
| sensor |
| 4 I
| ey SRR
1 | —J l
Cont:ol power é+24 \ = o — | sy s : —
supply 1 + ontrol | Aalog )
» Analog monitor
(ADC power supply sov 1 powelr : ASIC ] output
Su|
(24 VDC) is not included.) | @ PRY 5V X (PWM control, etc.)
o —» 12V X ]
1 = ] Encoder output
l_ _________________ = | pulses
1
! / cPU 110 1/0 signals
(Position/speed |
! Panel display » calculation, etc.) |
1
| CN12* [CNH* 1 cN10* __$cN3  font i CN8 |
L—e—— == - F— F— - — I— b - F [ F-—-

Feedback module Safety module
module

* This external input signal is used by the option module.
For details, refer to the manual of the connected option module.

Command option Digital

Personal

operator computer

Signal for safety fuction
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1 Outline

1.6.1 Connecting to SGDV-OOOFE5A SERVOPACK

1.6 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

1.6.1 Connecting to SGDV-OOOFE5SA SERVOPACK

Power supply
Single-phase 100 VAC

R T

Molded-case
circuit breaker
(MCCB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is detected.

Noise filter
Used to eliminate

SGDV-OO0OFESA

external noise from SERVOPACK
the power line (I
Digital
. operator
M i Command Option
agnetic Modul
contactor = odule
Turns the servo ON =
and OFF. T
Install a surge I SSOPAR
absorber. ""‘ e |
< Cable for connecating Personal
digital operator computer
CHARGE
: -3
C ”‘E ~ |4 cable for connecting
L o personal computer
o N =)
. o -
- o I/0 signal cable
‘ @@
@@ =g > External device such as
Re H L external LED indicator
generative ©g ! .
; % © When not using the safety function,
resistor G| use the SERVOPACK with the
@ [ ¢ safety function’s jumper connector
( o K4 (JZSP-CVHO05-E provided as an
N\ ( o an accessory) inserted.
I~ Sl
N5 +—| u When using the safety function,

Main circuit cable

for linear servomotor

insert a connection cable
specially for the safety function.

—

Safety function
devices

Cable for connecting
serial converter unit

Serial converter unit

Cable for connecting

Cable for connecting hall sensor

linear scale

Linear scale
(not included)

Linear servomotor
with core

*  Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.7 Regenerative Resistors Connec-

tions.



1.6 Examples of Servo System Configurations

1.6.2 Connecting to SGDV-OOOAESA SERVOPACK
(1) Using a Three-phase, 200-V Power Supply

Power supply
Three-phase 200 VAC

Molded-case
circuit breaker
(MCCB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is detected.

Noise filter
Used to eliminate
external noise from
the power line

SGDV-OOOAESA
SERVOPACK

Command Option

Magnetic contactor Module

Turns the servo ON
and OFF.

Install a surge
absorber.
Cable for connecting
digital operator
[¢)
- m{)
\ // Cable for connecting
L i personal computer
1/0 signal cable
A ofX External device
2 T D= e SUCh as external
iy LED indicator
When not using the safety function,
Regenerative use the SERVOPACK with the safety
¥ « - function’s jumper connector
resistor (JZSP-CVHO05-E provided as an
accessory) inserted.
A\
When using the safety function,

insert a connection cable specially
for the safety function.

—

Safety function
devices

Cable for connectin
serial converter unit

Serial converter unit

i Cable for connecting

o
e hall sensor
b

Cable for connecting
linear scale

Main circuit cable

for linear servomotor Linear scale

(not included)

Linear servomotor
with core

*  Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.7 Regenerative Resistors Connec-
tions.
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1 Outline
1.6.2 Connecting to SGDV-OOOAE5A SERVOPACK

(2) Using a Single-phase, 200-V Power Supply

The Z-V Series SERVOPACK for a 200-V power supply input has input specifications for a three-phase power supply, but
some models can also be used with a single-phase 200-V power supply. For details, refer to 3.1.4 Using the SERVOPACK
with Single-phase, 200-V Power Input.

Power supply
Single-phase 200 VAC
R T

Molded-case
circuit breaker
(MCCB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is detected.

=1 Digital

SGDV-OOOAE5SA
operator

SERVOPACK

Command Option
© Module
—
] Cable for connecting

Noise filter
Used to eliminate
external noise from
the power line.

Magnetic contactor
Personal

Turns the servo ON >
and OFF.
Ve
Install a surge T computer
absorber. | digital operator
CH@G[
J Cable for connecting
o1 = personal computer
\ el
P 13
Sl =" I-
\ FinY o4 T X
\ onl ] I/0 signal cable
( 2 External device
vio) —
H& o [E such as external
A D f LED indicator
m H
. @‘ When not using the safety function,
Regenerative &0 use the SERVOPACK with the
: * safety function’s jumper connector
resistor (—Lon (JZSP-CVHO5-E provided as an
( & clH accessory) inserted.
\ ' 1~
)+
When using the safety function.
; insert a connection cable specially
Cak_"? for Coptnectlntg ~ for the safety function.
serial converter uni
-_— P
Safety function
Serial converter unit devices
N
) .
Cable for connecting 4 Ee}lble for connecting
linear scale bt all sensor
Main circuit cable
for linear servomotor Linear scale
\. \ Linear servomotor

with core

*  Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.7 Regenerative Resistors Connec-
tions.



1.6 Examples of Servo System Configurations

1.6.3 Connecting to SGDV-OOODESA SERVOPACK

Power supply

Three-phase 400 VAC
RST

Molded-case
circuit breaker
(MCCB)

Protects the power
supply line by shutting
the circuit OFF when
overcurrent is detected.

Noise filter

Used to eliminate
external noise from

e aoc et SGDV-OOODESA
powerfine. SERVOPACK Command Option
Module
e
contactor
Turns the servo Cable for connecting
ON and OFF. digital operator
Install a surge
absorber.

Cable for connecting
personal computer

I/0 signal cable

24-VvDC

power supply !

External device
[E CO=EF e 5 ich as external

LED indicator

«

i
il |H
:
| ol
|

N When not using the safety function,

use the SERVOPACK with the
safety function’s jumper connector
(JZSP-CVHO05-E provided as an
accessory) interted.

7

Ea

Regenerative
resistor "2 —
A\

When using the safety function,
insert a connection cable specially
for the safety function.

—

Safety function
devices

|

Cable for connecting
serial converter unit

Serial converter unit

\. \

Main circuit cable for linear servomotor

Cable for connecting

Cable for connecting hall sensor

linear scale
Linear scale

(not included)

Linear servomotor
with core

#1. Use a 24-VDC power supply with double insulation or reinforced insulation. (The power supply is not included)

*2. Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.7 Regenerative Resistors Connec-
tions.
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1 Outline

1.7 SERVOPACK Model Designation

Select the SERVOPACK according to the applied servomotor.

1st+2nd + 4th 5th + 6th  7th 8th + 9th+ 11th + 12th 1_3t_h
3rd digits digit digits digit 10th digits digits digit

SGDV - 2R8 A E5 A 000 00 O

2

Series 7th digit: Design
SGDV | SV Series Revision Order

—

*  The SGDV-550A and -260D have air ducts for ventilation.
Note: If the option codes for the 8th to the 13th digits are all zero, the zeroes are omitted.

1st + 2nd + 3rd digits: Current 4th digit: Voltage
Max. Allowable Code Voltage
Voltage [ Code Motoz kcvsg)amty F 100V
A 200V
R70 0.05 13th digit: Parameter Specification
R90 0.1 D 400V ——
100 V : Code Specification
2R1 0.2 0 No option
2R8 0.4
R70 0.05 5th + 6th digits: Interface Specification 11th + 12th digits: Software
R90 0.1 Code Interface Specification
1R6 0.2 Command option attachable type Code Specification
E1 [|SERVOPACKS for rotational :
2R8 0.4 servomotors 00  |No option
3R8 0.5 Command option attachable type
E5 [SERVOPACKS for linear
200V 5R5 0.75 servomotors
7R6 1
120 15 8in + 9th + 10th digits: Hardware Specification
180 Code Specification
200 000 |[No option
330 -
. 001  [Rack-mounted type
550" 7.5
1R9 0.5
3R5 1
5R4 1.5
400V | 8R4
120
170
260" 7.5




1.8 Inspection and Maintenance

1.8

Inspection and Maintenance

This section describes the inspection and maintenance of SERVOPACK.

SERVOPACK Inspection

For inspection and maintenance of the SERVOPACK, follow the inspection procedures in the following table
at least once every year. Other routine inspections are not required.

Item Frequency Procedure Comments
Exterior Check for dust, dirt, and oil Clean with compressed air.
on the surfaces.
At least once a year Check for loose terminal
Loose Screws block and connector Tighten any loose screws.
SCTews.

SERVOPACK’s Parts Replacement Schedule

The following electric or electronic parts are subject to mechanical wear or deterioration over time. To avoid
failure, replace these parts at the frequency indicated.

Refer to the standard replacement period in the following table, contact your Yaskawa representative. After an
examination of the part in question, we will determine whether the parts should be replaced or not.

The parameters of any SERVOPACKS overhauled by Yaskawa are reset to the factory
o settings before shipping. Be sure to confirm that the parameters are properly set before

starting operation.

IMPORTANT
Standard Replacement . "
Part Period Operating Conditions

Cooling Fan 4 10 5 years
Smoothing Capacitor 7to 8 years * Surrounding Air Temperature: Annual average of
Other Aluminum Electrolytic 5 vears 30°C
Capacitor y * Load Factor: 80% max.
Relays — * Operation Rate: 20 hours/day max.
Fuses 10 years
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2 Panel Display and Operation of Digital Operator

2.1.1 Status Display

21

211

2.1.2

213

21.4

Panel Display

The servo status can be checked on the panel display of the SERVOPACK.
Also, if an alarm or warning occurs, its alarm or warning number is displayed.

Status Display

The display shows the following status.

Display Meaning

. Movement Detection (/TGON)
Lights if linear servomotor speed exceeds the value set in Pn522. (Factory setting: 7 refer-
ence units)

Base Block
™ Lights for base block.

Reference Input
Lights when a reference is being input.

Command Option Module Communications Status Display
Lights when communications with the Command Option Module are normal.

Alarm and Warning Display

If an alarm or warning occurs, the display will change in the following order.

Example: Alarm A.E60

Status l_l

: — Unlit —» H —» Unlit —» E — Unlit —» 5 —» Unlit —» — Unlit
C Display 0 U j

Hard Wire Base Block Display

If a hard wire base block (HWBB) occurs, the display will change in the following order.
Status

[ Display — Unlit —» H' — Unlit —» b' —> Unlit—» b. — Unlit ]

Displays during Overtravel

The display will change as shown below during overtravel.

Forward run prohibited (P-OT signal input ON): s Fa tus P
C Display j
Reverse run prohibited (N-OT signal input ON):
Status )
C Display l_l j

Forward/reverse run prohibited (P-OT/N-OT signal input ON): Status

C Display HP N ]




2.2 Utility Function Mode (FnOOO)

2.2

Utility Function Mode (FnOO0O)

The setup and adjustment functions of the SERVOPACK are executed in this mode.

The digital operator displays numbers beginning with Fn.

An operation example in Utility Function Mode is shown below for Origin Search (Fn003).

Step Display after Operation Keys Description
BB —FUNCTION— MODEIET

1 Fn002:J0G R ad Open the Utility Function Mode main menu and select
FnOO3:Z-Search
"n003 Fn003.

FnOO4 :Program JOG v
FnOO5:Prm Init

Press the Key.

The display changes to the execution display of Fn003.
5B 7 searon_ If the d;splay does not change and “NO-OP” is dis-
Un0OO= 00000 played in the status display, change the following set-

2 Un002= 00000 DATA tings.

3 : g 8 gzg g (7) (7) g 000 « If Write Prohibited is set in Fn010:
— Change the Write Prohibited setting.
« If a servo ON command has been entered:
—Send a servo OFF command.

Press the Key.

“RUN” is displayed in the status display, and power
RUN 7 _Search— will be supplied to the linear servomotor.

3 Un00OO= 00000 If “NO-OP” is displayed, one of the following statuses
Un002= 00000 will be displayed:

Un003=00774 NG
Un0OOD=00000000 * Main circuit power supply OFF

o Alarm

» Hard wire base block

Pressing the Key will run the linear servomotor in

the forward direction. Pressing the Key will run

the linear servomotor in the reverse direction. The
Y = L movement direction of the linear servomotor changes
Un000= o0oooe 7T according to the setting of Pn000.0.

4 Un00O2= 00000 A \"4 Note: Forward movement is the linear scale counting
Un0038=00000 up direction. Refer to 4.2.2 Linear Servomotor
Yn00D=00001D58 Movement Direction for details.

Press the or Key until the linear servomotor

stops. If the origin search completed normally, “-Com-

plete-" is displayed in the upper right corner.
- B ——— When the origin search is completed, press the (&%)
Un00OO= 00000 Key.

5 Un002= 00000 % “BB” is displayed in the status display, and the linear
Un003=00774 servomotor turns OFF. The display “-Complete-"
Un0OOD=00001D58 “« » :

changes to “-Z-Search-" in the upper right corner.
iBOOZ.JO_GFUNCTION_ Press the [&] Key.

n N . oy . .

6 Fh003 .7 Search MODEISET The display returns to the Utility Function Mode main

_ L menu.
FnOO4 :Program JOG | .
Fnh0OS5 :Prm Init This completes the operation.
7 | After origin search operation, turn OFF the power and then turn ON again.

n Panel Display and Operation of Digital Operator
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2 Panel Display and Operation of Digital Operator

2.3.1 Parameter Classifications

2.3 Parameter (PnO0O0) Operation

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

2.3.1 Parameter Classifications

The X-V-series SERVOPACKSs have two types of parameters: setup parameters for the basic settings required for opera-
tion and tuning parameters for adjusting servo performance.

Classification Meaning Display Method Setting Method

Parameters required for Normally displayed.

setup (Pn00B.0 = 0, factory setting) Set each parameter.

Setup parameters

Parameters for tuning of
Tuning parameters | control gain and other val- | Set Pn00B.0 to 1.
ues

The user is generally not required
to set these parameters individually.

Also, there are two notation methods for parameters: “numeric parameters” for which numeric values are set and “selec-
tion parameters” for which functions are selected.

The following sections describe each explanation method and setting method.

2.3.2 Parameter Notation

(1) Notation for Numeric Parameters

Control mode for which the parameter is
valid.

: Speed control

: Position control
: Force control
N

J
Y
Emergency Stop Force [Speed | [Position| | Force |
Pn406 Setting Range Setting Unit Factory Setting When Enabled Classification
0 to 800% 1% ,800% Immediatlely Setup
The number of the /
parameter. Indicates Indicates Indicates if the Indicates the
minimum parameter power has to be parameter
Indicates setting range  ||setting unit for| | value before turned OFF and ON | | ¢jassification.
for the parameter. the shipment again to validate
parameter. (factory setting). setting changes.
(2) Notation for Selection Parameters
Parameter Meaning When Enabled | Classification
Input the forward run prohibited signal (P-OT)
Pn50A n.2000 from CN1-42 (Factory setting).
- X After restart Setu
8000 Forward run prohibited signal (P-OT) is P
n. \ disabled (Forward movement allowed). N
The number of the| [n.00OD indicates the function selection. The This section explains the
parameter numbers in the boxes indicate the set values for selection.

each digit. This example indicates the 4th digit is 8.




2.3 Parameter (PnOO0O) Operation

2.3.3 Parameter Setting Methods

(1) Setting Method for Numeric Parameters

The following example shows how to change the setting of parameter Pn383 (JOG speed) to 1000 mm/s.

Step Display after Operation Keys Description
BB —PRM./MON—

1 Yn000= 00000 MODEJSET Press the Key to select the Parameter/Monitor
Un002= 00000 ) Mod
Un0O8= 00000 ode.
Un0OOD=00000000
BB —~PRM./MON—
Un00O= 00000

2 Un002= 00000 < > Press the or Key to move the cursor to “Un.”
Un008= 00000
Un0OOD=00000000
BB —PRM./MON—
Pn000=n.0000

3 Un002= 00000 A \"4 Press the or Key to change “Un” to “Pn.”
Un008= 00000
Un0OOD=00000000
BB —~PRM./MON—

4 Pn000=n.0000 Press the Key to move the cursor to the column on
Un00O2= 00000 > the rieht of “Pr."
Un0O0O8= 00000pul se g :
Un0OOD=00000000
BB ~PRM/MON— < > Press the arrow keys to display “Pn383”.
Pn383=00500

5 Un0O2= 00000 To move the cursor: [ < ],[ > ] Key
Un0O8= 00000 To change the settings: [ A |, [ V| Key
Un0OOD=00000000 A \ ’
BB —PRM./MON—
Pn383=00500

6 " = Press the Key to move the cursor to the one’s
Un002= 00000 DATA 1 £ Pn383
Un008= 00000 place oL Fnoe2.
Un0OOD=00000000
BB —PRM./MON—

7 S n (3) ?) 2 B 0 g%g 8 o < Press the Key twice to move the cursor to the hun-

" _ dred’s place of Pn383.

Un00O8= 00000
Un0OOD=00000000
BB —~PRM./MON—

8 Pn388=01000 Press the Key five times to change the setting to
Un002= 00000 A «1000.”
Un00O8= 00000 :
Un0OOD=00000000
BB —PRM./MON—
Pn383=01000

9 Un002= 00000 DATA Press the Key to write the settings.
Un0O0O8= 00000

UnOOD=00000000O0

n Panel Display and Operation of Digital Operator



2 Panel Display and Operation of Digital Operator

2.3.3 Parameter Setting Methods

(2)

Setting Method for Selection Parameters

The following example shows how to use application function selection switch 1 (Pn001) to change the setting
for the stopping method at servo OFF and alarm occurrence from stopping using DB (Pn001 = n.0000) to

stopping without DB (Pn001 =n.0002).

Step Display after Operation Keys Description
BB —~PRM/MON—
= 00 .
1 Un00O 000 MODEISET Press the Key to select the Parameter/Monitor
Un002= 00000 [ Mod
Un0OO8= 00000 ode
Un0OOD=00000000
BB —~PRM/MON—
2 Yn000= 00000 Press the or Key to move the cursor to
Un002= 00000 < > T 2
Un.
Un0OO8= 00000
Un0OOD=00000000
BB —~PRM/MON—
Pn000=n.0000
3 Un002= 00000 A \V4 Press the or Key to change “Un” to “Pn.”
Un00O8= 00000
Un0OOD=00000000
BB —~PRM./MON—
4 Pn000=n.0000 Press the Key three times to move the cursor to
Un002= 00000 > the loft of “=.”
Un00O8= 00000 :
Un0OOD=00000000
BB —~PRM/MON—
Pn001=n.0000
5 Un002= 00000 A Press the Key to display “Pn001.”
Un00O8= 00000
Un0OOD=00000000
BB —PRM/MON—
Pn001=n.0000 .
o o
6 UnDO2= 00000 DATA P(riess the Key to move the cursor to the right
Un0O8= 00000 cage.
Un0O0OD=00000000
BB —PRM/MON—
Pn001=n.0002 . .
7 " - = Press the Key twice to change the setting of
U n O O 2 - O O O O O A . 0000’7 13 0002 9
Un0O8= 00000 n. to n. :
Un0OOD=00000000
BB —~PRM/MON—
Pn001=n.0002
8 Un002= 00000 DATA Press the Key to write the settings.

Un0O0O8= 00000
UnOOD=00000000




2.4 Monitor Mode (UnOO0O)

2.4

Monitor Mode (UnO0O0)

The monitor mode can be used for monitoring the reference values, I/O signal status, and SERVOPACK inter-

nal status.

For details, refer to 7.2 Monitor Displays.

The digital operator display numbers begin with Un.

The following four Un numbers are displayed with the factory settings.

BB —PRM./MON —
UnOOO= 000O0O
Un0OO2= 000O00O
Un0OO8= 000O00O
UnOOD=000000O00

— Shows the setting of Un000 (motor speed) as 0 mm/s.

n Panel Display and Operation of Digital Operator
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3 Wiring and Connection

3.1.1 Main Circuit Terminals

3.1

Main Circuit Wiring

The names and specifications of the main circuit terminals are given on the following page.

This section also describes the general precautions for wiring and precautions under special environments.

3.1.1

Main Circuit Terminals

The names and specifications are shown in the following table.

Y e
CHARGE
0
Lfl @ =
L2l @0 ﬁ
Ll ©0 @ 3
v oo fimle
on| O
oojle
si1 OO
B3l @O fn
ot )
o2 O o
v oo ¢
vl]©Oo 8
e
N
@@l : D : Main terminals
Terminal Symbols Name Model SGDV-O0O0O0O Description
Single-phase 100 to 115V,
L1, 12 DOOF +10% to -15% (50/60 Hz)
Main circuit OoOoA Three-phase 200 to 230 V,
input terminals +10% to -15% (50/60 Hz)
L2 L3 Three-phase 380 to 480V,
ree-phase to f
Doop +10% to -15% (50/60 Hz)
Single-phase 100 to 115V,
L6 Lac ooorF +10% to -15% (50/60 Hz)
, ﬁozir?elrm\r’]vaelg O00A Single-phase 200 to 230 V,
P +10% to -15% (50/60 Hz)
24V, 0V OOo0op 24 VDC, £15%
If the regenerative capacity is insuffi-
R70F, R9OF, 2RIF, 2R8F, cient, connect an external regenerative
R70A, R90A, 1R6A, 2R8A . .
resistor (option) between B1/ ® and B2.
Remove the lead or short bar that is short-
Exomal | 3RS, SRSA TR6A, 120A, | L2 SN e rstor
*1 & 2 bl 2 b .
Bl e,B2 resistor 3RSD, SR4D, 8R4D, 120D, | between BI/ @ and B2 only if the inter-
: nal regenerative capacity is insufficient.
terminals 170D . .
Purchase an external regenerative resistor
separately.
Connect a regenerative resistor unit
550A, 260D between B1/ ® and B2. Purchase a
regenerative resistor unit separately.
DC reactor
f[:onn_ectlon ooo If a countermeasure against power supply
* erminal for A - .
01 02 harmonic waves is needed, connect a DC
’ power supply OOo0p b ©land ©2
harmonic reactor between an .

suppression




3.1 Main Circuit Wiring

3.1.2

Terminal Symbols Name Model SGDV-OO0OO Description
B1/ Main circuit plus | OOOA
© terminal O0o0op
— Use when DC power supply input is used.
©20r O Main circuit O0O0oA
or minus terminal | OOOD
Linear
servomotor . .
U, Vv, W connection Use for connecting to the linear servomotor.
terminals
Ground Use for connecting the power supply ground terminal and linear servomo-

S

terminals (x2)

tor ground terminal.

*].

*2. The o 1 and © 2 terminals are short-circuited with a jumper at the factory.

Do not short-circuit the B1/ @ and B2 terminals. Doing so may damage the SERVOPACK.

Using a Standard Power Supply Input (Single-phase 100-V, Three-phase
200-V, or Three-phase 400-V)

Wire Types
Use the following type of wire for main circuit.
Cable Type Allowable Conductor
Temperature
Symbol Name °C
\Y 600 V polyvinyl chloride insulated wire 60
HIV 600 V grade heat-resistant polyvinyl chloride insulated wire 75

The following table shows the wire sizes and allowable currents for three wires. Use wires with specifications equal to or

less than those shown in the table.

* 600 V grade heat-resistant polyvinyl chloride insulated wire (HIV)

o s |CmsSecton | CoutEn | Condutve | M g g G

(mm?) Wires/mm?) (Q/km) 30°C 40°C 50°C
20 0.5 19/0.18 39.5 6.6 5.6 4.5
19 0.75 30/0.18 26.0 8.8 7.0 5.5
18 0.9 37/0.18 24.4 9.0 7.7 6.0
16 1.25 50/0.18 15.6 12.0 11.0 8.5
14 2.0 7/0.6 9.53 23 20 16
12 3.5 7/0.8 5.41 33 29 24
10 55 7/1.0 3.47 43 38 31
8 8.0 71.2 241 55 49 40
6 14.0 7/1.6 135 79 70 57
4 22.0 7/2.0 0.85 91 81 66

Note: The values in the table are for reference only.

Wiring and Connection
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3 Wiring and Connection

3.1.2 Using a Standard Power Supply Input (Single-phase 100-V, Three-phase 200-V, or Three-phase 400-V)

(2)

SERVOPACK Main Circuit Wire

This section describes the wire used for the SERVOPACK main circuit.

&

IMPORTANT 3.

1. Wire sizes are selected for three cables per bundle at 40°C surrounding air tempera-

ture with the rated current.
. Use a wire with a minimum withstand voltage of 600 V for the main circuit.
If wires are bundled in PVC or metal ducts, take into account the reduction of the

N

allowable current.

4. Use a heat-resistant wire under high surrounding air or panel temperatures, where
polyvinyl chloride insulated wires will rapidly deteriorate.

B Single-phase, 100V

Name
Symbols R70 R90 2R1 2R8
Main circuit power input
L1, L2 terminals HIV1.25 HIV2.0
L1C, L2C |Control power input terminals HIV1.25
Servomotor connection
U, VvV, W terminals HIV1.25
External regenerative resistor
Bl/®, B2 connection terminals HIV1.25
[an} Ground terminal HIV2.0 or higher

B Three-phase, 200 V

Terminal Name SERVOPACK Model SGDV-OOOA

Symbols R70 | R90 | 1R6 | 2R8 | 3R8 | 5R5 | 7R6 ‘ 120 | 180 | 200 | 330 | 550
Main circuit power input HIV | HIV

LI L2, L3 | e HIV1.25 HIV2.0 HIV3S | 55 | 140
Control power input

L1C, L2C terminals HIV1.25
Servomotor connection HIV | HIV | HIV | HIV

U, V,W terminals HIV1.25 HIV2.0 15 55 20 | 140
External regenerative

B1/®, B2 | resistor connection HIV1.25 PV B EY R
terminals ' ’ ’ ’

D Ground terminal HIV2.0 or higher
B Three-phase, 400 V

Terminal N SERVOPACK Model SGDV-O0OOD

Symbols 1R9 | 3R5 \ 5R4 | 8R4 | 120 | 170 | 260

L1, L2, L3 | Main circuit power input HIV1.25 HIV2.0 HIV3.5 | HIV5.5
terminals

24 V,0V | Control power input terminals HIV1.25

U, v, w |3ervomotor connection HIV1.25 HIV2.0 HIV3.5 | HIVS.5
terminals

Bl/®, B2 | External regenerative resistor HIV1.25 HIV2.0 | HIV3.5

(B1, B2) |connection terminals ’ ) )

D Ground terminal HIV2.0 or higher




3.1 Main Circuit Wiring

(3) Typical Main Circuit Wiring Examples
Note the following points when designing the power ON sequence.
+ Design the power ON sequence so that main power is turned OFF when a servo alarm signal is output.

» The ALM signal is output for five seconds max. (1Ry is OFF) when the power is turned ON. Take this into consider-
ation when designing the power ON sequence. Also, use this relay to turn off the main power for the SERVOPACK.

Control power supply — 5.0 s max.

—>
Servo alarm (ALM)
output signal

* Select the power supply specifications for the parts in accordance with the input power supply.

them ON at the same time or after the control power supply. When turning OFF the
power supplies, first turn the power for the main circuit OFF and then turn OFF the

IMPORTANT control power supply.

0 * When turning ON the control power supply and the main circuit power supply, turn

The typical main circuit wiring examples are shown below.

/A\ WARNING

» Do not touch the power terminals after turning OFF the power. High voltage may still remain in the SER-
VOPACK. When the voltage is discharged, the charge indicator will turn OFF. Make sure the charge indi-
cator is OFF before starting wiring or inspections.

Wiring and Connection
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3 Wiring and Connection
3.1.2 Using a Standard Power Supply Input (Single-phase 100-V, Three-phase 200-V, or Three-phase 400-V)

B Single-phase 100 V, SGDV-OO0OF (SGDV-R70F, RO0F, 2R1F, 2R8F)

Rl Tl SERVOPACK
SGDV-O0OOF

1aF N\

g 1FLT | )
KM

3SA

N

1KM

A
3%

(For servo
1Ry alarm display)
N

1PL

Servo power Servo power
supply ON SURPIV OFF 1KM

e

1KM 1SA
1KM 1Ry 2KM
2SA
1QF: Molded-case circuit breaker 1PL: Indicator lamp
1FLT:Noise filter 1SA: Surge absorber

1KM: Magnetic contactor (for control power supply)  2SA: Surge absorber
2KM: Magnetic contactor (for main power supply) 3SA: Surge absorber
1Ry: Relay 1D: Flywheel diode

B Three-phase 200 V, SGDV-OOOA
+ SGDV-R70A, R90A, 1R6A, 2R8A, 3R8A, 5R5A, 7R6A, 120A, 180A, 200A, 330A

R lS lT l SERVOPACK
SGDV-O0O00A
1aF NN\
3SA | '
1FLT |
2KM
o
e
~ KM
e
3
(For servo

1Ry alarm display)
N

1PL

Servo power Servo power
supply ON supply OFF  1KM
G

e ¢

1KM 1SA
1KM 1Ry 2KM
2SA
1QF: Molded-case circuit breaker 1PL: Indicator lamp
1FLT: Noise filter 1SA: Surge absorber

1KM: Magnetic contactor (for control power supply)  2SA: Surge absorber
2KM: Magnetic contactor (for main power supply) 3SA: Surge absorber
1Ry: Relay 1D: Flywheel diode

*  For SGDV-R70A, -R90A, -1R6A, -2R8A, terminals B2 and B3 are not short-circuited. Do not short-circuit these ter-

minals.
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3.1 Main Circuit Wiring

« SGDV-550A
RISITI SERVOPACK
SGDV-OO0A
1aF N\
3SA | g
1FLT | K
et
e
S
1KM
o
3
(For servo
1Ry alarm display)
N ®_
1PL

Servo power Servo power
supply ON  supply OFF 1KM
NG

G

1KM 1SA
Regenerative
KM 1Ry ZEKM resistor unit
25A
1QF: Molded-case circuit breaker 1PL: Indicator lamp
1FLT: Noise filter 1SA: Surge absorber
1KM: Magnetic contactor (for control power supply)  2SA: Surge absorber
2KM: Magnetic contactor (for main power supply) 3SA: Surge absorber
1Ry: Relay 1D: Flywheel diode
B Three-phase 400 V, SGDV-O0O0D
* SGDV-1R9D, 3R5D, 5R4D, 8R4D, 120D, 170D
RS Tl SERVOPACK
Dv-O00O0OD
10F A\ 7
3SA | g
1FLT |
2KM
-
DC pO\INer ¥
su
@4 -

(For servo
1Ry alarm display)
N

1PL

Servo power Servo power
supply ON suREIy OFF 1KM

e -

1KM 1SA
1KM 1Ry 2KM
28A
1QF: Molded-case circuit breaker 1PL: Indicator lamp
1FLT: Noise filter 1SA: Surge absorber
1KM: Magnetic contactor (for control power supply)  2SA: Surge absorber
2KM: Magnetic contactor (for main power supply) 3SA: Surge absorber

1Ry: Relay 1D: Flywheel diode

n Wiring and Connection
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3 Wiring and Connection

3.1.2 Using a Standard Power Supply Input (Single-phase 100-V, Three-phase 200-V, or Three-phase 400-V)

+ SGDV-260D

R S TJ'
1P\
1FLT |

2KM
a8

DCpower , | 1KM

supply

(24 V) - .

(For servo
1Ry alarm display)
N

1PL
Servo power Servo power
supply ON  supply OFF 1KM

<1 ¢

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

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

1KM: Magnetic contactor (for control power supply)
2KM: Magnetic contactor (for main power supply)

1Ry: Relay

SERVOPACK
SGDv-O000D

Regenerative

resistor unit

1PL: Indicator lamp

1SA: Surge absorber
2SA: Surge absorber
3SA: Surge absorber
1D: Flywheel diode



3.1 Main Circuit Wiring

(4) Power Supply Capacities and Power Losses
The following table gives the power capacities and power losses of the SERVOPACK.

Maximum | oeoy\/ | Power Sup- Main | Regener-| Control Total
Main Circuit | Applicable ply Capacity | Output Circuit ative Circuit
PACK ) Power
Power Motor Model per SERVO- | Current Power | Resistor | Power Loss
Supply Capacity SGDV- PACK [Arms] Loss Power Loss W]
[kW] [kVA] [W] Loss [W] [W]
0.05 R70F 0.2 0.66 5.4 22.4
Single-phase, 0.1 R9OF 0.3 0.91 7.8 24.8
- 17 -
100-V 02 2RIF 0.7 2.1 14.4 314
0.4 2R8F 1.4 2.8 25.6 42.6
0.05 R70A 0.2 0.66 5.1 22.1
0.1 R90A 0.3 0.91 7.3 24.3
0.2 IR6A 0.6 1.6 13.5 30.5
0.4 2R8A 1 2.8 24.0 17 41.0
0.5 3R8A 1.4 3.8 20.1 45.1
Three-phase, 0.75 5R5A 1.6 5.5 438 8 68.8
200-v 1.0 7R6A 2.3 7.6 53.6 78.6
1.5 120A 3.2 11.6 65.8 10 97.8
2.0 180A 4 18.5 111.9 16 22 149.9
3.0 200A 5.9 19.6 113.8 161.4
5.0 330A 7.5 329 263.7 36 27 326.7
7.5 550A 14.6 54.7 357.8 (350) 1 33 390.8
0.5 IR9D 1.1 1.9 24.6 59.6
1.0 3R5D 2.3 3.5 46.1 14 21 81.1
1.5 5R4D 3.5 5.4 71.3 106.3
Three-phase, 5 R4D 4 4 1
4002V .0 8 5 8. 77.9 - 55 30.9
3.0 120D 7.1 11.9 108.7 161.7
5.0 170D 11.7 16.5 161.1 36 24 221.1
7.5 260D 144 25.7 218.6 (180) ™2 27 245.6

#1. For the optional JUSP-RAOS-E regenerative resistor unit.
*2.  For the optional JUSP-RA18-E regenerative resistor unit
Note 1. SGDV-R70F, -R90F, -2R1F, -2R8F, -R70A, -R90A, -1R6A, and -2R8A SERVOPACKSs do not have built-in
regenerative resistors. If the regenerative energy exceeds the specified value, connect an external regenerative
resistor (optional).
2. SGDV-550A and -260D SERVOPACKSs do not have built-in regenerative resistors. Be sure to connect a regener-
ative resistor unit (optional) or an external regenerative resistor (optional). For selection details, refer to 3.7
Regenerative Resistors Connections.
3. Regenerative resistor power losses are allowable losses. Take the following action if the actual power loss
exceeds the allowable power loss.
» Remove the lead or short bar that is short-circuiting the SERVOPACK main circuit terminal B2 and B3.
(SGDV-3R8A, -5R5A, -7TR6A, -120A, -180A, -200A, -330A, or 400-V class SERVOPACKs.)
« Install an external regenerative resistor (optional). For selection details, refer to 3.7 Regenerative Resistors
Connections.

Wiring and Connection



3-10

3 Wiring and Connection

3.1.2 Using a Standard Power Supply Input (Single-phase 100-V, Three-phase 200-V, or Three-phase 400-V)

(5) Molded-case Circuit Breaker and Fuse Capacities
The following table describes the molded-case circuit breaker and fuse capacities of the SERVOPACK.

Maximum Current Capacity Inrush Current
Main Circuit | Applicable | SERVOPACK | fiower Supply :
Eo Motor Model pacity p Main Circui antr(_)I Mam_ C(_)ntrql
. SERVOPACK |Main Circuit | -~ s Sliel
kW] [Arms] [AO-p] [AO-p]
0.05 R70F 0.2 1.5
Single-phase, 0.1 R9OF 0.3 25 038 65 35
100-V 0.2 2RIF 0.7 5 ' '
0.4 2R8F 1.4 10
0.05 R70A 0.2 1.0
0.1 R90A 0.3 1.0 o
0.2 1R6A 0.6 2.0
0.4 2R8A 1 3.0 0.2
0.5 3R8A 14 3.0 33
200-V 1.0 7R6A 2.3 6.0
1.5 120A 3.2 7.3 33
2.0 180A 4 9.7 0.25
3.0 200A 5.9 15
5.0 330A 75 25
0.3 65.5
7.5 550A 14.6 37
0.5 1R9D 1.1 1.4
1.0 3R5D 23 2.9 1.2 17
1.5 5R4D 3.5 43
Three-phase,
400V 2.0 8R4D 45 5.8 u -
3.0 120D 7.1 8.6 14
5.0 170D 11.7 14.5 57
7.5 260D 14.4 21.7 1.5 34

Note 1. To comply with the low voltage directive, connect a fuse to the input side. Select the fuse or molded-case circuit
breaker for the input side from among models that are compliant with UL standards.
The table above also provides the net values of current capacity and inrush current. Select a fuse and a molded-
case circuit breaker which meet the breaking characteristics shown below.
* Main circuit, control circuit: No breaking at three-times the current values of the table for 5 s.

* Inrush current: No breaking at the same current values of the table for 20 ms.

2. In accordance with UL standards, the following restrictions apply.

SERVOPACK
Model SGDV-

Restrictions

180A, 200A

Available rated current for molded-case circuit breaker: 40 A or less

330A

* Available rated current for non-time delay fuse: 70 A or less
* Available rated current for time delay fuse: 40 A or less
* Do not use single wires.

550A

¢ Available rated current for molded-case circuit breaker: 60 A or less

* Available rated current for non-time delay fuse or time delay fuse: 60 A or
less

260D

 Available rated current for molded-case circuit breaker: 60 A or less
* Available rated current for non-time delay fuse: 60 A or less

* Available rated current for time delay fuse: 35 A or less




3.1 Main Circuit Wiring

3.1.3 General Precautions for Wiring

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

o Use a molded-case circuit breaker (1QF) or fuse to protect the main circuit.

Install a ground fault detector.

» The SERVOPACK does not have a built-in protective circuit for grounding. To config-
ure a safer system, install a ground fault detector against overloads and short-circuit-
ing, or install a ground fault detector combined with a molded-case circuit breaker.

Do not turn power ON and OFF frequently.

» The power supply in the SERVOPACK contains a capacitor, which causes a high
charging current to flow when power is turned ON. Frequently turning power ON and
OFF will causes the main circuit elements in the SERVOPACK to deteriorate.

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

Use the connecting cables specified in the 2-V Series Product Catalog (KAEP S800000 42). Design
and arrange the system so that each cable will be as short as possible.

* Use shielded twisted-pair wires or shielded multi-core twisted-pair wires for signal cables and linear scale
connection cables.

* The maximum cable length is 3 m for the I/O signals, 20 m for the linear servomotor main circuit, 20 m for
the serial converter unit, 15 m for the linear scale, and 15 m for the hall sensor.

Observe the following precautions when wiring the ground.

+ Use a cable as thick as possible (at least 2.0 mm?).

* Grounding to a resistance of 100 Q or less for SERVOPACKSs with a power supply of 100 V or 200 V and
10 Q or less for SERVOPACKSs with a power supply of 400 V is recommended.

* Be sure to ground at only one point.
* Ground the linear servomotor directly if the linear servomotor is insulated from the machine.

The signal cable conductors are as thin as 0.2 mm? or 0.3 mm?. Do not impose excessive bending
force or tension.

Wiring and Connection
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3 Wiring and Connection
3.1.4 Using the SERVOPACK with Single-phase, 200-V Power Input

3.1.4 Using the SERVOPACK with Single-phase, 200-V Power Input

Some models of -V series three-phase 200 V power input SERVOPACK can be used also with a single-phase
200 V power supply.

The following models use single-phase 200 V power input.
SGDV-R70A, R90A, 1R6A, 2R8A, SR5A

When using the SERVOPACK with single-phase, 200 V power input, set parameter Pn00B.2 to 1.

(1) Parameter Setting

B Single-phase Power Input Selection

Parameter Meaning When Enabled | Classification
n.C0o00 Enables use of three-phase power supply for three-phase
’ SERVOPACK. [factory setting]
Pn00B - After restart Setup
n.0100 Enables use of single-phase power supply for three-phase
) SERVOPACK.

/\ WARNING

* If single-phase 200 V is input to a SGDV-R70A, -R90A, -1R6A, -2R8A, or -5R5A SERVOPACK with a sin-
gle-phase power input without changing the setting of Pn00B.2 to 1 (single-phase power input supported),
a main circuit cable open phase alarm (A.F10) will be detected.

* The SERVOPACK models, SGDV-R70A, -R90A, -1R6A, -2R8A, and -5R5A, support single-phase 200 V
power input. If a single-phase 200 V is input to the SERVOPACK models that do not support single-phase
power input, the main circuit cable open phase alarm (A.F10) will be detected.

* When using a single-phase 200 V power supply, the SGDV-R70A, -R90A, -1R6A, -2R8A, or -5R5A SER-
VOPACK may not be able to produce the same linear servomotor force-speed characteristics as using a
three-phase 200 V power input. Refer to the diagram of each linear servomotor force-speed characteris-
tics in 2~V Series Product Catalog (KAEP S800000 42).

(2) Main Circuit Power Input

Connect a single-phase 200 V power supply of the following specifications to L1 and L2 terminals.

The specifications of the power supplies other than the main circuit power supply are the same as for three-

phase power supply input.

Terminal .
Symbols Name Model SGDV-OOOA Rating
L1, L2 Main circuit power | p4 oo 1R6, 2R, SRS | Single-phase 200 V to 230 V1% | (50/60 Hz)
input terminals 15%
L3’ - R70, R90, 1R6, 2R8, 5R5 | None

* Do not use L3 terminal.

3-12




3.1 Main Circuit Wiring

(3) SERVOPACK Main Circuit Wire

Model SGDV-OOOA

Terminal Name
Symbols R70 ‘ R90 ‘ 1R6 2R8 5R5
Main circuit power input
L1,L2 terminals HIV1.25 HIV2.0
Control power supply input
L1C,L2C terminals HIV1.25
U, V,W Motor connection terminals HIV1.25 HIV2.0
External regenerative resistor
Bl/o,B2 connection terminals HIVI.25
[an) Ground terminals HIV2.0 or higher

(4) Wiring Example with Single-phase 200 V Power Supply Input
B SERVOPACK SGDV-R70A, R90A, 1R6A, 2R8A, and 5R5A with Single-phase 200 V Input

3SA

1QF \---\

&

Rl Tl SERVOPACK
SGDV-OOOA
1FLT |
2KM
rd
5
1KM
ge
g
(For servo

1Ry alarm display)
N

1PL

Servo power Servo power
supply ON  supply OFF 1KM
N

o1 !

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

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

1PL : Indicator lamp
1SA: Surge absorber

1KM: Magnetic contactor (for control power supply) 2SA: Surge absorber
2KM: Magnetic contactor (for main power supply) 3SA: Surge absorber
1Ry: Relay 1D:  Flywheel diode

Wiring and Connection
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3 Wiring and Connection

3.1.4 Using the SERVOPACK with Single-phase, 200-V Power Input

()

Power Supply Capacities and Power Losses

The following table shows SERVOPACK’s power supply capacities and power losses when using a single-
phase 200 V power supply.

Maximum .
Main Power | APpicable | SERVOPACK| 21 BB | Output | Main Cirout | RGEGEEN | SCRY | ol
Supply Capacity SGDV- SERVOPACK [Arms] W] Power Loss | Power Loss | Loss
[kVA] W] W] W]
(kW]
0.05 R70A 0.2 0.66 5.2 22.2
0.1 R90A 0.3 0.91 7.4 24.4
Single-phase, - an s
200 V 0.2 1R6A 0.7 1.6 13.7 17 30.7
0.4 2R8A 1.2 2.8 24.9 41.9
0.75 SR5A 1.9 5.5 52.7 8 77.7

(6)

Note 1. SGDV-R70A, R90A, 1R6A, and 2R8A SERVOPACKSs do not have built-in regenerative resistors. If the regener-
ative energy exceeds the specified value, connect an external regenerative resistor.
2. Regenerative resistor power losses are allowable losses. Take the following action if the actual power losses
exceeds the allowable power loss.

* Remove the wire connecting terminals B2 and B3 of the SERVOPACK main circuit terminals or remove the
short bar (SGDV-5R5A).

* Install an external regenerative resistor between the external regenerative resistor connection terminals B1/ ®
and B2

3. External regenerative resistors are options.
Molded-case Circuit Breaker and Fuse Capacities

The following table shows the molded-case circuit breaker and fuse capacities when using single-phase 200 V
power supply.

Maximum Current Capacity Inrush Current
. Applicable | SERVOPACK | Power Supply
Main Power | & Model Capacity per o Control o Control
Suppl ervomotor erfE SERVOPACK | Main Circuit o Main Circuit o
pply C t SGDV- Circuit Circuit
apacity [KVA] [Arms] [AO-p]
kW] [Arms] [AO-p]
0.05 R70A 0.2 2
0.1 R90A 0.3 2 70
Single-phase,
200 V 0.2 1R6A 0.7 3 0.2 33
0.4 2R8A 1.2 5
0.75 SR5A 1.9 9 33

Note: To comply with the low voltage directive, connect a fuse to the input side. Select the fuse for the input side from
among models that are compliant with UL standards.
The table above also provides the net values of current capacity and inrush current. Select a fuse and a molded-case
circuit breaker which meet the breaking characteristics shown below.
* Main circuit, control circuit: No breaking at three times the current values shown in the table for 5 s.
* Inrush current: No breaking at the current values shown in the table for 20 ms.



3.1 Main Circuit Wiring

3.1.5 Using the SERVOPACK with a DC Power Input

(1)

Parameter Settings

When using the SERVOPACK with a DC power input, set parameter Pn001.2 to 1.

Parameter Meaning When Enabled | Classification
n.0oO0O Enables use of AC power input.
Pn001 After restart Setup
n.O0100 Enables use of DC power input.

Observe the following precautions when using a DC power input.

/\ WARNING

Either AC or DC power can be input to the 200 V, 400 V SERVOPACKS. Always set Pn001.2 to 1 to spec-
ify a DC power input before inputting DC power. Only AC power can be input to the 100 V SERVOPACKSs.
If DC power is input without changing the parameter setting, the SERVOPACK’s internal elements will burn and
may cause fire or equipment damage.

With a DC power 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 wires if DC power is used.
+ Linear servomotor returns a regenerated energy to the power supply. The SERVOPACK that can use a
DC power supply is not capable of processing the regenerated energy. Provide measures to process the
regenerated energy on the power supply.
« With a DC power input, connect an external inrush current limit circuit.
Failure to observe this caution may result in damage to the product.

(2)

B Three-phase, 200-V SGDV-OOOA
(OO0 = R70, R90, 1R6, 2R8, 3R8, 5R5, 7R6, 120, 180, 200, 330)

DC Power Supply Input Terminals for the Main and Control Circuits

Terminal Symbols Name Specification
Bl/® Main circuit plus terminal 270 to 320 VDC
6?2 Main circuit minus terminal 0 VDC
L1C, L2C Control power supply input terminal | 200 to 230 VAC
B Three-phase, 200-V SGDV-OOOA (OO0 = 550)
Terminal Symbols Name Specification
Bl/ @ Main circuit plus terminal 270 to 320 VDC
=) Main circuit minus terminal 0VDC
L1C, L2C Control power supply input terminal | 200 to 230 VAC
B Three-phase, 400-V SGDV-OOOD
(OO0 = 1R9, 3R5, 5R4, 8R4, 120, 170, 260)
Terminal Symbols Name Specification
Bl/® Main circuit plus terminal 513 to 648 VDC
©2 Main circuit minus terminal 0 VDC
24V,0V Control power supply input terminal |24 VDC (£15%)

Wiring and Connection
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3 Wiring and Connection

3.1.5 Using the SERVOPACK with a DC Power Input

3)

Wiring Examples with DC Power Supply Input

B SERVOPACK SGDV-OOOA with 200-V Power Supply Input

11

107 N

3SA |

1PL

Servo power Servo power
supply ON  supply OFF 1KM
N

-

1KM 1SA
1KM 1Ry 2KM
1QF: Molded-case circuit breaker 2SA

1FLT: Noise filter

1KM: Magnetic contactor (for control power supply)
2KM: Magnetic contactor (for main power supply)
1Ry: Relay

SERVOPACK
SGDV-O00O0OA
gQ 1FLT |
2KM
A
S AC/DC
e
1KM
T
1R
(For servo BALME Y
1'R\y alarm display)
ALM- 1D oV

1FU: Fuse

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

* Terminal names differ depending on the model of SERVOPACK. Refer to (2) DC Power Supply Input Terminals for
the Main and Control Circuits.

B SERVOPACK SGDV-OOOD with 400-V Power Supply Input

3SA | ‘
gq 1FLT |

NN

1FLT: Noise filter

1KM: Magnetic contactor (for control power supply)
2KM: Magnetic contactor (for main power supply)
1Ry: Relay

1QF \AC\
SERVOPACK
sGbv-O000D
2KM 1FU . - @
I vy
55 ACIDC ? I iy
g 220 v Y
1KM w
ACIDC |— oV
L ALM+
(For servo
1Ry  alarm display) 4JAM- 1D QV
N
1PL
Servo power Servo power
supply ON  supply OFF  1kMm
I
1KM 1SA
1KM 1Ry 2KM
1QF: Molded-case circuit breaker 2SA 1FU: Fuse

1PL: Indicator lamp

1SA: Surge absorber
2SA: Surge absorber
3SA: Surge absorber
1D: Flywheel diode

*  Terminal names differ depending on the model of SERVOPACK. Refer to (2) DC Power Supply Input Terminals for
the Main and Control Circuits.
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3.1 Main Circuit Wiring

3.1.6 Using More Than One SERVOPACK

This section shows an example of the wiring when more than one SERVOPACK is used and the precautions.

(1) Wiring Example

Connect the alarm output (ALM) terminals for the three SERVOPACKS in series to enable alarm detection
relay 1Ry to operate.

When the alarm occurs, the ALM output signal transistor is turned OFF.

Power supply

RS T
NENEAT1GF
| 3SA
f 1FLT | .
T
2KM Linear
j '[; SERVOPACK servomotor
L L3
Relay
Relay terminal | M
terminal L1C
L2C
CN1 +24V
3 | A 1RY
(For servo alarm N t
1Ry display) #*K 4 JAM- D
™ &—
1PL Linear
Servo power Servo power I[; SERVOPACK servomotor
supply ON  supply OFF  1km L3
N~
L’-ﬁ = E Relay [ M
H L1C
pr oA termina e
1KM 1Ry 2KM CN1
[ E ] 3 JALMA
2SA SIZ:K 4 |ALM-
1QF: Molded-case circuit breaker gt; SERVOPACK Se';\i/';%agtor
1FLT: Noise filter 13
1KM: Magnetic contactor
(for control power supply) Lic Y
2KM: Magnetic contactor
(for main power supply) L2c
1Ry: Relay PALINTYR
1PL: Indicator lamp 3
1SA: Surge absorber SIZIK 4+ | Aw-
2SA: Surge absorber vov

3SA: Surge absorber
1D: Flywheel diode

(2) Precautions

Multiple servos can share a single molded-case circuit breaker (1QF) and a noise filter. Always select a 1QF
and a noise filter that has enough capacity for the total power capacity (load conditions) of those servos.

n Wiring and Connection
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3 Wiring and Connection

3.2.1 1/O Signal (CN1) Names and Functions

3.2

3.2.1

(1)

I/O Signal Connections

This section describes the names and functions of I/O signals (CN1). Also, connection examples by control

method are shown.

I/O Signal (CN1) Names and Functions

@

Regarding the allocation and use of I/O signals, they differ in accordance with the con-
nected option module. For details, refer to the manual for the command option module

that is connected.

IMPORTANT
The following table shows the names and functions of I/O signals (CN1).
Input Signals
Refer-
Signal | Pin No. Name Function ence
Section
SI3 9 Command Option Connects the external input signal used in the Command B
Module input 3 Option Module.
POT |7 Forward run - _
prohibited Overtravel prohibited: Stops linear servomotor when mov-
. 422
Reverse run able part travels beyond the allowable range of motion.
N-OT 8 o
prohibited
Command Option
/St 10 Module input 4
/SIS 1 Command Option Connects the external input signal used in the Command B
Module input 5 Option Module.
Command Option
/816 12 Module input 6
Control power sup- | Control power supply input for sequence signals.
+24VIN |6 ply input for Allowable voltage fluctuation range: 11 to 25 V 34.1
sequence signal Note: The +24-V power supply is not included.
General-purpose Connects the external input signal used in the Command
/SI0 13 . . -
input Option Module.

Note 1. The functions allocated to /SI3, P-OT, N-OT, /SI4, /SI5, and /SI6 input signals can be changed by using the
parameters. Refer to 3.3.1 Input Signal Allocations.

2. Ifthe Forward run prohibited/Reverse run prohibited function is used, the software can be used to stop the SER-
VOPACK. If the application does not satisfy the safety requirements, add an external circuit for safety reasons as

required.




3.2 1/0 Signal Connections

(2) Output Signals

Refer-
Signal Pin No. Name Function ence

Section

ALM+ 3 .

Servo alarm output | Turns OFF when an error is detected. -

ALM- 4

/BK+ 1 Controls the brake. The brake is released when the signal

(/SO1+) Brake outout turns ON. 423

/BK- rake outpu Allocation can be changed to general-purpose output signals | ="

/SO2+ 23

/S02- 24 General-purpose General-purpose output signals _

/SO3+ 25 output Note: Set the parameters to allocate functions.

/SO3- 26

SG 16 Signal ground 0V of control circuit -

FG Connector Frame eround Connected to frame ground if the shield wire of the 1/O signal

shell & cable is connected to the connector shell.

Note: For more information on the allocation of /SO1, /SO2, and /SO3, refer to 3.3.2 Output Signal Allocation.

3.2.2 Safety Function Signal (CN8) Names and Functions

The following table shows the terminal layout of safety function signals (CNS).

Signal Pin No. Name Function
/HWBBI1+ 4 ) )
TWEBBL 3 Hard wire base block input 1 Hard wire base block input
Base Block (motor current off) when
/HWBB2+ 6 . . OFF
Hard wire base block input 2
/HWBB2- 5
EDMI1+ 8 ON when the ’ HWBB1 and
. . the /HWBB?2 signals are input and the
EDML. ; Monitored circuit status output 1 SERVOPACK enters a base block
state.
p— 1 * — —_
— 2* p— -

#* Do not use pins 1 and 2. They are connected to the internal circuits.

Wiring and Connection
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3 Wiring and Connection

3.2.3 Example of I/O Signal Connections

3.2.3 Example of I/0 Signal Connections

The following diagram shows a typical connection example.

Photocoupler output
Max. operating voltage: 30 VDC
Max. operating current: 50 mA DC

SGDV SERVOPACK
3.3 kQ
+24 V. 6 3) ALM+
E)?ZZOLZ?VCVE;TUPP% [ T VT - Servo alarm output
q gna T 4 /sl 7 >N - 4) ALM-  (OFF for an alarm)
Forward run prohibited SO1+ / BK
(Prohibited when OFF) -t N 1 =B Brake output
e /SI2 | 8 - K:_ "K 2),501-/BK-  (Brake released when ON)
Reverse run prohibited 23] 1S02+
(Prohibited when OFF) —_ v N K_
i SB 9 %" K: 42" |24, /S02-
Command Opt'ODS — = General-purpose outputs
module input 3 — . 25),/SO3+
iz* 3|23 K_ /503
Command option - /S14 {10 - - 2 -
module input 43 . *1
s - %: K: _Ik 17). PAO //\ Encoder output
. 5 11 N Ises phase A
Command opt|o*g . 18, /PAO v/ puises phase Applicable line receiver
module input 5 - o 19/, PBO ¥ A Encoder output 4 SN75ALS175 manufactured by
. /516 12 %: K: 20), /PBO pulses phase B Texas Instruments or an MC3486
%Oorgm:?g ?ft)tgig . N 21}, PcOY A Encoder output equivalent
P —D—%_> K:_ 22), /pco pulses phase C
General-purpose input 0 —— /S10 {13 TN H SG Signal ground
Switch CN8
4 /HWBB1+) 7
24V fuse v AK__
[HWBB1- “NL
3 h glz-* K: 8 | [EDM1+
Safety function signal /HWBB2+,) 6 — - 17 m
YA~
oV /HWBB2- ] 5 —H N
@ SERVOPACK
Connector
shell
S
FG  Connect shield to
connector shell.
#1. i represents twisted-pair wires.
*2.  The 24 VDC power supply is not included. Use a power supply with double insulation or reinforced insulation.
*3.  For details, refer to the manual of the connected Command Option Module.
*4. To turn the servomotor power ON, a safety device must be connected and the wiring to activate the safety function

must be done. When not using the safety function, use the SERVOPACK with the plug (JZSP-CVHOS5-E, provided as

an accessory) inserted into the CNS.
Note: The functions allocated to the input signals /SI3, P-OT, N-OT, /SIO0, /SI4, /SI5, and /SI6 and the output signals /SO1,

/S02, and /SO3 can be changed by using the parameters. Refer to 3.3.1 Input Signal Allocations and 3.3.2 Output

Signal Allocation.



3.3 I/0 Signal Allocations

3.3 1/O Signal Allocations

This section describes the 1/O signal allocations.

3.3.1 Input Signal Allocations

IMPORTANT

nals will prevent the holding brake from working in case of their signal line disconnec-
tions. If such setting is absolutely necessary, confirm the operation and observe

safety precautions.

logic circuit input signal level is valid for all allocated signals.

o * Inverting the polarity of the Forward Run Prohibited, and Reverse Run Prohibited sig-

« If two or more signals are allocated to the same input circuit, a signal is output with or

Input signals are allocated as shown in the following table.

Refer to the Interpreting the Input Signal Allocation Tables and change the allocations accordingly.

<Interpreting the Input Signal Allocation Tables>

The parameter set values to be used are shown.
Signals are allocated to CN1 pins according to the

allocations are valid.

. ) selected set values.
C_evel at which input 5'9”3 Values in cells in bold lines are the factory settings.

\ L~

4 Y

/ Connection Not \

Required
. L CN1 Pin Numbers (SERVOPACK
Input Signal Names | Validity | Input judges the
and Parameters Level | Signal connection)
137 8|9 |10/ 11]12 A'gﬂys A'(‘;"lf‘gs
Forward Run Prohibited| H | POT } 0} 1 ) 2 | 3 | 4 ] 5 7 3
Pn50A.3 L |[POT\9 [A[B|C|D]|E|F \ Y,

If always ON (7) or always OFF (8) is set, signals

will be processed in the SERVOPACK, which will

eliminate the need for wiring changes.

Wiring and Connection
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3 Wiring and Connection

3.3.1 Input Signal Allocations

Connection Not

Required
; o CN1 Pin Numbers (SERVOPACK
Input Signal Names | Validity | Input judges the
and Parameters Level | Signal connection)
13 [ 7 | 8| 9|10 1 |12]|Always | Aways

Forward Run Prohibited| H P-OT | 0 1 2 3 4 6 ; g
Pn50A.3 L [mor| 9| A[B|C|D|E]|TF
Reverse Run H N-OT 0 1 2 3 4 6
Prohibited 7 8
Pn50B.0 L /N-OT | 0 A B C D E F
Forward External Force L /P-CL 0 1 2 3 4 5 6
Limit 7 8
Pn50B.2 H P-CL 9 A B C D E F
Reserve External Force L /N-CL 0 1 2 3 4 5 6
Limit 7 8
Pn50B.3 H NCL| 9 | A|B|C|DJ|E/|F
Command Option L /SI3 0 1 2 3 4 5 6
Module Input 31 7 8
Pn511.0 H S3 | 9 | A| B | C|D]|E/|F
Command Option L /S14 *2 *2 *2 *2 4 5 6
Module Input 4°! . 7 8
Pn511.1 H SI4 2 2 2 2 D E F
Command Option L /SI5 *2 *2 *2 *2 4 5 6
Module Input 5! . - - - 7 8
Pn511.2 H SIS 2 2 2 2 D E F
Command Option L /S16 *2 *2 *2 *2 4 5 6
Module Input 6™ T, 7 8
Pn511.3 H SI6 2 2 2 2 D E F

*]. For details, refer to the manual of the connected Command Option Module.

*2.  Allocation is not possible.




3.3 I/0 Signal Allocations

3.3.2

Output Signal Allocation

D

IMPORTANT

pletion (/COIN) signal in speed control is "Invalid."

» The signals not detected are considered as "Invalid." For example, Positioning Com-

« Inverting the polarity of the brake signal (/BK), i.e. positive logic, will prevent the hold-
ing brake from working in case of its signal line disconnection.

If this setting is absolutely necessary, check the operation and confirm that there are
no safety problems.

* When two or more signals are allocated to the same output circuit, a signal is output
with OR logic circuit.

Output signals are allocated as shown in the following table.

Refer to the Interpreting the Output Signal Allocation Tables and change the allocations accordingly.

<Interpreting the Output Signal Allocation Tables>

The parameter set values to be used are shown.

Signals are allocated to CN1 pins according to the
selected set values.
Values in cells in bold lines are the factory settings.

y

SN
Output Signal Names ) CN1 Pin Numbers \ Invalid
and Parameters Output Signal 1/(2) 23/(24) 25/(26) (not use)
Positioning Completion
Pn50E.0 /COIN 1 2 3 / 0
—
Output Signal Names . CN1 Pin Numbers Invalid
and Parameters OiipiL Sl 1/ (2) 23/ (24) 25/ (26) (not use)
Positioning Completion
Pn50E.0 /COIN 1 2 3 0
Speed Coincidence
Detection /V-CMP 1 2 3 0
Pn50E.1
Movement Detection
Pn50E.2 /TGON 1 2 3 0
Servo Ready
Pn50E.3 /S-RDY 1 2 3 0
Force Limit Detection
Pn50F.0 /CLT 1 2 3 0
Speed Limit Detection
Pn50F. 1 VLT ! 2 3 0
Brake
Pn50F.2 /BK ! 2 3 0
Warning
Pn50F.3 /WARN 1 2 3 0
Near
Pn510.0 /NEAR 1 2 3 0

Wiring and Connection
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3 Wiring and Connection

3.3.2 Output Signal Allocation

i CN1 Pin Numbers i
Output Signal Names Output Signal Invalid
and Parameters 1/ (2) 23/ (24) 25/ (26) (not use)
Output signal polarity
inversion Polarity inversion of CN1-1(2)
Pn512.0=1
Output signal polarity 0
inversion Polarity inversion of CN1-23(24) (Not invert at
Pn512.1=1 factory setting)
Output signal polarity
inversion Polarity inversion of CN1-25(26)
Pn512.2=1




3.4 Connection to Host Controller

3.4

3.4.1
(1)

Connection to Host Controller

This section shows examples of SERVOPACK I/O signal connection to the host controller.

Sequence Input Circuits
Photocoupler Input Circuit

CN1 connector terminals 6 to 13 are explained below.

The sequence input circuit interface connects through a relay or open-collector transistor circuit. Select a low-
current relay if a relay is used. Otherwise, a faulty contact will result.

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
24 VDC + 3.3 kQ
24 VIN °2 62 B 24 VDC +24 VIN 3-3 kQ
EEI [/SI3 %: K:_ (ss13 %3 K:_
7~ ~

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

The SERVOPACK’s I/O circuit uses bidirectional photocoupler. Select either the sink circuit or the source cir-
cuit according to the specifications required for each machine.

Note: * The connection example in section 3.2.3 shows the connection using the sink circuit.
* The polarity for turning the input signal ON or OFF differs between the sink circuit and the source circuit.

Sink Circuit Source Circuit

24V 24V
+ - SERVOPACK input + - SERVOPACK input

S =Gl [TE[:] vazl( ]|
— eE2(C] Oy a2 ]

-~ 3
Input Signal Polarities Input Signal Polarities
. Voltage : Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) level ov Close ON High (H) level 24V Close
OFF High (H) level 24V Open OFF Low (L) level oV Open

Wiring and Connection
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3 Wiring and Connection

3.4.1 Sequence Input Circuits

(2) Safety Input Circuit

As for wiring input signals for safety function, input signals make common 0 V. It is necessary to make an
input signal redundant.

Input Signal Connection Example

SERVOPACK
24-V power supply CN8
Switch
~ /HWBB1+ |4 3.3 kQ
= e T . |
Fuse JHWBB1-, |3 33 kQ[:l 2K

|

|

|

|

|

1 /HWBB2+, J6 3.3 kQ

L (

/HWBB2.,)5 33k ﬂ

I -
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3.4 Connection to Host Controller

3.4.2

Sequence Output Circuits
The following diagrams show examples of how output circuits can be connected the SERVOPACK.

o Incorrect wiring or incorrect voltage application to the output circuit may cause short-cir-
cuit.

The above failures will prevent the holding brake from working, which may damage the
IMPORTANT machine or cause an accident resulting in death or injury.

Photocoupler Output Circuit

Photocoupler output circuits are used for servo alarm (ALM), servo ready (/S-RDY), and other sequence out-
put signal circuits. Connect a photocoupler output circuit through a relay or line receiver circuit.

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK 51020700 SERVOPACK 510 12 VDG

ZE%: Y %

! v

oV

Note: The maximum allowable voltage and current capacities for photocoupler output circuits are as follows.
* Voltage: 30 VDC
e Current: 5 to 50 mA DC

Line Driver Output Circuit

CNI1 connector terminals, 17-18 (phase-A signal), 19-20 (phase-B signal), and 21-22 (phase-C signal) are
explained below.

Linear scale serial data converted to two-phase (phases A and B) pulse output signals (PAO, /PAO, PBO, /
PBO) and origin pulse signals (PCO, /PCO) are output via line-driver output circuits. Connect the line-driver
output circuit through a line receiver circuit at the host controller.

Line Receiver Circuit Example

SERVOPACK Host Controller

Applicable line receiver
SN75ALS175 or the
equivalent

220 to

470 Q
Applicable line driver v -
SN75174 manufactured
by Texas Instruments or

the equivalent

Wiring and Connection
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3 Wiring and Connection

3.4.2 Sequence Output Circuits

(8) Safety Output Circuit

External device monitor (EDM1), an output signal of safety function, is explained below.

B Connection Example

The following figure shows a connection example for the EDM1 output signal.

SERVOPACK

8| EDM1+

Host controller

24 \/ power supply

B

7| EDm1-
AC[H:»»—

W Specifications

L

Type Signal Name Pin No. Input Status Meaning
ON The /HWBBI signal and /HWBB?2 signal are both operat-
ing normally.
CN8-8
Output | EDMI CNS8-7 Both the /HWBBI signal and /HWBB2 signal are not
OFF operating normally or either of the two is not operating
normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristic Remarks
Maximum Allowable Voltage 30 VDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON 1.0V Voltage between EDM1+ to EDM1- at current is 50 mA.
Maximum Delay Time 20 ms Egnl\e/l from change of / HWBB1, /HWBB?2 to change of




3.5 Wiring Communications Using Command Option Modules

3.5 Wiring Communications Using Command Option Modules

The following diagram shows an example of connections between a host controller and a SERVOPACK using
communications with Command Option Modules.

Connect the connector of the communications cable to the Command Option Module.

For details, refer to the manual of the connected Command Option Module.

@) MP2300 218IF-01 O
o O O
A

QO
O Qere 5@ Ocor
w0 O

vvvvvvv

Option
Option

nnnnn

oF.- —— e PR L R j
©) i
|
|
v Ly oo v ume = O 4 B 1
=] ] =] !
|
|
et cAmg% - emitet :
<0 5] [ i
[ =] = [t} (=] = u | © = :
2foo| I foo| |Inlle A foo] 1Nl r—‘ij N
(8] [=lu} »! o0 rli 3 IJ]IH! 5] [=]u] »! } “
v 00| | |00 E ur|00 g
oo ERL=]s} 1 oo 1
4 00| 4 | ©0]([= 4 (o0
oo 52400 oo
nsfon § sfon § nsfon §
Cl Ialu} Cl It ey NO
ezfl UO o2 UO ezfl UO
v jon e v jon c vjono ¢
vijoa|l I vi]oo|Lylt viloo|lL_1F
v foo)li=|. » foo . v Jon]lf=|.
H H H
DE DE DE
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3 Wiring and Connection

3.6.1 Linear Scale Signal (CN2) Names and Functions

3.6

Linear Scale Connection

This section describes the linear scale signal (CN2) names, functions, and connection examples.

3.6.1 Linear Scale Signal (CN2) Names and Functions
The following table shows the names and functions of linear scale signals (CN2).
Signal Name Pin No. Function

PG5V 1 Linear scale power supply +5 V
PGOV 2 Linear scale power supply 0 V
— 3* —

— 4* —

PS 5 Serial data (+)

/PS 6 Serial data (-)

Shield Shell -

* Do not use pins 3 and 4.

3.6.2 Serial Converter Unit
(1) Model: JZDP-D0O0O-O00O0-E

The following table shows the characteristics and specifications of the serial converter unit.

Iltems

JZDP-D000O-0O000-E JZDP-G00O-O000-E

Electrical

Characteristics

Power Supply Voltage

+5.0 V£5%, ripple content 5% max.

Current Consumption

120 mA Typ. 350 mA max.

Signal Resolution

1/256 pitch of input 2-phase sine
wave

1/4096 pitch of input 2-phase
sine wave pitch

Max. Response Frequency

250 kHz 100 kHz

Analog Input Signals *
(cos, sin, Ref)

Differential input amplitude: 0.4 Vto 1.2 V
Input signal level: 1.5 Vto 3.5V

Hall Sensor Input Signal

CMOS level

Output Signal

Position data, hall sensor information, alarms

Output Method

Serial data communications

Output Circuit

Balanced type transceiver (SN75LBC176 or the equivalent), inter-
nal terminating resistor: 120 Q

Mechanical

Characteristics

Approx. Mass

150 g

Vibration Resistance

98 m/s? max. (10 to 2500 Hz) in three directions

Shock Resistance

980 m/s?, (11 ms) two times in three directions

Environmental

Conditions

Surrounding Air Temperature

0°C to 55°C

Storage Temperature

-20°C to +80°C

Humidity

20% to 90%RH (without condensation)

* Input a value within the specified range. Otherwise, incorrect position information is output, and the device may be

damaged.



3.6 Linear Scale Connection

(2) Model Designations

The following figure shows the model designations of the serial converter unit.

JZDP - 00000 - 00101 - E

Serial Converter Unit Model Applicable Linear Servomotor
Code Applicable Linear Hall Sensor Servomotor Model Symbol Servomotor Model Symbol
Scale 30A050C | 250 20A170A | 011
30A080C | 251 20A320A | 012
D003 | Manufactured by None 40A140C | 252 20A460A | 013
G003 | Heidenhain 40A253C | 253 35A170A | 014
SGLGW - ['40a365C | 254 35A320A | 015
(Coreless)

T 60A140C | 258 35A460A | 016
D005 | Manufactured by Sandard || BOA253C | 259 35A170H 105
G005 | Renishaw pic None ﬁ;;ﬁ:ﬂuasgendeﬂc 60A365C | 260 35A320H 106
90A200C | 264 50A170H 108
90A370C | 265 50A320H 109
90A535C | 266 | SGLTW- 40A400B 185
DO06 | Manufactured by Provided SGLGW- | 40A140C | 255 | (roncore, | 40A600B | 186

G006 | Heidenhain n T-type)
SGLGM- | 40A253C | 256 80A400B 187
M | 40A365C | 257 80A600B 188
(Coreless) "60A140C | 261 35D170H | 193
D008 | Manufactured by orovided oo || 60A253C | 262 35D320H | 194
G008 | Renishaw plc wayisused. || BOA365C | 263 50D170H 195
20A090A | 017 50D320H | 196
20A120A | 018 40D400B | 197
35A120A | 019 40D600B | 198
35A230A | 020 80D400B | 199
50A200B | 181 80D600B | 200
50A380B | 182 D16A085AP | 354
SGLFW- | 1ZA200B | 183 D16A115AP | 373
gfyf:):?re, 1ZA380B | 184 D16A145AP | 356
35D120A | 211 D20A100AP | 357
35D230A | 212 D20A135AP | 358
50D200B | 189 seLe- D20A170AP | 359
50D380B | 190 | cyinder type)| D25A125AP | 360
1ZD200B | 191 D25A170AP | 374
1ZD380B | 192 D25A215AP | 362
D32A165AP | 363
D32A225AP | 364
D32A285AP | 365

n Wiring and Connection
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3 Wiring and Connection

3.6.2 Serial Converter Unit

(3) Analog Signal Input Timing

Input the analog signals with the timing shown in the following figure.

The /cos and /sin signals are the differential signals when the cos and sin signals are shifted 180°. The specifi-
cations of the cos, /cos, sin, and /sin signals are identical except for the phases.

The Ref and /Ref signals are input to the comparator. Input a signal that will exceed the hysteresis of the com-
parator (i.e., the broken lines in the following figure).

When they are crossed, the output data will be counted up.

100% )
*1_
N ™~ >
«©
o
cos 2
(A+) >
12.5% =}
12.5%
/cos
cos, /cos, sin, and (A-)
/sin input voltage | |~
range: 1.5V1t0 3.5V
P
sin
(B+)
/sin
(8-) "
12.5% min. ~S~——"12.5% min. N
| | 2
o
Ref and /Ref input /(E?; ----------------- | ............ RSN SR A P> P
voltage range: Ref — — N el etetels teteieieiniiels~ Ak \\slsissisteteioieh inaieisiniet
1.5Vto35V (R+) ’

75% max. ﬁ H:, 75% max.
SERVOPACK

Zero Point  origin pulse output position

Count-Up Direction

*]. If the analog signal amplitude declines to approximately 0.35 V because of the differential amplitude, the serial con-

verter unit will output an alarm.
*2.  This is the hysteresis width.

* When low-voltage analog signals are input to the serial converter unit, noise influence
on the analog signals affects the unit’s ability to output correct position information.
IMPORTANT The analog cable must be as short as possible and shielded.
Use the serial converter unit in a location without gases such as H5S.
Do not connect or disconnect the unit while power is being supplied, or the unit may

be damaged.
When using multiple axes, use a shielded cable for each axis. Do not use a shielded

cable for multiple axes.
If you use any linear encoder other than a recommended linear encoder, evaluate the
system in advance before you use it.

o » Never perform insulation resistance and withstand voltage tests.
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3.6 Linear Scale Connection

3.6.3 Linear Scale Connection Examples

The following diagrams show connection examples of the linear scale, the SERVOPACK, and the host con-

troller.

(1)

Incremental Linear Scale

B Linear Scale Made by Heidenhain

Linear scale
made by Heidenhain

Connector
shell

Shielded wire

Serial converter unit

Host controller

SERVOPACK
%
CN2 CN1 7N
Phase A ,\ 17 PAO
/PS 18 ) /PAO RO J>— Phase A
T Phase B 19 PBO
Do “\__20 } /PBO RQ j>— Phase B
|
: | Phase C 21 ] PCO
! 22 }; /IPCO R j>—PhaseC
! | Output line-driver
[ SN75ALS194 manu-
| factured by Texas
! Instruments or the
| : equivalent
|
: WPGSV )1 | beey
| PGOV,)2 | ooy

Connector
shell

Connector

(YY)

I

Connector D-/O

CN1

%SG — ov

shell

Shielded wire

* ;:Zt represents shielded twisted-pair wires.
v

B Linear Scale Made by Renishaw plc

Linear scale
made by Renishaw plc

Connector
shell
Shielded wire

Serial converter unit

1 ol sae]
hd

Applicable line receiver: SN75ALS175 or MC3486

R

manufactured by Texas

Instruments, or the equivalent

(terminating resistance): 220 to 470 Q

Host controller

SERVOPACK "
CN2 CN1 TN
5 Phase A 17 PAO
18 J, IPAO R >—— Phase A
/PS g
| Phase B ~ 19 PBO
: | “\_20 ), /PBO RG J ~>——Phase B
|
Lo PhaseCr 21}, PCO
! 22} Ipco RQ 1i>— Phase C
(- Output line-driver
(- SN75ALS194 manu-
| M factured by Texas
| Instruments or the
| : equivalent
|
: AnPG5V, /1 » PG5V
' PGOV,/ 2 » PGOV

>

Connector §

Connector
shell

()

!

CN1

16J), SG
Connector 0 V- oV
shell l_ﬂ" he

shell

Shielded wire

* ;Zt represents shielded twisted-pair wires.
v

Connector
S| shell

Applicable line receiver: SN75ALS175 or MC3486

manufactured by Texas
Instruments, or the
equivalent

R (terminating resistance): 220 to 470 Q

n Wiring and Connection
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3 Wiring and Connection

3.6.3 Linear Scale Connection Examples

B Linear Scale Made by Magnescale Co., Ltd.
+ SR75, SR85

Linear scale made by Host controller

Magnescale Co., Ltd. SERVOPACK .
CN2 CN1 77N
“> A PS 5 Phase A ~_ 17 PAO
s Ve =18 ) IPAO Ril D—PhaseA
1 PhaseB . 19 }, PBO
| : 20 } /PBO R >——~Phase B
I
| : PhaseC ~ 21 PCO
- 22 3 /PCO R > Phase C
[ Output line-driver
o SN75ALS194 manu-
| factured by Texas
o Instruments or the
Lo equivalent
E/:/\ PG5V ) 1 » PG5V
. PGOV/ 2 | pgov
ov18SC ov
Connector oV Applicable line receiver: SN75ALS175 or MC3486
Somnector Ashell [ . manufactured by Texas
Shielded wire T @[ SCr?é}FectorT Instruments, or the equivalent

R (terminating resistance): 220 to 470 Q

* zﬁ represents shielded twisted-pair wires.
v

« SL700, SL710, SL720, SL730
* Head with interpolator PL101-RY

Host controller

Linear scale Interpolator SERVOPACK .
Head CN2 CN1 P
5 PhaseA r\ 17 PAO
R Phase A
: i /PS 18 ), IPAO [ ji>—
Connection cable T PhaseB . 19 |, PBO
made by Magnescale | R :i>— Phase B
Co., Ld. ;o M /PBO Q
[ Phase C 21 PCO
D 22 ) /IPCO R ,i>— Phase C
[ Output line-driver
[ SN75ALS194 manu-
[ factured by Texas
o Instruments or the
o equivalent
z PG5 V) 1 » PG5V
'/
) PGOV. /2
\_ ,' PGO V
016 SG ov
Connector oV
Connector shell
shell O

Shielded wire Connector
DI shell
hd

" Applicable line receiver: SN75ALS175 or MC3486
R manufactured by Texas
* ‘z represents shielded twisted-pair wires. Instruments, or the equivalent

v R (terminating resistance): 220 to 470 Q
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3.6 Linear Scale Connection

« SL700, SL710, SL720, SL730
* Interpolator MJ620-T13

Linear scale

Head

N

Connection cable I—
made by Magnescale
Co.,, Ltd

ov +5V

External power supply

;2

1

Interpolator SERVOPACK
% CN2 CN1 -
5 “~APS 5 PhaseA 17 PAO
R Phase A
6; IZ'/PSE "\_18 ), /PAO i j>—
T Phase B 19 PBO
: | 20 ) /PBO R¢ :i>— Phase B
1
: | PhaseC. 21 PCO
Co “\__22 J, /IPCO RQ j>— Phase C
[ Output line-driver
1 | SN75ALS194 manu-
(- factured by Texas
[ Instruments or the
12.14. 16 | PGO V. equivalent
e va 2 _»pGOV
[
\_J
0vA16SC ov
Connector oV
Connector shell :JL
shell I
Shielded wire

Host controller

* ‘x represents shielded twisted-pair wires.

v

(2) Absolute Linear Scale

Connector
shell

B Linear Scale Made by Heidenhain

Absolute linear
scale made by
Heidenhain

Head

Interface unit
made by Heidenhain

o

B Applicable line receiver: SN75ALS175 or MC3486

manufactured by Texas

Instruments, or the equivalent

R (terminating resistance): 220 to 470 Q

Host controller

Connector
Connector shell D7 ov
shell O
Shielded wire T @l SCﬁé}PectoT
I

* ;.'Z'i represents shielded twisted-pair wires.
v

Applicable line receiver: SN75ALS175 or MC3486

Connection cable SERVOPACK N
made by Heidenhain N2 CN1 -
“>APS 5 _PhaseA~ 17 ), PAO
R Phase A
i Phase B 19 }, PBO
: : 20}, /PBO RO > Phase B
[ Phase C 21 PCO
P N /PCO RO j>— Phase C
[ Output line-driver
[ SN75ALS194 manu-
[ factured by Texas
[ Inst_run?entts or the
I 1 equivalen!
E/' PG5V, / 1 » PG5V
1
- PGOV /2 PGOV
Y
16 J, SG oV
v ~
oV

manufactured by Texas

n Wiring and Connection

Instruments, or the equivalent
R (terminating resistance): 220 to 470 Q
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3 Wiring and Connection

3.6.3 Linear Scale Connection Examples

B Linear Scale Made by Mitutoyo

Absolute linear scale
made by Mitutoyo SERVOPACK . Host controller
* CN2 CN1
2 (" A PS 5 PhaseA 17 PAO
[l R Phase A
6 é /1 ps g 6 N\ 18 JPAO 2 ﬂi>_
X Phase B 19 PBO
Lo “\_20 J, /PBO RO j>—Phase B
|
Lo PhaseC . 21} PCO
;! 22 1 IPCO ] j>—Phase c
! Output line-driver
! SN75ALS194 manu-
! factured by Texas
! Instruments or the
! equivalent
,
1 : A PG5V ) 1 PG5V
5 k )' PGOV /2 PGO V
16J, SG oV
v N
oV
Connector oV
Connector shell
shell > e :
i i onnector
Shielded wire T @l shell Applicable line receiver: SN75ALS175 or MC3486
. hd manufactured by Texas
* ‘z represents shielded twisted-pair wires. Instruments, or the equivalent
\d R (terminating resistance): 220 to 470 Q

B Linear Scale Made by Magnescale Co., Ltd.

* SR77, SR87
Linear scale made by
Magnescale Co., Ltd. SERVOPACK Host controller
%
CN2 [CNT]
“> A PS 5 Phase A~ 17 }, PAO
R Phase A
2 ' s 2 . 18 IPAO 5 > Phase

(I Phase B 19 PBO
b 20 J, IPBO R > Phase B
I I
: : Phase C 21 PCO
[ Output line-driver 22 J, IPCO R'j ’i>_Phase c
[ SN75ALS194 manu-
[ factured by Texas
[ Instruments or the
[ equivalent

j : :APG5V>1 » PG5 V
I I

PGOV /2
C }' »PGO V
16/, SG oV
oV T
Connector D70 v Applicable line receiver: SN75ALS175 or MC3486
50;‘,{‘9“”0 shell manufactured by Texas
Shielded wire T l Cr?n"nectorT Instruments, or the equivalent
shel

R (terminating resistance): 220 to 470 Q

'
‘e’

* zﬁ represents shielded twisted-pair wires.
*
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3.7 Regenerative Resistors Connections

3.7

3.7.1

Regenerative Resistors Connections

If the ability to absorb regenerative energy is insufficient, connect an external regenerative resistor in the fol-
lowing manner and set the regenerative resistor capacity in Pn600. As for precautions on selecting a regenera-
tive resistor and its specifications, refer to 2-V series Product Catalog (KAEP S800000 42).

/\ WARNING

» Be sure to connect the regenerative resistor correctly.
Failure to observe this warning may result in fire or damage to the product.

Connecting Regenerative Resistors

The following instructions show how to connect the regenerative resistors and SERVOPACKs.

SERVOPACKSs: Model SGDV-R70F, R90F, 2R1F, 2R8F, R70A, R90A, 1R6A, 2R8A

Install an external regenerative resistor between the B1/® and B2 terminals. Make the settings for the regener-
ative resistor after it is connected. For information setting the regenerative resistor, refer to 3.7.2 Setting
Regenerative Resistor Capacity.

Enalarged View

OO0
L | ©0
B @D
Bag e[
83l @O
o1 O
o I

SERVOPACKSs: Model SGDV-3R8A, 5R5A, 7R6A, 120A, 180A, 200A, 330A, 1R9D,
3R5&D, 5R4D, 8R4D, 120D, 170D
Disconnect the wiring between the SERVOPACK’s B2 and B3 terminals and connect an external regenerative

resistor between the B1/® and B2 terminals. Make the settings for the regenerative resistor after it is con-
nected. For information setting the regenerative resistor, refer to 3.7.2 Setting Regenerative Resistor Capacity.

Note: Be sure to take out the lead wire between the B2 and B3 terminals.

Enalarged View

| OO0
%W oo
sl L@

eo
o1 UD
Q2 O
oo

v[1en

Wiring and Connection
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3 Wiring and Connection

3.7.1 Connecting Regenerative Resistors

(3) SERVOPACKSs: Model SGDV-550A, 260D

No built-in regenerative resistor is provided, so an external regenerative resistor unit is required. The regener-
ative resistor units are as follows:

Applicable

Pl\él\?vlg r%ILCUI;[ SERV%@S& el Regenerative Resg;z;mce Specifications

PPy Resistor Unit
Three-phase | 550A JUSP-RAO05-E 3.13  |Eight 25 Q (220 W) resistors are connected in
200V parallel.
Three-phase | 260D JUSP-RA18-E 18 Two series of two18 Q (220 W) resistors each
400V are connected in parallel.

Connect a regenerative resistor unit between the B1 and B2 terminals.

When using a regenerative resistor unit, use the factory setting for Pn600. If a non-Yaskawa regenerative resis-
tor is used, make the setting for Pn600.

SERVOPACK
O g=—= YO|
@ @ E-

Regenerative Resistor Unit
JUSP-RAOO-E

[ -

A T ° v =
LA . 7- \

I :
A 144 e =2

(3%

[&3X3




3.7 Regenerative Resistors Connections

3.7.2 Setting Regenerative Resistor Capacity

When an external regenerative resistor is connected, make sure to set the regenerative resistor capacity using
the parameter Pn600.

/N\ WARNING

« If parameter Pn600 is set to 0 while an external regenerative resistor is connected, the generative over-
load alarm (A.320) may not be detected. If the generative overload alarm (A.320) is not detected correctly,
the external regenerative resistor may be damaged and an injury or fire may result.

i i i Positi F
Regenerative Resistor Capacity [Speed | [Position] [ Force | Classification
Pn600 Setting Range Unit Factory Setting | When Enabled
0 to SERVOPACK .
capacity 10w 0 Immediately Set up

Be sure to set this parameter when installing an external regenerative resistor to the SERVOPACK.
Set the regenerative resistor capacity within tolerance value.

The set value differs depending on the cooling method of external regenerative resistor:

* For natural convection cooling method: Set the value maximum 20% of the actually installed regenerative
resistor capacity (W).
* For forced convection cooling method: Set the value maximum 50% of the actually installed regenerative
resistor capacity (W).
Example: Set 20 W (100 W x 20% ) for the 100 W external regenerative resistor with natural convection
cooling method:
Pn600 =2 (units: 10 W)

Note 1. When the set value is improper, alarm A.320 is detected.
2. When set to the factory setting of “0,” the SERVOPACK’’s built-in regenerative resistor is used.

the resistor temperature increases to between 200 °C and 300 °C. The resistors must
be used at or below the rated values. Check with the manufacturer for the resistor’s

IMPORTANT load characteristics.

2. For safety, use the external resistors with thermoswitches.

o 1. When the external regenerative resistors for power are used at the rated load ratio,

Wiring and Connection
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3 Wiring and Connection

3.8.1 Wiring for Noise Control

3-40

3.8 Noise Control and Measures for Harmonic Suppression

This section describes the wiring for noise control and the DC reactor for harmonic suppression.

3.8.1 Wiring for Noise Control

nism to prevent noise interference.

» The SERVOPACK uses high-speed switching elements in the main circuit. Therefore

IMPORTANT peripheral devices may receive switching noise. If the equipment is to be used near

private houses or if radio interference is a problem, take countermeasures against
noise.

» Refer to 2.4 EMC Installation Conditions in the X-V Series User’s Manual Setup Lin-
ear Motor (SIEP S800000 44) if installation conditions of the EMC directive must be
satisfied.

o » Because the SERVOPACK is designed as an industrial device, it provides no mecha-

The SERVOPACK uses microprocessors. Therefore it may receive switching noise from peripheral devices.

To prevent the noise from the SERVOPACK or the peripheral devices from causing a malfunction of any one
of these devices, take the following precautions against noise as required.

« Position the input reference device and noise filter as close to the SERVOPACK as possible.

» Always install a surge absorber in the relay, solenoid and electromagnetic contactor coils.

* Do not bundle or run the main circuit cables together with the I/O signal cables in the same duct. Keep the
main circuit cables separated from the I/O signal cables with a gap of at least 30 cm.

* Do not share the power supply with an electric welder or electrical discharge machine. When the SERVO-
PACK is placed near a high-frequency generator, install a noise filter on the input side of the main circuit
power supply cables and control power supply cables. As for the wiring of noise filter, refer to (1) Noise Fil-
ter.

« Take the grounding measures correctly. As for the grounding, refer to (2) Correct Grounding.



3.8 Noise Control and Measures for Harmonic Suppression

(1)

(2)

Noise Filter

The SERVOPACK has a built-in microprocessor (CPU), so protect it from external noise as much as possible
by installing a noise filter in the appropriate place.

The following is an example of wiring for noise control.

—-—-— - — - — - — - — - — - — -
|
| Noise filter *3
! T
200 VAC — !
1
i L )
2.0n1m2
i min, 1

> 4 — — — — | -

- — — —

sequence

o Operation relay

— - e Signal generation
circuit (not included)

11t

*2
| N
| Noise DC
Filter power

|

2

2.0 mm~ min.

(Ground Blate) N

Ground: Ground to an independent ground

*1. For ground wires connected to the ground plate, use a thick wire with a thickness
of at least 2.0 mm?> (preferably, plain stitch cooper wire).

#2. ishould be twisted-pair wires.

*3. When using a noise filter, follow the precautions in 3.8.2 Precautions on Con-
necting Noise Filter.

Correct Grounding

Take the following grounding measures to prevent the malfunction due to noise.

Grounding the Motor Frame

Always connect linear servomotor frame terminal FG to the SERVOPACK ground terminal &@. Also be sure
to ground the ground terminal @).

If the linear servomotor is grounded via the machine, a switching noise current will flow from the SERVO-
PACK main circuit through linear servomotor stray capacitance. The above grounding is required to prevent
the adverse effects of switching noise.

Noise on the I/O Signal Line

If the I/O signal lines are affected by noise, ground the 0 V (SG) terminal of I/O signal. If the main circuit wir-

ing for the motor is in a metal conduit, ground the conduit and its junction box. For all grounding, ground at

one point only.

Wiring and Connection
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3 Wiring and Connection

3.8.2 Precautions on Connecting Noise Filter

3.8.2 Precautions on Connecting Noise Filter

This section describes the precautions on installing a noise filter.

(1) Precautions on Using Noise Filters

Always observe the following installation and wiring instructions.

Do not put the input and output lines in the same duct or bundle them together.

Wrong Correct
W
Noise D L Noise
Filter Filter
Ground plate Ground plate
“7 Noise ¢! “7 Noise ¢/
7“1 Filter Filter
/77 e /77
Ground plate il Ground
plate
Separate these circuits.

Separate the noise filter ground wire from the output lines.

Do not put the noise filter ground wire, output lines and other signal lines, in the same duct or bundle
them together.

Wrong Correct
1 L Noise T— Noise s
—— Filter ] T Filter
The ground wire P
1P (- can be close to
5 input lines.
< % 'y
/777 /77
Ground plate Ground plate
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3.8 Noise Control and Measures for Harmonic Suppression

Connect the noise filter ground wire directly to the ground plate.
Do not connect the noise filter ground wire to other ground wires.

Wrong

Correct

(—

—| Filter |,

SERVOPACK  SERVOPACK

&)

&)
N\
ground wire

/77
Ground plate

=

(=

— Filter |,

SERVOPACK ~ SERVOPACK

&

<

/7

Ground plate

If a noise filter is located inside a control panel, connect the noise filter ground wire and the ground
wires from other devices inside the control panel to the ground plate for the control panel first, then

ground these wires.

YvyYyYv

Yy

Control Panel

SERVOPACK
Noise [
) O
— Filter g @
SERVOPACK
o o l_ @

o

Ground —

Ground plate

n Wiring and Connection
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3 Wiring and Connection

3.8.3 Connecting AC/DC Reactor for Harmonic Suppression

3.8.3 Connecting AC/DC Reactor for Harmonic Suppression

The SERVOPACK has reactor connection terminals for power supply harmonic suppression.
As for the precautions on selecting an AC or DC reactor and its specifications, refer to 2-V series Product Cat-

alog (KAEP S800000 42).
Connect a reactor as shown in the following diagram.

SERVOPACK AC Reactor with SERVOPACK DC Reactor with
100-VAC Power Supply Input 200/400-VAC Power Supply Input
Power SERVOPACK SERVOPACK

supply DC reactor

AC reactor
A L1 YN ©1
N\ )
L2 02

Note 1. Connection terminals for DC reactor &1 and ©2 are short-circuited at shipment. Remove the lead wire for

short-circuit, and connect a DC reactor.
2. AC and DC reactors are not provided. (option)
3. A SERVOPACK with a single-phase, 100-V power supply input cannot be connected to a DC reactor.
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4.1 Option Module Function Settings

4.1

4.1.1

Option Module Function Settings

This section describes how to set the option module functions.

Setting Switches S1 and S2 for Option Module Functions

The S1 and S2 Switches are used to make the settings for the Option Module Functions.

e

S2 (factory setting)

-n
— O
-

S1 (factory settings)

For details on S1 and S2 switches, refer to the manual of the connected Command Option Module.

= Operation
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4 Operation

4.2.1 Inspection and Checking before Operation

4.2

4.2.1

(1)

)

Settings for Common Basic Functions

This section explains the settings for the common basic functions.

Inspection and Checking before Operation

To ensure safe and correct operation, inspect and check the following items before starting operation.

Linear Servomotors

Inspect and check the following items and take appropriate measures before performing operation if any prob-
lem exists.

« Are all wiring and connections correct?
* Are all nuts and bolts securely tightened?

Note: When performing operation on a linear servomotor that has been stored for a long period of time, perform the main-
tenance and inspection according to the procedures described in 1.8 Inspection and Maintenance.

SERVOPACKSs

Inspect and check the following items and take appropriate measures before performing operation if any prob-
lem exists.

« Are all wiring and connections correct?
« Is the correct power supply voltage being supplied to the SERVOPACK?

Operating the Linear Servomotor Alone

JOG operation of the SERVOPACK enables checking linear servomotor operation using speed control without
connection to the host controller.

For details, refer to the 2V Series Users Manual Setup Linear Motor (SIEP S800000 44).

For details on how to perform operation using the Command Option Module functions, refer to the manual of
the connected Command Option Module.



4.2 Settings for Common Basic Functions

4.2.2

Linear Servomotor Movement Direction

The linear servomotor movement direction can be reversed with parameter Pn000.0. This causes the travel
direction (+, -) of the shaft to reverse, but the encoder output pulse and analog monitor signal polarity do not
change. (Refer to 5.1.3 Monitoring Analog Signals.)

Before performing this operation. Motor Phase (Pn080.1) must be set correctly. For the setting method, refer
to 2-V series User s Manual, Setup, Linear Motor (STEP S800000 44).

Forward/ . o Enabled
Linear Servomotor Movement Direction and
Parameter Reverse Encoder Output Pulses Overtravel
Reference (OT)
Motor movement speed
g +,  Force reference Encoder output pulse
Forward 1
n.OO0Oo reference Moves in '\ Time PAO J_Lﬂ—l_l- P-OT
; forward
Standard setting diroction. PBO Phase B advanced
.(Forwa.rd movement Motor movement speed
is the linear scale
Cpunt!ng up + Motor movement speed
d|rect|on_) gg Force reference Encoder output pulse
F in Rever:
[Factory setting] cverse Moves in Time PAO Phase A advanced | N-OT
reference reverse
direction. PBO
Motor movement speed
Pn000
Motor movement speed
A  Forcereference  Encoder output pulse
Forward g PAO
n.O00O01 reference ; Time P-OT
Moves in
Reverse movement reverse PBO Phase B advanced
Mode direction. | Motor movement speed
(Forward movement
is the linear scale +, Motor movement speed Encoder output pulse
counting down
direction.) Reverse g% PAO ﬂ_|_|_|_|_ Phase A advanced N-OT
Time -
reference :
Moves in
Moes peo_| LI LJ'L
direction. Motor movement speed

Note 1.

The figures in the table above show the trace waveforms for the SigmaWin+.

2. Use the Feedback Pulse Counter (Un00D) to check the linear scale count.

= Operation
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4 Operation

4.2.3 Overtravel

4.2.3 Overtravel

(1)

(2)

The overtravel limit function forces the linear servomotor to stop when movable machine parts exceed the
allowable range of motion by turning ON a limit switch.

/\ CAUTION

* Installing Limit Switches

Connect limit switches as shown below to prevent damage to the devices during linear motion.

It is recommended using normally closed contacts for the limit switches to ensure safe operation in the event of a
faulty contact or a disconnection in the contact.

Linear Servomotor

———p Forward direction
[ ]

] ] SERVOPACK
Limit Limit | p.oT

switch switch 42

N-OT

P43

* When using the linear servomotor on a vertical axis
The workpiece may fall in the overtravel condition because the /BK signal is ON to release the brake.
To prevent this, always set the zero clamp after stopping the linear servomotor with Pn001 = n.O00O10.
Refer to (4) Motor Stopping Method When Overtravel is Used in this section.

Signal Setting

Type Name Pci:r?rlilnuerﬁgg . Input Status Meaning
ON Forward run allowed. Normal operation sta-
P-OT CN1-7 tus.
Input OFF Forward run prohibited. Forward overtravel.
N.OT CNLg ON Reverse run allowed. Normal operation status.
OFF Reverse run prohibited. Reverse overtravel.

Movement in the opposite direction is possible during overtravel by inputting the reference.

Overtravel Displays

The following will be displayed on the panel display on the front of the SERVOPACK if overtravel occurs.
® Forward Overtravel (P-OT) ® Forward and Reverse Overtravel

Status Status
|—> display —»P—| |—> display %P—N'I—|

@ Reverse Overtravel (N-OT)
Status

r display 4'-'—|




4.2 Settings for Common Basic Functions

(3) Overtravel Function Setting

Parameters Pn50A and Pn50B can be set to enable or disable the overtravel function.

If the overtravel function is not used, no wiring for overtravel input signals will be required.

Parameter Meaning When Enabled | Classification

Inputs the Forward Run Prohibited (P-OT) signal from
n.1000 CN1-7.
Pn50A [Factory setting]

Disables the Forward Run Prohibited (P-OT) signal.
Allows constant forward movement.

n.8000O
After restart Setup

Inputs the Reverse Run Prohibited (N-OT) signal from
n.O00O0O2 CNI1-8.

Pn50B [Factory setting]

Disables the Reverse Run Prohibited (N-OT) signal.
Allows constant reverse movement.

n.0O00O08

* A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to
3.3.1 Input Signal Allocations.

(4) Motor Stopping Method When Overtravel is Used

There are three linear servomotor stopping methods when an overtravel is used.

* Stop by dynamic brake
By short-circuiting the electric circuits, the linear servomotor comes to a quick stop.

* Decelerate to stop
Stops by using deceleration (braking) force.

* Coast to a stop
Stops naturally, with no control, by using the friction resistance of the linear servomotor in operation.

After stopping, there are two modes.

* Coast mode
Stopped naturally, with no control, by using the friction resistance of the linear servomotor in operation.

* Zero clamp mode
A mode forms a position loop by using the position reference zero.

The stopping method when an overtravel (P-OT, N-OT) signal is input while the linear servomotor is operat-
ing can be set with parameter Pn001.

Mode
Parameter Stop Mode After Meaning When Enabled | Classification
Stopping
n.000O00 Immediately stops the lin-
(SltOI; 1?1}110 ear servomotor by dynamic
n.000001 bZ;lke braking (DB), then places it
Coast into Coast Mode.

Coast o a Stops the linear servomotor
n.00002 sto by coast stop, then places it
P into Coast Mode.

Pn001 Decelerates the linear ser- After restart Setup
vomotor with emergency

stop force (Pn406), then
places it into Zero Clamp
Decelerate (Servolock) Mode.

to stop

Zero

n.O0010 Clamp

Decelerates the linear ser-
vomotor with emergency
stop force (Pn406), then
places it into Coast Mode.

n.O0020 Coast

H Operation
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4 Operation
4.2.3 Overtravel

* A linear servomotor under force control cannot be decelerated to stop. The linear servomotor is stopped
with the dynamic braking (DB) or coasts to a stop according to the setting of Pn001.0. After the linear servo-
motor stops, the servomotor will enter a coast state.

* For details on stopping methods after the servo OFF command is received or an alarm occurs, refer to 4.2.8
Stopping Linear Servomotor after Receiving Servo OFF Command or Alarm Occurrence.

B When Motor Stopping Method is Set to Decelerate to Stop

Emergency stop force can be set with Pn406.

Emergency Stop Force [Speed| [Position | o
Classification
Pn406 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup

* The setting unit is a percentage of the rated force.

* The factory setting is 800% so that the setting is large enough a value to operate the linear servomotor at
maximum force. The maximum value of emergency stop force that is actually available, however, is limited
to the maximum force of the linear servomotor.



4.2 Settings for Common Basic Functions

4.2.4

Electronic Gear

The electronic gear enables the workpiece travel distance per reference unit input from the host controller. The
minimum unit of the position data moving a load is called a reference unit.

The number of divisions on the serial converter unit: 256

When the Electronic Gear is Not Used

Linear scale

To move a workpiece 10 mm

The scale pitch is 20 um. Therefore,
10 x 1000 + 20 x 256=128000 refer-
ence units

128000 reference units are input.

The equation must be calculated at the
host controller.

(1) Electronic Gear Ratio

Set the electronic gear ratio using Pn20E and Pn210.

When the Electronic Gear is Used

Linear scale

(Reference unit: 1 um)

To move a workpiece 10 mm using reference units

1 reference unitis 1 um.

To move a workpiece 10 mm (10000 um),

1 reference unit = 1 um,

10000/1=10000 reference units.

Input 10000 reference units as reference input.

Electronic Gear Ratio (Numerator)

Classification

Pn20E Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 4 After restart Setup
Electronic Gear Ratio (Denominator) o
Classification
Pn210 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 1 After restart Setup

The electronic gear ratio to be set can be calculated by the following equation:

Electronic gear ratio: "

B Pn20E

Travel distance per reference unit X Number of divisions of serial converter unit

Pn210

Linear scale pitch

= Operation
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4.2.4 Electronic Gear

B Feedback Resolutions of Linear Scale

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

Note: Pn282 is not valid when the linear scale is directly connected to the SERVOPACK and a serial converter unit is not
used. Check the linear scale pitch on the Un084 and Un085 monitors.

Model of Relay

Linear - Number
Type of ' . Device between :
ey Seale Manufacturer Linear Scale Model Sca[lenlilltch SERVOPACK and Divgons Resolution
H Linear Scale
JZDP-D003-000-E*! 256 0.078 um
LIDA48[ 20 .
JZDP-G003-000-E™! 4096 | 0.0049 um
. . JZDP-D003-000-E"! 256 0.156 um
Heidenhain LIDA18O 40 "
JZDP-G003-000-E™! 4096 | 0.0098 um
JZDP-D003-000-E*! 256 0.016 um
LIF4801 4 .
JZDP-G003-000-E"! 4096 | 0.00098 um
JZDP-D005-000-E™! 256 0.078 um
Incremental | Renishaw plc RGH22B 20 . H
JZDP-G005-000-E™! 4096 | 0.0049 um
SR75-00000LF 80 - 8192 | 0.0098 um
SR75-000000MF 80 - 1024 0.078 pm
SR85-000OOLF 2 80 - 8192 | 0.0098 pm
Magnescale Co., Ltd.
SR85-000000CMF 80 - 1024 0.078 um
*2 *2 PL101-RY"3
SL7OO*2’ SL”O*Z’ 800 . 8192 | 0.0977 um
SL720"2, SL730 MJ620-T13™4
Heidenhain LIC4100 20.48 EIB3391Y"3 4096 0.005 um
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
. | ST783/ST783AL 512 - 512 0.1 um
Mitutoyo Corporation o724 S T784AL 512 - 512 0.1 um
Absolute ST788A/ST788AL 512 - 512 0.1 um
ST789A/ST789AL"® 25.6 - 512 0.05 um
SR77-00000LF " 80 - 8192 | 0.0098 pm
SR77-0000C0MF 80 - 1024 0.078 um
Magnescale Co., Ltd. -
SR87-0000OLF 2 80 - 8192 | 0.0098 um
SR87-000000MF 80 - 1024 0.078 um

#1. Models for serial converter units.

#2.

refer to 4.2.6 Setting Encoder Output Pulse.
%3, Model for sensor head with interpolator.

®4,

Model for interpolator.

*5.  Model for interface unit by Heidenhain.

*6.

For details on this linear scale, contact Mitutoyo.

When using the encoder pulse output with these linear scales, the setting range of Pn281 is restricted. For details,

Refer to the manuals for the linear scale and the serial converter unit for details on the scale pitch and the num-
ber of divisions on the linear scale.

@

IMPORTANT

Electronic gear ratio setting range: 0.001 < Electronic gear ratio (B/A) < 4000

If the electronic gear ratio is outside this range, a parameter setting error 1 (A.040) will
be output.




4.2 Settings for Common Basic Functions

(2) Electronic Gear Ratio Setting Examples

The following examples show electronic gear ratio settings for different load configurations.

Example: The number on divisions on the serial converter unit: 256

Step Operation Load Configuration

1 Check the scale pitch. 0.02 mm (20 um)

2 Determine the reference 1 reference unit: 0.001 mm (1 pm)
unit.

3 Calculat.e the electronic B 1 (um)
gear ratio. A~ 20qm <>

4 Set parameters. Pn20E 256

Pn210 20

Refer to the following equation to determine the electric gear ratio.

Position reference + Posic Servomotor
2 0S| Speed
AQ(mm/P) N 1
<+—» Movement distance L (mm)
AQ(mm/P) : Reference unit L .
) —— (mm/scale pitch)
L (mm) : Movement distance Ps

Ps (mm) : Scale pitch

L B L
= 2 ) =256 x —
YIS ( y ) =256 s
(£)= 256 X LXAQ _ 256 X AQ Set A and B with the following parameters.
4 PsxL Ps [A]: Pn210 [B]: Pn20E

= Operation
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4.2.5 Encoder Output Pulse

4.2.5

(1)

(2)

Encoder Output Pulse

The encoder pulse output is a signal that is output from the linear scale and processed inside the SERVO-
PACK. It is then output externally in the form of two phase pulse signal (phases A and B) with a 90° phase dif-
ferential. It is used as the position feedback to the host controller.

Signals and output phase form are as shown below.

Signals
Signal Connector
e Name Pin Number NETD REMENLS
PAO CNI1-17 The resolution of the pulse output
Encoder output pulse: phase A from the SERVOPACK to the host
/PAO CN1-18 . X
controller is set in the parameter for
PBO CNI1-19 the encoder output resolution
. (Pn281). Phase A and phase B are
Output /PBO CN1-20 Encoder output pulse: phase B different from each other in phase by

an electric angle of 90°.

PCO CN1-21

PCO N2 Encoder output pulse: phase c* -

*  For details on phase C (origin pulse), refer to (3) Encoder Output Signals from SERVOPACK with a Linear Scale by

Renishaw.
Host controller SERVOPACK
CN1 CN2 )
Serial L|ne|ar
scale
) PAO data
Dividing Converts Serial
PBO P serial converter unit
«— Y 5 circuit  |¢e— data to
(Pn281) pulse.
4__20% le—|

Output Phase Form

Forward movement (phase B leads by 90°) | Reverse movement (phase A leads by 90° )

o o
prasea | |1 phasea L L[
1 1
Phase B i i Phase B i i
Phase C _Il_l— Phase C —I_l—

>t >t

Note: The pulse width of the phase C (origin pulse) changes according to the setting of the Pn281 and becomes the same as
that for phase A.
Even in reverse movement mode (Pn000.0 = 1), the output phase form is the same as that for the standard setting
(Pn000.0 = 0).

Encoder Output Signals from SERVOPACK with a Linear Scale by Renishaw

The output position of the zero point signal (Ref) may vary in some models of the linear scale made by Ren-
ishaw.

If using a Renishaw model, the phase-C pulses of the SERVOPACK are output at two positions.

For details on the specifications of the zero-point signals for a linear scale, refer to the manual for the Ren-
ishaw linear scale.



4.2 Settings for Common Basic Functions

* When Passing 1st Zero Point Signal (Ref) in Forward Direction and Returning after Power ON

Machine position (Forward direction)
A

Power ON

Zero point signal I:l

T | il il il
g NN

No zero point signal (Ref) is sent from the linear scale. i i
However, a phase-C pulse will be sent from the SERVOPACK Se(;r?nd Eulsepl\s hTIf as wide
when moving in the reverse direction, because it is the same as the phase-A pulse.
position from which a phase-C pulse was sent from the
SERVOPACK when moving in a forward direction.

* When Passing 1st Zero Point Signal (Ref) in Reverse Direction and Returning after Power ON

Machine position (Forward direction)
A

Power ON

Zero point signal I:l
(Ref)

U | il il il
—— ~

No zero point signal (Ref) is sent from the linear scale. i i
However, a phase-C pulse will be sent from the SERVOPACK Se(t:rc:nd Emse)f hTIf as wide
when moving in the forward direction, because it is the same as the phase-A pulse.
position from which a phase-C pulse was sent from the
SERVOPACK when moving in a reverse direction.

(4) Precautions When Using an Incremental Linear Scale by Magnescale

When an incremental linear scale by Magnescale Co., Ltd. is used, the count direction of the linear scale deter-
mines if a phase-C pulse (CN1-21, CN1-22) is output and counted.

Note: The count direction (counting up or down) of the linear scale determines if a phase-C pulse is output. The output of
the pulse does not depend on the setting of the parameter: Pn000.0 (direction selection).

Model Interpolator Scale pitch (um)
SL710 800
SL720 VS 800
SL730 800
SR75 80
SR85 80

= Operation
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4.2.5 Encoder Output Pulse

B When Passing 1st Zero Point in Forward Direction and Returning after Power ON

After the power is turned on, the phase-C pulse (CN1-21, CN1-22) is output when the linear scale moves for-
ward and its detection head first passes the phase-C detection position. After the detection head of the linear
scale passes the detection position in a forward direction, the phase-C pulse is output when the head passes the
position regardless of the direction of the linear scale’s movement.

Scale count-up direction

Phase-C detection position

v

Power ON Time

Phase-C pulse output ﬂ ﬂ

The phase-C pulse is also output when the detection head of the linear scale passes
this point in reverse, because the SERVOPACK has recorded the position
where the phase-C pulse was originally output when first passing the position in the forward direction.

B When Passing 1st Zero Point in Reverse Direction and Returning after Power ON

After the power is turned on, the phase-C pulse (CN1-21, CN1-22) is not output when the linear scale moves
reverse and its head first passes the phase-C detection position. The phase-C pulse is output for the first time
when the linear scale moves forward and its head passes the detection position. After the detection head of the
linear scale first passes the detection position in the forward direction, the phase-C pulse is output when the
head passes the position regardless of the direction of the linear scale’s movement.

Scale count-up direction

Phase-C detection position

A 4

Power ON Time

Phase-C pulse output

|
\:[
|

/

The phase-C pulse is not output 1 The phase-C pulse is also output when passing this point in reverse, 1
n

when passing the detection positio because the SERVOPACK has recorded the position where the phase-C pulse was
in reverse direction first. originally output when first passing the position in the forward direction.
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B When Using a Linear Scale with Multiple Zero Points and Passing 1st Zero Point in
Forward Direction and Returning after Power ON

When using a linear scale with multiple zero points, the same logic as that explained earlier for a linear scale
with only one zero point applies to each zero point.
Sec ® When Passing st Zero Point in Forward Direction and Returning after Power ON .

A
Scale count-up direction

1
i
1 .
Power ON i Time
’_‘ ’_‘ E - -:
Phase-C pulse output Ly
Zero point 1 /;ro point1  Zero poinNZero point 2
The phase-C pulse is also output when passing this point Even after zero point 1 has first been passed
in reverse, because the SERVOPACK has recorded in the forward direction, the phase-C pulse is not
the position where the phase-C pulse was originally output output here because zero point 2 is passed

when first passing the position in the forward direction. in reverse direction.

B When Using a Linear Scale with Multiple Zero Points and Passing 1st Zero Point in
Reverse Direction and Returning after Power ON

When using a linear scale with multiple zero points, the same logic as that explained earlier for a linear scale
with only one zero point applies to each zero point.
Sec ® When Passing st Zero Point in Reverse Direction and Returning after Power ON .

Scale count-up direction

Power ON Time

r'-—---—-----—----
i
1
1
1
1
1
|
|
|
\
1
J
=X
1
1
1
1
|
'
\4

1
|
|
I
1
1
1
1
1
1
1
1
|
|
I
1
1
1
1
1
1
1
1
|
|
1
L

e NS

Zero point 1 Zero'point 2/;ro point 3 Zero point 3

Phase-C pulse is not output when passing
a zero point in reverse direction.

= Operation

Phase-C pulse output

/“____n

o

To output the phase-C pulse when a detection point is passed in reverse, set the following parameter to 1.
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4.2.5 Encoder Output Pulse

Parameter Meaning When Enabled | Classification
n.0O0000 . o
[Factory Setting] Outputs phase-C pulse only in forward direction.
Pn081 After restart Setup
Outputs phase-C pulse in forward and reverse
n.O00O01 L
direction.

Note: A SERVOPACK with software version 0023 or later supports this parameter.

» Setting of Pn081.0

o Do not change the factory setting if the zero point position of the existing equipment
must remain as is.

IMPORTANT * When Pn081.0=1, the width of the phase-C pulse output is narrower than that of

the phase-A pulse in some cases.

» As shown in the following figure, there is a one-eighth scale pitch difference in posi-
tions between the two settings (Pn081.0=1 and Pn081.0=0) for the phase-C pulse
output, the zero point return command, and the phase-C detection by phase-C
latch function.

Moves to forward

>

1 scale pitch

\ 4

Pn081.0 = 0 <
Zero point

]

<>

1/8 scale pitch

v

\ 4

»l
«

Pn081.0 = 1

[1]

A

v

Zero point
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4.2.6 Setting Encoder Output Pulse

Set the encoder output pulse using the following parameter.

Pn281

Encoder Output Resolution [Speed]| [Position] [ Force | o
Classification
Setting Range Setting Unit Factory Setting When Enabled
1 to 4096 1 edge/pitch 20 After restart Setup

Note: The maximum setting for the encoder output resolution is 4096. When the number of divisions on the linear scale is
more than 4096, the data shown in 4.2.4 Feedback Resolutions of Linear Scale is no longer applicable.

Set the encoder output resolution for encoder pulse output signals (PAO, /PAO, PBO, /PBO) from the SER-

VOPACK to the host controller.

Feedback pulses per linear scale pitch (Pn282) are divided inside the SERVOPACK by the value set in Pn281
before being output. Set according to the system specifications of the machine or host controller.

The setting range varies with the motor maximum speed (Pn385) and linear scale pitch (Pn282).
The upper limit value for Pn281 can be obtained by the following equation.

Upper limit value for Pn281 =

Pn282/100

p3gs X 72

Note: When the scale pitch is 4 um, the motor maximum speed is limited to 1 ms/s because of the maximum response fre-
quency of serial converter unit.
If the set value is out of the setting range or does not satisfy the setting conditions, the alarm "Encoder Output Pulse
Setting Error" (A.041) is output.
If the motor speed exceeds the upper limit value according to the set encoder output resolution, the alarm "Over-
speed of Encoder Output Pulse Rate" (A.511) is output.
The upper limit of encoder output resolution is limited by the frequency dividing specification of serial converter

unit.

B Setting Example

When the linear scale pitch = 20 um (Pn282 = 2000) and the motor maximum speed = 5 m/s (Pn385 = 50),
Pn281 =28 is accepted, but Pn281 =29 is not accepted and A.041 is output.

B Output Example

When Pn281 =20 (20-edge output (5-pulse output) per linear scale pitch),

Phase A

Phase B

|

<

Linear scale pitch (Pn282)

Note: When the linear scale is directly connected to the SERVOPACK and a serial converter unit is not used, Pn282 is not
valid. On the Un084 and Un085 monitors, check the linear scale pitch.

H Operation
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4.2.7 Holding Brakes

4-18

4.2.7

Holding Brakes

A holding brake is a brake used to hold the position of the movable part of the machine when the SERVO-
PACK is turned OFF so that movable part does not move due to gravity or external forces. The brake is not
included, so if necessary, install a holding brake on the machine.

There is a delay in the braking operation. Set the following ON/OFF timing.

*1
Servo ON command =~ _OFF__| ON OFF
OFF ON OFF
Servomotor power v "4
Brake signal (/BK) —2FF ON \\ OFF
Brake contact part  Brake applied Brake release * Brake applied
(lining) 2,0 |, 2_,
Position reference/ 0

Speed reference

Motor speed

*3

*1. For details, refer to the manual for the command option module that is connected.

*2.  The operation delay time of the brake depends on the model. Check the operation delay time of the brake being used.

%3, After the Servo ON command has been sent and 50 ms has passed since the brake was released, output the reference
from the host controller to the SERVOPACK.

*4.  Use Pn506, Pn508, and Pn583 to set the timing of when the brake will be activated and when the servomotor power
will be turned OFF.



4.2 Settings for Common Basic Functions

(1) Wiring Example

Use the brake signal (/BK) and the brake power supply to form a brake ON/OFF circuit. The following dia-

gram shows a standard wiring example.

The timing can be easily set using the brake signal (/BK).

SERVOPACK Servomotor

Power supply

L1 U
L2 v
L3 w
L1C
L2C @ i
oe] =D
+24 'V
_J /BK#) BK-RY
Bk D ov
- »
AC side DC side
l Brake power l
supply BK-RY
AC DC (@
>

Note: A brake and its power supply are not included.

» Configure the relay circuit to apply the holding brake by the emergency stop.
o Relay Circuit Example
IMPORTANT SERVOPACK
5to 24 VDC

Emergency stop

Photocoupler - 5

=

malfunction.

» The allocation of the /BK signal can be changed. Refer to (3) Brake Signal (/BK) Allo-
cation to set the parameter Pn50F.

» When using a 24-V brake, separate the 24-VDC power supply from other power sup-
plies, such as the one used for the 1/0 signals of CN1 connectors. Always install the
24-VVDC power supply separately. If the power supply is shared, the 1/O signals might

= Operation
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4.2.7 Holding Brakes

(2)

3)

(4)

Brake Signal (/BK) Setting

This output signal controls the brake. The allocation of the /BK signal can be changed. Refer to (3) Brake Sig-
nal (/BK) Allocation for allocation.

The /BK signal turns OFF (applies the brake) when an alarm is detected or the SV_OFF command is received.
The brake OFF timing can be adjusted with Pn506.

Connector . :
Type Name Pin Number Setting Meaning
ON (closed) Releases the brake.
Output /BK CNI1-1, CN1-2 .
OFF (open) Applies the brake.
o The /BK signal is still ON during overtravel and the brake is still released.
IMPORTANT

Brake Signal (/BK) Allocation
Use parameter Pn50F.2 to allocate the /BK signal.

Connector
Pin Number . When | Classifica-
Parameter Meaning . T
+ Terminal | - Terminal
n.00O0O - - The /BK signal is not used.
n.O0100
The /BK signal is output from output
[F?t‘.’tory CNI-1 CNI-2 (erminal CN11 2. b
settin >
Pn50F 9] K S - st Setup
e signal 1s output from output
n.002000 CNI1-23 CN1-24 terminal CN1-23, 24,
The /BK signal is output from output
n.00300 CNI1-25 CN1-26 terminal CN1-25, 26,
When multiple signals are allocated to the same output terminal, the signals are output
o with OR logic. For the /BK signal, do not use the output terminal that is already being
used for another signal.
IMPORTANT

Brake ON Timing after the Servomotor Stops

When the servomotor stops, the /BK signal turns OFF at the same time as the Servo ON command is turned
OFF. Use parameter Pn506 to change the timing to turn OFF the servomotor power after the Servo ON com-
mand has been turned OFF.

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

4-20



4.2 Settings for Common Basic Functions

* When using the servomotor to control a vertical
Servo ON

axis, the machine movable part may shift slightly command Servo ON | Servo OFF

depending on the brake ON timing due to gravity or

an external force. To eliminate this slight shift, set /BK output Brake released| Brake applied
(ON) (OFF)
|

parameter so that the power to the servomotor turns

OFF after the brake is applied. Power to motor! No power to motor
| |

* This parameter changes the brake ON timing while

the servomotor is stopped. Pn506
The servomotor will turn OFF immediately when an alarm occurs, regardless of the set-
o ting of this parameter. The machine movable part may shift due to gravity or external
force before the brake operates.
IMPORTANT

(5) Brake Signal (/BK) Output Timing during Servomotor Movement

If an alarm occurs while the servomotor is moving, the servomotor will come to a stop and the brake signal
(/BK) will be turned OFF. The timing of brake signal (/BK) output can be adjusted by setting the brake refer-
ence output speed level (Pn583) and the waiting time for brake signal when motor running (Pn508).

Note: If the servomotor is set so that it comes to a zero-speed stop for an alarm, follow the information in (4) Brake ON
Timing after the Servomotor Stops after the servomotor comes to a stop for a zero position reference.

Brake Reference Output Speed Level [Speed| [Position] [Force] o
Classification
Pn583 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10 Immediately Setup
Waiting Time for Brake Signal When Motor Running | Speed | [Position| [ Force | o
Classification
Pn508 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 10 ms 50 Immediately Setup

/BK Signal Output Conditions

. Servo ON
When Servomotor Moving command M

or alarm or power OFF

The /BK signal goes to high level
(brake ON) when either of the fol-

lowing conditions is satisfied: Motor speed

* When the motor speed falls
below the level set in Pn583

after the power to the servomo- Power to motor [ OFF

tor is turned OFF. oN
» When the time set in Pn508 is E
exceeded after the power to the Brake |
servomotor is turned OFF. /BK output M
(ON) : (OFF),
1

‘ Pn508 l:

Pn583 Motor stopped by applying
DB or by coasting (Pn001.0)

e

higher than the maximum speed.
» Do not allocate the movement detection signal (/TGON) and the brake signal (/BK) to
IMPORTANT the same terminal. The /TGON signal will otherwise be turned ON by the falling speed
on a vertical axis, and the brake may not operate.
For the /BK signal, do not use the terminal that is already being used for another
signal.

0 » The servomotor will be limited to its maximum speed even if the value set in Pn583 is

H Operation
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4.2.8 Stopping Linear Servomotor after Receiving Servo OFF Command or Alarm Occurrence

4.2.8 Stopping Linear Servomotor after Receiving Servo OFF Command or Alarm
Occurrence

The stopping method can be selected after the servo OFF command is received or an alarm occurs.

o

IMPORTANT

» Dynamic braking (DB) is used for emergency stops. The DB circuit will operate fre-
quently if the power is turned ON and OFF with a reference input applied, which may
result in deterioration of the internal elements in the SERVOPACK.

Use speed input references or position references to start and stop the linear servo-
motor.

« If the main circuit power supply (L1, L2, and L3) or the control power supply (L1C,
L2C or 24V, OV depending on the SERVOPACK model) is turned OFF before the
servo OFF command is received, the stopping method for linear servomotor cannot
be set by parameters.

If turning OFF the main circuit power supply before the servo OFF command is
received, the linear servomotor will be stopped by dynamic braking.

If turning OFF the control power supply before the servo OFF command is

received, the stopping method will vary with the SERVOPACK model. Two stop-

ping methods are available.

+ Coasting

Applicable models: SGDV-330A, 470A, 550A, 590A, 780A, 280D, 370D
» Dynamic braking
Applicable models: All SERVOPACKSs other than those listed for coasting.

If the linear servomotor must be stopped during operation by coasting rather than by
dynamic braking when the main circuit power supply or the control power supply is
OFF, arrange the sequence externally so the current will be cut off for wires U, V, and
W.
To minimize the coasting distance of the linear servomotor to come to a stop, the
zero-speed stopping method is factory-set for alarms to which the zero-speed stop
method is applicable. The DB stopping method may be more suitable than the zero-
speed stopping method, however, depending on the application. Change the method
to the DB stopping method as required by the application.
For example, for multiple axes coupling operation (a twin-drive operation), machinery
damage may result if a zero-speed stop alarm occurs for one of the coupled shafts
and the other shaft stops by dynamic brake. In such cases, change the method to the
DB stopping method.

(1)

Stopping Method for Linear Servomotor After Servo OFF Command is Received

Use Pn001.0 to select the stopping method for the linear servomotor after the servo OFF command is received.

4-22

Mode After . P
Parameter Stop Mode Stopping Meaning When Enabled | Classification
Stops the linear servomotor by
Dynamic dynamic braking (DB), then
n.0OHO Stop by Brake holds it in Dynamic Brake
dynamic Mode. [Factory setting]
brake Stops the linear servomotor by
S n.O00O01 Coast dynamic braking (DB), then After restart Setup
places it into Coast Mode.
Coast to a Stops the linear servomotor by
n.00002 sto Coast coasting, and continues in Coast
p Mode.

Note: Similar to the Coast Mode, the n.0C0OO0 setting (which stops the linear servomotor by dynamic braking and then
holds it in Dynamic Brake Mode) does not generate any braking force when the linear servomotor stops or when it
moves at very low speed.



4.2 Settings for Common Basic Functions

(2) Stopping Method for Linear Servomotor When an Alarm Occurs

There are two type of alarms (Gr.1 and Gr.2), depending on the stopping method when an alarm occurs.

Select the stopping method for the linear servomotor when an alarm occurs using Pn001.0 and Pn00B.1.

The stopping method for the linear servomotor for a Gr.1 alarm is set to Pn001.0.

The stopping method for the linear servomotor for a Gr.2 alarm is set to Pn00B.1.

Refer to the information on alarm stopping methods in 8.1.1 List of Alarms.

B Stopping Method for Linear Servomotor for Gr.1 Alarms

The stopping method of the linear servomotor when a Gr.1 alarm occurs is the same as that for the linear ser-
vomotor after the servo OFF command is received.

Mode After ! P
Parameter Stop Mode Stopping Meaning When Enabled | Classification
Dvnamic Stops the linear servomotor by dynamic
n.O00O0O0 By braking (DB), then holds it in Dynamic
rake .
Stop by Brake Mode. [Factory setting]
dynamic brake Stops the linear servomotor by dynamic
el n.O00O0O1 Coast braking (DB), then places it into Coast After restart Setup
Mode.
Stops the linear servomotor by coasting,
n.O0O02 | Coasttoa stop | Coast and continues in Coast Mode.
B Stopping Method for Linear Servomotor for Gr.2 Alarms
Parameter Mode After : When Classifica-
Pn0O0OB Pn001 SUETLLECD Stopping A Enabled tion
. Stops the linear servomotor by zero-
n.O00O00 Dynamic . -
. speed stop, then holds it in Dynamic
[Factory setting] Brake Brake Mode.
n.O000O Stops the linear servomotor by zero-
Zero-speed o
[Factory n.O00O01 stoppin speed stop, then places it into Coast
setting] pping Mode.
Coast ,
Stops the linear servomotor by zero-
n.O00O02 speed stop, then places it into Coast
Mode. After Setup
Stops the li tor by d i restart
. ops the linear servomotor by dynamic
n.0O0I0 . Dynamic braking (DB), then holds it in Dynamic
[Factory setting] | Stops by Brake Brake Mode.
dynamic . -
n.0010 brake St0p§ the linear servomotor l?y dynamic
’ n.O00O01 braking (DB), then places it into Coast
Coast Mode.
Stops the linear servomotor by coasting,
n.0on2 Coast to stop and continues in Coast Mode.

Note: The setting of Pn00B.1 is effective for position control and speed control. Pn00B.1 will be ignored for force control
and only the setting of Pn001.0 will be valid.

H Operation
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4.2.9 Instantaneous Power Interruption Settings

4.2.9 Instantaneous Power Interruption Settings

Determines whether to continue operation or turn the linear servomotor’s power OFF when the power supply
voltage is interrupted.

Instantaneous Power Cut Hold Time [Speed | [Position ] [Force | o
Classification
Pn509 Setting Range Setting Unit Factory Setting When Enabled
20 to 1000 1 ms 20 Immediately Setup

An instantaneous power interruption will be detected when the main circuit power supply is turned OFF. If the
time required to restore the main circuit power supply is less than the parameter set value, the servo will con-
tinue operating. If the restoration time is the equal to or greater than the set value, the linear servomotor’s
power is turned OFF.

Set value for Pn509 > OFF time (t) Set value for Pn509 < OFF time (t)
Instantaneous power interruption Instantaneous power interruption
Main circuit Main circuit
power supply OFF time (t) power supply OFF time (t)

Set value for | Set value for
Pn509 i ) Set value for Pn509
: Pn509 > OFF time (t)

T
| ] I
R
i€»! Set value for Pn509 <
]
]
I

! ! | OFF time (t)
I | I
! Operation | | ___Power OFF
Linear i continues. Linear |
servomotor Power ON I/ servomotor Power ON !
status status Forced Depends on the functions of
OFF. the Command Option
Module.
» The holding time of the control power supply for the 200 V SERVOPACK is approxi-
o mately 100 ms, but the time of the control power supply for the 100 V SERVOPACKs
is approximately 65 ms. If the control power supply makes control impossible during

IMPORTANT an instantaneous power interruption, the same operation will be performed as for nor-

mally turning OFF the power supply, and the setting of the parameter will be ignored.

* The holding time of the main circuit power supply varies with the output of the SER-
VOPACK. If the load on the linear servomotor is large and an undervoltage alarm
(A.410) occurs, the parameter will be ignored.

» The holding time of the control power supply (24 VDC) for the 400 V SERVOPACKs
depends on the capability of the power supply (not included). Check the power supply
before using the application.

If the uninterruptible power supplies are used for the control power supply and main circuit power supply, the
SERVOPACK can withstand an instantaneous power interruption period in excess of 1000 ms.

4.2.10 Motor Maximum Speed
By setting the linear servomotor maximum speed to a lower speed, the following effects can be obtained.

» More delicate speed control and more strict protection by generating the overspeed alarm (A.510)

* Allows the upper limit of Encoder Output Resolution (Pn281) to be set higher.
For details, refer to 4.2.5 Encoder Output Pulse.

Motor Maximum Speed [Speed]| [Position]| [ Force | o
Classification
Pn385 Setting Range Setting Unit Factory Setting When Enabled
1 to 100 100 mm/s 50 After restart Setup




4.2 Settings for Common Basic Functions

4.2.11 SEMI-F47 Function (Force Limit Function for Low Power Supply Voltage for

Main Circuit)
The force limit function detects a low voltage and limits the output current if the power supply voltage for the
main circuit drops to a specified value or below.

This function complies with SEMI F47 standards for semiconductor production equipment.

Combining this function with the parameter for Instantaneous Power Cut Hold Time allows the linear servo-
motor to continue operating without stopping for an alarm or without recovery work even if the power supply
voltage drops.

time ranges stipulated in SEMI F47. An uninterruptible power supply (UPS) is
required as a backup for instantaneous power interruptions that exceed these voltage
IMPORTANT and time ranges.
» The function is intended for voltage drops in the main circuit power supply. The follow-
ing restrictions apply when it is used to provide an instantaneous power cut hold time
in the control power supply. (There are no restrictions for the 200 V SERVOPACKS.)

o » The function is able to cope with instantaneous power interruptions in the voltage and

<Control Power Supply Restrictions>

400 V SERVOPACKS: Provide the control power supply from a 24 VDC power supply
that complies with SEMI F47 standards.

100 V SERVOPACKS: Provide the control power supply from an uninterruptible power
supply (UPS).

+ Set the host controller and SERVOPACK force limit so that a force reference that
exceeds the specified acceleration will not be output when the power supply for the
main circuit is restored.

» Do not limit the force to values lower than the holding force for the vertical axis.

« This function controls force within the range of the SERVOPACK's capability when the
power is cut. It is not intended for use under all load and operating conditions. Use the
actual device to set parameters while confirming correct operation.

+ Setting the Instantaneous Power Cut Hold Time (P.509) lengthens the amount of time
from when the power supply is turned OFF until the power actually stops flowing to
the linear servomotor. Send the servo OFF command to stop flowing the power to the
linear servomotor.

H Operation

4-25



4-26

4 Operation

4.2.11 SEMI-F47 Function (Force Limit Function for Low Power Supply Voltage for Main Circuit)

(1)

Execution Method

This function can be executed either with the host controller or independently with the SERVOPACK.

Use Pn008.1 to select whether or not the force limit function is executed with the host controller or indepen-
dently with the SERVOPACK.

B Execution with Host Controller (Pn008 = n.O0O10)

The host controller limits the force in response to a low-voltage warning.
The force is no longer limited when the low-voltage warning is cleared.

SERVOPACK<

Force limit
L 0% ---mmmmmmm e
( Low-voltage
warning
Host < o
controller Force limit
reference
~ 0%

(" Main circuit
input supply

Main circuit
bus voltage

Low-voltage
warning detected

Main circuit power interruption time

{ 280 V']
200V2

The bus voltage drops slowly because
output force is limited.

y S
) Main circuit bus voltage
increases by recovery
of the main circuit power.

The force is limited in
response to a low-
voltage warning.

*1: 560 V for 400 V power supply.
*2: 400 V for 400 V power supply.

| Force limit ends.

Execution Independently with SERVOPACK (Pn008 = n.00O207)

The force is limited in the SERVOPACK in response to a low-voltage warning.
The SERVOPACK stops limiting the force in the set time (Pn425) when the low-voltage warning is cleared.

SERVOPACK /

("Main circuit
input supply

Main circuit
bus voltage

Low-voltage
warning detected

Force limit

Main circuit power interruption time

Force limit starts.

The bus voltage drops slowly because

output force is limited.

| Main circuit bus voltage
increases by recovery
of the main circuit power.

| Setting value for Pn424 —

Setting value for Pn425

0%

*1: 560 V for 400 V power supply.
*2:400 V for 400 V power supply.



4.2 Settings for Common Basic Functions

(2) Related Parameters

Classification

Parameter Meaning When Enabled
n.Oooo A main circuit low voltage is not detected.
[Factory setting]
n.O0010 A main circuit low voltage is detected, and the host
Pn008 ' controller limits the force. After restart Setup
A main circuit low voltage is detected, and the SER-
n.0O00O20 VOPACK independently limits the force using Pn424
and Pn425.
Force Limit at Main Circuit Voltage Dro Speed Position Force
9 P [Speed] | | Classification

Pn424 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% * 50 Immediately Setup
Release Time for Force Limit at Main —
Circuit Voltage Drop [Speed]  [Position | Classification
Pn425 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 ms 100 Immediately Setup

*  The setting unit is a percentage of the motor rated force.

Instantaneous Power Cut Hold Time

[ Speed |

[ Position | [Force |

Pn509 Setting Range Setting Unit

Factory Setting

When Enabled

Classification

20 to 1000 1 ms

20

Immediately

Setup

Note: When using SEMI F47 function, set 1000 ms.

H Operation
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4.2.12 Setting Motor Overload Detection Level

4.2.12 Setting Motor Overload Detection Level

In this SERVOPACK, the detection timing of the overload warning (A.910) and overload (continuous over-
load) alarm (A.720) can be changed.

The overload characteristics and the detection level of the overload (instantaneous overload) alarm (A.710)
cannot be changed.

Changing Detection Timing of Overload Warning (A.910)

The overload warning level is set by default to 20% so that an overload warning is detected in 20% of the time
required to detect an overload alarm. The time required to detect an overload warning can be changed by
changing the setting of the overload warning level parameter (Pn52B). This protective function enables the
overload warning output signal (/WARN) serve as a protective function and to be output at the best timing for
your system.

The following graph shows an example of the detection of an overload warning when the overload warning
level (Pn52B) is changed from 20% to 50%. An overload warning is detected in half of the time required to
detect an overload alarm.

Overload detection time
A

Detection curve of
overload alarm

Detection curve of
overload warning when
Pn52B=50%

\\ 1 Detection curve of overload warning
~~~~~ ! when Pn52B=20% (factory setting)
~~~~~ LT
100% 200% Force reference [%]
Overload Warning Level [ Speed | [Position] [ Force | o
Classification
Pn52B Setting Range Setting Unit Factory Setting When Enabled
1 to 100 1% 20 Immediately Setup




4.2 Settings for Common Basic Functions

(2)

Changing Detection Timing of Overload Alarm (A.720)

An overload alarm (continuous overload) can be detected earlier to protect the motor from overloading. The
time required to detect an overload alarm can be shortened by using the derated motor base current obtained
with the following equation. The detection level of the overload (instantaneous overload) alarm (A.710) can-
not be changed.

Motor base current X Derating of base current at detecting overload of motor (Pn52C)
= Derated motor base current

Motor base current: Threshold value of linear servomotor current to start calculation for overload alarm
Derating of base current at detecting overload of motor (Pn52C): Derating of motor base current

The following graph shows an example of the detection of an overload alarm when Pn52C is set to 50%. The
calculation for the overload alarm of motors starts at 50% of the motor base current and then an overload

alarm will be detected earlier.
Changing the setting of Pn52C will change the detection timing of the overload alarm, so the time required to
detect the overload warning will also be changed.

Overload detection time
/

Detection curve of
/ overload alarm when
|  Pn52C=100% (factory setting)

Seaa

Detection curve of
overload alarm
when Pn52C=50%

| -
|

50% 100% 200% Force reference [%]

Derating of Base Current at Detecting Overload of Motor | Speed | [Position| [ Force |
Pn52C Setting Range Setting Unit Factory Setting When Enabled

Classification

10 to 100 1% 100 After restart Setup

H Operation
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4.3.1 Related Parameters

4.3 Test Without Motor Function

The test without motor function is used to check the operation of the host controller and peripheral devices by
simulating the operation of the linear servomotor in the SERVOPACK, i.e., without actually operating the lin-
ear servomotor. This function enables checking wiring and verifying the system and parameters when errors
occur while debugging the system, thus shortening the time required for setup work and preventing damage to
the equipment that may result from possible malfunctions. The operation of the linear servomotor can be
checked during performing this function regardless of whether the linear servomotor is actually connected or
not.

SERVOPACK
Reference Reference

Simulates the operation
without motor.

Host controller

. Response:

4.3.1 Related Parameters

The following parameters are used for the test without motor.

; When . .
Parameter Meaning Enabled Classification
n.O0O0OO0 | Disables the test without motor. [Factory setting]
n.O0O0O1 | Enables the test without motor.
Pn00C |, CooO Sets incremental linear scale as linear scale type for the test without After Setup

) motor. [Factory setting] restart
n.0100 Sets absolute linear scale as linear scale type for the test without

’ motor.




4.3 Test Without Motor Function

4.3.2

Limitations

The following functions cannot be used during the test without motor.

* Regeneration and dynamic brake operation

* Brake output signal (The brake output signal can be checked with the I/O signal monitor function of the Sig-
maWin+.)

* Items marked with “x” in the following utility function table.

If the linear scale connection cables are disconnected and then connected again during the test without a motor
after having started the test with the linear scale connection cables connected, the utility functions that can be
executed are limited to items marked with “O” in the “Motor not connected” column in the following utility

function table.

Can be
Fn No. Contents used or not
Motor not Motor
connected | connected

FnOOO | Alarm history display @) @)
Fn002 |JOG operation

Fn003 | Origin search O O
Fn004 |Program JOG operation O @)
FnO05 |Initializing parameter settings ©) @)
Fn006 | Clearing alarm history O O
FnO08 | Absolute encoder multi-turn reset and encoder alarm reset X @)
FnOOC | Offset adjustment of analog monitor output O @)
FnOOD | Gain adjustment of analog monitor output @) @)
FnOOE | Automatic offset-signal adjustment of motor current detection signal X O
FnOOF | Manual offset-signal adjustment of motor current detection signal X @)
Fn010 | Write prohibited setting O @)
FnO11 Servomotor model display O O
Fn012 | Software version display O O
Fn014 | Resetting configuration error of option module @) ©)
FnO1B | Vibration detection level initialization X X
FnNO1E | Display of SERVOPACK and servomotor ID @) @)
FnO1F | Display of servomotor ID in feedback option O O
Fn020 | Origin setting X O
Fn030 | Software reset @) @)
Fn080 | Polarity detection X X
Fn200 | Tuning-less level setting X X
Fn201 Advanced autotuning X X
Fn202 | Advanced autotuning by reference X X
Fn203 | One-parameter tuning X X
Fn204 | Anti-resonance control adjustment function X X
Fn205 | Vibration suppression function X X
Fn206 |EasyFFT X X
Fn207 | Online vibration monitor X X

O: can be used
X : cannot be used

H Operation
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4.3.3 Digital Operator Display during Testing without Motor

4.3.3 Digital Operator Display during Testing without Motor

The mark (*) is displayed before status display to indicate the test without motor operation is in progress.

*BB -PRM/MON -
Un000= 00000
Un002= 00000
Un008= 0000000000
UnOOD= 0000000000

(Example: Test without motor in progress)

Display Status
*RUN Power is supplied to the motor.
*BB Power to the motor is OFF.
‘P DET Detecting the polarity.
*PTNT Forward or reverse run is prohibited.
*P-OT Running in the forward direction is prohibited.
*N-OT Running in the reverse direction is prohibited.
*HBB In hard-wire base block (safety) state.

Note: The test without motor status is not displayed during alarm occurs (A.OO0O).
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4.4

4.4.1

Limiting Force
The SERVOPACK provides the following three methods for limiting output force to protect the machine.

Limiting Method Description Rg?gﬁgr?e
Internal force limit Always limits force by setting the parameter. 4.4.1
External force limit Limits force by input signal from the host controller. 442

Refer to the manual

Force limit with Command

Option Module

Limits force by inputting a desired force limit command to the
Command Option Module from the host controller.

of the connected
Command Option
Module.

Internal Force Limit

This function always limits maximum output force by setting values of following parameters.

Forward Force Limit [Speed]| [Position] [Force | o
Classification
Pn483 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup
Reverse Force Limit [Speed ]| [Position] [Force | o
Classification
Pn4384 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 800 Immediately Setup

The setting unit is a percentage of the motor rated force.

Note 1.

Trace Waveform of SigmaWin+

Too small a force limit setting will result in insufficient force during acceleration and deceleration.
2. The maximum force of the linear servomotor is used whenever the value exceeds the maximum force is set.

No Internal Force Limit
(Maximum Force Can Be Output)

Internal Force Limit

A

-

¢—Maximum force a Limiting force
Speed
H Z

Speed

Pn483

—~~y

R

J

Note: The waveform reverses in case of analog monitor (CN5) output.

H Operation
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4.4.2 External Force Limit

4.4.2 External Force Limit

Use this function to limit force by inputting a signal from the host controller at a specific times during machine
operation, such as forced stop or hold operations for robot workpieces.

(1) Input Signals

Signal Connector " . o

Type Name Pin Number Setting Meaning Limit value

ON Forward external force limit ON Thehvalue S?t in Pn483 or Pnd04
Input | /P-CL Must be allocated (whichever is smaller)

OFF Forward external force limit OFF | Pn483

ON Reverse external force ON The.value Se.t in Pn484 or Pn405
Input | /N-CL Must be allocated (whichever is smaller)

OFF Reverse external force limit OFF | Pn484

Note 1. When using external force limit, make sure that there are no other signals allocated to the same terminals as /P-
CL and /N-CL. When multiple signals are allocated to the same terminal, the signals are handled with OR logic,
which affects the ON/OFF state of the other signals.

2. For the allocation method, refer to 3.3.1 Input Signal Allocations.

(2) Related Parameters

Set the following parameters for external force limit.

Forward External Force Limit [Speed | [Position ] [Force | o
Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup
Reverse External Force Limit [Speed ] [Position ] [Force | o
Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 100 Immediately Setup

The setting unit is a percentage of the motor rated force.
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4.4 Limiting Force

(3) Changes in Output Force during External Force Limiting

Changes in output force when external force limit is set to 800% are shown with the waveform of Un monitor
or SigmaWin+.

4.4.3

In this example, the linear servomotor movement direction is Pn000.0 = 0 (linear scale counting up direction =

forward).
/P-CL (Forward external force limit input)
OFF ON
Pn4024---------------"---"----- Pn402—4----------------------"
\ Speed Speed
PRA04qm=——t - - - - ----- - \--------
OFF 0 0
Force Force
IN-CL Pn403=-----=-=-=-=-=—~-~—~—~—--—--- Pn403------ - - s e oo
(Reverse external
force limit input) PRA02- PRA02e o
\ Speed Speed
Pn404 - - - - - - - - - - -
ON 0 0 \
Pn4054----------- E I);c;}/_l Pn405-”””””":;)r’cé7/—|
PR403 - ---------------m-o oo Pn403- - = === --------o-moo oo

Note: The waveform reverses in case of analog monitor (CN5) output.

Checking Output Force Limiting during Operation

The following signal can be output to indicate that the linear servomotor output force is being limited.

. Connector . .
Type Signal Name Pin Number Setting Meaning
ON (close) Linear servomotor output force is being
Output /CLT Must be allocated limited.
OFF (open) Force is not being limited.

For the allocation method, refer to 3.3.2 Output Signal Allocation.

H Operation
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4.5.1 Setup Procedure

4.5 Setting Absolute Linear Scale

The £-V SERVOPACK is compatible with an absolute linear scale.
With an absolute position system using an absolute linear scale, homing is not necessary every time the power
is turned ON, so an immediate start of operation is possible.

/\ WARNING

» Be sure to correctly set up the absolute position system.
Be sure to set up the system again after the system configuration is altered by changes such as the
replacement of the SERVOPACK, the absolute linear scale, or any of their parts.
Failure to observe this warning may cause the linear servomotor to overrun and may result in injury or damage to the
product.

4.5.1 Setup Procedure

Step Operation Reference
1 ?erfqrm all necessary wiring and set the required safety 3 Wiring and Connection
unction.
2 Turn ON the SERVOPACK and confirm that the SERVO-
PACK operates correctly.
3 Write the motor parameters and the scale constants into g TrzallOéaeratzor} of 2V series User s
the absolute linear scale using the specified tool Manual, Setup, Linear Motor
) (SIEP S800000 44)
4 Perform origin setting (Fn020)."1> ™3 4.5.2 Origin Setting (Fn020)
5 Perform polarity detection (Fn080)."% *3 4.5.3 Polarity Detection (Fn080)
6 Turn the power supply OFF and then ON again.
7 Perform polarity detection (Fn080). 4.5.3 Polarity Detection (Fn080)

#1. This step can be skipped in the following cases.
* After setting the origin for the absolute linear scale itself
* After replacing only the SERVOPACK
*2.  Perform this step only when the linear servomotor must move from the current position to a position that will be set
as the origin after an electrical current is applied to the linear servomotor.
%3, When using a linear scale manufactured by Magnescale Co., Ltd., this procedure is not necessary.



4.5 Setting Absolute Linear Scale

4.5.2 Origin Setting (Fn020)

This function sets the current position of linear scale as the origin when using a linear scale.

The following absolute linear scale can be used.

Environmental resistant absolute linear scale made by Mitutoyo Corporation

ABS ST780A series

Model: ABS ST7800A

(1) Checking before Operation

Confirm the following before executing the origin setting.

» Write Prohibited Setting (Fn010) is set to permit writing.

* Servo OFF state
* Polarity Detection (Fn080) has been executed.

(2) Operating Procedure

Step Display after Operation Key Operation
BB ~FUNCTION- VIODE/SET » . .
FnO1F:FBOpMot ID P Press the Key to select the utility function main
1 Fn020:S-0rig Set menu. And then, press the or Key to select
Fn030:Soft Reset A V | |Fn020.
Fn080:Pole Detect
BB
Press the Key.
2 Scale Origin Set DATA The display will be switched to the execution display
of Fn020 (Origin Setting).
ORGSET1
BB A
3 Scale Origin Set or Press the or Key to select ORGSETS.
ORGSETS v
Press the Key. Origin setting will start. During
BB execution of origin setting, "Scale Origin Set" will be
displayed blinking.
4 Cqi DATA
Scal Origin Set At completion of origin setting, "Scale Origin Set"
stops blinking, and "BB" in the status display field
will change to "DONE."

Turn the SERVOPACK power supply OFF and then
ON again to validate the setting.

H Operation
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4.5.3 Polarity Detection (FN080)

4.5.3 Polarity Detection (Fn080)

The polarity detection function is used to detect the polarity and save the servomotor phase data in the SER-
VOPACK. After executing this function once, polarity detection is not necessary every time the power is
turned ON, so an immediate start of operation is possible.

(1) Checking Before Operation

Confirm the following before executing the polarity detection.

» Write Prohibited Setting (Fn010) is set to permit writing.

* Servo OFF state
* Servo Ready state

(2) Operating Procedure

Step Display after Operation Key Operation
BB -FUNCTION- MODE/SET o . .
Fno30:Soft Reset P Press the Key to select the utility function main
1 Fn080:Pole Detect menu. And then, press the or Key to select
Fn200:Tunelvl Set A VYV | | Fn080.
Fn201:AAT
BB
Magnetic Pole PresstheKey.
2 Detect DATA The display will be switched to the execution display

Start :[JOGSVON]
Return:[SET]

of Fn080 (Polarity Detection).

P DET
Magnetic Pole

3 Adjustment

Return:[SET]

Press the Key. The power to the linear servomo-
tor will be automatically turned ON to start the polar-
ity detection. During execution of polarity detection,
"Magnetic Pole Adjustment" is displayed blinking.
When the detection is completed, the power to the
linear servomotor will be automatically turned OFF.

BB

Magnetic Pole
4 Detect

Return:[SET]

At completion of polarity detection, the display
shown on the left will appear on screen.

BB -FUNCTION-
Fn030:Soft Reset

5 Fn080:Pole Detect
Fn200:Tunelvl Set
Fn201:AAT

MODE/SET

Press the Key.

The display will return to the utility function main

menu.




4.5 Setting Absolute Linear Scale

4.5.4 Absolute Linear Scale Reception Sequence

The sequence in which the SERVOPACK receives outputs from the absolute linear scale and transmits them to
host controller is shown below.

(1) Outline of Absolute Signals

The serial data, pulses, etc., of the absolute linear scale that are output from the SERVOPACK are output from
the PAO, PBO, and PCO signals as shown below.

Host controller SERVOPACK
CN1 CN2 Linear
Phase A scale
< (PAO, /PAO, | Serial
(PPQ(?S/Fe’BO Dividing Converts data
< Phayse circuit l«— serial data to
PCO, IPCO (Pn281) pulse.
< le—|
Signal Name Status Contents
At initialization Serial data
PAO Initial incremental pulses
Normal time Incremental pulses
PBO At initialization Initial incremental pulses
Normal time Incremental pulses
PCO Always Origin pulses

Note: When host controller receives the data of absolute linear scale, do not perform counter reset using the output of PCO
signal.

(2) Absolute Linear Scale Transmission Sequence and Contents

B Absolute Linear Scale Transmission Sequence

1. Send the sensor ON command from the host controller.

2. After 100 ms, set the system to serial data reception-waiting-state. Clear the incremental pulse up/down
counter to zero.

3. Receive eight characters of serial data.

4. The system enters a normal incremental operation state about 400 ms after the last serial data is received.

Sensor ON )
command Serial data

_______ T Tl
PAO Undefined | | | ‘%i’?ema‘ >:< Incremental pulses

““““ ' (Phase A) (Phase A)

|
_______ T Inital >-<
PBO* Undefined | \nclrementa\ Incremental pUlseS

""" (Phase B) |(Phase B)

60 ms min.
90 ms typ.

50 ms | About 15 ms | 400 ms max.
- bl »ld bl o »
Ladinl Ladinl o

Ll rl

g}
I— 1to 3 ms
Serial data:

The current position pulses divided by Pn281 are output in serial data.
One serial data is a value equivalent to 1048576 pulses.

Initial incremental pulses:

The current position pulses divided by Pn281 are output in pulses. The number of output pulses is
between 0 to 1048576, and the output speed is approximately 0.37 us per pulse.

= Operation
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4.5.4 Absolute Linear Scale Reception Sequence

Reference position Current position
Reference __ 9 ! ; 2 3 '
value | | | | : .
: 0 : b1 Ms) 2 ; » 3 (Mo
Value of i i i i T T
Mo - Ms i ; ; MoxR i Poo
DS : : : S
1 1 L 1 1
| L e o
: Ms xR . Ps : Pum : :
Final absolute data Py is calculated by the follow-
ing formula. Pe Current position of linear scale
Pe = MoxR + Po Mo Serial data of current position
Pm=Pe-MsxR-Ps ) Number of initial incremental pulses of current
0 position
Note: This formula also applies for the reverse Ms Serial data of reference position
direction mode (Pn000.0 = 1). o
) Number of initial incremental pulses of reference
S position
Pwm Current position required for the user’s system
R 1048576

Note: When host controller receives the data of absolute linear scale, do not perform counter reset using the output of PCO
signal.
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4.5 Setting Absolute Linear Scale

(3) Detailed Signal Specifications

The detailed signal specifications are shown below.

B PAO Serial Data Specifications.

Data Transfer

Start-stop Synchronization (ASYNC)

Method
Baud rate 9600 bps
Start bits 1 bit
Stop bits 1 bit
Parity Even

Character code ASCII 7-bit code

Data format

8 characters, as shown below.

"0" to "9
"o " or Movement amount .o,

; data 'P five digits ;

000001010 1

T Data T t Stop bit
Start bit Even parity
Note 1. The absolute data range is “P+00000” (CR) or “P-00000” (CR).
2. The serial data range is "-32768" to "+32767." When this range is
exceeded, the data changes from "+32767" to "-32768" or from "-
32768" to "+32767."
3. The signs are inversed when in reverse direction mode (Pn000.0 =

).

Transferring Alarm Contents

(4)

If an absolute linear scale is used, the contents of alarms detected by the SERVOPACK can be transmitted in
serial data to the host controller from the PAO output when the sensor ON command is changed from ON to

OFF.

Note: Sensor ON command cannot be turned OFF while the servomotor power is ON.

An example of alarm contents output is shown below.

Sensor ON Error detection ON OFF
Command v ; 5
i E
: 0]
| Q.
eI [=IN= R a§ °
Panel Displa or |— == - i
play , 1 IR n
Overspeed i
o
Incremental pulse / Serial Data
Enlarged view
E)Au? ut Serial Data Format
P N I N Y Iy
"A" L "M "5" Mt "' "CR"
——
Upper 2 digits
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4.6.1 Servo Alarm Output Signal (ALM)

4.6

4.6.1

(2)

4.6.2

(1)

Other Output Signals

This section explains other output signals that are not directly related to any specific control mode.

Use these signals according to the application needs, e.g., for machine protection.

Servo Alarm Output Signal (ALM)

This section describes the ALM signal that is output when the SERVOPACK detects errors and how to reset
the alarm.

Servo Alarm Output Signal (ALM)
This signal is output when the SERVOPACK detects errors.

Configure an external circuit so that this alarm output turns OFF the main circuit power
o supply for the SERVOPACK whenever an error occurs.
IMPORTANT
Signal Connector . :
Type Name Pin Number Setting Meaning

ON (close) Normal SERVOPACK status

Output |ALM CNI1--31,-32
OFF (open) SERVOPACK alarm status

Alarm Reset Methods

For information on how to reset the servo alarm (ALM), refer to the manual of the connected Command
Option Module.

o Be sure to eliminate the cause before resetting the alarm.

IMPORTANT

Resetting Alarms from the Host Controller through the Command Option Module

For this method, refer to the manual of the connected Command Option Module.

Resetting Alarms Using the Digital Operator

Press the ALARM RESET Key on the digital operator. (Refer to 2-V Series User s Manual: Operation of Dig-
ital Operator (SIEP S800000 55).)

Warning Output Signal (/WARN)

This signal is output at occurrence of overload warning (A.910) or regenerative overload warning (A.920) that
may lead to occurrence of overload alarm (A.710) or regenerative overload alarm (A.320). Refer to 8.2.1 List
of Warnings.

Signal Specifications

Signal Connector Pin

Type Name Number Setting Meaning
ON (close) Warning status
Output |/WARN | Must be allocated
OFF (open) Normal status

Note: The /WARN signal must be allocated. For details, refer to 3.3.2 Output Signal Allocation.



4.6 Other Output Signals

4.6.3 Movement Detection Output Signal (/TGON)

This output signal indicates that the linear servomotor is moving at the speed set for Pn581 or a higher speed.

(1)

(2)

The status of the signal can be checked with the panel operator or digital operator.

O

IMPORTANT

If the movement detection signal (/TGON) and the brake signal (/BK) are allocated to the
same output terminal, the signal is output with OR logic. Therefore, the /TGON signal will
be turned ON (low level) by the falling speed on a vertical axis, and the /BK signal will be

turned OFF (high level).

Always allocate the /TGON signal and /BK signal to different terminals.

Signal Specifications

Signal Connector Pin " .
Type Name Number Setting Meaning
Linear servomotor is moving (motor speed is above
CN1-27. 28 ON (close) the setting in Pn581.)
Output  |/TGON T : i . :
[Factory setting] OFF (open) Linear servomotor is moving (motor speed is below
p the setting in Pn581.)

The /TGON signal can be allocated to another output terminal using Pn50E. For details, refer to 3.3.2 Output
Signal Allocation.

Related Parameters

Set the range in which the /TGON signal is output using the following parameter.

Pn581

Zero Speed Level [Speed] [Position | o
Classification
Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 20 Immediately Setup

4.6.4

Servo Ready Output Signal (/S-RDY)
This signal turns ON when the SERVOPACK is ready to accept the servo ON signal.

This signal is output under the following conditions.

* The main circuit power supply is ON.
* A hard wire base block is not applied.

* No servo alarm occurs.
* The polarity detection has been completed.
For details on the hard wire base block function, refer to 4.7.1 Hard Wire Base block (HWBB) Function.

Note: When using an absolute linear scale, the following condition must also be satisfied.
The sensor ON command has been input and the absolute data has been output to the host controller.

Signal Specifications

Type i‘g;ael Corlllnuerﬁtt;)erer Setting Meaning
- ON (close Ready to accept the servo ON command.
Output | /S-RDY CN1-29,30 (close) y P
[Factory setting] OFF (open) Not ready to accept the servo ON command.

* The /S-RDY signal can be allocated to another output terminal using PnS0E. For details, refer to 3.3.2 Out-
put Signal Allocation.
* For details on the hard wire base block function and the servo ready output signal, refer to 4.7.1 Hard Wire
Base Block (HWBB) Function.

H Operation
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4.7.1 Hard Wire Base Block (HWBB) Function

4-44

4.7

4.7.

Safety Function

The safety function is incorporated in the SERVOPACK to reduce the risk associated with the machine by pro-
tecting workers from injury and by securing safe machine operation. Especially when working in hazardous
areas inside the safeguard, as for machine maintenance, it can be used to avoid adverse machine movement.

1 Hard Wire Base Block (HWBB) Function

The hard wire base block function (hereinafter referred to as HWBB function) is a safety function designed to
shut off the motor current by using the hard wired circuits: Each circuit for two channel input signals blocks
the run signal to turn off the power module, and the motor current is shut off. (Refer to the diagram below.)

Power supply

SERVOPACK
24-V power supply CNeg
Switch 4
= R JHWBB1+
Fuse H
' /HWBB1- J3
\
|
,
. /HWBB2+, )6
] <
[
/HWBB2-  JS

"]

Linear
servomotor

Note: For safety function signal connections, the input signal is the 0V common and the output signal is the source output.
This is opposite to other signals described in this manual. To avoid confusion, the ON and OFF status of signals for

safety functions are defined as follows:
ON: The state in which the relay contacts are closed or the transistor is ON and current flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no current flows into the signal

line.

(1) Risk Assessment

Perform risk assessment for the system and confirm that the safety requirements with the following standards
are fulfilled before using the HWBB function.

ENO954-1 Category3
IEC61508-1 to 4 SIL2

The following risks can be estimated even if the HWBB function is used. These risks must be included in the
risk assessment.

» The motor will move in an application where external force is applied to the motor (for example, gravity on
the vertical axis). Take measures to secure the motor, such as installing a mechanical brake.

* The motor may move within the electric angle of 180 degrees in case of the power module failure, etc. Make
sure to take the proper measures to ensure safety when the motor starts to move. The number of travel dis-
tance depends on the motor type as shown below.

Rotational servomotor: 1/6 rotation max. (rotation angle at the motor shaft)
Direct-drive motor:1/20 rotation max. (rotation angle at the motor shaft)
Linear servomotor: 30 mm max.

» The HWBB function does not shut off the power to the SERVOPACK or electrically isolate it. Take mea-

sures to shut off the power to the SERVOPACK when performing maintenance on it, etc.



4.7 Safety Function

(2) Hard Wire Base Block (HWBB) State

The SERVOPACK will be in the following state if the HWBB function operates. If the /' HWBB1 or /HWBB2
signal is OFF, the HWBB function will operate and the SERVOPACK will enter a hard wire base block

(HWBB) state.

The HWBB function operates after the linear servomotor power is turned OFF.

/HWBB1 ON OFF

/HWBB2 (Normal operation) (Requests motor current shutoff.)
Reference from [Servo OFF command]
option module ;

Motor power state

Applied Not applied

SERVOPACK
state

Operation

BB state X HWBB state

The HWBB function operates during the linear servomotor operation.

/HWBB1 ON
/HWBB2 (Normal operation)

OFF
(Requests motor current shutoff.)

M
otor power state Applied

Not applied

SERVOPACK

state Operation

X HWBB state

= Operation
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4.7.1 Hard Wire Base Block (HWBB) Function

(3)

(4)

Resetting the HWBB State

By receiving a servo ON command again after both /HWBB1 and /HWBB2 signals are turned ON, the SER-
VOPACK returns to normal operation status. Refer to the manual of the connected option module for details
on servo ON/OFF commands.

OFF
/HWBB1 (Requests motor ON
/HWBB2 current shutoff.) (Normal operation)
Reference from i [Servo ON command]
option module ! }
Motor power state Not applied E Applied
i i
! |
SEEVOPACK HWBB state x BB state X Operation

To return to normal operation status:
If a servo ON command has been sent while the SERVOPACK is in the HWBB status,

1. Turn on both /HWBB1 and /HWBB?2 signals.

2. Send any command other than a servo ON command, such as a servo OFF command, to change the status
of the SERVOPACK from a hard wire base block (HWBB) to a base block (BB).

3. Resend a servo ON command.

Note: Even if the linear servomotor power is turned OFF by turning OFF the main circuit power, the HWBB status is
retained until a servo OFF command is input.

Error Detection in HWBB Signal

If only the /HWBB1 or /HWBB?2 signal is input, an A.Eb1 alarm (Safety Function Signal Input Timing Error)
will occur unless the other signal is input within 10 seconds. This makes it possible to detect failures, such as
disconnection of the HWBB signals.

/\ CAUTION

» The A.Eb1 alarm (Safety Function Signal Input Timing Error) is not related to the safety function. Keep this
in mind in the system design.




4.7 Safety Function

(5) Connection Example and Specifications of Input Signals (HWBB Signals)

The input signals must be redundant. A connection example and specifications of input signals (HWBB sig-

nals) are shown below.

IMPORTANT ~ lows:

flows into the signal line.

For safety function signal connections, the input signal is the 0V common and the output
0 signal is the source output. This is opposite to other signals described in this manual. To

avoid confusion, the ON and OFF status of signals for safety functions are defined as fol-

ON: The state in which the relay contacts are closed or the transistor is ON and current

OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

B Connection Example

24 V power
supply

Switch
/HWBB1+

4

SERVOPACK

Use a relay or switch
that has micro-current
contacts.

6

= o T~ B
Fuse ; JHWBB1- i3 D %* KL
o

3

W Specifications

[HWBB2+,, i
=]
/HWBB2- ,J5 % -

d

Type ﬁ'g:qi} Pin Number State Meaning
CN8-4 ON Does not use the HWBB function.
/HWBB1 -
| i CNS8-3 OFF Uses the HWBB function.
npu
P CN8-6 ON Does not use the HWBB function.
/HWBB2 -
CNS8-5 OFF Uses the HWBB function.

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

ltems Characteristics Remarks
Internal impedance 3.3kQ -
Operation movable voltage 11 Vio+25V 3
range
. . Time from when the /HWBB1 and /HWBB2 signals are
Maximum delay time 20 ms OFF to when the HWBB function operates.

If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB2 input signals on the two chan-
nels, power supply to the linear servomotor will be turned OFF within 20 ms (see below).

Within 20 ms
/HWBB1
JHWBB2 ON OFF
(Normal (Requests motor current shutoff.)
operation)
ERVOPACK
gtate OPAC Normal operation HWBB state

Note: The OFF status is not recognized when the /HWBB1 and /HWBB?2 signals are OFF for 0.5 ms or shorter.

= Operation
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4.7.1 Hard Wire Base Block (HWBB) Function
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(6)

(7)

(8)

(9)

Operation with Utility Functions
The HWBB function works while the SERVOPACK operates in utility function mode.

If any of the following utility functions is being used with the / HWBB1 and /HWBB?2 signals turned OFF, the
SERVOPACK cannot be operated by turning ON the /HWBB1 and /HWBB?2 signals. Cancel the utility func-
tion first, and then set the SERVOPACK to the utility function mode again and restart operation.

* JOG operation (Fn002)

* Origin search (Fn003)

* Program JOG operation (Fn004)

* Advanced autotuning (Fn201)

* EasyFFT (Fn206)

» Automatic offset-signal adjustment of motor current detection signal (FnOOE)

Servo Ready Output (/S-RDY)

The servo ON command will not be accepted in the HWBB state. Therefore, the servo ready output will turn

OFF.
The servo ready output will turn ON if the servo OFF command is input when both the ' HWBBI1 and

/HWBB?2 signals are ON.

The following diagram shows an example where the main circuit power is turned ON and no servo alarm
occurs.

/HWBB1 ON OFF ON
/HWBB2 (requests HWBB function)

EServo OFF command

Command from Servo ON command
host controller T

SERVOPACK —\ :
state Operating HWBB state BB state

OFF
/S-RDY ~ ON ON

Brake Signal (/BK)

When the /HWBB1 or /HWBB2 signal is OFF and the HWBB function operates, the brake signal (/BK) will
turn OFF. At that time, Pn506 (Brake Reference - Servo OFF Delay Time) will be disabled. Therefore, the lin-
ear servomotor may be moved by external force until the actual brake becomes effective after the brake signal
(/BK) turns OFF.

Note: The brake signal output is not related to safety functions. Be sure to design the system so that the system will not be
put into danger if the brake signal fails in the HWBB state.

Dynamic Brake

If the dynamic brake is enabled in Pn001.0 (Servomotor Power OFF or Alarm Gr.1 Stop Mode), the linear ser-
vomotor will come to a stop under the control of the dynamic brake when the HWBB function works while the
/HWBBI1 or /HWBB2 signal is OFF.

Note: The dynamic brake is not related to safety function. Be sure to design the system so that the system will not be put
into danger if the linear servomotor coasts to a stop in the HWBB state. Usually, use a sequence in which the HWBB
state occurs after the linear servomotor is stopped using a command.

/\ CAUTION

If the application frequently uses the HWBB function, do not use the dynamic brake to stop the linear servomotor, or
otherwise element deterioration in the SERVOPACK may result. Use a sequence in which the HWBB state occurs
after the linear servomotor has come to a stop.




4.7 Safety Function

(10) Servo Alarm Output Signal (ALM)

4.7.2

In the HWBB state, the servo alarm output signal (ALM) is not output.

External Device Monitor (EDM1)

The external device monitor (EDM1) functions to monitor failures in the HWBB function. Connect the moni-
tor to feedback signals to the safety unit. The relation of the EDM1, /HWBBI, and /HWBB2 signals is shown

below.
Signal :
Name Logic
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON

Failure Detection Signal for EDM1 Signal

The status of the EDM1 signal indicates if a failure was detected in the EDM1 circuit or not, and is determined
by the status of the / HWBB1 and /HWBB?2 signals as shown in this table. If the signal status differs from those
shown here, a failure has occurred in the EDM1 circuit. Failures can be detected if the failure status can be

confirmed, such as when the power supply is turned ON.

/\ WARNING

The EDML1 signal is not a safety output. Use it only for monitoring a failure.

H Operation
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4.7.2 External Device Monitor (EDM1)

(1) Connection Example and Specifications of EDM1 Output Signal

Connection example and specifications of EDM1 output signal are explained below.

IMPORTANT ~ lows:

For safety function signal connections, the input signal is the OV common and the output
o signal is the source output. This is opposite to other signals described in this manual. To
avoid confusion, the ON and OFF status of signals for safety functions are defined as fol-
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 cur-
rent flows into the signal line.

B Connection Example

EDMI1 output signal is used for source circuit.

External Device

24V Power Supply

SERVOPACK
8| EDM1+
VAT lif
7| EDM1-

B Specifications

ov VvV

Type Signal Name Pin No. State Meaning
ON The /HWBBI signal and /HWBB2 signal are both operat-
ing normally.
CNS8-8
Output | EDMI CN8-7 Both the /HWBBI signal and /HWBB2 signal are not
OFF operating normally or either of the two is not operating
normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristics Remarks
Maximum Allowable Voltage 30 VvDC -
Maximum Current 50 m ADC -
Maximum Voltage Drop at ON 10V ;/(())lltlellie between EDM 1+ to EDM1- when the current is
Maximum Delay Time 20 ms Time from change of /HWBB1, /HWBB2 to change of

EDM1




4.7 Safety Function

4.7.3

Application Example of Safety Functions

An example of using safety functions is shown below.

Connection Example

In the following example, a safety unit is used and the HWBB function operates when the guard opens.

Limit switch
O \

24V | A ____ | __L_
Powelr @ Safety unit
supply Open GI9SX-BC202
manufactured
Fuse by OMRON Corp.

T11 T12 T21 T22

Output
S24 S14

SERVOPACK

[HWBB1+ ,) 4

T31 T32 T33

/HWBB1-

HWBB2+ %E
HWBB2- ) 5 |j ;K:

EDM1+ ] 8

|>ﬁ =l

EDM1- ) 7_

e

When a guard opens, both of signals, the / HWBB1 and the /HWBB2, turn OFF, and the EDM1 signal is ON.
Since the feedback circuit is ON when the guard closes, the safety unit is reset, and the /HWBBI and the /
HWBB2 signals turn ON, and the operation becomes possible.

Note: Connect the EDM1 as the direction of current flows from EMD1+ to EMDI1-, because the EMD1 has polarity with a
transistor output.

Failure Detection Method

In case of a failure such as the / HWBBI1 or the /HWBB2 signal remains ON, the safety unit is not reset
because the EDM1 signal keeps OFF. Therefore starting is impossible, then the failure is detected.

An error in the external device, disconnection or short-circuiting of the external wiring, or a failure in the
SERVOPACK must be considered. Find the cause and correct the problem.

= Operation
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4.7.4 Confirming Safety Functions

(3) Usage Example

| 1 | Request to open the guard.

|

When the motor is operating, output the
2 |stop command from the host controller. And
then turn OFF the servo after the motor stops|

1

| 3 |Opentheguard. |

|

The /HWBB1 and /HWBB?2 signals are
4 OFF and HWBB function operates.
(The operation in the guard is available.)

1

5 After completing the operation, get out of
the guard.

| 6 |Closetheguard. |

|

| 7 | Turn ON the servo from the host controller. |

4.7.4 Confirming Safety Functions

When starting the equipment or replacing the SERVOPACK for maintenance, be sure to conduct the following
confirmation test on the HWBB function after wiring.

* Confirm that the SERVOPACK enters a hard wire base block state and that the servomotor does not operate
when the / HWBB1 and /HWBB2 signals are OFF.

* Check the ON/OFF states of the /' HWBBI1 and /HWBB2 signals with bits 0 and 1 of Un015.
— If the ON/OFF states of the signals do not coincide with the display, an error in the external device, dis-
connection or short-circuiting of the external wiring, or a failure in the SERVOPACK must be considered.
Find the cause and correct the problem.

¢ Check with the display of the feedback circuit input of the connected device to confirm that the EDM1 sig-
nal is OFF while in normal operation.
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4.7.5 Connecting a Safety Device

There are two types of the safety function’s jumper connectors that are attached to SERVOPACKSs. You must
remove the safety function’s jumper connector before connecting a safety function device. The connection
method depends on the connector type that is used. Read the following procedures well before you attach a
safety function device.

~Connector Type B

Connector Type A

=
]

Use the following procedures to attach safety function devices.

(1) Connector Type A

1. Remove the servomotor connection terminal connector while pressing the lock.

Applicable SERVOPACKs:

SGDV-R70F, -R90F, -2R1F, -R70A, -R90A, -1R6A, -2R8A, -1RID, -3R5D, -5R4D

For SERVOPACK models not listed above, it is not necesassary to remove the servomotor connection ter-
mial connector. Go to step 2.

Enlarged View

[

= <
<

=

2. Remove the servomotor
connection terminal connector
while pressing the lock.

1. Press the lock.
Lock Servomotor
connection terminal connector

2. Slide the lock injector on the safety function’s jumper connector to the SERVOPACK side to
unlock and remove the safety function’s jumper connector.

Enlarged View

e

1. Slide the lock injector
o the SERVOPACK
. side.

= Operation

Safety function’s 2. Remove the safet ion’

. : . y function’s

Lock injector jumper connector jumper connector while the lock
injector is slid to the SERVOPACK
side.

Note: The safety function’s jumper connector may be damaged if removed while the lock is still on.

4-53



4-54

4 Operation

4.7.6 Precautions for Safety Functions

3. Connect the safety function device to the safety connector (CN8).

Note: If you do not connect a safety function device, leave the safety function’s jumper connector connected to the safety
connector (CNS8). If the SERVOPACK is used without the safety function’s jumper connector connected to CN8, no
current will be supplied to the servomotor and no motor force will be output. In this case, the SERVOPACK will
enter a hard wire base block state.

(2) Connector Type B

1. Remove the safety function’s jumper connector from the safety connector (CN8).

Hold the jumper connector with
two fingers and pull it out.

Safety function’s
jumper connector

2. Connect the safety function device to the safety connector (CN8).

Note: If you do not connect a safety function device, leave the safety function’s jumper connector connected to the safety
connector (CNS). If the SERVOPACK is used without the safety function’s jumper connector connected to CN8, no
current will be supplied to the servomotor and no motor force will be output. In this case, the SERVOPACK will
enter a hard wire base block state.

4.7.6 Precautions for Safety Functions

/\ WARNING

» To check that the HWBB function satisfies the safety requirements of the system, be sure to conduct a risk
assessment of the system.

Incorrect use of the machine may cause injury.

» The linear servomotor moves if there is external force (e.g., gravity in a vertical axis) when the HWBB

function is operating. Therefore, use an appropriate device independently, such as a mechanical brake,

that satisfies safety requirements.

Incorrect use of the machine may cause injury.

While the HWBB function is operating, the linear servomotor may move within an electric angle of 180° or

less as a result of a SERVOPACK failure. Use the HWBB function for applications only after checking that

the movement of the linear servomotor will not result in a dangerous condition.

Incorrect use of the machine may cause injury.

» The dynamic brake and the brake signal are not related to safety functions. Be sure to design the system
that these failures will not cause a dangerous condition when the HWBB function operates.

Incorrect use of the machine may cause injury.

+ The SERVOPACK with its signals for a safety function must be connected to a device that meets safety

standards.

Incorrect use of the machine may cause injury.

If the HWBB function is used for an emergency stop, turn OFF the power supply to the linear servomotor

with independent electric or mechanical parts.

Incorrect use of the machine may cause injury.

» The HWBB function does not turn OFF the power supply to the SERVOPACK or electrically isolate the
SERVOPACK. When maintaining the SERVOPACK, be sure to turn OFF the power supply to the SERVO-
PACK independently.

Failure to observe this warning may cause an electric shock.
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5.1 Adjustments and Basic Adjustment Procedure

5.1

Adjustments and Basic Adjustment Procedure

This section describes adjustments and the basic adjustment procedure.

5.1.1 Adjustments
Tuning is performed to optimize the responsiveness of the SERVOPACK.
The responsiveness is determined by the servo gain that is set in the SERVOPACK.
The servo gain is set using a combination of parameters such as speed loop gain, position loop gain, filters,
friction compensation, and mass ratio. These parameters influence each other. Therefore, the servo gain must
be set considering the balance between the set values.
Generally, the responsiveness of a machine with high rigidity can be improved by increasing the servo gain. If
the servo gain of a machine with low rigidity is increased, however, the machine will vibrate and the respon-
siveness may not be improved. In such cases, it is possible to suppress the vibration with a variety of vibration
suppression functions in the SERVOPACK.
The servo gains are factory-set to stable values. The following utility function can be used to adjust the servo
gain to increase the responsiveness of the machine in accordance with the actual conditions. With this func-
tion, these parameters will be adjusted automatically and the need to adjust them individually will be elimi-
nated.
This section describes the following utility adjustment functions.
.. . . . Applicable
Utility Function for Adjustment Outline Control Mode

Tuning-less Level Setting
(Fn200)

This function is enabled when the factory settings are used. This function
can be used to obtain a stable response regardless of the type of machine or | Speed and Position
changes in the load.

Advanced Autotuning (Fn201)

The following parameters are automatically adjusted using internal refer-
ences in the SERVOPACK during automatic operation.

* Mass ratio

* Gains (position loop gain, speed loop gain, etc.)

« Filters (force reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

* Vibration suppression

Speed and Position

Advanced Autotuning by
Reference (Fn202)

The following parameters are automatically adjusted with the position refer-
ence input from the host controller while the machine is in operation.

* Gains (position loop gain, speed loop gain, etc.)

* Filters (force reference filter, notch filter) Position
* Friction compensation

* Anti-resonance control adjustment function
* Vibration suppression

One-parameter Tuning
(Fn203)

The following parameters are automatically adjusted with the position,
speed reference input from the host controller while the machine is in opera-
tion.

* Gains (position loop gain, speed loop gain, etc.) Speed and Position
* Filters (force reference filter, notch filter)

* Friction compensation

* Anti-resonance control adjustment function

Anti-resonance Control

Adjustment Function (Fn204) This function effectively suppresses continuous vibration. Speed and Position
Vibration Suppression This function effectively suppresses residual vibration if it occurs when Positi

. e osition
Function (Fn205) positioning.

n Adjustments

5-3



5 Adjustments

5.1.2 Basic Adjustment Procedure

5.1.2 Basic Adjustment Procedure

The basic adjustment procedure is shown in the following flowchart. Make suitable adjustments considering
the conditions and operating requirements of the machine.

( Start adjusting servo gain. )

(1)Adjust using Tuning-less Function.
Runs the servomotor without any adjustments.
Refer to 5.2 Tuning-less Function.

Yes
Completed.

No

(2) Adjust using Advanced Autotuning.
Automatically adjusts the mass ratio,
gains, and filters with internal
references in the SERVOPACK.
Refer to 5.3 Advanced Autotuning (Fn201).

!

Yes
Completed.

No

(3)Adjust using Advanced Autotuning by
Reference
Automatically adjusts gains and filters with user
reference inputs.
Refer to 5.4 Advanced Autotuning by Reference|
(Fn202).

Yes
Completed.

No

(4)Adjust using One-parameter Tuning.

< Manually adjusts gains and filters.

Position, speed loop gain, filter, and friction
compensation adjustments are available.
Refer to 5.5 One-parameter Tuning (Fn203).

Yes
Completed.

No

If continuous vibration occurs:

Reduce the vibration using Anti-resonance Control
Adjustment Function.

Refer to 5.6 Anti-resonance Control Adjustment
Function (Fn204).

If residual vibration occurs at positioning:

Reduce the vibration using Vibration Suppression
Function.

Refer to 5.7 Vibration Suppression Function
(Fn205).

No

Yes

Completed.
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5.1.3

Monitoring Analog Signals

Check the operating status and signal waveform when adjusting the servo gain. Connect a measuring instru-
ment, such as a memory recorder, to connector CN5 on the SERVOPACK to monitor analog signal waveform.

The settings and parameters for monitoring analog signals are described in the following sections.

(1)

Monitor Signal

The analog signals that can be monitored are shaded in the following diagram.

Command
Option Module

SERVOPACK

+ -

s am

1

Force l CN10 | Speedfeedforward | | Force feedforward |
feedforward ]
Speed [Position reference speed | Speed reference
feedforward T H
1
— T Force
Speed v Position n -
1 1 H
: 1
. Position loop ! i
Position ! !
reference Electronid_,* | Error YT Speed : : Y Current
L] "| gear '_ [‘i ™ counter Kp = f;op O "| loop

Electronic [—®

Motor movement speed }--

gear

Error
counter

.

: -
1

'==~{Positioning completed

conversion

Speed

<

()
(UNW)

Load

Completion of position
reference

(CN2)

The following signals can be monitored by selecting functions of parameters Pn006 and Pn007.
Pn006 is used for analog monitor 1 and Pn007 is used for analog monitor 2.

E— Description
Monitor Signal Measurement Gain Remarks

n.0OO00 | Motor speed 1 V/1000 mm/s Pn007 Factory Setting
n.00001 Speed reference 1 V/1000 mm/s -
n.0O00O02 | Force reference 1 V/100% rated force Pn006 Factory Setting
n.00J03 Position error 0.05 V/reference unit 0V at speed/force control
n.00004 | Position amplifier error 0.05 V/encoder pulse unit ngllitéog ez;ré)ér?jt;rsglﬁc-
n.O0O05 | Position reference speed 1 V/1000 mm/s -
n.O0006 Reserved (Do not change.) - -

Pn006 [, OO07 | Reserved (Do not change.) - -

Pn007 e . Positioning completed: 5 V
n.0CI08 Positioning completed Positioning not completed: 0 V -
n.OO09 | Speed feedforward 1 V/1000 mm/s -
n.OOOA | Force feedforward 1 V/100% rated force -
n.OOO0B | Active gain ;fltdg;;?r;lz\; -
n.OOO0C | Completion of position reference Iig?lf;z;ttz;/ 0V -
n.O0O0D | Reserved (Do not change.) - -

n Adjustments
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5.1.3 Monitoring Analog Signals

(2)

Setting Monitor Factor

The output voltages on analog monitor 1 and 2 are calculated by the following equations.

Analog monitor 1 output voltage = (-1) x ( Signal selection
9 P ge = (1) <(Pn006=n.00|:||:1)

Analog monitor 2 output voltage = (-1) x <

Related Parameters

Signal selection
(Pn007=n.00010)

% Multiplier
(Pn552)

x  Multiplier
(Pn553)

Use the following parameters to change the monitor factor and the offset.

+ Offset voltage [V]

(Pn550) >

+ Offset voltage [V]

(Pn551) >

Pn550

Analog Monitor 1 Offset Voltage

[Speed | [Position] [ Force |

Classification

Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [Speed| [Position | [Force | o
Classification
Pn551 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor Magnification (x1) [ Speed| [Position] [ Force | I
Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.01 times 100 Immediately Setup
Analog Monitor Magnification (x1) [ Speed | [Position] [ Force | —
Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.01 times 100 Immediately Setup
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(4) Connector CN5 for Analog Monitor

To monitor analog signals, connect a measuring instrument with cable (JZSP-CAO1-E) to the connector CNS5.
EConnection Example

JZSP-CA01-E
Red
Black White Measuring Probe
Black Black | Measuring
| Instrument
T™~—CN5 White Probe GND
Red Measuring Probe
Black
Probe GND
*Measuring instrument is not included.
Line Color Signal Name Factory Setting
White Analog monitor 1 Force reference: 1 V/100% rated force
Red Analog monitor 2 Motor speed: 1 V/1000 mm/s
Black (2 lines) GND Analog monitor GND: 0 V

<Example>
Analog monitor output at n.CJOJ00 (motor speed setting)

When multiplier is set to x 1: When multiplier is set to x 10:

Analog monitor Analog monitor

output voltage [V] output voltage[V]
---------------------- +10 V approx.
+8V
+6V 6V
+6000  Motor speed +600 +800  Motor speed
-6000 [mm/s] -800 -600 [mm/s]
6V 6V
-8V
-10 V approx. [~

Note: Linear effective range: within + 8V
Resolution: 16-bit

a Adjustments
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5.1.4 Safety Precautions on Adjustment of Servo Gains

5.1.4

Safety Precautions on Adjustment of Servo Gains

/\ CAUTION

« If adjusting the servo gains, observe the following precautions.
* Do not touch the movable section of the linear servomotor while the linear servomotor power is ON.
 Before starting the linear servomotor, make sure that the emergency-stop circuit works correctly.
» Make sure that a trial operation has been performed without any trouble.
+ Install a safety brake on the machine.

Yaskawa recommends that the following protective functions of the SERVOPACK are set to the correct set-
tings before starting to adjust the servo gains.

Overtravel Function

Set the overtravel function. For details on how to set the overtravel function, refer to 4.2.3 Overtravel.

Force Limit

Calculate the force required to operate the machine. Set the force limits so that the output force will not be
greater than required. Setting the force limits can reduce the amount of shock applied to the machine in colli-
sions and other cases.

If the force is set below the level of force required to operate the machine, overshooting or vibration may
occur.

Refer to 4.4 Limiting Force for details.

Excessive Position Error Alarm Level

The excessive position error alarm is a protective function that will be enabled when the servo drive is used in
position control mode.

For the optimum setting, the servomotor will be stopped after the error occurs if the servomotor performs
unpredictably after receiving a reference.
The position error is the difference between the position reference and the actual position.

The position error can be calculated with the following equation.

Max. feed speed [reference unit/s]
Pn102

Position Error =

* Excessive Position Error Alarm Level (Pn520 [reference unit])

Max. feed speed [reference unit/s] (12102)

Pn520 > Prlo2

Set the level to a value that satisfies these equations, and no excessive position error alarm will be generated
during normal operation. The linear servomotor will be stopped, however, if the servomotor runs unpredict-
ably after a reference is input. At the end of the equation, a coefficient is shown as “x (1.2 to 2).” This coeffi-
cient is used to add a margin that prevents a faulty alarm from occurring in actual operation of the linear
servomotor.

If the acceleration/deceleration of the position reference exceeds the capacity of the linear servomotor, the lin-
ear servomotor cannot move at the requested speed, and the position error will be increased as not to satisfy
these equations. If so, lower the level of the acceleration/deceleration for the position reference so that the lin-
ear servomotor can move at the requested speed or raise the allowable level of the position errors.
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B Related Parameter

Pn520

Excessive Position Error Alarm Level Positi
Classification
Setting Range Setting Unit Factory Setting When Enabled
1to 1073741823 1 reference unit 5242880 Immediately Setup

B Related Alarm

Alarm
Display Alarm Name Alarm Contents
A.d00 Position Error Pulse This alarm occurs when the number of position error pulses exceeds the

Overflow

value set for parameter Pn520 (Excessive Position Error Alarm Level).

(4) Vibration Detection Function

Set the vibration detection function to an appropriate value. For details on how to set the vibration detection
function, refer to 6.16 Vibration Detection Level Initialization (Fn0lB).

(5)

Excessive Position Error Alarm Level at Servo ON

If the linear servomotor is turned ON when position error pulses remain, the linear servomotor will return to
the home position and reset the number of pulses to zero. To prevent the linear servomotor from moving sud-
denly, set the appropriate level for the Excessive Position Error alarm when the linear servomotor is ON to
restrict operation of the linear servomotor.

B Related Parameters

Excessive Position Error Alarm Level at Servo ON o
Classification
Pn526 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741823 1 reference unit 5242880 Immediately Setup
Excessive Position Error Warning Level at Servo
e ON Classification
n Setting Range Setting Unit Factory Setting When Enabled
10 to 100 1% 100 Immediately Setup
Speed Limit Level at Servo ON o
Classification
Pn584 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10000 Immediately Setup

B Related Alarms

Alarm

Display Alarm Name Alarm Contents
Position Error Pulse . . . .
A.dO1 Overflow Alarm at Servo Occurs if thﬁ? servo ON command is received when the number of position
ON error pulses is greater than the set value of Pn526.
After a position error pulse has been input, Pn584 limits the speed if the
Position Error Pulse servo ON command is received. If Pn584 limits the speed in such a state,
A.d02 Overflow Alarm by this alarm occurs when the position references are input and the number of

Speed Limit at Servo ON

position error pulses exceeds the value set for parameter Pn520 (Excessive
Position Error Alarm Level).

When an alarm occurs, refer to 8 Troubleshooting and take the corrective actions.

n Adjustments
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5.2.1 Tuning-less Function

5.2 Tuning-less Function

The tuning-less function is enabled in the factory setting. Do not disable this function for normal applications.
If resonance is generated or excessive vibration occurs during position control, refer to 5.2.2 Tuning-less Lev-
els Setting (Fn200) Procedure and reduce the set value of Pn170.2 for the tuning-less adjustment level and the
set value in Pn170.3 for the tuning-less load level.

/\ CAUTION

» The tuning-less function is enabled in the factory setting. A sound may be heard for a moment when the
linear servomotor power is turned ON for the first time after the servo drive is mounted to the machine.
This sound does not indicate any problems; it means that the automatic notch filter was set. The sound will
not be heard from the next time the linear servomotor power is turned ON. For details on the automatic
notch filter, refer to (3) Automatically Setting the Notch Filter on the next page.

» The linear servomotor may vibrate if the mass ratio exceeds 30.

If vibration occurs, set the mode to 2 in Fn200 or lower the adjustment level.

5.2.1 Tuning-less Function

The tuning-less function obtains a stable response without adjustment regardless of the type of machine or
changes in the load.

(1) Enabling/Disabling Tuning-less Function

The following parameter is used to enable or disable the tuning-less function.

Parameter Meaning When Enabled | Classification

n.O00O0O0 Disables tuning-less function.

n.000O01 Enables tuning-less function. [Factory setting]
Pn170 ['n OooO Used as speed control. [Factory setting] After restart Setup

n.0010 Use.d‘ as speed control and host controller used as
position control.

(2) Application Restrictions

The tuning-less function can be used in position control or speed control. This function is not available in
force control.

However, set Pn170.1 = 1 when implementing a position loop in the host controller while the SERVOPACK is
used as a speed control.

The following application restrictions apply to the tuning-less function.

Control Function Availability Remarks
Vibration detection level initialization Available
(Fn01B)
 This function can be used when the mass is
. calculated.
Available

Advanced autotuning (Fn201) » While this function is being used, the tun-

(Some conditions apply) ing-less function cannot be used tempo-

rarily.

Advanced autotuning by reference (Fn202) Not available

One-parameter tuning (Fn203) Not available

Anti-fesonance control adjustment Not available

function (Fn204)

Vibration suppression function (Fn205) Not available

EasyFF (Fr0e) Aviile |\ neon e e i
Friction compensation Not available

Gain switching Not available

Offline Mass Setting * Not available




5.2 Tuning-less Function

Control Function Availability

Remarks

Mechanical analysis *

Available

While this function is being used, the tuning-
less function cannot be used temporarily.

#*  Operate using SigmaWin+.

(3) Automatically Setting the Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing tuning-
less function.

Parameter Meaning When Enabled | Classification
n.0ooO Does not set thg 2nd notch filter automatically using
the utility function.
Pn460 sets the 2nd notch filter automatically using the util- Immediately Tuning
n.O0100 ity function.
[Factory setting]

Tuning-less Level Settings

Two tuning-less levels are available: the tuning-less adjustment level and tuning-less load level. Both level can
be set in the Fn200 utility function and in the Pn170 parameter.

Tuning-less Adjustment Level

The servo gain can be adjusted between rigidity level 4 (high gain) and rigidity level 0 (low gain) by changing
the tuning-less adjustment level with the utility function and parameter settings.

a) By using the utility function
To change the setting, refer to 5.2.2 Tuning-less Levels Setting (Fn200) Procedure.

Tuning Level Meaning
Level O Rigidity level 0
Level 1 Rigidity level 1
Level 2 Rigidity level 2
Level 3 Rigidity level 3
Level 4 Rigidity level 4 [Factory setting]

b) By using the parameter

Parameter Meaning When Enabled | Classification
n.0oO0O Rigidity level 0 (Level 0)
n.O0100 Rigidity level 1 (Level 1)
Pn170 |[n.0O0200 Rigidity level 2 (Level 2) Immediately Setup
n.O0300 Rigidity level 3 (Level 3)
n.0400 Rigidity level 4 (Level 4) [Factory setting]

n Adjustments
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B Tuning-less Load Level

The servo gain can be adjusted by using the utility function and parameter settings to change the load level in
accordance with the size of the load.

a) By using the utility function
To change the setting, refer to 5.2.2 Tuning-less Levels Setting (Fn200) Procedure.

Load Level Meaning

Mode 0 Load level: Low

Mode 1 Load level: Medium [Factory setting]

Mode 2 Load level: High

b) By using by the parameter
Parameter Meaning When Enabled | Classification

n.0O00O0 Load level: Low (Mode 0)

Pn170 |n.1000O Load level: Medium (Mode 1) [Factory setting] Immediately Setup
n.2000 Load level: High (Mode 2)




5.2 Tuning-less Function

5.2.2

(1)

(2)

Tuning-less Levels Setting (Fn200) Procedure
/\ CAUTION

To ensure safety, perform tuning-less function in a state where the SERVOPACK can come to an emergency stop at
anytime.

The following procedure is used for setting the tuning-less levels.
Setting tuning-less Levels is performed from the digital operator (optional), or SigmaWin+.
The operating procedure from the Digital Operator is described here.

For the basic operation of the digital operator, refer to 2-V series User s Manual, Operation of Digital Opera-
tor (SIEP S800000 55).

Before Performing Tuning-less Function

Check the following settings before performing the tuning-less function, or otherwise “NO-OP” will be dis-
played during the tuning-less operation.

* The tuning-less function must be enabled. (Pn170.0 = 1)
* The write prohibited setting (Fn010) must not be set.

Operating Procedure with Digital Operator

Step Display after Operation Keys Operation
RUN _FUNCTION— MODEISET Press the Key to view the main menu for the
FnO80:Pole Detect L utility function mode.
1 Fn200: TunelLvI| Set .
Fn201:AAT A v Use the or Key to move through the list,
Fn202:Re f—AAT select Fn200.

Press the Key to display the tuning-less mode

setting screen.

Notes:

* If the display does not switch and “NO-OP” is dis-
played, the write prohibited setting is set in Fn010.

RUN —TunmeLviSet— Change the setting in Fn010 and press the key
again after enabling writing.

« Ifthe response waveform causes overshooting or if
the mass ratio exceeds 30 (i.e., outside the scope of
product guarantee), press the Key and change
the mode setting to 2.

« If a high-frequency noise is heard, press the
Key and change to the mode setting to 0.

* The tuning mode can be also changed in Pn170.3.

DATA

2 Mo de=1

RUN —TunelLvISet—
3 L |=a DATA Press the Key to display the tuning level setting
eve =
- screen.

Press the or Key to select the tuning level.
Select the tuning level from 0 to 4. The larger the
value, the higher the gain is and the better response
RUN —TunelLvISet— performance will be. (The factory setting is 4.)

Level =4 A v Notes:

* Vibration may occur if the tuning level is too high.
NF2 Lower the tuning level if vibration occurs.
T « If a high-frequency noise is heard, press the
Key to automatically set a notch filter for the vibra-

tion frequency.
* The tuning level can be also changed in Pn170.2.

2nd notch filter

n Adjustments
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5.2.2 Tuning-less Levels Setting (FN200) Procedure

Step Display after Operation Keys Operation
RUN —TunelviSet— Press the Key. “DONE” will blink on the status
5 Level=a DATA display for approx. 2 s and then “RUN” will be dis-
- played. The settings will be saved in the SERVO-
PACK.
RUN —FUNCTION—
6 E n 2 g 8 MODEISET Press the Key to complete the tuning-less opera-
TR e tion. The screen in step 1 will appear again.
Fn202

Note: If the gain level is changed, the automatically set notch filter will be canceled. If vibration occurs, however, the
notch filter will be set again.

(8) Alarm and Corrective Actions

The autotuning alarm (A.521) will occur if resonance is generated or excessive vibration occurs during posi-
tion control.

B Resonance Sound

Take one of the following actions to correct the problem.

* Reduce the setting of the tuning adjustment level or load level.
* Reduce the setting of Pn170.3 or Pn170.2.

B Excessive Vibration during Position Control
Take one of the following actions to correct the problem.

* Increase the setting of the tuning load level or reduce the setting of the tuning adjustment level.
* Increase the setting of Pn170.3 or reduce the setting of Pn170.2.



5.2 Tuning-less Function

(4) Parameters Disabled by Tuning-less Function

When the tuning-less function is enabled in the factory settings, the setting of these parameters are not avail-
able: Pn100, Pn101, Pn102, Pn103, Pn104, Pn105, Pn106, Pn160, Pn139, and Pn408. These gain-related
parameters, however, may become effective depending on the executing conditions of the functions specified
in the following table. If EasyFFT is executed when the tuning-less function is enabled, the settings in Pn100,
Pn104, Pnl101, Pn105, Pn102, Pn106, and Pn103, as well as the manual gain switch setting, will be enabled,

but the settings in Pn408.3, Pn160.0, and Pn139.0 will be not enabled.

Parameters Disabled by Tuning-less Function Related Functions and Parameters
Mechanical
Easy Analysis
Item Name Pn Number || Force Control FFT (Vertical Axis
Mode)
Speed Loop Gain Pn100
2nd Speed Loop Gain Pn104 © © ©
Speed Loop Integral Time Pnlol
Constant
) ) X O O
Gain 2nd Speed Loop Integral Time Pnl05
Constant
Position Loop Gain Pn102 %
2nd Position Loop Gain Pnl106
Mass Ratio Pn103 O
F rictiqn Compensation Function Pn408.3 % % %
Advanced |Selection
Control i
Ant.l resonance Control Related Pn160.0 % % %
Switch
Gain . oo . .
s Gain Switching Selection Switch Pn139.0 X X X
Switching

Note: O: Available
X: Not available

n Adjustments
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5.3 Advanced Autotuning (Fn201)

This section describes the adjustments with advanced autotuning.

5.3.1

O

IMPORTANT

Advanced autotuning starts adjustments based on the set speed loop gain (Pn100).
Therefore, precise adjustments cannot be made if there is vibration when starting
adjustments. In this case, make adjustments after setting a fully stable gain using
one-parameter tuning (Fn203).

Before performing advanced autotuning with the tuning-less function enabled
(Pn170.0 =1: Factory setting), always set Jcalc to ON to calculate the mass. The tun-
ing-less function will automatically be disabled, and the gain will be set by advanced
autotuning.

With Jcalc set to OFF so the mass is not calculated, “Error” will be displayed on the
panel operator, and advanced autotuning will not be performed.

If the operation conditions, such as the machine load or drive system, are changed by
resetting Jcalc to ON to calculate the mass after advanced autotuning, then change
the related parameters to disable any values that were adjusted before performing
advanced autotuning once again. If advanced autotuning is performed without chang-
ing the parameters, machine vibration may occur, resulting in damage to the machine.

Pn00B.0 = 1 (Displays all parameters.)
Pn140.0 = 0 (Does not use model following control.)
Pn160.0 = 0 (Does not use anti-resonance control.)

Pn408 = n.0000 (Does not use friction compensation, 1st notch filter, or 2nd notch fil-
ter.)

Advanced Autotuning

Advanced autotuning automatically operates the SERVOPACK (in reciprocating movement in the forward
and reverse directions) within set limits and makes adjustment automatically according to the mechanical
characteristics while the SERVOPACK is operating.

Advanced autotuning can be performed without connecting the host controller.
The following automatic operation specifications apply.

» Max. motor speed: Rated motor speed X 2/3

* Acceleration force*: Approximately 100% of rated motor force

* Travel distance: Set in unit of 1000 reference units. Factory setting is 90 mm.

*  The acceleration force varies with the influence of the mass ratio (Pn103), machine friction, and external disturbance.

Movement
Speed

Reference!

3
Rated motor speed x 2/3

4 Response
N

/ t: time
/ Rated motor speed x 2/3
Travel
b
Rated motor force : i
Approx. 100%
t: time

Rated motor force : —
Approx. 100%

Advanced autotuning performs the following adjustments.

* Mass ratio

* Gains (e.g., position loop gain and speed loop gain)
« Filters (force reference filter and notch filter)
* Friction compensation

 Anti-resonance control
* Vibration suppression (Mode = 2 or 3)




5.3 Advanced Autotuning (Fn201)

(1)

(2)

Refer to 5.3.3 Related Parameters for parameters used for adjustments.

/\ CAUTION

» Because advanced autotuning adjusts the SERVOPACK during automatic operation, vibration or over-
shooting may occur. To ensure safety, perform advanced autotuning in a state where the SERVOPACK

can come to an emergency stop at any time.

Before Performing Advanced Autotuning
Check the following settings before performing advanced autotuning.

The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The main circuit power supply must be ON.

* There must be no overtravel.

* The servomotor power must be OFF.

* The control method must not be set to force control.

* The gain selection switch must be in manual switching mode (Pn139.0 = 0).

* Gain setting 1 must be selected.

* The test without a motor function must be disabled (Pn00C.0 = 0).

* All alarms and warning must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.

* Jcalc must be set to ON to calculate the mass when the tuning-less function is enabled (Pn170.0 = 1: fac-
tory setting) or the tuning-less function must be disabled (Pn170.0 =0).

Note:
« [f advanced autotuning is started while the SERVOPACK is in speed control, the mode will change to position
control automatically to perform advanced autotuning. The mode will return to speed control after completing the
adjustment. To perform advanced autotuning in speed control, set the mode to 1 (Mode = 1).

When Advanced Autotuning Cannot be Performed

Advanced autotuning cannot be performed normally under the following conditions. If any of the following
conditions exists, perform advanced autotuning by reference or one-parameter tuning.

Refer to 5.4 Advanced Autotuning by Reference (Fn202) and 5.5 One-parameter Tuning (Fn203) for details.

* The machine system can work only in a single direction.
* The operating range is within 5 mm.

When Advanced Autotuning Cannot be Adjusted

Advanced autotuning may not be performed normally under the following conditions. If the result of autotun-
ing is not satisfactory, perform advanced autotuning by reference (Fn202) or one-parameter tuning (Fm203.)

Refer to 5.4 Advanced Autotuning by Reference (Fn202) and 5.5 One-parameter Tuning (Fn203) for details.

* The operating range is not applicable.

* The mass changes within the set operating range.

* The machine has high friction.

* The rigidity of the load is low and vibration occurs when positioning is performed.
* The position integration function is used.

* P control operation (proportional control) is performed.
Note: If a setting is made for calculating the mass, an error will result when P control operation is selected using
/P-CON signal while the mass is being calculated.

n Adjustments
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¢ The mode switch is used.

Note: If a setting is made for calculating the mass, the mode switch function will be disabled while the mass is being cal-
culated. At that time, PI control will be used. The mode switch function will be enabled after calculating the mass.

* Speed feedforward or force feedforward is input.
* The positioning completed width (Pn522) is too small.

* Advanced autotuning makes adjustments based on the positioning completed width
o (Pn522). If the SERVOPACK is operated in position control, set the electronic gear
ratio (Pn20E/Pn210) and positioning completed width (Pn522) to the actual value dur-
IMPORTANT ing operation. If the SERVOPACK is operated in speed control, use the factory set-

tings.

» Unless the positioning completed signal (/COIN) is turned ON within approximately 3
seconds after positioning has been completed, “WAITING” will blink. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately 10
seconds, “Error” will blink for 2 seconds and tuning will be aborted.

Change only the overshoot detection level (Pn561) to finely adjust the without changing the positioning com-
pleted width (Pn522). Because Pn561 is set by default to 100%, the allowable amount of overshooting is the
same amount as that for the positioning completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted to prevent any overshooting in the posi-
tioning completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [ Speed| [Position] [ Force | e
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup




5.3 Advanced Autotuning (Fn201)

5.3.2 Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.

Advanced autotuning is performed from the Digital Operator (option) or SigmaWin+.

The operating procedure from the Digital Operator is described here.

For the basic operations of the Digital Operator, refer to the 2V series User s Manual, Operation of Digital
Operator (SIEP S800000 55).

/\ CAUTION

* When using the SERVOPACK with Jcalc = OFF (mass is not calculated), be sure to set a suitable value for
the mass ratio (Pn103). If the setting greatly differs from the actual mass ratio, normal control of the SER-
VOPACK may not be possible, and vibration may result.

(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET Press the Key to view the main menu for the utility
Fn200:TunelLvl Set L function mode.
1 Fn201:AAT
Fn202:Re f-AAT Use the or Key to move through the list, select
Fn203:0nePrmTun A v Fn201.
r Status Display
2 c alc :Aode sreed AT DATA Press the Key to display the initial setting screen
Mode=2 Type=2 for advanced autotuning.
Stroke=+00800000
(0003. 0) rev
BB Advanced AT A v mm
3 ’;J/Izad' :ZgNType=2 Press the [A ], [V Jor [R] Key and set the items in
Stroke=+00800000 SOROLL steps 3-1 to 3-4.
(0003. 0) rev A
ECalculating Mass
Select the mode to be used.
Usually, set Jcale to ON.
3-1 |Jcalc = ON: Calculates the mass. [Factory setting]
Jcalc = OFF: Does not calculate the mass.
Note:
If the mass is already known from the machine specifications, set the value in Pn103 and set Jcalc to OFF.
mMode Selection
Select the mode.
3-2 | Mode = 1: Makes adjustments considering responsiveness and stability. (Standard level)
Mode = 2: Makes adjustments for positioning. [Factory setting]
Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.
EType Selection
Select the type according to the machine element to be driven. If there is noise or the gain does not increase, better
3.3 results may be obtained by changing rigid type.
Type = 1: For belt drive mechanisms.
Type = 2: For ball screw drive mechanisms [Factory setting].
Type = 3: For rigid systems, such as a gear.
BSTROKE (Travel Distance) Setting
Travel distance setting range:
The travel distance setting range is from -99990000 to +99990000. Specify the STROKE (travel distance)
in increments of 1000 reference units. The negative (-) direction is for reverse movement, and the positive
3.4 (+) direction is for forward movement.

Initial value: 90 mm

Notes:

« Set the travel distance of the linear servomotor to at least 5 mm; otherwise, “Error” will be displayed and the
advanced autotuning cannot be performed.

* To calculate the mass ratio and ensure precise tuning, it is recommended to set the travel distance to 90 mm.
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Step Display after Operation Keys Operation
BB Advanced AT
4 E " 1 8 g - 8 g 1 8 00 DATA Press the Key. The advanced autotuning execution
Pn101=0020. 00 screen will be displayed.
Pn102=0040.0
Press the Key. The linear servomotor will become
RUN Advanced AT . .
Pn103=00100 servo ON state and the display will change from “BB”
5 Pn100=0040.0 to “RUN.”
g n 1 2 1 ioo g : 8' g 0 Note: If the mode is set to 2 or 3, the “Pn102” display
- — - will change to the “Pn141.”

Calculates the mass ratio.

Press the Key if a positive (+) value is set in

STROKE (travel distance), or press the Keyifa

negative (-) value is set. Calculation of the mass ratio

will start. While the mass ratio is being calculated, the
set value for Pn103 will blink, and the “RUN” display
o Aavarceas AT will change to blinking “ADJ.” When the calculation
Pn103=00300 has been completed, the set value will stop blinking and
Pn100=0040.0 the calculated mass ratio will be displayed. The linear
6 Pn101=0020.00 A v servomotor will remain in servo ON state, but the auto
Pn141=0050.0 run operation will enter HOLD status.
Display example: Notes:
After the mass ratio is calcu- * The wrong key for the set travel direction is pressed,
lated. the calculation will not start.
« If the mass ratio is not calculated, the set value for
Pn103 will be displayed but not blink.

* If “NO-OP” or “Error” are displayed, press the
Key to cancel the function. Refer to (2) Failure in
Operation and take a corrective action to enable oper-
ation.

After the linear servomotor is temporarily stopped,

press the Key to save the calculated value of the

o) | mass ratio in the SERVOPACK. Then, “DONE” will
7 DATA blink for approx. 1 second, and “ADJ” will be dis-
o

played.

To calculate the mass ratio but not save, press the

Key.

B Gain Adjustment

When the or Key is pressed according to the

sign (+ or -) of the value set for STROKE (travel dis-

tance), the calculated value of the mass ratio will be
ADJ Advanced AT written to the SERVOPACK and the auto run operation
8 g n 1 8 g = g (1) g 8 Oo will restart. While the linear servomotor is running, the
P : 10120006 36 A \'4 gajns anq filters will be a_utomatica!ly set. “ADJ” will
Ph141=0150.0 blink during the auto setting operation.

Note: Precise adjustments cannot be made and “Error”
will be displayed as the status if there is vibration
when starting adjustments. If that occurs, make
adjustments using one-parameter tuning (Fn203).

ADJ Advanced AT When the adjustment has been completed normally, the
9 Pn103=00300 linear servomotor becomes the servo OFF state, and
E : 1 8 ? - 8 ; 8 g' g 6 “END” will blink for approx. 2 seconds and “ADJ” will
PRn141=0150.0 be displayed on the status display.
5B A dvinoed AT Press the Key. The adjusted values will be written
PRn103=00300 to the SERVOPACK, “DONE” will blink for approx. 2
10 Pn100=0100. O DATA seconds, and “BB” will be displayed.
Pn101=0006. 36 S
Pn141=0150. 0 Note: No to save the values, press the Key. The
display will return to the display in step 1.
11 | To enable the change in the setting, turn OFF the power and ON again.
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(2) Failure in Operation

This section describes the causes and corrective actions in case the operation has not been successfully com-

pleted.
B [f “NO-OP” is shown

Probable Cause

Corrective Actions

The main circuit power supply was OFF.

Turn ON the main circuit power supply.

An alarm or warning occurred.

Remove the cause of the alarm or the warning.

Overtraveling occurred.

Remove the cause of the overtravel.

Gain setting 2 was selected by gain switching.

Turn OFF the automatic gain switching.

The HWBB function operated.

Cancel the HWBB function.

B [f “Errors” is shown

Error

Probable Cause

Corrective Actions

The gain adjustment was
not successfully
completed.

* Machine vibration is occurring or the
positioning completed signal (/COIN) is
repeatedly turning ON and OFF.

* Increase the set value for Pn522.

* Change the mode from 2 to 3.

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

An error occurred during
the calculation of the
mass ratio.

Refer to the following table B Errors during Calculation of Mass Ratio.

Travel distance setting
error

The travel distance is set to approximately 5
mm or less, which is less than the minimum
adjustable travel distance.

Increase the travel distance. It is recom-
mended to set the travel distance to around
90 mm.

The positioning
completed signal (/COIN)

* Increase the set value for Pn522.

did not turn ON within
approximately 10 seconds
after positioning
adjustment was
completed.

The positioning completed width is too nar-
row or the proportional control (P control)
is being used.

 If P control is used, turn OFF the /P-CON
signal.

A setting error occurred in
the mass ratio calculation
when the tuning-less

function was activated.

When the tuning-less function was
activated, Jcalc was set to OFF, so the mass
ratio was not calculated.

 Turn OFF the tuning-less function.
 Set Jcalc to ON, so the mass ratio will be
calculated.

Errors during Calculation of Mass Ratio

The following table shows the probable causes of errors that may occur during the calculation of the mass
ratio with the Jcalc set to ON, along with corrective actions for the errors.

Error . .
Display Cause Corrective Action
Errl The SERVOPACK started calculating the mass | ¢ Increase the speed loop gain (Pn100).
ratio, but the calculation was not completed. * Increase the STROKE (travel distance).
. . Set the calculation value based on the machine specifi-
Err2 The mass ratio ﬂuctugted greatly and did not cations in Pn103 and execute the calculation with the
converge within 10 tries.
Jcalc set to OFF.
Er3 Low-frequency vibration was detected. Double the mass calculating start level (Pn324).
- * Increase the force limit value.
Errd The force limit was reached. * Double the mass calculating start level (Pn324).
While calculating the Imass ratio, the ‘speed eon- Operate the SERVOPACK with PI control while calcu-
Err5 trol was set to proportional control with P-CON . )
input lating the mass ratio.
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3)

Related Functions

This section describes the functions related to the advanced autotuning function.

Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning.

Parameter Function When Enabled | Classification

Does not set the 1st notch filter automatically using

nOOO0 1y ity function,
Sets the 1st notch filter automatically using the utility

n.O00O01 function.
[Factory setting] ) )

Pn460 - - Immediately Tuning
n.0ooo Does not set the 2nd notch filter automatically using
’ the utility function.

Sets the 2nd notch filter automatically using the util-

n.O0100 ity function.
[Factory setting]

Anti-Resonance Control Adjustment Function
This function reduces low vibration frequency; which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.0ooo D(_)es notuse .the anti-resonance control automatically
using the utility function.
Pn160 Uses the anti-resonance control automatically using Immediately Tuning
n.O0O10 the utility function.
[Factory setting]

Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
and model following control with vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for model following control with
vibration suppression before executing advanced autotuning.

Note: This function uses model following control. Therefore, the function can be executed only if the mode is set to 2 or 3.

Related Parameters

Parameter Function When Enabled | Classification
Does not use the vibration suppression function auto-
n.cooO0O . ; o .
matically using the utility function.
Pn140 Uses the vibration suppression function automatically Immediately Tuning
n.O0100 using the utility function.
[Factory setting]
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B Friction Compensation

This function compensates for changes in the following conditions.

* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
+ Changes in the load resistance resulting from fluctuations in the machine assembly
* Secular changes in the load resistance

Conditions to which friction compensation is applicable depend on the mode. The friction compensation set-
ting in Pn408.3 applies when the mode is 1.

Mode
Friction Mode = 1 Mode = 2 Mode = 3
Compensation
Selection
FFcht(I):lr)I/:l Adjusted without the friction
Pn408 | setting] compensation function. Adjusted with the friction Adjusted with the friction
compensation function. compensation function.
Adjusted with the friction
n.1000 . .
compensation function.

B Feedforward

» Model following control is used to make optimum feedforward settings in the servo.
0 Therefore, model following control from the host controller is not used together with
either the speed feedforward input or force feedforward input. An improper speed
IMPORTANT feedforward input or force feedforward input may result in overshooting.

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain (Pn109)
(refer to 5.9.1) will become unavailable.

The following settings are required if model following control is used from the host controller (through the
Command Option Module) together with the speed feedforward input or force feedforward input.

Parameter Function When Enabled | Classification

Does not use the model following control together
n.0O000 with speed/force feedforward input.
Pn140 [Factory setting] Immediately Tuning

Uses the model following control together with

n. 1000 speed/force feedforward input.
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5.3.3 Related Parameters

The following parameters are set automatically by using advanced autotuning function.

Parameter Name
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Pn124 Friction Compensation Frequency Correction
Pn125 Friction Compensation Gain Correction
Pn141 Model Following Control Gain
Pn143 Model Following Control Bias (Forward Direction)
Pn144 Model Following Control Bias (Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B
Pn147 Model Following Control Speed Feedforward Compensation
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
Pn401 Force Reference Filter Time Constant
Pn408 Notch Filter Selection/Friction Compensation Selection
Pn409 Ist Notch Filter Frequency
Pn40A 1st Notch Filter Q Value
Pn40C 2nd Notch Filter Frequency
Pn40D 2nd Notch Filter Q Value
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5.4

5.4.1

Advanced Autotuning by Reference (Fn202)

This section describes the adjustments with advanced autotuning by reference.

» Advanced autotuning by reference starts adjustments based on the set speed loop
0 gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration
when starting adjustments. In this case, make adjustments after setting a fully stable
IMPORTANT gain using one-parameter tuning (Fn203).

Advanced Autotuning by Reference

Advanced autotuning by reference is used to automatically achieve optimum tuning of the SERVOPACK in
response to the user reference inputs from the host controller.

Advanced autotuning by reference is performed generally to fine-tune the SERVOPACK after advanced auto-
tuning of the SERVOPACK has been performed.

If the mass ratio is set correctly in Pn103, advanced autotuning by reference can be performed without per-
forming advanced autotuning.

Movement|
7
Reference

>

Reference

Response

<—

Host controller distance

SERVOPACK

Advanced autotuning by reference performs the following adjustments.

* Gains (e.g., position loop gain and speed loop gain)
* Filters (force reference filter and notch filter)
* Friction compensation
* Anti-resonance control
* Vibration suppression
Refer to 5.4.3 Related Parameters for parameters used for adjustments.

For information on how to input operation references, refer to the manual of the connected command option
module.

/\ CAUTION

» Because advanced autotuning by reference adjusts the SERVOPACK during automatic operation, vibra-
tion or overshooting may occur. To ensure safety, perform advanced autotuning by reference in a state
where the SERVOPACK can come to an emergency stop at any time.

» Be sure to set a suitable value for the mass ratio (Pn103) using advanced autotuning before advanced
autotuning by reference is performed. If the setting greatly differs from the actual mass ratio, normal con-
trol of the SERVOPACK may not be possible, and vibration may result.

n Adjustments
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5 Adjustments

5.4.1 Advanced Autotuning by Reference

(1) Before Performing Advanced Autotuning by Reference

Check the following settings before performing advanced autotuning by reference. The message “NO-OP”
indicating that the settings are not appropriate will be displayed, if all of the following conditions are not met.

* The SERVOPACK must be in Servo Ready status (Refer to 4.6.4).

* There must be no overtravel.

* The servomotor power must be OFF.

* The position control must be selected when the servomotor power is ON.

* The gain selection switch must be in manual switching mode (Pn139.0 = 0).

* Gain setting 1 must be selected.

* The test without a motor function must be disabled. (Pn00C.0 = 0).

+ All warnings must be cleared.

* The write prohibited setting (Fn010) must not be set to write-protect parameters.
* The tuning-less function must be disabled (Pn170.0 = 0).

(2) When Advanced Autotuning by Reference Cannot Be Adjusted

Advanced autotuning by reference may not be performed normally under the following conditions. If the
result of autotuning is not satisfactory, perform one-parameter tuning. Refer to 5.5 One-parameter Tuning
(Fn203) for details.

« The travel distance in response to references from the host controller is the same as or smaller than the set
positioning completed width (Pn522).

» The motor speed in response to references from the host controller is the same as or smaller than the set zero
speed level (Pn581).

* The stopping time, i.e., the period while the positioning completed /COIN signal is OFF, is 10 ms or shorter.
* The rigidity of the load is low and vibration occurs when positioning is performed.

* The position integration function is used.

* P control operation (proportional control) is performed.

* The mode switch is used.

* The positioning completed width (Pn522) is too small.

pleted width (Pn522). Set the electronic gear ratio (Pn20E/Pn210) and positioning
completed width (Pn522) to the actual value during operation.

IMPORTANT « Unless the positioning completed signal (/COIN) is turned ON within approximately 3
seconds after positioning has been completed, “WAITING” will blink. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately 10
seconds, “Error” will blink for 2 seconds and tuning will be aborted.

o » Advanced autotuning by reference makes adjustments based on the positioning com-

Change only the overshoot detection level (Pn561) to finely adjust the amount of overshooting without chang-
ing the positioning completed width (Pn522). Because Pn561 is set by default to 100%, the allowable amount
of overshooting is the same amount as that for the positioning completed width.

When Pn561 is set to 0%, the amount of overshooting can be adjusted without any overshooting in the posi-
tioning completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [ Speed | [Position] [ Force | I
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup
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5.4 Advanced Autotuning by Reference (Fn202)

5.4.2

Advanced Autotuning by Reference Procedure

The following procedure is used for advanced autotuning by reference.

Advanced autotuning by reference is performed from the Digital Operator (option) or SigmaWin+.

The operating procedure from the Digital Operator is described here.

For basic operations of the Digital Operator, refer to the 2V series User s Manual, Operation of Digital Oper-
ator (SIEP S800000 55).

(1) Operating Procedure

Step Display after Operation Keys Operation
BB —FUNCTION— MODE/SET Press the Key to view the main menu for the
Fn201:AAT L utility function mode.

1 Fn202:Re f-AAT .
Fn203:0nePrmTun Use the or Key to move through the list,
Fn204:A-Vib Sup A v select Fn202.

,— Status Display
2 Advanced AT DATA Press the Key to display the initial setting screen
Mode=3 Type=2 for advanced autotuning by reference.
BB Advanced AT A v
3 Press the[ A ] [ V] or [R] Key and set the items in
Mo de=3 Type=2
SOROLL steps 3-1 and 3-2.
A
EMode Selection
Select the mode.
3-1 | Mode = 1: Makes adjustments considering responsiveness and stability. (Standard level)
Mode = 2: Makes adjustments for positioning. [Factory setting]
Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.
EType Selection
Select the type according to the machine element to be driven.
32 If there is noise or the gain does not increase, better results may be obtained by changing the rigid type.
Type = 1: For belt drive mechanisms.
Type = 2: For ball screw drive mechanisms [Factory setting].
Type = 3: For rigid systems, such as a gear.
5B A dvanced AT Eress the _ Key. The advanced autotuning execu-
Pn103=00000 tion screen will be displayed.

4 Pn100=0040.0 DATA Note:

Pn101=0020.00 . « » 1 .

Pr141-0050. 0 If the mode is set to 2 or 3, the “Pn102” display will
change to the “Pn141”.

RUN Advanced AT

Pn103=00300

5 Pn100=00%40.0 Input a servo ON command.
Pn101=0020.00
Pn141=0050.0

b . A v [ kE b
DU Advanoed AT Stgrt to adjust using . or Key. “ADJ” will
PRn103=00300 blink on the status display.
6 Pn100=0100.0 A \Y4 Note:
Pn101=0006.36 Adjustment cannot be performed during “BB” is
Pn141=0150.0 .
shown on the status display.
ADJ Ad d AT .
Pn103=00 ; ; 3 °° When the .adju_stment has been completed normally,

7 Pn100=0100.0 “END” will blink for approx. 2 seconds and “ADJ”
Pn101=0006.36 will be displayed on the status display.
Pn141=0150.0

n Adjustments
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5.4.2 Advanced Autotuning by Reference Procedure

Step Display after Operation Keys Operation
Press the Key. The adjusted values will be writ-
RUN Advanced AT ten to the SERVOPACK, “DONE” will blink for
Pn1083=00300 approx. 2 seconds, and then “RUN” will be dis-
8 Pn100=0100. O DATA

Pn101=0006. 36
Pn141=0150. 0

played.
Note: Not to save the values set in step 6, press the

Key. The display will return to the display
in step 1.

9 | To enable the change in the setting, turn OFF the power and ON again.

(2)

Failure in Operation

This section describes the causes and corrective actions in case the operation has not been successfully com-

pleted.

B [f “NO-OP” is shown

Probable Cause

Corrective Actions

The main circuit power supply was OFF.

Turn ON the main circuit power supply.

An alarm or warning occurred.

Remove the cause of the alarm or the warning.

Overtraveling occurred.

Remove the cause of the overtravel.

Gain setting 2 was selected by gain switching.

Turn OFF the automatic gain switching.

The HWBB function operated.

Cancel the HWBB function.

B [f “Error’ is shown

Error

Probable Cause

Corrective Actions

The gain adjustment
was not successfully
completed.

Machine vibration is occurring or the posi-
tioning completed signal (/COIN) is repeat-
edly turning ON and OFF.

Increase the set value for Pn522.

* Change the mode from 2 to 3.

* If machine vibration occurs, suppress the
vibration with the anti-resonance control
adjustment function and the vibration sup-
pression function.

The positioning
completed signal
(/COIN) did not turn ON
within approximately 10
seconds after
positioning adjustment
was completed.

being used.

The positioning completed width is too nar-
row or the proportional control (P control) is | « If P control is used, turn OFF the /P-CON

Increase the set value for Pn522.

signal.




5.4 Advanced Autotuning by Reference (Fn202)

(3) Related Functions

This section describes the functions related to the advanced autotuning by reference.

Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing
advanced autotuning by reference.

Parameter Function When Enabled | Classification

Does not set the 1st notch filter automatically using

n.0O0o the utility function.

Sets the 1st notch filter automatically using the utility
n.O00O0O1 function.

[Factory setting] . .
Pn460 Immediately Tuning

n.0ooo Does not set the? 2nd notch filter automatically using
the utility function.

Sets the 2nd notch filter automatically using the util-
n.0O0100 ity function.
[Factory setting]

Anti-Resonance Control Adjustment Function
This function reduces low vibration frequency; which the notch filter does not detect.
Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)

When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
by reference and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.00000 Does not use j[he anti-resonance control automatically
using the utility function.
Pn160 Uses the anti-resonance control automatically using Immediately Tuning
n.OO10 the utility function.
[Factory setting]

Vibration Suppression

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

Usually, set this function to Auto Setting. (The vibration suppression function is factory-set to Auto Setting.)
When this function is set to Auto Setting, vibration will be automatically detected during advanced autotuning
by reference and model following control with vibration suppression will be automatically adjusted and set.
Set this function to Not Auto Setting only if you do not change the setting for model following control with
vibration suppression before executing advanced autotuning by reference.

Note: This function uses model following control. Therefore, the function can be executed only if the mode is set to 2 or 3.

Related Parameters

Parameter Function When Enabled | Classification
Does not use the vibration suppression function auto-
n.0oa0d . : o .
matically using the utility function.
Pn140 Uses the vibration suppression function automatically Immediately Tuning
n.O0100 using the utility function.
[Factory setting]

n Adjustments
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5 Adjustments

5.4.2 Advanced Autotuning by Reference Procedure

B Friction Compensation
This function compensates for changes in the following conditions.
* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine

* Changes in the load resistance resulting from fluctuations in the machine assembly
« Secular changes in the load resistance

Conditions to which friction compensation is applicable depend on the mode. The friction compensation set-
ting in Pn408.3 applies when the mode is 1.

Mode
Friction Mode = 1 Mode = 2 Mode =3
Compensation
Selection
FF(E)\ES)I/:] Adjusted without the friction
Pna0g | setting] compensation function. Adjusted with the friction Adjusted with the friction
. . — compensation function. compensation function.
n1000 Adjusted with the friction
’ compensation function.
B Feedforward
» Model following control is used to make optimum feedforward settings in the servo.
o Therefore, model following control is not used from the host controller together with
either the speed feedforward input or force feedforward input. An improper speed
IMPORTANT feedforward input or force feedforward input may result in overshooting.

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward reference
(Pn109) (refer to 5.9.1) will be lost.

The following settings are required if model following control is used from the host controller (through the
Command Option Module) together with the speed feedforward input or force feedforward input.

Parameter Function When Enabled | Classification

Does not use the model following control together
n.0O000 with speed/force feedforward input.

Pn140 [Factory setting] Immediately Tuning

Uses the model following control together with

n. 1000 speed/force feedforward input.
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5.4 Advanced Autotuning by Reference (Fn202)

5.4.3 Related Parameters

The following parameters are set automatically by using advanced autotuning by reference. Manual adjust-

ments are not required.

Parameter Name
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Pn124 Friction Compensation Frequency Correction
Pn125 Friction Compensation Gain Correction
Pn141 Model Following Control Gain
Pn143 Model Following Control Bias (Forward Direction)
Pn144 Model Following Control Bias (Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B
Pn147 Model Following Control Speed Feedforward Compensation
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
Pn401 Force Reference Filter Time Constant
Pn408 Notch Filter Selection/Friction Compensation Selection
Pn409 1st Notch Filter Frequency
Pn40A 1st Notch Filter Q Value
Pn40C 2nd Notch Filter Frequency
Pn40D 2nd Notch Filter Q Value

n Adjustments
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5 Adjustments

5.5.1 One-parameter Tuning

5.5 One-parameter Tuning (FN203)
This section describes the adjustments with one-parameter tuning.

5.5.1 One-parameter Tuning

One-parameter tuning is used to manually make tuning level adjustments during operation with a position ref-
erence or speed reference input from the host controller.

One-parameter tuning enables automatically setting related servo gain settings to balanced conditions by
adjusting one or two autotuning levels.

One-parameter tuning performs the following adjustments.

* Gains (e.g., position loop gain and speed loop gain)
» Filters (force reference filter and notch filter)

* Friction compensation

* Anti-resonance control

Refer to 5.5.4 Related Parameters for parameters used for adjustments.

For information on how to input position references or speed references, refer to the manual of the connected
command option module.

Perform one-parameter tuning if satisfactory responsiveness is not obtained with advanced autotuning or
advanced autotuning by reference.

To fine-tune each servo gain after one-parameter tuning, refer to 5.8 Additional Adjustment Function.

/\ CAUTION

« Vibration or overshooting may occur during adjustment. To ensure safety, perform one-parameter tuning in
a state where the SERVOPACK can come to an emergency stop at any time.

» Be sure to set a suitable value for the mass ratio (Pn103) using advanced autotuning before one-parame-
ter tuning is performed. If the setting greatly differs from the actual mass ratio, normal control of the SER-
VOPACK may not be possible, and vibration may result.

(1) Before Performing One-parameter Tuning

Check the following settings before performing one-parameter tuning.

a) A message (NO-OP) indicating that no operations are possible will be displayed, if all of the following
conditions are not met.

* The tuning-less function must not be enabled.

* Test without motor function must not be enabled. (Pn00C.0 = 0)
b) Observe the following condition to ensure operation.

* The write prohibited setting (Fn010) must not be set.

* The tuning mode must be set to 0 or 1 in speed control.

(2) Usage Restrictions

The tuning mode is restricted to 0 or 1 if speed control is used.
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5.5 One-parameter Tuning (Fn203)

5.5.2

One-parameter Tuning Procedure

The following procedure is used for one-parameter tuning.
Operation procedures will vary in accordance with the tuning mode being used.

* When the tuning mode is set to 0 with priority given to stability or when the tuning mode is set to 1 with pri-
ority given to responsiveness, refer to (1) Setting the Tuning Mode to 0 or 1.

* When the tuning mode is set to 2 or 3 for adjustments in positioning, refer to (2) Setting the Tuning Mode to
2or 3.

One-parameter tuning is performed from the Digital Operator (option) or SigmaWin+.
The operating procedure from the Digital Operator is described here.

For basic operations of the Digital Operator, refer to the 2-V series User s Manual, Operation of Digital Oper-
ator (SIEP S800000 55).

(1) Setting the Tuning Mode to 0 or 1

Step Display after Operation Keys Operation
RUN —FUNCTION— MODE/SET Press the Key to view the main menu for the
1 Fn202:Ref-AAT o utility function mode.
Fn203:0nePrmTun .
Fn204:A-Vib Sup Use the or Key to move through the list,
Fn208:Vib Sup A v select Fn203.
Press the Key to display the mass ratio set in
Pn103 at present. To change the setting, move the
— Status Display cursor with the or Key and change the set
BB —OnePrmTun— value with the [A ] or [ V] Key.
2 Pn103=00300 DATA .
Note:
If the display does not switch and “NO-OP” is dis-
played, take corrective action after checking the items
given in 5.5.1 (1) Before Performing One-parameter
Tuning.
BB —OnePrmTun—
3 Settine OATA Press the Key to display the initial setting screen
Tuning Mode = 2 for one-parameter tuning.
Type = 2
BB —OnePrmTun— A v
4 Settineg Press the[A ], or Key and set the items in
Tuning Mode = 2 SCROLL steps 4-1 and 4-2.
Type = 2 A
ETuning Mode Selection
Select the tuning Mode. Select the tuning mode 0 or 1.
4-1 . . > . o
Tuning Mode = 0: Makes adjustments giving priority to stability.
Tuning Mode = 1: Makes adjustments giving priority to responsiveness.
EType Selection
Select the type according to the machine element to be driven.
42 If there is noise or the gain does not increase, better results may be obtained by changing the rigid type.
Type = 1: For belt drive mechanisms.
Type = 2: For ball screw drive mechanisms [Factory setting].
Type = 3: For rigid systems, such as a gear.
5 Input a servo ON command from the host controller.
The display will change from “BB” to “RUN.”
RUN —OnePrmTun—
Pn100=0040.0
6 Pn101=0020.00 DATA Press the Key to display the set value.
Pn102=0040.0

a Adjustments
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5.5.2 One-parameter Tuning Procedure

Step Display after Operation Keys Operation

Adjust the responsiveness by changing the level.

After pressing the Key, the present level will be

displayed.

Move the cursor with the or Keys and

adjust the level with or Keys, and press the

Key.

<When vibration occurs>

The higher the level, the greater the responsiveness

< > will be. If the value is too large, however, vibration
RUN —OnePrmTun— Willoccur.
7 LEVEL = 0050 A \"4 If that occurs, press the Key. The SERVOPACK
will automatically detect the vibration frequencies
NPT NP2 ARES @ AT and make notch filter or anti-resonance control set-
tings.

When the notch filter is set, “NF1” or “NF2” will be

displayed on the bottom row.

When anti-resonance control is set, “ARES” is dis-

played.

Note: If the vibration is great, the vibration frequency
will be detected even if the Key is not
pressed and a notch filter or anti-resonance
control will be set.

RUN —OnePrmTun—
8 E : 1 g ? - 8 8 ? g: 8 DATA Press the Key. A confirmation screen is dis-
Pn102=0050.0 played after level adjustment.

* Press the Key. The adjusted values will be
written to the SERVOPACK. “DONE” will be dis-
played for approx. 2 seconds, and then “RUN” will

RUN —OnePrmTun— bedisplayed
Pn100=00[50.0 :

9 Pn101=00(16.0 DATA * Not to save the values set in step 7, press the
Pn102=00[50.0 Key.

* To readjust the responsiveness by changing the
level before saving the values set in step 7, press
the Key. The screen in step 7 will appear.

B o2 Rotomnr 1ONT oo Press the Key to complete the one-parameter
10 ||Fn203:0nePrmTun ) tuning operation. The screen in step 1 will appear

Fn204:A-Vib Sup again.

Fn205:Vib Sup




5.5 One-parameter Tuning (Fn203)

(2) Setting the Tuning Mode to 2 or 3

Step Display after Operation Keys Operation
RUN —FUNCTION— MODEISET Press the Key to view the main menu for the
1 Fn202:Ref-AAT Bnd utility function mode.
Fn203:0nePrmTun .
Fn204:A-Vib Sup Use the or Key to move through the list,
Fn205:Vib Sup A \ select Fn203.
Press the Key to display the mass ratio set in
. Pn103 at present. To change the setting, move the
,— Status Display .
cursor with the or Key and change the set
B B —0 P T — .
2 Pn103=002(5)0rm r DATA Valuew1ththeorKey.

Note: If the display does not switch and “NO-OP” is
displayed, take corrective action after checking
the items given in 5.5.1 (1) Before Performing
One-parameter Tuning.

BB —OnePrmTun—
3 Setting DATA Press the Key to display the initial setting screen
Tuning Mode = 2 for one-parameter tuning.
Type = 2
BB —OnePrmTun— A v
4 Settineg Press the[ A ], or Key and set the items in
Tuning Mode = 2 SCROLL Steps 4-1 and 4-2.
Type = 2 A
ETuning Mode Selection
Select the tuning Mode. Select the tuning mode 2 or 3.
4-1 | Tuning Mode = 2: Enables the model following control, and makes adjustments for positioning.
Tuning Mode = 3: Enables the model following control, and makes adjustments for positioning, giving priority
to overshooting suppression.
HType Selection
Select the type according to the machine element to be driven.
42 If there is noise or the gain does not increase, better results may be obtained by changing the rigid type.
Type = 1: For belt drive mechanisms.
Type = 2: For ball screw drive mechanisms [Factory setting].
Type = 3: For rigid systems, such as a gear.
5 Input an servo ON command from the host controller.

The display will change from “BB” to “RUN.”

RUN —OnePrmTun—
Pn100=0040.0

6 Pn101=0020.00 DATA Press the Key to display the set value.
Pn141=0050.0

n Adjustments
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5.5.2 One-parameter Tuning Procedure

Step

Display after Operation

Keys

Operation

RUN —OnePrmTun—
FF LEVEL=0050. O
FB LEVEL=0040. O

NF 1 NF 2 ARES

PATA

Adjust the responsiveness by changing the FF and FB
levels.

Press the Key to display the present level. Move
the cursor with the Key and change the set value
with the[ A or [V Keys.

After the setting is changed, press the Key.
<When vibration occurs>

The higher the level, the greater the responsiveness

will be. If the value is too large, however, vibration
will occur.

If that occurs, press the Key. The SERVOPACK
will automatically detect the vibration frequencies
and make notch filter or anti-resonance control set-
tings. When the notch filter is set, “NF1” or “NF2”
will be displayed on the bottom row.

When the anti-resonance control is set, “ARES” is
displayed.

Notes:

« If the vibration is great, the vibration frequency
will be detected even if the Key is not pressed
and a notch filter or anti-resonance control will be
set.

The higher the FF level, the shorter the positioning
time will be. If the level is too high, however, over-
shooting will occur.

If the FF level is changed when the linear servomo-
tor is stopped and no reference is input, this new
value will be effective, and the linear servomotor’s
responsiveness will be changed. To safely adjust
the FF level, wait until all operations have been
completed and check the responsiveness. When the
FF level is changed largely, vibration may occur
because the responsiveness is changed rapidly.
The message, “FF LEVEL”, blinks until the
machine reaches the effective FF level. If the linear
servomotor does not stop approximately 10 sec-
onds after the FF level is changed, the setting is no
longer effective and will automatically return to the
previous setting.

If the vibration is too small, the SERVOPACK may
not automatically detect the vibration frequencies.
If so, press the Key to forcibly start the detec-

tion.

RUN —OnePrmTun—
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

NF 1

DATA

Press the Key. A confirmation screen is dis-
played after level adjustment.

RUN —OnePrmTun—
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

NF1

DATA

* Press the Key. The adjusted values will be
written to the SERVOPACK, “DONE” will be dis-
played for approx. 2 seconds, and then “RUN” will
be displayed.

* Not to save the values set in step 7, press the
Key.

* To readjust responsiveness by changing the level
before saving the values set in step 7, press the[ < ]
Key. The screen in step 7 will appear.

10

Fn204:A-Vib

RUN —FUNCTION—
Fn202:Re f-AAT
Fn203:0nePrmTun
Sup

Fn205:Vib Sup

MODE/SET

Press the Key to complete the one-parameter
tuning operation. The screen in step 1 will appear
again.




5.5 One-parameter Tuning (Fn203)

(3) Related Functions

This section describes functions related to one-parameter tuning.

B Notch Filter

Usually, set this function to Auto Setting. (The notch filter is factory-set to Auto Setting.)
If this function is set to Auto Setting, vibration will be detected automatically and the notch filter will be set.

Set this function to Not Auto Setting only if you do not change the notch filter setting before executing one-

parameter tuning.
Parameter Function When Enabled | Classification

n.000I0 Does not set the_ Ist notch filter automatically using
the utility function.
Sets the 1st notch filter automatically using the utility

n.O00O01 function.
[Factory setting] ) )

Pn460 - - Immediately Tuning

Does not set the 2nd notch filter automatically using

n.0oO0O - .
the utility function.
Sets the 2nd notch filter automatically using the util-

n.O0100 ity function.
[Factory setting]

B Anti-Resonance Control Adjustment Function

This function reduces low vibration frequency; which the notch filter does not detect.

Usually, set this function to Auto Setting. (The anti-resonance control is factory-set to Auto Setting.)
When this function is set to Auto Setting, vibration will be automatically detected during one-parameter tun-
ing and anti-resonance control will be automatically adjusted and set.

Parameter Function When Enabled | Classification
n.Oooo qus notuse j[he anti-resonance control automatically
using the utility function.
Pn160 Uses the anti-resonance control automatically using Immediately Tuning
n.O0O10 the utility function.
[Factory setting]

“ARES” will blink on the digital operator when anti-resonance control adjustment function is set.

RUN —OnePrmTun—
FF LEVEL = 0050
FB LEVEL = 0040
NF1 NF2 ARES

n Adjustments
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5.5.2 One-parameter Tuning Procedure

B Friction Compensation

This function compensates for changes in the following conditions.

* Changes in the viscous resistance of the lubricant, such as the grease, on the sliding parts of the machine
* Changes in the load resistance resulting from fluctuations in the machine assembly
« Secular changes in the load resistance

Conditions to which friction compensation is applicable depend on the tuning mode. The friction compensa-
tion setting in Pn408.3 applies when the mode is 0 or 1.

Mode
Friction Tuning Mode = 0 Tuning Mode = 1 Tuning Mode = 2 Tuning Mode = 3
Compensation
Selecting
n.0O000O Adjusted without the | Adjusted without the
[Factory friction compensation | friction compensation ) ) ) )
setting] function. function. Adjusted with the | Adjusted with the
Pn408 friction compensation | friction compensation
Adjusted with the Adjusted with the function. function.
n.1000 friction compensation | friction compensation
function. function.

B Feedforward

» Model following control is used to make optimum feedforward settings in the servo.
Therefore, model following control from the host controller is not used together with
either the speed feedforward input or force feedforward input. An improper speed
feedforward input or force feedforward input may result in overshooting.

O

IMPORTANT

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain (Pn109)
(refer to 5.9.1) will be lost.

The following settings are required if model following control is used from the host controller (through the
Command Option Module) together with speed feedforward input or force feedforward input.

Parameter Function When Enabled | Classification
Does not use the model following control together
n.0O000 with speed/force feedforward input.
Pn140 [Factory setting] Immediately Tuning
n1000 Uses the model following control together with
’ speed/force feedforward input.
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5.5.3 One-parameter Tuning Example

The following procedure is used for one-parameter tuning on the condition that the tuning mode is set to 2, or
3. This mode is used to reduce positioning time.

Step | Measuring Instrument Display Example Operation
\ )/ Position error
t pulse
. | | Measure the positioning time after setting the mass ratio
1 LR Ty (Pn103) correctly. Tuning will be completed if the specifica-
\\(Reference puise tions are met here. Save the tuning results in the SERVO-
I [ i] | \speed j PACK.
—J I (500 mm/s)
Ecér?wigloer:iendgsignal T

1 | —1 The positioning time will become shorter if the FF level is
{ \ - —t increased.
- The tuning will be completed if the specifications are met.
Save the tuning results in the SERVOPACK. If overshooting
occurs before the specifications are met, go to step 3.

3 \ . \ Overshooting will be reduced if the FB level is increased.
P If the overshooting is solved, go to step 4.

The graph shows overshooting generated with the FF level
increased in step 3. In this state, the overshooting occurs, but
B i e the positioning setting time is short.
The tuning will be completed if the specifications are met.
; | Save the adjustment results in the SERVOPACK. If overshoot-
\i ing occurs before the specifications are met, repeat steps 3 and
4.
‘: | If vibration occurs before the overshooting is eliminated, sup-
T ‘ press the vibration by the notch filter and anti-resonance con-
! : trol.
| ! { Note:
i The vibration frequencies may not be detected if the vibration
is too small. If that occurs, press the Key to forcibly detect
the vibration frequencies.

5 Save the adjustment results in the SERVOPACK.

n Adjustments

5-39



5 Adjustments

5.5.4 Related Parameters

5.5.4 Related Parameters

The following parameters are set automatically by using one-parameter tuning. Manual adjustments are not

required.
Parameter Name
Pn100 Speed Loop Gain
Pn101 Speed Loop Integral Time Constant
Pn102 Position Loop Gain
Pn121 Friction Compensation Gain
Pn123 Friction Compensation Coefficient
Pn124 Friction Compensation Frequency Correction
Pn125 Friction Compensation Gain Correction
Pn141 Model Following Control Gain
Pn143 Model Following Control Bias (Forward Direction)
Pn144 Model Following Control Bias (Reverse Direction)
Pn147 Model Following Control Speed Feedforward Compensation
Pn161 Anti-Resonance Frequency
Pn163 Anti-Resonance Damping Gain
Pn401 Force Reference Filter Time Constant
Pn408 Notch Filter Selection/Friction Compensation Selection
Pn409 1st Notch Filter Frequency
Pn40A 1st Notch Filter Q Value
Pn40C 2nd Notch Filter Frequency
Pn40D 2nd Notch Filter Q Value
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5.6

5.6.1

(1)

Anti-resonance Control Adjustment Function (Fn204)

This section describes how to adjust the anti-resonance control.

Anti-resonance Control Adjustment Function

The anti-resonance control adjustment function increases the effectiveness of the vibration suppression after
one-parameter tuning.

The anti-resonance control adjustment function (Pn204) is an effective way to control the frequent vibration
between 100 Hz and 1000 Hz when the control gain increases.

Perform one-parameter tuning (Fn203) or use another method to increase the responsiveness after performing
this function. If the vibration gain is increased with one-parameter tuning performed, vibration may result
again. If that occurs, perform this function again to fine-tune the settings.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, there will be a large
response change after this function is enabled or disabled. Enable the function in a state where the
machine can come to an emergency stop at any time to ensure the safety operation of the machine.

» Be sure to set a suitable value for the mass ratio (Pn103) using advanced autotuning before executing the
anti-resonance control adjustment function. If the setting greatly differs from the actual mass ratio, normal
control of the SERVOPACK may not be possible, and vibration may result.

detected for frequencies outside of this range, and instead, “F----" will be displayed. If

that occurs, use one-parameter tuning with tuning mode 2 selected to automatically
IMPORTANT set a notch filter or use the vibration suppression function (Fn205).
Vibration can be reduced more effectively by increasing the present damping gain
(Pn163). The amplitude of vibration may become larger if the damping gain is exces-
sively high. Increase the vibration gain from about 0% to 200% in 10% increments
while checking the effect of vibration reduction. If the effect of vibration reduction is
still insufficient at a gain of 200%, cancel the setting, and lower the control gain using
a different method, such as one-parameter tuning.

0 « This function detects vibration between 100 and 1,000 Hz. Vibration will not be

Before Performing Anti-Resonance Control Adjustment Function

Check the following settings before performing anti-resonance control adjustment function.

a) A message (NO-OP) indicating that no operations are possible will be displayed, if all of the following
conditions are not met.
* The tuning-less function must not be enabled.
* Test without motor function must not be enabled. (Pn00C.0=0)
* Force control must not be selected.
b) Observe the following condition to ensure operation.
* The write prohibited setting (Fn010) must not be set.
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5.6.2 Anti-resonance Control Adjustment Function Operating Procedure

5.6.2

Anti-resonance Control Adjustment Function Operating Procedure

With this function, a control reference is sent, and the function is executed while vibration is occurring.
Anti-resonance control adjustment function is performed from the Digital Operator (option) or SigmaWin+.

The following three methods can be used for the anti-resonance control adjustment function. Select and use
the best method.

1. With Undetermined Vibration Frequency Before Adjusting the Anti-resonance Control
2. With Determined Vibration Frequency Before Adjusting the Anti-resonance Control
3. For Fine-tuning After Adjusting the Anti-resonance Control

The operating procedures from the Digital Operator are described here.

Refer to the 2~V series User s Manual, Operation of Digital Operator (SIEP S800000 55) for basic key oper-
ations of the Digital Operator.

With Undetermined Vibration Frequency Before Adjusting the Anti-resonance
Control

Step Display after Operation Keys Operation
RUN —FUNCTION— MODE/SET Press the Key to view the main menu for the
Fn203:0nePrmTun e utility function mode.
1 Fn204:A-Vib Sup A
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.

Press the Key to display the initial setting screen

= Status Display for tuning mode.

— Vib Sup— Note:
2 , _ DATA If the display does not switch and “NO-OP” is dis-
Tuning Mode = 0

played, take corrective action after checking the items
given in 5.6.1 (1) Before Performing Anti-resonance
Control Adjustment Function.

RUN — Vib Sup—
3 Tuning Mode = o A \Y4 Press the or Key and select the tuning mode
o “
Press the Key while “Tuning Mode = 0" is dis-
played. The screen shown on the left will appear. The
detection of vibration frequencies will start and
RUN —Vib Sup— “freq” will blink. Return to step 3 if vibration is not
detected.
4 freq = ———— H=z DATA Note:
damp = 0000 If a vibration is not detected even though a vibration

has occurred, lower the vibration detection sensibility
(Pn311). When this parameter is lowered, the detec-
tion sensitivity will be increased. Vibration may not
be detected accurately if too small value is set.




5.6 Anti-resonance Control Adjustment Function (Fn204)

Step Display after Operation Keys Operation
The vibration frequency will be displayed if vibration
is detected.
RUN — Vib Sup—
5 freq = 0400 Hz
damp = 0000
b |
' 1 W N Y o
__—T— | Positioning completed |
T VO ) I
Waveform
RUN — Vib Sup—
6 frea = 0400 Hz DATA Press the Key. The cursor will move to “damp,”
damp = 0000 and the blinking of “freq” will stop.
Move the cursor with the or Keys and
press the or Keys to set the damping gain.
] | T T
. |
[ & | |
LR | Error
p | i '
| !
a1 {1 1 1 ] |
TUN Vo s < > 1 ‘ Force reference
IRV up— H
" [
7 freq = 0400 Hz I | I
damp = 0120 | N IS [N IS N — ——
- ALY 11 | Posiioning completed
] i | ~ [ signal
Waveform
Note:
Increase the damping gain from about 0% to 200% in
10% increments while checking the effect of vibra-
tion reduction. If vibration reduction is still insuffi-
cient at a gain of 200%, cancel the setting, and lower
the control gain by using a different method, such as
one-parameter tuning.
If fine-tuning of the frequency is necessary, press the
RUN — Vib Sup— ST .
I “e SROLL Key. The cursor will move from “damp” to
8 freq = 0400 Hz A “freq”.
damp = 0120 If fine-tuning is not necessary, skip step 9 and go to
step 10.
RUN — Vib Sup—
9 ) vaso < > Move the cursor with the or Keys and press
req = z
damp = 0120 A v the or Keys to fine-tune the frequency.
RUN —Vib Sup—
Press Key to save the settings.
10 ; rea - 8 ‘1‘ ; g Hz DATA “DONE” will blink for approx. 2 seconds and “RUN”
ame will be displayed.
RUN —FUNCTION— .
Fn203:0nePrmTun VoSBT Press the Key to cqmplete the anti-resonance
1 Fn204:A-Vib Sup (=} control adjustment function. The screen in step 1 will

Fn205:Vib Sup
Fn206:Easy FFT

appear again.
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5.6.2 Anti-resonance Control Adjustment Function Operating Procedure

(2)

With Determined Vibration Frequency Before Adjusting the Anti-resonance Control

Step Display after Operation Keys Operation
RUN —FUNCTION— MODE/SET Press the Key to view the main menu for the
1 Fn203:0nePrmTun ad utility function mode.
Fn204:A-Vib Sup 3
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.
Press the Key to display the initial setting screen
TUN EEVE— If\(I)rttumng mode.
ote:

2 Tuning Mode = 0 DATA If the display does not switch and “NO-OP” is dis-
played, take corrective action after checking the items
givenin 5.6.1 (1) Before Performing Anti-Resonance
Control Adjustment Function.

RUN —FUNCTION—
A v i

3 Tuning Modse = 1 A v ‘I"{,e,ss the or Key and select the tuning mode
Press the Key while “Tuning Mode = 1" is dis-
played. The screen shown on the left will appear and
“freq” will blink.

1
RUN — Vib Sup— I [
4 freq = 0100 Hz DATA r |
damp = 0000
| T Force reference
h
1]¥] | |
__—T— | Positioning completed |
signal
Waveform
RUN — Vib Sup—
5 . 0100 H < > Move the cursor with the or Keys and press
req = z .
damp = 0000 A v the or Keys to adjust the frequency.
RUN — Vib Sup—
SCROLL SCROLL .
6 freq = 0400 Hz A Press the Key. The cursor will move to “damp”.
damp = 0000




5.6 Anti-resonance Control Adjustment Function (Fn204)

Step Display after Operation Keys Operation
Move the cursor with the or Key and press
the or Key to adjust the damping gain.
1] 1 T T
1 1y | |
[ 4 | |
LR | Error
P | i '
| !
_ Ul I I B B
TUN Vit Ssus < > 1 ‘ Force reference
— i up— ‘. -
[JF™ [
7 freq = 0400 Hz T | I
damp = 0020 | W IS [N IS N — ——
ALY |1 | Positoning completed |
[ T ~ [ signal
Waveform
Note:
Increase the damping gain from about 0% to 200% in
10% increments while checking the effect of vibra-
tion reduction. If vibration reduction is still insuffi-
cient at a gain of 200%, cancel the setting, and lower
the control gain by using a different method, such as
one-parameter tuning.
If fine-tuning of the frequency is necessary, press the
RUN — Vib Sup— ST .
I °e SROLL Key. The cursor will move from “damp” to
8 freq = 0400 Hz A “freq”.
damp = 0120 If fine-tuning is not necessary, skip step 9 and go to
step 10.
RUN — Vib Sup—
< > Move the cursor with | < | or | > | Keys and press the
9 f 0 H Y
re = z
damp = 0120 A v or Keys to fine-tune the frequency.
RUN — Vib Sup—
I °e Press Key to save the settings.
10 freq = 0400 Hz DATA “DONE” will blink for approx. 2 seconds and “RUN”
damp = 0120 will be displayed.
RUN —FUNCTION— = .
Fn203:0nePrmTun VODEET Press the Key to cqmplete the antl-.resonance .
11 Fn204:A-Vib Sup [ control adjustment function. The screen in step 1 will

Fn205:Vib Sup

Fn206:Easy

FFT

appear again.
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5.6.3 Related Parameters

(3) For Fine-tuning After Adjusting the Anti-resonance Control

Step Display after Operation Keys Operation

RUN —FUNCTION— MODEIET Press the Key to view the main menu for the

1 ||Enzozioneprmrun Rad utility function mode.
Fn204:A-Vib Sup
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.

Press the Key to display the “Tuning Mode = 1"
RUN FUNcCTIon— ;ssthownontheleft.
ote:

2 Tuning Mode = 1 DATA If the display does not switch and “NO-OP” is dis-
played, take corrective action after checking the items
givenin 5.6.1 (1) Before Performing Anti-Resonance
Control Adjustment Function.

RUN — Vib Sup—
I e Press the Key while “Tuning Mode = 1" is dis-

3 freq = 0400 Hz DATA played. The screen shown on the left will appear and

damp = 0120 “damp” will blink.
Move the cursor with the or Keys and press
the or Keys to set the damping gain.
RUN —Vib Sup— < > Note:
Increase the damping gain from about 0% to 200% in
4 frea = 0400 Hz 10% increments while checking the effect of vibra-
damp = 0150 A \"4 tion reduction. If vibration reduction is still insuffi-
cient at a gain of 200%, cancel the setting, and lower
the control gain by using a different method, such as
one-parameter tuning.
If fine-tuning of the frequency is necessary, press the
— Vi Sup— S .
RUN Vie ¢ P SoROLL Key. The cursor will move from “damp” to
S) freq = 0400 Hz A “freq”.
damp = 0150 If fine-tuning is not necessary, skip step 6 and go to
step 7.
RUN — Vib Sup—
6 < > Select a digit with or Keys, and press the
f = 0420 H
d ; :2 = 0150 : A v or Keys to fine-tune the frequency.
RUN — Vib Sup— Press Key to save the settings in the SERVO-
7 f = 0420 H DATA PACK. S
d ; :, Z = 0150 ‘ “DONE” will blink for approx. 2 seconds and “RUN”
- will be displayed.
RUN —FUNCTION— .
Fn203:0nePrmTun VOOEET Press the Key to cqmplete the anti-resonance
8 Fn204:A-Vib Sup (o control adjustment function. The screen in step 1 will
Fn205:Vib Sup appearagain.
Fn206:Easy FFT

5.6.3 Related Parameters

Pn160 and Pn161 are set automatically. The other parameters are not set automatically but the respective set
values in the parameters will apply.

Parameter Name
Pn160 Anti-resonance Control Related Switch
Pn161 Anti-resonance Frequency
Pn162 Anti-resonance Gain Compensation
Pn163 Anti-resonance Damping Gain
Pn164 Anti-resonance Filter Time Constant 1 Compensation
Pn165 Anti-resonance Filter Time Constant 2 Compensation




5.7 Vibration Suppression Function (Fn205)

5.7

5.7.1

(1)

(2)

3)

Vibration Suppression Function (Fn205)

This section describes the vibration suppression function.

Vibration Suppression Function

The vibration suppression function suppresses transitional vibration at frequency as low as 1 to 100 Hz that is
generated mainly when positioning if the machine stand vibrates.

This function is set automatically when advanced autotuning or advanced autotuning by reference is executed.
In most cases, this function is not necessary. Use this function only if fine-tuning is required or readjustment is
required as a result of a failure to detect vibration.

Perform one-parameter tuning (Fn203) or use another method to increase the responsiveness after performing
this function.

/\ CAUTION

« If this function is executed, related parameters will be set automatically. Therefore, the response before
and after using this function may vary greatly. Enable the function in a state where the machine can come
to an emergency stop at any time to ensure the safety operation of the machine.

» Be sure to set a suitable value for the mass ratio (Pn103) using advanced autotuning before executing
this function. If the setting greatly differs from the actual mass ratio, normal control of the SERVOPACK
may not be possible, and vibration may result.

detected for frequencies outside of this range, and instead, “F-----" will be displayed.
» Frequency detection will not be performed if no vibration results from position error or

IMPORTANT the vibration frequencies are outside the range of detectable frequencies. If so, use a
device, such as a displacement sensor or vibration sensor, to measure the vibration.

« If vibration frequencies automatically detected are not suppressed, the actual fre-
quency and the detected frequency may differ. Fine-tune the detected frequency if

necessary.

0  This function detects vibration frequency between 1 to 100 Hz. Vibration will not be

Before Performing Vibration Suppression Function

Check the following settings before performing the vibration suppression function.

a) A message (NO-OP) indicating that no operations are possible will be displayed, if all of the following
conditions are not met.
* The control must be set to position control.
* The tuning-less function must not be enabled.
* Test without motor function must not be enabled. (Pn00C.0 = 0)
b) Observe the following condition to ensure operation.
* The write prohibited setting (Fn010) must not be set.

Items Influencing Performance

If continuous vibration occurs when the linear servomotor is running, the vibration suppression function can-
not be used to suppress the vibration effectively. If the result is not satisfactory, perform anti-resonance control
adjustment function (Fn204) or one-parameter tuning (Fn203).

Detection of Vibration Frequencies

No frequency detection may be possible if the vibration does not appear as a position error or the vibration
resulting from the position error is too small.

The detection sensitivity can be adjusted by changing the setting for the remained vibration detection width
(Pn560) which is set in accordance with the value of the positioning completed width (Pn522). Perform the
detection of vibration frequencies after adjusting the remained vibration detection width (Pn560).
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5.7.2 Vibration Suppression Function Operating Procedure

5.7.2

(1)

Remained Vibration Detection Width

Pn560 Setting Range Setting Unit Factory Setting When Enabled
1 to 3000 0.1% 400 Immediately Setup

Classification

Note: Use a set value of 10% as a guideline. The smaller the set value is, the higher the detection sensitivity will be. If the
value is too small, however, the vibration may not be detected accurately.

Vibration frequencies automatically detected may vary more or less during each positioning operation. Per-
form positioning several times and make adjustments while checking the effect of vibration suppression.

Vibration Suppression Function Operating Procedure

The following procedure is used for vibration suppression function.

Vibration suppression function is performed from the Digital Operator (option) or SigmaWin+.
The operating procedure from the Digital Operator is described here.

For basic operations of the Digital Operator, refer to the 2~V series User s Manual, Operation of Digital Oper-
ator (SIEP S800000 55).

Note: If this function is aborted by pressing the Key, the SERVOPACK will continue operating until the linear servo-
motor comes to a stop. After the linear servomotor stops, the set value will return to the previous value.

The operation flow of the vibration suppression function is shown below.

Operation Flow

Execute steps 1 to 3.

Vibration detected? Adjust vibration using measuring device.

Execute steps 4 to 8.

v

( Completed )




5.7 Vibration Suppression Function (Fn205)

(2) Operating Procedure

Step

Display after Operation

Keys

Operation

1

Input a control reference and take the following steps while repeating positioning.

RUN
Fn204:

Fn206 :
Fn207

Fn2065:

:V—Monitor

—FUNCTION—
A—Vib Sup
Vib Sup
Easy FFT

MODE/SET

o

AV

Press the Key to view the main menu for the
utility function mode.

Use the or Key to move through the list,
select Fn205.

RUN

Measure f=———- Hz
Setting f=050.

DATA

Press the Key. The display shown on the left will
appear.
Measure f: Measurement frequency
Setting f: Setting frequency [Factory-set to the set
value for Pn145]
Notes:
« If the setting frequency and actual operating fre-
quency are different, “Setting” will blink.
The detected vibration frequency will be displayed.

RUN —Vib Sup—
f=010

f=050

4Hz
OHz

Measure
Setting

* Frequency detection will not be performed if there
is no vibration or the vibration frequency is outside
the range of detectable frequencies. The following
screen will be displayed if vibration is not detected.
If the vibration frequencies are not detected, pre-
pare a means of detecting and measuring the vibra-
tion. When the vibration frequencies are measured,
go to step 5 and manually set the measured vibra-
tion frequency.

RUN

Measure f
Setting f

RUN

Measure f
Setting f

SCROLL

>

Press the Key. The displayed “Measure f” value
will be displayed as the “Setting f” value as well.

M,
N N L W, N .
: Force

reference

Waveform

RUN

Measure f=
Setting f=

A

\4

>

<

If the vibration is not completely suppressed, press
the or Key to move the cursor, and press
the or Key to fine-tune the frequency. Skip
this step and go to step 7 if the fine-tuning of the fre-
quency is not necessary.

Note:
If the setting frequency and actual operating fre-
quency are different, “Setting” will blink.
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5.7.2 Vibration Suppression Function Operating Procedure

5-50

3)

Step Display after Operation Keys Operation
Press the Key. The “Setting £ will change to
usual display and the frequency currently displayed
will be set for the vibration suppression function.
——
RUN —Vib Sup— ] 1 1 1 1
6 Measure f=010. 4Hz DATA | I I I .H
Setting f=012. 4Hz ™ 1 1 1 o Error
Bl Y Force
I B reference
RUN —Vib Sup— Press the Key to save the settings in the SER-
7 VOPACK.
Measuref =————— Hz DATA . .
= “DONE” will blink for approx. 2 seconds and “RUN”

Settingf

will be displayed.

RUN —FUNCTION—

Fn204 MODEISET
8 Fn205 ()

Fn206

Fn207

Press the Key to complete the vibration suppres-
sion function. The screen in step 1 will appear again.

IMPORTANT

No settings related to the vibration suppression function will be changed during opera-
o tion.

If the linear servomotor does not stop approximately 10 seconds after the setting
changes, a timeout error will result and the previous setting will be enabled again.
The vibration suppression function will be enabled when the parameter is set in step 6.
The linear servomotor response, however, will change when the linear servomotor
comes to a stop with no reference input.

Related Function

This section describes a function related to vibration suppression.

B Feedforward

o

IMPORTANT

» Model following control is used to make optimum feedforward settings in the servo.

Therefore, model following control from the host controller is not used together with
either the speed feedforward input or force feedforward input. An improper speed
feedforward input or force feedforward input may result in overshooting.

If this function is performed, the feedforward reference (Pn109) will be ignored because model following con-

trol will be enabled.

The following settings are required if model following control is used from the host controller (through the
command option module) together with speed feedforward input or force feedforward input.

Parameter Function When Enabled | Classification
n.o000 Does not use the model following control together
’ with speed/force feedforward input. [Factory setting] ) )
Pn140 . . Immediately Tuning
n1000 Uses the model following control together with
) speed/force feedforward input.
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5.7.3 Related Parameters

The following parameters are set automatically by using vibration suppression function. Manual adjustments

are not required.

Parameter Name
Pn140 Model Following Control Related Switch
Pn141 Model Following Control Gain
Pn145 Vibration Suppression 1 Frequency A
Pn146 Vibration Suppression 1 Frequency B
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5.8.1 Switching Gain Settings

5.8 Additional Adjustment Function

5.8.1

This section describes the functions that can be used for additional fine tuning after making adjustments with
advanced autotuning, advanced autotuning by references, or one-parameter tuning.

* Switching gain settings

* Friction compensation

* Current Control Mode Selection

* Current Gain Level Setting

* Speed Detection Method Selection

Switching Gain Settings

Two gain switching functions are available, manual switching and automatic switching. The manual switch-
ing function uses an external input signal to switch gains, and the automatic switching function switches gains

automatically.
Parameter Function When Enabled | Classification
n.O0O00 Manual gain switching [Factory setting] ) )
Pn139 S — Immediately Tuning
n.O00O0O2 Automatic gain switching
Note: n.0O0OO1 is reserved. Do not set.
For the gain combinations for switching, refer to (1) Gain Combinations for Switching.
For the manual gain switching, refer to the manual of the connected command option module.
For the automatic gain switching, refer to (3) Automatic Gain Switching.
(1) Gain Combinations for Switching
Model e
Speed Loop " Force Model X Friction
Setting Syl (S8R Integral Time O Reference Following ellerilig) Compensation
Cag Constant Cap Filter Control Gain Ceniel L Gain
Compensation
Pn401 . Pnl142"
Pn101 Pnl41
. Pn100 Pn102 Force Model Follow- |Pnl21
Galr.] Speed Loop Speed Loqp Position Loop | Reference Model Follow- ing Control Friction Com-
Setting 1 : Integral Time . . . ing Control . : :
Gain Gain Filter Time . Gain Compen- | pensation Gain
Constant Gain P
Constant sation
Pn412 . Pnl149"
Pn105 Pn148 Pn122
. Pn104 Pn106 Ist Step 2nd Model Fol- :
Gain 2nd Speed Loop 2ndSpeed Loop | 5 4 Position 2nd Force Ref- | 2d Model Fol- lowing Control 2nd Gain for
Setting 2 . Integral Time . . lowing Control v Friction
Gain Loop Gain erence Filter . Gain Compen- :
Constant . Gain . Compensation
Time Constant sation

(2)

*  The switching gain settings for the model following control gain and the model following control gain compensation
are available only for manual gain switching. To enable the gain switching of these parameters, a gain switching input

signal must be sent, and the following conditions must be met.

* No command being executed.
» Motor having been completely stopped.
If these conditions are not satisfied, these parameters will not be switched although the other parameters shown in this

table wil

1 be switched.

Manual Gain Switching

Manual gain switching uses a command (/G_SEL) from the Command Option Module to switch between gain
setting 1 and gain setting 2.

For details, refer to the manual of the connected Command Option Module.
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(3) Automatic Gain Switching

Automatic gain switching is performed under the following settings and conditions.

Parameter Setting

Switching Setting

Switching Wait

Setting Time

Switching Time

Pn139 = n.0000O2

Condition A established.

Gain Switching
Waiting Time 1
Pnl135

Gain Setting 1 to
Gain Setting 2

Gain Switching
Time 1
Pnl31

(Automatic Switching)

Condition A not estab-

Gain Setting 2 to Gain Switching

Gain Switching

lished. Gain Setting 1 Waiting Time 2 Time 2
Pnl36 Pnl32
Select one of the following setting for switching condition A.
Switching Condition A
Parameter . Other than Position When Classification
Position Control Enabled
Control
Positioning completed . . . .
n.O0000O signal (/COIN) ON Fixed in gain setting 1
Positioning completed . . . .
n.O0O10O signal (/COIN) OFF Fixed in gain setting 2
n.0O00O20 TG)IEAR signal /NEAR) Fixed in gain setting 1
Pn139 i Immediatel Tunin
n.0O00O30 Near signal /NEAR) Fixed in gain setting 2 Y £
OFF
No output for position
n.0O0O40 | reference filter and refer- | Fixed in gain setting 1
ence pulse input OFF
Position reference pulse | ... . . .
n.O00O50 input ON Fixed in gain setting 2

Automatic switching pattern 1 (Pn139.0 = 2)

Gain

Pn401

Condition A
established

Gain Switching Waiting Time 1 Pn135
Gain Switching Time 1 Pn131

Settings 1 Settings 2
Pn100 Pn104
Pn101 Pn105
Pn102 Pn106
Pn121 Pn122

Gain Switching Waiting Time 2 Pn136
Gain Switching Time 2 Pn132

Condition
A not established

Gain

Pn412
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5.8.1 Switching Gain Settings

B Relationship between the Gain

Switching Waiting Time and the Switching Time Constant

In this example, the “positioning completion signal (/COIN) ON” condition is set as condition A for automatic
gain switching. The position loop gain is switched from the value in Pn102 (Position Loop Gain) to the value
in Pn106 (2nd Position Loop Gain). When the /COIN signal goes ON, the switching operation begins after the

waiting time set in Pn135. The switch

ing operation changes the position loop gain linearly from Pn102 to

Pn106 over the switching time set in Pn131.

Pn102
Position Loop Gain

Gain

Switching Gain

Waiting Time Switching Time
Pn135 Pn131

/COIN

Pn106
2nd Position
Loop Gain

Switching condition A established

Note: Automatic gain switching is available in the PI and I-P controls. (Pn10B)
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5.8 Additional Adjustment Function

(4) Related Parameters

Speed Loop Gain [Speed ] [Position | o
Classification
Pn100 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
Speed Loop Integral Time Constant [Speed | [Position | o
Classification
Pn101 Setting Range Setting Unit Factory Setting When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
Position Loop Gain [ Position |
P [Posttion] Classification
Pn102 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
Model Following Control Gain [ Position |
9 [Postton] Classification
Pn141 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
Model Following Control Gain Compensation [ Position |
9 P [Postton] Classification
Pn142 Setting Range Setting Unit Factory Setting When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
2nd Speed Loop Gain [Speed | [Position | o
Classification
Pn104 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning
2nd Speed Loop Integral Time Constant [Speed| [Position |
Classification
Pn105 Setting Range Setting Unit Factory Setting When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
2nd Position Loop Gain o
Classification
Pn106 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
Friction Compensation Gain [Speed]| [Position | o
Classification
Pn121 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 0.1% 100 Immediately Tuning
2nd Gain for Friction Compensation [Speed | [Position | L
Classification
Pn122 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
2nd Model Following Control Gain Positi
9 Classification
Pn148 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
2nd Model Following Control Gain Compensation [ Position |
9 P [Postton] Classification
Pn149 Setting Range Setting Unit Factory Setting When Enabled
500 to 2000 0.1 % 1000 Immediately Tuning
Force Reference Filter Time Constant [Speed| [Position] [ Force |
Pn401 Setting Range Setting Unit Factory Setting When Enabled | Classification
0 to 65535 0.01 ms 100 Immediately Tuning
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5 Adjustments

5.8.1 Switching Gain Settings

1st Step 2nd Force Reference Filter [Speed] [Posiion] [Force ]
Time Constant Bee oSen Classification
A Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
(5) Parameters for Automatic Gain Switching
Gain Switching Time 1
Classification
Pn131 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Time 2 | Position |
9 [Positon] Classification
Pn132 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 1 [ Position |
g 9 [Poston] Classification
Pn135 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 2 L
Classification
Pn136 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
(6) Related Monitor
Monitor No. (Un) Name Value Remarks
) ) ) 1 For gain setting 1
Un014 Effective gain monitor - .
2 For gain setting 2
Note: When using the tuning-less function, gain setting 1 is enabled.
Parameter | Analog Monitor Name Output Value Remarks
IY% Gain setting 1 is enabled.
Pn006 n.00O0B Active gain g
Pn007 2V Gain setting 2 is enabled.




5.8 Additional Adjustment Function

5.8.2

Friction Compensation

Friction compensation rectifies the viscous friction change and regular load change.

The factors causing load changes include grease viscosity resistance changes resulting from temperature
changes in addition to viscous friction and regular load changes resulting from equipment variations and secu-
lar changes.

Friction compensation is automatically adjusted by the following settings.

1. The advanced autotuning level is set to mode 2 or 3.

2. The one-parameter tuning mode is set to 2 or 3.

Refer to the following description and make adjustments only if manual adjustment is required.

Required Parameter Settings

The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
n.0O00O0 Does not use friction compensation. [Factory setting] )
Pn408 — . Immediately Setup
n. 1000 Uses friction compensation.
Friction Compensation Gain [Speed] [Position |
Classification
Pn121 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
Friction Compensation Coefficient [Speed]| [Position |
Classification
Pn123 Setting Range Setting Unit Factory Setting When Enabled
0 to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [Speed] [Position |
Classification
Pn124 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1 Hz 0 Immediately Tuning
Friction Compensation Gain Correction [Speed] [Position |
Classification
Pn125 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1% 100 Immediately Tuning

n Adjustments
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5.8.2 Friction Compensation

(2) Operating Procedure for Friction Compensation

The following procedure is used for friction compensation.

/\ CAUTION

Before using friction compensation, set the mass ratio (Pn103) as correctly as possible.
If the wrong mass ratio is set, vibration may result.

Step Operation

Set the following parameters for friction compensation to the factory setting as follows.

Friction compensation gain (Pn121): 100

Friction compensation coefficient (Pn123): 0

Friction compensation frequency correction (Pn124): 0

Friction compensation gain correction (Pn125): 100

Note:

Always use the factory-set values for friction compensation frequency correction (Pn124) and friction compen-
sation gain correction (Pn125).

To check the effect of friction compensation, increase the friction compensation coefficient (Pn123).
2 Note:
Normally, set the upper limit of the friction compensation coefficient (Pn123) to 95% max.

If the friction compensation is insufficient in step 2, increase the set value in Pn121 to where the equipment
does not vibrate.

Note:

The SERVOPACK may vibrate if Pn121 is set to a value the same as or higher than the resonance frequency of
the equipment.

If necessary, adjust Pn121 in increments of 10%.

Effect of Adjustment
The following graph shows the responsiveness with and without proper adjustment.

{ \Insufficient responsiveness [ Responsiveness
| because of friction | is improved by
| | | friction
f Small friction [ | cpmpEnsatiory
.I Position error ] i\ Position error
e ¥ Il S vaias AL irh — (i = £ ity
3 FiEy 737\
/ Large friction / \
/ \ [\
.l'III \ / \
N p Reference pulse speed 1 f A\ Reference pulse speed
Without friction compensation With friction compensation

Effect of Adjustment Parameters

Pnl121: Friction Compensation Gain
This parameter sets the responsiveness for external disturbance. The higher the set value is, the better the
responsiveness will be. If the equipment has a resonance frequency, however, vibration may result if the set
value is the same as or high than the resonance frequency.

Pn123: Friction Compensation Coefficient
This parameter sets the effect of friction compensation. The higher the set value is, the more effective friction
compensation will be. If the set value is excessively high, however, the vibration will occur easily. Usually,
set the value to 95% or less.




5.8 Additional Adjustment Function

5.8.3 Current Control Mode Selection

This function reduces high-frequency noises while the linear servomotor is being stopped. This function is
enabled by default and set to be effective under different application conditions.

Input Voltage Applicable SERVOPACK Model SGDV-
200 V 120A000A, 180A0OA, 200A00A, 330A00A,
550A00A
400 V 3R5DONOA, 5SR4DONOA, 8R4DOOA, 120DONOA,
170DO0OA, 260DOOA
Parameter Meaning When Enabled | Classification
n. 000000 Selects the current contro! mc?de L.
(Does not perform the switching.) .
Pn009 After restart Tuning
n 0010 Selects the current control mode 2.
' (Performs the switching.) [Factory setting]

* When this function is executed, the load ratio may increase while the linear servomo-

o tor is being stopped.

IMPORTANT

5.8.4 Current Gain Level Setting

This function reduces noises by adjusting the parameter value for current control inside the SERVOPACK
according to the speed loop gain (Pn100). The noise level can be reduced by reducing the current gain level
(Pn13D) from its factory setting of 2000% (disabled). If the set value of Pn13D is decreased, the level of noise
will be lowered, but the response characteristics of the SERVOPACK will also be degraded. Adjust the current
gain level within the allowable range at which SERVOPACK response characteristics can be secured.

Current Gain Level [ Speed| [Position | I
Classification

Pn13D Setting Range Setting Unit Factory Setting When Enabled

100 to 2000 1% 2000 Immediately Tuning
« If the parameter setting of the current gain level is changed, the responsiveness char-
o acteristic of the speed loop will also change. The servo must, therefore, be readjusted
again.
IMPORTANT

5.8.5 Speed Detection Method Selection

This function can ensure smooth movement of the linear servomotor while the linear servomotor is running.
This function is disabled by default. Set the value of Pn009.2 = 1 to enable this function.
When the linear scale pitch is long, noise produced while the linear servomotor is running can be reduced by

using this function.

When Enabled Classification

Parameter Meaning
n. OJ0ooOd Selects speed detection 1. [Factory setting] )
Pn009 After restart Tuning
n. 0100 Selects speed detection 2.
« If this function is changed, the responsiveness characteristic of the speed loop will
o also change. The servo must, therefore, be readjusted again.
IMPORTANT

n Adjustments
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5 Adjustments

5.9.1 Feedforward Reference

5.9

Compatible Adjustment Function

The X-V series SERVOPACKSs have the adjustment functions explained in sections 5./ to 5.8 that can be used
to make machine adjustments. This section explains compatible functions provided by earlier models, such as
the X-11I SERVOPACK.

5.9.1 Feedforward Reference
Applies feedforward control compensation in position control inside the SERVOPACK. Use this parameter to
shorten positioning time.
Pn109 Pn10A
Feedforward | [Feedforward Filter
Gain Time Constant
Position l
reference Position loop PO+ >
) gain (Kp)
TFeedback pulse
Feedforward Gain [ Position |
[Postton] Classification
Pn109 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 0 Immediately Tuning
Feedforward Filter Time Constant o
Classification
Pn10A Setting Range Setting Unit Factory Setting When Enabled
0 to 6400 0.01 ms 0 Immediately Tuning
If the Feedforward Gain (Pn109) is set to a value that is too high, the machine may vibrate. The gain setting
should be set to a value less than 80%.
5.9.2 Using the Mode Switch (P/Pl Switching)

Use the mode switch (P/PI switching*) function in the following cases:

* To suppress overshooting during acceleration or deceleration (for speed control)
* To suppress overshooting during positioning and reduce the settling time (for position control)

* P Contro

1: Proportional control

PI Control: Proportional/integral control

Speed

Overshoot

Actual linear servomotor operation

Reference /
\‘ N\ .
] —':\J_J Time
A
Overshoot— o
Settling time

To enable the mode switch, set Pn10B.0 to 0 to 3. The mode switch changes the speed-control mode to PI
(proportional/integral) control or P (proportional) control.

Notes:
* Monitoring the speed response waveform and position error waveform is required for adjustment.
« If I-P control is selected for speed loop control, the mode switching function will be disabled.
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5.9 Compatible Adjustment Function

(1) Related Parameters

Select the conditions to switch modes (P or PI control switching) by using the following parameters.

Parameter
Mode Switch Containing When e
FETEIEET Selection Detection Point | Enabled Clezsiiezion)
Setting
n.00O00 Uses a force ‘reference level for detection point. Pn10C
[Factory setting]
n.O0O0O1 | Uses a speed reference level for detection point. Pnl181
Pn10B n.O0O0O2 | Uses an acceleration level for detection point. Pn182 Immediately Setup
n.0003 Us.es an position error pulse level for detection PnlOF
point.
n.0O00O4 | Does not use mode switch function. -
B Parameters to set the detection point
Mode Switch (Force Reference) [Speed]| [Position | o
Classification
Pn10C Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 200 Immediately Tuning
Mode Switch (Speed Reference) [Speed] [Position | o
Classification
Pn181 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 0 Immediately Tuning
Mode Switch (Acceleration) [Speed] [Position | o
Classification
Pn182 Setting Range Setting Unit Factory Setting When Enabled
0 to 30000 1 mm/s2 0 Immediately Tuning
Mode Switch (Position Error Pulse) o
Classification
Pn10F Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 reference unit 0 Immediately Tuning

Mode switch functions according to the detection point are as follows.

B Using the Force Reference Level to Switch Modes (Factory Setting)

With this setting, the speed loop is switched to P control when the value of force reference input exceeds the

force set in Pn10C.

The factory setting for the force reference detection point is 200% of the rated force.

Speed Sp{aef_i reference Motor speed
Time
+Pn10C |--£- Force reference
Force 0 i 1
reference P \\j
-Pn10C [--im=*-=========-\
1 | 1 1
L L
PI[P| PIControl [P[PI Control

n Adjustments
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5.9.2 Using the Mode Switch (P/PI Switching)

<Example>

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the
speed of the linear servomotor may overshoot due to force saturation during acceleration or deceleration. The
mode switch function suppresses force saturation and eliminates the overshooting of the motor speed.

Without Mode Switching

With Mode Switching

Overshoot

Motor
speed

Overshoot—¢ R

-*—\J Time

Motor
speed

<>

Time

Using the Speed Reference Level

to Switch Modes

With this setting, the speed loop is switched to P control when the value of speed reference input exceeds the

speed set in Pn181.

Speed

Pn181

<Example>
In this example, the mode switch is used

Speed reference Motor
speed
"""""""""""""" h Time
Pl ] P Control | PI Control

to reduce the settling time. It is necessary to increase the speed loop

gain to reduce the settling time. Using the mode switch suppresses overshooting when speed loop gain is

increased.
Without Mode Switching With Mode Switching
Speed reference Motor
Motor \ Y\ / speed
speed

Long settling time |<—>|

Increase speed loop gain.@

Overshoot
Motor f

speed
Overshoot v N

Time

<

—

Time Settling time L_>| Time
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5.9 Compatible Adjustment Function

B Using the Acceleration Level to Switch Modes

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration

rate set in Pn182.

Speed reference

Motor speed

) Time
Motor acceleration

Speed \:7
+Pn182 -~
Acceleration 0 E :
-Pn182 [~ "1

1

: |

PI[P]

Pl Control | P| PI Control

<Example>

If the mode switch function is not being used and the SERVOPACK is always operated with PI control, the

speed of the linear servomotor may overs

hoot due to force saturation during acceleration or deceleration. The

mode switch function suppresses force saturation and eliminates the overshooting of the linear servomotor

speed.
Without Mode Switching With Mode Switching
Overshoot
Motor ? Motor
speed <,I::'|> speed
Overshoot 3 N
-*—V Time Time

a Adjustments
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5 Adjustments

5.9.2 Using the Mode Switch (P/PI Switching)

B Using the Position Error Pulse Level to Switch Modes

With this setting, the speed loop is switched to P control when the position error pulse exceeds the value set in

Pnl0F.

This setting is effective with position control only.

Speed reference Motor
Speed speed
Time
Position
error pulse
Pn10F-----; (s ,
Pl | P Control | PI Control

<Example>

In this example, the mode switch is used to reduce the settling time. It is necessary to increase the speed loop
gain to reduce the settling time. Using the mode switch suppresses overshooting when speed loop gain is

increased.

Without Mode Switching

With Mode Switching

Speed reference

Motor \
speed )

Motor

\C)eed

Long settling time |<—>| Time

Increase speed loop gain.@

Overshoot

Motor
speed

Overshoot v
7 Time

Settling time L-»I Time
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5.9 Compatible Adjustment Function

As shown in the following diagram, the force reference filter contains first order lag filter and notch filters
arrayed in series, and each filter operates independently. The notch filters can be enabled and disabled with the

5.9.3 Force Reference Filter
Pn408.
[
[
[
[
[
[
[
[
| > Force
rFeoffacrince I Re'fzt?lrtee?ce
before (Pn401)
filtering

First order lag filter

* The 2nd step 2nd force reference filter is available when Pn40F is set to a value less than

2nd Step
2nd Force
Reference
Filter
Pn40F,
n410)

AN

Second order lag filter

Force Related
Function Switch
Pn408

1st
Notch

[
Ll

1

1

I

' 2nd
o—| Notch

Filter
(Pn409,
Pn40A
and Pn40B)

!

Notch filter

Filter
(Pn40C,
Pn40D and
Pn40E)

!

Notch filter

5000 and not available when Pn40F is set to 5000 (factory setting).

(1) Force Reference Filter

If you suspect that machine vibration is being caused by the servo drive, try adjusting the force reference filter
time constants. This may stop the vibration. The lower the value, the better the speed control response will be,

but there is a lower limit that depends on the machine conditions.

P Force
reference
after
filtering

Pn401

Force Reference Filter Time Constant

[Speed ]| [Position |

Force

Setting Range

Setting Unit

Factory Setting

When Enabled

Classification

0 to 65535

0.01 ms

100

Immediately

Tuning

B Force Reference Filter Guide

Use the speed loop gain (Pn100 [Hz]) and the force reference filter time constant (Pn401 [ms]).

Adjusted value for stable control: Pn401 [ms] < 1000/ (2t X Pn100 [Hz] x 4)
Critical gains: Pn401 [ms] < 1000/ (21 x Pn100 [Hz] x 1)

2nd Step 2nd Force Reference Filter

Speed Position Force
Frequency [Speed] | | | Classification
Pn40F Setting Range Setting Unit Factory Setting When Enabled
100 to 5000 1 Hz 5000 Immediately Tuning
2nd Step 2nd Force Reference Filter Q [Speed]| [Posion] [Force ] -
Value Classification
Pn410 . . . .
Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 50 Immediately Tuning

#  Setting the Pn40F to 5000 disables the force reference filter.

n Adjustments
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5.9.3 Force Reference Filter

5-66

(2)

Notch Filter

The notch filter can eliminate specific frequency vibration generated by sources such as resonances of ball
SCrew axes.

The notch filter puts a notch in the gain curve at the specific vibration frequency. The frequency components
near the notch frequency can be eliminated with this characteristic.

A higher notch filter Q value produces a sharper notch and phase delay.

Q value = 0.7 Q value = 1.0
Notch filter Notch filter
100 T - I 100
0 L — of--
Gain 3 P o Gain
-100 CRRRN boe : .
(db) o L | (ab) 190
20 e 200
BT 10° 10% B0 e
Frequency (Hz) Frequency (Hz)
Notch filter Notch filter
0 T 0
-100 -100
Phase -200 Phase }
(deg) (deg) 200
-300 -300
400 Vi I A S 400 oo TRt
2 3 4
10 10 10 102 10° 10*
Frequency (Hz) Frequency (Hz)
Set the notch filter enabled/disabled with Pn408.
Parameter Function When Enabled | Classification

n.O0000 Ist step notch filter disabled. [Factory setting]
n.O00O01 Ist step notch filter enabled. )
Pn408 - - Immediately Setup
n.000O0 2nd step notch filter disabled. [Factory setting]

n.O0100 2nd step notch filter enabled.




5.9 Compatible Adjustment Function

Set the machine’s vibration frequency in the parameter of a notch filter that is being used.

1st Notch Filter Frequency [Speed] [Position] [ Force | I
Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
1st Notch Filter Q Value [Speed| [Position] [Force | o
Classification
Pn40A Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
1st Notch Filter Depth [Speed| [Position] [ Force | o
Classification
Pn40B Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
2nd Notch Filter Frequency [Speed] [Position] [ Force | I
Classification
Pn40C Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1Hz 5000 Immediately Tuning
2nd Notch Filter Q Value [Speed| [Position] [ Force ] I
Classification
Pn40D Setting Range Setting Unit Factory Setting When Enabled
50 to 1000 0.01 70 Immediately Tuning
2nd Notch Filter Depth [Speed] [Position] [ Force ] I
Classification
Pn40E Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning
« Sufficient precautions must be taken when setting the notch filter frequencies. Do not
o set the notch filter frequencies (Pn409 or Pn40C) that is close to the speed loop’s
response frequency. Set the frequencies at least four times higher than the speed
IMPORTANT loop’s response frequency. (The Pn103 must be set correctly.) Setting the notch filter
frequency too close to the response frequency may cause vibration and damage the
machine.

» Change the notch filter frequency (Pn409 or Pn40C) only when the linear servomotor
is stopped. Vibration may occur if the notch filter frequency is changed when the lin-
ear servomotor is running.

5.9.4 Position Integral Time Constant

This function adds an integral control operation to the position loop. It is effective for electronic cam or elec-

tronic shaft applications.

Pn11F

Position Integral Time Constant [ Position |
9 m Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 50000 0.1 ms 0 Immediately Tuning
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6 Utility Functions (FnOOO)

6.1 List of Utility Functions

Utility functions are used to execute the functions related to linear servomotor operation and adjustment.
Each utility function has a number starting with Fn.

The following table lists the utility functions and reference section.

Function No. Function Rgfeegﬁgﬁe
Fn000 Alarm history display 6.2
Fn002 JOG operation 6.3
Fn003 Origin search 6.4
Fn004 Program JOG operation 6.5
Fn005 Initializing parameter settings 6.6
Fn006 Clearing alarm history 6.7
Fn0OC Offset adjustment of analog monitor output 6.8
FnOOD Gain adjustment of analog monitor output 6.9
FnOOE Automatic offset-signal adjustment of motor current detection signal 6.10
FnOOF Manual offset-signal adjustment of motor current detection signal 6.11
Fn010 Write prohibited setting 6.12
Fn011 Servomotor model display 6.13
Fn012 Software version display 6.14
Fn014 Resetting configuration error of option module 6.15
Fn01B Vibration detection level initialization 6.16
FnO1E Display of SERVOPACK and servomotor ID 6.17
Fn020 Origin setting” 453
Fn030 Software reset 6.18
Fn080 Polarity detection” 452
Fn200 Tuning-less level setting 522
Fn201 Advanced autotuning 5.3.2
Fn202 Advanced autotuning by reference 542
Fn203 One-parameter tuning 552
Fn204 Anti-resonance control adjustment function 5.6.2
Fn205 Vibration suppression function 572
Fn206 EasyFFT 6.19
Fn207 Online vibration monitor 6.20

*  For details, refer to 2~V Series User s Manual Setup Linear Motor (SIEP S800000 44).

Note 1. If the write prohibited setting (Fn010) is enabled, “NO-OP” is displayed on the status display of the digital oper-
ator if the user attempts to execute the above utility functions. To execute these utility functions, set Fn010 to
write permitted. For details, refer to 6.12 Write Prohibited Setting (Fn010).

2. If the utility functions given above are executed using SigmaWin+ or the option module, “NO-OP” will be dis-
played if an attempt is made to execute the utility function using the digital operator.



6.2 Alarm History Display (Fn000)

6.2

Alarm History Display (Fn000)

This function displays the alarm history to check the ten latest alarms.
The latest ten alarm numbers and time stamps* can be checked.

#*  Time Stamps

A function that measures the ON times of the control power supply and main circuit power supply in 100-ms
units and displays the operating time when an alarm occurs. The time stamp operates around the clock for
approximately 13 years.

<Example of Time Stamps>

If 36000 is displayed,
3600000 [ms] = 3600 [s]
=60 [min]

=1 [h] Therefore, the total number of operating hours is 1.

Follow the steps below to confirm the alarm histories.

Step Display Example Keys Operation

BB —FUNCTION-— VIODEISET
Fn207:V—Monitor L
1 FnOOO:Alm History

Fn0OO2:J0OG A v

FnOO3:Z-Search

Press the Key to open the Utility Function Mode
main menu and select Fn000.

:[DOOl OO001207196
1720/ 00000032651

/511 00000009043 . .
e DATA Press the Key. Then, the alarm history will

= appear.

Alarm History No.  Alarm Time
"0" is the latest; No. stamps
"9" is the oldest.

N
-—{wW N = O

ADOO —ALARM—
0:DOO0 00001207196
1:720 00000032651
2:511 00000009043
3:——-—

ADOO —ALARM—
1:720 00000032651

3 2 511 00000009043 }I:ir;i)sr;he or Key to scroll through the alarm
3:——— :

4:——-

ADOO —ALARM—

2:511 00000009043

3 —_———

4:——-

5:———

BB —FUNCTION—

Fn207:V—Mon it e o .
4 " enter MODEIET Press the Key to return to the Utility Function

FnOOO:Alm History @ .

Mode main menu.

Fn0O0O2:J0OG
FnOO3:Z-Search

<Notes>
« If the same alarm occurs again more than one hour later, a record of this alarm is also saved.
* The message “00: ” indicates that no alarm occurs.

* Delete the alarm history using the parameter Fn006. The alarm history is not cleared on alarm reset or when
the SERVOPACK power is turned OFF.

a Utility Functions (FnOOOO)
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6 Utility Functions (FnOOO)

6.3 JOG Operation (Fn002)

JOG operation is used to check the operation of the linear servomotor under speed control without connecting
the SERVOPACK to the host controller.

/\ CAUTION

While the SERVOPACK is in JOG operation, the overtravel function will be disabled. Consider the operating range
of the machine when performing JOG operation for the SERVOPACK.

(1) Settings before Operation

The following settings are required before performing JOG operation.

« If a servo ON command is input, send a servo OFF command.
* Considering the operating range of the machine, set the JOG operation speed in Pn383.

JOG Speed [Speed] [Position] [Force | I
Classification
Pn383 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 500 Immediately Setup

(2) Operating Procedure

Follow the steps below to set the JOG speed. The following example is given when the movement direction of
linear servomotor is set as Pn000.0 = 0 (linear scale counting up direction is regarded as the forward run).

Step Display Example Keys Operation
BB —FUNCTION-— MODE/SET Press the Key to view the main menu for the util-
FnOOO:Alm History L ity function mode.
1 Fn002:JOG )
FnOO3:Z—Search A \V4 Use the [A ] or [ V] Key to move through the list,
FRnOO4:Program JOG select Fn002.

Press the Key. The display is switched to the
execution display of Fn002.

Note:

BB —JoG- If the display is not switched and “NO-OP” is dis-
Pn383700500 played in the status display, change the following set-

2 Un00O= 00000 DATA 4
Un002= 00000 tings. (Refer to 6.12.)

UnOOD=00000000 * If Write Prohibited is set in Fn010:

— Cancel the Write Prohibited setting.
» Ifaservo ON command is input:

— Send a servo OFF command.

BB —JOG—
Pn383=00500 PresstheKey.
3 Un0O0OO= 00000 DATA The cursor moves to the setting side (the right side) of
Un0O0O2= 00000 Pn383 (JOG speed).
Un0OOD=00000000
BB —JOoG—
4 S”gigzoggggo < > Press the [ < | or[ > ] Key and the [ A ]
n =
Un0O2= 00000 A v or Key to set the JOG speed to 1000 (mm/s).
Un0OOD=00000000
BB —JOoG—
Pn383=01000 Press the Key.

S Un000O= 00000 DATA The setting value is entered, and the cursor moves to
Un002= 00000 the parameter number side (the left side).
Un0OOD=00000000
RUN —JOoG—

Pn383=01000 Press the (SJV@Key.

6 Un0O0O= 00000 “RUN” is displayed in the status display, and power
Un002= 00000 is applied to the linear servomotor.
Un0OD=00000000
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6.3 JOG Operation (Fn002)

Step Display Example Keys Operation
The linear servomotor will move at the present speed
set in Pn383 while the | A | Key (in forward direc-
RUN —-JoG-— . . L
v
Pn383=01000 tion) or Key (in reverse direction) is pressed.
7 Un00OO= 00000 A \V4
Un002= 00000 g Forward
Un0OD=00000000
g Reverse
BB —JOG— After having confirmed the correct motion of linear
Pn383=01000
8 u : 000= 00000 servomotor, press the Key.
Un0OO2= 00000 “BB” is displayed in the status display, and power is
Un00OD=00000000 not applied to the linear servomotor.
BB —FUNCTION—
FRNnOOO:Alm History MODEISET P thK t turn to the Utility F "
9 Fho02 . J0G ress the [<2 ] Key to return to the Utility Function
FR003:Z—Search Mode main menu.
FnOO4:Program JOG
10 | After JOG operation, turn OFF the SERVOPACK power supply and then turn ON again.

a Utility Functions (FnOOOO)
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6.4 Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the linear scale (phase C) and to clamp at
the position.

/\ CAUTION

» The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective in origin
search mode.

This mode is used when the motor shaft needs to be aligned to the machine. Motor speed at the time of execu-
tion: 15 mm/s.

(1) Settings before Operation

The following settings are required before performing an origin search.

« If a servo ON command is input, send a servo OFF command.
(2) Operating Procedure

Follow the steps below to execute the origin search.

Step Display Example Keys Operation
BB —FUNCTION— MODEISET Press the Key to view the main menu for the util-
Fno002:J0G <L ity function mode.
1 FnOO3:Z-Search .
FnOO4:Program JOG UsetheorKeytomovethroughthehst,
FRnOO5:Prm Init A v select Fn003.

Press the Key. The display is switched to the
execution display of Fn003.

Note:
BB —Z-Search— If the display is not switched and “NO-OP” is dis-
Un0OOO= 00000 layed in the status display, change the following set-
2 . _ play play, g g
ynooz 00000 PAT tings. (Refer to 6.12.)

Un003=00774 ) o044 )
UnOOD=00000000 « If Write Prohibited is set in Fn010:

— Cancel the Write Prohibited setting.
« Ifa servo ON command is input:
— Send a servo OFF command.

5B 7 sear o’ PressthéKey.' '

Un00OO= 00000 “RUN?” is displayed in the status display, and power
3 Un002= 00000 is applied to the linear servomotor.

Un003=00774 . . -

Ur60D=00000000 Note: If the linear servomotor is already at the zero

position, “~-Complete-" is displayed.

When the parameter is set to Pn000.0 = 0 (factory set-

ting), pressing the Key will run the linear servo-
motor in the forward direction.

Pressing the Key will run the linear servomotor

RUN —Complete— in the reverse direction. When the parameter is set to
4 Un0OOO= 00000 Pn000.0 = 1, the movement direction of the linear

Un002= 00000 A \"4 tor 1 d

Un003=00000 servomotor is reversed.

Un00OD=00001D58 Press the or Key until the linear servomotor

stops. If the origin search completed normally, "-
Complete-" is displayed on the right top on the
screen.

5B I —— When the origin search is completed, press the

Un00OO= 00000 Key.
5 Un002= 00000 “BB” is displayed in the status display, and power

Un003=00774 will not be applied to the linear servomotor. The dis-
Un0OOD=00001D58 « . . ,
play “-Complete-" changes to “-Z-Search.




6.4 Origin Search (Fn003)

Step Display Example Keys Operation
BB —FUNCTION—
FnOO2:J0OG SET == 15 :
6 F 05 2 6earen MODE! Press the Key to return to the Utility Function
mzprogram JOG Mode main menu.
FnNnOOS5:Prm Init
7 | After origin search operation, turn OFF the SERVOPACK power supply and then turn ON again.

a Utility Functions (FnOOOO)
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6 Utility Functions (FnOOO)

6.5 Program JOG Operation (Fn004)

The Program JOG Operation is a utility function, that allows continuous automatic operation determined by
the preset operation pattern, movement distance, movement speed, acceleration/deceleration time, waiting
time, and number of times of movement.

(2)

This function can be used to move the linear servomotor without it having to be connected to a host controller
for the machine as a trial operation in JOG operation mode. Program JOG Operation can be used to confirm
the operation and for simple positioning operations.

Settings before Operation

The following settings are required before performing a program JOG operation.

* Consider the machine operation range and safe operation speed when setting the movement distance and
movement speed correctly.

« If a servo ON command has been input, send a servo OFF command.
» The main power is supplied.

* No alarm is detected.

* The overtravel does not occur.
*« HWBB function is disable.

Note:

» The functions that are applicable for position control, such as position reference filter, can be used.
* The overtravel function is enabled in this function.

Related Parametersf

Program JOG Operation Related Switch [Speed| [Positon] [Force | I
Classification
Pn530 Setting Range Setting Unit Factory Setting | When Enabled
0000 to 0005 - 0000 Immediately Setup
Program JOG Movement Distance [ Speed] [Position] [Force | Classification
Pn531 Setting Range Setting Unit Factory Setting | When Enabled
1to 1073741824 1 reference unit 32768 Immediately Setup
Program JOG Movement Speed [Speed ] [Position] [Force | Classification
Pn585 Setting Range Setting Unit Factory Setting | When Enabled
1 to 10000 1 mm/s 500 Immediately Setup
Program JOG Acceleration/Deceleration Time [ Speed | [Position] [Force | I
Classification
Pn534 Setting Range Setting Unit Factory Setting | When Enabled
2 to 10000 1 ms 100 Immediately Setup
Program JOG Waiting Time [Speed]| [Position]| [Force ] Classification
Pn535 Setting Range Setting Unit Factory Setting | When Enabled
0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program JOG Movement [ Speed | [Position| [Force | I
Classification
Pn536 Setting Range Setting Unit Factory Setting | When Enabled
0 to 1000 1 time 1 Immediately Setup




6.5 Program JOG Operation (Fn004)

Factory
Parameter Contents Setting
n.000o (Waiting time Pn535 — Forward movement Pn531) X Number
' of times of movement Pn536
n.O001 (Waiting time Pn535 — Reverse movement Pn531) X Number
) of times of movement Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number
n 0002 of times of movement Pn536
' (Waiting time Pn535 — Reverse movement Pn531) X Number
of times of movement Pn536
Pn530 (Waiting time Pn535 — Reverse movement Pn531) X Number 0
nOO03 of times of movement Pn536

(Waiting time Pn535 — Forward movement Pn531) X Number
of times of movement Pn536

(Waiting time Pn535 — Forward movement Pn531 — Waiting
n.O0O0O4 | time Pn535 — Reverse movement Pn531)
X Number of times of movement Pn536

(Waiting time Pn535 — Reverse movement Pn531 — Waiting
n.OO05 | time Pn535 — Forward movement Pn531)
X Number of times of movement Pn536

Note: For details of Pn530, refer to (3) Setting Infinite Time Operation and (4) Program JOG Operation Patterns.
(3) Setting Infinite Time Operation
* When 0, 1, 4 or 5 is set to Pn530.0, setting 0 to Pn536 (Number of Times of Program JOG Movement)

enables infinite time operation.

* Program JOG operation pattern follows the setting of Pn530.0. Only number of times of program JOG
movement is infinite. For details, refer to (4) Program JOG Operation Patterns.

* To stop infinite time operation, press the JOG/SVON Key to turn the linear servomotor power OFF.

Note: 2 or 3 is set to Pn530.0, infinite time operation is disabled.
0 or 1 is set to Pn530.0, movement is one direction. Take note of movable range.

(4) Program JOG Operation Patterns

The following example is given when the movement direction of the linear servomotor is set as Pn000.0 = 0
(Linear scale counting up direction as forward direction).

Pn530.0 =0
(Waiting time Pn535 — Forward movement Pn531) x Number of times of movement Pn536
Number of times of movement Pn536
AL
,,,,,,,,, (. R
Movement :’5"”531 :t Pn531 '\Ijl‘n531 t
d vMiovemen Movement ovemen
Speed ;‘:195%5 distance | distance distance
Diagram ] HEAY .
At zero | \
speed | ! ' ! . i | |
Press the ;q—y: :<—>: :4_>:
[ Key. Waiting time ﬁr(]:q%eI/Decel Waiting time Waiting time
Pn535 Pn534 Pn535 Pn535
Linear g
Servo- = &) ) & 55
motor
Run (Stop) (Forward) (Stop)  (Forward) (Stop) (Forward)
Status

a Utility Functions (FnOOOO)
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Pn530.0 = 1

(Waiting time Pn535 — Reverse movement Pn531) x Number of times of movement Pn536

Number of times of movement Pn536

A

At zero .{
speed h h | i )
Movement '\ Pns31 ! '\ Pn531 © 1\ Pn531
, Movement f ' Movement ' ' Movement
Speed ;‘?]85%?5 ! distance ! ! distance ! ! distance
Diagram ! ! ! ' '
Press the : i 5 E E E
Iﬁ‘ Key -l .. A 1D I h >, -H_ >
Waiting i ceelibecel  waiting Waiting
time F|>m5€3 4 time time
Pn535 n Pn535 Pn535
= = =
Servo- g / g / g /
motor
Run (Stop) (Reverse) (Stop)  (Reverse) (Stop)  (Reverse)
Status
Pn530.0 = 2
(Waiting time Pn535 — Forward movement Pn531) x Number of times of movement Pn536
(Waiting time Pn535 — Reverse movement Pn531) x Number of times of movement Pn536
Number of times of movement Pn536 Number of times of movement Pn536
A 4
g ! Accel/Decel »
IPn531 ! Pn531 Waiting ~~ time Waiting
g/lpoe\;edment Movement Movement \ time Pn534 't:|>rrr]15e35
Speed Pn585 distance | distance Pn535 N .
Diagram f Y ! o e
agra At zero i : — - } N ;
speed | ] i ' \ l
Press the '< ,: : ; ! ! i i Movement
Key. o' Accel/Decel «—> ) ~\ Pn531 | Pn531 speed
Waiting time Waiting time Movement Movement Pn585
time Pn534 Pn535 distance distance
Pn53 U SR U .
Linear g
Servo- & ) & &), & & & Zh
motor
Run (Stop) (Forward)  (Stop) (Forward) (Stop) (Reverse) (Stop) (Reverse)
Status

Note: When 2 is set to Pn530.0, infinite time operation is disabled.



6.5 Program JOG Operation (Fn004)

Pn530.0 = 3

(Waiting time Pn535 — Reverse movement Pn531) x Number of times of movement Pn536
(Waiting time Pn535 — Forward movement Pn531) x Number of times of movement Pn536

Number of times of movement Pn536 Number of times of movement Pn536

4 h e B

Waiting AcceI/Descgélltime Waiting

)
time Pn fime Waiting [ gy Pn531
Pn535 P time i Movement Movement
Speed Press the | i 053, Pns35 [ Hovement distance speed
D M Key. ! had g ; i i Histance , Pn585
1 1 I' 'I
agram At 7670 —t L . ; . / :
speed | d ) | : : . !
r 1 :<_>:
Pn531 Move- Waiting
Movement Movement ment  Accel/Decel  time
distance distance speed time Pn535
Pn585 Pn534
= =
Sorvo. & Sh & & & 5 & 5
motor
Run (Stop)  (Reverse) (Stop) (Reverse) (Stop) (Forward) (Stop) (Forward)
Status

Note: When 3 is set to Pn530.0, infinite time operation is disabled.

Pn530.0 = 4

(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reverse movement Pn531)

x Number of times of movement Pn536

Number of times of movement Pn536

Pn531

X Movement
Speed a{lotvement speed
. istance ! ;
Diagram [ ! Pn585 ;
At zero ! ! \ . |
speed oo b A
Press the | > pie—> \ prsat Movement
& M\/_Vaiting Movement speed
g’:é*ss écr:]%%IiDecel time Itzl’rr.1n5635 distance Pn585
Linear g
Servo- g g?{ g N g
motor
Run (Stop) (Forward)  (Stop) (Reverse)  (Stop)
Status

a Utility Functions (FnOOOO)
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Pn530.0 = 5

(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward movement Pn531)

x Number of times of movement Pn536

Number of times of movement Pn536

a I
""" " ""AcceliDecel time  ff R
)(/i\r{r?glng Pn534 mletlng :,|\3An531 i " X
iMovement ovemen
Speed Press the Pn535 mpn535 distance speed
Diagram | [ Key. | ': : ! :‘ ’: : Pn585
At zero . ' ! ! ) : |
speed 4 j | ' !
! 1
Pn531 Movement speed
Movement Pn585
distance
Linear g
Servo- g Zal g Q/ g
motor
Run (Stop) (Reverse) (Stop)  (Forward)  (Stop)
Status




6.5 Program JOG Operation (Fn004)

(5) Operating Procedure

Follow the steps below to perform the program JOG operation after setting a program for JOG operation.

Step Display Example Keys Operation
BB —FUNCTION-— MODEISET Press the Key to view the main menu for the util-
1 FnOO3:Z-Search @ ityfunctionmode.
FnOO4:Program JOG .
FnOO5:Prm Init A v Usethe[ A ] or Key to move through the list,
FRnOOG6:AlmHist Clr select Fn004.
Press the [ > | Key. The display is switched to the
execution display of Fn004.
Note:
BB —PRG JOG— If the display is not switched and “NO-OP” is dis-
Pn531-00032768 layed in the status display, change the following set-

2 Pn533=00500 DATA play play, g g
PR534=00100 tings. (R.eferto é.]?.) . .

Phn536=0000 1 e If Write Prohibited is set in Fn010:
— Cancel the Write Prohibited setting.
* Ifaservo ON command is input:
— Send a servo OFF command.
BB —PRG JOG—

3 i : g g ; z 8 8 (5) g 5 768 SC’/?{LL Press the Key to select a parameter to be set.
PR534-00100 AN In this example, Pn536 has been selected.
Pn536=00001

BB —-PRG JOG-—
4 Pn581=00032768 > Press the Key to move the cursor to the setting
Pn533=00500 ide (the right side) of Pn536
Ph534=00100 side (the right side) of Pn536.
Pn536=00001
BB —-PRG JOG-—
Pn531=00032768
5 Pn533=00500 A \"4 Press the or Key to change “1” to “10.”
Pn534=00100
Pn536=00010
Press the Key to turn the linear servomotor
power ON. The status of the display changes to
“RUN?,.
RUN _PRG Joo_ Press the (forward movement start) or
Pn531=00032768 (reverse movement start) Key according to the first
6 PRn533=00500 movement direction of the preset operation pattern
Pn534=00100 for one second. The linear servomotor starts moving
Pn536=00010 A \Y4 after the preset waiting time in Pn535.
Note:
Pressing the Key again changes the status to
“BB” (Servomotor power OFF) and stops movement
even during operation.
When the set program JOG operation movement is
END —PRG JOG-— completed, “END” will be displayed for one second,
Pn531=00032768 VODEISET and then “RUN” will be displayed.
7 Pn533=00500 [ o= .
Pn534=00100 Press the Key. The linear servomotor enters BB
Pn536=00010 status and the display returns to the Utility Function
— Mode main menu.
8 | After program JOG operation, turn OFF the SERVOPACK power supply and then turn ON again.

a Utility Functions (FnOOOO)
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6.6 Initializing Parameter Settings (Fn005)

This function is used when returning to the factory settings after changing parameter settings.

« After initialization, turn OFF the SERVOPACK power supply and then turn ON again
to validate the settings.
IMPORTANT » The parameters of the option module will not be initialized. For information on how to
initialize the parameters of the option module, refer to the manual of the connected
option module.

o * Be sure to initialize the parameter settings while the linear servomotor power is OFF.

Follow the steps below to initialize the parameter setting.

Step Display Example Keys Operation
BB —FUNCTION-— MODE/SET Press the Key to view the main menu for the util-
1 FnOO4:Program JOG @ ityfunctionmode.
FnOO5:Prm Init .
FhOOG:AlmHist Clr A v UsetheorKeytomovethroughthehst,
FnOO8:Mturn Clr select Fn00S.

Press the [ > | Key. The display is switched to the
execution display of Fn005.

Note:
BB i If the display is not switched and “NO-OP” is dis-
Parameter Init . . .
2 Start : [DATA] DATA played in the status display, change the following set-
) tings. (Refer to 6.12.)

Return: [SET]

 If Write Prohibited is set in Fn010:

— Cancel the Write Prohibited setting.
» Ifaservo ON command is input:

— Send a servo OFF command.

Press the Key to initialize parameters.
During initialization, “Parameter Init” is blinking in

the display.
BB After the initialization is completed, “Parameter Init”
Parametor Init stops blinking and the status display changes as fol-
3 Start : [DATA] DATA lows: “BB” to “DONE.”
Return: [SET]
Note:

Press the Key not to initialize parameters. The
display returns to the Utility Function Mode main
menu.

4 | Turn OFF the SERVOPACK power supply and then turn it ON again to validate the new setting.




6.7 Clearing Alarm History (Fn006)

6.7

Clearing Alarm History (Fn006)

The clear alarm history function deletes all of the alarm history recorded in the SERVOPACK.

Note: The alarm history can be deleted only with this function. The alarm history is not deleted when the alarm reset is
executed or the main circuit power supply of the SERVOPACK is turned OFF.

Follow the steps below to clear the alarm history.

Step Display Example Keys Operation
BB —FUNCTION-— MODE/SET Press the Key to view the main menu for the util-
FRnOO6:Prm Init L ity function mode.
1 Fn0O06:AlmHist Clr

FhOO8:Mturn Clr A v Use the Or Key to move through the list,
FROO9:Ref Ad] select Fn006.

Press the Key. The display is switched to the

BB execution display of Fn006.
Alarm History Note:
2 Data Clear DATA If the display is not switched and “NO-OP” is dis-
Start : [DATA] played in the status display, the Write Prohibited Set-
Return: [SET] ting (Fn010 = 0001) is set. Check the setting and

reset. (Refer to 6.12.)

Press the Key to clear the alarm history.
While clearing the data, “DONE” is displayed in the

DONE status display. After the data has been successfully
3 Alarm History cleared, “BB” is displayed.
Data Clear DATA Note:
Start : [DATA] :
Return: [SET] Press the Key not to clear the alarm history. The
display returns to the Utility Function Mode main
menu.

a Utility Functions (FnOOOO)
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6.8 Offset Adjustment of Analog Monitor Output (FNOOC)

This function is used to manually adjust the offsets for the analog monitor outputs (force reference monitor

output and motor speed monitor output). The offsets for the force reference monitor output and motor speed
monitor output can be adjusted individually. The offset values are factory-set before shipping. Therefore, the
user need not usually use this function.

(1) Adjustment Example

An example of offset adjustment to the motor speed monitor is shown below.

Analog monitor output

voltage
Offset
adjustment
Motor speed
Item Specifications
Zero-adjustment Range -24Vto+24V
Adjustment Unit 18.9 mV/LSB

<Notes>

* Offset adjustment cannot be made if write protection is set in Fn010.
* The adjustment value will not be initialized when parameter settings are initialized using Fn005.

» Make offset adjustment with a measuring instrument connected, so that the analog monitor output is zero.
An example of settings for a zero analog monitor output is shown below.

* While the motor is not turned ON, set the monitor signal to the force reference.
* In speed control, set the monitor signal to the position error.

(2) Operating Procedure

Follow the steps below to perform the offset adjustment of analog monitor output.

Step Display Example Keys Operation
BB —FUNCTION-— MODEISET Press the Key to view the main menu for the util-
1 FnOOB:Traq Adj ok ad ity function mode.
FnOOC:MonZer Adj
FnOOD:MZnG:i: Ad; A v UsetheorKeytomovethroughthelist,
FROOE:Cur AutoAd] select Fn0OC.
Press the Key. The display is switched to the
BB —Zero ADJ-— execution display of Fn00C.
CH1=—00002 Note:

2 CH2= 00001 DATA If the display is not switched and “NO-OP” is dis-
Un00O2= 00000 played in the status display, the Write Prohibited Set-
UnOOO= 00000 ting (Fn010 = 0001) is set. Check the setting and

reset. (Refer to 6.12.)
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6.8 Offset Adjustment of Analog Monitor Output (FNOOC)

Step Display Example Keys Operation
221__00852 ro ADJ-— Press the [ A ] or [ V ] Key to adjust the offset of CHI

3 CH2= 00001 A v (force reference monitor). .
Un002= 00000 Adqut the offset so that the measurement instrument
Un00OO= 00000 reading is as close to 0 V as possible.
5B ~Zero ADJ= After the offset adjustment of CH1 has completed,
CH1=—00005 SRolL -

4 CH2= 00001 A press the Key. The cursor moves to CH2 (motor
Un002= 00000 speed monitor) side.
221__00;§; ro ADJ- Press the [ A | or [ v ] Key to adjust the offset of

5 CH2= 00006 A \"4 CH,Z' .
Un0O2= 00000 Adjust the offset so that the measurement instrument
Un0O0OO= 00000 reading is as close to 0 V as possible.

DONE —Zoro ADJ— After having completed the offset adjustment both for
CH1=—-00005 CHI and CH2, press the [oan] Key.

6 CH2= 00006 DATA The adjustment results are saved in the SERVO-
Un002= 00000 PACK. “DONE” is displayed in the status display
Un0OO= 00000 after saving is completed.

BB —FUNCTION-—

7 FnO0B:Tra Adi , MODEISET Press the Key to return to the Utility Function
FnOOC:MonZero Ad]j @ Mod .

FnOOD:MonGain Ad]j 0d¢€ main menu.
FNOOE:Cur AutoAd]j

a Utility Functions (FnOOO)
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6.9

Gain Adjustment of Analog Monitor Output (FNO0OD)

This function is used to manually adjust the gains for the analog monitor outputs (force reference monitor out-
put and motor speed monitor output). The gains for the force reference monitor output and motor speed moni-
tor output can be adjusted individually. The gain values are factory-set before shipping. Therefore, the user
need not usually use this function.

Adjustment Example

An example of gains adjustment to the motor speed monitor is shown below.

Analog monitor

output voltage
1M E—-=--—->5
Gain adjustment
Motor speed
[1000 mm/s]
Item Specifications
Gain-adjustment Range 50% to 150%
Adjustment Unit 0.4%/LSB

The gain adjustment width is made with a 100% output set as a center value (adjustment range: 50% to 150%).
A setting example is shown below.

<Setting the Set Value to —125>
100% + (=125 x 0.4) = 50%
Therefore, the monitor output voltage is 0.5 times as high.

<Setting the Set Value to 125>
100% + (125 x 0.4) =150%
Therefore, the monitor output voltage is 1.5 times as high.

<Notes>
* Gain adjustment cannot be made if write protection is set in Fn010.

* The adjustment value will not be initialized when parameter settings are initialized using Fn005.



6.9 Gain Adjustment of Analog Monitor Output (FNO0D)

(2) Operating Procedure

Follow the steps below to perform the gain adjustment of analog monitor output.

Step Display Example Keys Operation
BB —FUNCTION-— MODEISET Press the Key to view the main menu for the util-

; FnOOC:MonZero Ad] L ity function mode.

FnOOD:MonGain Ad]j .
FROOE:Cur AutoAdij A v Use the [ A ] or [ V] Key to move through the list,
FnOOF:Cur ManuAd j select Fn0OD.

Press the Key. The display is switched to the
BB —Gain ADJ— execution display of Fn00D.
CH1=—00001 Note:

2 CH2=—00001 DATA If the display is not switched and “NO-OP” is dis-
Un00O2= 00000 played in the status display, the Write Prohibited Set-
UnOOO= 00000 ting (Fn010 = 0001) is set. Check the setting and

reset. (Refer to 6.12.)
BB —Gain ADJ—

3 2 : ; z_ g 8 ; (2)% A v Press the or Key to adjust the gain adjust-
Un0O2—= 00000 ment width of CH1 (force reference monitor).
Un00O= 00000
BB —Gain ADJ-— _—
CH1= 00125 SOROLL After the gain adjustment of CH1, press the Key.

4 CH2=-00001 A The cursor moves to CH2 (motor speed monitor)
Un002= 00000 side.

Un00O= 00000
BB —Gain ADJ-

5 cH1 = 00125 Press the or Key to adjust the gain adjust-
CH2=—00125 A \"4 dth of CH2
Un002= 00000 ment width o :

Un000O= 00000
DONE —Gain ADuU— After having completed the adjustment both for CH1
CH1= 00125 and CH2, press the Key.

6 CH2=-00125 DATA The adjustment results are saved in the SERVO-
Un002= 00000 PACK. After the saving is completed, “DONE” is
Un0OO= 00000 displayed in the status display.

BB —FUNCTION—
FnOOC:MonZero Ad] VODERET [ .
MODE/SET

7 FhOOD:MonGain Adj Press the Key to return to the Utility Function

T oof 2 ad Mode main menu.

FRNOOE:Cur AutoAd]
FNnOOF:Cur ManuAd]j

a Utility Functions (FnOOOO)
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6-20

Detection (FNOOE)

Perform this adjustment only if highly accurate adjustment is required for reducing force ripple. Basically, the
user need not perform this adjustment.

6.10 Automatic Offset-Signal Adjustment of the Motor Current

O

IMPORTANT

with that of other SERVOPACKS.

» Be sure to perform this function while the linear servomotor power is OFF.
» Execute the automatic offset adjustment if the force ripple is too big when compared

Follow the steps below.

Step Display Example Keys Operation
BB —FUNCTION— MODE/SET Press the '] Key to view the main menu for the util-
FnOOD:MonGain Ad]j L ity function mode.
1 FRnOOE:Cur AutoAd j

FNOOF:Cur
FnNO10:Prm

ManuAd]j A v

Protect

Use the or Key to move through the list,
select FnOOE.

Press the Key. The display is switched to the
execution display of FnOOE.
Note:

if e Offeet_npy If the display is not switched and “NO-OP” s dis-
2 of Motor Current DATA played in the status display, change the following set-
Start : [DATA] tings. (Refer to 6.12.)
Return: [SET]  If Write Prohibited is set in Fn010:
— Cancel the Write Prohibited setting.
» Ifaservo ON command is input:
— Send a servo OFF command.
Press the Key to start the automatic offset-signal
adjustment of motor current detection.
DONE When the adjustment is completed, “DONE” is dis-
3 Auto Offset—ADJ played in the status display.
of Motor Current A v Note:
Start : [DATA]
Return: [SET] Press the Key to cancel the automatic adjust-

ment. The display returns to the Utility Function
Mode main menu.




6.11 Manual Offset-Signal Adjustment of the Motor Current Detection (FnOOF)

Detection (FNOOF)

Use this function only if the force ripple is still high after the automatic offset adjustment of the motor current

detection signal (FnOOE).

6.11 Manual Offset-Signal Adjustment of the Motor Current

o

IMPORTANT

If this function is executed carelessly, it may worsen the characteristics.

Observe the following precautions when performing manual servo tuning.

* Run the linear servomotor at a speed of approximately 100 mm/s.

» Adjust the offset until the force reference monitor ripple is minimized, monitoring the
force reference by using the analog monitor.

+ Adjust the offset amounts of phase U and phase V of the linear servomotor alternately
several times until these offsets are well balanced.

Follow the steps below.

Step Display Example Keys Operation
RUN —FUNCTION-— MODE/SET Press the Key to view the main menu for the util-
FNnOOF:Cur ManuAd]j @ ityfunctionmode.

1 FnO10:Prm Protect .
FnO11:Motor Info A v Use the [ A ] or [ V] Key to move through the list,
FhOl12:Soft Ver select FnOOF.

Press the Key. The display is switched to the
RUN execution display of FnOOF.
Manual Offset—ADJ Note:

2 of Motor Current DATA If the display is not switched and “NO-OP” is dis-
ZADJIU= 00009 played in the status display, the Write Prohibited Set-
ZADJIV= 00006 ting (Fn010 = 0001) is set. Check the setting and

reset. (Refer to 6.12.)
RUN Press the or Key to adjust the offset amount
Manual Offset—ADJ of phase-U.
3 of Motor Current A \"4 Adjust the offset amount by 10 in the direction that
ZADJIU= 00019 the force ripple is reduced.
ZADJIV= 00006 Adjustment range: -512 to +511
RUN
4 Manual Offset=ADJ SOROLL Press the Key. The cursor moves to the phase-V
of Motor Current A id
ZADJIU= 00019 side.
ZADJIV= 00006
RUN Press the or Key to adjust the offset amount
Manual Offset—ADUJ of phase-V.
5 of Motor Current A \"4 Adjust the offset amount by 10 in the direction that
ZADJIU= 00019 the force ripple is reduced.
ZADJIV= 00016 Adjustment range: -512 to +511
Repeat the above operations (phase-U and-V alternately) until adjusting the offset amounts both for phase-U and
6 -V in both directions cannot reduce the force ripple any more.
Then, perform the same operation by adjusting by smaller amount.
DONE Press the Key to save the result of adjustment in
Manual Offset—ADJ the SERVOPACK.

7 of Motor Current DATA When th L. leted. “DONE” is displaved
ZADJIU= 000109 When the saving is completed, is displaye
ZADJIV= 00016 in the status display.

RUN —FUNCTION-—

) EnOOF:Cur ManuAd,] MODEISET Press the Key to return to the Utility Function
FnNnO10:Prm Protect @ Mod .

FnO11:Motor Info 0de mamn menu.
FnO12:Soft Ver

a Utility Functions (FnOOOO)
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6.12 Write Prohibited Setting (Fn010)

Prohibiting writing prevents writing parameters by mistake.
The following operations can be write-protected using the Fn010 parameter.

* Parameter settings from the digital operator (PnOO0)
« Utility functions shown in (1) Utility Functions That Can Be Write-protected (FnOO)

(1) Utility Functions That Can Be Write-protected

Function No. Function Prc\)/\rlm?t:ﬁed Rg;egggrc];e
Setting

Fn000 Alarm history display X 6.2
Fn002 JOG operation O 6.3
Fn003 Origin search ©) 6.4
Fn004 Program JOG operation O 6.5
Fn005 Initializing parameter settings ©) 6.6
Fn006 Clearing alarm history O 6.7
Fn0OC Offset adjustment of analog monitor output O 6.8
FnOOD Gain adjustment of analog monitor output O 6.9
FnOOE Automatic offset-signal adjustment of motor current detection signal O 6.10
FnOOF Manual offset-signal adjustment of motor current detection signal O 6.11
Fn010 Write prohibited setting - 6.12
FnO11 Servomotor model display X 6.13
Fn012 Software version display X 6.14
Fn014 Resetting configuration error of option module O 6.15
Fn01B Vibration detection level initialization O 6.16
FnO1E Display of SERVOPACK and servomotor ID X 6.17
Fn020 Origin setting X 453
Fn030 Software reset X 6.18
Fn080 Polarity detection X 452
Fn200 Tuning-less level setting O 522
Fn201 Advanced autotuning O 532
Fn202 Advanced autotuning by reference O 542
Fn203 One-parameter tuning O 552
Fn204 Anti-resonance control adjustment function O 5.6.2
Fn205 Vibration suppression function ©) 5.7.2
Fn206 EasyFFT O 6.19
Fn207 Online vibration monitor ©) 6.20

Note 1. O: Possible, x: Impossible
2. If the write prohibited setting (Fn010) is enabled, “NO-OP” is displayed on the status display of the Digital Oper-
ator if the user attempts to execute the above utility functions. To execute these utility functions, set Fn010 to
write permitted by using the procedure shown in (2) Operating Procedure.

6-22



6.12 Write Prohibited Setting (Fn010)

(2) Operating Procedure

Follow the steps below to set “write prohibited” or “write permitted.”

Setting values are as follows:

+ “P.0000”: Write permitted (Releases write prohibited mode.) [Factory setting]
+ “P.0001”: Write prohibited (Parameters become write prohibited from the next power ON.)

Step Display Example Keys Operation
BB T FUNCTION- MODE/SET Press the Key to view the main menu for the util-
FnOOF:Cur ManuAd] Rad ity function mode.
1 Fn010:Prm Protect
Fn011:Motor Info Use the [A ] or Key to move through the list,
Fn012:Soft Ver A \4 select Fn010.
BB
Parameter . .
2 Write Protect AT Press the Key. The display switches to the exe-
cution display of Fn010.
P. 0000
B i arameter Press the Key to select one of the following set-
3 Write Protect A \V4 tngs. . . .
P.0000: Write permitted [Factory setting]
P. 0001 P.0001: Write prohibited
DONE
Parameter Press the Key to save the setting value in the
4 Write Protect DATA SERVOPACK. When the saving is completed,
“DONE” is displayed in the status display.
P. 0001
BB ~-FUNCTION-
FnOOF:Cur ManuAdj = . .
5 Fno10:Prm Protect MODE! Press the = Key to return to the Utility Function
FnoO11:Motor Info : Mode main menu.
Fn012:Soft Ver
6 | Turn OFF the SERVOPACK power supply and then turn it ON again to validate the new setting.

a Utility Functions (FnOOOO)
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6.13 Servomotor Model Display (Fn011)

This function is used to check the linear servomotor model, voltage, capacity, linear scale type, and encoder
resolution. If the SERVOPACK has been custom-made, you can also check the specification codes of SER-

VOPACKs.

Follow the steps below.

Step Display Example Keys Operation

RUN —FUNCTION-— MODEISET Press the Key to view the main menu for the util-
FnO10:Prm Protect @ ityfunctionmode

1 FnO11:Motor Info :
FnO12:Soft Ver A v Use the or Key to move through the list,
FRnO13:MturnLmSet select FnO11.
BB —MotorInfo—
TYPE 40 AC200V

2 400W - . .
ENCORDER 01 8bit DATA Press the Key to switch to the display of FnO11.

(Example)

RUN —FUNCTION—

3 FnOTOo:Prm Protect MODEIET Press the Key to return to the Utility Function
FnO11:Motor Info @ Mod .
Fno12:Soft Ver 0de main meny.
FnO13:MturnLmSet

B Display Designation

Linear Servomotor Model
SGLGW
40 |[SGLFW
— or |SGLTW
41* [SGLCW
SGT

capacity

Linear servomotor __
input voltage

BB

—-Motorinfo

TYPE [40|][AC200V]|+—

400 We——
ENCODER [01][ 8bit
3 A

Linear Scale Type

0

o

Incremental

0

=

Absolute

* 40: Linear servomotor with an incremental linear scale
41: Linear servomotor with an absolute linear scale

Linear servomotor__

Encoder resolution



6.14 Software Version Display (Fn012)

6.14 Software Version Display (Fn012)

Select Fn012 to check the SERVOPACK and linear scale software version numbers.

Follow the steps below.

Step Display Example Keys Operation
BB —FUNCTION— MODEJSET Press the Key to view the main menu for the util-
1 FnO11:Motor Info @ ityfunctionmode_
FnO12:Soft Ver .
FnO13:MturnLmSet A v Use the [ A ] or [ V] Key to move through the list,
FnO14:0pt Init select Fn012.
Press the Key. The software versions of the
BB —Soft Ver— SERVOPACK and the connected linear scale will be
DRIVER displayed.
2 Ver.=0001 DATA Note:
ENCODER If the linear servomotor is not connected, “Not con-
Ver.=0003 nect” is displayed under “ENCODER” instead of the
version number.
BB —Soft Ver Press the Key. The software version of the linear
OPTION ENCODER scale will be displayed.
3 Ver.=0001 DATA Note:
If a linear scale is not connected, “Not connect” will
be displayed.
BB —Soft Ver Press the Key. The software version of the
COMMAND command option module will be displayed.
4 Ver.=0001 DATA Note:
If a command option module is not connected, “Not
connect” will be displayed.
BB —Soft Ver Press the Key. The software version of the safety
SAFETY option module will be displayed.
5 Ver.=0001 DATA Note:
If a safety option module is not connected, “Not con-
nect” will be displayed.
BB —Soft Ver Press the Key. The software version of the feed-
FEEDBACK back option module will be displayed.
6 Ver.=0001 DATA Note:
If a feedback option module is not connected, “Not
connect” will be displayed.
BB —FUNCTION=—
7 FnOlil:Motor Info MODEISET Press the Key to return to the Utility Function
FnO12:Soft Ver @ .
- Mode main menu.

FnNO13:MturnLmSet

FnO14 :0pt

Init

a Utility Functions (FnOOOO)
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6.15 Resetting Configuration Error of Option Module (Fn014)

The SERVOPACK with option module recognizes installation status and types of option module which is con-
nected to SERVOPACK. If an error is detected, the SERVOPACK issues an alarm.

This function resets the following alarms.

* Command Option Module Unmatched Error (A.E80)
* Feedback Option Module Detection Failure (A.E72)
For alarm types and corrective actions, refer to 8 Troubleshooting.

Note 1. The alarms above can be cleared only by this function. These alarms cannot be cleared by alarm reset or turning
OFF the SERVOPACK main circuit power supply.
2. Before clearing the alarm, perform corrective action for the alarm.

(1) Operating Procedure

Follow the steps below.

Step Display Example Keys Operation
BB ~FUNCTION- MODEISET Press the Key to view the main menu for the util-
FnO013:MturnLmSet L ity function mode.

1 Fn014:0pt Init )
FnO1B:Vibl_vl Init A v Use the (A ] or [ V] Key to move through the list,
FnO1E:SvMotOp ID select Fn014.

BB -Opt Init-

2 g ; g g ;n eTya nodp to Pt DATA Bress .the Key. The display changes to the execu-

03:Feedback Opt tion display of Fn014.
Press the or Key to select an option module
BB -Opt Init- to be cleared and then press the Key.
Command Opt A v Note:
3 Initialize If the display is not switched and “NO-OP” is dis-
Start :[DATA] DATA played in the status display, the Writhe Prohibited
Return:[SET]

Setting (Fn010 = 0001) is set. Check the setting and
reset. (Refer to 6.12.)

DONE -Opt Init-
Command Opt . )
4 Initialize DATA Press the Key again to clear the configuration
Start :[DATA] error of the option module.

Return:[SET]

RUN ~FUNCTION-
FnO013:MturnLmSet osEseT] .- .
5 . MODEISET Press the [&] key to return to the Utility Function
Fn014:0pt Init @ .
Mode main menu.

FnO1B:Vibl_vl Init
FnO1E:SvMotOp ID

6 | Turn OFF the SERVOPACK power supply and then turn it ON again to validate the new setting.
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6.16 Vibration Detection Level Initialization (FN01B)

6.16 Vibration Detection Level Initialization (Fn01B)

This function detects vibration when linear servomotor is connected to a machine and automatically adjusts
the vibration detection level (Pn384) to output more exactly the vibration alarm (A.520) or warning (A.911).

The vibration detection function detects vibration elements according to the linear servomotor speed.

Parameter Meaning When Enabled | Classification
n.OO0OO0 | Does not detect vibration. (Factory setting)
Pn310 n. 00004 Outputs the warning (A.911) when vibration is Immediately Setup
detected.
n.0O0O02 | Outputs the alarm (A.520) when vibration is detected.

If the vibration exceeds the detection level calculated by the following formula, the alarm or warning will be
output according to the setting of vibration detection switch (Pn310).

Detection level =

<Notes>

* Use this function if the vibration alarm (A520) or vibration warning (A.911) is not displayed at a correct
timing when a vibration is detected at the factory-setting level of Pn384 (Vibration Detection Level.)

* The vibration alarm or warning detection sensibility differs depending on the machine conditions. In this
case, a detection sensibility fine adjustment can be set in the detection sensibility Pn311.

Vibration detection level (Pn384 [mm/s]) x Detection sensibility (Pn311 [%])

100

D

IMPORTANT

The vibration may not be detected because of improper servo gains. Also, not all
kinds of vibrations can be detected. Use the detection result as a guideline.

Set a proper mass ratio (Pn103). Improper setting may result in the vibration alarm,
warning misdetection, or non-detection.
The references that are used to operate your system must be input to execute this
function.
Execute this function under the operation condition for which the vibration detection
level should be set.
Execute this function to set the vibration detection level while the motor speed
reaches at least 10% of its maximum.

(1) Operating Procedure

Follow the steps to adjust the parameter Pn384.

Step Display Example Keys Operation
RUN “FUNCTION- MODE/SET Press the Key to view the main menu for the util-
Fn014:0pt Init Rnd ity function mode.

1 Fn01B:Vibl_vl Init )
FnO1E:SvMotOp ID A v Use the [ A | or [ V] Key to move through the list,
FnO1F:FBOpMot ID select Fn0O1B.

Press the Key. The display is switched to the
RUN execution display of Fn01B.
Vibration Detect Note:
2 Level DATA If the display is not switched and “NO-OP” is dis-
Start : [DATA] played in the status display, the Write Prohibited Set-
Return: [SET] ting (Fn010 = 0001) is set. Check the setting and

reset. (Refer to 6.12.)

a Utility Functions (FnOOOO)
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Step Display Example Keys Operation
Press the Key.
“Init” is displayed blinking, and the vibration level is
RUN detected and adjusted. Detection and adjustment con-
Vibration Detect tinue until the [ = ] Key is pressed again.
3 Level Init DATA Notes:
) * Operate the SERVOPACK with the references that
init will be used for actual operation.
« If the linear servomotor is moving at 10% or less of
the maximum speed, “Error” will be displayed.
DONE
4 Vib Ir_a tio In |:|> e.tte ot DATA Press the Key. The display changes from “Init”
eve n to “DONE,” and the setting becomes enabled.
DONE
RUN -FUNCTION-
Fn014:0pt Init MODEET (o0EsET] o .
5 En01B . Vibl_ vl Init I;/iezs the key to return to the Utility Function
FnO1E:SvMotOp ID 0de main menu.
FnO1F:FBOpMot ID
(2) Related Parameters
Use the following parameters as required.
o . . Bosit
Vibration Detection Sensibility [Speed| [Position] [Force | Classification
Pn311 Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1% 100 Immediately Tuning
Vibration Detection Level [Speed] [Position| [Force | o
Classification
Pn384 Setting Range Setting Unit Factory Setting When Enabled
0 to 5000 1 mm/s 50 Immediately Tuning

Note: Vibration Detection Level (Pn384) is set by Fn01B (Vibration Detection Level Initialization) automatically, so it is
not necessary to adjust it.



6.17 Display of SERVOPACK and Servomotor ID (FnO1E)

6.17 Display of SERVOPACK and Servomotor ID (FNO1E)

This function displays ID information for SERVOPACK, linear servomotor, linear scale and option module
connected to the SERVOPACK. Note that the ID information of some option modules is not stored in the
SERVOPACK. “Not available” will be displayed for these option modules.

The following items can be displayed.

ID

Items to be Displayed

SERVOPACK

SERVOPACK model

SERVOPACK serial number

SERVOPACK manufacturing date
SERVOPACK input voltage (V)

Maximum applicable motor capacity (W)
Maximum applicable motor rated current (Arms)

Servomotor

Servomotor model

Servomotor order number
Servomotor manufacturing date
Servomotor input voltage (V)
Servomotor capacity (W)
Servomotor rated current (Arms)

Encoder

Linear scale model

Linear scale serial number
Linear scale manufacturing date
Linear scale type/resolution

Command Option
Module*

Command option module model

Command option module serial number
Command option module manufacturing date
Command option module ID number

Safety Option Module*

Safety option module model

Safety option module serial number
Safety option module manufacturing date
Safety option module ID number

Feedback Option
Module*

Feedback option module model

Feedback option module serial number (Reserved area)
Feedback option module manufacturing date

Feedback option module ID

# [fan option module is not connected, “Not connect” will be displayed after the module name.

a Utility Functions (FnOOOO)
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6.18 Software Reset (Fn030)

This function enables resetting the SERVOPACK internally from software. The operation of turning OFF the
power and then turning ON again to validate the setting can be omitted by executing this function.

« Start software reset operation when the servomotor power is OFF.
o » This function resets the SERVOPACK independently from host controller. The SER-
VOPACK carries out the same processing as when the power supply is turned ON
IMPORTANT and outputs the ALM signal. The status of other output signals may be forcibly
changed.

(1) Setting before Operation

The following settings are required before executing the software reset function.

« If a servo ON command is input, send a servo OFF command.
(2) Operating Procedure
Follow the steps below to reset the SERVOPACK internally.

Step Display Example Keys Operation
BB ~FUNCTION- MODEISET Press the Key to view the main menu for the util-
Fn020:S-0rig Set o ity function mode.
1 Fn030:Soft Reset
Fn080:Pole Detect Use the or Key to move through the list,
Fn200:Tunelvl Set A v select Fn030.

BB
2 oAA Press the Key. The display is switched to the
Software Reset execution display of Fn030.
RESETH1
BB
3 Software Reset A \"4 Press the or Key to select RESETS.
RESETS5
BB
4 AT Press the Key to execute the software reset.
Software Reset “RESETS5” is no longer displayed.

After the reset has been successfully completed, the

File First Loading screen which appears when the power is turned ON

5 Please Wait... will be displayed. Then, the mode changes to the
parameter/monitor display mode.
BB ~FUNCTION-
Fn020:S-0rig Set o] . .
6 Fn030:Soft Reset MODEISET Press the Key to return to the Utility Function
Fn080:Pole Detect : Mode main menu.

Fn200:TunelLvl Set
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6.19 EasyFFT (Fn206)

6.19 EasyFFT (Fn206)

EasyFFT sends a frequency waveform reference from the SERVOPACK to the linear servomotor and moves
the linear servomotor at minimal speed a number of times over a certain period, thus causing machine vibra-
tion. The SERVOPACK detects the resonance frequency from the generated vibration and makes notch filter
settings according to the resonance frequency detection. The notch filter is effective for the elimination of
high-frequency vibration and noise.

/\ WARNING

* The linear servomotor moves at minimal speed when EasyFFT is executed. Do not touch the linear servo-
motor or machine during execution of EasyFFT, otherwise injury may result.

/\ CAUTION

» Use the EasyFFT when the servo gain is low, such as in the initial stage of servo adjustment. If EasyFFT
is executed after increasing the gain, the servo system may vibrate depending on the machine character-
istics or gain balance.

Machine vibration may be suppressed by setting a notch filter according to the detected vibration frequency.

Frequency
waveform
reference

e

¢ Response

movement

SERVOPACK

In addition to this function, Online Vibration Monitor (Fn207) can be used to detect machine vibration and
automatically make notch filter settings. Use the following flowchart to determine which function should be
used.

a Utility Functions (FnOOOO)
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When using mainly for servo gain adjustment, etc.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servo, and
execute EasyFFT (Fn206).

A 4
Adjust servo gain.

No

Yes

With the servo ON, execute
Online Vibration Monitor

(Fn207).
v
End
 Starts EasyFFT when the linear servomotor power is OFF.
o » Do not input the reference from outside because EasyFFT outputs the special
reference from the SERVOPACK.
IMPORTANT
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6.19 EasyFFT (Fn206)

(1) Operating Procedure

Follow the steps below.

Step Display Example Keys Operation
BB —FUNCTION— MODEISET Press the Key to view the main menu for the util-
1 Enzgzi\éib SﬁET B ity function mode.
n N a
Fn207: V,Msoyn itor A Vv Use the or [ V] Key to move through the list,
FROOO:Alm History select Fn206.
Press the Key. The display is switched to the
execution display of Fn206.
Note:
BB . —EBasy FFT-— If the display is not switched and “NO-OP” is dis-
2 ? ettineg DATA played in the status display, change the following set-
nput = 015% .
— tings. (Refer to 6.12.)
« If Write Prohibit is set in Fn010:
— Cancel the Write Prohibited setting.
* If a servo ON command is input:
— Send a servo OFF command.
The cursor is on the setting of "Input." Press
the or Key to set the sweep force reference
amplitude (Pn456).
BB —Easy FFT-— Setting range: 1 to 800.
Setting Note:

3 Input = 015% A A\ When making the initial settings for EasyFFT, do not
change the setting for the reference amplitude. Start
with the original value of 15. Increasing reference
amplitude increases the detection accuracy, but the
vibration and noise from the machine will increase.
Increase the amplitude value little by little.

RUN —Easy FFT—
Ready Press the Key to turn the linear servomotor

4 Input = 015% power ON. The display “BB” and “Setting” changes
to “RUN” and “Ready.”

Press the (forward run start) Key or
(reverse run start) Key to run the linear servomotor
and start the frequency measurement. "Measure" is
displayed blinking during the measurement.
RUN —Easy FFT-— <Linear Servomotor Movement during Detection>
Measure Within 10 mm, the linear servomotor will move
5 Input = 015%

forward and then in reverse several times. The total
operation time is between 1 and 45 seconds.

Note:

The actions of the linear servomotor are very minute
in this operation. Also at the same time, the linear ser-
vomotor emits a noise. To ensure safety, do not enter
the working envelopment of the machine.

a Utility Functions (FnOOOO)
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Step

Display Example

Keys

Operation

RUN
Resul t
Input =

—Easy FFT-—
015 %
1250 Hz
18375 Hz

Res =
Filter1

When the detection has completed normally, the
result and the notch filter value to be set are dis-
played.

Press the Key to turn OFF the power to the

Servomotor.

< Important >

If 2 seconds or more are required for the operation

although detection was successfully completed, the

detection accuracy might be insufficient. Increasing
reference amplitude more than 15 increases the
detection accuracy, but the vibration and noise from
the machine will increase. Increase the amplitude
value little by little.

Notes:

« If a notch filter has been set and is being used, "*"
is displayed on the second line.

« If the first notch filter has been set, the second
notch filter value is displayed. If the first and
second notch filters have been set, only the result
of frequency detection is displayed.

* Ifthe Key is pressed while the linear servo-
motor is running, the linear servomotor will stop,
and the frequency detection will be canceled.

« If the detection is not completed normally, “No
Measure” is displayed.

RUN
Ready
Input =

—Easy FFT-—

015%

MODE/SET >>

Press the Key to exit the EasyFFT function at
this stage. The power to the linear servomotor is
turned OFF and the display returns to the Utility
Function Mode main menu.

Press the Key to return to "Ready" display.

DONE
Resul t

—Easy FFT—
015 %
1250 Hz
1375 Hz

Input =
Res =
Filter1

DATA

Press the Key after the normal completion of
frequency detection. The notch filter frequencies are
automatically updated to the optimum values. If the
first notch filter frequency has been set (Pn408.0 = 1),
set the second notch filter frequency (Pn40C).

Notes:

* If the second notch filter frequency has already
been set (Pn408.2 = 1), the notch filter frequency
cannot be set.

* If the frequency detected by this function is not

used, set the notch filter to be invalid (Pn408.0 =
0).

BB —FUNCTION-—
Fn205:Vib Sup
Fn206: Easy FFT
Fn207 :V-Monitor
FnNnOOO:Alm History

MODE/SET

R ad

Press the Key to return to the Utility Function
Mode main menu.

10

Turn OFF the SERVOPACK power supply and then turn ON again to validate the setting.




6.19 EasyFFT (Fn206)

(2) Related Parameters

The Easy FFT related parameters are listed below. These parameters will be automatically set and the user
need not set them manually.

Parameter Meaning When Enabled | Classification
n.OO0OO0 | Disables st notch filter. (Factory setting)
n.O0O01 | Uses 1st notch filter. )
Pn408 . - Immediately Setup
n.00O0O | Disables 2nd notch filter. (Factory setting)
n.O0100 | Uses 2nd notch filter.
1st Notch Fliter Frequency [Speed] [Position] [Force | Classification
Pn409 Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
2nd Notch Fliter Frequency [Speed]| [Position] [Force | Classification
Pn40C Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
Sweep Force Reference Amplitude [Speed] [Position| [Force | Classification
Pn456 Setting Range Setting Unit Factory Setting When Enabled
1 to 800 1% 15 Immediately Tuning

a Utility Functions (FnOOOO)
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6.20 Online Vibration Monitor (Fn207)

The machine vibration can sometimes be suppressed by setting a notch filter or force reference filter for the
vibration frequencies.

When online, vibration frequencies caused by machine resonance will be detected and the frequency that has
the highest peak will be displayed on the Panel Operator. The effective force reference filter or notch filter fre-
quency for the vibration frequency will be automatically selected and the related parameters will be automati-
cally set.

In addition to this function, EasyFFT (Fn206) can be used to detect machine vibration and automatically make
notch filter settings. Use the following flowchart to determine which function should be used.

When using mainly for servo gain adjustment, etc.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servo, and
execute EasyFFT (Fn206).

A
Adjust servo gain.

No

Yes

With the servo ON, execute
Online Vibration Monitor
(Fn207).

T ¢
QT A
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6.20 Online Vibration Monitor (Fn207)

(1) Operating Procedure

Follow the steps below.

Step Display Example Keys Operation
RUN —FUNCTION-— MODEISET Press the Key to view the main menu for the util-
1 Fn206:Easy FFT B ity function mode.

Fn207 :V-Monitor

FnOOO:Alm History A v Use the [ A ] or [ V] Key to move through the list,

Fn0O1:J0OG select Fn207.

Press the Key. The display is switched to the

RUN ~V-MONITOR-— execution display of Fn207.

5 Measure Note:
1=———— DATA C ) ) L
E PO If the display is not switched and “NO-OP” is dis-
F3m———— played in the status display, the Write Prohibit is set
in Fn010. Check the setting and reset. (Refer to 6.12.)

RUN —V—MONITOR—

Measure Press the Key for 1 second.

3 Fl=———— DATA The message, “Measure,” blinks, and vibration detec-
F2=———- tion will start.
F3=————
When the vibration detection has completed, “Mea-
sure” stops blinking and the detection ends automati-
cally. When the detection has completed normally,
the vibrations with three largest peak values in vibra-
tion frequency are displayed for F1, F2, and F3.
Notes:

RUN —V—MONITOR—

Measure * Press the Key to quit the online vibration

4 F1= 0850 [Hz] monitor function. The display returns to the Utility

F2= 1600 [Hz] Function Mode main menu.

F8= 0225 [Hz] * Three detected frequencies can be displayed. For a
vibration with undetectable peak frequency, “----"
is displayed. If no frequency was detected, “----" is
displayed for F1, F2, and F3.

« Ifthe frequency could not be successfully detected,
“NO MONITOR?” is displayed.
After the detection has normally completed, press the

ZCE) $ 5 N ; v ; Z(N)'; ITOR= Key. The optimum frequency (time constant) of

5 F1= 0850 [Hz] DATA notch filter or force reference filter for F1 is set auto-

Fo= 1600 [Hz] matically. At the same time, the parameter Pn409 is

F3= 0225 [Hz] updated for a notch filter, or the parameter Pn401 is

updated for a force reference filter.

RUN —FUNCTION-—

6 Fn206:Easy FFT MODEISET Press the Key to return to the Utility Function

Fn207:V-Monitor c:: .

— Mode main menu.

FRNOOO:Alm History
FnOO1:J0OG

(2) Related Parameters

The following parameters are set automatically by using online vibration monitor.

Parameter Meaning
Pn401 Force Reference Filter Time Constant
Pn408 Force Related Function Switch
Pn409 1st Notch Filter Frequency

a Utility Functions (FnOOOO)
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7 Monitor Modes (UnOO0O)

71

List of Monitor Modes

The monitor mode can be used for monitoring the reference values, I/O signal status, and SERVOPACK inter-

nal status on the digital operator.

Refer to the following table.

Parilrcr)l.eter Content of Display Unit
Un000 Motor movement speed mm/s
Un001 Speed reference (for speed control) mm/s
Un002 Internal force reference (in percentage to the rated force) %
Un003 Electric angle 1 pulse (linear scale resolution)
Un004 Electric angle 2 (angle from the polarity origin) deg
Un005 Input signal monitor -
Un006 Output signal monitor -
Un007 Reference speed (for position control) mm/s
Un008 Position error (for position control) reference unit
Un009 Accumula.ted load ratio (in percentage to the rated force: effec- o
tive force in cycle of 10 seconds)
Regenerative load ratio (in percentage to the processable
Un00A regenerative power: regenerative power consumption in cycle | %
of 10 seconds)
Power consumed by DB resistance
Un00B (in percentage to the processable power at DB activation: dis- | %
played in cycle of 10 seconds)
Un00C Reference counter reference unit
Un00OD Feedback pulse counter pulse (linear scale resolution)”!
Un010 Maximum allowable motor speed or maximum allowable _
encoder output resolution
Un011 Hall sensor signal monitor -
Un012 Total operation time 100 ms
Un013 Feedback pulse counter reference unit
uUn014 Effective gain monitor (gain setting 1 = 1, gain setting2 =2) |-
Un015 Safety I/O signal monitor -
Un020 Motor rated speed mm/s
Un021 Motor maximum speed mm/s
Un084 Linear scale pitch*2 pm
Un085 Linear scale pitch index 2 -

*]1. For details, refer to 4.2.4 Electronic Gear.
#2.  Scale pitch = Un084 x 10Y"083 [pm]



7.2 Monitor Displays

7.2 Monitor Displays
Monitor mode can be checked in the Parameter/Monitor Mode (-PRM/MON-) window of the digital operator.

The following four Un numbers are displayed as the factory settings.

BB —PRM./MON—
UnOOO= 000O0O = Indicates that the value of Un000
UnOO2= 00000 (motor speed) is 0 mm/s.

Un0O0O8= 000O0O
UnOOD=00000000O0

To view other Un numbers, press the or Key to scroll through the list in monitor mode.

Motorspeed’UnOOQZ 00000 ‘

vt 1[a]

Speed reference ’ UnOO1= 000O0O ‘

vt v [A]

Internal force reference ’ UnOO2= 000O0O ‘

V14 v[a]

EIectricangIe1’UnOO§= 00000 ‘

V14 v ()

Electric angle 2 (angle from the polarity origin) ’ UnO0O4= 00090 ‘

4 +[A]
M4 1 [(A)

Feedback pulse counter ’ UnOOD=000000O0O0 ‘

Monitor Modes (UnOOO0O)

H
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8 Troubleshooting

8.1.1 List of Alarms

8.1

8.1.1

Troubleshooting

The following sections describe troubleshooting in response to alarm displays.

The alarm name, alarm meaning, alarm stopping method, and alarm reset capability are listed in order of the
alarm numbers in 8.1.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in 8.1.2 Troubleshooting of Alarms.

List of Alarms

The list of alarms is given below.

Alarm Stopping Method

Gr.1: The linear servomotor is stopped according to the settings in Pn001.0 if an alarm occurs. Pn001.0 is fac-
tory-set to stop the linear servomotor by applying the DB.

Gr.2: The linear servomotor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is fac-
tory-set to stop the linear servomotor by setting the speed reference to “0.” The linear servomotor under
force control will always use the Gr.1 method to stop. By setting Pn00B.1 to 1, the linear servomotor
stops using the same method as Gr.1. When coordinating a number of linear servomotors, use this alarm
stop method to prevent machine damage that may result due to differences in the stop method.

Alarm Reset Capability

Available: Removing the cause of alarm and then executing the alarm reset can clear the alarm.

N/A: Executing the alarm reset cannot clear the alarm.

Servomotor

Alarm : Alarm
) Alarm Name Meaning Stop
Display Method Reset
A.020 Parameter Checksum Error The data of the parameter in the SERVOPACK is incorrect. Gr.1 N/A
A.021 Parameter Format Error The data format of the parameter in the SERVOPACK is Gri N/A
mcorrect.
A.022 System Checksum Error The data of the parameter in the SERVOPACK is incorrect. Gr.1 N/A
A.030 Main Circuit Detector Error Detection data for power circuit is incorrect. Gr.1 Available
A.040 Parameter Setting Error The parameter setting is outside the allowable setting range. Gr.1 N/A
. The encoder output resolution setting (Pn281) is outside the
A.041 E?r(c:)(:der Output Pulse Setting allowable setting range or does not satisfy the setting condi- Gr.1 N/A
tions.
A.042 Parameter Combination Error | Combination of some parameters exceeds the setting range. Gr.1 N/A
Semi-closed/Fully-closed Loop . .
A.044 Control Parameter Setting The settings of the fully-closed option module and Pn00B.3, Gri N/A
E Pn002.3 do not match.
rror
A.04A Parameter Setting Error 2 ”Sl";lsig;lls an error in settings of parameters reserved by the Gri N/A
A.050 Combination Error The SERVOPACK and the linear servomotor capacities do Grl Available
not match each other.
A.051 Unsupported Device Alarm The unsupported device unit was connected. Gr.1 N/A
A.080 Linear Scale Pitch Setting The setting of the linear scale. pitch (Pn282) has not been Grl N/A
Error changed from the default setting.
The Servo ON command was sent from the host controller
A.0b0 Cancelled Servo ON after the utility function was executed to turn the power to Gr.1 Available
Command Alarm .
the linear servomotor ON.
A.100 Overcurrent or Heat Sink An overcurrent flowed through the IGBT. Grl N/A
: Overheated Heat sink of the SERVOPACK was overheated. ’
A.300 Regeneration Error Regenerative circuit or regenerative resistor is faulty. Gr.1 Available
A.320 Regenerative Overload Regenerative energy exceeds regenerative resistor capacity. Gr.2 Available




8.1 Troubleshooting

Servomotor

Alarm " Alarm
) Alarm Name Meaning Stop
Display Method Reset
Main Circuit Power * Setting of AC input/DC input is incorrect. .
Pl Supply Wiring Error * Power supply wiring is incorrect. Grl Available
A.400 Overvoltage Main circuit DC voltage is excessively high. Gr.1 Available
A.410 Undervoltage Main circuit DC voltage is excessively low. Gr.2 Available
Main-Circuit . L . .
A.450 Capacitor Overvoltage The capacitor of the main circuit has deteriorated or is faulty. Gr.1 N/A
A510 Overspeed ;f;leeegnear servomotor speed is over the maximum allowable Gri Available
Overspeed of Encoder Output | The set value of the encoder output resolution (Pn281) .
. Pulse Rate exceeds the speed limit. Gr.l Available
A.520 Vibration Alarm Vibration at the motor speed was detected. Gr.1 Available
A.521 Autotuning Alarm ?i/(l)ll)lratlon was detected while performing tuning-less func- Gri Available
A.550 Maximum Speed Setting Error | The Pn385 setting is greater than the maximum speed. Gr.1 Available
The linear servomotor was operating for several seconds to
A.710 Overload: High Load several tens of seconds under a force largely exceeding rat- Gr.2 Available
ings.
A.720 Overload: Low Load The linear servomotor was operating continuously under a Grl Available
force largely exceeding ratings.
A.730 . When the dynamic brake was applied, moving energy .
A.731 Dynamic Brake Overload exceeded the capacity of dynamic brake resistor. Grl Available
Overload of Surge L .
A.740 Current Limit Resistor The main circuit power was frequently turned ON and OFF. Gr.1 Available
A.7A0 Heat Sink Overheated "lf(l)lgotcemperature of the SERVOPACK heat sink exceeded Gra Available
A7AB gt“c;g;’; dFa“ in SERVOPACK | ¢ fan inside the SERVOPACK stopped. Grl | Available
A.820 Encoder Checksum Error The checksum results of linear scale memory is incorrect. Gr.1 N/A
A.840 Encoder Data Error Data in the linear scale is incorrect. Gr.1 N/A
A.850 Encoder Overspeed The linear scale was operating at high speed when the power Gri N/A
was turned ON.
A.860 Encoder Overheated The internal temperature of linear scale is too high. Gr.1 N/A
A.861 Motor Overheated The internal temperature of motor is too high. Gr.1 N/A
A.890 Encoder Scale Error A linear scale fault occurred. Gr.1 N/A
A.891 Encoder Module Error Linear scale is faulty. Gr.1 N/A
A.b31 Current Detection Error1 The current detection circuit for phase-U is faulty. Gr.1 N/A
(Phase-U)
A.b32 Current Detection Error 2 The current detection circuit for phase-V is faulty. Gr.1 N/A
(Phase-V)
Current Detection Error 3 T .
A.b33 (Current detector) The detection circuit for the current is faulty. Gr.1 N/A
A.bFO System Alarm 0 “Internal program error 0" occurred in the SERVOPACK. Gr.1 N/A
A.bF1 System Alarm 1 “Internal program error 1" occurred in the SERVOPACK. Gr.1 N/A
A.bF2 System Alarm 2 “Internal program error 2" occurred in the SERVOPACK. Gr.1 N/A
A.bF3 System Alarm 3 “Internal program error 3" occurred in the SERVOPACK. Gr.1 N/A
A.bF4 System Alarm 4 “Internal program error 4" occurred in the SERVOPACK. Gr.1 N/A
A.C10 Servo Overrun Detected The linear servomotor ran out of control. Gr.1 Available
A.C20 Phase Detection Error The detection of the phase is incorrect. Gr.1 N/A
A.C21 Hall Sensor Error The hall sensor is faulty. Gr.1 N/A
A.C22 ki ol The phase information does not match. Gr.1 N/A

Disagreement

a Troubleshooting
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8 Troubleshooting

8.1.1 List of Alarms

Servomotor

Alarm ! Alarm
) Alarm Name Meaning Stop
Display Method Reset
A.C50 Polarity Detection Error The polarity detection failed. Gr.1 N/A
A.C51 Overt'ravel Detgctlon at The overtravel signal was detected at polarity detection. Gr.1 Auvailable
Polarity Detection
Polarity Detection The linear servomotor was turned ON under the condition of .
e Uncompleted polarity detection uncompleted. Grl Available
A.C53 Out of 'Range for Polarity The_ movement dlstan.ce exceeded the set value of Pn48E Gri N/A
Detection during polarity detection.
A.C54 Polarity Detection Error 2 The polarity detection failed. Gr.1 N/A
A.C80 Absolute Encoder Clear Error ;)Frh:e(tlata of the absolute linear scale was not properly cleared Grl N/A
A.C90 Encoder Communications Comn}umcaﬂong between the SERVOPACK and the linear Grl N/A
Error scale is not possible.
A.C91 Eggﬁgﬁ}r g:tgngx‘glrcatlons A linear scale position data calculation error occurred. Gr.1 N/A
Encoder Communications An error occurs in the communications timer between the
Pl Timer Error linear scale and the SERVOPACK. Grl N/A
A.CAO Encoder Parameter Error Linear scale parameters are faulty. Gr.1 N/A
A.Cb0 Encoder Echoback Error Contents of communications with linear scale is incorrect. Gr.1 N/A
Feedback Option Module
A.CF1 Communications Error Reception from the feedback option module is faulty. Gr.1 N/A
(Reception error)
Feedback Option Module . L . .
A.CF2 Communications Error (Timer Tlmer for communications with the feedback option module Grl N/A
is faulty.
stop)
A.d00 Position Error Pulse Overflow Position error pulses exceeded the value set for parameter Grl Available
. (Pn520) (Excessive Position Error Alarm Level). :
A.d01 L Position error pulses accumulated too much. Gr.1 Available
Alarm at Servo ON
After a position error pulse has been input, Pn584 limits the
Position Error Pulse Overflow speed if th_e servo ON comr_nand is received. If Pn584 ll_n}lts
o the speed in such a state, this alarm occurs when the position .
A.d02 Alarm by Speed Limit at Servo . e Gr.2 Available
ON references are input and the number of position error pulses
exceeds the value set for parameter Pn520 (Excessive Posi-
tion Error Alarm Level).
A.d30 Position Data Overflow The position feedback data exceeded £1879048192. Gr.1 N/A
ALE00 Command Option Module IF | Communications initialization failed between the SERVO- Gr2 Available
. Initialization Timeout Error PACK and the command option module. ’
ALE02 Commanc_i Optlon Module IF | A synchronization error occurred between the SERVOPACK Grl Available
Synchronization Error 1 and the command option module.
ALE03 Command Option Module IF | An error occurred in the data of communications between Grl Available
. Communications Data Error the SERVOPACK and the command option module. ’
. An error occurred in establishing communications (settings)
Command Option Module IF . .
A.E40 Communications Setting Error Eleetween the SERVOPACK and the command option mod- Gr.2 Available
Command Option Module IF | A error occurred in synchronization between the SERVO- .
= Synchronization Error 2 PACK and the command option module. Gr2 Available
Command Option Module IF . o ..
AES1 | Synchronization A emmor occurred n establishing communications between | Gy | Avaitable
Establishment Error ¢ cco option moduie.
Command Option Module IF | A error occurred in communications between the SERVO- .
P Es) Data Communications Error PACK and the command option module. Gr2 Available
Command Option Module IF | There was a change in timing of synchronization between .
FdHE Synchronization Error 3 the SERVOPACK and the command option module. Gr2 Available
A.E70 Command Option Module Detection of the command option module failed. Gr.1 N/A

Detection Failure




8.1 Troubleshooting

Servomotor

Alarm " Alarm
) Alarm Name Meaning Stop
Display Method Reset

Safety Option Module . . .

A.E71 Detection Failure Detection of the safety option module failed. Gr.1 N/A

A.E72 Eee?g(?tiaocr:( I%T llj?g Module Detection of the feedback option module failed. Gr.1 N/A
Unsupported Command .

A.E73 Option Module An unsupported command option module was connected. Gr.1 N/A

A.E74 :\Jﬂgztﬁ)ep orted Safety Option An unsupported safety option module was connected. Gr.1 N/A

A.E75 ngtﬁ)gorted Feedback Option An unsupported feedback option module was connected. Gr.1 N/A
Command Option Module The command option module was replaced with a different

D Unmatched Error model. Grl N/A
DRV Alarm 2 .

A.EA2 (SERVOPACK WDC error) A DRV 0 error of the SERVOPACK occurred. Gr.2 Available
Safety Device Signal Input There is an error in the timing of the safety function input

ClEi Timing Error signal. Grl N/A

A.ED1 Command thion Module IF | Processing of reference from the command option module Gr2 Available
Command Timeout Error was not completed.
Main Circuit Cable Open With the main power supply ON, voltage was low for more .

Gl Phase than 1 second in phase-R, -S or -T. Gr2 Available

P The servomotor did not operate or power was not supplied to

A.F50 S.ervomotOIT Main Circuit Cable the servomotor even though the servo ON command was Gr.1 Available

Disconnection . .
input when the servomotor was ready to receive it.

CPFO00 Digital Operator Transmission N . 4 4 _ N/A

Error 1 Digital operator (JUSP-OP05A) fails to communicate with
iqi iSSi the SERVOPACK (e.g., CPU error).

cPro1 | Digital Operator Transmission (e.g ) _ N/A
Error 2

A—- Not an error Normal operation status - -

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

8.1.2 Troubleshooting of Alarms
When an error occurs in SERVOPACKSs, an alarm is displayed such as A.00O0O and CPFOO on the panel
operator. Refer to the following table to identify the cause of an alarm and the action to be taken.
Contact your Yaskawa representative if the problem cannot be solved by the described corrective action.
e Cause Investigative Actions Corrective Actions
Alarm Name
Set the power supply voltage within
g:ﬁlp%‘::r s;lé)ply voltage sud- Measure the power supply voltage. | the specified range, and initialize
y dropped. the parameter (Fn005).
The_ power S}lpply went OFF Note the circumstances when the Initialize the parameter (Fn005) and
while changing a parameter set- .
ting power supply went OFF. then set the parameter again.
The SERVOPACK may be faulty.
The number of times that parame- | Were the parameters frequently Repair or replace the SERVO-
A.020: ters were written exceeded the changed through the host control- | PACK.

Parameter Checksum
Error

(The parameter data in
the SERVOPACK is
incorrect.)

limit.

ler?

Reconsider the method of writing
parameters.

Malfunction caused by noise
from the AC power supply or
grounding line, static electricity
noise, etc.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, there may be noise interfer-
ence.

Take countermeasures against
noise.

Gas, water drops, or cutting oil
entered the SERVOPACK and
caused failure of the internal
components.

Check the installation conditions.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A SERVOPACK fault occurred.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the SERVOPACK is faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.021:

Parameter Format
Error

(The parameter data for-
mat in the SERVOPACK
is incorrect.)

The software version of SERVO-
PACK that caused the alarm is
older than that of the written
parameter.

Check Fn012 to see if the set soft-
ware version agrees with that of the
SERVOPACK. If not, an alarm may
occur.

Write the parameter of another
SERVOPACK of the same model
with the same software version.
Then turn the power OFF and then
ON again.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.022:

System Checksum
Error

(The parameter data in
the SERVOPACK is
incorrect.)

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The power supply went OFF
while setting an utility function.

Note the circumstances when the
power supply went OFF.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A SERVOPACK fault occurred.

Turn the power supply ON and OFF
several times. If the alarm still
occurs, the SERVOPACK is faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.030:
Main Circuit Detector
Error

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.040:

Parameter Setting
Error

(The parameter setting
was out of the allowable
setting range.)

The SERVOPACK and linear ser-
vomotor capacities do not match
each other.

Check the combination of SERVO-
PACK and linear servomotor capac-
ities.

Select the proper combination of
SERVOPACK and linear servomo-
tor capacities.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The parameter setting is out of
the specified range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter to a value within
the specified range.

The electronics gear ratio is out
of the setting range.

Check the electronic gear ratio. The
ratio must satisfy:
0.001< (Pn20E/Pn210) <4000.

Set the electronic gear ratio in the
range: 0.001< (Pn20E/Pn210)
<4000.

A.041:

Encoder Output Pulse
Setting Error

The encoder output resolution
(Pn281) is out of the setting range
and does not satisfy the setting
conditions.

Check the parameter Pn281.

Set Pn281 to a correct value.




8.1 Troubleshooting

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.042:
Parameter
Combination Error

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the electronic gear ratio
(Pn20E/Pn210) or the linear ser-
vomotor.

Check if the detection conditions”
are satisfied.

Reduce the electronic gear ratio
(Pn20E/Pn210).

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the setting of Pn585
“Program JOG Movement
Speed.”

Check if the detection conditions”
are satisfied.

Increase the setting for Pn585 “Pro-
gram JOG Movement Speed.”

The movement speed during
advanced autotuning is lower
than the setting range after having
changed the electronic gear ratio
(Pn20E/Pn210) or the linear ser-
vomotor.

Check if the detection conditions”
are satisfied.

Reduce the electronic gear ratio
(Pn20E/Pn210).

A.044:
Semi-closed/Fully-
closed Loop Control
Parameter Setting
Error

The setting of the option module
does not match with that of
Pn002.3.

Check the settings of Pn002.3.

The setting of option module must
be compatible with the settings of
Pn002.3.

A.04A:

Parameter Setting
Error 2

A parameter reserved by the sys-
tem was changed.

Set the following reserved parame-
ters to the factory settings.

Pn200.2

Pn207.1

Pn50A.0

Pn5S0A.1

Pn50A.2

Pn50C

Pn50D

A.050:
Combination Error

(The SERVOPACK and
servomotor capacities do
not correspond.)

The SERVOPACK and linear ser-
vomotor capacities do not match
each other.

Check the capacities if they satisfy

the following equation:

1/4 < (Linear servomotor capacity)/

(SERVOPACK capacity) < 4.

Select the proper combination of
SERVOPACK and linear servomo-
tor capacities.

A linear scale fault occurred.

Replace the linear servomotor and
see if the alarm occurs again.

Replace the linear servomotor (lin-
ear scale).

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

*  Detection conditions
If one of the following conditions is detected, an alarm occurs.

Pn585[mm/s]

Number of divisions of serial converter unit < Pn20E

Linear scale pitch [um]
Pn385 [100 mm/s]

10

Number of divisions of serial converter unit

~ Pn210
S Pn20E

Linear scale pitch [um]

About 6.10 x 103

~ Pn210

a Troubleshooting
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8.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.051:
Unsupported Device
Alarm

An unsupported serial converter
unit or linear scale is connected to
the SERVOPACK.

Check the product specifications.

Select the correct combination of
units.

A.080:
Linear Scale Pitch
Setting Error

The setting of the linear scale
pitch (Pn282) has not been
changed from the default setting.

Check the value of Pn282.

Correct the value of Pn282.

A.0bO:
Cancelled Servo ON
Command Alarm

After executing the utility func-
tion to turn ON the power to the
servomotor, the Servo ON com-
mand was sent from the host con-
troller.

Turn the SERVOPACK power sup-
ply OFF and then ON.

A.100:

Overcurrent or Heat
Sink Overheated

(An overcurrent flowed
through the IGBT or
heat sink of SERVO-
PACK overheated.)

Incorrect wiring or contact fault
of main circuit cable or motor
main circuit cable.

Check the wiring. Refer to 3.7
Main Circuit Wiring.

Correct the wiring.

Short-circuit or ground fault of
main circuit cable or linear servo-
motor main circuit cable.

Check for short-circuits across the
linear servomotor terminal phase-U,
-V, and -W, or between the ground-
ing and linear servomotor terminal
U, V, or W. Refer to 3.1 Main Cir-
cuit Wiring.

Some cables may be damaged.
Replace damaged cables.

Short-circuit or ground fault
inside the linear servomotor.

Check for short-circuits across the
linear servomotor terminal phase-U,
-V, and -W, or between the ground-
ing and linear servomotor terminal
U, V, or W. Refer to 3.1 Main Cir-
cuit Wiring.

The linear servomotor may be
faulty. Replace the linear servomo-
tor.

Short-circuit or ground fault
inside the SERVOPACK.

Check for short-circuits across the
linear servomotor connection termi-
nals U, V, and W on the SERVO-
PACK, or between the grounding
and terminal U, V, or W. Refer to
3.1 Main Circuit Wiring.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

Incorrect wiring or contact fault
of the regenerative resistor.

Check the wiring. Refer to 3.7
Regenerative Resistors Connec-
tions.

Correct the wiring.

The dynamic brake (DB: Emer-
gency stop executed from the
SERVOPACK) was frequently
activated, or the DB overload
alarm occurred.

Check the resistor power consump-
tion monitor Un00B to see how
many times the DB has been used.
Or, check the alarm history Fn000
to see if the DB overload alarm
A.730 or A.731 was reported.

Change the SERVOPACK model,
operation conditions, or the mecha-
nism so that the DB does not need
to be used so frequently.

The generated regenerative
energy exceeded the SERVO-
PACK regenerative energy pro-
cessing capacity.

Check the regenerative load ratio

monitor Un0OA to see how many
times the regenerative resistor has
been used.

Check the operation condition
including overload, and reconsider
the regenerative resistor value.

The SERVOPACK regenerative
resistance is too small.

Check the regenerative load ratio
UnOOA to see how many times the
regenerative resistor has been used.

Change the regenerative resistance
value to a value larger than the
SERVOPACK minimum allowable
resistance value.

A heavy load was applied while
the linear servomotor was
stopped or running at low speed.

Check to see if the operating condi-
tions are outside servo drive specifi-
cations.

Reduce the load applied to the lin-
ear servomotor or increase the oper-
ation speed.

Malfunction caused by noise
interference.

Improve the wiring or installation
environment, such as by reducing
noise, and check to see if the alarm
recurs.

Take countermeasures for noise,
such as correct wiring of the FG.
Use an FG wire size equivalent to
the SERVOPACK main circuit wire
size.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
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Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.300:
Regeneration Error

Regenerative resistor capacity
(Pn600) is set to a value other
than 0 for a SGDV-R70,

-R90, -1R6, or -2R8 SERVO-
PACK, and an external regenera-
tive resistor is not connected.

Check the external regenerative
resistor connection and the value of
the Pn600.

Connect the external regenerative
resistor, or set Pn600 to 0 if no
regenerative resistor is required.

The jumper between the power
supply terminals B2 and B3 is
removed.

Confirm that a jumper is mounted
between the power supply terminals
B2 and B3.

Correctly mount a jumper.

The external regenerative resis-
tor is incorrectly wired, or is
removed or disconnected.

Check the external regenerative
resistor connection.

Correctly connect the external
regenerative resistor.

A SERVOPACK fault occurred.

While the main circuit power sup-
ply is OFF, turn the control power
supply OFF and then turn ON
again. If the alarm still occurs, the
SERVOPACK may by faulty.
Replace the SERVOPACK.

The power supply voltage
exceeds the specified limit.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

Incorrect external regenerative
resistance.

Insufficient SERVOPACK capac-
ity or regenerative resistor capac-
ity.

Or, regenerative power has been
continuously flowing back.

Check the operation condition or
the capacity using the capacity
selection Software SigmaJunma-
Size+, etc.

Change the regenerative resistance,
regenerative resistor capacity, or
SERVOPACK capacity. Reconsider
the operation conditions using the
capacity selection software Sigma-
JunmaSize+, etc.

Regenerative power continu-

A.320: . ously flowed back because nega- | Check the load to the linear servo- Recon51derht_he sysgem 1nclgd1ng
Regenerative tive load was continuously motor during operation. servo, machine, and operation con-
Overload applied. ditions.
The setting of parameter Pn600 is | Check the external regenerative
smaller than the external regener- | resistor connection and the value of | Set the Pn600 to a correct value.
ative resistor's capacity. the Pn600.
Change the regenerative resistance
The external regenerative resis- . . to a correct value or use an external
- - Check the regenerative resistance. . . .
tance is too high. regenerative resistor of appropriate
capacity.
The SERVOPACK may be faulty.
A SERVOPACK fault occurred. | — Replace the SERVOP Aok
When using a regenerative resistor
built in the SERVOPACK:
The regenerative resistor discon- Measure the resistance of the regen- Replace the SERVOPACK.
nected when the SERVOPACK erative resistor & When using an external regenera-
power voltage was increased. ' tive resistor:
Replace the external regenerative
A.330: resistor.

Main Circuit Power
Supply Wiring Error
(Detected when the
power to the main circuit
is turned ON.)

In the AC power input mode, DC
power was supplied.

Check the power supply to see if it
is a DC power supply.

Correct the settings to match the
actual power supply specifications.

In the DC power input mode, AC
power was supplied.

Check the power supply to see if it
is a AC power supply.

Correct the settings to match the
actual power supply specifications.

Regenerative resistor capacity
(Pn600) is not set to 0 even
though the regenerative resistor is
disconnected.

Is the regenerative resistor con-
nected?

If it is, check the regenerative resis-
tor capacity.

Set Pn600 to 0.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.400:

Overvoltage

(Detected in the SER-
VOPACK's main circuit
power supply section.)

* For 100 VAC SERVOPACKs:
The AC power supply voltage
exceeded 145 V.

For 200 VAC SERVOPACKSs:
The AC power supply voltage
exceeded 290 V.

For 400 VAC SERVOPACKs:
The AC power supply voltage
exceeded 580 V.

For 200 VAC SERVOPACKSs
with DC power supply input:
The power supply voltage
exceeded 410 V.

For 400 VAC SERVOPACKs
with DC power supply input:
The power supply voltage
exceeded 820 V.

.

Measure the power supply voltage.

Set AC/DC power supply voltage
within the specified range.

The power supply is unstable, or
was influenced by a lightning
surge.

Measure the power supply voltage.

Improve the power supply condi-
tions by installing a surge absorber,
etc. Then, turn the power supply
ON again. If the alarm still occurs,
the SERVOPACK may be faulty.
Replace the SERVOPACK.

Acceleration/deceleration was
executed under the following
conditions.

» The AC power supply voltage
of 100 VAC SERVOPACK was
in the range between 115 V and
135V.

» The AC power supply voltage
0f200 VAC SERVOPACK was
in the range between 230 V and
270 V.

» The AC power supply voltage
0f 400 VAC SERVOPACK was
in the range between 480 V and
560 V.

Check the power supply voltage and
the speed and force during opera-
tion.

Set AC power supply voltage within
the specified range.

The external regenerative resis-
tance is too high for the actual
operation conditions.

Check the operation conditions and
the regenerative resistance.

Select a regenerative resistance
value appropriate for the operation
conditions and load.

The mass exceeded the allowable
value.

Confirm that the mass ratio is
within the allowable load.

Increase the deceleration time, or
reduce the load.

A SERVOPACK fault occurred.

Turn the control power OFF and
then ON again while the main cir-
cuit power supply is OFF. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.
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Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.410:

Undervoltage
(Detected in the SER-
VOPACK main circuit
power supply section.)

* For 100 VAC SERVOPACKs:
The power supply voltage is
49 V or less.

* For 200 VAC SERVOPACKs:
The power supply voltage is
120 V or less.

* For 400 VAC SERVOPACKs:
The power supply voltage is
240 V or less.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

The power supply voltage
dropped during operation.

Measure the power supply voltage.

Increase the power supply capacity.

Occurrence of instantaneous
power interruption.

Measure the power supply voltage.

When the instantaneous power cut
hold time Pn509 is set, decrease the
setting.

The SERVOPACK fuse is blown
out.

Replace the SERVOPACK, con-
nect an AC/DC reactor, and run the
SERVOPACK.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.450:
Main-Circuit
Capacitor Overvoltage

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.510:

Overspeed

(The servomotor speed
exceeds the maximum.)

The order of phases U, V, and W
in the linear servomotor wiring is
incorrect.

Check the linear servomotor wiring.

Confirm that the linear servomotor
is correctly wired.

A reference value exceeding the
overspeed detection level was
input.

Check the input value.

Reduce the reference value or adjust
the gain.

The motor speed exceeded the
maximum.

Check the linear servomotor speed
waveform.

Reduce the speed reference input
gain, adjust the servo gain, or recon-
sider the operation conditions.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A511:

Overspeed of Encoder
Output Pulse Rate

The encoder output pulse output
frequency exceeded the limit.

Check the encoder output pulse out-
put setting.

Decrease the setting of the encoder
output resolution (Pn281).

The encoder output pulse output
frequency exceeded the limit
because the motor speed was too
high.

Check the encoder output pulse out-
put setting and the motor speed.

Decrease the motor speed.

A.520:
Vibration Alarm

Abnormal vibration was detected
at the motor speed.

Check for abnormal noise from the
linear servomotor, and check the
speed and force waveform during
operation.

Reduce the motor speed or reduce
the speed loop gain (Pn100).

The mass ratio (Pn103) value is
greater than the actual value or is
greatly changed.

Check the mass ratio.

Set the mass ratio (Pn103) to an
appropriate value.

A.521:

Autotuning Alarm
(Vibration was detected
while executing the
advanced autotuning,
one-parameter tuning,
EasyFFT, or tuning-less
function.)

The linear servomotor vibrated
considerably while performing
tuning-less function (factory set-
ting).

Check the motor speed waveform.

Reduce the load so that the mass
ratio falls within the allowable
value, or raise the tuning level or
reduce the gain level using the tun-
ing-less function (Fn200).

The linear servomotor vibrated
considerably during advanced
autotuning, one-parameter tun-
ing, or EasyFFT.

Check the motor speed waveform.

Check the operation procedure of
corresponding function and take a
corrective action.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.550:

Maximum Speed
Setting Error

The Pn385 setting is greater than
the maximum speed.

Check the value of Pn385 and
Un010 (maximum allowable motor
speed or maximum allowable
encoder output resolution).

Set Pn385 to a value equal to or
lower than the motor maximum
speed.

A.710:

A.720:

Overload

A.710: High Load
A.720: Low Load

Incorrect wiring or contact fault
of linear servomotor and linear
scale.

Check the wiring.

Confirm that the linear servomotor
and linear scale are correctly wired.

Operation beyond the overload
protection characteristics.

Check the linear servomotor over-
load characteristics and executed
run command.

Reconsider the load conditions and
operation conditions. Or, increase
the linear servomotor capacity.

Excessive load was applied dur-
ing operation because the linear
servomotor was not driven due to
mechanical problems.

Check the executed run command
and linear servomotor speed.

Remove the mechanical problems.

The setting of the linear scale
pitch (Pn282) is incorrect.

Check the setting of Pn282.

Correct the setting of Pn282.

The setting of the motor phase
selection (Pn080.1) is incorrect.

Check the setting of Pn080.1.

Correct the setting of Pn080.1.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.730:

A.731:

Dynamic Brake
Overload

(An excessive power
consumption of dynamic
brake was detected.)

The linear servomotor moves
because of external force.

Check the operation status.

Take measures to ensure the linear
servomotor will not move because
of external force.

The moving energy at a DB stop
exceeds the DB resistance capac-

ity.

Check the DB resistor power con-
sumption (Un00B) to see how many
times the DB has been used.

¢ Reduce the linear servomotor ref-
erence speed.

* Reduce the mass ratio.

* Reduce the number of times of
the DB stop operation.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.740:

Overload of Surge
Current Limit Resistor
(The main circuit power

The inrush current limit resistor
operation frequency at the main
circuit power supply ON/OFF
operation exceeds the allowable
range.

Reduce the frequency of turning the
main circuit power supply ON/OFF.

is turned ON/OFF too The SERVOPACK. be fault
frequently. _ e may be faulty.
quently.) A SERVOPACK fault occurred. Replace the SERVOPACK.
. . . . Decrease the surrounding air tem-
;I;hti slilriro}llmdmg air temperature Srlz(ilks itrl:e :ﬁggﬁ:ﬁ;ﬁﬁ air tempera- perature by improving the SERVO-
&h- & ) PACK installation conditions.
The overload alarm has been Check the alarm history display .
reset by turning OFF the power | (Fn000) to see if the overload alarm aClg?I?lge the method for resetting the
too many times. was reported. ’
A.7AQ: Check the accumulated load ratio
Heat Sink Overheated | Excessive load or operation (Un009) to see the load during oper- . .
. . . Reconsider the load and operation
(Detected when the heat | beyond the regenerative energy | ation, and the regenerative load conditions

sink temperature
exceeds 100°C.)

processing capacity.

ratio (Un0O0OA) to see the regenera-
tive energy processing capacity.

Incorrect SERVOPACK installa-
tion orientation or/and insuffi-
cient space around the
SERVOPACK.

Check the SERVOPACK installa-
tion conditions.

Install the SERVOPACK correctly
as specified.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.7AB:
Built-in Fan in
SERVOPACK
Stopped

The fan inside the SERVOPACK
stopped.

Check for foreign matter or debris
inside the SERVOPACK.

Remove foreign matter or debris
from the SERVOPACK. If the
alarm still occurs, the SERVO-
PACK may be faulty. Replace the
SERVOPACK.
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Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.820:

Encoder Checksum
Error

(Detected on the linear
scale side.)

A linear scale fault occurred.

The linear scale may be faulty.
Replace the linear scale.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.840:
Encoder Data Error

(Detected on the linear
scale side.)

A linear scale fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear scale may be
faulty. Replace the linear scale.

Malfunction of linear scale
because of noise interference, etc.

Correct the wiring around the linear
scale by separating the cable for lin-
ear scale from the linear servomotor
main circuit cable or by checking
the grounding and other wiring.

A.850:

Encoder Overspeed
(Detected when the con-
trol power supply was
turned ON.)

(Detected on the linear
scale side.)

The motor speed was higher than
the specified speed when the con-
trol power supply was turned ON.

Check the motor speed (Un000) to
confirm the motor speed when the
power is turned ON.

Reduce the motor speed to a value
below the speed specified by the
linear scale manufacturer, and turn
ON the control power supply.

A linear scale fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear servomotor may
be faulty. Replace the linear servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.860:

Encoder Overheated
(Detected only when an
absolute linear scale is
connected.)

(Detected on the linear
scale side.)

The ambient operating tempera-
ture of the linear servomotor is
too high.

Measure the ambient operating tem-
perature of the linear servomotor.

Reduce the ambient operating tem-
perature of the servomotor to 40°C
or less.

The linear servomotor load is
greater than the rated load.

Check the accumulated load ratio
(Un009) to see the load.

Operate the SERVOPACK so that
the motor load remains within the
specified range.

A linear scale fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear servomotor may
be faulty. Replace the linear servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.861:
Motor Overheated

The ambient operating tempera-
ture around the servomotor is too
high.

Measure the ambient operating tem-
perature around the servomotor.

Reduce the ambient operating tem-
perature of the servomotor to 40°C
or less.

The motor load is greater than the
rated load.

Check the accumulated load ratio
(Un009) to see the load.

Operate the SERVOPACK so that
the motor load remains within the
specified range.

A serial converter unit fault
occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the serial converter unit may
be faulty. Replace the serial con-
verter unit.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.890:
Encoder Scale Error

A linear scale fault occurred.

The linear scale may be faulty.
Replace the linear scale.

a Troubleshooting

8-13



8 Troubleshooting

8.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.891:
Encoder Module Error

A linear scale fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear servomotor may
be faulty. Replace the linear servo-
motor.

A.b31: Turn the power supply OFF and
Current Detection The current detection circuit for then ON again. If the alarm still
Error 1 phase U is faulty. B occurs, the SERVOPACK may be
(Phase-U) faulty. Replace the SERVOPACK.
A.b32: Turn the power supply OFF and
Current Detection The current detection circuit for then ON again. If the alarm still
Error 2 phase V is faulty. B occurs, the SERVOPACK may be
(Phase-V) faulty. Replace the SERVOPACK.
Turn the power supply OFF and
A.b33: The detection circuit for the cur- | then ON again. If the alarm still
Current Detection rent is faulty. occurs, the SERVOPACK may be
Error 3 faulty. Replace the SERVOPACK.

(Current detector)

The linear servomotor main cir-
cuit cable is disconnected.

Check for disconnection of the lin-
ear servomotor main circuit cable.

Correct the linear servomotor wir-
ing.

A.bFO:
System Alarm 0

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.bF1:
System Alarm 1

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.bF2:
System Alarm 2

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.bF3
System Alarm 3

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.bF4:
System Alarm 4

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.C10:
Servo Overrun
Detected

(Detected when the ser-
vomotor power is ON.)

The order of phases U, V, and W
in the linear servomotor wiring is
incorrect.

Check the linear servomotor wiring.

Confirm that the linear servomotor
is correctly wired.

The setting of the motor phase
selection (Pn080.1) is incorrect.

Check the setting of Pn080.1.

Correct the setting of Pn080.1.

A linear scale fault occurred.

If the alarm still occurs after turning
the power OFF and then ON again,
even though the linear servomotor
is correctly wired, the linear servo-
motor may be faulty. Replace the
linear servomotor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

8-14
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Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.C20:
Phase Detection Error

The linear scale signal is weak.

Check the voltage of the linear scale
signal.

Fine-adjust the installation status of
the linear scale head, or replace the
linear scale.

The count-up direction of the lin-
ear scale does not match the for-
ward direction of the motor
moving coil.

Check the setting of Pn080.1
(Motor Phase Selection).

Check the installation directions for
the linear scale and motor moving
coil.

Change the setting of Pn080.1
(Motor Phase Selection).
Correctly reinstall the linear scale
and motor moving coil.

The hall sensor signal is affected
by noise.

Correct the FG wiring and take
measures against noise for the hall
sensor wiring.

A.C21:
Hall Sensor Error

The hall sensor is protruding
from the motor magnetic way.

Check the hall sensor.

Correctly reinstall the motor mov-
ing coil or motor magnetic way.

The setting of the linear scale
pitch (Pn282) is incorrect.

Check the setting of the linear scale
pitch (Pn282).

Correct the value of Pn282.

The hall sensor wiring is incor-
rect.

Check the hall sensor wiring.

Correct the hall sensor wiring.

A hall sensor fault occurred.

Replace the hall sensor.

A.C22:
Phase Information
Disagreement

The SERVOPACK phase data
does not match that of the linear
scale.

Execute polarity detection (Fn080).

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.C50:

Polarity Detection
Error

Parameter settings are incorrect.

Check the linear scale specifications
and feedback signal status.

The settings of the linear scale pitch
(Pn282) and motor phase selection
(Pn080.1) may not match the actual
product requirements. Set these
parameters to the correct values.

Noise interference occurred on
the scale signal.

Check the wiring to see if:

« Each FG of the serial converter
unit and linear servomotor is con-
nected to the FG of the SERVO-
PACK.

The FG of the SERVOPACK is
connected to the FG of the power
supply.

The linear scale connection
cables are securely shielded.
Check to see if the detection refer-
ence is repeatedly output in one
direction.

Take measures to avoid noise inter-
ference by correctly connecting FG
lines, shielding the linear scale con-
nection cables, etc.

An external force was applied to
the motor moving coil.

The polarity cannot be properly
detected if the detection reference is
0 (zero), but the speed feedback is
not 0 (zero) because of an external
force, such as cable tension, applied
to the motor moving coil.

Take measures to reduce the exter-
nal force so that the speed feedback
becomes 0 for a 0 detection refer-
ence.

If external force cannot be reduced,
increase the polarity detection speed
loop gain (Pn481).

The linear scale resolution is too
low.

Check the linear scale pitch to see if
it is within 100 pum.

If the linear scale pitch is 100 um or
longer, the SERVOPACK cannot
detect the correct speed feedback.
Use a scale pitch with higher accu-
racy (a pitch within 40 pm recom-
mended.) Or, increase the value of
the polarity detection reference
speed (Pn485). However, note that
increasing the value of Pn485 will
widen the linear servomotor move-
ment range required for polarity
detection.

A.C51:

Overtravel
Detection at Polarity
Detection

An overtravel signal was detected
during polarity detection.

Check the position after overtravel.

Perform the wiring for an overtravel
signal. Execute polarity detection at
a position where an overtravel sig-
nal is not detected.

A.C52:
Polarity Detection
Uncompleted

The servo has been turned ON
under the following circum-
stances.

¢ An absolute linear scale is
being used.

* The polarity detection selection
for the absolute linear scale
was set to not execute.
(Pn587.0=0)

* Polarity was not yet detected.

When using an absolute linear
scale, set the parameter Pn587.0 to
1 to execute polarity detection.

A.C53:
Out of Range for
Polarity Detection

The movement distance exceeded
the set value of Pn48E in the mid-
dle of detection.

Increase the value of the polarity
detection range (Pn48E). Or,
increase the polarity detection speed
loop gain (Pn481).
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Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.C54:
Polarity Detection
Error 2

External force was applied to the
linear servomotor.

Increase the value of the polarity
detection confirmation force refer-
ence (Pn495).

Increase the value of the polarity
detection allowable error range
(Pn498).

(Note that increasing the allowable
error range will also increase the
motor temperature.)

A linear scale fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear servomotor may

A.C80: be faulty. Replace the linear servo-
Absolute Encoder motor.
Clear Error Turn the power supply OFF and
then ON again. If the alarm still
A SERVOPACK fault occurred. |— oceurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
Contact fault of cable connector Check the status of cable connector Re-insert the cable connectors for
for linear scale or incorrect wir- . linear scale and confirm that the lin-
. contact for linear scale. . .
ing. ear scale is correctly wired.
gﬁi‘;ﬁ?jgﬁﬁﬁéﬁ%ﬁglrcult of Check the linear scale connection | Use the linear scale connection
Or. incorrect cable impe&ance cables. cables with the specified rating.
+ Corrosion caused by improper
temperature, humidity, or gas. . .
« Short-circuit caused by intru- Improve; t.he operating environmen-
sion of water drops or cutting | Check the operating environment. t?l condltlons,.and replace the cable.
ol If the alarm still occurs, replace the
A.C90: ’ SERVOPACK.
Encoder + Connector contact fault caused

Communications Error

by vibration.

Malfunction caused by noise
interference.

Correct the wiring around the linear
scale to avoid noise interference
(Separate the linear scale connec-
tion cables from the linear servomo-
tor main circuit cable, improve
grounding, etc.)

A SERVOPACK fault occurred.

Connect the linear servomotor to
another SERVOPACK, and turn ON
the control power. If no alarm
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.C91:

Encoder
Communications
Position Data Error

The noise interference occurred
on the input/output signal line
because the linear scale connec-
tion cables are bent and the
sheath is damaged.

Check the cables and connectors for
linear scale.

Confirm that there is no problem
with the layout of the linear scale
connection cables.

The linear scale connection
cables are bundled with a high-
current line or near a high-current
line.

Check the layout of the linear scale
connection cables.

Confirm that there is no surge volt-
age on the linear scale connection
cables.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the layout of the linear scale
connection cables.

Properly ground the device to sepa-
rate from the linear scale side FG.

a Troubleshooting
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8.1.2 Troubleshooting of Alarms

Alarm: g . . .
Alarm Name Cause Investigative Actions Corrective Actions
Noise interference occurred on :
; ; . Take countermeasures against
the input/output signal line from |- noise
the linear scale. '
Excessive vibration and shocks Reduce the machine vibration or
. . Check the operating environment. | correctly install the linear servomo-
were applied to the linear scale. tor
A.C92: i
Encoder Turn the power supply OFF and
Communications then ON again. If the alarm still
Timer Error A linear scale fault occurred. - occurs, the linear servomotor may
be faulty. Replace the linear servo-
motor.
Turn the power supply OFF and
then ON again. If the alarm still
A SERVOPACK fault occurred. |- oceurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
Turn the power supply OFF and
then ON again. If the alarm still
A linear scale fault occurred. - occurs, the linear servomotor may
A.CAO: be faulty. Replace the linear servo-

Encoder Parameter
Error

motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

A.CbO0:
Encoder Echoback
Error

The linear scale wiring and con-
tact are incorrect.

Check the linear scale wiring.

Correct the linear scale wiring.

Noise interference occurred due
to incorrect specifications of the
linear scale connection cables.

Use tinned annealed copper twisted-
pair or shielded twisted-pair cable

with a core of at least 0.12 mm?.

Noise interference occurred
because the wiring distance of the
linear scale connection cables is
too long.

The wiring distance must be 20 m
max.

The FG potential varies because
of influence from machines, such
as welder, on the linear servomo-
tor side.

Check the cables and connectors for
linear scale.

Make the grounding for the
machine separately from linear
scale side FG.

Excessive vibration and shocks
were applied to the linear scale.

Check the operating environment.

Reduce the machine vibration or
correctly install the linear servomo-
tor.

A linear scale fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear servomotor may
be faulty. Replace the linear servo-
motor.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.




8.1 Troubleshooting

Alarm: " ' . .
Alarm Name Cause Investigative Actions Corrective Actions
Wiring of cable between serial
converter unit and SERVOPACK | Check the linear scale wiring. Correct the cable wiring.
is incorrect or contact is faulty.
. The specified cable is not used . .

A.CF1: ) between serial converter unit and Conﬁfr}n the linear scale wiring Use the specified cable.

Feedback Option SERVOPACK. specifications.

Module

Communications Error
(Reception error)

Cable between serial converter
unit and SERVOPACK is too
long.

Measure the length of the cable for
connecting the serial converter unit.

The cable between serial converter
unit and SERVOPACK must be 20

m max.

Sheath of cable between serial
converter unit and SERVOPACK
is broken.

Check the cable for connecting the
serial converter unit.

Replace the cable.

A.CF2:

Feedback Option
Module
Communications Error

(Timer stop)

Noise interferes with the cable
between serial converter unit and
SERVOPACK.

Correct the wiring around serial
converter unit, e.g., separating
input/output signal line from main
circuit cable or grounding.

A serial converter unit fault
occurred.

Replace the serial converter unit.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.d00:

Position Error Pulse
Overflow

(Position error exceeded
the value set in the
excessive position error

The contact in the linear servo-
motor U, V, and W wirings is
faulty.

Check the linear servomotor main
circuit cable connection.

Confirm that there is no contact
fault in the linear servomotor wiring
and linear scale wiring.

The SERVOPACK gains are too
low.

Check the SERVOPACK gains to
see if they are not too low.

Increase the servo gains (Pn100,
Pn102, etc.)

The frequency of the position ref-
erence is too high.

Reduce the reference frequency, and
operate the SERVOPACK.

Reduce the position reference fre-
quency or reference acceleration.

Or, reconsider the electronic gear

ratio.

The position reference accelera-
tion is too fast.

Reduce the reference acceleration,
and operate the SERVOPACK.

Apply the smoothing function, such
as using position reference accelera-
tion/deceleration time constant
(Pn216).

alarm level (Pn520)) Setti Fthe Pn520 (E -
etting of the Pn320 (Excessive | o 1 he alarm level (Pn520) to
Position Error Alarm Level) is Fiti : h |
100 low for the operating condi- see if 1t 1s set to an appropriate Set the Pn520 to proper value.
tion value.
Turn the power supply OFF and
then ON again. If the alarm still
A SERVOPACK fault occurred. |— oceurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
. . Make the setting so that the position
A.dO1: When setting not to clear position error is cleared when the servo is

Position Error Pulse
Overflow Alarm at

error, the linear servomotor
moved while the servo was OFF,
resulting in position error over-

Check the error counter (Un008)
while the linear servomotor power
is OFF.

OFF.
Or, correct the excessive position

Servo ON flow error alarm level at servo ON
' (Pn526).
The servo was turned ON while
the position error accumulated S .
’ t t to be cleared
A.d02: and the reference was input while cL posttion CITor 10 be cieare

Position Error Pulse
Overflow Alarm by
Speed Limit at Servo
ON

the linear servomotor was run-
ning at the speed limit (Pn584).
As a result, the position error
count exceeded the excessive
position error alarm level
(Pn520).

while in servo OFF status.

Or, correct the excessive position
error alarm level (Pn520).

Or, adjust the speed limit level
(Pn584) when servo turns ON.

A.d30:
Position Data
Overflow

The position data exceeded
+1879048192.

Check the reference counter
(Un00C).

Reconsider the operating specifica-
tions.

a Troubleshooting
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8 Troubleshooting

8.1.2 Troubleshooting of Alarms

Alarm:
Alarm Name

Cause

Investigative Actions

Corrective Actions

A.EQO0:

Command Option
Module IF Initialization
Timeout Error

The connection between the
SERVOPACK and the command
option module is faulty.

Check the connection between the
SERVOPACK and the command
option module.

Correctly connect the command
option module.

A command option module fault
occurred.

Replace the command option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.E02:

Command Option
Module IF
Synchronization Error
1

The timing of synchronization
between the SERVOPACK and
command option module changed
due to change in the communica-
tions cycle of the host controller
connected to the command option
module.

Turn the power supply OFF and
then ON again. If the alarm occurs
again, restart communications pro-
cessing from the host controller.

The connection between the
SERVOPACK and the command
option module is faulty.

Check the connection between the
SERVOPACK and the command
option module.

Correctly connect the command
option module.

A command option module fault
occurred.

Replace the command option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.EO03:

Command Option
Module IF
Communications Data
Error

An error occurred due to noise in
the communications between the
SERVOPACK and the command
option module.

Take measures against noise.

The connection between the
SERVOPACK and the command
option module is faulty.

Check the connection between the
SERVOPACK and the command
option module.

Correctly connect the command
option module.

A command option module fault
occurred.

Replace the command option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.E40:
Command Option
Module IF
Communications
Setting Error

A command option module fault
occurred.

Replace the command option mod-
ule.

A.E50:

Command Option
Module IF
Synchronization Error
2

The timing of synchronization
between the SERVOPACK and
command option module changed
due to change in the communica-
tions cycle of the host controller
connected to the command option
module.

Turn the power supply OFF and
then ON again. If the alarm occurs
again, restart communications pro-
cessing from the host controller.

A.E51:

Command Option
Module IF
Synchronization
Establishment Error

A command option module fault
occurred.

Replace the command option mod-
ule.

A.E60:

Command Option
Module IF Data
Communications Error

An error occurred due to noise in
the communications between the
SERVOPACK and the command
option module.

Take measures against noise.

The connection between the
SERVOPACK and the command
option module is faulty.

Check the connection between the
SERVOPACK and the command
option module.

Correctly connect the command
option module.

A command option module fault
occurred.

Replace the command option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.




8.1 Troubleshooting

Alarm:

Alarm Name Cause Investigative Actions Corrective Actions
The timing of synchronization
between the SERVOPACK and
command option module changed Turn the power supply OFF and
due to change in the communica- |— then ON again. If the alarm occurs
tions cycle of the host controller acf?;lr; refi:)ar;t tck?gllf)lstnclgittlr?ﬁlsefm-
A.E61: connected to the command option g -
Command Option module.
Module IF

Synchronization Error
3

The connection between the
SERVOPACK and the command
option module is faulty.

Check the connection between the
SERVOPACK and the command
option module.

Correctly connect the command
option module.

A command option module fault
occurred.

Replace the command option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.E70:
Command Option
Module Detection
Failure

The connection between the
SERVOPACK and the command
option module is faulty.

Check the connection between the
SERVOPACK and the command
option module.

Correctly connect the command
option module.

The command option module is
not connected.

Correctly connect the command
option module.

A command option module fault
occurred.

Replace the command option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.E71:

Safety Option Module
Detection Failure

The connection between the
SERVOPACK and the safety
option module is faulty.

Check the connection between the
SERVOPACK and the safety option
module.

Correctly connect the safety option
module.

The safety option module was
disconnected.

Execute Fn014 (Resetting configu-
ration error of option module) with
using the digital operator or Sig-
maWin+ and turn the power supply
OFF and then ON again.

A safety option module fault
occurred.

Replace the safety option module.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.E72:
Feedback Option
Module Detection
Failure

The connection between the
SERVOPACK and the feedback
option module is faulty.

Check the connection between the
SERVOPACK and the feedback
option module.

Correctly connect the feedback
option module.

The feedback option module was
disconnected.

Execute Fn014 (Resetting configu-
ration error of option module) with
the digital operator or SigmaWin+
and turn the power supply OFF and
then ON again.

A feedback option module fault
occurred.

Replace the feedback option mod-
ule.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

A.E73:
Unsupported Option
Module

A command option module fault
occurred.

Replace the command option mod-
ule.

A unsupported command option
module was connected.

Refer to the catalog of the con-
nected command option module.

Connect a compatible command
option module.

A.E74:

Unsupported Safety
Option Module

A safety option module fault
occurred.

Replace the safety option module.

A unsupported safety option
module was connected.

Refer to the catalog of the con-
nected safety option module.

Connect a compatible safety option
module.

a Troubleshooting
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8.1.2 Troubleshooting of Alarms

Alarm:

A NERTS Cause Investigative Actions Corrective Actions
A feedback option module fault | Replace the feedback option mod-

A.E75: occurred. ule.
Unsupported - N e ot
Feedback Option A unsupported feedback option Refer to the catalog of the con- Connect a compatible feedback
Module module was connected nected feedback option module or option module

) the manual of the SERVOPACK. )
A.E80: Execute Fn014 (Resetting configu-

Command Option
Module Unmatched
Error

The command option module was
replaced with a different model.

ration error of option module) with
the digital operator or SigmaWin+
and turn the power supply OFF and
then ON again.

The timing of synchronization
between the SERVOPACK and
command option module changed
due to change in the communica-
tions cycle of the host controller

Turn the power supply OFF and
then ON again. If the alarm occurs
again, restart communications pro-
cessing from the host controller.

A.EA2: connected to the command option
DRV Alarm 2 module.
(SERVOPACK WDC | The connection between the Check the connection between the | 0 L d
error) SERVOPACK and the command | SERVOPACK and the command recty
. . . option module.

option module is faulty. option module.

A command option module fault Replace the command option mod-

occurred. ule.

A SERVOPACK fault occurred. |- Replace the SERVOPACK.

The host controller output signal

The lag between activations of circuits or devices for/ HWBBI1 and

AEb1: 188 el . /HWBB?2 or the SERVOPACK
. . the input signals / HWBB1 and Measure the time lag between the | . . L

Safety Function Signal input signal circuits may be faulty.

Input Timing Error

/HWBB2 for the HWBB function
is 10 seconds or more.

/HWBB1 and /HWBB?2 signals.

Alternatively, the input signal
cables may be disconnected. Repair
or replace them.

A.ED1:

Command Option
Module IF Command
Timeout Error

Processing of the sensor ON
command from the command
option module is not completed.

Input a servo ON command when
the linear servomotor is stopped.

Processing of the sensor ON
command from the command
option module is not completed.

Check that the linear scale is con-
nected correctly and input a sensor
ON command when the linear ser-
vomotor is stopped.

A.F10:

Main Circuit Cable
Open Phase

(With the main power
supply ON, voltage was
low for more than 1 sec-
ondinanR, S, or T
phase.)

(Detected when the main
power supply was turned
ON.)

The three-phase power supply
wiring is incorrect.

Check the power supply wiring.

Confirm that the power supply is
correctly wired.

The three-phase power supply is
unbalanced.

Measure the voltage at each phase
of the three-phase power supply.

Balance the power supply by chang-
ing phases.

A single-phase power is input
without setting Pn00B.2 (power
supply method for three-phase
SERVOPACK) to 1 (single-phase

power supply).

Check the power supply and the
parameter setting.

Match the parameter setting to the
power supply.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
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Alarm:

Alarm Name Cause Investigative Actions Corrective Actions
A.F50: The SERVOPACK may be faulty.
Servomotor Main A SERVOPACK fault oceurred. | - Replace the SERVOPACK.
Circuit Cable

Disconnection

(The servomotor did not
operate or power was not
supplied to the
servomotor even though
the servo ON command
was input when the
servomotor was ready to
receive it.)

The wiring is not correct or there
is a faulty contact in the motor
wiring.

Check the wiring.

Make sure that the servomotor is
correctly wired.

CPFO0O:
Digital Operator
Transmission Error 1

The contact between the digital
operator and the SERVOPACK is
faulty.

Check the connector contact.

Insert securely the connector or
replace the cable.

Malfunction caused by noise
interference

Keep the digital operator or the
cable away from noise sources.

CPFO1:
Digital Operator

Transmission Error 2

A digital operator fault occurred.

Disconnect the digital operator and
then re-connect it. If the alarm still
occurs, the digital operator may be
faulty. Replace the digital operator.

A SERVOPACK fault occurred.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

a Troubleshooting
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8.2.1 List of Warnings

8.2

8.2.1

Warning Displays

The following sections describe troubleshooting in response to warning displays.

The warning name, warning meaning, and warning code output are listed in order of the warning numbers in
8.2.1 List of Warnings.

The causes of alarms and troubleshooting methods are provided in 8.2.2 Troubleshooting of Warnings.

List of Warnings

The relation between warning displays and warning code outputs are shown below.

Warning Display

Warning Name

Meaning

A.900

Position Error Pulse Overflow

Position error pulse exceeded the parameter settings
(Pn520xPn51E/100).

Position Error Pulse Overflow

When the linear servomotor power is turned ON, the position

A.901 Alarm at Servo ON ?gg)r pulses exceeded the parameter setting (Pn526xPn528/
This warning occurs before the overload alarms (A.710 or
A.910 Overload A.720) occur. If the warning is ignored and operation continues,
an overload alarm may occur.
Abnormal vibration at the motor speed was detected. The detec-
A.911 Vibration tion level is the same as A.520. Set whether to output an alarm
or warning by “Vibration Detection Switch” of Pn310.
This warning occurs before the regenerative overload alarm
A.920 Regenerative Overload (A.320) occurs. If the warning is ignored and operation contin-
ues, a regenerative overload alarm may occur.
This warning occurs before Dynamic Brake Overload (A.731)
A.921 Dynamic Brake Overload alarm occurs. If the warning is ignored and operation continues,
a dynamic brake overload alarm may occur.
. This warning occurs when there is an error in a parameter num-
Command Option Module IF
A.94A Data Setting Warning 1 ber sent to thg SERVOPACK from the host controller or
command option module.
A94B Command Option Module IF This warning occurs when out-of-range data is sent to the SER-
: Data Setting Warning 2 VOPACK from the host controller or command option module.
. This warning occurs when there is an error in the parameter data
Command Option Module IF .
A.94C Data Setting Warning 3 sent to in the SERVOPACK from the host controller or
command option module.
. This warning occurs when there is an error in the data size sent
A.94D Commanq Option Module IF to the SERVOPACK from the host controller or command
Data Setting Warning 4 .
option module.
Command Option Module IF This warning occurs when there is an error in the latch mode
A.94E Data Setting Warning 5 settings sent to the SERVOPACK from the host controller or
command option module.
This warning occurs when the host controller or command
A.95A Command Option Module IF option module outputs an operating command when the opera-
: Command Warning 1 tion execution conditions in the SERVOPACK have not been
met.
A95B Command Option Module IF This warning occurs when there is an error in the reference out-
. Command Warning 2 put from the command option module to the SERVOPACK.
. This warning occurs when a latch command is output from the
A.95D Command Optlop Module IF command option module to the SERVOPACK during latch
Command Warning 4 :
operation.
Command Option Module IF This warning occurs when an unallowed command combination
A.95E Command Warning 5 LSl :utput to the SERVOPACK from the command option mod-
A95F Command Option Module IF This warning occurs when there is an error in the command out-
. Command Warning 6 put to the SERVOPACK from the command option module.
Command Option Module IF Thi . h di cati
A.960 Communications Warning is warning occurs when an error occurred in communications

between the SERVOPACK and command option module.




8.2 Warning Displays

Warning Display Warning Name Meaning
This warning occurs before Undervoltage (A.410) alarm occurs.
A.971 Undervoltage If the warning is ignored and operation continues, an undervolt-
age alarm may occur.

Note 1. Set Pn001.3 =1 (Outputs both Alarm Codes and Warning Codes) to output warning codes.
2. IfPn008.2 = 1 (Does not detect warning) is selected, no warnings will be detected.

a Troubleshooting
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8.2.2 Troubleshooting of Warnings

8.2.2 Troubleshooting of Warnings

Refer to the following table to identity the cause of a warning and the action to be taken. Contact your
Yaskawa representative if the problem cannot be solved by the described corrective action.

Warning . Situation at Warning . .
Display Warning Name Occurrence Cause Corrective Actions
Wiring of the linear SET- | Check the wiring of the cable for lin- Chegk v&./he?her there is any loqsg con-
vomotor U, V, or W line R nection in linear servomotor wiring or
.. ear servomotor main circuit. . ..
is incorrect. linear scale wiring.
The SERVOPACK gain Check the SERVOPACK gain. Incregse the servo gain by using thg
is too low. function such as advanced autotuning.
The position reference | Lower the position reference acceler- Apply a smoothing functloq, such as a
. . - position reference acceleration/decel-
acceleration is too high. | ation. P
" eration time constant (Pn216).
A.900 Position Error
’ Pulse Overflow | The excessive position
error alapn level Check the excessive position error Set an appropriate value for the
(Pn520) is too low for
. . alarm level (Pn520). Pn520.
the operating condi-
tions.
Turn the power supply OFF and then
A SERVOPACK fault | ON again. If the alarm still occurs, the
occurred. SERVOPACK may be faulty. Replace
the SERVOPACK.
When the linear servo-
motor power was OFF, Make the setting so that the position
the linear servomotor . .
s . . error pulse is cleared when the linear
Position Error moved without clearing .
s . servomotor power is OFF.
A.901 Pulse Overflow | the counter for position | Check the error counter (Un008) in Or, set an appropriate value for the
. Alarm at Servo | error pulses. The num- | servo OFF state. e - -
. excessive position error warning level
ON ber of position error
at servo ON (Pn528).
pulses exceeded the
maximum number of
pulses allowed.
The linear servomotor
or linear scale wiring is . Correct the linear servomotor and lin-
. Check the wiring. L
incorrect or the connec- ear scale wiring if they are wrong.
tion is faulty.
The linear servomotor is Check the overload characteristics of Reco_nglder the load and operation
in excess of the over- . conditions.
. the linear servomotor and reference .
Overload: load protective charac- input Or, check the linear servomotor capac-
A910 | Warning before teristics. ' ity.
’ larm A.710 or : :
237“21:) : The linear servomotor is
.720 occurs :
not dr1v§n ductoa Check the reference input and motor .
mechanical factor and Improve the mechanical factor.
. speed.
the operating load has
become excessive.
A SERVOPACK fault | The SERVOPACK may be faulty.
occurred. Replace the SERVOPACK.
Abnormal vibration was | Check whether unusual sound is gen-
. . . Lower the motor speed or the lower
detected while the linear | erated from the linear servomotor, . ; .
the servo gain by using the function
servomotor was mov- | and check the speed and force wave- .
. . such as one-parameter tuning.
ing. form of the linear servomotor.
A.911 Vibration

The mass ratio (Pn103)
is larger than the actual
value or greatly
changes.

Check the mass value.

Set an appropriate value for the mass
ratio (Pn103).

8-26



8.2 Warning Displays

ng‘srggf Warning Name Sltu%lggu?:ew:émng Cause Corrective Actions
The power supply volt- o
age exceeds the speci- | Measure the power supply voltage. Sct the power supply voltage within
the specified range.
fied range.
The exte mal regenera- Change the regenerative resistance,
tive resistance, SERVO- regenerative resistor capacity, or SER-
Regenerative PACK capacity, or Check the operating conditions or g . pacity,
. : . . . . . VOPACK capacity. Reconsider the
Overload: regenerative resistor capacity using the capacity selection . o .
. R . . : operating conditions using the capac-
A.920 Warning before capacity is insufficient | software SigmaJunmaSize+, etc. . 4 .
. ity selection software SigmaJunma-
the alarm A.320 or a continuous regener- Sizet. etc
occurs ative state occurs. >
Regenerative power
continuously ﬂowes:i Check the load on the linear servo- Reconsider t.he system 1nclgd1ng thej
back because negative . . servo, machine, and operation condi-
. motor during operation. .
load was continuously tions.
applied.
The linear servomotoris Do not drive the linear servomotor
driven by an external Check the operating conditions. .
force with external force.
Dynamic Brake * Reduce the linear servomotor refer-
Overload: The moving energy at a | Check the operating frequency of the ence speed.
A921 Warning before DB stop exceeds the DB | DB with power consumed by DB * Reduce the mass.
the alarm A.731 resistance capacity. resistance (Un00B). » Reduce the number of times of the
occurs DB stop operation.
A SERVOPACK fault | The SERVOPACK may be faulty.
occurred. Replace the SERVOPACK.
An incorrect parameter
go?omna“ﬂg dule number was sent to the
A.94A IFpDa ta Settin SERVOPACK from the |— Specify the correct parameter number.
Warning 1 9 | host controller or com-
9 mand option module.
Command Out-of-range data was
Obtion Modul sent to the SERVO- iy the value of th
A.94B ption Mo u e PACK from the host _ Specll y the value ot the parameter
IF Data Setting within the allowable range.
Warning 2 cogtroller or command
option module.
Command Incorrect parameter data
A.94C Option Module ;’vlzscignf;g?nﬂtl}?esli ls{tVO- B Specify the value of the parameter
: IF Data Setting within the allowable range.
Warning 3 coqtroller or command
option module.
The incorrect parame-
8O?omnaMng dule ter size was sent to the
A.94D IFpData Settin SERVOPACK from the |- Specify the correct parameter size.
Warning 4 9 | host controller or com-
9 mand option module.
Command Incorrect latch mode
Obtion Module settings were sent to the
A.94E IFpD ata Settin SERVOPACK from the |- Set a proper value for the latch mode.
Warnina 5 9 | host controller or com-
9 mand option module.
The host controller or
command option mod-
Command ule sent a operating
A.95A Option Module | command when the B Send a command after the operation
: IF Command operation execution conditions are satisfied.
Warning 1 conditions in the SER-

VOPACK had not been
satisfied.

a Troubleshooting
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8.2.2 Troubleshooting of Warnings

Vli\)lﬁsrglgg Warning Name Sltu%lggu?:ew:énlng Cause Corrective Actions
Command The command option
A.95B Option Module | module senta command | Send a command that is supported by
. IF Command that is not supported by the SERVOPACK.
Warning 2 the SERVOPACK.
Command A latch command was
A.95D Option Module sent from the command | Review the input sequence for the
: IF Command option module during latch command.
Warning 4 latch operation.
80Tmal\r)ld dul glznlglzgglvg;fafi%il-was Send dth b
A.95E leéon odule output to the SERVO- |~ end a command that can be com-
ommand bined.
Warnina 5 PACK frqm the com-
9
mand option module.
Command The command option
A.95F Option Module | module senta command | Send a command that is supported by
: IF Command that is not supported by the SERVOPACK.
Warning 6 the SERVOPACK.
An error occurred in
communications
between the SERVO- - Take measures against noise
PACK and command )
option module due to
noise.
The connection between .
the SERVOPACK and Check the connection between the Correctly connect the command
Command the command option SERVOPACK and the command option module.
i . option module.
Option Module | module is faulty.
A.960 IF

Communications
Warning

A command option
module fault occurred.

Replace the command option module.

A SERVOPACK fault
occurred.

Replace the SERVOPACK.




8.2 Warning Displays

Warning
Display

Warning Name

Situation at Warning
Occurrence

Cause

Corrective Actions

A.971

Undervoltage

* For 100-VAC SER-
VOPACKs:

The AC power supply
voltage is 60 V or
below.

For 200-VAC SER-
VOPACKs:

The AC power supply
voltage is 140 V or
below.

For 400-VAC SER-
VOPACKs:

The AC power supply
voltage is 280 V or
below.

.

Measure the power supply voltage.

Use a power supply voltage within the
specified range.

The power supply volt-
age dropped during
operation.

Measure the power supply voltage.

Increase the power supply capacity.

An instantaneous power
failure occurred.

Measure the power supply voltage.

Lower the instantaneous power cut
hold time (Pn509).

The fuse in the SERVO-
PACK is burned out.

Replace the SERVOPACK and con-
nect an AC/DC reactor to the SERVO-
PACK.

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

a Troubleshooting
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8.3

Conditions of the Linear Servomotor

Troubleshooting Malfunction Based on Operation and

Troubleshooting for the malfunctions based on the operation and conditions of the linear servomotor is pro-
vided in this section.

Be sure to turn OFF the servo system before troubleshooting items outlined in bold in the table.

Problem Probable Cause Investigative Actions Corrective Actions
The control power supply is not Check voltage betvyeen control Correct the control power circuit,
ON. power supply terminals.
The main circuit power supply is Check the Vgltage between power Correct the power circuit.
not ON. supply terminals.
Wrong wiring or disconnection of I/ | Check if the connector CN1 is prop- | Correct the connector CN1 connec-
O signal connector CN1 erly inserted and connected. tion.
Linear servomotor or serial con- Check the wiring. Correct the wiring.
Linear verter unit wiring disconnected.
Servomotor Does Check the parameter Pn080. Correct the setting of Pn080.
Not Start When - - -
Using JOG The volarity d o When using an incremental linear
. e polarity detection 1s not exe-
Operation or Host Cuteg Y Check the command sent from the scale, segd the servo ON .command.
Controller ’ When using an absolute linear
host controller. . .
Reference. scale, execute polarity detection
(Fn080).
Set the / HWBB1 or /HWBB?2 input
signal to ON.
The safety input signal (HWBB1 or | Check the/ HWBB1 or /HWBB2 When not using the safety function,
/HWBB?2) remains OFF. input signal. mount the safety function’s jumper
connector (provided as an acces-
sory) on the CN8.
A SERVOPACK fault occurred. - Replace the SERVOPACK.
Overloaded Run under no load. Reduge lo.ad or replace with a larger
capacity linear servomotor.
Speed/position references not input | Check reference input pins. 125,:11; speed/position references cor-
§Ienm:11tg;if0rfa1;rése(l)§: t?gg"P;zoigcor- Check settings of parameters Correct the settings for Pn5S0A and
Linear rec? & PnS0A and Pn50B. Pn50B "Input Signal Selection."
Servomotor Starts :
in JOG Operation | Linear scale type differs from Check the linear scale type and set- | Set parameter Pn002.2 to the linear
but Does Not Start | parameter setting (Pn002.2). ting of parameter Pn002.2. scale type being used.
by Host Controller
Reference. A servo ON command was not Check the command sent from the Send a servo ON command.

input.

host controller.

A sensor ON command was not
input.

Check the command sent from the
host controller.

Send the command in the correct
sequence to the SERVOPACK.

The forward run prohibited (P-OT)
or reverse run prohibited (N-OT)
input signal is turned OFF.

Check P-OT or N-OT input signal.

Turn P-OT or N-OT input signal
ON.
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Problem Probable Cause Investigative Actions Corrective Actions
Linear servomotor wiring is incor- . .. Correct the linear servomotor wir-
Check the linear servomotor wiring. | .
rect. ng.
Serial converter unit wiring is incor- | Check the serial converter unit wir- | Correct the serial converter unit
rect. ing. wiring.
Linear scale wiring is incorrect. Check the linear scale wiring. Correct the linear scale wiring.
Linear i i is incor-
Servomotor il(r:ltear scale pitch (Pn282) is incor Check the setting of Pn282. Correct the setting of Pn282.
Moves :

Instantaneously,
and then Stops

Linear scale counting up direction
and motor moving coil forward
direction do not agree.

Check the directions.

Change the setting of Pn080.1
(Motor Phase Selection).

Match the linear scale direction and
moving coil direction.

Polarity detection is not performed
correctly.

Check if the value of Un004 (Elec-
tric Angle 2, angle from polarity
origin) at an arbitrary position is
between +10 degrees.

Correct the settings for the polarity
detection related parameter.

Linear
Servomotor
Speed Unstable

Wiring connection to linear servo-
motor is defective.

Check connection of power lead
(phases U, V, and W) and the con-
nectors of linear scale connection
cables.

Tighten any loose terminals or con-
nectors.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Change the setting of Pn080.1

Linear Linear scale counting up direction (Motor Phase Selection)
Servomotor and motor moving coil forward Check the directions. Match the lincar scale di'rection and
Moves direction do not agree. . oo
Without moving coil direction.
Reference Check if the value of Un004 (Elec-
Input Polarity detection is not performed | tric Angle 2, angle from polarity Correct the settings for the polarity
correctly. origin) at an arbitrary position is detection related parameter.
between £10 degrees.
. Check the setting of parameter .
grrllg(r)(ipgr setting of parameter Pn001.0 (Servo OFF or Alarm Gr.1 IC)Icl>(1)*i)elc"[0 The setting of parameter
Stop Mode).
DB (dynamic

brake) Does Not
Operate

DB resistor disconnected

Check if excessive mass, motor
overspeed, or DB frequent activa-
tion has occurred.

Replace the SERVOPACK, and
reconsider the load.

DB drive circuit fault

DB circuit parts are faulty.
Replace the SERVOPACK.

Abnormal Noise
from Linear
Servomotor

The linear servomotor largely
vibrated during execution of tuning-
less function (factory setting).

Check the motor speed waveform.

Reduce the load so that the mass
ratio becomes within the allowable
value, or increase the load level or
lower the rigidity level for the tun-
ing-less level setting (Fn200).

Mounting not secured

Check if there are any loosen
mounting SCrews.

Tighten the mounting screws.

Vibration source on the driven
machine

Check the machine movable section
for foreign matter, damage or defor-
mity.

Contact the machine manufacturer.

Noise interference due to incorrect
I/O signal cable specifications

The specifications of I/O signal
cables must be:

Twisted-pair or twisted-pair
shielded wire with core

0.12 mm? min. and tinned annealed
copper twisted wire.

Use the specified I/O signal cables.

Noise interference due to long dis-
tance of I/O signal cable

Check the I/O signal cable length.

Shorten the I/O signal cable length
to 3 m or less.

a Troubleshooting
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Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise

Noise interference due to incorrect
specifications of cable for connect-
ing serial converter unit.

The specifications of cable for con-
necting serial converter unit must
be:

Twisted-pair or twisted-pair
shielded wire with core

0.12 mm? min. and tinned annealed
copper twisted wire.

Use the specified cable for connect-
ing serial converter unit.

Noise interference because the
cable for connecting serial con-
verter unit is too long

Check the length of the cable for
connecting serial converter unit.

The length of cable for connecting
serial converter unit must be 20 m
max.

Noise interference because the
cable for connecting serial con-
verter unit is damaged

Check the cable for connecting
serial converter unit to see if it is not
damaged or bent.

Replace the cable for connecting
serial converter unit, and recon-
sider the layout of the cable for con-
necting serial converter unit.

Excessive noise to the cable for

Check if the cable for connecting
serial converter unit is not bundled

Modify the cable layout so that no

from Linear surge from high-current line is
Servomotor connecting serial converter unit with high-current line or not near applied to the cable for connecting
(contd) the high-current line. serial converter unit.
Fn?liflccteng?lsggﬁerlg;ilh\i]r??sezr?{he Check if the machine is correctly Ground the machine separately
linear servomotor side as welders. grounded. from linear scale side FG.
SERVOPACK pulse counting error Check 1fth§re is noise interference Take measure against noise for the
. on the I/O signal cable from the . o
due to noise . - serial converter unit wiring.
serial converter unit.
Check if vibration from the machine
Excessive vibration and shock to occurred or serial converter unit Reduce vibration from the machine,
the serial converter unit installation is incorrect. or correct the serial converter unit
ounting surface accuracy, or fix- |installation.
M g surf: y, or fi tallat
ing.)
?ciirrlrzl dconverter unit fault - Replace the serial converter unit.
A linear scale fault occurred. - Replace the linear scale.
Unbalanced servo gains Check to see 1fth§ servo gains have Execute the advanced autotuning.
been correctly adjusted.
. . Check the speed loop gain value .
Speed loop gain value (Pn100) is (Pn100) P p gam valu Reduce the speed loop gain
too high. " Pn100).
oo g Factory setting: Kv =40.0 Hz (Pn100)
Linear - -
. . . | Check the position loop gain value . .
Servomotor Position loop gain value (Pn102) is p P 83N VAE | peduce the position loop gain

Vibrates at about
200 to 400 Hz

too high.

(Pn102).
Factory setting: Kp = 40.0/s

(Pn102).

Incorrect speed loop integral time
constant (Pn101) setting

Check the speed loop integral time
constant (Pn101) setting.
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101) setting.

Incorrect mass ratio (Pn103) setting

Check the mass ratio (Pn103) set-
ting.

Correct the mass ratio (Pn103) set-
ting.
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Problem Probable Cause Investigative Actions Corrective Actions
Unbalanced servo gains Check to see 1fth§ servo gains have Execute the advanced autotuning.
been correctly adjusted.
Speed loop gain value (Pn100) is (CPT]C (1)<Ot)he speed loop gain value Reduce the speed loop gain
0o high. Factory setting: Kv =40.0 Hz (Pn100).
Position loop gain value (Pn102) is (CP}LelC (1)<2t)he position loop gain value Reduce the position loop gain
High too high. Factory setting: Kp = 40.0/s (Pn102).
Speed - p
Overshoot on Incorrect speed loop integral time chlrfsil;ﬁl(epsff g ;l)l;);pt)irllntegral time Correct the speed loop integral time
Starting and constant (Pn101) setting e & constant (Pn101) setting.
Stopping Factory setting: Ti =20.0 ms

Incorrect mass ratio (Pn103) setting

Check the mass ratio (Pn103) set-
ting.

Correct the mass ratio (Pn103) set-
ting.

The force reference is saturated.

Check the force reference wave-
form.

Use the mode switch function.

The force limit (Pn483, Pn484) is
set to the initial value.

Initial value of force limit:
Pn483 = 30%
Pn484 =30%

Set Pn483 and Pn484 (Force Limit)
to an appropriate value.

Overtravel (OT)

Forward or reverse run prohibited
signal is input.

Check if the voltage of input signal
external power supply (+24 V) is
correct.

Correct external power supply (+24
V) voltage.

Check if the overtravel limit switch
operates properly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
is connected correctly.

Correct the overtravel limit switch
wiring.

Check the settings for Pn50A and
Pn50B.

Set the parameters correctly.

Forward or reverse run prohibited
signal is malfunctioning.

Check the fluctuation of the input
signal external power supply (+24
V) voltage.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Stabilize the operation of the over-
travel limit switch.

Check if the overtravel limit switch
wiring is correct. (check for dam-
aged cables or loosen screws.)

Correct the overtravel limit switch
wiring.

Incorrect forward or reverse run
prohibited signal (P-OT/N-OT)
allocation (parameters Pn50A.3,
Pn50B.0)

Check if the P-OT signal is allo-

If another signal is allocated in

cated in Pn50A.3. Pn50A.3, select P-OT.
Check if the N-OT signal is allo- If another signal is allocated in
cated in Pn50B.0. Pn50B.0, select N-OT.

Incorrect servomotor stop method
selection

Check Pn001.0 and Pn001.1 when

the linear servomotor power is OFF.

Select a linear servomotor stop
method other than “coast to stop.”

Check Pn001.0 and Pn001.1 when
in force control.

Select a linear servomotor stop
method other than “coast to stop.”

Improper Position
to Stop by
Overtravel (OT)
Signal

Improper limit switch position and
dog length

Install the limit switch at the
appropriate position.

The overtravel limit switch position
is too short for the coasting
distance.

Install the overtravel limit switch at
the appropriate position.

a Troubleshooting
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Problem

Probable Cause

Investigative Actions

Corrective Actions

Position Error
(without alarm)

Noise interference due to improper
specifications of the cable for con-
necting serial converter unit.

The specifications of the cable for
connecting serial converter unit
must be:

Twisted-pair or twisted-pair
shielded wire with core

0.12 mm? min. and tinned annealed
copper twisted wire.

Use the cable for connecting serial
converter unit with the specified
specifications.

Noise interference because the
length of the cable for connecting
serial converter unit is too long.

Check the length of the cable for
connecting serial converter unit.

The length of the cable for connect-
ing serial converter unit must be 20
m max.

Noise influence due to damaged
cable for connecting serial con-
verter unit

Check the cable for connecting
serial converter unit to see if it is
bent or its sheath is damaged.

If the cable is damaged, replace the
cable for connecting serial con-
verter unit, and correct the cable
layout.

Excessive noise interference to the
cable for connecting serial con-
verter unit

Check if the cable for connecting
serial converter unit is bundled with
a high-current line or near high-cur-
rent line.

Change the layout of the cable for
connecting serial converter unit so
that no surge voltage is applied.

FG electrical potential varies by
influence of such machines on the
linear servomotor side as welders.

Check if the machine is correctly
grounded.

Ground the machine separately
from encoder side FG.

SERVOPACK pulse count error due
to noise

Check if the I/O signal cable from
the serial converter unit is influ-
enced by noise.

Take a measure against noise for the
serial converter unit wiring.

Excessive vibration and shock to
the serial converter unit

Check if machine vibration
occurred or serial converter unit
mounting such as mounting surface
precision, fixing is incorrect.

Reduce the machine vibration or
mount the serial converter unit
securely.

Noise interference due to improper
I/O signal cable specifications

The specifications of the 1/0O signal
cable must be:

Twisted-pair or twisted-pair
shielded wire with core

0.12 mm? min. and tinned annealed
copper twisted wire.

Use 1/0 signal cable with the speci-
fied specifications.

Noise interference due to length of
I/O signal cable

Check the I/O signal cable length.

The I/O signal cable length must be
less than 3 m.

A linear scale fault occurred.
(The pulse count does not change.)

Replace the linear servomotor.

A SERVOPACK fault occurred.

Replace the SERVOPACK.

Servomotor
Overheated

Ambient operating temperature is
too high.

Measure the linear servomotor
ambient operating temperature.

Reduce the ambient operating tem-
perature to 40°C max.

Linear servomotor surface is dirty.

Check visually.

Clean dust and oil from linear ser-
vomotor surface.

Linear servomotor overloaded

Check the load status with monitor.

If overloaded, reduce load or
replace with larger capacity SER-
VOPACK and linear servomotor.

Polarity detection is not performed
correctly.

Check if the value of Un004 (Elec-
tric Angle 2) at an arbitrary position
is between 210 degrees.

Correct the settings for the polarity
detection related parameter.
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9 Appendix

9.1.1 Utility Functions

9.1 List of Parameters

9.1.1 Utility Functions

The following table lists the available utility functions.

Function No. Function Rgt;egggﬁe
Fn000 Alarm history display 6.2
Fn002 JOG operation 6.3
Fn003 Origin search 6.4
Fn004 Program JOG operation 6.5
Fn005 Initializing parameter settings 6.6
Fn006 Clearing alarm history 6.7
Fn0OOC Offset adjustment of analog monitor output 6.8
FnOOD Gain adjustment of analog monitor output 6.9
FnOOE Automatic offset-signal adjustment of motor current detection signal 6.10
FnOOF Manual offset-signal adjustment of motor current detection signal 6.11
Fn010 Write prohibited setting 6.12
Fn011 Servomotor model display 6.13
Fn012 Software version display 6.14
Fn014 Resetting configuration error of option module 6.15
Fn01B Vibration detection level initialization 6.16
FnO1E Display of SERVOPACK and servomotor ID 6.17
Fn020 Origin setting* 453
Fn030 Software reset 6.18
Fn080 Polarity detection” 452
Fn200 Tuning-less level setting 522
Fn201 Advanced autotuning 532
Fn202 Advanced autotuning by reference 542
Fn203 One-parameter tuning 552
Fn204 Anti-resonance control adjustment function 5.6.2
Fn205 Vibration suppression function 572
Fn206 EasyFFT 6.19
Fn207 Online vibration monitor 6.20

*  For details, refer to 2V Series User s Manual Setup for Linear Motor (SIEP S800000 44).
Note: A setting may be write-prohibited if the digital operator displays “NO-OP” when any of the above utility function is
executed. For details, refer to 6.12 Write Prohibited Setting (Fn010).



9.1 List of Parameters

9.1.2 Parameters

Parameter Setting . Factory When e Reference
Name Units ] Classification X
No. Range Setting Enabled Section
Basic Function Select Switch 0 0000 to 00B3 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n.[J 01 L] It
Direction Selection (Refer to 4.2.2)
0 Sets the linear scale counting up (phase-A lead) direction as forward direction.
Pn000 1 Sets the linear scale counting down (phase-B lead) direction as forward direction.
(Reverse Movement Mode)
2 to 3 | Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Application Function Select Switch 1 | 0000 to 1122 ‘ - ‘ 0000 ‘ After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 Ii
Servomotor Power OFF or Alarm Gr.1 Stop Mode (Refer to 4.2.8)
0 Stops the linear servomotor by applying DB (dynamic brake).
1 Stops the linear servomotor by applying dynamic brake (DB) and then releases DB.
2 Makes the linear servomotor coast to a stop state without using the dynamic brake (DB).
Overtravel (OT) Stop Mode (Refer to 4.2.3)
Pn001 0 Same setting as Pn001.0 (Stops the linear servomotor by applying DB or by coasting).
1 Sets the force of Pn406 to the maximum value, decelerates the linear servomotor to a stop,
and then sets it to servolock state.
2 Sets the force of Pn406 to the maximum value, decelerates the linear servomotor to a stop,
and then sets it to coasting state.
AC/DC Power Input Selection (Refer to 3.1.5)
0 Not applicable to DC power input: Input AC power supply through L1, L2 (, and L3) terminals.

Applicable to DC power input: Input DC power supply between B1/ + and —, or input

DC power supply between B1 and —2.

Reserved (Do not change.)
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9.1.2 Parameters

P S | unie | G | e, ctesteaton Faanee
Application Function Select Switch 2 | 0000 to 4113 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 1 O[] Ii
Force Limit Reference Selection for Command Option Module™
0 Disables the force limit reference from the Command Option Module.
1 Enables the force limit reference from the Command Option Module.
2 Reserved (Do not change.)
3 Enables the force limit reference from the Command Option Module when external input signals
P-CL and N-CL are enabled.
Speed Limit Reference Selection for Command Option Module™
Pn002 0 Disables the speed limit reference when force limit is used from the Command Option Module.
1 Enables the speed limit reference when force limit is used from the Command Option Module.
Absolute Linear Scale Usage
0 Uses absolute linear scale as an absolute linear scale.
1 Uses absolute linear scale as an incremental linear scale.
Reserved (Do not change.)
Application Function Select Switch 6 | 0000 to 005F | - ‘ 0002 ‘ Immediately Setup -
4th  3rd 2nd st
digit digit digit digit
"TTLL
Analog Monitor 1 Signal Selection (Refer to 5.1.3)
00 | Motor speed (1 V/1000 mm/s)
01 Speed reference (1 V/1000 mm/s)
02 | Force reference (1 V/100%)
03 | Position error (0.05 V/1 reference unit)
04 | Position amplifier error (after electronic gears) (0.05 V/ 1 encoder pulse unit)
05 Position reference speed (1 V/1000 mm/s)
Pn006 06 | Reserved (Do not change.)
07 | Reserved (Do not change.)
08 Positioning completion (positioning completed: 5 V, positioning not completed: 0 V)
09 | Speed feedforward (1 V/1000 mm/s)
OA | Force feedforward (1 V/100%)
0B [ Active gain (1st gain: 1 V, 2nd gain: 2 V)
0C [ Completion of position reference (completed: 5 V, not completed: 0 V)
0D [ Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)

*1. For details on this function, refer to the manual of the connected Command Option Module.
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Parameter Setting . Factory When e Reference
No. e Range L7 Setting Enabled CleesiEzien Section
Application Function Select Switch 7 | 0000 to 005F - 0000 Immediately Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 1 O] ﬂ
Analog Monitor 2 Signal Selection (Refer to 5.1.3)
00 | Motor speed (1 V/1000 mm/s)
01 Speed reference (1 V/1000 mm/s)
02 | Force reference (1 V/100%)
03 [ Position error (0.05 V/1 reference unit)
04 Position amplifier error (after electronic gears) (0.05 V/ 1 encoder pulse unit)
05 | Position reference speed (1 V/1000 mm/s)
Pn007 06 Reserved (Do not change.)
07 Reserved (Do not change.)
08 | Positioning completion reference (positioning completed: 5 V, positioning not completed: 0 V)
09 | Speed feedforward (1 V/1000 mm/s)
OA | Force feedforward (1 V/100%)
0B [ Active gain (Ist gain: 1V, 2nd gain: 2 V)
0C [ Completion of position reference (completed: 5 V not completed: 0 V)
0D [Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Application Function Select Switch 8 | 0000 to 7121 ‘ - ‘ 4000 ‘ After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 1]
Reserved (Do not change.)
Function Selection for Insufficient voltage (Refer to 4.2.11)
Pn008 °
0 Disables detection of insufficient voltages.

1

Detects warning and limits force by host controller.

2 Detects warning and limits force by Pn424 and Pn425.
Warning Detection Selection (Refer to 8.2.1)
0 Detects warning.

1

Does not detect warning.

Reserved (Do not change.)
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9.1.2 Parameters

Parameter Setting . Factory When o Reference
No. Nt Range s Setting Enabled GRS Section
Application Function Select Switch 9 | 0000 to 0111 - 0010 After restart Tuning -

4th  3rd 2nd st
digit digit digit digit

n. 1 1

Reserved (Do not change.)

Current Control Method Selection

(Refer to 5.8.3)

Pn009 0

Current control method 1

1 Current control method 2

Speed Detection Method Selection

(Refer to 5.8.5)

0 Speed detection 1

1 Speed detection 2

Reserved (Do not change.)

Application Function Select Switch B | 0000 to 1111 |

0000 ‘ After restart

Setup

4th  3rd 2nd 1st
digit digit digit digit

n. 10O Ii
Parameter Display Selection

(Refer to 2.3.1)

0 Setup parameters

1 All parameters

Pn00B

Alarm Gr.2 Stop Method Selection

(Refer to 4.2.8)

0 Stops the linear servomotor by setting the speed reference to "0".

1 Same setting as Pn001.0 (Stops the linear servomotor by applying DB or by coasting)

Power Supply Method for Three-phase SERVOPACK

(Refer to 3.1.4)

0 Three-phase power supply

1 Single-phase power supply

Reserved (Do not change.)
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Parameter Setting . Factory When e Reference
No. e Range L7 Setting Enabled CleesiEzien Section
Application Function Select Switch C | 0000 to 0111 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 It
Selection of Test without Motor (Refer to 4.3.3)
0 Disables Test without motor.
Pn00C 1 Enables Test without motor.
Reserved (Do not change.)
Encoder Type for Test without Motor (Refer to 4.3.3)
0 Incremental linear scale
0 Absolute linear scale
Reserved (Do not change.)
Application Function Select Switch D | 0000 to 0001 ‘ - ‘ 0000 ‘ After restart Setup -
4th  3rd 2nd st
digit digit digit digit
n.[1LC10]
Stand-alone Mode (Test Operation) Selection
PnoOD 0 Enables connection with the command option module.
1 Disables connection with the command option module.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn010 Axis Address Selection 0000 to 007F - 0001 After restart Setup -
Aipplication Function Select SWitch 1 9999 10 1111 | - 0000 | After restart Setup -
4th  3rd 2nd st
digit digit digit digit
n. 10101 It
Hall Sensor Selection
0 Enables selection.
1 Disables selection.
Pn080

Motor Phase Selection

0 Sets phase A lead as phase sequence of U, V, W.

1 Sets phase B lead as phase sequence of U, V, W.

Reserved (Do not change.)

Calculation Method for Maximum Speed or Divided Output Pulses

0 Determines divided output pulses with fixed maximum speed.

1 Determines maximum speed with fixed divided output pulses.
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9.1.2 Parameters

Parameter Setting . Factory When o Reference
No. Nt Range s Setting Enabled GRS Section
‘glpphca“on Function Select Switch | 550 17 | 0000 | After restart Setup 425
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L[]
Phase-C Pulse Output Selection
Pn081 0 Outputs phase-C pulse only in forward direction.
1 Outputs phase-C pulse in forward and reverse direction.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn100 Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning
Pn101 Speed Loop Integral Time Constant 15t0 51200 | 0.01 ms 2000 Immediately Tuning
Pn102 Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn103 Mass Ratio 0 to 20000 1% 100 Immediately Tuning 581
Pn104 2nd Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning
Pn10s  (2nd SpecdLoopintegralTime Con- | 4546 5100 | 0.01ms | 2000 | Immediately | Tuning
Pn106 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn109 Feedforward Gain 0 to 100 1% 0 Immediately Tuning 591
Pn10A Feedforward Filter Time Constant 0 to 6400 0.01 ms 0 Immediately Tuning o
Apphcatlon Function for Gain Select 0000 to 5334 _ 0000 B _ B
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 1 01 L]
. . When P
Mode Switch Selection (Refer to 5.9.2) Enabled Classification
0 Uses internal force reference as the condition (Level setting: Pn10C).
1 Uses speed reference as the condition (Level setting: Pn181).
- . - Immediately Setup
2 Uses acceleration as the condition (Level setting: Pn182).
Pn10B 3 Uses position error pulse as the condition (Level setting: Pn10F).
4 No mode switch function available.
Speed Loop Control Method E\rl1v;be|2d Classification
0 PI control
1 I-P control After restart Setup
2 and 3| Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)




9.1 List of Parameters

Parameter Setting . Factory When e Reference
No. e Range L7 Setting Enabled CleesiEzien Section
Pn10C Mode Switch (force reference) 0 to 800 1% 200 Immediately Tuning
. - 1 refer- . . 592
Pn10F Mode Switch (position error pulse) 0 to 10000 ence unit 0 Immediately Tuning
Pn11F Position Integral Time Constant 0 to 50000 0.1 ms 0 Immediately Tuning 594
Pn121 Friction Compensation Gain 10 to 1000 1% 100 Immediately Tuning
Pn122 2nd Gain for Friction Compensation 10 to 1000 1% 100 Immediately Tuning
Pn123 Friction Compensation Coefficient 0to 100 1% 0 Immediately Tuning
— ; 582
Friction Compensation Frequency -10000 to . .
Pn124 Correction 10000 0.1 Hz 0 Immediately Tuning
Pn125 Eggt“’n Compensation Gain Correc- | 099 1% 100 | Immediately |  Tuning
Pn131 Gain Switching Time 1 0 to 65535 1 ms 0 Immediately Tuning
Pn132 Gain Switching Time 2 0 to 65535 1 ms 0 Immediately Tuning sl
Pn135 Gain Switching Waiting Time 1 0 to 65535 1 ms 0 Immediately Tuning o
Pn136 Gain Switching Waiting Time 2 0 to 65535 1 ms 0 Immediately Tuning
Automatic Gain Changeover Related |50 0952 | = 0000 | Immediately |  Tuning -
Switch 1
4th  3rd 2nd 1st
digit digit digit digit
n. 10101 It
Gain Switching Selection Switch'? (Refer to 5.8.1)
Manual gain switching
0 Switches between 1st gain and 2nd gain using the gain switching reference from the Command
Option Module.
1 Reserved (Do not change.)
Automatic gain switching pattern 1
2 Changes automatically 1st gain to 2nd gain when the switching condition A is satisfied.
Pn139 Changes automatically 2nd gain to Ist gain when the switching condition A is not satisfied.
Gain Switching Condition A (Refer to 5.8.1)
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 NEAR signal (/NEAR) ON
3 NEAR signal (/NEAR) OFF
4 No output for position reference filter and reference pulse input OFF
5 Position reference pulse input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D Current Gain Level 100 to 2000 ‘ Tuning 5.84

1% ‘ 2000 ‘Immediately

*1. For details on this function, refer to the manual of the connected Command Option Module.
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9 Appendix

9.1.2 Parameters

Parameter Setting . Factory When o Reference
No. Nt Range s Setting Enabled GRS Section
Model Following Control Related | 55 1 1121 | — 0100 | Immediately |  Tuning -
Switch
4th  3rd 2nd  1st
digit digit digit digit
n. 10O It
Model Following Control Selection
0 Does not use model following control.
1 Uses model following control.
Vibration Suppression Selection
Pn140 0 Does not perform vibration suppression.
1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
Vibration Suppression Adjustment Selection (Referto 5.3.1, 5.4.1,5.5.1,5.7.1)
0 Does not adjust vibration suppression automatically using utility function.
1 Adjusts vibration suppression automatically using utility function.
Selection of Speed Feedforward (VFF) / Force Feedforward (TFF) (Refer to 5.3.1, 5.4.1)
0 Does not use model following control together with speed/force feedforward together.
1 Uses model following control together with speed/force feedforward together.
Pn141 Model Following Control Gain 10 to 20000 0.1/s 500 Immediately Tuning -
P14z | Model Following Control Gain Com- | 550 4,2000 | 0.1% | 1000 | Immediately |  Tuning -
pensation
Pn143 | Model Following Control Bias 01010000 | 0.1% | 1000 | Immediately | Tuning -
(Forward Direction)
Pn14g | Model Following Control Bias 01010000 | 0.1% | 1000 | Immediately | Tuning -
(Reverse Direction)
Pn145 Vibration Suppression 1 Frequency A | 10 to 2500 0.1 Hz 500 Immediately Tuning -
Pn146 Vibration Suppression 1 Frequency B | 10 to 2500 0.1 Hz 700 Immediately Tuning -
Pn147  |Model Following Control Speed 01010000 | 0.1% | 1000 | Immediately |  Tuning -
Feedforward Compensation
Pn148 2nd Model Following Control Gain 10 to 20000 0.1/s 500 Immediately Tuning -
Pn14g | 2nd Model Following Control Gain | 550155000 | 0.1% | 1000 | Immediately |  Tuning -
Compensation
Pn14A Vibration Suppression 2 Frequency 10 to 2000 0.1 Hz 800 Immediately Tuning -
Pn14B t\if(‘;ra“on Suppression 2 Compensa- |1 ¢ 1000 1% 100 | Immediately Tuning -
Pn14F Reserved (Do not change.) — 0011 — — -




9.1 List of Parameters

Parameter Setting . Factory When e Reference
No. e Range L7 Setting Enabled CleesiEzien Section
Anti-Resonance Control Related 0000 to 0011 - 0010 | Immediately |  Tuning -
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 1 01 L] It
Anti-Resonance Control Selection (Refer to 5.3.1, 5.4.1,5.5.1,5.7.1)
0 Does not use anti-resonance control.
Pn160 1 Uses anti-resonance control.
Anti-Resonance Control Adjustment Selection (Referto 5.3.1, 5.4.1,5.5.1, 5.7.1)
0 Does not use adjust anti-resonance control automatically using the utility function.
1 Adjusts anti-resonance control automatically using the utility function.
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 Anti-Resonance Frequency 10 to 20000 | 0.1 Hz 1000 Immediately Tuning -
Pn162 Anti-Resonance Gain Compensation 1 to 1000 1% 100 Immediately Tuning —
Pn163 Anti-Resonance Damping Gain 0 to 300 1% 0 Immediately Tuning -
Pn164 | /Anti-Resonance Filter Time Constant | 150 ¢, 1000 | 0.01ms | 0 | Immediately |  Tuning -
1 Compensation
Pnies | /nti-Resonance Filter Time Constant | 16064, 1000 | 0.01ms | 0 | Immediately |  Tuning -
2 Compensation
Tuning-less Function Related Switch | 0000 to 2411 - 1401 - - -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L]
. . . Wh
Tuning-less Function Selection (Refer to 5.2) Enat?lgd GIasseaton
0 Tuning-less function disabled After Sen
1 Tuning-less function enabled restart
Pn170 Control Method during Speed Control (Refer to 5.2) Ew;;g 4 |Classification
0 Uses as speed control. After Setup
1 Uses as speed control and uses the host controller for position control. restart
Tuning-less Tuning Level (Refer to 5.2) EY]V:;IZ 4 |Classification
Oto4 | Sets tuning-less tuning level. Immediately | Setup
Tuning-less Load Level (Refer to 5.2) When - yssification
Enabled
Oto2 | Sets tuning-less load level. Immediately Setup
Pn181 Mode Switch (Speed Reference) 0 to 10000 1 mm/s 0 Immediately Tuning 59.2
Pn182 Mode Switch (Acceleration) 0 to 30000 1 mm/s2 0 Immediately Tuning 5.9.2
Pn190 Reserved (Do not change.) - - 0010 - - -
Pn200 Reserved (Do not change.) - - 0100 - - -
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9 Appendix

9.1.2 Parameters

9-12

Parameter Setting . Factory When o Reference
No. Nt Range s Setting Enabled GRS Section
Position Control Function Switch 0000 to 2210 - 0010 After restart Setup -
4th  3rd 2nd st
digit digit digit digit
n. ]
Reserved (Do not change.)
Reserved (Do not change.)
Pn207 Reserved (Do not change.)
COIN Output Timing
0 Outputs when the position error absolute value is the same or less than the positioning completion
width (Pn522).
1 Outputs when the position error absolute value is the position completion width (Pn522) or less
and the reference after position reference filtering is 0.
2 When the absolute value of the position error is below the positioning completed width setting
(Pn522), and the position reference input is 0.
. . 1to
Pn20E Electronic Gear Ratio (Numerator) 1073741824 1 4 After restart Setup
0 424
. . . to
Pn210 Electronic Gear Ratio (Denominator) 1073741824 1 1 After restart Setup
Pn216 Reserved (Do not change.) - - - - -
Pn217 Reserved (Do not change.) - - 0 - - -
. 1 edge/
Pn281 Encoder Output Resolution 1 to 4096 pitch 20 After restart Setup -
Pn282 Linear Scale Pitch 0to 65536 | 0.01 um 0 After restart Setup -
Pn300 Reserved (Do not change.) - - 600 - - -
Pn301 Reserved (Do not change.) - - 100 - - -
Pn302 Reserved (Do not change.) - - 200 - - -
Pn303 Reserved (Do not change.) - - 300 - - -
Pn305 Soft Start Acceleration Time 0 to 10000 1 ms 0 Immediately Setup
Pn306 Soft Start Deceleration Time 0 to 10000 1 ms 0 Immediately Setup
Pn307 Reserved (Do not change.) - - 40 - - -
Vibration Detection Switch 0000 to 0002 - 0000 Immediately Setup -
4th  3rd 2nd st
digit digit digit digit
n. 10O Ii
Vibration Detection Selection (Refer to 6.16)
0 No detection.
Pn310 1 Outputs warning (A.911) when vibration is detected.
2 Outputs alarm (A.520) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 Vibration Detection Sensibility 50 to 500 1% 100 Immediately Tuning 6.16
Pn324 Mass Calculating Start Level 0 to 20000 1% 300 Immediately Setup -




9.1 List of Parameters

Parameter Setting . Factory When e Reference
No. e Range L7 Setting Enabled CleesiEzien Section
Pn380 Reserved (Do not change.) - - 10 - - -
Pn381 Reserved (Do not change.) - - 20 - - -
Pn382 Reserved (Do not change.) - - 30 - - -
Pn383 JOG Speed 0 to 10000 1 mm/s 50 Immediately Setup 6.3
Pn384 Vibration Detection Level 0 to 5000 1 mm/s 10 Immediately Tuning 6.16
Pn385 Motor Max. Speed 1 to 100 100 mm/s 50 After restart Setup 4.2.10
Pn400 Reserved (Do not change.) - - 30 - - -
Pn401 Force Reference Filter Time Constant | 0 to 65535 0.01 ms 100 Immediately Tuning 593
Pn404 Forward External Force Limit 0 to 800 1% 100 Immediately Setup 142
Pn405 Reverse External Force Limit 0 to 800 1% 100 Immediately Setup o
Pn406 Emergency Stop Force 0 to 800 1% 800 Immediately Setup 423
Force Related Function Switch 0000 to 1111 - 0000 - - -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 L[]
. 8 When
1st Step Notch Filter Selection (Refer to 5.9.3) Enabled | Classification
0 N/A
Immediately Setup
1 Uses Ist step notch filter for force reference.
Speed Limit Selection Ew:t:algd Classification
0 Uses the smaller value between motor max. speed and
Pn408 parameter Pn480 as speed limit value.
- After restart Setup
1 Uses the smaller value between overspeed detection speed
and parameter Pn480 as speed limit value.
. . When P
2nd Step Notch Filter Selection (Refer to 5.9.3) Enabled | Classification
0 N/A
Immediately Setup
1 Uses 2nd step notch filter for force reference.
Friction Compensation Function Selection (Refer to 5.8.2) E\rl1vaht$|2 4 | Classification
0 Disables use friction compesation function.
Immediately Setup
1 Enables friction compsation function.
Pn409 Ist Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning
Pn40A 1st Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning
Pn40B Ist Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
Pn40C 2nd Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning
Pn40D 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning 593
Pn40E 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
PndoF [ 20d Step 2nd Force Reference Filier | 160.14,5000 | 1Hz | 5000 | Immediately |  Tuning
requency
Pna1o | 2nd Step 2nd Force Reference Filter | g 109 | .01 50 | Immediately |  Tuning
Q Value
Pndtz |3t Step 2nd Force Reference Filter 1 4o 65535 | 0.01ms | 100 | Immediately | Tuning 5.8.1
ime Constant
Pn423 Reserved (Do not change.) - - 0000 - - -
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9 Appendix

9.1.2 Parameters

Parameter Setting . Factory When o Reference
No. Nt Range s Setting Enabled GRS Section
Pn424 Force Limit at Main Circuit Voltage 0 to 100 1% 50 Tmmediately Setup
Drop 42.10
Release Time for Force Limit at Main . o
Pn425 Circuit Voltage Drop 0 to 1000 1 ms 100 Immediately Setup
Pn456 Sweep Force Reference Amplitude 1 to 800 1% 15 Immediately Tuning 6.19
5.2.1
Notch Filter Adjustment Switch 0000 to 0101 - 0101 Immediately Tuning 5.3.1
5.5.1
4th  3rd 2nd 1st
digit digit digit digit
n. 10 O] Ii
Notch Filter Adjustment Selection 1
0 Does not set the 1st step notch filter automatically using the utility function.
Pn460 1 Sets the 1st step notch filter automatically using the utility function.
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 Does not set the 2nd step notch filter automatically using the utility function.
1 Sets the 2nd step notch filter automatically using the utility function.
Reserved (Do not change.)
Pn480 Speed Limit during Force Control 0 to 10000 1 mm/s 10000 | Immediately Setup -
Pn481 Polarity Detection Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning -
Pnagz | Polarity Detection Speed Loop Inte- |5 51500 | 0.01ms | 3000 | Immediately |  Tuning -
gral Time Constant
Pn483 Forward Force Limit 0 to 800 1% 30 Immediately Setup 441
Pn484 Reverse Force Limit 0 to 800 1% 30 Immediately Setup o
Pn485 Polarity Detection Reference Speed 0 to 100 1 mm/s 20 Immediately Setup -
Pn486 Polarlty.Detectlon Reference Accel/ 0 to 100 1 ms 25 Immediately Tuning B
Decel Time
Pn487 ??é?élty Detection Constant Speed 0 to 300 1 ms 0 Immediately Tuning -
Pn488 E,?If:ty Detection Reference Waiting 50 to 500 1 ms 100 Immediately Tuning -
Pn48E Polarity Detection Range 1 to 65535 1 mm 10 Immediately Tuning -
Pn490 Polarity Detection Load Level 0 to 20000 1% 100 Immediately Tuning -
Pnags | Polarity Detection Confirmation 0 t0 200 1% 100 | Immediately |  Tuning -
Force Reference
Pn498 ﬁolarlty Detection Allowable Error 0to 30 1 deg 10 Immediately Tuning -
ange
Pn501 Reserved (Do not change.) - - 10 - - -
Pn506 I;f;l;e Reference - Servo OFF Delay 0to 50 10 ms 0 Immediately Setup
427
Pn508 Waiting Time for Brake Signal When | 109 10 ms 50 Immediately Setup
Motor Running
Pn509 Instantaneous Power Cut Hold time 20 to 1000 1 ms 20 Immediately Setup 429




9.1 List of Parameters

Parameter Setting . Factory When e Reference
No. e Range L7 Setting Enabled CleesiEzien Section
Input Signal Selection 1 0000 to FFF1 - 1881 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 1]
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
P-OT Signal Mapping (Refer to 4.2.3)
0 Valid when CN1-13 input signal is ON (L-level).
1 Valid when CN1-7 input signal is ON (L-level).
Pn50A Valid when CN1-8 input signal is ON (L-level).

Valid when CN1-9 input signal is ON (L-level).

Valid when CN1-10 input signal is ON (L-level).

Valid when CN1-11 input signal is ON (L-level).

Valid when CN1-12 input signal is ON (L-level).

Forward run prohibited.

Forward run allowed.

Valid when CN1-13 input signal is OFF (H-level).

Valid when CN1-7 input signal is OFF (H-level).

Valid when CN1-8 input signal is OFF (H-level).

Valid when CN1-9 input signal is OFF (H-level).

Valid when CN1-10 input signal is OFF (H-level).

Valid when CN1-11 input signal is OFF (H-level).

MmO |0O|lwm|>|lo|lo|vN]|lo]joa|bd|lw]|d

Valid when CN1-12 input signal is OFF (H-level).
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9.1.2 Parameters

Parameter Setting . Factory When o Reference
No. NETIS Range i Setting Enabled Ceesiteziion) Section

Input Signal Selection 2 0000 to FFFF - 8882 After restart Setup -

4th 3rd 2nd st

digit digit digit digit
n.C10 O Ii

N-OT Signal Mapping (Refer to 4.2.3)
0

Pn50B

Valid when CN1-13 input signal is ON (L-level).

N

Valid when CN1-7 input signal is ON (L-level).

Valid when CN1-8 input signal is ON (L-level).

Valid when CN1-9 input signal is ON (L-level) .

Valid when CN1-10 input signal is ON (L-level).

Valid when CN1-11 input signal is ON (L-level).

Valid when CN1-12 input signal is ON (L-level).

Reverse run prohibited.

Reverse run allowed.

Valid when CN1-13 input signal is OFF (H-level).

Valid when CN1-7 input signal is OFF (H-level).

Valid when CN1-8 input signal is OFF (H-level).

Valid when CN1-9 input signal is OFF (H-level).

Valid when CN1-10 input signal is OFF (H-level).

Valid when CN1-11 input signal is OFF (H-level).

MmMmMm|O|O|lm|>»|lo|lo|N|loja]|d]w]|N

Valid when CN1-12 input signal is OFF (H-level).

Reserved (Do not change.)

/P-CL Signal Mapping

OtoF | Same as N-OT signal mapping

/N-CL Signal Mapping

0 to F | Same as N-OT signal mapping

Pn50C

Reserved (Do not change.) - -

8888

Pn50D

Reserved (Do not change.) - _

8888




9.1 List of Parameters

. Refer-
Parargeter Name Sth;'ng Units I;ae(t:tticr)]ry When Enabled | Classification | ence

: 9 9 Section
Output Signal Selection 1 0000 to 3333 - 0000 After restart Setup 332

4th  3rd 2nd 1st
digit digit digit digit

n.l___ll___ll_—_llt

Positioning Completion Signal Mapping (/COIN)

0 Disabled (the above signal is not used.)

1 Outputs the signal from CN1-1, 2 output terminal.

2 Outputs the signal from CN1-23, 24 output terminal.
Pn50E

3 Outputs the signal from CN1-25, 26 output terminal.

Speed Coincidence Detection Signal Mapping (/V-CMP) (Refer to 4.6.3)
0to3 | Same as /COIN

Servomotor Movement Detection Signal Mapping (/TGON)
Oto3 | Same as /COIN

Servo Ready Signal Mapping (/S-RDY) (Refer to 4.6.4)
Oto3 | Same as /COIN

Output Signal Selection 2 ‘ 0000 to 3333 ‘ - ‘ 0100 | After restart Setup 332

4th  3rd 2nd 1st
digit digit digit digit

n.l___ll___ll_—_llt

Force Limit Detection Signal Mapping (/CLT)

0 Disabled (the above signal is not used.)

1 Outputs the signal from CN1-1, 2 output terminal.

2 Outputs the signal from CN1-23, 24 output terminal.

Pn50F

3 Outputs the signal from CN1-25, 26 output terminal.

Speed Limit Detection Signal Mapping (/VLT)

0Oto3 | Same as /CLT

Brake Signal Mapping (/BK)

O0to3 | Same as /CLT

Warning Signal Mapping (/WARN)
Oto3 | Same as /CLT
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9.1.2 Parameters

. Refer-
Parﬁlrgeter Name SR(;trt]lng Units ';Zﬁicr’]ry When Enabled | Classification | ence
: g ¢ Section
Output Signal Selection 3 0000 to 0033 - 0000 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 101 0] Ii
Near Signal Mapping (/NEAR)
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-1, -2 terminal.
Pn510 P :
2 Outputs the signal from CN1-23, -24 terminal.
3 Outputs the signal from CN1-25, -26 terminal.

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)




9.1 List of Parameters

: Refer-
Parargleter Name Sthrtgg Units I;ae(t:tt%rg When Enabled | Classification | ence
Section
Input Signal Selection 5 0000 to FFFF - 6543 After restart Setup -
4th  3rd 2nd 1st
digit digit digit digit
n. 0101010
Input Signal 3 Mapping for Command Option Module (/SI3)

0 Inputs the signal from CN1-13 input terminal.
1 Inputs the signal from CN1-7 input terminal.
2 Inputs the signal from CN1-8 input terminal.
3 Inputs the signal from CN1-9 input terminal.
4 Inputs the signal from CN1-10 input terminal.
5 Inputs the signal from CN1-11 input terminal.
6 Inputs the signal from CN1-12 input terminal.
7 Sets signal ON.
8 Sets signal OFF.
9 Inputs the reverse signal from CN1-13 input terminal.
A Inputs the reverse signal from CN1-7 input terminal.
B Inputs the reverse signal from CN1-8 input terminal.
C Inputs the reverse signal from CN1-9 input terminal.

Pn511 D Inputs the reverse signal from CN1-10 input terminal.
E Inputs the reverse signal from CN1-11 input terminal.
F Inputs the reverse signal from CN1-12 input terminal.

Input Signal 4 Mapping for Command Option Module (/Sl4)

4 Inputs the signal from CN1-10 input terminal.

Inputs the signal from CN1-11 input terminal.

Inputs the signal from CN1-12 input terminal.

Sets signal ON.

Sets signal OFF.

Inputs the reverse signal from CN1-10 input terminal.

Inputs the reverse signal from CN1-11 input terminal.

M|M|O]|0|N]|]O|O

Inputs the reverse signal from CN1-12 input terminal.

©o|
83
mw)

Sets signal OFF.

Input Signal 5 Mapping for Command Option Module (/SI5)

OtoF | Same as /SI4 signal mapping.

Input Signal 6 Mapping for Command Option Module (/SI6)

OtoF | Same as /SI4 signal mapping.
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9.1.2 Parameters

. Refer-
Parilrgeter Name SR(:trt]lng Units ';Zﬁicr’]ry When Enabled | Classification | ence
: g ¢ Section
Output Signal Inverse Setting 0000 to 0111 - 0000 After restart Setup 332
4th  3rd 2nd 1st
digit digit digit digit
n. 1010 Ii
Output Signal Inversion for CN1-1 or -2 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-23 or -24 Terminals
Pn512 put Sig
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-25 or -26 Terminals
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
Pn513 Reserved Parameter (Do not change.) - - 0000 - - -
Pn517 Reserved Parameter (Do not change.) - - 0000 - - -
Pns1E | Xeossive Position Frror Warning 10 to 100 1% 100 | Immediately Setup 82.1
Pn520 Excessive Position Error Alarm Level 1o referlence 5242880 | Immediately Setup 514
1073741823 unit 8.1.1
1
Pn522 Positioning Completed Width | 07307201 824 reference 7 Immediately Setup -
unit
1
Pn524 NEAR Signal Width 1 07317201 24 reference | 1073741824 | Immediately Setup -
unit
. . 1
Excessive Position Error Alarm Level 1 to . 514
Pn526 at Servo ON 1073741823 refle;lcirtlce 5242880 | Immediately Setup 811
Pn528 EZS/Z?Z:’;;?}Z“&E Error Warning 10 to 100 1% 100 Immediately Setup 8.2.1
Pn52B Overload Warning Level 1 to 100 1% 20 Immediately Setup
i i 4.2.12
Pn52C 832?§?iojf]?\iii§urrent at Detecting 10 to 100 1% 100 After restart Setup
Pn52F Monitor Display at Power ON 0000 to OFFF - OFFF Immediately Setup -

9-20



9.1 List of Parameters

. Refer-
Parargeter Name Sth;'ng Units I;ae(t:tticr)]ry When Enabled | Classification | ence
. g 9 Section
Program JOG Operation Related 0000 t0 0005 | - 0000 | Immediately Setup 6.5
Switch
4th  3rd 2nd 1st
digit digit digit digit
n. 10O It
Program JOG Operation Related Switch
(Waiting time Pn535 — Forward movement Pn531) X Number of times of movement Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) X Number of times of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) X Number of times of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) X Number of times of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) X Number of times of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number of times of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) X Number of times of movement Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) X Number of times of movement Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1to !
Pn531 Program JOG Movement Distance 1073741824 refifiltlce 32768 Immediately Setup
Pn534 | Program JOG Acceleration/Decelera- |5 119000 | 1ms | 100 | Immediately Setup 6.5
tion Time :
Pn535 Program JOG Waiting Time 0 to 10000 1 ms 100 Immediately Setup
Pn53g | mber o Times of Program JOG 0t01000 | 1time 1 Immediately Setup
ovement
. -10000 to .
Pn550 Analog Monitor 1 Offset Voltage 10000 0.1V 0 Immediately Setup
. -10000 to .
Pn551 Analog Monitor 2 Offset Voltage 10000 0.1V 0 Immediately Setup
5.13
. . . -10000 to :
Pn552 Analog Monitor Magnification (X1) 10000 x0.01 100 Immediately Setup
. . . -10000 to .
Pn553 Analog Monitor Magnification (X2) 10000 %0.01 100 Immediately Setup
Pn560 Remained Vibration Detection Width 1 to 3000 0.1% 400 Immediately Setup 5.7.1
Pn561 Overshoot Detection Level 0to 100 1% 100 Immediately Setup 24311
Pn580 Reserved (Do not change.) - - 10 - - -
Pn581 Zero Speed Level 0 to 10000 1 mm/s 20 Immediately Setup -
Pn582 \SAI/)iiletﬁ Coincidence Signal Output 0to 100 1 mm/s 10 Immediately Setup -
Pn583 Brake Reference Output Speed Level | 0 to 10000 1 mm/s 10 Immediately Setup 4.2.6
Pn584 Speed Limit Level at Servo ON 0 to 10000 1 mm/s 10000 Immediately Setup 8.1.1
Pn585 Program JOG Movement Speed 1 to 10000 1 mm/s 50 Immediately Setup 6.5
0,
Pn586 Motor Running Air-cooling Ratio 0to 100 mivf)v/el 0 Immediately Setup -
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9.1.2 Parameters

. Refer-
Parilrgeter Name SR(;trt]lng Units ';Zﬁicr’]ry When Enabled | Classification | ence
: g ¢ Section
Polarl‘;y Detection for Absolute Scale 0000 o 0001 B 0000 Immediately Setup _
Selection
4th  3rd 2nd 1st
digit digit digit digit
n.C1010] Ii

Polarity Detection for Absolute Scale Selection

Pn587 0 Does not detect polarity.
1 Detects polarity.

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)

Depends on
Pn600 Regenerative Resistor Capacity 2 SERVOPACK 10 W 0 Immediately Setup 3.7.2
Capacity *3

Pn601 Reserved (Do not change.) - - 0 - - -
Pn800 to
PnosF 4 Reserved (Do not change.) - - 0 - - -

9-22

*2.  Normally set to “0.” When using an external regenerative resistor, set the capacity (W) of the regenerative resistor.
%3, The upper limit is the maximum output capacity (W) of the SERVOPACK.
#4.  For details on Pn800 to Pn95F, refer to the manual of the connected Command Option Module.



9.2 Monitor Modes

9.2 Monitor Modes

The following list shows monitor modes available.

Parameter

No. Content of Display Unit
Un000 Motor movement speed mm/s
Un001 Speed reference (for speed control) mm/s
Un002 Internal force reference (in percentage to the rated force) %
Un003 Electric angle 1 pulse (linear scale resolution)
Un004 Electric angle 2 (angle from the polarity origin) deg
Un005 Input signal monitor -
Un006 Output signal monitor -
Un007 Reference speed (for position control) mm/s
Un008 Position error (for position control) reference unit
Un009 Accumula.ted load ratio (in percentage to the rated force: effec- %
tive force in cycle of 10 seconds)
Regenerative load ratio (in percentage to the processable
UnOOA regenerative power: regenerative power consumption in cycle | %
of 10 seconds)
Power consumed by DB resistance
Un00B (in percentage to the processable power at DB activation: dis- | %
played in cycle of 10 seconds)
Un00C Reference counter reference unit
Un00D Feedback pulse counter pulse (linear scale resolution)”!
Uno10 Maximum allowable motor speed or maximum allowable B
encoder output resolution
Un011 Hall sensor signal monitor -
Un012 Total operation time 100 ms
Un013 Feedback pulse counter reference unit
Un014 Effective gain monitor (gain setting 1 = 1, gain setting 2 =2) |-
Un015 Safety 1/0 signal monitor -
Un020 Motor rated speed mm/s
Un021 Motor maximum speed mm/s
Un084 Linear scale pitch"? pm
Un085 Linear scale pitch index 2 -
#1. For details, refer to 4.2.4 Electronic Gear.

%2, Scale pitch = Un084 x 10V"%85 [pm)]
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9 Appendix

9.3 Parameter Recording Table

Use the following table for recording parameters.

Note: Pn10B, Pn170 and Pn408 have two kinds of digits: the digit which does not need the restart after changing the set-
tings and the digit which needs the restart. The underlined digits of the factory setting in the following table show

the digit which needs the restart. Pn4

Parame- Factory When
ter Setting et Enabled
Pn000 0000 Basic Function Select Switch 0 After restart
Pn001 0000 Application Function Select Switch 1 | After restart
Pn002 0000 Application Function Select Switch 2 | After restart
Pn006 0002 Application Function Select Switch 6 | Immediately
Pn007 0000 Application Function Select Switch 7 | Immediately
Pn008 4000 Application Function Select Switch 8 | After restart
Pn009 0010 Application Function Select Switch 9 | After restart
Pn00B 0000 Application Function Select Switch B | After restart
Pn00C 0000 Application Function Select Switch C | After restart
Pn00D 0000 Application Function Select Switch D | After restart
Axis Address Selection
Rodl 0001 (for UART/USB communications) After restart
Pn080 0000 ?g)phcatlon Function Select Switch After restart
PNno81 0000 8Alpphcatlon Function Select Switch After restart
Pn100 40.0 Hz Speed Loop Gain Immediately
Pn101 20.00 ms Speed Loop Integral Time Constant Immediately
Pn102 40.0/s Position Loop Gain Immediately
Pn103 100% Mass Ratio Immediately
Pn104 40.0 Hz 2nd Speed Loop Gain Immediately
Pn105 20.00 ms i;cliltSpeed Loop Integral Time Con- Immediately
Pn106 40.0/s 2nd Position Loop Gain Immediately
Pn109 0% Feedforward Gain Immediately
Pn10A 0.00 ms Feedforward Filter Time Constant Immediately
Pn10B 0000 Apphcatlon Function for Gain Select _
Switch
Pn10C 200 % Mode Switch (force reference) Immediately
Pn10F 0 reference unit Mode Switch (position error pulse) Immediately
Pn11F 0.0 ms Position Integral Time Constant Immediately
Pn121 100% Friction Compensation Gain Immediately
Pn122 100% 2nd Gain for Friction Compensation | Immediately
Pn123 0% Friction Compensation Coefficient Immediately
Pn124 0.0 Hz Frlctlor{ Compensation Frequency Immediately
Correction
Pn125 100% Eggtlon Compensation Gain Correc- Immediately
Pn131 0 ms Gain Switching Time 1 Immediately
Pn132 0 ms Gain Switching Time 2 Immediately
Pn135 0 ms Gain Switching Waiting Time 1 Immediately
Pn136 0 ms Gain Switching Waiting Time 2 Immediately




9.3 Parameter Recording Table

Parame- Factory When
ter Setting N Enabled
Pn139 0000 Authomatic Gain Changeover Related Immediately
Switch 1
Pn13D 2000% Current Gain Level Immediately
Pn140 0100 Moplel Following Control Related Immediately
Switch
Pn141 50.0/s Model Following Control Gain Immediately
Pn142 100.0% Model'Followmg Control Gain Com- Immediately
pensation
Model Following Control Bias .
0,
Pn143 100.0% (Forward Direction) Immediately
Pn144 100.0% Model Follgwmg Control Bias Tmmediately
(Reverse Direction)
Pn145 50.0 Hz Vibration Suppression 1 Frequency A | Immediately
Pn146 70.0 Hz Vibration Suppression 1 Frequency B | Immediately
Pn147 100.0% Model Following Contro‘l Speed Immediately
Feedforward Compensation
Pn148 50.0/s 2nd Model Following Control Gain Immediately
Pn149 100.0% 2nd Model F ollowing Control Gain Immediately
Compensation
Pn14A 80.0 Hz Vibration Suppression 2 Frequency Immediately
Pn14B 100% t\if(l)t:lratlon Suppression 2 Compensa- Immediately
Pn14F 0011 Reserved Parameter -
Pn160 0010 Anthl-Resonance Control Related Immediately
Switch
Pn161 100.0 Hz Anti-Resonance Frequency Immediately
Pn162 100% Anti-Resonance Gain Compensation | Immediately
Pn163 0% Anti-Resonance Damping Gain Immediately
Pn164 0.00 ms Antl-Resonagce Filter Time Constant Immediately
1 Compensation
Pn165 0.00 ms Antl-Resonaqce Filter Time Constant Tmmediately
2 Compensation
Pn170 1401 Tuning-less Function Related Switch -
Pn181 0 mm/s Mode Switch (Speed Reference) Immediately
Pn182 0 mm/s2 Mode Switch (Acceleration) Immediately
Pn190 0010 Reserved Parameter -
Pn200 0100 Reserved Parameter -
Pn207 0010 Position Control Function Switch After restart
Pn20E 4 Electronic Gear Ratio (Numerator) After restart
Pn210 1 Electronic Gear Ratio (Denominator) | After restart
Pn216 0 Reserved Parameter -
Pn217 0 Reserved Parameter -
Pn281 1 pulse/pitch Encoder Output Resolution After restart
Pn282 0.00 um Linear Scale Pitch After restart
Pn300 600 Reserved Parameter -
Pn301 100 Reserved Parameter -
Pn302 200 Reserved Parameter -
Pn303 300 Reserved Parameter -
Pn305 0 ms Soft Start Acceleration Time Immediately
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T | seting Name Enabled
Pn306 0 ms Soft Start Deceleration Time Immediately
Pn307 40 Reserved Parameter -
Pn310 0000 Vibration Detection Switch Immediately
Pn311 100% Vibration Detection Sensibility Immediately
Pn324 300% Mass Calculating Start Level Immediately
Pn380 10 mm/s Reserved Parameter Immediately
Pn381 20 mm/s Reserved Parameter Immediately
Pn382 30 mm/s Reserved Parameter Immediately
Pn383 50 mm/s JOG Speed Immediately
Pn384 10 mm/s Vibration Detection Level Immediately
Pn385 5000 mm/s Motor Max. Speed After restart
Pn400 30 Reserved Parameter -
Pn401 1.00 ms Force Reference Filter Time Constant | Immediately
Pn404 100% Forward External Force Limit Immediately
Pn405 100% Reverse External Force Limit Immediately
Pn406 800% Emergency Stop Force Immediately
Pn408 0000 Force Related Function Switch -
Pn409 5000 Hz 1st Notch Filter Frequency Immediately
Pn40A 0.70 1st Notch Filter Q Value Immediately
Pn40B 0.000 1st Notch Filter Depth Immediately
Pn40C 5000 Hz 2nd Notch Filter Frequency Immediately
Pn40D 0.70 2nd Notch Filter Q Value Immediately
Pn40E 0.000 2nd Notch Filter Depth Immediately
Pn40F 5000 Hz %?gqite?c}%nd Force Reference Filter Tmmediately
Pn410 050 %lz?uitep 2nd Force Reference Filter Q Tmmediately
Pn412 1.00 ms E;nset?oilslgiorce Reference Filter Immediately
Pn423 0000 Reserved Parameter -
Pn424 50% g c;(r;)e Limit at Main Circuit Voltage Tmmediately
Pn425 100 ms IC{?rl(?L?iste\F/{)i 1121 egiolgfo(gce Limit at Main Immediately
Pn456 15% Sweep Force Reference Amplitude Immediately
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn480 10000 mm/s Speed Limit during Force Control Immediately
Pn481 4.00 Hz Polarity Detection Speed Loop Gain Immediately
Pn482 0.30 ms Ig);;lf r;;zn]gétgﬁtsi& itSp ced Loop Inte- Immediately
Pn483 30% Forward Force Limit Immediately
Pn484 30% Reverse Force Limit Immediately
Pn485 20 mm/s Polarity Detection Reference Speed Immediately
PNn486 25 ms gcélcaerlit%i];eetection Reference Accel/ Immediately
Pn487 0 ms Pglarity Detection Constant Speed Tmmediately

Time
Pn4ss 100 ms Polarity Detection Reference Waiting Immediately

Time




9.3 Parameter Recording Table

Parame- Factory When
ter Setting N Enabled
Pn48E 10 mm Polarity Detection Range Immediately
Pn490 100% Polarity Detection Load Level Immediately
Pn495 100% Polarity Detection Confirmation Immediately
Force Reference
Pn49s 10 deg. Polarity Detection Allowable Error Immediately
Range
Pn501 10 Reserved Parameter -
Pn506 0 ms B.rake Reference - Servo OFF Delay Immediately
Time
Pn508 50 ms Waiting Tlm.e for Brake Signal When Tmmediately
Motor Running
Pn509 20 ms Instantaneous Power Cut Hold time Immediately
Pn50A 1881 Input Signal Selection 1 After restart
Pn50B 8822 Input Signal Selection 2 After restart
Pn50C 8888 Reserved Parameter -
Pn50D 8888 Reserved Parameter -
Pn50E 0000 Output Signal Selection 1 After restart
Pn50F 0100 Output Signal Selection 2 After restart
Pn510 0000 Output Signal Selection 3 After restart
Pn511 6543 Input Signal Selection 5 After restart
Pn512 0000 Output Signal Inverse Setting After restart
Pn513 0000 Reserved Parameter -
Pn517 0000 Reserved Parameter -
Pn51E 100% Excessive Position Error Warning Immediately
Level
Pn520 5242880 . Excessive Position Error Alarm Level | Immediately
reference unit
Pn522 7 . Positioning Completed Width Immediately
reference unit
Pn524 1073741824 NEAR Signal Width Immediately
reference unit
5242880 Excessive Position Error Alarm Level .
e reference unit at Servo ON Immediately
Excessive Position Error Warning .
0,
Pn528 100% Level at Servo ON Immediately
Pn52B 20% Overload Warning Level Immediately
Pn52C 100% Derating of Base Current at Detecting After restart
Overload of Motor
Pn52F OFFF Monitor Display at Power ON Immediately
Pn530 0000 Program JOG Operation Related Immediately
Switch
32768 . .
Pn531 . Program JOG Movement Distance Immediately
reference unit
Pn534 100 ms Erogra}m JOG Acceleration/Decelera- Immediately
tion Time
Pn535 100 ms Program JOG Waiting Time Immediately
Pn536 1 time Number of Times of Program JOG Immediately
Movement
Pn550 0.0V Analog Monitor 1 Offset Voltage Immediately
Pn551 0.0V Analog Monitor 2 Offset Voltage Immediately
Pn552 x1 Analog Monitor Magnification (x1) Immediately
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T | seting Name Enabled
Pn553 x1 Analog Monitor Magnification (x2) Immediately
Pn560 40.0% Remained Vibration Detection Width | Immediately
Pn561 100% Overshoot Detection Level Immediately
Pn580 10 Reserved Parameter Immediately
Pn581 20 mm/s Zero Speed Level Immediately
Pn582 10 mm/s %KIf)ifietﬁ Coincidence Signal Output Immediately
Pn583 10 mm/s Brake Reference Output Speed Level | Immediately
Pn584 10000 mm/s Speed Limit Level at Servo ON Immediately
Pn585 50 mm/s Program JOG Movement Speed Immediately
Pn586 0%/maxvel Motor Running Air-cooling Ratio Immediately
Pn587 0000 Is’olarit.y Detection for Absolute Scale Tmmediately

election
Pn600 ow Regenerative Resistor Capacity Immediately
Pn601 0 Reserved Parameter -
Pn800
to 0 Reserved Parameter -
Pn95F
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