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About this Manual

This manual describes information required for designing, testing, adjusting, and maintaining -V Series

SERVOPACKSs.

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

the following page must also be used as required by the application.

Description of Technical Terms

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

Term Meaning
Cursor Input position indicated by Digital Operator
2-V Series SGLGW, SGLFW, SGLTW, SGLC linear servomotor or
Servomotor . :
SGT linear slider
SERVOPACK 3-V Series SGDV servo amplifier
Servo Drive A set including a servomotor and SERVOPACK (i.e., a servo ampli-

fier)

Servo System

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

Analog Pulse Model

Analog voltage and pulse train reference used for SERVOPACK inter-
face

Servo ON

Power to motor ON

Servo OFF

Power to motor OFF

Base Block (BB)

Power supply to motor is turned OFF by shutting off the base current
to the power transistor in the current amplifier.

Servo Lock

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

Main Circuit Cable

Cables which connect to the main circuit terminals, including main
circuit power supply cables, control power supply cables, servomotor
main circuit cables, and others.

Linear Scale Connection

Cables

A set of cables including a cable for connecting serial converter unit, a
cable for connecting linear scale, and a cable for connecting hall sen-
sor

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

* Notation for Reverse Signals

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

Notation Example
BK =/BK

* Notation for Parameters

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

» Parameters for Numeric Settings

: Speed control : Position control : Force control

[ Control methods for which the parameter applies.

.\
( )
Emergency Stop Force [ Speed | [Position] [ Force |
Pn406 . . . - .
Setting Range Setting Unit Factory Setting When Enabled Classification
0% to 800% 1%, 800 After change Setup

Parameter
number

/ Indicates the Indicates the Indicates when a Indicates the

minimum setting unit||parameter setting || change to the

. . h ; parameter
Indicates the setting for the parameter. before shipment. parameter will be etel
range for the parameter. effective. classification.
« Parameters for Selecting Functions
Parameter Meaning When Enabled | Classification

n.00O0O Uses the absolute linear scale as
Factory settin an absolute linear scale.

Pn002 [ Yy gl After restart Setup
n.0100 Uses the absolute linear scale as

an incremental linear scale. AN

\ AN\ N\
Parameter The notation “n.000000” indicates a parameter [ﬁs section explains the ]
number for selecting functions. Each O corresponds to selections for the function.
the setting value of that digit. The notation shown
here means that the third digit is 1.

Notation Example

Panel Operator Display  (Display Example for Pn002)

HRinlinlinlinl Digit Notation Setting Notation
I “___' ’___l ’___’ I Notation Meaning Notation Meaning
T o promzo [emoneiete, | movsex it fove e
v e S | OB e e,
o proca [pamteniinge || P0022 s pdoimta toninte
e A [




B Manuals Related to the X-V Series

Refer to the following manuals as required.
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Peripheral

Ratings and
Specifications

System
Design

Panels and
Wiring

Trial
Operation
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Operation
and Servo

Maintenance
and
Inspection

Devices

Adjustment

X-V Series
User's Manual
Setup

Linear Motor

(No.: SIEP S800000 44)

>-V Series
Product Catalog v
(No.: KAEP S800000 42)

2-V Series

User's Manual

Design and Maintenance
Linear Motor/

Analog Voltage and Pulse
Train Reference

(this manual)

>-V Series

User’s Manual

Operation of Digital Operator
(No.: SIEP S800000 55)

>-V Series

AC SERVOPACK SGDV
Safety Precautions

(No.: TOBP C710800 10)

¥ Series

Digital Operator

Safety Precautions

(No.: TOBP C730800 00)

AC SERVOMOTOR
Safety Precautions
(No.: TOBP C230200 00)

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.

/N WARNING

/\ 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 serious
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 to indicate that grounding is compulsory as
follows:

©



Safety Precautions

This section describes important precautions that must be followed during storage, transportation, installation,
wiring, operation, maintenance, inspection, and disposal. Be sure to always observe these precautions thor-
oughly.

/A WARNING

+ If you have a pacemaker or any other electronic medical device, do not go near the magnetic way of
the 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 servomotor.
(Example: a beryllium-copper alloy hexagonal wrench set, made by NGK Insulators, Ltd.)
* Never touch the servomotor or machinery during operation.
Failure to observe this warning may result in injury.
 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 equipment.
» Before wiring, install the SERVOPACK and the 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 block 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 lamp is ON.

Residual voltage may cause electric shock.

» Follow the procedures and instructions provided in the manuals for the products being used in the
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 top front cover, cables, connectors, or optional items from the SERVOPACK
while the power is ON.
Failure to observe this warning may result in electric shock.
» Do not damage, pull, 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.
» Do not modify the product.
Failure to observe this warning may result in injury, damage to the equipment, or fire.
» Provide appropriate braking devices 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

to avoid an unexpected restart. 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 Baseblock 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 or damage to the equipment.




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 equipment.
» Locations subject to direct sunlight
* Locations subject to temperatures outside the range specified in the storage/installation temperature condi-
tions
» 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 hold the servomotor by the cables while transporting it.
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.

Vii
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Installation

/\ CAUTION

When unpacking and installing magnetic way, check that no metal fragments or magnetized objects
near the magnetic because they may be affected by the magnetic attraction of the magnetic 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 servomotor onto the machine.

If the 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, servomotors, and regenerative resistors on nonflammable objects.
Installation directly onto or near flammable objects may result in fire.

Never use the product in an environment subject to water, corrosive gases, flammable 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.




B Wiring

/\ CAUTION

Be sure to wire correctly and securely.

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

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 servomotor connec-
tion.

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

Securely connect the main circuit terminals.

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 the linear scale
connection cables in the same duct. Keep the main circuit cables separated from the I/O signal
cables and the linear scale connection cables with a gap of at least 30 cm.

Placing these cables too close to each other may result in malfunction.

Use shielded twisted-pair cables or screened unshielded twisted-pair cables for I/O signal cables
and the linear scale connection cables.

Make sure that the length of each cable is equal to or shorter than the maximum wiring length listed
here.

* 1/O signal cables: 3 m

» Connection cables for linear servomotor main circuit: 20 m

 Connection cables for serial converter unit: 20 m

 Connection cables for linear scale: 15 m

» Connection cables for hall sensor: 15 m

* Control power supply cables for the SERVOPACK with a 400-V power supply (+24 V, 0 V):10 m

Do not touch the power supply terminals while the CHARGE lamp 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 to do wiring or inspections.

Be sure to observe the following precautions when wiring the SERVOPACK main circuit terminal
blocks.

* Do not turn the SERVOPACK power ON until all wiring, including the main circuit terminal blocks, has

been completed.

* Remove detachable main circuit terminals from the SERVOPACK prior to wiring.
* Insert only one power line per opening in the main circuit terminals.
* Make sure that no part of the core wire comes into contact with (i.e., short-circuits) adjacent wires.
Do not connect the SERVOPACK for 200 V directly to a voltage of 400 V.
The SERVOPACK will be destroyed.
Always use the specified power supply voltage.
An incorrect voltage may result in fire or malfunction.
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 equipment.
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.

* 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
Failure to observe this caution may result in damage to the equipment.
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

» Do not stand within the machine's range of motion during operation.
Failure to observe this caution may result in injury.

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

» Before operation, install a limit switch or stopper on the end of the slider to prevent unexpected
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 parameter 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 turn the power ON and OFF more than necessary.

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

As a guideline, at least one hour should be allowed between the power being turned ON and OFF once actual
operation has been started.

* When carrying out JOG operation (Fn002), origin search (Fn003), or EasyFFT (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 equipment.

* When using the servomotor for a vertical axis, install safety devices to prevent workpieces from fall-
ing due to alarms or overtravels. Set the servomotor so that it will stop in the zero clamp state when
overtravel occurs.

Failure to observe this caution may cause workpieces to fall due to overtravel.

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

» Do not touch the SERVOPACK heat sinks, regenerative resistor, or 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 equipment 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 equipment, fire, or injury.

» An alarm or warning may occur if communications are performed with the host controller while the
SigmaWin+ or Digital Operator is operating.

If an alarm or warning occurs, it may stop the current process and stop the system.

B Maintenance and Inspection

/\ CAUTION

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

» Do not attempt to 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 equipment.




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.

Xi



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.

B 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. 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

[T VS N )

. Causes that were not foreseeable with the scientific and technological understanding at the time of ship-
ment from Yaskawa

6. Events for which Yaskawa is not responsible, such as natural or human-made disasters
(2) 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.

2. 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.

3. 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.

4. 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.

Xii



(3) Suitability for Use

(4)

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.
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Harmonized Standards

B North American Safety Standards (UL)

(UL )us

LISTED

T\ us

Model

(UL File No.)

UL Standards

SERVOPACK |SGDV

ULS508C (E147823)

B European Directives

European Directives

Harmonized Standards

SERVOPACK SGDV

Machinery Directive

EN ISO13849-1: 2008

2006/42/EC EN 954-1
EMC Directive EN 55011 /A2 group 1, class A
2004/108/EC EN 61000-6-2
EN 61800-3
Low Voltage Directive | EN 50178
2006/95/EC EN 61800-5-1




B Safety Standards

Model Safety Standards Standards
EN ISO13849-1: 2008
Safety of Machinery | EN 954-1
IEC 60204-1
SERVOPACK SGDV IEC 61508 series
Functional Safety IEC 62061
IEC 61800-5-2
EMC IEC 61326-3-1
B Safe Performance
Items Standards Performance Level
IEC 61508 SIL2
Safety Integrity Level
IEC 62061 SILCL2
- - IEC 61508 PFH < 1.7x107 [1/h]
Probability of Dangerous Failure per Hour IEC 62061 (0.17% of SIL2)
Category EN 954-1 Category 3
Performance Level ENISO 13849-1 PL d (Category 3)
Mean Time to Dangerous Failure of Each e
Channel EN ISO 13849-1 MTTFd: High
Average Diagnostic Coverage EN ISO 13849-1 DCave: Low
Stop Category IEC 60204-1 Stop category 0
Safety Function IEC 61800-5-2 STO
Proof test Interval IEC 61508 10 years

XV
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1 Outline

1.1 X-V Series SERVOPACKs

The -V Series SERVOPACKSs are designed for applications that require frequent high-speed, high-pre-
cision positioning. The SERVOPACK makes the most of machine performance in the shortest time possi-
ble, thus contributing to improving productivity.

1.2 Part Names

This section describes the part names of SGDV SERVOPACK for analog voltage and pulse train reference.

With front cover open
Serial number
Panel display / CN5 Analog monitor connector
Used to display SERVOPACK Used to monitor motor speed, force
status, alarm numbers, and other ) reference, and other values through
values when parameters are input. a special cable (option).
Refer to 2.1 Overview. °, Refer to 6.1.3 Monitoring Operation during Adjustment.
0 3
Panel operator —— @ Q
P ST A Y o 1| E— operator keys

Used to set parameters.
Refer to 2.1 Overview.

[/ YASKAWA SERVOPACK |

——— Input voltage
Front cover >
Nameplate (Found on side of SERVOPACK.) ——p
eates t(he SERVOPACK model and ratings. ) SGDV- fR6A0GA« Si’i\f/gi’f% “S“g‘::\'/ OPACK Modsl Designation
Charge indicator
Lights when the main circuit power supply is ON © CN3 Connector for digital operator
and stays lit as long as the internal capacitor Connects a digital operator (option, JUSP-OPO5A-
remains charged. Therefore, do not touch the eng 1-E) or a personal computer (RS422).
SERVOPACK even after the power supply is Refer to 3~V Series Product Catalog (No.: KAEP
turned OFF if the indicator is lit. © S800000 42) and 2~V Series User’s Manual, Oper-
It may result in electric shock. = ation of Digital Operator (No.: SIEP S800000 55).
Main circuit power supply terminals ~———p E CN7
Used for main circgit pqwer_supply input. — \
Refer to 3.1 Main Circuit Wiring. o) CN7 Connector for personal computer (USB connector)
[ — Communicates with a personal computer.
Control power supply terminals f Use the connection cable (JZSP-CVS06-02-E).
lésefd fotr cgn;rcj\lﬂ pqweCr §upptly$ppt. i
efer to 3.1 Main Circuit Wiring. P CN1 1O si
< gnal connector
/_> [ @ O CN Used for reference input signals and sequence 1/0 signals.
Regenerative resistor connecting terminals B3 OO || Refer to 3.2 /O Signal Connections.
Connects external regenerative resistors.
Refer to 3.6 Connecting Regenerative Resistors. 1 a
el Un]l]5?
DC reactor terminals for harmonic suppression T
Connects DC reactor for harmonic suppression. U CN8 C tor f fety function devi
Refer to 3.7.3 Connecting a Reactor for H Ng ONNECIOr 101 salety function devices
; : . - Connects a safety function device.
Harmonic Suppression. 1
¢ Supp ! v i Note: When not using the safety function, use the
P wll OO0 SERVOPACK with the safety function jumper
i connector (JZSP-CVHO05-E, provided as an
Servomotor terminals ) ’
Connects the main circuit cable for servomotor. oNg accessory) inserted.
Refer to 3.1 Main Circuit Wiring | @ @ For the connecting method, refer to 3.2.2 Safety
' ' q I Function Signal (CN8) Names and Functions.
Ground terminal For details on how to use the safety function,

refer to 5.11 Safety Function.
CN2 Linear scale connector

Refer to 3.1 Main Circuit Wiring. Connects a serial convertor unit or linear scale.
Refer to 3.5 Linear Scale Connection.

Be sure to connect to protect against electric shock. |




1.3 SERVOPACK Ratings and Specifications

1.3 SERVOPACK Ratings and Specifications

This section describes the ratings and specifications of SERVOPACKSs.

1.3.1 Ratings
Ratings of SERVOPACKSs are as shown below.

(1) SGDV with Single-phase, 100-V Rating

SGDV (Single Phase, 100 V) R70 R90 2R1 2R8
Continuous Output Current [Arms] 0.66 091 2.1 2.8
Instantaneous Max. Output Current [Arms] 2.1 2.9 6.5 9.3
Regenerative Resistor * None or external
Main Circuit Power Supply Single-phase, 100 to 115 VAC "1%¢, 50/60 Hz
Control Power Supply Single-phase, 100 to 115 VAC jo¢, 50/60 Hz
Overvoltage Category 1

*  Refer to 3.6 Connecting Regenerative Resistors for details.

(2) SGDV with Three-phase, 200-V Rating

SGDV (Three Phase, 200 V) | R70 | R90 | 1R6 | 2R8 | 3R8 | 5R5 | 7R6 | 120 | 180 | 200 | 330 | 550

Continuous Output Current
[Arms]

Instantaneous Max. Output
Current [Arms]

066|091 | 16 | 28 | 3.8 | 55| 7.6 | 11.6 | 185 | 19.6 | 32.9 | 547

21 129 |58 |93 |11.0]|169| 17 | 28 | 42 | 56 | &4 130

Regenerative Resistor i None or external Built-in or external External
Main Circuit Power Supply Three-phase, 200 to 230 VAC 1%, 50/60 Hz

Control Power Supply Single-phase, 200 to 230 VAC "15v;, 50/60 Hz

Overvoltage Category 11

*  Refer to 3.6 Connecting Regenerative Resistors for details.

(3) SGDV with Three-phase, 400-V Rating

SGDV (Three Phase, 400 V) 1R9 3R5 5R4 8R4 120 170 260
Continuous Output Current [Arms] 1.9 3.5 54 8.4 11.9 16.5 25.7
Instantaneous Max. Output Current 55 35 14 20 28 4 65
[Arms]

Regenerative Resistor ' Built-in or external External
Main Circuit Power Supply Three-phase, 380 to 480 VAC " %7, 50/60 Hz

Control Power Supply 24 VDC £15%

Overvoltage Category 111

# Refer to 3.6 Connecting Regenerative Resistors for details.
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1 Outline

1.3.2 Basic Specifications

1.3.2 Basic Specifications
Basic specifications of SERVOPACKs are shown below.

Drive Method

Sine-wave current drive with PWM control of IGBT

Feedback

* Absolute linear scale

» Linear scale pitch of absolute linear scale
Signal resolution * =

Number of divisions on absolute linear scale

* Incremental linear scale

) Linear scale pitch of incremental linear scale

. . *
Signal resolution — - -
Number of divisions on serial converter unit

Operating
Conditions

Surrounding Air

Temperature 0°Cto+35°C
Storage Temperature -20°C to +85°C
Ambient Humidity 90% RH or less . . .
— With no freezing or condensation
Storage Humidity 90% RH or less
Vibration Resistance 4.9 m/s?
Shock Resistance 19.6 m/s*
Protection Class IP10 An environment that satisfies the following conditions.
* Free of corrosive or flammable gases
. * Free of exposure to water, oil, or chemicals
Pollution Degree 2 * 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

Harmonized Standards

ULS508C

ENS50178, EN55011/A2 group1 classA, EN61000-6-2, EN61800-3,
EN61800-5-1, EN954-1, IEC61508-1 to 4

Mounting

Standard: Base-mounted
Optional: Rack-mounted or duct-ventilated

Perfor-
mance

Speed Control Range

1:5000 (The lower limit of the speed control range must be lower than the
point at which the rated force does not cause the servomotor to stop.)

II_?OeZ?JIation 0% to 100% load: +0.01% max. (at rated speed)
Speed Vort
Regu- Rc;gi?aetion Rated voltage £10%: 0% (at rated speed)
lation™
;eergﬁgt?;ﬁre 25+ 25 °C: £0.1% max. (at rated speed)
Force Control
Tolerance +1%
(Repeatability)
Soft Start Time
Setting 0 to 10 s (Can be set individually for acceleration and deceleration.)




1.3 SERVOPACK Ratings and Specifications

(cont'd)
Phase A, B, C: line driver
Encoder Output Pulse Encoder output pulse: any setting ratio (Refer to 5.3.7.)
Fixed Input | SEN signal
Number of
Channels 7ch
* Servo ON (/S-ON)
* Proportional control (/P-CON)
» Forward run prohibited (P-OT), reverse run prohibited
(N-OT)
* Alarm reset (/ALM-RST)
Input » Forward external force limit (/P-CL), reverse external
Sequence Signals force limit (/N-CL)
Input which can « Internal set speed selection (/SPD-D, /SPD-A, /SPD-B)
be allocated | Functions + Control selection (/C-SEL)
* Zero clamping (/ZCLAMP)
* Reference pulse inhibit (/INHIBIT)
* Polarity detection (P-DET)
* Gain selection (/G-SEL)
I/0 * Reference pulse input multiplication switching
Signals (/PSEL)
Signal allocations can be performed, and positive and
negative logic can be changed.
Fixed Output | Servo alarm (ALM), alarm code (ALO1, ALO2, ALO3) outputs
Number of
Channels 3 ch
* Positioning completion (/COIN)
* Speed coincidence detection (/V-CMP)
* Movement detection (/TGON)
* Servo ready (/S-RDY)
Output
(S)ect;uetnce Sigr?als * Force limit detection (/CLT)
utpu which can * Speed limit detection (/VLT)
be allocated | Functions * Brake (/BK)
* Warning (/WARN)
* Near (/NEAR)
* Reference pulse input multiplication switching output _8
(/PSELA) =
Signal allocations can be performed, and positive and ©
negative logic can be changed.
Interface Digital operator (JUSP-OP05A-1-E), personal computer (can be connected n
with SigmaWin+)
RS422A 1:N
Communi- | Communi- N =Up to 15 stations possible at RS422A
cations cations
g;t?;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 CHARGE indicator
Functions Switches Four push switches

Analog Monitor (CN5)

Number of points: 2

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

Accuracy: =20 mV (Typ)

Max. output current: = 10 mA

Settling time (+ 1%): 1.2 ms (Typ)
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1 Outline

1.3.2 Basic Specifications

(cont'd)

Dynamic Brake (DB)

Activated when a servo alarm or overtravelling occurs or when the power
supply for the main circuit or servomotor is OFF.

Regenerative Processing

Included ™

Overtravel Prevention (OT)

Dynamic brake stop, deceleration to a stop, or free run to a stop at P-OT or
N-OT

Protective Function

Overcurrent, overvoltage, insufficient voltage, overload, regeneration error,
and so on.

Utility Function

Gain adjustment, alarm history, JOG operation, origin search, and so on.

Input

/HWBBI1, /HWBB2: Baseblock signal for power module

Safety Function

Output

EDM1: Monitoring status of internal safety circuit (fixed output)

Standards

EN954 Category 3, IEC61508 SIL2

Option Module

Safety module

*]. The signal resolution varies in accordance with the absolute linear scale being used. For details, refer to 5.4.4 Elec-

tronic Gear.

*2. The signal resolution varies in accordance with the serial converter unit and linear scale being used. For details, refer
to 3.5.2 Serial Converter Unit and 5.4.4 Electronic Gear.
*3,  Speed regulation by load regulation is defined as follows:

No-load motor speed - Total load motor speed

Speed regulation =

X 100%

Rated motor speed
#4, Refer to 1.3.1 Ratings for details on regenerative resistors.
*5.  Perform risk assessment for the system and be sure that the safety requirements are fulfilled.



1.3 SERVOPACK Ratings and Specifications

1.3.3 Speed/Position/Force Control

The following table shows the basic specifications at speed/position/force control.

Control Method Specifications

0 to 10 s (Can be set individually for acceleration and

Performance | Soft Start Time Setting deceleration.)

* Max. input voltage: £12 V
(forward speed reference with positive reference)

Reference Voltage * Factory setting: 6 VDC at rated speed

Input Signals Input gain setting can be varied.
Input Impedance Approx. 14 kQ
Speed Control .p . p i
Circuit Time Constant 30 us

Movement Direction

Selection With P control signal

Internal Set With forward/reverse external force limit signal (speed 1
Speed Control to 3 selection).

Speed Selection .
P Servomotor stops or another control method is used when

both are OFF.
Feedforward Compensation | 0% to 100%

Performance [ Ppositioning Completed
Width Setting

0 to 1073741824 reference units

Select one of them:
Type Sign + pulse train, forward + reverse pulse train, or two-
phase pulse train with 90° phase differential

Form For line driver, open collector

Line driver
Sign + pulse train, forward + reverse pulse train: 4 Mpps
Two-phase pulse train with 90° phase differential:

Position Control Reference | Max. Input 1 Mpps
. Pulse Pulse Open Collector
Input Signals Frequency Sign + pulse train, forward + reverse pulse train: 200

kpps
Two-phase pulse train with 90° phase differential:
200 kpps

Reference

Pulse Input .

Multiplication 1'to 100 times

Switching

Position error clear

Clear Signal For line driver, open collector

» Max. input voltage: £12 V
(forward force reference with positive reference)

Reference Voltage * Factory setting: 3 VDC at rated force

Force Control | Input Signals Input gain setting can be varied.
Input Impedance Approx. 14 kQ
Circuit Time Constant 16 us
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1 Outline
1.4.1 Single-phase 100 V, SGDV-R70F05A, -R90F05A, -2R1F05A Models

1.4 SERVOPACK Internal Block Diagrams

1.4.1 Single-phase 100 V, SGDV-R70F05A, -R90F05A, -2R1F05A Models

| o

I
I
4 | Servomotor
$|_1 Vanstor TV A L
— —¥
 —
Main circuit E ‘T‘:-\ 5 1 Vl
power supply | 74 } + i D\ hd M
—l—_ CHARGE] ¥ -ri . 1 w J\
| : 1 o T
| ]
o | .
? /—J T o | £ ;
| A4 A A 4 | E
Volt: Rel Volt: Gat Temperalure Gate drive
oliage Relay Votage | EAlE R | :
@ ﬁ r s |
= ¥ ] A h 4 I
I ok I e u]
H 7y
| | i
I L1C Varistor L y2v ) oN
? I, _‘L+ Control | o 45V : ) c\(;‘“aa‘fé% An‘alo‘g monitor
Control power | | ¢ @ T- | power A7V | (PWM AS'? I etc) comerer] o T P
> control, etc.) |
supply ? * supply : < !szetrence pulse
>
| : v Encoder output pulse
|
| E@E@@ —> | |Reference voltage input
| > CPU
| QCRCIge) (Position/speed
X Panel operator »| calculation, etc.) 110 1/0 signal
| CN3 CN7 CN8 |
be—— - — - — - F—-— -1 - - —_ -
Digital operator sgrf;&aelr Signal for safety function
1.4.2 Single-phase 100 V, SGDV-2R8F05A Model
r_____________________B1/é0_052________g1__;
' |
| aa '
| I I Servomotor
L1 Varistor . _ — H2v Ua 5
Main circuit L+ x 1 ) l
power supply | | » {: 3 VY
ﬂ - z I
= 7S T —H WL
| B T I o :
< Y Dynamic 1
brake circut —E? H
I A4 A 4 | i
Voltage Relay Voltage Gate OGngdP,‘é%. Temperalure Currem I |
sensor drive sensor drive protect sensor sensor ]
[2»] |
= ¥ ] v I
! R B e ——] :
[}
| |
| L1C Varistor —» +12V :
Ll Control | A"3|°9 Analog monitor
Control power?LZC |$| lj power [ >V I ASIC gggggge, output
supply ? 1 supply [—>*17V : (PWM control, etc.)  |q M il?]ifuetrence pulse
| : > Encoder output pulse
|
! E@@@E —> oPU 4_‘ Reference valtage input
| [ [ @ B [* (Position/speed
| Panel operator calculation, etc.) 110 1/0 signal
| CN3 CN7 CN8 I
b——_——— e — - —— — - — - J— - I -————— - _—-

Personal
computer

Digital operator Signal for safety function



1.4 SERVOPACK Internal Block Diagrams

1.4.3 Three-phase 200 V, SGDV-R70A050, -R90A050, -1R6A050 Models

- —- N
| : | &Q N
| E N E i Servomotor
¢L1 Varistor . L_oH2Va Un L
) 1 — ) p A
Main circuit J:LZ @ 3 }:—_L J_: T ! S vl
power supply AL @ : L = GT ( i ! W
! o1 J Dynamic
brake circuit

=
|
|

Control power
supply

Main circuit

power supply

ez

Control power

supply

A4 A 4 v
Gat Gate drive Current
Elj v |[ e [ | | [
7'y
h 4 A4
e I o
|
| A
|
L1C Varistor |
T Control >V | [ Analog CNS = Anaiog monitor
L2C _ power : ASIC converter] output
1 supply | (PWM control, etc.) |g CNT — Reference pulse
@ »+5V N input
—»+12V : > Encoder output pulse
2
E@E@@ —> - AD Reference voltage input
O B O 6 [* 7 (Position/speed
Panel operator N calculation, etc.) 110 1/0 signal
-
| CN3 CN7 CN8
Digital operator Personal Signal for safety function
computer
*  The following SERVOPACKSs do not have cooling fans: SGDV-O0OOOOOB
1.4.4 Three-phase 200 V, SGDV-2R8A050 Model
|____'_____'_____'_____3'1/63052 BT T T T T TR
' '
: b
~q AR
' '
' IS | Servomotor
J>|_1 Varistor LT .
= —E\ O
. I T T T ] ?
- : ‘o
~ B LT B |
L3 + CHARGE] Y & -ri ] Wn
. J—‘ = o :
1 Dynami !
o ] £ ;
| ]
h 4 A 4 v 4 | H
Voltage Rel Volt: Gat Te i Gate drive Current 1
sens%r sgni%f | drve | Sensor | preisrent sensor ) !
F— . - '
! Y I CN2
|
L1c Varistor :
Q {1 j_ Control [——»+17V 1 A""ﬂ‘OQ Analog monitor
L2C i power : ASIC Convarter CN1 output
J; T supply »+5V | (PWM control, etc.) [ Reference pulse
] | oy | | [ Put
i—_l_ : v Encoder output pulse
@@E@E —> cPU 4— Reference voltage input
O 0 6@ " (Position/speed
Panel operator > calculation, etc.) 110 110 signa
CN3 ‘ CN7 CN8 T
—_—— e — - L — — ] - — - — - — - — = -
Digital operator Personal Signal for safety function
computer

#  The following SERVOPACKSs do not have cooling fans: SGDV-O0OOO0OOB

ﬂ Outline




1 Outline

1.4.5 Three-phase 200 V, SGDV-3R8A05A, -5R5A05A, -7TR6A05A Models

1.4.5 Three-phase 200 V, SGDV-3R8A05A, -5R5A05A, -7R6A05A Models

Main circuit
power supply

Control power

supply

Main circuit
power supply

— 4

Ay~

B1/@YB2] B Fan |
| | }9 !
|

| i‘ | Servomotor

| i 4 |

L1 Varistor _ — _ _ _ 2V Uy

= —D\ Q@

I?LZ 0T l J_ + -\ z 4 \ !

BIEEN T %

Control power |

supply

W
L3 = /_T ¢ hd T 1
L‘ |
o1 -\ Dynamic @ !
7 — brake circuit | == H
|
©2 h 4 A v | H
Volt Rel Volt: Gate Gate drive Current
| sgni%? s‘;nasgf ” driavg ||Tesmepgrat\;|rre | S‘rloetrecc et | sensor. i i
| El:l K
! = ] v v . !
| | 7 I CN2
I |
. |
L1C Varistor |
é 1 Control F——*17V Analog CN5 Analog monitor
) l+ | —| voltage l tout
power | ASIC converter c outpu
¢L20 1 supply 1 (PWM control, etc.) |¢ N1 L Rreference pulse
@ —»+5V | N input
CI)___IT_ —»+12V : > Encoder output pulse
|
|
| E@EEE N— Reference voltage input
! . » cPU
| [ El @ [€ (Position/speed
) Panel operator > calculation, etc.) 110 1/0 signal
| T
CN3 CN7 CN8 X
e e — o — Y _ ___ _ - — — - - — - — - — - — - - —
Digital operator Personal Signal for safety function
computer
1.4.6 Three-phase 200 V, SGDV-120A05A Model
T
|
' I
| N | Servomotor
| L1 Varistor 2V Y )
®- — Py - &
hd
? T T TEF ,
2] T TT. : = Yo
NIEIm =p T | [ R By
113 T = /_T ¢ T i
o1 D Overheat protector, Dynamic @ |
; overcurrent protector brake circuit :
o2 ¢ I H
A 1
Volt: Rel i Current 1
. et e [oeeone | [ |
|
e I
I .
! |
L1C Varistor F—p+15V x4
é {1 Control * | Analog CNS Analog monitor
l : ! ASIC voltage output
@ _ | power 1 converter
¢L20 T supply |y 5y : (PWM control, etc.) CN1 Refetrence pulse
inpu
Og_l_ »+12V : » Encoder output pulse
|

E@E@E ] - ¢ | | Reference voltage input
- N CPU
[ [© [0 6 (Position/speed
Panel operator calculation, etc.) ) /0 signal
L
CN3 CN7 CN8 |
1 } - — -1 - —-— - — - — -—
Digital operator Personal Signal for safety function
computer



1.4 SERVOPACK Internal Block Diagrams

1.4.7 Three-phase 200 V, SGDV-180A05A, -200A05A Models

R

Servomotor
L1 Varistor 12V y | L
—= —t <
| — _L J: |
Main circuit CL2 1 o -
power supply | % L a T | +-rj !
ok 1 —Ti‘ /_T
Overheat protector,
o1 A -,
o2 i f
Volt Rell i
| @nlgl \é(;lrt]zégf Gate drive
|
I -1
|
| | A I
|
| L1C Varistor _>+15vx4:
? I l+ Control | cg‘?abge Analog monitor
Control power L2C Iﬁ ~ | power : ASIC Coneatter output
supply 1 supply —p+5v | (PWM control, etc.) Reference pulse
» | input
@ 2V : > Encoder output pulse
e o
|
| @EE@E — 4_‘ Reference voltage input
. B 66 e g o
(Position/speed
| Panel operator > calculation, etc.) [0 Je— | 10 signal
! T
| CN3 CN7 CN8 J
Digital operator Personal Signal for safety function
computer
1.4.8 Three-phase 200V, SGDV-330A05A Model
;___'_____'_____'_____'E@I'B_%'___EF'FE__:
! ? l
| 4 4 Servomotor
L1 Varistor J 12V #12V U,l\ .
o % % I I < A S N4
| J_ . l \ r- | VJ\
Main circuit CL2 T o @ ﬁ - :-\ %
power supply | L1 = = T A 4{1] o\
L3 1 11— - I
! a = — ez
lovercurrent protector
brake‘ ircuit

e

Voltage
sensor

Thyristor
drive

Y

A

Voltage
sensor

i [Temperature
| Gate drive || PO

Current

or

sensorr_/

!

e

CN2
Analog CN5 Analog monitor
i
converter CN1 p
[T] Reference pulse
input
Y
v Encoder output pulse

|
1
|
L1C Varistor L 15V x4l
I j_+ Control :
Control power | »¢ |;| T- power | ASIC
supply supply |—p+5V : (PWM control, etc.)
= —p:12V
|
|
|

[ O @ @

Panel operator

Rference voltage input

1/0 signal

— o]
< > CPU
(Position/speed
> calculation, etc.) 110
CN3 CN7 CN8
— - —I ] — - — - — - — - — _-
Digital operator Personal Signal for safety function
computer

ﬂ Outline
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1.4.9 Three-phase 200 V, SGDV-550A05A Models

1.4.9 Three-phase 200 V, SGDV-550A05A Models

Main circuit
power supply

Control power
supply

;_______________________B_‘]/®B Fan1 Fan2 Fan3|
| |
' |
| N N N Servomotor
CL 1 Varistor 3 12V #12V 112V’LU L
| E]_L_L ) L J_ ) %) ) T
L2 T__ i AV
O % T N 6 2 e T7 ] Y T
= LY w
|C|_3 T s = —e ,l, O T
~ —_— —L'\ Overheat protector, Dynamic @é :
| }—r_-r /—/ lovercurrent protector brake circuit :
o = !
o i
| Voltage Thyristor | gﬁ}: | l‘resrnepﬁggrve sensor :
| sensor drive Y
| ‘
| e I it
|
| | ]
IL{C Varistor —>+15V x4
i Control | Analog Analog monitor
@ ‘6 L] power | ASIC g oufput
L2C 1 supply |—p+5V : (PWM control, etc.) CN1 Reference pulse
D —p:12v | | [input
: ¥| |Encoder output pulse
| =
e J
|
| @@@@@ e cPU Rference voltage input
! O E O [* > (Position/speed
| Panel operator calculation, etc.) 1/0 1/0 signal
|
| f CN3 CN7 CN8 T
_——— e — - — -] ] - — -1 F-— - -—
Digital operator Personal Signal for safety function
computer

1.4.10 Three-phase 400 V, SGDV-1R9D05A, -3R5D05A, -5R4D05A Models

g
Fan |
! | ;] |
| N ! Servomotor
L1 Varistor 12V Ul
| x| ‘ VY
Main circuit CL2 T T, H1 é
power supply | 1 | 4{1 ] w!
O
OLS T ~ T @T i
o1 i
02 I rall |
| |
Voltage Rel Voltage h 4 !
| 59”5%" sens%r Gate Currej‘ | !
| T drive sensor
o
| ¥ k. v
I 1 b=
| ' [
|
| +24 V o |
Control power ? = Bt T, Control [—»+15V x4, > An‘(alog CNS Analog monitor
supply * | power : ASIC g output
ov T_ supply | (PWM control, etc.) | CN1 .5 Reference pulse
(The 24 VDC ) —»+5Vv h | | input
power supply is —»-12v | P| | Encoder output pulse
not included.) 1= :
|_ ________________________________________ 1
|
| E@@@@ —> Reference voltage input
> CPU
! Ol @@ @ (Position/speed
| Panel operator > calculation, etc.) 110 110 signa
| L
B CN3 CN7 ARCIN :
-—— - — - — - — - — - = -—1 - — - - - — - — ——
Digital operator Personal Signal for safety function
computer



1.4 SERVOPACK Internal Block Diagrams

1.4.11 Three-phase 400 V, SGDV-8R4D05A, -120D05A Models

|
|
|
| L1 Varistor

Main circuit

Servomotor

IT
h
1

power supply

R

t

EJ

A 4

51@3—%‘—‘En7—én2—‘—|
g |
|

+ +
_ _ . 2V #12V U|
=1 S g S I
\
2| + '
T- I | 4 ' W

Dynarmic

Overheat protector,
overcurrent protectol

brake circuit

Voltage
sensor

Voltage
sensor

|
| I v v
| :_ A ‘
|
| +24 V — o 1
=] B l—p +15V x4l Analog ] CN5S
? T+ | control ! ASIC q%—b‘
Control power 10V T ESW"Ir ! (PWM control, etc.) CN1
supply B i e ) R
(The24vDC 97 > zy .
power supply is S |
not included.) I—
1
|
A/D
| EIEEIEER) T [20]
! B 6 @ E[* "] (Position/speed
| Panel operator calculation, etc.) o
! T
| CN3 CN7 CN8
Digital operator Personal Signal for safety function
computer

1.4.12 Three-phase 400 V, SGDV-170D05A Model

Analog monitor
output

[~] Reference pulse

input
Encoder output pulse

Reference voltage input

1/0 signal

Servomotor

L]

'

1
[
| L1 Varistor
Main circuit oL2 1T
power supply | -T-
o3l T

| o

1
| $92

Voltage
sensor

Relay
drive

[Overheat protector,
vercurrent protector

Dynamic
brake circuit

Voltage
sensor

Gate
drive

[y

y
Current
sensor

|
| L 4 ] A 4
! T
+24V — | l
—p+15V x4 1
4: = _T_,, Control * |
| X
Convatpover Loy Tl we  [EE]
supply ) @ —»+sv (PWM control, etc.) CN1
(The 24 VDC ?—_L 12V
power supply is = : >
not included.) L |
|
|
AD [—
| EIEEEE (T 2
| ol O @ @ [* "|  (Position/speed
| Panel operator calculation, etc.) 7o)
|
I_ CN3 CN7 CN8 T
e e  —  —  —  —— — | — — J—
Digital operator Personal Signal for safety function

computer

Analog monitor
output

Reference pulse
input
Encoder output pulse

Reference voltage input

1/0 signal




1 Outline

1.4.13 Three-phase 400 V, SGDV-260D05A Model

1.4.13 Three-phase 400 V, SGDV-260D05A Model

) ) G Nt
! |
4 4 Servomotor
| L1 Varistor — 24V 424V +24v| U L
| +—= < 05 0N I
NV T \
Main circuit CL2 T . D\
power supply 1 Y = z ] !
| 1- | 4 LW
L3 T T @ |
P &/
| overcurrent protecto bryal‘*e"é‘ifcm( |
o1 |
o2 |
= o ;

Voltage
! sensor
|

1
$+24V = bt — +15V x4
T+ | Control | CN5
Control power éo \Y T- | Power ! || Analog Analog monitor
suppl supply ! ASIC voltage output
pply —» v | CN1 -

1D AV (PWM control, etc.) | Reference pulse
(The 24 VDC ?1 —> 1 I < input
power supply is = : P| | Encoder output pulse
not included.) L 1

—> t ference voltar input
[ aD ] R ge inpul

|
I
|
i [ [¢ [¢] O g (Position/speed
|
|

Panel operator calculation, etc. ¢ > -' »
> ) 1/0 signal
L
CN3 CN7 CN8 |
—_————-——-— - — - — - — - F - — A - —_ =
Digital operator Personal Signal for safety function

computer



1.5 Examples of Servo System Configurations

1.5 Examples of Servo System Configurations

This section describes examples of basic servo system configuration.

1.5.1 Connecting to SGDV-OOOF05A SERVOPACK

Power supply
Single-phase 100 VAC

Molded-case
circuit breaker
(MCCB)

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

Noise filter

Eliminates
external noise from
the power line.

SGDV-O0O0OF05A
SERVOPACK

Magnetic
contactor
Turns the servo
ON and OFF.
Install a surge _
absorber.

r

Regenerative
resistor®

= Digital
operator

Personal
computer

Connection cable
for digital operator

e

Connection cable
for personal computer

1/0 signal cable

—

)

il 7

function, use the SERVOPACK
with the safety function jumper

{’ When not using the safety
connector (JZSP-CVHO05-E,

Connection

Servomotor main
circuit cable

Linear scale
(not included)

cable for\

serial converter unit

Serial converter unit

Connection cable
for linear scale

provided as an accessory)
inserted.

J

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

—

Safety function
devices

Connection cable
for hall sensor

Servomotor with core

*  Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.6 Connecting Regenerative Resis-

tors.

ﬂ Outline
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1 Outline
1.5.2 Connecting to SGDV-OOOA050 SERVOPACK

1.5.2 Connecting to SGDV-OOOA050 SERVOPACK
(1) Using a Three-phase, 200-V Power Supply

Power supply
Three-phase 200 VAC

RST

Molded-case
circuit breaker
(MCCB)

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

Noise filter
Eliminates

external noise from
the power line.

1l Digital
operator

SGDv-0O000A050
SERVOPACK

Magnetic
contactor

Turns the servo
ON and OFF.

Install a surge <

absorber. Connection cable

for digital operator

— {3

Connection cable
for personal computer

— i

I/0 signal cable

Personal
computer

L -
/ E &
Regenerative When not using the safety function,
resistor® s use the SERVOPACK with the safety
s function jumper connector
(

ﬁ (JZSP-CVHO5-E, provided as an
] accessory) inserted.

J

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

==

Safety function

Connection cable for
serial converter unit

Serial converter unit

. L devices
Servomotor main
circuit cable
]%?ngt;c;%;?eble N Connection cable
U for hall sensor

Linear scale
(not included)

Servomotor with core

*  Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.6 Connecting Regenerative Resis-
tors.



1.5 Examples of Servo System Configurations

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

The -V Series 200 V SERVOPACK generally specifies a three-phase power input but some models can be
used with a single-phase 200 V power supply. Refer to 3.1.3 Using the SERVOPACK with Single-phase, 200 V'
Power Input for details.

Power supply
Single-phase 200 VAC

Molded-case
circuit breaker
(MCCB)

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

= Digital
operator

SGDV-O00O0A050
SERVOPACK

Noise filter
Eliminates

external noise from
the power line.

Personal

Magnetic computer
contactor

Turns the servo
ON and OFF.
Install a surge
absorber.

Connection cable
for digital operator

_I_ Connection cable

for personal computer

C I/0 signal cable
Regenerative
resistor . .
When not using the safety function,

7 use the SERVOPACK with the safety
Y function jumper connector
A (JZSP-CVHO5-E, provided as an

| .-[i-' accessory) inserted.

Connection cable for—

serial converter unit When USing the Safety function,

= . . insert a connection cable specifically
Serial converter unit for the safety function.
—
Safety function
L devices
Connection cable & fConnectlon cable
for linear scale e or hall sensor
Servomotor main
circuit cable Linear scale
(

\. N Servomotor with core

*  Before connecting an external regenerative resistor to the SERVOPACK, refer to 3.6 Connecting Regenerative Resis-
tors.
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1.5.3 Connecting to SGDV-OOODO05A SERVOPACK

1.5.3 Connecting to SGDV-OOOD05A SERVOPACK

Power supply
Three-phase 400 VAC

Molded-case
circuit breaker
(MCCB)

Protects the power
line by shutting

the circuit OFF when
overcurrent is
detected.

Noise filter
Eliminates
external noise from
the power line.

q) Digital
operator

~ sGDV-O0O0OD05A
Magnetic  SERVOPACK

contactor

Turns the servo
ON and OFF.
Install a surge
absorber.

Personal

Connection cable computer

for digital operator

1l .
|! ‘ Connection cable
for personal computer

1/O signal cable

Host controller

.
i
[When not using the safety function,
use the SERVOPACK with the safety
function jumper connector

(JZSP-CVHO05-E, provided as an
accessory) inserted.

J

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

=—CT

Safety function
devices

[t ey

DC power
supply (24 VDC)*1

Regenerative
resistor*2

Serial converter unit

Servomotor main
circuit cable

N Connection cable
N for hall sensor

Connection cable
for linear scale

Linear scale
(not included)

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 3.6 Connecting Regenerative Resis-
tors.



1.6 SERVOPACK Model Designation

1.6 SERVOPACK Model Designation

This section shows SERVOPACK model designation.

1st +2nd + 4th 5th +6th  7th 8th + 9th + 11th + 12th 13th
3rd digits digit digits digit 10th digits digits digit
Series 7th digit: Design
SGDV | >V Series Revision Order
1st + 2nd + 3rd digits: Current 4th digit: Voltage
Vottage | Code Mg?érA Clzlg\p’)v:é)ilt?/ Code | Voltage 13th digit: Parameter Specification
(kW) F 100 V Code [Specification
R70 0.05 A 200V 0 |Standard
R90 0.1 D 400V
100 V
2R1 0.2
2R8 0.4
1 Py, P 11th + 12th digits: Software
R70 0.05 5th + 6th digits: Interface Specifications Specification
R90™ 0.1 Code Interface Code [Specification
1R6™1 0.2 Analog voltage and pulse train
*1 01 reference, rotational servomotor 00 |Standard
2R8 0.4 05 Analog voltage and pulse train
3R8 0.5 reference, linear servomotor
1 MECHATROLINK-II communications
200V SRS 0.75 M reference, rotational servomotor
7R6 1 15 |MECHATROLINK-II communications
120 15 reference, linear servomotor
21 MECHATROLINK-III communications
180 2 reference, rotational servomotor
200 25 MECHATROLINK-III communications
reference, linear servomotor
330
5502 7.5 8th + 9th + 10th digits: Hardware Specifications
1R9 0.5 Code Specifications
3R5 1 000 (Base-mounted (standard)
5R4 15 001 |Rack-mounted™
400V | 8R4 2 002 |Varnished
120 3 003  [Rack-mounted? and Varnished
170 5 020  [Dynamic brake (DB)™
26072 75

#]. These amplifiers can be powered with single or three-phase.
%2, SGDV-550A and -260D are duct-ventilated types.
*3. The specifications differ in accordance with the power supply voltage of the SERVOPACK to be used.
* For 100-V and 200-V SERVOPACKs: the DB function will be disabled when the SERVOPACK stops or the
power supply is turned OFF.
* For 400-V SERVOPACK: the DB resistor can be mounted onto the outside of the SERVOPACK. If the DB resis-
tor is not mounted, the DB function will be disabled.
Note: If the option codes digits 8 to 13 are all zeros, they are omitted.
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1.7

(1)

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 and 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 to 5 years
Smoothing Capacitor 710 8 years * Surrounding Air Temperature: Annual average of
Other Aluminum Electrolytic S 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 Operator

2.1.1 Names and Functions

21

211

Overview

Names and Functions

Panel operator consists of display part and keys.

Parameter setting, status display, execution of utility function, and monitoring of the SERVOPACK operation

are enabled using the panel operator.

The names and functions of the keys on the panel operator are as follows.

i ﬁey Key Name Function
o.
MODE/SET | * To select a display.
®
L ! Key * To set the set value.
| q ; @ | UP Key To increase the set value.
°°°°° Display part ® |DOWN Key | To decrease the set value.
S— Py — * To display the set value by
felrelielre: DATA/SHIFT |  Pressing this key for one
A v o A v DAIVG @ Ke second.
P29 ® y * To move to the next digit
Keys on the left when flashing.

Note: To reset the servo alarm, press the UP Key and the
DOWN Key simultaneously. Be sure to remove the
cause and then reset the alarm.

2.1.2 Display Selection

Press the MODE/SET Key to make a selection in the following order.
Power ON

'

( A

- | blb
‘ Press @

MODE/SET

» Status Display (Refer to 2.1.3.)

Flnlc B 8 —> Press @ for one second.—»FnO0O0O: Utility Function
rress (@) R (Refer 0 2.2.)
‘ MODE/SET
Return to U B —» Press for one second.—»PnOOO: Parameter Setting
DATA/4 (Refer to 23)
(DATA/SHIFT)
Press @
MODE/SET
U B — Press for one second.—»UnOO0O: Monitor Display

(Refer to 2.4.)

DATA/4
(DATA/SHIFT)

Press @

MODE/SET

2-2



2.1 Overview

2.1.3 Status Display

The display shows the following status.

— |
. ]
——— — — ——
Bit Data Code
Code Meaning Code Meaning
Baseblock Reverse Run Prohibited
b ] Servo OFF (servomotor power OFF) (g () l: ] N-OT is OFF.
Run Safety Function
Flulr] (S (servomotor powor ON) Hlb|6 | The SERVOPACK is baseblocked by the
safety function.
(Example: Run Status) | Test without Motor
Run Indicates that the test without a motor is

Ol [ (L ] Status in progress. Status displays depend on
(Displayed the status of servomotor and SERVO-

Forward Run Prohibited altemately) § PACK.

P t ] P-OT is OFF. Test without | Refer to 4.5 Test Without Motor Func-
I: 5 I: ] Motor tion for details.
Alarm
nl3amn
v ] E, [ ] Flashes the alarm number.
Display Meaning

Control Power ON
Lights when SERVOPACK control power is ON.

Baseblock
Lights when the servomotor is OFF.

In speed control: Speed Coincidence (/V-CMP)

Lights when the difference between the servomotor speed and reference speed is the same as or less than the

value set in Pn582. (Factory setting: 10 mm/s)

* Always lights in force control.

Note: If there is noise in the reference voltage during speed control, the horizontal line (-) at the far left edge
of the panel operator display may flash. Refer to 3.7.1 Wiring for Noise Control and take a preventive
measures.

In position control: Positioning Completion (/COIN)

Lights if error between position reference and actual motor position is less than the value set in Pn522. (Fac-

tory setting: 7 reference units)

Movement Detection (/TGON)
Lights if motor speed exceeds the value set in Pn581. (Factory setting: 20 mm/s)

In speed control: Speed Reference Input

Lights if input speed reference exceeds the value set in Pn581. (Factory setting: 20 mm/s)
In position control: Reference Pulse Input

Lights if reference pulse is input.

In force control: Force Reference Input

Lights if input force reference exceeds preset value (10% of the rated force).
In position control: Clear Signal Input

Lights when clear signal is input.

Power Ready
Lights when main circuit power supply is ON.

H Panel Operator
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2 Panel Operator

2.2

Utility Functions (FnOOO)

The utility functions are related to the setup and adjustment of the SERVOPACK.

In this case, the panel operator displays numbers beginning with Fn.

I

IIIII:'I

(] |

Display Example for Origin Search

The following table outlines the procedures necessary for an origin search (Fn003).

Step

Display after
Operation

Keys

Operation

|

Press the MODE/SET Key to select the utility function.

Press the UP or DOWN Key to select Fn003.

Press the DATA/SHIFT Key for approximately one sec-
ond, and the display shown on the left appears.

MODE/SET

Press the MODE/SET Key to turn the servomotor power
ON. The display shown on the left appears.

Pressing the UP Key will run the servomotor in the for-
ward direction. Pressing the DOWN Key will run the ser-
vomotor in the reverse direction. The movement direction
of the servomotor changes according to the setting of
Pn000.0 as shown in the following table.

Parameter

UP Key

DOWN Key

n.O00O00
Pn000

Linear scale
counting up

Linear scale
counting down

n.O00O01

Linear scale
counting down

Linear scale
counting up

Note: Forward movement is the linear scale counting up
direction. Refer to 5.2.3 Servomotor Movement

Direction.

When the servomotor origin search is completed, the dis-

play flashes.

At this moment, the servomotor is servo-locked at the ori-

gin pulse position.

1
[

DATA/4

Press the DATA/SHIFT Key for approximately one sec-
ond. "Fn003" is displayed again.

To enable the change in the setting, turn the power OFF and ON again.




2.3 Parameters (PnOO0O)

2.3

2.3.1

Parameters (PnO0O0)

This section describes the classifications, methods of notation, and settings for parameters given in this man-

ual.

Parameter Classification
Parameters of the -V Series SERVOPACK are classified into two types of parameters. One type of parame-

ters is required for setting up the basic conditions for operation and the other type is required for tuning param-

eters that are required to adjust servomotor characteristics.

Classification

Meaning

Display Method

Setting Method

Setup Parameters

Parameters required for
setup.

Always displayed (Factory
setting: Pn00B.0 = 0)

Set each parameter individu-
ally.

Tuning Parameters

Parameters for tuning con-
trol gain and other parame-
ters.

Set Pn00B.0 to 1.

There is no need to set each
parameter individually.

There are two types of notation used for parameters, one for parameter that requires a value setting (parameter

for numeric settings) and one for parameter that requires the selection of a function (parameter for selecting

functions).

The notation and settings for both types of parameters are described next.

2.3.2 Notation for Parameters

(1)

(2)

Parameters for Numeric Settings

The control methods for which the parameters applies.

 Speed control [Position | : Position control : Force control

A
f 1

Emergency Stop Force

| Speed | [Position| [ Force |

Pn406 Setting Range

Setting Unit

Factory Setting

When Enabled

Classification

0% to 800%

1%

800

After change

Set.up

Parameter

/1

A

JL

number

Indicates the setting
range for the parameter.

Indicates the
minimum setting unit
for the parameter.

Indicates the
parameter setting
before shipment.

Indicates when a
change to the
parameter will be
effective.

Indicates the
parameter
classification.

Parameters for Selecting Functions

Parameter

Meaning

When Enabled

Classification

n.0oO0O
[Factory setting]

an absolute linear scale.

Uses the absolute linear scale as

Pn002 After restart Setup
n.0100 Uses the absolute linear scale as
an incremental linear scale.
\ AW A
Parameter The notation “n.0000” indicates a parameter [ﬁs section explains the
number for selecting functions. Each O corresponds to | (Selections for the function.

the setting value of that digit. The notation
shown here means that the third digit is 1.

n Panel Operator
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2 Panel Operator

2.3.3 Setting Parameters

* Notation Example

Panel Operator Display

I,

‘_
—_l
=

p—

"1
I

I
1

|
|

I

|

(Display Example for Pn002)

> 4th digit

2.3.3 Setting Parameters

—E> 1stdigit Pn002.0

— 2nd digit Pn002.1

L—— 3rd digit Pn002.2

Digit Notation Setting Notation
Notation Meaning Notation Meaning

Indicates the value for the Pn002.0 = x |Indicates that the value for the
1st digit of parameter Pn002. || or n.OCICx | 1st digit of parameter Pn002 is x.
Indicates the value for the Pn002.1 = x |Indicates that the value for the
2nd digit of parameter Pn002. || or n.O00OxO | 2nd digit of parameter Pn002 is x.
Indicates the value for the Pn002.2 = x |Indicates that the value for the
3rd digit of parameter Pn002. || or n.OxOO | 3rd digit of parameter Pn002 is x.
Indicates the value for the Pn002.3 = x |Indicates that the value for the

Pn002.3 |4, digit of parameter Pn002. || or n.xOOODO |4th digit of parameter Pn002 is x.

(1) How to Make Numeric Settings Using Parameters

This section describes how to make numeric settings using parameters.

B Parameters with Setting Ranges of Up to Five Digits

The example below shows how to change the speed loop gain (Pn100) from "40.0" to "100.0."

Step Dgg(laargt?;tr?r Keys Operation
— —T— Press the MODE/SET Key to select the parameter setting.
1 Il I If Pn100 is not displayed, press the UP or the DOWN Key
' N (]
L to select Pn100.
2 'mlimliNimlln Press the DATA/SHIFT Key for approximately one sec-
[ (] ] [ [ ©—Q |ond. The current data of Pn100 is displayed.
\ L DATA/4
3 mlimlNInlE Press the DATA/SHIFT Key to select "4".
(] () (A TA/ "4" will flash and be able to be changed.
4 I ] Keep pressing the UP Key until "0100.0" is displayed.
[ ) L] (A
Al dlalis \ Press the MODE/SET Key. The value flashes and is saved.
5 [ B [N (A (] 9 The data for the speed loop gain (Pn100) is changed from
Display flashes. NoDE/seT "40.0"t0 "100.0."
6 0 Nl Press the DATA/SHIFT Key for approximately one sec-
[ (] [ [ ©—Q |ond. "Pn100" is displayed again.
— DATA/4




2.3 Parameters (PnOO0O)

B Parameters with Setting Ranges of Six Digits or More

Panel operator displays five digits. When the parameter number is more than six digits, values are displayed
and set as shown below.

Top two digits

(AL
RN

0
dl
—Z

]

Leftmost flash display shows digit's
position. The digit's display and value
means parameter's value.

Middle p—
four AP,l\- E'
digits .

[

Bottom

O

"n_
19

Displays when negative

four digits

number is displayed.

The example below shows how to set the positioning completed width (Pn522) to "0123456789."

Step

Display after
Operation

Operation

I

1 [o SEII]]

I

Press the MODE/SET Key to select the parameter setting.
If Pn522 is not displayed, press the DATA/SHIFT Key, the
UP Key, or the DOWN Key to select Pn522.

Before changing
bottom four digits

ey
s LT )

Press the DATA/SHIFT Key for approximately one sec-
ond. The current data for bottom four digits of Pn522 are
displayed. (In this case, "0007" is displayed.)

2 ¢ 0—Q 0—Q Press the DATA/SHIFT Key to move to other digits, and
After changing A ¥ DAWY | change the value by pressing the UP/DOWN Key. (In this
bottom four digits case, "6789" is set.)
o
VP () I j ]
Before changing
middle four digits
[-))_((- I_,' ’_,’ I '_,' ] Press the DATA/SHIFT Key. The middle four digits will be
(S displayed. (In this case, "0000" is displayed.)
3 ‘ Press the DATA/SHIFT Key to move to other digits, and
After changing Ao v paa4 |change the value by pressing the UP/DOWN Key. (In this
middle four digits case, "2345" is set.)
sl ZIN N LN IE
S (g ] A
Before changing
top two digits
by 'mlim Press the DATA/SHIFT Key. The top two digits will be
[ [N displayed. (In this case, "00" is displayed.)
4 Press the DATA/SHIFT Key to move to other digit, and

v

After changing
top two digits

N

'
3
-

Il
L

change the value by pressing the UP/DOWN Key. (In this
case, "01" is set.)
The value "0123456789" is set.

H Panel Operator
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2 Panel Operator

2.3.3 Setting Parameters

(cont'd)
Display after .
Step Operation Keys Operation
g M| 1
\ Iy Press the MODE/SET Key to save the value to the SER-
5 VOPACK. During saving, top two digits flash. After the
¢ E—Q |saving is completed, press the DATA/SHIFT Key for

— =15 N | MODE/SET DATA/4" | approximately one second. "Pn522" is displayed again.
I C' _

! [ . )

<Note>

Setting negative numbers

« For the parameters that accept a negative value setting, display "0000000000" and then press the DOWN

Key to set negative numbers.

* When setting negative numbers, the value increases by pressing the DOWN Key and decreases by pressing
the UP Key.

* Press the DATA/SHIFT Key to move to other digits.

* A - (minus) sign is displayed when the top two digits are displayed.

(2)

How to Select Functions Using Parameters

The parameter setting for selecting functions is used to select and set the function allocated to each digit dis-
played on the panel operator.

The example below shows how to change the setting of Pn000.1 (control method selection) of the Pn000
(basic function select switch 0) from speed control to position control.

Display after

Step Operation Keys Operation
— — T 4 R—A A Press the MODE/SET Key to select the parameter setting.
1 Il e @ If Pn00O is not displayed, press the UP or the DOWN Key
U i J | oe%rac’ to select Pn000.
9 f alalm ] Press the DATA/SHIFT Key for approximately one sec-
(] (][ ond. The current data of Pn000 is displayed.
- —— 7 Press the DATA/SHIFT Key once to select the second digit
e of current data.
3 ||m
LI j L [ (e ) Q—9 | "0" on the second digit will flash and be able to be
DATA/4 | changed.
4 [ Al 1m A Press the UP Key once to change to "n.0010."
U [ () e [y (Set the control method to position control.)
f lal il \ Press the MODE/SET Key. The value flashes and is saved.
5 ] (] O A [ e The control method is changed from speed control to posi-
) Display flashes. “ | wook/seT tion control.
6 f ol (il ] Press the DATA/SHIFT Key for approximately one sec-
[ (] [ [ [ =9 |ond. "Pn000" is displayed again.
\ J DATA/4
7 To enable the change in the setting, turn the power OFF and ON again.




2.4 Monitor Displays (UnOOO)

2.4 Monitor Displays (UnOOO0O)

The monitor displays can be used for monitoring the reference values, I/O signal status, and SERVOPACK
internal status.

For details, refer to 8.2 Viewing Monitor Displays.

The panel operator displays numbers beginning with Un.

L
bﬂuuu
Display Example for Motor Moving Speed

The following table outlines the procedures necessary to view the motor moving speed (Un000).

Display after

Step Operation Keys Operation
1 U M II:II II_—II l,:’l Press the MODE/SET Key to select the monitor display.
2 11 miimlim If Un000 is not displayed, press the UP or the DOWN Key
] 1] [N} (N to select Un000.
3 = Press the DATA/SHIFT Key for approximately one second
Nl 09 |to display the data of Un000.
— DATA/ <
4 11 N ) @ Press the DATA/SHIFT Key for approximately one second
Ly to return to the display of monitor number (step 1).
. —J DATA/«

H Panel 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 below.

Also this section describes the general precautions for wiring and precautions under special environments.

3.1.1

Main Circuit Terminals

7 YASKAWA |

SGDV- 1R6A05A

Terminal e
Symbols Name Model SGDV-OOOO Specification
Single-phase 100 to 115V,
L1.12 DooF +10% to -15% (50/60 Hz)
Main circuit power OOoA Three-phase 200 to 230 V,
L1 L2 L3 input terminals +10% to -15% (50/60 Hz)
Y Three-phase 380 to 480 V,
DooD +10% to -15% (50/60 Hz)
Single-phase 100 to 115V,
DooF +10% to -15% (50/60 Hz)
L1C, L2C Control power input Single-ohase 200 to 330 V.
terminals O0O0A Ingie-phase o ’
+10% to -15% (50/60 Hz)
24V, OV OOao 24 VDC, £15%
If the regenerative capacity is insufficient, connect
R70F, R9OF, 2R1F, an external regenerative resistor between B1/® and
2RS8F, R70A, R90A, B2.
IR6A, 2R8A Note: The external regenerative resistor is not
included.
External regenerative | 3RSA., SRSA, TR6A If the internal regenerative resistor is insufficient,
B1/o, B2 resistor connection 120A. 180A., 200A. remove the lead or shorting bar between B2 and B3

terminals

330A, IR9D, 3R5D,
SR4D, 8R4D, 120D,
170D

and connect an external regenerative resistor

between B1/® and B2.

Note: The external regenerative resistor is not
included.

550A, 260D

Connect a regenerative resistor unit between B1/®
and B2.
Note: The regenerative resistor unit is not included.




3.1 Main Circuit Wiring

3.1.2

(1)

(cont'd)
g‘;m’;f‘s' Name Model SGDV-O0000 St
DC reactor
connection terminal OOoA If a countermeasure against power supply harmonic
01, 02 for power supply O0oD waves is needed, connect a DC reactor between O 1
harmonic and 02.
suppression
B1/6® Main circuit positive | OOOA
terminal Ooap Use when DC Iy input i d
020r 0 Main circuit negative | OOOA S¢ when UL pOwer supply Input1s used.
or terminal O00Op
u,v,w Servomotor Use for connecting to the servomotor.

connection terminals

&)

Ground terminals
(x2)

terminal.

Use for connecting the power supply ground terminal and servomotor ground

#1. Do not short-circuit between B1/® and B2. It may damage the SERVOPACK.

%2, The DC reactor connection terminals are short-circuited when the SERVOPACK is shipped from the factory: ©1 and

02.

Using a Standard Power Supply
(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 °C
Symbol Name
\Y 600 V grade 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 |G Secton | CtEn | Condutve | T o

(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.

n Wiring and Connection
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3 Wiring and Connection

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

(2) Main Circuit Wires
This section describes the main circuit wires for SERVOPACKs.

&

IMPORTANT

allowable current.

» The specified wire sizes are for use when the three lead cables are bundled and when
the rated electric current is applied with a surrounding air temperature of 40°C.

» Use a wire with a minimum withstand voltage of 600 V for the main circuit.

« If cables are bundled in PVC or metal ducts, take into account the reduction of the

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

B Single-phase, 100 V

Terminal SGDv-0O0O0F
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 V., W | minals HIV1.25
External regenerative resistor
Bl/®, B2 connection terminals HIVI.25
[an} Ground terminal HIV2.0 or larger
B Three-phase, 200 V
Terminal i SGDV-OOOA (Unit: mm?)
Symbols R70[R90[ 1R6 | 2R8| 3R8[ 5R5 [ 7R6 [ 120 | 180 [ 200 | 330 | 550
Main circuit power input HIV | HIV
L1,L2,L3 terminals HIV1.25 HIV2.0 HIV3.5 55 | 14.0
LIC, L2C Cont'rol power input HIV1 .25
terminals
Servomotor connection HIV | HIV | HIV | HIV
U VW terminals HIV1.25 HIV2.0 35| 55| 8.0 |14.0
External regenerative
B1/®, B2 |resistor connection HIV1.25 HIV | HIV | HIV | HIV
. 20 | 35| 55| 80
terminals
D Ground terminal HIV2.0 or larger
B Three-phase, 400 V
Terminal SGDV-O000D (Unit: mm?2)
Symbols M
y 1R9 \ 3R5 | 5R4 | 8R4 \ 120 | 170 | 260
L1,L2,L3 Main circuit power input terminals HIV1.25 HIV2.0 1;11;/ I?;/
24V, 0V Control power input terminals HIV1.25
U, V,w Servomotor connection terminals HIV1.25 HIV2.0 I;I;/ P;I;/
External regenerative resistor HIV | HIV
Bl/®, B2 connection terminals HIV1.25 2.0 3.5
D Ground terminal HIV2.0 or larger




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 (ALM) is output.

» The ALM signal is output for a maximum of five seconds when the control power is turned ON. Take this into consid-

eration when designing the power ON sequence. Design the sequence so the ALM signal is activated and the alarm
detection relay (1Ry) is turned OFF to stop the main circuit’s power supply to the SERVOPACK.

Control power supply — 5.0 s max.

—>

ALM signal —‘—

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

D

IMPORTANT

* When turning ON the control power supply and the main circuit power supply, turn
them ON at the same time or turn the main circuit power supply 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 control power supply.

The typical main circuit wiring examples are shown below.

/A WARNING

» Do not touch the power supply terminals after turning OFF the power. High voltage may still remain in the
SERVOPACK, resulting in electric shock. When the voltage is discharged, the charge indicator will turn
OFF. Make sure the charge indicator is OFF before starting wiring or inspections.

B Single-phase 100 V, SGDV-OOOF (SGDV-R70F, -R90F, -2R1F, -2R8F)

1

|

1afF N\

3SA

1FLT

&

(For servo
1Ry alarm display)
N

1PL

Servo power Servo power
supply ON suvpiyly OFF 1KM

L= 1 -

KM 1SA
1KM 1Ry 2KM
2SA

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

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

1Ry: Relay

SERVOPACK
SGDV-O000F

1PL: Indicator lamp

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

n Wiring and Connection
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3 Wiring and Connection

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

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

1afF N\

RlSlTl SERVOPACK
SGDV-O000A
1FLT |
2KM
¢
4
~ KM
T
3
(For servo
1Ry alarm display)
N
1PL
Servo power Servo power
supply ON  supply OFF 4\
M
Co g4
1KM 1SA
1KM 1Ry 2KM
28A

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

terminals.

+ SGDV-550A

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

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

1Ry: Relay

1aF N\

1PL: Indicator lamp

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

Rls 1 Tl SERVOPACK
SGDV-O000A
1FLT | :
2KM B
!
~ KM
> Jeno
3
(For servo +24V
’]IEy alarm disglay) 1Ry
1PL
Servo power Servo power 1D oV
supply ON  supply OFF 1KM <
S
1KM 1SA = i
egenerative
1KM 1Ry 2KM resistor unit
2SA

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

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

1Ry: Relay

1PL: Indicator lamp

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



3.1 Main Circuit Wiring

B Three-phase 400 V, SGDV-OO0OD
+ SGDV-1R9D, -3R5D, -5R4D, -8R4D, -120D, -170D

R Sl Tl SERVOPACK
JQFNAY SGDV-O00D
é_w'
1FLT | _ @
g
21
-
DC pO\INer P @
su
Y S
(For servo +24
153’ alarm display) ALM+ 1Ry
1PL
Servo power Servo power 32, ALM- 1 ov
supply ON  supply OFF
1KM
G
1KM 1SA
1KM 1Ry 2KM
2SA

1QF: Molded-case circuit breaker

1FLT: Noise filter

1KM: Magnetic contactor (for control power supply)

1PL: Indicator lamp
1SA: Surge absorber
2SA: Surge absorber

2KM: Magnetic contactor (for main circuit power supply) 3SA: Surge absorber

1Ry: Relay 1D: Flywheel diode
+ SGDV-260D
R § T
| SERVOPACK
1QF\-\-\ SGDv-O000D
3SA | s
1FLT | KM
g
e
3
DC power +
supply 7
(4Vy - [——~
(For servo +24V
1R | displ
1\y alarm display)

1PL

Servo power Servo power

supply ON  supply OFF 1KM

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

1QF: Molded-case circuit breaker

1FLT: Noise filter

1KM: Magnetic contactor (for control power supply)

oV

Regenerative

resistor unit

1PL: Indicator lamp
1SA: Surge absorber
2SA: Surge absorber

2KM: Magnetic contactor (for main circuit 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 (Single-phase 100 V, Three-phase 200 V, or Three-phase 400 V)

(4) Power Supply Capacities and Power Losses
The following table shows the SERVOPACK’s power supply capacities and power losses.
Main ST Power Supply e Regenerative | Control
Circui Applicable | SERVOPACK 3 Output Circuit . I Total
e Servomotor Model CEpEmY [ Current Power Ry L Power
Power Capacity SGDV- SERVOPACK [Arms] Loss Power Loss Power Loss [W]
Supply (W] [KVA] W] [W] Loss [W]
0.05 R70F 0.2 0.66 5.4 22.4
Single- 0.1 ROOF 0.3 0.91 7.8 24.8
phase, - 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 1R6A 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- 0.75 SRS5SA 1.6 5.5 43.8 8 68.8
phase,
500 V 1.0 7R6A 23 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 1R9D 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 5.4 713 1063
Three-
phase, 2.0 8R4D 4.5 8.4 77.9 ’8 55 130.9
400 v 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 14.4 25.7 218.6 (18())*2 27 245.6

*1. The value in parentheses is for the JUSP-RAO05-E regenerative resistor unit.

*2.  The value in parentheses is for the JUSP-RA18-E regenerative resistor unit.

Note 1. SGDV-R70F, -R90F, -2R1F, -2R8F, -R70A, -R90A, -1R6A, and -2R8A SERVOPACKs do not have built-in
regenerative resistors. Connect an external regenerative resistor if the regenerative energy exceeds the specified
value.

2. SGDV-550A and -260D SERVOPACKSs do not have built-in regenerative resistors. Make sure that a regenerative
resistor unit or an external regenerative resistor is connected.
Refer to 3.6 Connecting Regenerative Resistors for details.

3. Regenerative resistor power losses are the allowable losses. Take the following actions if this value is exceeded.
* Remove the lead or shorting bar between terminals B2 and B3 on the SERVOPACK main circuit for SGDV-

3R8A, -5R5A, -7TR6A, -120A, -180A, -200A, -330A, and 400-V SERVOPACKs.

« Install an external regenerative resistor. Refer to 3.6 Connecting Regenerative Resistors for details.

4. Both the regenerative resistor unit and the external regenerative resistor are not included.



3.1 Main Circuit Wiring

(5) How to Select Molded-case Circuit Breaker and Fuse Capacities

The following table shows the SERVOPACK’s current capacities and inrush current.
Select a molded-case circuit breaker and fuses in accordance with these specifications.

Main Max!mum SERVO- Power Su_p- Current Capacity Inrush Current
Circuit Applicable PACK ply Capacity
Servomotor per SER- | Main Circuit| ™0 | Main Circuit| SO0
Power Capacity Model VOPACK ] Circuit [AO-p] Circuit
Supply kW] SGDV- [KVA] [Arms] [AO-p]
0.05 R70F 0.2 1.5
Single- 0.1 ROOF 0.3 2.5
phase, 0.38 16.5 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 20
0.2 1IR6A 0.6 2.0
0.4 2R8A 1 3.0 0.2
0.5 3R8A 1.4 3.0
33
Three- 0.75 5R5A 1.6 6.0
phase,
200V 1.0 TR6A 2.3 6.0
1.5 120A 32 7.3 13
2.0 180A 4 9.7 0.25
3.0 200A 5.9 15
5.0 330A 7.5 25
0.3 65.5
7.5 550A 14.6 37
0.5 IR9D 1.1 1.4
1.0 3R5D 2.3 2.9 1.2 17
Three- 1.5 5R4D 3.5 43
phase, 2.0 8R4D 4.5 5.8 y -
400V 3.0 120D 7.1 8.6 1.4
5.0 170D 11.7 14.5 57
7.5 260D 14.4 21.7 1.5 34
Note 1. To comply with the EU low voltage directive, connect a fuse to the input side as protection against accidents

caused by short-circuits.
Select fuses or molded-case circuit breakers 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.
2. The following restrictions apply to UL standard compliance conditions.

SERVOPACK Model SGDV- Restrictions
180A, 200A Available rated current for modeled-case circuit breaker: 40 A or less

* Available rated current for non-time delay fuse: 70 A or less
330A * Available rated current for time delay fuse: 40 A or less

* Do not use single wires.

* Available rated current for molded-case circuit breaker: 60 A or less
550A * Available rated current for non-time delay fuse or time delay fuse: 60 A or

less

* Available rated current for molded-case circuit breaker: 60 A or less.
260D * Available rated current for non-time-delay fuse: 60 A or less.

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

n Wiring and Connection
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3 Wiring and Connection

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

3.1.3 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 support a single-phase 200-V power input.
SGDV-R70A, -R90A, -1R6A, -2R8A, -5R5A

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

: When e
Parameter Meaning Enabled Classification
n.0o0O0O Enables use of three-phase power supply for three-phase
[Factory setting] | SERVOPACK.
Pn00B After restart Setup
n.0100 Enables use of single-phase power supply for three-phase
) SERVOPACK.

/\ WARNING

detected.

« If single-phase 200 V is input to a SERVOPACK with a single-phase power input without changing the set-
ting of Pn00B.2 to 1 (single-phase power input), a main circuit cable open phase alarm (A.F10) will be

* SERVOPACK models other than those for single-phase 200-V power input do not support single-phase
power input. If a single-phase 200 V is input to the SERVOPACK 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 servomotor force-speed characteristics as using a three-
phase 200 V power input. Refer to the diagram of each servomotor force-speed characteristics in 2~V
Series Product Catalog (No.: KAEP S800000 42).

(2) Main Circuit Power Input Terminals

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

Specifications

L1, L2

Main circuit power
input terminals

L3’

R70, R90, 1R6, 2R8, SRS

Single-phase 200 V to 230 V,
+10% to -15% (50/60 Hz)

None

* Do not use L3 terminal.

(3) Main Circuit Wire for SERVOPACKs

Terminal i Model SGDV-OIOOA (Unit: mm?)
Syinibels R70 R90 1R6 2R8 | 5R5

L1,L2 Main circuit power input terminals HIV1.25 HIV2.0
L1C,L2C | Control power input terminals HIV1.25

U, VW Servomotor connection terminals HIV1.25 | HIV2.0
B1/®,B2 Extgmal reggneratlve resistor con- HIV1.25

nection terminals
D Ground terminal HIV2.0 or larger

3-10




3.1 Main Circuit Wiring

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

3SA

R T
| SERVOPACK
1QF\§---\ SGDV-O000OA
1FLT |
2KM
2
1KM
(For servo
1Ry alarm display)
N
1PL
Servo power Servo power
supply ON  supply OFF 1KM
G
1KM 1SA
1KM 1Ry 2KM
28A

1QF: Molded-case circuit breaker

1FLT: Noise filter

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

1Ry: Relay

(5) Power Supply Capacities and Power Losses

1PL : Indicator lamp

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

The following table shows SERVOPACK’s power supply capacities and power losses when using single-

phase 200 V power supply.
Maximum .
Main Circuit | Applicable | SERVOPACK | POWerSUpDly | o it | Main Circuit | Regenerative | Control - Total
Capacity per Resistor Circuit Power
Power Servomotor Model SERVOPACK Current | Power Loss = L = L L
Supply Capacity SGDV- [Arms] [W] ower 0SS | Fower 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, - =
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 5R5A 1.9 5.5 52.7 8 77.7
Note 1. SGDV-R70A, -R90A, -1R6A, and -2R8A SERVOPACKs do not have built-in regenerative resistors. If the regen-

erative energy exceeds the specified value, connect an external regenerative resistor between B1/ @ and B2.

2.

Regenerative resistor power losses are allowable losses. Take the following action if this value is exceeded.

* Remove the lead or shorting bar between terminals B2 and B3 on the SERVOPACK main circuit of SGDV-
SR5A SERVOPACKSs.
* Install an external regenerative resistor between external regenerative resistor connection terminals B1/ @ and

B2.

External regenerative resistors are not included.

n Wiring and Connection
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3 Wiring and Connection

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

(6)

How to Select Molded-case Circuit Breaker and Fuse Capacities

The following table shows the SERVOPACK’s current capacities and inrush current when using single-phase
200 V power supply. Select a molded-case circuit breaker and fuses in accordance with these specifications.

Main Circuit /L\\Apap)iilc[::gr; SERVOPACK Fg’a"‘r’)zgﬁ;’%g'g’ Current Cap:zt:trol inrush Curr:tntrol
SPLCJ);V;;T; ng;/ggﬁ;or SM(gg\e/l SERVOPACK | Main Circuit Gireuit | Main Circuit | 2ot
W] [VA] [Arms] [Arms] [A0-p] [AO-p]
0.05 R70A 0.2 2
Srcloon 0.1 RI0A 0.3 2 o
2009\?"’ ase, 0.2 1R6A 0.7 3 0.2 33
04 2R8A 12 5
0.75 SRSA 1.9 9 33

Note: To comply with the EU low voltage directive, connect a fuse to the input side as protection against accidents caused
by short-circuits. Select the fuse for the input side 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

3.1.4 Using the SERVOPACK with a DC Power Input
(1)

Parameter Setting

When using a DC power supply, make sure to set the parameter Pn001.2 to 1 (DC power input supported)
before inputting DC power.

Parameter Meaning When Enabled | Classification
n.000O0 Enables use of AC power input.
Pn001 - After restart Setup
n.O0100 Enables use of DC power input.

Observe the following precautions.

/\ WARNING

+ Either AC or DC power can be input to the 200-V, 400-V SERVOPACKSs. 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 SERVOPACKS.
If DC power is input without changing the parameter setting, the SERVOPACK’s internal elements will burn and
may cause fire or damage to the equipment.

« 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.

» 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 equipment.

(2) DC Power Supply Input Terminals for the Main and Control Circuits

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

Terminal Symbols Name Specifications
B1/ @ Main circuit positive terminal 270 to 320 VDC
©2 Main circuit negative terminal 0 VvDC
L1C, L2C Control power input terminal 200 to 230 VAC
B Three-phase 200-V SGDV-550A
Terminal Symbols Name Specifications
B1/ @ Main circuit positive terminal 270 to 320 VDC
S) Main circuit negative terminal 0VDC
L1C, L2C Control power input terminal 200 to 230 VAC
B Three-phase, 400 V for SGDV-O0OOD
(OO0 = 1R9, 3RS5, 5R4, 8R4, 120, 170, 260)
Terminal Symbols Name Specifications
B1/ @ Main circuit positive terminal 513 to 648 VDC
©2 Main circuit negative terminal 0VDC
24V, 0V Control power input terminal 24 VDC*15%

n Wiring and Connection
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3 Wiring and Connection

3.1.4 Using the SERVOPACK with a DC Power Input

(3) Wiring Example with DC Power Supply Input
B 200-V SERVOPACK SGDV-OOOA

93]
1QF T\ 200-V SERVOPACK
SGDV-O0O0A

3SA |

1FLT |
2KM 1FU

g AC/DC ? @
P
1KM @
T
‘ +24 V
(For servo
1Ry alarm display)
™ &Q— oV
1PL S ——
Servo power Servo power
supply ON  supply OFF 1kMm
N
e 1
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 circuit power supply) 3SA: Surge absorber
1Ry: Relay 1D: Flywheel diode

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

B 400-V SERVOPACK SGDVv-O00O0D

RIS T
K
1QF \A0
‘ 400-V SERVOPACK
3SA | SGDvV-O00O0OD
1FLT |
st AC/DC P
gt : H
AC/DC CN1 24V
31 | ALM+ 1Ry
_<
(For servo
alarm displa 2 ] ALM—
ﬁy play) 3_< 1D 0V
1PL
Servo power Servo power
supply ON  supply OFF 1M
™~
Lot
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 circuit power supply) 3SA: Surge absorber
1Ry: Relay 1D: Flywheel diode

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



3.1 Main Circuit Wiring

3.1.5 Using More Than One SERVOPACK

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

(1) Wiring Example

Connect the alarm output (ALM) terminals for three SERVOPACKSs in series to enable alarm detection relay
IRY to operate. When the alarm occurs, the ALM output signal transistor is turned OFF.

Power supply

RS T
NEANENS 1QF
1 3SA
1FLT KM
2KM
E@ i'[; SERVOPACK Servomotor
! L3
Relay
Relay terminal I
terminal L1C
L2c
+24V
O] ALm+ 1Ry
(For servo alarm Siz_,K t
1Ry display) - 32 J ALM- 1p
N
1PL
Servo power Servo power L1 SERVOPACK
supply ON  supply OFF :g ti Servomotor
- i Relay
l_'*' - Relay terminal | [ M
e oA terminal e
2KM
1KM 1Ry E oy e
25A 3121K 32 | ALM-
1QF: Molded-case circuit breaker
1FLT: Noise filter
L1
1KM: Magnetic contactor iLZ SERVOPACK Servomotor
(for control power supply) L3
2KM: Magnetic contactor | M
(for main circuit power supply) Lic
1Ry: Relay Ich
1PL: Indicator lamp N
1SA: Surge absorber 31 | ALMe
2SA: Surge absorber SiZIK 32 | ALM-
3SA: Surge absorber Yov
1D: Flywheel diode

(2) Precautions

Multiple SERVOPACK:Ss can share a single molded-case circuit breaker (1QF) or noise filter. Always select a
molded-case circuit breaker or noise filter that has enough capacity for the total power supply capacity (load
conditions) of the SERVOPACKs.

n Wiring and Connection



3 Wiring and Connection

3.1.6 General Precautions for Wiring

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

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

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

» As a guideline, at least one hour should be allowed between the power being
turned ON and OFF once actual operation has been started.

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

* Use the connection cables specified in the 2~V Series Product Catalog (No.: KAEP S800000 42). Design
and arrange the system so that each cable will be as short as possible.

* Use shielded twisted-pair cables or screened unshielded twisted-pair cables for I/O signal cables and linear
scale connection cables.

» Make sure that the length of each cable is equal to or shorter than the maximum wiring length listed here.
* I/O signal cables: 3 m
» Connection cables for linear servomotor main circuit: 20 m
» Connection cables for serial converter unit: 20 m
» Connection cables for linear scale: 15 m
» Connection cables for hall sensor: 15 m
+ Control power supply cables for the SERVOPACK with a 400-V power supply (+24 V, 0 V):10 m

* 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 100-V, 200-V SERVOPACKs, 10 Q or less for 400-V SER-
VOPACKSs is recommended.

* Be sure to ground at only one point.
* Ground the servomotor directly if the 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.



3.2 1/0 Signal Connections

3.2

I/O Signal Connections

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

3.2.1 1/O Signal (CN1) Names and Functions
The following table shows the names and functions of I/O signals (CN1).
(1) Input Signals
. Refer-
Control Signal . .
Pin No. Function ence
Method Name Section
/S-ON 40 Servo ON/OFF: Turns ON/OFF the servomotor. 521
Proportional con- Sw1tches the speed control lgop from PI (propor-
tional/integral) to P (proportional) control when 6.9.4
trol reference ON
Movement Direc- | With internal set speed control selected: Switches 561
tion reference the servomotor movement direction. o
; Position <> speed
Control switch- P
/P-CON 41 ing Position <> force Enables control switching.| 9-7-2
Force <> speed
Zero-clamp refer- With speed control with zero-clamp function
ence P selected: 535
Reference speed is zero when ON.
Reference pulse | With position control with reference pulse stop 548
block selected: Stops reference pulse input when ON. o
Forward run . .
P-OT Yy prohibited, With overtravel prevention: Stops servomotor
when movable part travels beyond the allowable 524
N-OT 43 Reverse run .
e range of motion.
prohibited
Common
Forward external
force limit, Activates/deactivates external force limit func- 5.8.2
/P-CL 45 Reverse external | tion. 5.84
/N-CL 46 force limit
Internal set speed | With internal set speed control selected: Switches 561
switching the internal set speed settings. -
/ALM-RST |44 Alarm reset: Releases the servo alarm state. -
Control power supply input for sequence signals.
+24VIN 47 Allowable voltage range: 11 to 25 V 342
Note: The 24 VDC power supply is not included.
SEN 4(2) Initial data request signal when using an absolute linear scale. 5.9.1
/SPD-D
/SPD-A 33.1
/SPD-B . 53.5
JC-SEL Signals o . . 543
/ZCLAMP that can | The following input signals can be changed to allocate functions: 5' 4' 3
be allo- |/S-ON, /P-CON, P-OT, N-OT, /P-CL, /N-CL, and /ALM-RST. .
/INHIBIT 5.6.1
cated
/P-DET 5.7.1
/G-SEL 6.8.1
/PSEL
Speed V-REF 5(6) Inputs speed reference. Input voltage range: + 12 V max. 22411

n Wiring and Connection
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3 Wiring and Connection

3.2.1 1/O Signal (CN1) Names and Functions

(cont'd)
. Refer-
Control Signal . .
Pin No. Function ence
Method Name Section
PULS 7 Input pulse modes: Select one of them.
/PULS 8 * Sign + pulse train 541
. SIGN 11 » Forward + Reverse pulse train o
Position | iGN 12 » Two-phase pulse train with 90° phase differential
CLR 15 .. . .
/CLR 14 Clears position error during position control. 542
5.5.1
Force T-REF 9 (10) Inputs force reference. Input voltage range: + 12 V max. 5.83
5.8.5
Note: Pin numbers in parentheses () indicate signal grounds.
(2) Output Signals
. Refer-
Control Signal : :
Method Name Pin No. Function ence
Section
ALM+ 31 . :
ALM- 30 Servo alarm: Turns OFF when an error is detected. 5.10.1
/TGON+ |27 Detection during servomotor movement: Turns ON when the servomo- 5103
/TGON- |28 tor is moving at a speed higher than the motor speed setting. o
/S-RDY+ |29 Servo ready: Turns ON when the SERVOPACK is ready to accept the 5104
/S-RDY- |30 servo ON (/S-ON) signal. T
PAO 33 Phase-A signal )
/PAO 34 Encoder output pulse signals for two-phase pulse
PBO 35 Phase.B sienal train with 90° phase differential 53.6
/PBO |36 ase-B signa 592
Common fPCC% ;g Phase-C signal Origin pulse output signal
ALOLl 37 (1)
ALO2 38 (1) Alarm code output: Outputs 3-bit alarm codes. 5.10.1
ALO3 39 (D)
Connected to frame ground if the shielded wire of the I/O signal cable is
FG Shell -
connected to the connector shell.
/CLT . 543
/VLT Signals 547
/BK that can | The following output signals can be changed to allocate functions: 5' 5' 4
/WARN |beallo- |/TGON, /S-RDY, and /V-CMP (/COIN). 5' 8.5
/NEAR | cated . 1 0 ’
/PSELA .10.
Speed /V-CMP+ | 25 If speed control is selected, the signal turns ON when the motor speed is 538
P /V-CMP- |26 within the setting range and it matches the reference speed value. e
/COIN+ |25 If position control is selected, the signal turns ON when the number of 546
/COIN- |26 position error reaches the value set. o
Position PL1 3
PL2 13 Output signals of power supply for open-collector reference 34.1
PL3 18
16
17
23
Reserved |- 24 Do not use these pins. -
48
49
50

Note 1. Pin numbers in parentheses () indicate signal grounds.
2. The functions allocated to /TGON, /S-RDY, and /V-CMP (/COIN) output signals can be changed by using the
parameters. Refer to 3.3.2 Output Signal Allocations for details.



3.2 1/0 Signal Connections

3.2.2 Safety Function Signal (CN8) Names and Functions

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

Signal Name Pin No. Function
/HWBB1+ 4 ) lock
/HWBBI - 3 Hard wire baseblock input 1 For hard wire baseblock input.
Baseblock (motor current off) when
/HWBB2+ 6 . . OFF
Hard wire baseblock input 2 '
/HWBB2- 5
EDMI1+ 8 ON when the /HWBBI and the
Monitored circuit status output 1 /HWBB?2 signals are input and the
EDMI- 7 SERVOPACK enters a baseblock state.
_ 1" _
2 -

* Do not use pins 1 and 2 because they are connected to the internal circuits.

n Wiring and Connection
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3 Wiring and Connection

3.2.3 Example of I/O Signal Connections in Speed Control

3.2.3 Example of I/0O Signal Connections in Speed Control

Connection example in speed control is as shown below.

Speed ref SERVOPACK

peed reference

(Max. input *1 L CN1

voltage range: D/A V-REF\\ 5 ALO1

ALO2| Alarm code output (OFF for alarm)
Max. operating voltage: 30 VDC
LO3 Max. output current: 20 mA DC

(ALO

+12V)
SG\\ 6 A/ D
External force
limit/Force feed DIA T-REF\\ 9
E 10

forward *3
(Max. input SG PAO
voltage range: /PAO Encoder output A
+12V) pulse phase A
SEN\\ 4 Applicable line receiver:
+5V PBO Encoder output | SN75ALS175 or
SEN signal input "2 SGA\ 2 /PBO pulse phase B MC3486 manufactured
oV by Texas Instruments or
pCO the equivalent
Encoder output
/PCO pulse phase C |
24V saviN a7 330 3 G
Servo ON £ IS-ON ( %:K <
(Servo ON when ON) {___ - 40 L
— /N-CMP+
P control %3(_ < Speed coincidence detection )
(P control when ON) | /P-CON\{ 41 L ¢ N-CMP- (ON when speed coincides.)

27

/TGON+
% Movement detection output

—{ L
Forward run prohibited [ >
(Prohibited when OFF) 4— ™ P.OT.| 42 ﬂs K:_

>
1 L 42» ( /TGON- (ON when the motor speed Photocoubler outout
Reverse run prohibited N-OT.L 43 }q&i {—— exceeds the settings.) o ougratinu\?:lta N
(Prohibited when OFF) — M VD(_F-;J g ge:
Al " . %3(‘ 42_' ( = %/S_RDY*- Servo ready output Max. output current:
arm rese X
(Resot when ON) — JALM-RSTw 44 - [F= N30 1s-RDY- (ON when ready) 50 mADC

m K:_

Forward external force limit 45 %3 ALM+

orw /P-CL . (e

(Limit when ON) Servo alarm output

-
—H - 42_’ ( %ALM' (OFF for an alarm)
Reverse external force limit IN-CL-L 46 %Z{K )
(Limit when ON) — —

Switeh jHweB1+,) 4

24V —{—— i —
F 1 V""K:
use ! /HWBB1-] 3 [¥NL
' - 8 SEDM1+
Safety function device *5 . /HWBBZj:J 6 ‘—l
. v...,(:‘ !\ EDMI-
/stsz-] 5 FANL %
ov 1
SERVOPACK
Connector
shell

FG Connect shield to
connector shell.

#], i represents twisted-pair wires.

*2. Connect when using an absolute linear scale.

%3,  Enabled by the parameter setting.

#4, The 24-VDC power supply is not included. Use a 24-VDC power supply with double insulation or reinforced insula-
tion.

*5.  When using the safety function, a safety function device must be connected and the wiring that is necessary to acti-
vate the safety function must be done to turn ON the servomotor power. When not using the safety function, use the
SERVOPACK with the JZSP-CVHO5-E Plug (provided as an accessory) inserted into the CN8.
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3.2.4 Example of /0O Signal Connections in Position Control

Connection example in position control is as shown below.

SERVOPACK
CN1
*1
PULS PULS (7 150 _
'[Revers;l% ( %1 K: 2 ALO1
Phase A /PULS \\ 8 - Alarm code output (OFF for alarm)
AOZ Max. operating voltage: 30 VDC
SIGN (L 11 180 Q Max. output current: 20 mA DC
Position FSolr(\;N':rdAI% ( :'—¢_> K:_ ¢ ALO3
reference [ Phase B /SIGN {12 >N
v
CLR —LZ CLR [15 e - > 33 ), PAO
e s Encoder output
L /CLR (14 %" K:_ 2 /PAQ 2 pulse phase?A Applicable line receiver:
SN75ALS175 or
35 /), PBO MC3486 manufactured
2 PBO Z Enlcoderr] OUtpéJt by Texas Instruments or
SEN 4 pulse phase the equivalent
5V
SEN signal input 2 SG 2 > 19  PCO Encoder out
put
ov ﬂ’ /PCO pulse phase C
+12V
10k 3 ) pry

PL2 Power supply for
{ open-collector output reference

*3
+24V w24 vIN 47 33K 3
Servo ON L ( - %
(Servo ON when ON) /S-ON . 40 3(:_

{1 -
P control %::K: #Zi (
(P controlwhen ON) [ /P-CON ({ 41 |

—{ -
Forward run prohibited ﬂ:
(Prohibited when OFF) 4__IN____P-OT \( 42 g

[COIN+ Positioning completed A
(ON when positioning

/COIN- completes.)

/TGON+ .
% Movement Detection output

e N when the motor speed
- W - #Z—> ( /TGON- (O ( p Photocoupler output
Reverse run prohibited 43 ﬁ:{( < exceeds the settings.) Max. operating voltage:
(Prohibited when OFF) §__IN___ N-OT - 30 VDG
Max. output current:
-y W L /S-RDY+ 50 mADC
Al t Servo ready output
(Resetwhen ON) | /ALM-RST\\ 44 s S‘ZI ( /S-RDY- (ON when ready)
FanA(ardhexter&aI force limit PCL L 45 ﬁ:;(:_ ALM+
(Limit when ON) — - - S Servo alarm output

ALM- (OFF for an alarm)

[ =
nd
Reverse external force limit %::K:_ #Z 32

n Wiring and Connection

(Limit when ON) IN-CL \{ 46
(
Switeh /HWBB1 ICNS
+) 4
24y =T %
Fuse 1 ] SZZS-»K:
i /HWBB1-,) 3 - 8 \\EDM1+
' {1 {** >
Safety function device "4 : /HWBB2+] 6 - EDM1
Ll szzs:ti :
v /JHWBB2-,) 5 L
0 I SERVOPACK
Connector
shell

FG Connect shield to
connector shell.

#]. i represents twisted-pair wires.

*2. Connect when using an absolute linear scale.

%3, The 24-VDC power supply is not included. Use a 24-VDC power supply with double insulation or reinforced insula-
tion.

*4.  When using the safety function, a safety function device must be connected and the wiring that is necessary to acti-
vate the safety function must be done to turn ON the servomotor power. When not using the safety function, use the
SERVOPACK with the JZSP-CVHOS5-E Plug (provided as an accessory) inserted into the CN8.
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3 Wiring and Connection

3.2.5 Example of I/O Signal Connections in Force Control

3.2.5 Example of I/0 Signal Connections in Force Control

External speed Iimit*3 1

(Max. input

Connection example in force control is as shown below.

voltage range:

+12V)

(Max. input

voltage range: SG

+12V)

SG t 6 A/
Force reference
DIA T-RER\ 9
E 10

SERVOPACK

oA V-REF\L 5

2 ALO1
Alarm code output (OFF for alarm)
wz Max. operating voltage: 30 VDC
ALO3 Max. output current: 20 mA DC
e

PAO N
Encoder output
[PAQ pulse phase A

EN 4 Applicable line receiver:
+5V S PBO Encoder output | SN75ALS475 o
SEN signal input "2 SG\ 2 /PBO pulse phase B MC3486 manufactured
ov by Texas Instruments or

the equivalent

g PCO f\ Encoder output
/PCO pulse phase C

*4
+24V +24 VN 47 33K

- SG
Servo ON L (B
(Servo ONwhen ON) T /S-ON\( 40 %1(—
LT+ - 3 N
1 1 —— Speed limit output
PPcont{oII hen ON “ %3(_ #:K: (C?N when the rzotor's
(Pcontrol when ON) | /P-CONJ ~ %NLT' running speed is limited.)
Forward run prohibited [42 - %:;K:_ /TGON
Are g "
(Prohibited when OFF) ’_1\ P-OT L 42_’(\: 27 % Movement Detection output
L L = _ (ON when the motor speed | Photocoupler output
Reverse run prohibited . ﬁ:{ ¢ [TCON: (exceeds the settings.) Max. operating voltage:
(Prohibited when OFF) N N-OT. 43 - 30 VDC
Max. output current:
- B - ¢ /S-RDY+
Alarm reset %:K: > Servo ready output 50 mADC
(ResetwhenON) |  /ALM-RST\\ 44 - - /S-RDY- (ON when ready)
—{_H =
Forward external force limit 45 ﬁ:{( 31 ALM+
(Limit when ON) — BLL - 42 K: < Servo alarm output
-
L1 - - ALM-
Reverse external force limit :;I{ o (OFF for an alarm) ’
(Limit when ON) IN-CL\\ 46 -
Switch CN8
4 /HwWBB1%) 4
24V T— ~
Fuse vaz 8 | EDM1+
/HWBB1-,) 3 L »EDM1+
= fi=(]
Safety function device *5 /HWBBZ-yJ 6 EDM1
L = >—‘
/HWBB2 5 yas
ov - "SERVOPACK
Connector
shell
FG Connect shield to
connector shell.
®1, i represents twisted-pair wires.
%2, Connect when using an absolute linear scale.
%3, Enabled by the parameter setting.
#4.  The 24-VDC power supply is not included. Use a 24-VDC power supply with double insulation or reinforced insula-
tion.
*5.  When using the safety function, a safety function device must be connected and the wiring that is necessary to acti-

vate the safety function must be done to turn ON the servomotor power. When not using the safety function, use the
SERVOPACK with the JZSP-CVHOS5-E Plug (provided as an accessory) inserted into the CNS.



3.3 I/0 Signal Allocations

3.3

3.3.1

I/O Signal Allocations

This section describes the 1/O signal allocations.

Input Signal Allocations

In most cases, input signals can be used at the factory settings. Input signals can also be allocated as required.

Using Factory Settings

Items in cells with bold lines in the following table are the factory-set signal allocations.

If the control method is changed in Pn000.1, the signals will function as required for the control method.
The factory-set signal allocations will remain unchanged.

<Example>

When the control method is set to internal set speed control with a contact reference, i.e., when Pn000.1 is set
to 3, signal /P-CON (CN1-41) will function as /SPD-D, signal /P-CL (CN1-45) as /SPD-A, and signal /N-CL
(CN1-46) as /SPD-B.

Pn000.1 . CN1 Pin No.
~ Control Method Selection
Setting 40 41 42 43 44 45 46
0 Speed control
1 Position control gfgso"ﬁ /P-CL | /N-CL
2 Force control
3 Internal set speed control
4 Internal set speed control < Speed control Uses as Uses as | Uses as
5 Internal set speed control < Position control /SPD-D /SPD-A | /SPD-B
6 Internal set speed control <> Force control /S-ON P-OoT | N-OT / /?(Iél\q/"[-
7 Position control < Speed control
" Uses as
8 Position control < Force control JC-SEL
9 Force control < Speed control Uses as | Uses as
A Speed control < Speed control with zero clamp function /Z%SEZEP /P-CL | /N-CL
B Position control < Position control with reference pulse Uses as
inhibit function /INHIBIT

n Wiring and Connection
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3 Wiring and Connection

3.3.1 Input Signal Allocations

Input signal allocation at factory setting can be checked using the parameters PnSOA and Pn50B.

Pn50A
3l i
] [ A L]
|— Uses input terminal with factory setting.
Allocates /S-ON signal to CN1-40.
Allocates /P-CON signal to CN1-41.
Allocates /P-OT signal to CN1-42.
Pn50B
ClClu o
[ A ] o )

|— Allocates N-OT signal to CN1-43.
Allocates /ALM-RST signal to CN1-44.
Allocates /P-CL signal to CN1-45.
Allocates /N-CL signal to CN1-46.

(2) Changing Input Signal Allocations

ited signals from the factory setting will prevent the main circuit’s power supply from
being turned OFF or the overtravel function from working in case of signal line discon-
IMPORTANT nections or other failures.
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 input circuit, input signal level is
valid for all allocated signals, resulting in an unexpected machine operation.

o * Inverting the polarity of the Servo ON, forward run prohibited, and reverse run prohib-

When changing input signal allocations, set Pn50A.0 to 1 to enable making the changes.
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
selected set values.

C_evel at which input signal) Values in cells in bold lines are the factory settings.

allocations are valid.

L L

. - \/ . / Connection Not Required
Input Signal Names /Va“d'ty Input Gl P N7 \ (SERVOPACK judges the gonnection)
and Parameters Level Signal
40 | 41 | 42 | 43 | 44 | 45| 46 [  Always ON Always OFF
Servo ON L /S-ON 0 1 2 3 4 5 6 ; .
Pn50A.1 \ M SON A9 | A|B|C|D|E|FA )

A1

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.
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3.3 I/0 Signal Allocations

Connection Not

. Required
CN1 Pin Numbers .
Input Signal Names | Validity |  Input (SERVOPACK judges
and Parameters Level | Signal the connection)
Always Always
40 | 41|42 |43 | 44 | 45 | 46 | A% e

Servo ON L SON o123 ]4]5s , .
Pn50A.1 S-ON A|B|C|D|E]|F
Proportional Operation L /P-CON | 0} 1T 1 2|3 |45
Reference 7 8
Pn50A.2 H P-CON 9 A B C D E F
Forward Run Prohibited H P-OT O ryp2)3|4]5]6 ; g
Pn50A.3 L /P-OT 9 |A|B|C|D|E]|F
Reverse Run Prohibited H N-OT 0| 1 | 2])3)4)|5]|F6

7 8
Pn50B.0 L /N-OT 9 |A|B|C|D|E|F
Alarm Reset L |[/ARMRST| 0 | 1 |2 |3 [4]5]6

— 8
Pn50B.1 H ARM-RST| 9 | A| B | C|D|E | F
Forward External L /P-CL O] 1213 14]5]¢6
Force Limit 7 8
Pn50B.2 H P-CL 9 A B C D E F
Reverse External L /N-CL 0| 1|23 |4 )|5]F6
Force Limit 7 8
Pn50B.3 H N-CL 9 A B C D E F
Switching Servomotor L /SPD-D | 0 | 1 | 2 [ 3 | 4| 5]6
Movement Direction 7 8
Pn50C.0 H SPD-D 9 A B C D E F
Internal Set Speed L /SPD-A | 0 | 1 | 2 |3 | 4 |5]|6
Control 7 8
Pn50C.1 H SPD-A 9 A B C D E F
Internal Set Speed L /SPD-B | 0 | 1 | 2 | 3 | 4|56
Control 7 8
Pn50C.2 H SPD-B 9 A B C D E F
Selection 7 8
Pn50C.3 H C-SEL 9 A B C D E F
e L |/ZCLAMP| 0 | I | 2| 3 | 4|56

7 8
Pn50D.0 H ZCLAMP 9 A B C D E F
Reference Pulse Inhibit L ANHIBIT | 0 | 1 | 2 | 3 | 4 5|6

7 8
Pn50D.1 H INHIBIT | 9 | A|B | C|D| E|F
Gain Changeover L /G-SEL 0 1 2 3 4 5 6 7 g
Pn50D.2 H G-SEL 9 A B C D E F
Polarity Detection L /P-DET | 0 | 1 | 2|3 | 4|56 ; g
Pn50D.3 H P-DET 9 A B C D E F
Reference Pulse Input L /PSEL 0| 1|2 |3 ]4|5]6
Multiplication Switching 7 8
Pn515.1 H PSEL 9 A B C D E F

n Wiring and Connection
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3.3.1 Input Signal Allocations

3)

Example of Input Signal Allocation

The procedure to replace Servo ON (/S-ON) signal allocated on CN1-40 and Forward External Force Limit (/
P-CL) allocated on CN1-45 is shown below.

Pn50A Pn50B
o ClCiu o
[l‘l. (g I () [ ] [I_I. ] b ] Before
o ez
[l‘l. =1 ] [l‘l. ojuf|a] At
Display after ;
Step Operation Keys Operation
= —T T ) Press the MODE/SET Key to select the parameter setting. If a
1 II—I I '—, I, ,I | parameter other than Pn50A is displayed, press the UP or
L = 1= J DOWN Key to set Pn50A.
r —T ) Press the DATA/SHIFT Key for approximately one second to
2 o [ i @ | display the current data of Pn50A.
e ) Uiy siva | /S-ON is allocated on CN1-40.)
r — — ) Press the UP key to set to the value on the far right "1"
3 M I—I ,’ II_II ,’ (PnS0A.0 = 1).
I J (Sequence input signals can be freely set.)
r — — N Press the DATA/SHIFT Key to select the second digit from
4 M I_I ,I '_, ,I @ | the right. Press the UP key to set to "5."
1= - J paas4 | (Changes the allocation of /S-ON from CN1-40 to CN1-45.)
s - | ':, | @ Press the MODE/SET Key.
LI L) Nl J| =9 The data flashes and is saved.
Display flashes MODE/SET
— — T —1 —) Press the DATA/SHIFT Key for approximately one second to
6 O[S E@? i
L 3l I—{ | o3 return to the display Pn50A.
7 [ - INIEIY ] Press the UP key to display Pn50B.
Un (] =l E =]
, . Press the DATA/SHIFT Key for approximately one second to
8 5 5 l_'[ | () display the current data of Pn50B.
L ] oama | (/P-CL is allocated on CN1-45.)
, . Press the DATA/SHIFT Key to select the third digit from the
9 5 ! l_'l | () right. Press the DOWN Key to set "0."
LI—I,I (] y oam« | (Changes the allocation of /P-CL from CN1-45 to CN1-40.)
' Iy (=) Press the MODE/SET Ke
— y.
10 LI—'. IS - l_' =y 04 The value flashes and is saved.
Display flashes. MODE/SET
p . Press the DATA/SHIFT Key for approximately one second to
11 | —|1 3@: return to the display Pn50B. /S-ON is mapped on CN1-45,
LI (][] ] ) o4 | and /P-CL is mapped on CN1-40.
12 | To enable the change in the setting, turn the power OFF and ON again.




3.3 I/0 Signal Allocations

<Input signal polarities>
Input signal polarities are as follows when sequence input circuit is connected to a sink circuit. If connected to
a source circuit, polarities are reversed. For details, refer to 3.4.2 Sequence Input Circuit.

Signal Level Voltage Level Contact
ON Low (L) level ov Close
OFF High (H) level 24V Open

(4) Checking Input Signals

Input signal status can be checked using the input signal monitor (Un005). As for the input signal monitor
(Un005), refer to 8.6 Monitoring Input Signals.

3.3.2 Output Signal Allocations

Output signals can be allocated to I/O signal connectors (CN1) in accordance with the parameter setting of
Pn50E, Pn50F, Pn510, and Pn512.

(1) Checking Factory Settings

Factory settings can be checked using the following parameters.

Pn50E
| o 1
i Jicy) i
|— Allocates /COIN signal to CN1-25, -26.
Allocates /V-CMP signal to CN1-25, -26.
Allocates /TGON signal to CN1-27, -28.
Allocates /S-RDY signal to CN1-29, -30.
Pn50F
e
(i I_l]
|— Not to use /CLT signal.
Not to use /VLT signal.
Not to use /BK signal.
Not to use /WARN signal.
Pn510
e
ﬂuuuu]
|— Not to use /NEAR signal.
Reserved (Cannot be changed)
Not to use /PSELA signal.
Reserved (Cannot be changed)
Pn512

|— Not to invert CN1-25, -26 output signals.
Not to invert CN1-27, -28 output signals.
Not to invert CN1-29, -30 output signals.
Reserved (Cannot be changed)

n Wiring and Connection
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3 Wiring and Connection

3.3.2 Output Signal Allocations

(2) Changing Output Signal Allocations

pletion (/COIN) signal in speed control is "Invalid."
* Inverting the polarity of the brake signal (/BK), i.e. positive logic, will prevent the hold-
IMPORTANT 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.

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

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

/ N
Output Signal Names Outout Sianal / CN1 Pin Numbers A Invalid
and Parameters utput Sig 25 (26) 27 (28) 29 (30) (not use)
Positioning Completion
Pn50E.0 /COIN 1 2 3 ) 0
—
Output Signal Names : CN1 Pin Numbers Invalid
and Parameters O el 25 (26) 27 (28) 29 (30) (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 1 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
Reference Pulse Input
Multiplication Switching
Output /PSELA 1 2 3 0
Pn510.2
Pn512.0=1 Polarity inversion of CN1-25 (26) 0
Pn512.1=1 Polarity inversion of CN1-27 (28) (Not invert at fac-
Pn512.2=1 Polarity inversion of CN1-29 (30) tory setting)
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3.3 I/0 Signal Allocations

(3) Example of Output Signal Allocation

The procedure to set Movement Detection (/TGON) signal of factory setting to "Invalid" and allocate Brake

Interlock (/BK) signal is shown below.
Pn50E Pn50F

13 f NN
[l‘l, o o O O O i
3|7 ] | 1) 77
[l‘l, Jlu) | o] |njulc|iu)] Afer
Step Dggéar;t?gt:r Keys Operation
— gy pp— Press the MODE/SET Key to select the parameter setting.
1 II—I M ,—, I, ,I IL If a parameter other than Pn50E is displayed, press the UP
- L or DOWN Key to select Pn50E.
( =25 Press the DATA/SHIFT Key for approximately one second
2 ] ] l:l II II to display the current data of PnSOE.
— (/TGON is allocated on CN1-27 (28).)
( il Press the DATA/SHIFT Key to select the third digit from
3 M7 II ,I II II the right. Press the DOWN Key to set "0."
—1= 1 (Sets /TGON "Invalid.")
Al Press the MODE/SET Key.
4 ) 1 The data flashes and is saved.
Display flashes.
[ 0 clrlc ) Press the DATA/SHIFT Key for approximately one second
5 — il oYg | toreturn to the display Pn50E.
~ o DATA/4
Press the UP Key to display Pn50F.
6 ([o[_]=[P]C)
U U = ]
Press the DATA/SHIFT Key for approximately one second
7 e InllE to display the current data of PnSOF.
(U [ (A { { w3 | (/BKis setto "Invalid.")
Press the DATA/SHIFT Key to select the third digit from
8 Al alslts @ the right. Press the UP Key to set "2."
U] () [y ) Sy % . wova | (Allocates /BK to CN1-27 (28).)
1l I_I‘ Press the MODE/SET Key.
9 )| K The value flashes and is saved.
Display flashes. NoDE/SET
~ o | Pressthe DATA/SHIFT Key for approximately one second
10 - Clrolc ] to return to the display PnSOF. /TGON is set as "Invalid"
=z DTA/ and /BK is allocated on CN1-27 (28).

11 To enable the change in the setting, turn the power OFF and ON again.

(4) Checking Output Signals

Output signal status can be checked using the output signal monitor (Un006). As for the output signal monitor

(Un0006), refer to 8.7 Monitoring Output Signals.

n Wiring and Connection
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3 Wiring and Connection

3.4.1 Reference Input Circuit

3.4

3.4.1
(1)

(2)

Examples of Connection to Host Controller

This section shows examples of SERVOPACK /0O signal connection to the host controller.

Reference Input Circuit
Analog Input Circuit

CNI1 connector terminals, 5-6 (speed reference input) and 9-10 (force reference input) are explained below.
Analog signals are either speed or force reference signals at the impedance below.

* Reference speed input: Approx. 14 kQ
* Reference force input: Approx. 14 kQ

The maximum allowable voltages for input signals is +12 V.

Analog Voltage Input Circuit Analog Voltage Input Circuit (D/A)
) SERVOPACK SERVOPACK
1.8 kQ (1/2 W) min. Host controller
V-REF or
12V— 25HP-10B A \T-REF
I 2kQ SG Approx.14 kQ min. D/A / [SG Approx.14 kQ min.
¥ o Y
oV oV

Position Reference Input Circuit

CNI1 connector terminals, 7-8 (reference pulse input), 11-12 (reference sign input) and 14-15 (clear input) are
explained below. The output circuits for the reference pulse and position error clear signal from the host con-
troller can be either a line-driver output or one of two types of open-collector output. The position reference
input circuits are shown below by output type.

Line-driver Output Circuit

Host controller SERVOPACK

A 150 O 4.7 kQ
{1
N —
Applicable Ili:& / [ 1 A [:] V3
driver: J
SN75ALS174
manufactured by

Texas Instruments
or the equivalent

2.8V < (H level) — (L level) < 3.7 V

If the above formula is not satisfied,
the inputs to the SERVOPACK will be
unstable. Pulses may be missed from
the reference pulse input, reference
inversion may occur for the reference
sign input, and the clear signal may
be OFF for the clear input.

Open-collector Output 1 Open-collector Output 2
(Power supply not included.) (Built-in 12-V power supply)
Host Controller SERVOPACK

Vce

R . Host Controller SERVOPACK
_IN 1500 4.7k [ PL1, PL2, or PL3 terminal

— 12V

/ Gx [:] IVFS{Z = ¢ T

‘liT” v ; |: 150 Q 4.7 kO
e F ] a3

VF=15t01.8V ¢ ;
Use the examples below to set pull-up resistor R1 so the input ‘l< /
current, i, falls between 7 mA and 15 mA. N
— 1.5V or %
Application Examples less at ON ov

R1=22kQwitha |[R1=1kQwitha | R1=180Q witha
Vcce of 24 V £5% Veec of 12V 5% | Vec of 5V 5%




3.4 Examples of Connection to Host Controller

3.4.2
(1)

Sequence Input Circuit
Photocoupler Input Circuit

CNI1 connector terminals 40 to 47 are explained below.

The sequence input circuit interface is connected through a relay or open-collector transistor circuit. When
connecting through a relay, use a low-current relay. If a low-current relay is not used, a faulty contact may
result.

Relay Circuit Example Open-collector Circuit Example
SERVOPACK SERVOPACK
24 VDC +24 VIN 3:3kQ 24 VDC +24 VIN 3:3KQ

= (soner (921 5 [sones 933

Note: The 24 VDC external power supply capacity must be 50 mA minimum.
For SEN input signal circuit, refer to 5.9.1 Absolute Data Request Signal (SEN).

The SERVOPACK s input circuit uses bidirectional photocoupler. Select either the sink circuit or the source
circuit according to the specifications required for each machine.

Note: « The connection examples in 3.2.3 to 3.2.5 show sink circuits.
» The ON/OFF polarity differs between when a sink circuit is connected and when a source circuit is connected.

Sink Circuit Source Circuit
24V 24V
+ SERVOPACK input - SERVOPACK input
[:] Y A3 K:_ [:] vazl |
l—ﬁ —> * B
Dy sz Oy a2 (]
— >
Input Signal Polarities Input Signal Polarities
. Voltage . Voltage
Signal Level Level Contact Signal Level Level Contact
ON Low (L) 0V Close ON High () 24V Close
level level
OFF High (H) 24V Open OFF Low (L) 0V Open
level level

n Wiring and Connection
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3 Wiring and Connection

3.4.2 Sequence Input Circuit

(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
CN8

24-V power supply

. S‘Qﬂ'tfh JHWBB1+ |4 3.3 kO

o
HWBB1- ) 333 K2 ﬂ* -

L d

Fuse

/HWBB2+ )6 3.3 kQ

|

|

|

|

|

|

[WN] —
ons ) vwal] [
/[HWBB2-,/ 5 py
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3.4 Examples of Connection to Host Controller

3.4.3 Sequence Output Circuit
Four types of SERVOPACK output circuit are available.

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

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

(1) Open-collector Output Circuit

CN1 connector terminals 37 to 39 (alarm code output) are explained below.
Alarm code signals (ALO1, ALO2, ALO3) are output from open-collector transistor output circuits. Connect
an open-collector output circuit through a photocoupler, relay or line receiver circuit.

Photocoupler Circuit Example Relay Circuit Example
5to 12 VDC
SERVOPACK
SERVOPACK Photocoupler 5t0 24 VDC

20 ] E—
¢ %

%7 oV

ov ov

Line Receiver Circuit Example

SERVOPACK

5t0 12 VDC

L

‘2 Y
oV

Note: The maximum allowable voltage and maximum current capacity for open-collector output circuits are as follows.
* Voltage: 30 VDC
¢ Current: 20 mA DC

(2) 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.

n Wiring and Connection

Relay Circuit Example Line Receiver Circuit Example

SERVOPACK SERVOPACK 5t0 12 VDC

5t0 24 VDC

- | ™ R
el — | B/

%ﬁ i %

oV

Note: The maximum allowable voltage and the allowable range of current capacity for photocoupler output circuits are as
follows.
* Voltage: 30 VDC
¢ Current: 5 to 50 mA DC
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3 Wiring and Connection

3.4.3 Sequence Output Circuit

(3) Line Driver Output Circuit

CNI1 connector terminals, 33-34 (phase-A signal), 35-36 (phase-B signal), and 19-20 (phase-C signal) are
explained below.

These terminals output the following signals via the line-driver output circuits.

 Output signals for which linear scale’s serial data is converted as two phases pulses (PAO, /PAO, PBO, /
PBO)
* Origin pulse signals (PCO, /PCO)

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

A
220 to
/1 e &

(4) Safety Output Circuit

The external device monitor (EDM1) for safety output signals is explained below.

A configuration example for the EDM1 output signal is shown in the following diagram.

SERVOPACK _Host controller

24V Power Supply
8| EDM1+

7§Zili é 7| EDM1- =l

IZ={gl

B Specifications

. . Output :
Type Signal Name Pin No. Status Meaning
ON Both the/ HWBBI1 and /HWBB?2 signals are working nor-
CN8-8 mally.
Output |EDMI . .
CN8-7 OFF The /HWBBI signal, the /HWBB2 signal, or both are not
working normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristic Remarks
Maximum Allowable Voltage 30 VvDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON LoV Voltage between EDM1+ to EDMI - at current is 50 mA.
Maximum Delay Time 20 ms ”Cl"lilr;lnegt;r(i)lrln Et]};elvﬂl-ange in/HWBBI1 or /HWBB?2 until the
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3.5 Linear Scale Connection

3.5

Linear Scale Connection

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

3.5.1 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.

3.5.2 Serial Converter Unit
(1) Model: JZDP-D0O0O-O0O0-E

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

ltems

JZDP-D0o0O-0O000-E JZDP-G00O-000-E

Power Supply Voltage

+5.0 V£5%, ripple content 5% max.

Current Consumption 1

120 mA Typ. 350 mA max.

Signal Resolution

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

1/256 pitch of input 2-phase sine
wave

Max. Response Frequency

250 kHz 100 kHz

Electrical Analog Input Signals #2 Differential input amplitude: 0.4 Vto 1.2V
Characteristics (cos, sin, Ref) Input signal level: 1.5V to 3.5V
Hall Sensor Input Signal CMOS level
Output Signal 3 Position data, hall sensor information, alarms
Output Method Serial data communications
Output Circuit Balance(.i type trangcenfer (SN75LBC176 or the equivalent), inter-
nal terminating resistor: 120 €
Approx. Mass 150 g
Mechanical ot ; . -
" Vibration Resistance 2
Characteristics 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°Cto55°C

Storage Temperature

-20°C to +80 °C

Humidity

20% to 90%RH (without condensation)

* 1. The current consumption of the linear scale and the hall sensor is not included in this value.
The current consumption of the linear scale and the hall sensor must be taken into consideration for
the current capacity of host controller that supplies the power. (The current consumption of the hall
sensor is about 40 mA.)

*2.

device may be damaged.
* 3. The transmission is enabled 100 to 300 ms after the power turns ON.

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

n Wiring and Connection
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3 Wiring and Connection

3.5.2 Serial Converter Unit

(2)

Model Designations

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

JZDP - 00000 - L0101 - 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
;Scirﬁ\l) 40A365C | 254 35A320A | 015
T 60A140C | 258 35A460A | 016
D005 | Manufactured by Sandard || B0A253C | 259 35A170H | 105
G005 | Renishaw pic None S;ieismuasizftlc 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 I T-type)
SGLGM- | 40A253C | 256 80A400B | 187
1M | 40A365C | 257 80A600B | 188
(Coreless) "goa140C | 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
g[g:)gre' 1ZA380B | 184 D16A145AP | 356
35D120A | 211 D20A100AP | 357
35D230A | 212 D20A135AP | 358
50D200B | 189 | . . | D20A170AP | 359
50D380B | 190 | cyiinder type)| D25A125AP | 360
1ZD200B | 191 D25A170AP | 374
1ZD380B | 192 D25A215AP | 362
D32A165AP | 363
D32A225AP | 364
D32A285AP | 365




3.5 Linear Scale Connection

(3) Analog Signal Input Timing

The following figure shows the input timing of the analog signals.

When the cos and sin signals are shifted 180 degrees, the differential signals are produced as the /cos and /sin
signals. The specifications of the cos, /cos, sin, and /sin signals are identical except for the phase.

Input the signals Ref and /Ref so that they shall cross each other as shown in the figure because they are input
into the comparator of the serial converter unit. When they are crossed, the output data will be counted up.

) 100% y
\ \ .k> ~
©
o
cos o
) \_/ \/ :
s 45° =
[/cos /\
cos, /cos, sin, /sin (A-) /
input voltage range: | |~
1.5V to 3.5V
sin
(B+)
/sin
) \/ < \_/ =
E E
> >
N o
o o
Ref, /Ref Ref ( : % :
input voltage range: Ref
1.5Vto35V (R+)
5t075% | 5t075%

i

Zero Point
Count Up Direction
—_—

# If the analog signal amplitude declines to about 0.35 V because of differential amplitude, the serial converter unit out-
puts an alarm.

» 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 without gases such as H5S.

o » Never perform insulation resistance and withstand voltage tests.

» 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.

n Wiring and Connection
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3 Wiring and Connection

3.5.3 Linear Scale Connection Examples

3.5.3 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 Serial converter unit SERVOPACK Host controller
*
CN2 CN1 )
Phase A |\ 33 ), PAO
R Phase A
/P s 34 J; IPAO g J>—
| Phase B ,\ 35 PBO
: . 36 ), /PBO RQ j>— Phase B
|
: | Phase C 19 PCO
! 20 } /PCO RO j>— Phase C
! : Output line-driver
[ SN75ALS194 manu-
| M factured by Texas
| Instruments or the
| : equivalent
1
. A PG5V 1 N
/| pcov,) 2 resy
) > PGOV
Connector Connector Connector sG
shell , ) shell OV ov
Shielded wire Connector shell D7 l ~e
shell ® T
Shielded wire

—O

Connector
@I shell T
hd

% 'z represents shielded twisted-pair wires. - Applicable line receiver: SN75fALS172 gr I\_II_ICB486
'y manufactured by Texas
Instruments, or the equivalent
R (terminating resistance): 220 to 470 Q

B Linear Scale Made by Renishaw plc

Linear scale
made by Renishaw plc Serial converter unit SERVOPACK . Host controller
% CN2 CN1
(A PS 5 PhaseAN 33 ), PAO
| R Phase A
'/ ps B "\_34 L /IPAO [ >
PhaseB~ 35 }, PBO
“\_36 ), /PBO RO > Phase B
PhaseC, 19 }, PCO
"\\_20 J, /PCO RO i>— Phase C

Output line-driver
SN75ALS194 manu-
factured by Texas
Instruments or the

equivalent
1 : PG5V » PG5V
5 : )l PGOV /2 | PGOV

Connector

shell Connector oV 1..SG ov
Connector I shell :JL hd

shell ®
Shielded wire Connector
D/ shell

. ; Applicable line receiver: SN75ALS175 or MC3486
* ‘x represents shielded twisted-pair wires. manufactured by Texas
v Instruments, or the
equivalent

R (terminating resistance): 220 to 470 Q

Connector
shell

Shielded wire
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3.5 Linear Scale Connection

B Linear Scale by Magnescale Co., Ltd.

+ SR75, SR85

Linear scale by
Magnescale Co., Ltd.

Host controller

Phase A

Phase B

Phase C

VY'Y

Connector
shell

ov

SERVOPACK
CN2 CN1 -~
5 PhaseA ,\ 33 PAO
34 ) IPAO RO
1 ' Phase B 35 PBO
b "\__36 %, /PBO RQ
! : PhaseC ~_ 19 }, PCO
Lo 20} /PCO RD
[ Output line-driver
[ SN75ALS194 manu-
o factured by Texas
' Instruments or the
o equivalent
E/:/\ PG5V ) 1 » PG5V
. }| PGOV 2 > PGOV
ov-1<cSG
Connector D_, ov
shell
Shielded wire

[

@1 ConnectorT

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

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

3.5.3 Linear Scale Connection Examples

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

Host controller

Linear scale Interpolator SERVOPACK .
Head CN2 CN1 P
5 PhaseA l\ 33 PAO
R >—— Phase A
C i bl I— /PS Phase B J ot ';J
onnection cable 4 ase 35}, PBO
made tg MaLgtggescale I : {W /PBO RO > Phase B
0., . [
: | Phase C 19 PCO
- F_20 J /PCO RO ,|'>— Phase C
[ Output line-driver
[ SN75ALS194 manu-
[ factured by Texas
o Instruments or the
o PG5V 1 equivalent
z : .A » PG5V
|\ /, PGOV /2 » PGOV
ov-14cS€ ov
Connector goennector D7 ov
shell
i i Connector
Shielded wire T @l ot T

Applicable line receiver: SN75ALS175 or MC3486
R manufactured by Texas
* ‘z represents shielded twisted-pair wires. Instruments, or the equivalent
¥ R (terminating resistance): 220 to 470 Q
» SL700, SL710, SL720, SL730

* Interpolator MJ620-T13

Host controller

Linear scale Interpolator SERVOPACK .
Head CN2 CN1 SN
5 PS 5 PhaseA PAO
6 "\_34 } /PAO RO >—— Phase A
Connection cable I— , | PhaseB . 35 ), PBO
made by Magnescale | °i>_ Phase B
AN Lo 36 ), IPBO RO
[ Phase C 19 PCO
Do __20 }; /IPCO R °i>_ Phase C
[ Output line-driver
[ SN75ALS194 manu-
[ factured by Texas
o Instl_'unllentls or the
equivalen!
12,14, 16 X /:/\PGOV 2
2 \)/ | > PGOV
; [
1 \_J
ov +5V
External power supply
ov-1<SC ov
Connector oV
Connector shell ;7
shell
i i Connector
Shielded wire T @I shal T
Applicable line receiver: SN75ALS175 or MC3486
N manufactured by Texas
* — represents shielded twisted-pair wires. Instruments, or the equivalent
v

R (terminating resistance): 220 to 470 Q



3.5 Linear Scale Connection

(2) Absolute Linear Scale
B Linear Scale Made by Mitutoyo

Absolute linear scale
made by Mitutoyo SERVOPACK . Host controller
5 PhaseA r\ 33 ), PAO
R Phase A
2 Z" P 2 34 ) IPAQ [ Gi>—
X Phase B 35 PBO
Lo 1236 %7PBO RO ai>—Phase B
1
: | Phase C 19 PCO
! 20 I /PCO RO >——Phase C
! Output line-driver
! SN75ALS194 manu-
! factured by Texas
! Instruments or the
! equivalent
y ol
1 : A PG5V » PG5V
5 k )' PGOV /2 | PGOV
T
4 }J,SEN +5V
A
2 ), SG
1).8G l
ey ov
$ <o~
ov
Connector ov
Connector shell
shel © i i Connector
Shielded wire T @l shell Applicable line receiver: SN75ALS175 or MC3486
. hd manufactured by Texas
* ‘ﬁ represents shielded twisted-pair wires. Instruments, or the equivalent

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 CN1 TN
PS 5 _PhaseA 33 PAO
R Phase A
s Ve "< 34 ) IPAO i j>— ase
[ Phase B 35 PBO
36 J, /PBO RO ~>——Phase B
Phase C ~_ 19 PCO
20 J /PCO ] :I'>_Phase c

Output line-driver
SN75ALS194 manu-
factured by Texas
Instruments or the
equivalent

I
I
I
I
I
I
I
I
I
I
:/\Pssv 1, pasy

I
j \|/}| PGOV ) 2 » PGOV

i
N
+
()]
<
n Wiring and Connection

SEN
p 'l
Q SG
s 1J,8G 1 oV
ov e’
Connector ov Applicable line receiver: SN75ALS175 or MC3486
g"é‘"”ecmro shell [ manufactured by Texas
Shielded wire T @l ConnectorT Instruments, or the equivalent

R (terminating resistance): 220 to 470 Q

* z represents shielded twisted-pair wires.
v
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3 Wiring and Connection

3.6.1 Connecting Regenerative Resistors

3.6

3.6.1

(2)

Connecting Regenerative Resistors

If the built-in regenerative resistor is insufficient, connect an external regenerative resistor by one of the fol-
lowing methods and set the regenerative resistor capacity (Pn600). As for precautions on selecting a regenera-

tive resistor and its specifications, refer to 2V Series Product Catalog (No.: KAEP S800000 42).

/\ WARNING

» Be sure to connect the regenerative resistor correctly. Do not short-circuit between B1/ @ and B2.
Doing so may result in fire or damage to the regenerative resistor or SERVOPACK.

Connecting Regenerative Resistors

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

SERVOPACKS: Model SGDV-R70F, -R90F, -2R1F, -2R8F, -R70A, -R90A, -1R06A,
-2R8A

Connect an external regenerative resistor between the B1/® and B2 terminals on the SERVOPACK. After
connecting a resistor, select the capacity. For more information on how to set the capacity of regenerative
resistors, refer to 3.6.2 Setting Regenerative Resistor Capacity.

Enlarged View

Tilals
7 | OO0
B @D
i@

o
o1
il

SERVOPACKS: Model SGDV-3R8A, -5R5A, -7R6A, -120A, -180A, -200A, -330A,
-1R9D, -3R5D, -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. After connecting the resistor, select the capacity. For more infor-
mation on how to set the capacity of regenerative resistors, refer to 3.6.2 Setting Regenerative Resistor Capac-
ity.

0
O
0
I

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

Enlarged View

(@0
s L0
B2l $) []
B3 @[ll
o1 UD
o2 O
v OO0
\ IJ'ﬁn




3.6 Connecting Regenerative Resistors

(3) SERVOPACKS: Model SGDV-550A and -260D

No built-in regenerative resistor is provided, so the external regenerative resistor is required. The regenerative
resistor units are as follows:

Note: The regenerative resistor unit is constructed from a number of resistors.

L Applicable Applicable :
p'\gfv'grgﬂcu ';‘ SERVOPACK Model | Regenerative Resg?nce Specifications
PRl SGDV- Resistor Unit
Three-phase | 550A JUSP-RAO05-E 3.13 Eight 25 Q (220 W) resistors are connected
200V in parallel.
Three-phase | 260D JUSP-RA18-E 18 Two series of two 18 Q (220 W) resistors
400 V each are connected in parallel.

Connect the B1/@ and B2 terminals of the SERVOPACK to the R1 and R2 terminals of the regenerative resis-
tor unit.

When using a regenerative resistor unit, leave Pn600 at its factory setting. Set Pn600 when using a non-
YASKAWA external regenerative resistor.

. SERVOPACK
Of g=—=
@ @

Regenerative Resistor Unit
JUSP-RAODO-E

[+ A

T @ s
AL ——
AL e e

Iﬂﬂlﬂﬂlﬂﬂlﬂﬂtﬂﬂm i
i

n Wiring and Connection
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3 Wiring and Connection

3.6.2 Setting Regenerative Resistor Capacity

3.6.2 Setting Regenerative Resistor Capacity

When using an external regenerative resister, set the Pn600 so that the regenerative resistor capacity is equiva-
lent to the resistor capacity.

/\ WARNING

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

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

Be sure to set the regenerative resistor capacity (Pn600) to a value that is in accordance with the allowable
capacity of the actual external regenerative resistor being used.

Note 1. If Pn600 is not set to the optimum value, alarm A.320 will occur.
2. When set to the factory setting of "0," the SERVOPACK’s built-in resistor has been used.

The setting will vary with the cooling method of external regenerative resistor:

* For natural convection cooling: Set the value to a maximum 20% of the actually installed regenerative
resistor capacity (W).
* For forced convection cooling: Set the value to a 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 (unit: 10 W)

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.

+ For safety, use the external regenerative resistors with thermoswitches.

o * When the external regenerative resistors for power are used at the rated load ratio,
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3.7 Noise Control and Measures for Harmonic Suppression

3.7

3.7.1

Noise Control and Measures for Harmonic Suppression

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

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.

« If installation conditions by the EMC directive must be met, refer to 2.5 EMC Installa-
tion Conditions in 2~V Series User's Manual Setup Linear Motor (No.: SIEP S800000
44).

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 shown below.

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

n Wiring and Connection
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3 Wiring and Connection

3.7.1 Wiring for Noise Control

(1)

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

200 VAC

2.0 mm?
min.

e Operation relay
sequence

+- - - — - e Signal generation
circuit (not included)

111

- 7 ﬂ
|
| Noise DC

filter power

- 4 — — — — L -

(Ground plate)

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, i should be twisted-pair wires.
*3.  When using a noise filter, follow the precautions in 3.7.2 Precautions on Connecting Noise Filter.

Correct Grounding

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

Grounding the Motor
Always connect ground terminal FG to the SERVOPACK ground terminal @. Also be sure to ground the
ground terminal @.

Ground both coil assembly and magnetic way of the servomotor.

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

Noise on the I/O Signal Cable

If the I/O signal cable receives noise, ground the 0 V line (SG) of the I/O signal cable. If the servomotor main
circuit cable is accommodated in a metal conduit, ground the conduit and its junction box. For all grounding,
ground at one point only.



3.7 Noise Control and Measures for Harmonic Suppression

3.7.2 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.

0

IMPORTANT

Some noise filters have large leakage currents. The grounding measures taken also

affects the extent of the leakage current. If necessary, select an appropriate leakage cur-
rent detector or leakage current breaker taking into account the grounding measures that
are used and leakage current from the noise filter. Contact the manufacturer of the noise

filter for detai

Is.

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

Incorrect

Correct

)

Noise
Filter

777

Ground plate

Noise
Filter

(E—

Ground plate

/77 1: B

— = “: Noise

=

Filter

Ground plate

L

Filter

[l

/77
Ground plate

AAA

\

Separate these circuits

vy

7

Separate the noise filter ground wire from the output lines.
Do not accommodate the noise filter ground wire, output lines and other signal lines in the same

duct or bundle them together.

Incorrect

Correct

Vo

Ground plate

>
e

e

|-

Filter

=

f

The ground wire
can be close to
input lines.

/7

7

Ground plate

n Wiring and Connection
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3 Wiring and Connection

3.7.3 Connecting a Reactor 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.

Incorrect Correct
T N.oise — > T N.oise —
— Filter — — Filter —»
SERVOPACK  SERVOPACK SERVOPACK ~ SERVOPACK
Q] |D = g | D
[ Shielded
ground wire
/77 /7
Ground plate Ground plate

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

\AAL

YYyvy

Control Panel
SERVOPACK
Noise [
i G
—] Filter kg @
SERVOPACK

o

o

I e

Ground —

Ground plate

3.7.3 Connecting a Reactor for Harmonic Suppression

The SERVOPACK has reactor connection terminals for power supply harmonic suppression that can be used
as required. Refer to 2~V Series Product Catalog (No.: KAEP S800000 42) for precautions on selecting an AC
or DC reactor and its specifications.

Connect a reactor as shown in the following diagram.

SERVOPACK with 100-VAC Power Input SERVOPACK with 200/400-VAC Power Input
Power SERVOPACK SERVOPACK
supply AC reactor DC reactor

2000 L1 2008 o1
B\ )
L2
©2

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. Reactors are not included. (Sold separately.)
3. DC reactors cannot be connected to SERVOPACKSs with a single-phase 100-V power input.

3-48



4

Trial Operation

4.1 Inspection and Checking before Trial Operation ... ................. 4-2
4.2 Trial Operation for Servomotor withoutLoad ...................... 4-2
4.3 Trial Operation for Servomotor without Load from Host Reference . .. .. 4-3
4.3.1 Inspecting Connection and Status of InputSignals . .......................... 4-4
4.3.2 Trial Operationin Speed Control . ....... ... .. ... . . i, 4-6
4.3.3 Trial Operation under Position Control from the Host Controller
with the SERVOPACK Used for Speed Control . ............................ 4-7
4.3.4 Trial Operation in Position Control ........... ... .. .. ... . . ... . ... . . 4-8
4.4 Trial Operation with the Servomotor Connected to the Machine ....... 4-9
4.5 Test Without Motor Function .. ...... ... ... ... .. ... ... .. .. .... 4-11
4.5.1 Related Parameters . ........... . . . i 4-11
4.5.2 Limitations . ... ... 4-12
4.5.3 Operating Procedure . . ... ... . e 4-13
4.5.4 Operator Displays during Testing without Motor .. .......................... 4-14

H Trial Operation

4-1



4-2

4 Trial Operation

4.1

(1)

4.2

Inspection and Checking before Trial Operation

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

Servomotors

Inspect and check the following items, and take appropriate measures before performing trial operation if any
problem exists.

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

Note: When performing trial operation on a servomotor that has been stored for a long period of time, perform the inspec-
tion according to the procedures described in 1.7 Inspection and Maintenance.

SERVOPACKSs

Inspect and check the following items, and take appropriate measures before performing trial operation if any
problem exists.

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

Trial Operation for Servomotor without Load

For the trial operation for servomotor without load, refer to 2-V Series Users Manual, Setup, Linear Motor
(No.: SIEP S800000 44).



4.3 Trial Operation for Servomotor without Load from Host Reference

4.3 Trial Operation for Servomotor without Load from Host

Reference

Check the following items before performing trial operation of the servomotor without load from host refer-
ence.

* Check that servomotor operation reference input from the host controller to the SERVOPACK and I/O sig-
nals are set properly.
* Check that the wiring between the host controller and SERVOPACK and the polarity of the wiring are cor-
rect.
* Check that all operation settings for the SERVOPACK are correct.
Perform the trial operation using the following procedure.

Confirm the check items and precautions
before trial operation.

Refer to 4.1 Inspection and Checking
before Trial Operation.

Preparations i

Check the connection and status of the input
signal circuits.

Refer to 4.3.1 Inspecting Connection

and Status of Input Signals.

L S

~

Trial Operation in Speed Control Trial Operation in Position Control

Refer to 4.3.4 Trial Operation in Position
Control.

I

I

I

| Refer to 4.3.2 Trial Operation in Speed
! Control.
|

I

I

Position Control with Host Controller

Refer to 4.3.3 Trial Operation under Position
Control from the Host Controller with the
SERVOPACK Used for Speed Control.

Trial Operation
in Each Control

L R g U Y

Trial Operation
in Combination
with Machine

Perform the trial operation of the servomotor with the machine.
Refer to 4.4 Trial Operation with the Servomotor Connected to the Machine.

_____________________________

Y

Actual Operation

N e e e e e - —

H Trial Operation
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4 Trial Operation

4.3.1 Inspecting Connection and Status of Input Signals

4.3.1

Inspecting Connection and Status of Input Signals

Check the items in step 1 before trial operation of the servomotor under speed control and position control ref-

erences from the host controller.

Check the connection and status of input signals using the following procedure.

Step Operation Reference
Connect the necessary input signals to the I/O signal connector (CN1) under the following con- | Refer to the following connec-
ditions. tion diagrams.

* It must be possible to input servo ON signal (/S-ON).
* The forward run prohibited (P-OT) and reverse run prohibited (N-OT) input signals must be | 3.2.3 Example of 1/O Signal
ON (L level) (i.e., the servomotor must be able to run in forward and reverse). Connections in Speed Control
Settings: CN1-42 and CN1-43 must be ON (low) or PnS0A.3 and Pn50B.0 must be set to 8 to | 3.2.4 Example of 1/0 Signal
disable the forward and reverse run prohibited function. Connections in Position Con-
trol
3.2.5 Example of I/O Signal
Connections in Force Control
1 CN1
Note:
* Return the settings to the previous ones after completing trial operation.
» Make sure that there is no reference input. 5.9 Absolute Linear Scales
* IfPn002.2 is set to 1, the absolute linear scale can temporarily be used as an incremental linear | 5. 77 Safety Function
scale, which makes it possible to perform trial operation of the servomotor without SEN signal | 3 2.2 Safery Function Signal
settings. (CN8) Names and Functions
Connect a safety function device to CN8 when using the safety function.
For the connecting method, refer to (1) Connecting a Safety Function Device.
2 | Connect the connector of the host controller to the I/O signal connector (CN1).
Turn ON the SERVOPACK power and make sure that the panel operator display is as shown
below.

I
L

SRNEE

Check the input signal using the input signal monitor (Un005) from the panel operator. If the dis-
play is not the same as shown below, correct the input signal setting.

ni I

11

[
I

Input signal LED display

P-OT /P-CON
N—OTT E/S—ON
1l

Top lights when input
I
I

[+ signal is high level.

i1
i

——

AN

/
-
U— IALM-RST

/P-CL
IN-CL
—— SEN

<+— Bottom lights when input
signal is low level.

Note:

+ If an absolute linear scale is being used, turn ON the SEN signal. The servomotor will not turn
ON when only the servo ON signal (/S-ON) is input.

» When the SEN signal is checked using the monitor display, the top of the LED will light
because the SEN signal is high when ON.

* Input signals can be also checked using wiring check function of SigmaWin+.

8.6 Monitoring Input Signals
3.3.1 Input Signal Allocations




4.3 Trial Operation for Servomotor without Load from Host Reference

(cont'd)

Step Operation

Reference

Input the /S-ON signal, then make sure that the display of the panel operator is as shown below.

4 [ U )

[

If an alarm display appears, correct it according to 9.1 Alarm Displays. If the cause of alarm is
not corrected, the servo ON signal cannot be input and the servomotor cannot be turned on.

9.1 Alarm Displays

This completes all preparations for trial operation. Perform trial operation in each control
method.

4.3.2 Trial Operation in Speed
Control

4.3.3 Trial Operation under
Position Control from the Host
Controller with the SERVO-
PACK Used for Speed Control
4.3.4 Trial Operation in Posi-
tion Control

(1) Connecting a Safety Function Device

Connect a safety function device using the following procedure.

1. Remove the servomotor connection terminal connector while pressing the lock.

Applicable SERVOPACKSs:

SGDV-R70F, -R90F, -2R1F, -R70A, -R90A, -1R6A, -2R8A, -1R9ID, -3R5D, -5R4D
For SERVOPACK models not listed above, it is not necessary to remove the servomotor connection ter-

minal connector. Go to step 2.

7 e =

i

ohie: Enlarged View

1. Press the lock.

Lock

Servomotor connection
terminal connector

2.Remove the servomotor
connection terminal connector
while pressing the lock.

H Trial Operation
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4 Trial Operation

4.3.2 Trial Operation in Speed Control

4.3.2

2. Slide the lock injector of the safety function jumper connector to the SERVOPACK side to
unlock and remove the safety function jumper connector.

Lec|

M el
1. Slide the lock injector
M |* to the SERVOPACK

Lock injector Safety function 2. Remove the safety function
jumper connector jumper connector while the lock
injector is slid to the SERVOPACK
side.

Note: The safety function jumper connector may be damaged if removed while the lock is still on.

3. Connect a safety function device to CN8.

Note: When not using the safety function, use the SERVOPACK with the safety function jumper connector (JZSP-
CVHOS5-E provided as an accessory) inserted in CN8. If the SERVOPACK is used without the jumper connector
inserted into CN8, no current will flow to the servomotor and no force will be output. In this case, "Hbb" will be dis-
played on the panel operator or the digital operator.

Trial Operation in Speed Control

Perform the following steps for trial operation in speed control. The steps are specified on the condition that
input signal wiring for the speed control has been completed according to 4.3.1 Inspecting Connection and
Status of Input Signals.

Step Operation Reference

3.2.3 Example of I/O Sig-
nal Connections in Speed
Control

1 Recheck the power supply and the input signal circuits, and turn ON the SERVO-
PACK control power supply.

5.3.1 Basic Settings for
Speed Control

3 | Turn ON the main circuit power supply of the SERVOPACK. -

Check that speed reference input (the voltage between V-REF and SG) is 0 V, and
turn ON the servo ON (/S-ON) input signal. 5.3.2 Reference Offset

Note: If the servomotor moves at a very low speed with the speed reference input at | Adjustment
0V, adjust the reference offset so that the servomotor will not move.

2 | Adjust the speed reference input gain (Pn300).

Gradually increase the voltage of the speed reference input (i.e., the voltage between
5 | V-REF and SG) from 0 V.
Note: The factory setting is 6 V at the rated speed.

5.3.1 Basic Settings for
Speed Control

8.1 List of Monitor Dis-
plays

8.1 List of Monitor Dis-
plays

8 | Check that the values in step 6 and step 7 (Un001 and Un000) are equal to each other. -

6 | Check the speed reference value using the monitor display (Un001).

7 | Check the motor moving speed using the monitor display (Un000).

Check the motor movement direction.
. L . . . 5.2.3 Servomotor Move-

9 Note: To switch the motor movement direction without changing the polarity of the o
ment Direction

analog speed reference, refer to 5.2.3 Servomotor Movement Direction

10 | Return the speed reference input to 0 V. -
11 | Turn OFF the servo ON signal (/S-ON). -




4.3 Trial Operation for Servomotor without Load from Host Reference

4.3.3 Trial Operation under Position Control from the Host Controller with the
SERVOPACK Used for Speed Control

To operate the SERVOPACK in speed control under the position control from the host controller, check the
operation of the servomotor after finishing the trial operation explained in 4.3.2 Trial Operation in Speed Con-

trol.

Step

Operation

Reference

Recheck the power supply and the input signal circuits, and turn ON the SERVO-
PACK control power supply.

3.2.3 Example of 1/0 Sig-
nal Connections in Speed
Control

Adjust the speed reference input gain (Pn300).

5.3.1 Basic Settings for
Speed Control

Set the encoder output resolution (Pn281).

5.3.7 Setting Encoder
Output Pulse

Turn ON the main circuit power supply of the SERVOPACK.

Check that speed reference input (the voltage between V-REF and SG) is 0 V, and
turn ON the servo ON (/S-ON) input signal.
Note: If the servomotor moves at a very low speed with the speed reference input at
0V, adjust the reference offset so that the servomotor will not move.

5.3.2 Reference Offset
Adjustment

To check the speed of the servomotor, execute a constant speed reference at a low
speed through the host controller.
Example: Visually check that the servomotor moves once per second with a speed
reference of 60 mm/s.
Note: If the speed of the servomotor is not correct, check the reference sent by the
host controller.

8.1 List of Monitor Dis-
plays

To check the movement of the servomotor, execute a simple positioning reference

through the host controller.

Example: Input a reference that is equivalent to 100 mm of movement for the servo-
motor. To confirm that the servomotor moved 100 mm, do a visual check or
check the feedback pulse counter (Un00OD [pulse])

Note: If the movement of the servomotor is not correct, check the reference sent by
the host controller.

8.1 List of Monitor Dis-
plays

Return the speed reference input to 0 V.

Turn OFF the servo ON signal (/S-ON).

H Trial Operation
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4 Trial Operation

4.3.4 Trial Operation in Position Control

4.3.4 Trial Operation in Position Control

Perform the following steps for trial operation in position control. The steps are specified on the condition that
input signal wiring for the position control has been completed according to 4.3.1 Inspecting Connection and Sta-
tus of Input Signals.

Step Operation Reference

3.2.4 Example of 1/O Sig-
nal Connections in Posi-
tion Control

1 Recheck the power supply and the input signal circuits, and turn ON the SERVO-
PACK control power supply.

2 Set the reference pulse form with Pn200.0 according to the output pulse form of the |5.4.1 Basic Settings for
host pulse reference form. Position Control

Set the reference unit, and then set the electronic gear ratio according to the host con-
troller. The electronic gear ratio is set in Pn20E and Pn210.

Turn ON the main circuit power supply of the SERVOPACK. -
Turn ON the servo ON (/S-ON) input signal. -

5.4.4 Electronic Gear

Output a low-speed pulse reference for an easy-to-check number of movements from
the host controller.

6 | Note: To ensure safety, set the reference pulse speed so that the motor speed will be
around 100 mm/s.

Check the number of reference pulses input to the SERVOPACK from the changes in
7 | the input reference pulse monitor before and after the reference. -
The input reference pulse can be checked with Un00C.

Check the actual number of motor movements from the changes in the feedback
8 | pulse monitor before and after the reference. -
The feedback pulse can be checked with Un00D.

Check that step 7 and step 8 satisfy the following formula.
Un00D = Un00C x (Pn20E/Pn210)

Check that the servomotor is moving in the direction specified by the reference.
10 Note: To switch the motor movement direction without changing the polarity of the | 5.2.3 Servomotor Move-
input pulse, refer to 5.2.3 Servomotor Movement Direction. ment Direction

Input a pulse reference for a comparatively large number of motor movements from
1 .
the host controller so that the servomotor will move at a constant speed.

Check the reference pulse speed input to the SERVOPACK from the input reference pulse speed monitor (mm/s).
The input reference pulse speed can be checked with Un007.
Note: Obtain Un007 from the following formula.

Pn20E " Scale pitch [pum] N 1
IPn210 | INumberof divisionsI 1000

Electronic  Linear scale resolution

12 Un007 = input reference pulse speed [pulses/s]

gear ratio
13 Check the motor moving speed (mm/s). The motor moving speed can be checked _
with Un000.
14 Check that the values in step 12 and step 13 (Un007 and Un000) are equal to each B
other.

15 | Stop the pulse reference and turn OFF the servo ON signal (/S-ON). -




4.3 Trial Operation for Servomotor without Load from Host Reference

4.4

Trial Operation with the Servomotor Connected to the Machine

Perform the following steps for trial operation when the servomotor is connected to the machine.
The steps are specified on the condition that trial operation for servomotor without load has been completed in
each control method.

/N\ WARNING

» Malfunctions that occur after the servomotor is connected to the machine may not only damage the
machine, but may also cause an accident resulting in death or injury.

@

IMPORTANT

connected to the machine to provide a protective function.

Enable the overtravel signals (P-OT and N-OT) during trial operation with the servomotor

Step

Operation

Reference

Turn ON the control power and main circuit power supplies and make the settings for
mechanical configuration related to protective function such as safety function, over-
travel, and brake.

When using the safety function, connect a safety function device to CN8.

Note:

5.11 Safety Function

+ When not using the safety function, use the SERVOPACK with the safety function | 3.2.2 Safety Function Sig-
1 jumper connector (JZSP-CVHOS5-E provided as an accessory) inserted into CN8. If | nal (CN§) Names and
the SERVOPACK is used without the jumper connector inserted into CN8, no cur- | Functions
rent will flow to the servomotor and no force will be output. In this case, "Hbb" 5.2.4 Overtravel
will be displayed on the panel operator or the digital operator. 5.2.5 Holding Brakes
* When checking the operation of a brake installed on the machine, take advance
measures to prevent vibration due to gravity acting on the machine or external
forces before checking the brake operation. Check that both servomotor and brake
operations are correct.
Set the necessary parameters for control method used. 5.3 Speed Control
2 5.4 Position Control
5.5 Force Control
Connect the servomotor to the machine while the power is turned OFF.
To power
supply
3 _
Turn ON the power to the machine (host controller) and then check that the SERVO- 526 Stopping S.
PACK is servo OFF status. Check again that the protective function in step 1 operates |~ OPPINE Servomo-
4 |normally. tors after /S-ON Turned

Note: For steps 4 to 8, take advance measures for emergency stop so that the servo-
motor can stop safely when an error occurs during operation.

OFF or Alarm Occur-
rence

H Trial Operation
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4 Trial Operation

(cont'd)
Step Operation Reference
Perform trial operation with the servomotor connected to the machine, following
each section in 4.3 Trial Operation for Servomotor without Load from Host Refer- | 4.3 Trial Operation for
5 |ence. Servomotor without Load
Check that the trial operation is completed with as the trial operation for servomotor | fiom Host Reference
without load. Also check the settings for machine such as reference unit.
6 Check the settings of parameters for control method used set in step 2 again. B
Check that the servomotor moves matching the machine operating specifications.
Adjust the servo gain and improve the servomotor response characteristics, if neces-
sary.
7 Note: The servomotor will not be broken in completely during the trial operation. 6 Adjustments
Therefore, let the system run for a sufficient amount of additional time to
ensure that it is properly broken in.
Write the parameters set for maintenance in /0.4 Parameter Recording Table.
Then the trial operation with the servomotor connected to the machine is completed.
. . . . . 10.4 Parameter Record-
8 Note: If the optional digital operator is used, parameters can be saved. SigmaWin+,

which is a tool for supporting the servo drive, can then manage the saved
parameters in files.

ing Table




4.5 Test Without Motor Function

4.5 Test Without Motor Function

The test without a motor is used to check the operation of the host controller and peripheral devices by simu-
lating the operation of the servomotor in the SERVOPACK, i.e., without actually operating a servomotor. This
function enables you to check wiring, verify the system while debugging, and verify parameters, thus shorten-
ing the time required for setup work and preventing damage to the machine that may result from possible mal-
functions. The operation of the motor can be checked during performing this function regardless of whether
the motor is actually connected or not.

SERVOPACK
Reference Zall®l Reference
Host controller ' :

Simulates the operation
>>>>>>>>>>>>>>>>>>>>>>> ) without motor.

)
X_Response .Response |

4.5.1 Related Parameters

The following parameters are used for the test without a motor.

; When ——
Parameter Meaning Enabled Classification
n.000O00 . .
[Factory setting] Disables the test without a motor.
n.O00O01 Enables the test without a motor.
Pn00C After restart Setup
n.00oaaqd Sets an incremental linear scale as encoder type for the test without a
[Factory setting] | motor.
n.O0100 Sets absolute linear scale as encoder type for the test without a motor.

Note: These settings are available only when the servomotors are not connected. When a servomotor is connected, the
SERVOPACK uses the settings of the servomotor.

H Trial Operation
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4.5.2 Limitations

4.5.2 Limitations

The following functions cannot be used during the test without a 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.

Can be
Fn No. Contents used or not
Motor not Motor
connected | connected
FnOOO | Alarm history display ©) O
Fn002 |JOG operation O O
Fn003 | Origin search O O
Fn004 | Program JOG operation O O
FnO05 | Initializing parameter settings O ©)
Fn006 | Clearing alarm history O O
Fn009 | Automatic tuning of analog (speed, force) reference offset O O
FnOOA | Manual servo tuning of speed reference offset O O
FnOOB | Manual servo tuning of force reference offset O ©)
FnOOC | Offset adjustment of analog monitor output O O
FnOOD | Gain adjustment of analog monitor output O O
FnOOE | Automatic offset-signal adjustment of the motor current detection signal X O
FnOOF | Manual offset-signal adjustment of the motor current detection signal X O
Fn010 | Write prohibited setting O O
Fn011 Servomotor model display O O
Fn012 | Software version display O O
Fn014 | Resetting configuration error in option modules O O
FnO1B | Vibration detection level initialization X X
FnO1E | Display of SERVOPACK and servomotor ID @) O
Fn020 | Origin setting X O
Fn030 | Software reset O O
Fn080 | Polarity Detection X X
Fn200 | Tuning-less levels 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

Note: O: Can be used
X : Cannot be used



4.5 Test Without Motor Function

4.5.3 Operating Procedure

Follow the steps below to execute the test without a motor using panel operator.

Step

Display after Operation

Keys

Operation

|
(e

v—u
MODE/SET

Press the MODE/SET Key to select the utility function.

Press the UP or DOWN Key to select the Pn00C.

DATA/4

Press the DATA/SHIFT Key for approximately one sec-
ond. The current data of Pn00C is displayed.

To enable the test without a motor, press the UP Key to
change the setting from n.00OMOO0 (factory setting) to
n.O0O01.

n.O0O00: test without a motor disabled.

n.OO01: test without a motor enabled.

DE/SET

Press the MODE/SET Key. The display began to flash
and the test without a motor has now been enabled.

.,

DATA/4

Press the DATA/SHIFT Key twice to select the second
digit of the data.

Press the UP or DOWN Key to select the encoder type.
(The display shows that the absolute linear scale is
selected.)

n.0000 : incremental linear scale (factory setting)
n.O0100 : absolute linear scale

|

i
| (N 1 [

Display flashes.

MODE/SET

Press the MODE/SET Key. The display began to flash
and the absolute linear scale is selected.

To enable the change in the setting, turn the power OFF and ON again.

H Trial Operation
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4 Trial Operation

4.5.4 Operator Displays during Testing without Motor

4-14

4.5.4 Operator Displays during Testing without Motor

The status display changes as shown below to show that the test without a motor is being executed.

(1)

(2)

Display on Panel Operator

*  The test without a motor operation in progress is indicated with £Sz.

|

—
—
I

—
_I

& |-

Displayed alternately

Display Status
run & tSt Power is supplied to the servomotor.
bb & tSt Power to the servomotor is OFF.

P-dt < tSt The polarity is being detected.

Pot = not = tSt Forward or reverse run is prohibited.
Pot & tSt Forward run is prohibited.

not & tSt Reverse run is prohibited.

Hbb < tSt In hard-wire base block (safety) state.

Note: The test without a motor status is not displayed during alarm occurs (A.O0O0).

Display on Digital Operator

An asterisk (*) is displayed before status display to indicate the test without a motor operation is in progress.

*B B -PRM/MON -
Un000= 00000
Un002= 00000
Un008= 0000000000
Un0OOD= 0000000000

(Example: Status of power to the servomotor is OFF)

Display Status
*RUN Power is supplied to the servomotor.
*BB Power to the servomotor is OFF.
*P DET The polarity is being detected.
*PTNT Forward or reverse run is prohibited.
*P-OT Forward run is prohibited.
*N-OT Reverse run is prohibited.
*HBB In hard-wire base block (safety) state.

Note: The test without a motor status is not displayed during alarm occurs (A.OOOO).
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5.1 Control Method Selection

5.1

Control Method Selection

The control method supported by the SGDV SERVOPACK are described below.

The control method can be selected with parameter Pn000.

Control Method Selection

oy Reference
Pn.000.1 Control Description Section
Controls servomotor speed by means of an analog voltage speed
reference. Use in the following instances.
FF'aDCE)?Dsettin ] Speed Control * To control speed 5'63,0,%; eoid
y 9 * For position control using the encoder pulse output from the
SERVOPACK to form a position loop in the host controller.
Controls the position of the machine by means of a pulse train
position reference. 5.4 Position
n.O0O10 Position Control Controls the position with the number of input pulses, and con- ' .
. . . Control
trols the speed with the input pulse frequency. Use when posi-
tioning is required.
Controls the servomotor’s output force by means of an analog 5.5 Force
n.0020 Force Control voltage force reference. Use to output the required amount of )
. . Control
force for operations such as stopping on contact.
Uses the three input signals /P-CON (/SPD-D), /P-CL (/SPD-A),
I [ d and /N-CL (/SPD-B) to control the speed as set in advance inthe | 5.6 Internal
n.0030 tnt;arna Set Speed Con- | GERVOPACK. Three operating speeds can be set in the SER- Set Speed
o VOPACK. Control
When selecting this control, an analog reference is not necessary.
Internal Set Speed Con-
n.0040 trol <> Speed Control
Internal Set Speed Con-
n.00S0 trol < Position Control
Internal Set Speed Con- | T, itchi des fi ino the fi trol method
n.0060 ese are switching modes for using the four control methods o
trol > Force Control | given above in combination. 1‘51031 OC}?C{ZZZ;ZZI
oo7o Position Control <> Select the control switching method that best suits the applica- Methods
n: Speed Control tion.
Position Control <>
n.0osn Force Control
n. 0000900 Force Control <> Speed
Control
Speed Control <> Speed 5.3.5 Zero
n.O0OAO Control with Zero The zero clamp function can be used in speed control. Clamp Func-
Clamp Function tion
Position Control <> 5.4.8 Refer-
n.00BO Position Control with | The reference pulse inhibit function can be used in position con- ence Pulse
) Reference Pulse Inhibit | trol. Inhibit Func-
Function tion

n Operation
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5.2.1 Servo ON Signal

5.2

5.2.1

(2)

5.2.2

Basic Functions Settings

Servo ON Signal

This sets the servo ON signal (/S-ON) that determines whether the servomotor power is ON or OFF.

Signal Setting

Connector . .
Type Name Pin Number Setting Meaning
Servomotor power is ON. Servomotor
ON
CN1-40 can be operated.
Input /S-ON . -
[Factory setting] Servomotor power is OFF. Servomo-
OFF
tor cannot be operated.

Note: Use parameter Pn50A.1 to allocate the /S-ON signal to another terminal. For details, refer to 3.3.1 Input Signal Allo-
cations for details.

start or stop the servomotor. Do not input the references first and then use the servo ON
signal or turn ON/OFF the AC power supply to start or stop. Doing so will degrade inter-

IMPORTANT nal elements and lead to accident. Input the servo ON signal while the servomotor stops.
While the servomotor is moving, the servo ON signal cannot be input.

o Always input the servo ON signal before inputting the speed/position/force reference to

Settings for Continuous Servo ON Signal

Parameter Pn50A.1 can be used to enable the Servo ON condition constantly.

Parameter Meaning E\:\Vahtﬁg d Classification

n.O000O Inputs the servo ON signal from the input terminal
Pn50A [Factory setting] | CN1-40. After restart Setup
n.O0O70 Constantly enables the servo ON signal.

cuit power supply is turned ON if the servo ON signal is set to be always enabled. When

inputting speed/position/force reference, be sure to implement safety measures for
IMPORTANT unexpected operation of the servomotor and machine.

SERVOPACK operation will be possible (i.e., power will be supplied) when an alarm is

reset after an alarm occurs. The servomotor or machine may operate unexpectedly if an

alarm is reset while a reference is being input.

o SERVOPACK operation will be possible (i.e., power will be supplied) when the main cir-

Polarity Detection

When using an incremental linear scale and a servomotor without any hall sensors, execute polarity detection
after the control power supply is turned ON.

The servo ON signal (/S-ON) can be received under the following conditions.

* The main circuit power supply is ON.
« No hard wire base block state
* No servo alarms

For details on the hard wire base block function, refer to 5.11.1 Hard Wire Base Block (HWBB) Function.




5.2 Basic Functions Settings

(1) Factory-set Input Signal Allocations (Pn50A.0 = 0)

If the factory settings are used to allocate the input signals (Pn50A.0 = 0), polarity detection will start when
the servo ON signal (/S-ON) is ON. The servo ready signal (/S-RDY) will be ON after polarity detection has
been completed, and the servo ON signal remains ON.

Connector . .
Type Name Pin Number Setting Meaning

Servomotor power is ON.

ON (closed) Polarity detection is executed once, and the servo

CN1-40 ON signal is ON. The servomotor will be ready
Input /S-ON [Factory setting] for operation (/S-RDY signal is ON.)

Servomotor power is OFF.

OFF (open) The servomotor cannot be used.

/S-ON input
(/P-DET)

/S-RDY output

i
¢+
Polarity detection

is being executed.
—Status display: P-dt

Polarity detection

completed.

—Normal operation
of servomotor

(2) Changing Input Signal Allocations (Pn50A.0 = 1)

The polarity detection signal (/P-DET) must be allocated under the following conditions.

* When designing a sequence for the host controller in which the servo ready signal is monitored and then the
servo ON signal is output.

* When using different timing for the execution of polarity detection and for sending the servo ON signal.

To use the /P-DET signal, the input signal must be allocated. For details, refer to 3.3.1 Input Signal Alloca-
tions.

When using polarity detection, the servomotor power will be ON when the /P-DET signal is ON, and polarity
detection will be executed only once when the /P-DET signal turns ON for the first time.

After polarity detection has been completed, the servomotor power will turn OFF and the servo ready signal
will turn ON. Then, polarity detection cannot be executed even if the /P-DET signal is turned ON and OFF.
When the control power supply is restored, polarity detection must be executed again.

Type Name gﬁr&nue;fér Setting Meaning
Servomotor power is ON.
ON (closed) | Servomotor will be ready for operation (/S-RDY
/S-ON CN1-40 signal is ON)
[Factory setting] -
OFF (open) Servomotor power is OFF.
Input P Servomotor cannot be used.
ON (closed) Polarity d_etectlon is executed only once when the
/P-DET Must be allocated /P-DET signal turns ON for the first time.
OFF (open) |—

Note: Use parameter Pn50D.3 to allocate the /P-DET signal for use. For details, refer to 3.3.1 Input Signal Allocations for
details.

n Operation
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5.2.3 Servomotor Movement Direction

o

When the polarity detection signal is set to be always enabled, polarity detection will
automatically start when the main circuit power supply is turned ON. If so, safety mea-
sures must be taken, because the operations of servomotor can become unpredictable.

IMPORTANT
5.2.3 Servomotor Movement Direction
The servomotor movement direction can be reversed with parameter Pn000.0 without changing the polarity of
the speed/position reference. This causes the movement direction of the servomotor to change, but the polarity
of the signal, such as encoder output pulses, output from the SERVOPACK does not change. (refer to 5.3.6
Encoder Output Pulses)
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 (No.: SIEP S800000 44).
Forward/ Applicable
Parameter Reverse Direction of Motor Movement and Encoder Output Pulse Oveﬁ‘r)avel (OT)
Reference
Motor speed
g + Force reference  Encoder output pulse
Forward 4 PAO P-OT
Reference Moves in Time
n.O00Oo forward PO | [ ]| Phases
The linear scale direction | Motor speed advanced
counts up by a
forward reference + Motor speed
pulse. Force reference ~ Encoder output pulse
[Factory setting] Reverse gg Time PAO -| |—| |—| L :gf;ﬁc'z ¢ |noT
Reference _ PBO
Moves in
reverse Motor speed
direction
Pn000
Motor speed
*a  Force reference Encoder output pulse
Forward g PAO I_
; Time P-OT
Reference |—| |‘| |‘|
DDD Moves in PBO Phase B
n. _ 1 reverse Motor speed advanced
The linear scale direction
counts up by a
reverse reference N Motor speed
pulse. Force reference  Encoder output pulse
Reverse = a0 [T presen
Reference M ; Time advanced N-OT
oves In
Moves| peo | LILJL
direction Motor speed

Note: SigmaWin+ trace waveforms are shown in the above table.

5-6




5.2 Basic Functions Settings

5.2.4

Overtravel

The overtravel limit function forces movable machine parts to stop if they exceed the allowable range of
motion and turn ON a limit switch.

/\ CAUTION

+ Installing limit switches
For machines that move using linear motion, connect limit switches to P-OT and N-OT of CN1 as shown below to
prevent machine damage. To prevent a contact fault or disconnection from causing accidents, make sure that the limit
switches are normally closed.

Servomotor

4— Forward direction
]

I:l SERVOPACK
Limit Limit
switch switch IN—_OT’ 43

P-OT

P42

» Axes to which external force is applied in overtravel
Vertical axes:
Occurrence of overtravel may cause a workpiece to fall, because the /BK signal is on, that is when the brake is
released. Set the parameter (Pn001 = n.CO0O010) to bring the servomotor to zero clamp state after stopping to prevent
a workpiece from falling.
Other axes to which external force is applied:
Overtravel will bring about a baseblock state after the servomotor stops, which may cause the servomotor to be
pushed back by the load’s external force. To prevent this, set the parameter (Pn001 = n.0010) to bring the servo-
motor to zero clamp state after stopping.
For details on how to set the parameter, refer to (3) Servomotor Stopping Method When Overtravel is Used.

Signal Setting

Type Name F%r?rl]\lnuerﬁtt?e" r Setting Meaning
ON Forward run alilowed.
P-OT CN1-42 Normal operation status.
Input OFF Forward run prohibited. Forward overtravel.
N.OT ON143 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.

are held. A clear signal (CLR) input is required to clear the error pulses.

When the servomotor stops due to overtravel during position control, the position errors
o For the clear signal, refer to 5.4.2 Clear Signal Setting.

IMPORTANT

n Operation

5-7



5-8

5 Operation

5.2.4 Overtravel

(2) 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.

; When o
Parameter Meaning Enabled Classification
n.2000 Inputs the Forward Run Prohibited (P-OT) signal from
[Factory setting] | CN1-42.
Pn50A
Disables the Forward Run Prohibited (P-OT) signal.
n.8O00O0O
Allows constant forward movement.
- y After restart Setup
n.O00O0O3 Inputs the Reverse Run Prohibited (N-OT) signal from
[Factory setting] | CN1-43.
Pn50B
Disables the Reverse Run Prohibited (N-OT) signal.
n.O00O0O8
Allows constant reverse movement.

A parameter can be used to re-allocate input connector number for the P-OT and N-OT signals. Refer to 3.3./
Input Signal Allocations for details.

(3) Servomotor Stopping Method When Overtravel is Used

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

* Dynamic brake
By short-circuiting the electric circuits, the servomotor comes to a quick stop.

* Decelerate to a stop
Stops by using emergency stop force.

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

After servomotor stopping, there are two modes.

* Coast mode

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

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

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

Parameter Stop Method Mode After When Enabled | Classification
Stopping
n.000O00
Fact tti
[Factory setting] DB
n.0C101 Coast
Pn001 After restart Setup
n.00002 Coast
n.O0O10 Zero clamp
Deceleration to a stop
n.000O20 Coast

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

* For details on servomotor stopping methods after the /S-ON (Servo ON) signal turns OFF or an alarm
occurs, refer to 5.2.6 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence.



5.2 Basic Functions Settings

B When Servomotor Stopping Method is Set to Decelerate to Stop

Emergency stop force can be set with Pn406.

Emergency Stop Force [Speed|  [Position ] [ Force | 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 servomotor at maximum
force. The maximum value of emergency stop force that is actually available, however, is limited to the
maximum force of the servomotor.

(4) Overtravel Warning Function

This function detects an overtravel warning (A.9A0) if overtravel occurs while the servomotor power is ON.
Using this function enables notifying the host controller when the SERVOPACK detects overtravel even if the
overtravel signal is ON only momentarily.

To use the overtravel warning function, set digit 4 of Pn0OD to 1 (detects overtravel warning).

Note: The overtravel warning function is supported by software version 001A or later. The software version can be
checked with Fn012. For details, refer to 7.14 Sofiware Version Display (Fn012).

B Warning Output Timing

OFF | ON
Servomotor power
Overtravel input signal Disabled [Enabled] Disabled |Enabled Disabled

(P-OT, N-OT signals)

Normal status J Warning status | Normal status

One second

Overtravel warning
(A.9A0)

Warning not detected. Warning status automatically cleared]

<Notes>

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

» Warnings are not detected for overtravel in the reverse direction from the reference.
Example: A warning will not be output for a forward reference even if the N-OT signal (reverse run prohibited)

turns ON.

» A warning can be detected in either the forward or reverse direction, when there is no reference.

» A warning will not be detected when the servomotor power is OFF even if overtravel occurs.

» A warning will not be detected when the servomotor power changes from OFF to ON even if overtravel status
exists.

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

/\ CAUTION

» The overtravel warning function only detects warnings. It does not affect on stopping for overtravel or
motion operations at the host controller. The next step (e.g., the next motion or other command) can be
executed even if an overtravel warning exists. However, depending on the processing specifications and
programming for warnings in the host controller, operation may be affected when an overtravel warning
occurs (e.g., motion may stop or not stop). Confirm the specifications and programming in the host control-
ler.

* When an overtravel occurs, the SERVOPACK will perform stop processing for overtravel. Therefore, when
an overtravel warning occurs, the servomotor may not reach the target position specified by the host con-
troller. Check the feedback position to make sure that the axis is stopped at a safe position.

B Related Parameter

Parameter Meaning When Enabled | Classification
n.oLtd . Does not detect overtravel warning. )
Pn00D | [Factory setting] Immediately Setup
n. 1000 Detects overtravel warning.

n Operation
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5.2.5 Holding Brakes
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5.2.5

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.

Servo ON signal  OFF | ON OFF
(/S-ON) \
OFF ON OFF

Servomotor power p N3
Brake signal (/BK) - \ ON \\ OFF
Brake contact part Brake applied Brake release N Brake applied
(lining) b N *
Position reference/ ov

Speed reference

AN

Motor speed

*2

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

%2,  After the/S-ON signal has turned ON and 50 ms has passed since the brake was released, output the reference from
the host controller to the SERVOPACK.

*3.  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.



5.2 Basic Functions Settings

(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

Power supply L1

Servomotor

u
L2 v
L1C
L2C @ i
onz| | | 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
5t024 VDC
Emergency stop
Photocoupler - 5
ov

malfunction.

» The brake signal (/BK) cannot be used with factory settings. The output signal must
be allocated. Refer to (3) Brake Signal (/BK) Allocation 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

n Operation
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5.2.5 Holding Brakes

(2)

3)

(4)

Brake Signal (/BK) Setting

This output signal controls the brake. The output signal must be allocated with Pn50F. 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 /S-ON signal is turned OFF.
The brake OFF timing can be adjusted with Pn506.

Connector . :
Type Name Pin Number Setting Meaning
ON (closed) Releases the brake.
Output /BK Must be allocated .
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
The brake signal (/BK) is not allocated at shipment. Use parameter Pn50F.2 to allocate the /BK signal.

Connector
Pin Number . When | Classifica-
Parameter Meaning Enabled tion
+ Terminal | - Terminal
n.0oO0O
[Factory - - The /BK signal is not used.
setting]
The /BK signal is output from output
e n.0100 CN1-25 CN1-26 terminal CN1-25, 26, After Setup
The /BK signal is output fi tput restart
e signal is output from outpu
n.0200 CN1-27 CN1-28 terminal CN1-27, 28.
The /BK signal is output from output
n.O0300 CN1-29 CN1-30 terminal CN1-29, 30.
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 /S-ON signal is turned OFF. Use
parameter Pn506 to change the timing to turn OFF the servomotor power after the /S-ON signal has turned
OFF.

Brake Reference-Servo OFF Delay Time [Speed]| [Position] [Force] I
Classification
Pn506 Setting Range Setting Unit Factory Setting When Enabled
0to 50 10 ms 0 Immediately Setup
* When using the servomotor to control a vertical SON out
axis, the machine movable part may shift slightly (CN1- 40)p Servo ON | Servo OFF

depending on the brake ON timing due to gravity or
an external force. To eliminate this slight shift, set
parameter so that the power to the servomotor turns
OFF after the brake is applied.

* This parameter changes the brake ON timing while
the servomotor is stopped.

/BK output Brake released| Brake applied
(ON) | (OFF)
Power to motor | Power to motor! No power to motor
| |

«—»
Pn506
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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 Runnin Speed Position F
g J 9 [Speed] | | Classification
Pn508 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 10 ms 50 Immediately Setup
/BK Signal Output Conqmons /S-ON input oo
When Servomotor Moving or alarm or W
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- | OFF

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

i

tor is turned OFF. ON !
* When the time set in Pn508 is E i
exceeded after the power to the Brake | '
servomotor is turned OFF. /BK output e | B’a‘;g;’ﬁg".ied
O pnsog >
» The servomotor will be limited to its maximum speed even if the value set in Pn583 is
o 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.

n Operation
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5.2.6 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence

5.2.6 Stopping Servomotors after /S-ON Turned OFF or Alarm Occurrence

The servomotor stopping method can be selected after the /S-ON (Servo ON) signal turns OFF 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 or the /S-ON signal is ON and OFF with a
reference input applied to start and stop the servomotor, which may result in deterio-
ration of the internal elements in the SERVOPACK.

Use speed input references or position references to start and stop the servomotor.

« If the main circuit power supply or the control power supply is turned OFF but the
/S-ON signal is not OFF, the stopping method for servomotor cannot be set in the
parameters. Use the following method to stop the servomotor.

If turning OFF the main circuit power supply, but the /S-ON signal is not OFF, the ser-
vomotor will be stopped by dynamic braking.
If turning OFF the control power supply, but the /S-ON signal is not OFF, the stopping
method will vary with the SERVOPACK model. Two stopping methods are available.
+ SERVOPACK models for servomotors that stop by coasting:

SGDV-330A and -550A
+ SERVOPACK models for servomotors that stops by dynamic braking:

All SERVOPACKS other than those listed for coasting.
If the servomotor must be stopped by coasting rather than by dynamic braking when
the main circuit power supply or the control power supply is turned OFF but the
/S-ON signal is not OFF, arrange the sequence externally so the current will be cut off
for servomotor wires U, V, and W.
To minimize the coasting distance of the servomotor to come to a stop when an alarm
occurs, 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.
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 Servomotor after /S-ON Signal is Turned OFF
Use Pn001.0 to select the stopping method for the servomotor after the /S-ON signal is OFF.

Parameter Stop Mode Mode After Stopping | When Enabled | Classification
n.000O00
[Factory setting] |pR DB
Pn001 nOoOoA Coast After restart Setup
n.0O0002 Coast Coast

Note: Similar to the Coast Mode, the n.0O0OO0 setting (which stops the servomotor by dynamic braking and then holds it
in Dynamic Brake Mode) does not generate any braking force when the servomotor stops or when it moves at very
low speed.
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(2) Stopping Method for Servomotor When an Alarm Occurs

There are two types of alarms (Gr.1 and Gr.2) that depend on the stopping method when an alarm occurs.
Select the stopping method for the servomotor when an alarm occurs using Pn001.0 and Pn00B.1.

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

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

Refer to the information on alarm stopping methods in 9.1.1 List of Alarms.

B Stopping Method for Servomotor for Gr.1 Alarms

The stopping method of the servomotor when a Gr.1 alarm occurs is the same as that in (1) Stopping Method

for Servomotor after /S-ON Signal is Turned OFF.

Parameter Stop Mode Msciggébi\;tgr When Enabled Classification
n.00000
[Factory setting] DB DB
Pn001 n. oo Coast After restart Setup
n.O0002 Coast Coast
B Stopping Method for Servomotor for Gr.2 Alarms
Parameter Mode After When Classifica-
PnoO0OB Pn001 Stop Mode Stopping Enabled tion
n.00000 DB
n.O00O00O [Factory setting] Zero-speed stop-
[Factory setting] n.O00O01 ping* Coast
0as
n.000O2 After Set
n.00O00 DB restart ctup
[Factory setting] | pp
n.0O0010 n o000 .
oast
n.0O00O02 Coast

*  Zero-speed stopping: The speed reference is set to 0 to stop quickly.
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.

n Operation
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5.2.7 Instantaneous Power Interruption Settings

5.2.7

Instantaneous Power Interruption Settings

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

to the SERVOPACK's main circuit is interrupted.

Pn509

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

If the power interruption time is shorter than the set value in Pn509, the servomotor will continue operation. If
it is longer than the set value, the servomotor’s power will be turned OFF during the power interruption. The
servomotor is turned ON when power supply to the main circuit recovers.

Main circuit
power supply

Set value for
Pn509

Servomotor
status

Set value for Pn509 > OFF time (t)

Instantaneous power interruption

Set value for Pn509 < OFF time (t)
Instantaneous power interruption

Main circuit [

OFF time (t) power supply

Power ON

A 4

A 4

OFF time (t)

4—» Set value for

[
Set value for E E '

]
1
] ]

' Pn509 ie»i Set value for

1 Pn509 < OFF time (t)

1
Pn509 = OFF time (t) '
N Power OFF

1
]
I
I
1
! Servomotor

status

Instantaneous power interruption

Operation
/continues. Power ON |

4\ Forced OFF

Instantaneous power interruption

Note: If the instantaneous power interruption is longer than the set value of Pn509, the /S-RDY signal turns OFF.

O

IMPORTANT

» The holding time of the control power supply for the 200-V SERVOPACKS is approxi-

mately 100 ms. The holding time of the control power supply for the 100-V SERVO-
PACKSs is approximately 65 ms. If the control power supply makes control impossible
during an instantaneous power interruption, the same operation will be performed as
for normally turning OFF the power supply, and the setting of Pn509 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 servomotor is large and an undervoltage alarm (A.410)
occurs, the setting of Pn509 will be ignored.

The holding time of the control power supply (24 VDC) for the 400-V SERVOPACKSs
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.

5.2.8

Motor Maximum Speed

By setting 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 5.3.6 Encoder Output Pulses.

Pn385

Motor Maximum Speed [Speed] [Position]| [ Force ] o
Classification
Setting Range Setting Unit Factory Setting When Enabled
1 to 100 100 mm/s 50 After restart Setup
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5.2.9

SEMI F47 Function (Force Limit Function for Low DC Power Supply Voltage
for Main Circuit)

The force limit function detects an undervoltage warning and limits the output current if the DC power supply
voltage for the main circuit in the SERVOPACK drops to a specified value because the power was momen-
tarily interrupted or the power supply voltage for the main circuit was temporality lowered.

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 servomotor to
continue operating without stopping for an alarm or without recovery work even if the power supply voltage

drops.

O

IMPORTANT

This function is able to cope with instantaneous power interruptions in the voltage and
time ranges stipulated in SEMI F47. An uninterruptible power supply (UPS) is
required as a backup for instantaneous power interruptions that exceed these voltage
and time ranges.

This 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-VAC SERVO-
PACKs.)

<Control Power Supply Restrictions>
SERVOPACK with 400-VAC Power Input: Provide the control power supply from a 24-
VDC power supply that complies with SEMI F47 standards.

SERVOPACK with 100-VAC Power Input: 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 limits 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 machine to set parameters while confirming correct operation.

Setting the Instantaneous Power Cut Hold Time lengthens the amount of time from
when the power supply is turned OFF until the motor current turns OFF. Turn the
servo ON signal ON and OFF to instantly stop the motor current.

n Operation
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5.2.9 SEMI F47 Function (Force Limit Function for Low DC Power Supply Voltage for Main Circuit)

(1) Execution Method

This function can be executed either with the host controller and the SERVOPACK or with the SERVOPACK
only.

B With the Host Controller and the SERVOPACK

The host controller limits the force in response to an undervoltage warning.
The host controller removes the force limit after the undervoltage warning is cleared.

Main circuit power interruption time

(" Main circuit
input power supply

in circui 280V Main circuit bus voltage drops slowly
Main circuit { 2 because output force is limited. /

bus voltage | 200V £-----------=S ,J-M--------t)-- -
ain circuit bus voltage
SERVOPACK 4 \I increases by recovery
Undervoltage of the main circuit power.
warning detected
L Force limit
07 W N
(" Undervoltage The force is limited in
warnin _— response to an under-
9 voltage warning.
Host A /
controller Z)f;i::g;'t | Force limit ends.
~
000 mmmm o

*1. 560V for 400-V power supply.
%2, 400 V for 400-V power supply.

B With the SERVOPACK only

The force is limited in the SERVOPACK in response to an undervoltage warning.

The SERVOPACK controls the force limit value in the set time after the undervoltage warning is cleared. Use
Pn008.1 to specify whether the function is executed by the host controller and SERVOPACK or by the SER-
VOPACK only.

Main circuit power interruption time

rMain circuit
input power supply

Main circuit bus voltage drops slowly because
output force is limited.

Main circuit
SERVOPACK § bus voltage [ Main circuit bus voltage

increases by recovery
of the main circuit power.

Undervoltage Y

warning detected St lue for P25

Force limi starts, \i%l
Force limit - ’
L | Setting value for Pn424 ——
OOA) _______________________________________________________________________________

*1. 560 V for 400-V power supply.
*2. 400 V for 400-V power supply.
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(2) Related Parameters

Parameter Meaning When Enabled | Classification
n.00OoO
[Factory setting] Does not detect undervoltage.
Pn008 |n.OO0O010 Detects warning and limits force by host controller. After restart Setup
n.0O020 Detects warning and limits force by Pn424 and Pn425.
' (Only in the SERVOPACK)
Force Limit at Main Circuit Voltage Drop [Speed| [Position] [Force | o
Classification
Pn424 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1%* 50 Immediately Setup
gelease Time for Force Limit at Main Circuit Voltage [Speed]| [Posion] [Force] o
rop 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 rated force.
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

Note: When using SEMI F47 function, set 1000 ms.

n Operation
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5.2.10 Setting Motor Overload Detection Level

5.2.10 Setting Motor Overload Detection Level

In this SERVOPACK, the detection timing of the warnings and alarms can be changed by changing how to
detect an overload warning (A.910) and overload (low load) alarm (A.720).

The overload characteristics and the detection level of the overload (high load) 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 (Pn52B). This protective function enables the warning out-
put signal (/WARN) to 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%

Sso Detection curve of overload warning
| when Pn52B=20% (factory setting)

~~~~~~~~~ L
1 X

100% 200% Force reference [%]

Ss
S
~

Note: For details, refer to Overload Characteristics listed in the section for the relevant servomotor in the 2~V Series Prod-
uct Catalog (No.: KAEP S800000 42).

Overload Warning Level [Speed | [Position] [ Force | o
Classification
Pn52B Setting Range Setting Unit Factory Setting When Enabled
1 to 100 1% 20 Immediately Setup
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(2)

Changing Detection Timing of Overload (Low Load) Alarm (A.720)

An overload (low load) alarm (A.720) can be detected earlier to protect the servomotor 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.

Note: The detection level of the overload (high load) alarm (A.710) cannot 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 motor 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 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)

Detection curve of
overload alarm
when Pn52C=50%

| »

50% 100% 200% Force reference [%]

Note: For details, refer to Overload Characteristics listed in the section for the relevant servomotor in the 2~V Series Prod-
uct Catalog (No.: KAEP S800000 42).

,I\Dlleratlng of Base Current at Detecting Overload of [Speed| [Posiion] [Force] -
Pr52 otor Classification
n52C Setting Range Setting Unit Factory Setting When Enabled
10 to 100 1% 100 After restart Setup

n Operation

5-21



5-22

5 Operation

5.3.1 Basic Settings for Speed Control

5.3

5.3.1

(1)

Speed Control
This section describes operation with speed control.

Select the speed control with parameter Pn000.1.

Parameter Meaning When Enabled | Classification
n.OooOd
Pn000 [Factory setting] Speed control After restart Setup

Basic Settings for Speed Control

This section describes the basic settings for speed control.

Signal Setting

Input the speed reference to the SERVOPACK using the analog voltage reference to control the servomotor
speed in proportion to the input voltage.

. Connector
Type Signal Name Pin Number Name
Inout V-REF CNI1-5 Speed reference input
npu
P SG CN1-6 Signal ground for speed reference input
Maximum input voltage: +12 VDC
Input Circuit Example
Example:
Motor rated speed with Pn300 = 006.00: 6.00 V [Factory setting]
Note: The setting value is 600, but it will be displayed on the operator as 006.00.
Sz Movement Direction Motor Speed SGLGW-30A Servomotor
Reference Input
+6V Forward Rated motor speed 1500 mm/s
-3V Reverse 1/2 rated motor speed —750 mm/s
+1V Forward 1/6 rated motor speed 250 mm/s

Connect the pins for the V-REF signal and SG to the speed reference output terminal on the host controller
when using a host controller, such as a programmable controller, for position control.

Host SERVOPACK
controller CN1

V-REF| 5
D/A A

/ SG|g  Approx.
~ 14 kQ

oV

Note: Always use twisted-pair cable to control noise.



5.3 Speed Control

(2) Parameter Setting

Using Pn300, set the analog voltage level for the speed reference (V-REF) necessary to operate the servomotor
at the rated speed.

Speed Reference Input Gain [Speed]| [Position]| [ Force | o
Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
600 .
150 to 3000 001V (Rated speed at 6.00 V) Immediately Setup

Motor speed (mm/s)
Factory setting  Maximum input voltage (+12 V)

Rated speed $-~p -

Minimum input voltage (-12 V)

-30 -12

Speed reference voltage (V)

O | S Setting range |(1.50 to 30.00 V)

Input range (0 to £ 12 V)

<

A\ 4

5.3.2 Reference Offset Adjustment

In speed control, the servomotor may move at a very low speed with a voltage reference of 0 V. This occurs
because the internal reference voltage of the SERVOPACK has a slight offset of a few millivolts. It is called
"offset".

If the servomotor moves at a very low speed, the offset needs to be eliminated using the offset adjustment
function.

Use either automatic adjustment or manual adjustment. Automatic adjustment uses the automatic adjustment
parameter for reference offset (Fn009). Manual adjustment uses the manual adjustment parameter for refer-

n Operation

ence offset (Fn00A).
Motor Motor e
speed speed ,’
7
.. ’ The offset is adjusted
/| | offset ‘ in the SERVOPACK.
Speed /// Speed Offset Adjustment Range:
reference , reference| +15000 (Speed reference: +879 mV)
voltage Offset 7 voltage
adjustment
Offset Setting Unit: 8
(Speed reference: 0.47 mV)
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5.3.2 Reference Offset Adjustment

(1) Automatic Adjustment of Reference Offset (FN009)

The automatic adjustment of reference offset measures the amount of offset and adjusts the reference voltage
automatically. After completion of the automatic adjustment, the amount of offset measured is saved in the
SERVOPACK.

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).

o The servomotor power must be OFF when automatically adjusting the reference offset.
IMPORTANT
Adjust the reference offset automatically with the panel operator using the following steps.
Display after .
Step Operation Keys Operation
Turn OFF the servo ON signal (/S-ON), and input the 0-V
reference voltage from the host controller or external cir-
cuit.
SERVOPACK Servomotor
| g
0-V speed
Host reference J
controller > Slight )
Ignt movemen
Servo OFF N (Servo ON)
2 — i Press the MODE/SET Key to select the utility function.
[ (] (] [ ]
3 — i 5’ Press the UP or the DOWN Key to select Fn009.
U ] ] (] e
Press the DATA/SHIFT Key for approximately one second.
"rEF 0" is displayed.
4 f il ] Note: When "no_oP" flashes for approximately one second,
[ [ [ P [ 0—Q the write prohibited setting has been set in Fn010.
DATA/4 Change the setting in Fn010 to enable writing. (Refer
to 7.12.)
- —— N Press the MODE/SET Key.
5 = After "donE" flashes for approximately one second,
[ [ (A Py [ MODE/SET "rEF_o" is displayed again.
6 f = Al ] Press the DATA/SHIFT Key for approximately one second.
I~ j’ ©=—Q | "Fn009" is displayed again.
\ J DATA/4

Note: The automatic adjustment of reference offset (Fn009) cannot be used when a position loop has been formed with a
host controller. Use the manual adjustment of reference offset described in (2) Manual Adjustment of Reference Off-
set (Fn00A).
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(2) Manual Adjustment of Reference Offset (FNO0A)

This method adjusts the offset inputting the amount of reference offset directly.

Use the manual adjustment of the reference offset (Fn00A) in the following cases:

* To adjust the position error to zero when a position loop is formed with the host controller and the servomo-
tor is stopped by servolock.

* To deliberately set the offset amount to some value.

* To check the offset amount set in the automatic adjustment mode of reference offset.

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).

Adjust the reference offset manually with the panel operator using the following steps.

Display after ;
Step Operation Keys Operation
— T 1 — 53
1 _ T @ Press the MODE/SET Key to select the utility function.
L L) (] ) VoDE/SET
2 — i I:’ Press the UP or the DOWN Key to select Fn00A.
[ ) (] [ ]
Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.
3 - in ) Note: When "no_oP" flashes for approximately one second,
| [ [ —¢g the write prohibited setting has been set in Fn010.
4 DATA/4 Change the setting in Fn010 and press the key again
to enable writing. (Refer to 7.12.)
4 - I} ] Turn ON the servo ON signal (/S-ON) from an external
11l d device. The display shown on the left appears.
===l =] Press the DATA/SHIFT Key for approximately one second.
5 P e P
1N (W] [N DTA/ The present offset amount is displayed.
6 e Press the UP or the DOWN Key to stop the motor. The dis-
[ M) [ ) [ played value is the amount of the offset after adjustment.
(Example)
— —T— Press the MODE/SET Key. After "donE" flashes for
7 '_, Il _’ ] approximately one second, the display shown on the left
£ ) U appears.
8 f — mlimlle Press the DATA/SHIFT Key for approximately one second.
I~ ]_’ o "Fn00OA" is displayed again.

n Operation
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5.3.3 Soft Start

5.3.3

5.3.4

Soft Start

The soft start is a function to convert stepped speed reference input into constant acceleration and decelera-
tion. The time can be set for acceleration and deceleration.

Speed reference | |

\

Use this function to smooth speed control (including selection of internal set speeds).

Motor speed /

Note: Set both parameters Pn305 and Pn306 to "0" (factory setting) for normal speed control.

Soft Start Acceleration Time o
Classification
Pn305 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 0 Immediately Setup
Soft Start Deceleration Time o
Classification
Pn306 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 ms 0 Immediately Setup

Pn305: The time interval from the time the servomotor starts until the motor maximum speed is reached.
Pn306: The time interval from the time the servomotor is operating at the motor maximum speed until it stops.

Actual accel/decel time can be calculated with the following equation.

Target speed
* Actual accel time = ———— X Soft start time (accel time Pn305)
Max. speed
) Target speed . .
e Actual decel time = ——— X Soft start time (decel time Pn306)
Max. speed
Max. speed

Target speed

Actual
accel time|

S —
Pn305

Actual

decel time
>

Speed Reference Filter

This smooths the speed reference by applying a first order lag filter to the analog speed reference (V-REF)
input.

Note: The user need not usually change the setting. A setting value that is too large, however, will slow down response.
Check the response characteristics when setting this parameter.

Speed Reference Filter Time Constant [Speed]| [Position] [Force | o
Classification
Pn307 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 40 Immediately Setup




5.3 Speed Control

5.3.5

Zero Clamp Function

The zero clamp function locks the servo when the input voltage of the speed reference (V-REF) drops below
the speed set in the zero clamp level (Pn580) while the zero clamp signal (/P-CON or /ZCLAMP) is ON. The
SERVOPACK internally forms a position loop, ignoring the speed reference.

The zero clamp function is used for systems in which the host controller does not form a position loop for the

speed reference input.

The servomotor is clamped within one pulse of the position when the zero clamp function is turned ON, and
will still return to the zero clamp position even if it is forcibly moved by external force.

Stops precisely!

Host controller  Speed reference
V-REF
--------- >
Zero clamp
/P-CON
—
(/ZCLAMP)
Speed
Set value for zero R
clamp level (Pn580) :
I
I
I
|
|
/P-CON (/ZCLAMP) i ON
input signal |
I
Zero clamp
function ON OFF ON
[} I I

OFF

Adjust the position loop gain (Pn102) if the servomotor oscillates in the zero clamp state. If the gain switching
function is used, adjusting the 2nd position loop gain (Pn106) is required as well. For details, refer to 6.8.1

Switching Gain Settings.

Factory-set Input Signal Allocations (Pn50A.0 = 0)

When Pn000.1 is set to A, the control method becomes "speed control <=> speed control with zero clamp
function" and the /P-CON signal is used as a zero clamp signal.

Connector . .
Type Pin Number Setting Meaning
ON The zero clamp function will be turned ON if the input volt-
(closed) age of the speed reference (V-REF) drops below the set speed
Input |/P-CON CN1-41 ) in the zero clamp level (Pn580).
[Factory setting]
OFF Turns OFF the zero clamp function.
(open)
Parameter Control Method When Enabled | Classification

Pn000 n.0O00AO

Speed control <=>
speed control with zero clamp function

After restart

Setup

n Operation
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5.3.5 Zero Clamp Function

(2)

Changing Input Signal Allocations (Pn50A.0 = 1)

Use the /ZCLAMP signal when switching to zero clamp function.

Connector ] .
Type Pin Number Setting Meaning
ON The zero clamp function will be turned ON if the input volt-
(closed) age of the speed reference (V-REF) drops below the set speed
Input  |/ZCLAMP | Must be allocated in the zero clamp level (Pn580).
OFF Turns OFF the zero clamp function.
(open) P

Note: Use parameter Pn50D.0 to allocate the /ZZCLAMP signal for use. For details, refer to 3.3.7 Input Signal Allocations.

To use the zero clamp function, set Pn000.1 to 0, 3,4, 5,6, 7, 9 or A.

Parameter

Control Method

Input Signal
Used

When Enabled

Classification

Pn000

n.000o00

Speed control

/ZCLAMP

n.000O30

Internal set speed control

/ZCLAMP,
SPD-A,
SPD-B,
SPD-D,
C-SEL

n.00040

Internal set speed control <=> Speed
control

/ZCLAMP,
SPD-A,
SPD-B,
SPD-D,
C-SEL

n.00050

Internal set speed control <=> Posi-
tion control

/ZCLAMP,
SPD-A,
SPD-B,
SPD-D,
C-SEL

After restart

n.00060O

Internal set speed control <=> Force
control

/ZCLAMP,
SPD-A,
SPD-B,
SPD-D,
C-SEL

n.O00O70

Position control <=> Speed control

/ZCLAMP,
C-SEL

n.0O090

Force control <=> Speed control

/ZCLAMP,
C-SEL

n.0O00AO

Speed control <=> Speed control with
zero clamp function

/ZCLAMP,
C-SEL

Setup

Note: If Pn000.1 is set to 5, 6, 7, or 9, the zero clamp function will become invalid when the control is changed to any

methods other than speed control and internal set speed control.

For speed control, the zero clamp function locks the servomotor when the speed reference drops below the set
speed in the zero clamp level by setting Pn50D.0 to 7 (zero clamp function is always valid). The input signals
(/ZCLAMP, /P-CON) are not necessary.

Related Parameter

Set the motor speed at which to enter zero clamp operation.

Pn580

Zero Clamp Level
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10 Immediately Setup

Note: Even if a value that exceeds the maximum speed of the servomotor is set, the actual speed will be limited to the max-

imum speed of the servomotor.



5.3 Speed Control

5.3.6

(1)

(2)

Encoder Output Pulses

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 Ngme Pin Number M RETERE
PAO CNI1-33 The resolution of the pulse output
Encoder output pulse: phase A from the SERVOPACK to the host
/PAO CN1-34 . .
controller is set in the parameter for
PBO CNI1-35 the encoder output resolution
. (Pn281). Phase A and phase B are
Output /PBO CN1-36 Encoder output pulse: phase B different from each other in phase by
an electric angle of 90°.
PCO CN1-19 B
PCO CN1-20 Encoder output pulse: phase C -
#  For details on the phase C, refer to (3) Encoder Output Pulse Signals from SERVOPACK with a Linear Scale by Ren-
ishaw plc.
Host controller SERVOPACK
CNA1 CN2 _
Serial Llnelar
data scale
< PAO _
Dividing Converts Serial
«_| PBO circuit gerial converter unit
7 ‘ ata to
(Pn281) pulse.
4__% l—]

Output Phase Form

Forward movement (phase B leads by 90°)

Reverse movement (phase A leads by 90°)

e
phasea | |

Phase B vl

Phase C —II_I—

>t

o

Phase A

Phase C —,_|—

>t

Note: The pulse width for phase C (origin pulse) changes according to the setting of the encoder output resolution (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) above.

n Operation
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5.3.6 Encoder Output Pulses

(3) Encoder Output Pulse Signals from SERVOPACK with a Linear Scale by Renishaw
plc

The output position of the zero point signal (Ref) will depend on the direction of movement for some models
of linear scale by Renishaw plc.

In such case, 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.

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

Machine position

Power ON Time

Zero point signal
(Ref)

[ Al il ]

Phase C / \

No zero point signal (Ref) is sent from the linear scale. Second pulse is half as wide
However, a phase-C pulse will be sent from the SERVOPACK as the phase-A pulse.

when moving in the reverse direction, because it is the same
forward 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

Power ON Time

—————e LD

—

Zero point signal |_|
(Ref)

T
—

erasec—— 11 Al Al
_—

No zero point signal (Ref) is sent from the linear scale. Second pulse is half as wide
However, a phase-C pulse will be sent from the SERVOPACK as the phase-A pulse

when moving in the forward direction, because it is the same P P ’
position from which a phase-C pulse was sent from the
SERVOPACK when moving in a reverse direction.

4




5.3 Speed Control

5.3.7 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 5.4.4 M 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.

n Operation
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5.3.8 Setting Speed Coincidence Signal

5.3.8 Setting Speed Coincidence Signal

The speed coincidence output signal (/V-CMP) is output when the actual servomotor speed is the same as the
reference speed. The host controller uses the signal as an interlock. This signal is the output signal during
speed control.

Type ﬁ'gr?]ael Corlw\lnuencitt())errPln Setting Meaning
- ON (closed Speed coincides.
Output | /V-CMP CN1-25,26 ( ) p _
[Factory Setting] OFF (open) Speed does not coincide.

Note: Use parameter Pn50E.1 to allocate the /V-CMP signal to another terminal. Refer to 3.3.2 Output Signal Allocations
for details.

Speed Coincidence Signal Output Width [ Speed | Classificati
assification
Pn582 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1 mm/s 10 Immediately Setup

The /V-CMP signal is output when the difference between the reference speed and actual motor speed is below
this setting.

Motor speed o
0 A
/.7 \ 4
oG Pn582
Pk 3
A/
Pz //
,/// Reference speed
V44
e -CMP is output in
Y i this range.
/,,
<Example>
The /V-CMP signal is output at 1900 to 2100 mm/s if the Pn582 is set to 100 and the reference speed is 2000
mmy/s.
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5.4 Position Control

This section describes operation with position control.

Select position control with Pn000.1.

Parameter Meaning When Enabled | Classification
Pn000 n.O0O10 | Position Control After restart Setup
B Block Diagram for Position Control
A block diagram for position control is shown below.
SERVOPACK
Force reference
Speed reference
Pn109 Pn10A
Feed- Feedforward
| fter fime Servomotor
* + AA
iti Refer-|  Reference| Speed — Cur{errt > Powe_r. 7 M
Position reference | [ence ulse oError control contro amplifier
g;lrﬁe Mulxtiglier counter Pn000.1 section PNn000.1 section
Pn200.0 Pn218  Pn20E Pn216 T | postion
Pn210 Pn217 control section
Clear signal input Current feedback
Pn522 Spe‘*‘ZI
Positioning IEWS'O"
completed
Encoder Position width
output pulse 1 feedback Speed feedback -
< Divider ENC
Pn281 Linear
scale

A

A

. ... .. COIN . L .
*  The reference pulse input multiplication switching function is supported by software version 001 A or later.

n Operation
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5.4.1 Basic Settings for Position Control

5.4.1 Basic Settings for Position Control

This section describes the basic settings for position control.

(1)

Reference Pulse Form

Set the reference pulse form using Pn200.0.

Parameter Reference Pulse Input Forward Run Reverse Run
Form Pulse Reference Reference
Multi-
plier
. ‘ — 1
n.000O00 ' Sign + pulse train (PCU,\"‘f_n (PCU,\‘L1S_7) "
[Factory setting] | (Positive logic) siN I Hieve | SIGN 1 Lievel
(CN1-11) (CN1-11)
n.0004 F omard + Revers? pulse :ff,l"?r?; L level (Rg,:ﬁ??
train (Positive logic) Forward Foward — | o
(CN1-11) _nnn (CN1-11)
n.0O00O02 X1 90° —90°
Two-phase pulse train Phase A Phase A
; : _Mri I
Pn200 |n.000O0O3 with 90° phase differen- X2 (CN1-7) (CN1-7)
tial PhaseB _| L[ L_I PhaseB LI LI L
n.O00O0O4 x4 (CN1-11) (CN1-11)
i i - PULS U U
n.0005 Sign + 'pulse train :DCU,\"‘ED (CN1-7)
(Negative logic) SIGN T Lievel SIGN [ o
(CN1-11) (CN1-11)
- R e | Reverse T
n.0006 quward + R.everse.pulse (g,:,'?rif H level (Cemr;?
train (Negative logic) Forward Forward H lavel
(CN1-11) U u (CN1-11)
(2) Input Filter Selection
Parameter Meaning When Enabled | Classification
n.0oO000 Uses the reference input filter for line driver signal.

[Factory setting]

(Up to 1 Mpps)

Pn200 |n.10000

Uses the reference input filter for open-collector sig-

nal. (Up to 200 kpps)

n.2000

Uses the reference input filter 2 for line driver signal.

(1 Mpps to 4 Mpps)

After restart

Setup




5.4 Position Control

(3) Connection Example

The following diagram shows a connection example. Use an SN75ALS174 or MC3487 manufactured by
Texas Instruments Inc., or equivalent for the line driver.

B Line Driver Output

Host controller SERVOPACK
Line driver CN1
: ) Photocoupler
PULS : /> PULS T st T
Reverse ' 150 @ z&,i‘l;l SZ::[<
[ Phase A ] . [PULS 8 < H_

SIGN : /i\ SIGN ( 1 Ph.f)tocoupler
[ Forward ]AR ( 150 Q Ag[}l SZ::|<
Phase B i " SIGN 12 >

CLR Al% :

* i represents twisted-pair wires.

B Open-collector Output

Set limit resistor R so the input current, i, falls between 7 mA to 15 mA.

Host controller SERVOPACK
B Example
Vee CN1 - When Vee is +24 V: R = 2.2 kQ
R I Photocoupler * When Veeis +12 V: R =1 kQ
ﬁ b A PULSL 71800 B | - When Ve is +5 V: R = 180 Q
i E pULS L 8 N EI:I N4 < li_ Note: In case of open-collector outputs,
T v \E/ ; the signal logic is as follows.
r cc v !
% R | | When Tris ON | High level inputor
v /\ SIGN | 11 150 Q Photocoupler equivalent
——p i - -
. ! [ < - — ) Low level input or
E . /SIGN | 12 A 5 V> li_ When Tris OFF equivalent
Tr Vge \/ .
R ! E
E i /{\ CLR | 15 150Q Photocoupler
| ! - EI:] — E_
/0 arlie BASUY KL
Tr \/ )
FG o FG

n Operation

* i represents twisted-pair wires.

» Use a shielded cable for I/O signals and ground both ends of the shield.
o » Connect the shield of the cable on the SERVOPACK side to the connector shell so
that the shield will be connected to the frame ground (FG) through the connector.
IMPORTANT
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5.4.1 Basic Settings for Position Control

The built-in power supply of the SERVOPACK can be used. With an external power supply, a photocoupler
isolation circuit will be used. A non-isolated circuit will be used if the built-in power supply is used.

Host controller SERVOPACK

+12V

Photocoupler

Hilf=3dl

L { A PL2 | 13
Y ; | 11
1.5V or o SIGN e > —
less at ON E A /SIGN | 12 A S Y-+ |
Tr { e 47kQ
S PL3
7 : 18
P 15 .
oo CLR ] >
LA ICLR | 14 A s Y~ li_
Tr -l: | ] 47KQ
v 1
FG T—' FG
* i represents twisted-pair wires.
» Use a shielded cable for 1/O signals and ground both ends of the shield.
o » Connect the shield of the cable on the SERVOPACK side to the connector shell so
that the shield will be connected to the frame ground (FG) through the connector.
IMPORTANT
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(4) Electrical Specifications for Pulse Train Reference

Forms of pulse train references are as shown below.

Pulse Train Reference Form Electrical Specifications Remarks
Sign + pulse train input Py t1, 12, 13, t7 < 0.025 ps Sign (SIGN)
(SIGN + PULS signal) SINT m K 4,15, 16 > 0.5 s H = Forward
Maximum reference fre- PULS— lyr_,l ; IH_:l(s - = T>0.125 us reference
quency: 4 Mpps > L = Reverse

. Forward reference Reverse reference T-T - 0 125 HS
(Maximum reference fre- reference

quency in case of open-
collector output: 200 kpps)

Forward + Reverse pulse t1
train

tl, £2 < 0.025 pis

.
J}j\m_ﬂ t3>0.5 us
Maximum reference fre- Forward v —
2 720.125 us
quency: 4 Mpps Reverse . ANANAN o> 0,125 s
(Maximum reference fre- Forward reference | |, Reverse reference -
quency in case of open-
collector output: 200 kpps)
Two-phase pulse train with 0 t1 <0.1 us Reference pulse
90° phase differential J—\t/—\_/—\_ £2<0.1 us form is set with
Phase A -
(pha.se A + phase B) Phoce B 1205 s Pn200.0.
Maximum reference fre- | 2 TT>05
quency: 1 Mpps* Forward reference Reverse reference o us
(Maximum reference fre- P o, g
quency in case of open-
collector output: 200 kpps)
*  Bach multiplier’s maximum reference frequency before multiplication is 1 Mpps.
x1 input pulse multiplier: 1 Mpps
%2 input pulse multiplier: 1 Mpps
x4 input pulse multiplier: 1 Mpps
(5) /O Signal Timing Example
1/0 signal timing example is as shown below.
Servo ON ] ON .
Release : t1<36 ms
—e—t R—r— 2<6ms
Baseblock ' H (When Pn506 is set to 0.)
CNA-11 I t3>40ms
sanepiseran [ Lennanfinnn_
CN1-7

Note: The interval from the time the servo ON signal is turned ON until a reference pulse is input must be at least 40 ms.
Otherwise the reference pulse may not be received by the SERVOPACK (t3).

n Operation
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5.4.2 Clear Signal Setting

5.4.2 Clear Signal Setting

Clear input signal sets SERVOPACK error counter to zero.

(1) Connecting the Clear Signal

Type Signal Name | Connector Pin Number Name
CLR CNI1-15 )
Input Clear input
/CLR CN1-14

(2) Clear Input Signal Form

Set the clear input signal form using Pn200.1.

o . When L
Parameter Description Clear Timing Enabled Classification
Clears at ON. _I_
n.O00O0O Position errors do not CLR 8'&5"3 at
[Factory setting] | accumulate while the sig- |(CN1-15) |<—
nal is ON.
. CLR ON
n.O0O10 Clears at the rising edge. | (CN1-15)
Clears here just once.
Pn200 After restart Setup
Clears at OFF.
o CLR Clears at
n.0020 Position errors do not (CN1-15)
' accumulate while the sig- | . OFF.
nal is OFF.
CLR | OFF
n.0030 Clears at the falling edge. |(CN1-15) 4
Clears here just once.

The following items will be changed in the SERVOPACK after the error counter has been reset to zero.

» The SERVOPACK error counter is set to 0.
* The position loop operation is disabled.
Note: Holding the clear status may cause the servolock to stop functioning and the servomotor to move slowly due to drift
in the speed loop.

B Pulse Width of Clear Signal

When parameter Pn200.1 is set to 0 or 2, the width of the clear signal must be at least 250 s to reset the error
counter.
When parameter Pn200.1 is set to 1 or 3, the width of the clear signal must be at least 20 s to reset the error
counter.

(3) Clear Operation

This parameter determines when the position error should be set to zero according to the condition of the SER-
VOPACK. Any of three clearing modes can be selected with Pn200.2.

g When e
Parameter Description Enabled Classification

n.0o0o Sets the position error to zero during a baseblock when

[Facto setting] an alarm occurs or when the servo ON signal (/S-ON)

Yy & | turns OFF.
A n0100 Does not set the error counter to zero. Clears the posi- Affer restart Setup
' tion error only with the CLR signal.
n.0200 Sets the position error to zero when an alarm occurs.
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5.4.3

(1)

(2)

(3)

Reference Pulse Input Multiplication Switching Function

The input multiplier for the position reference pulses can be switched between 1 and n (n =1 to 100) by turn-
ing the Reference Pulse Input Multiplication Switching Input signal (/PSEL) ON and OFF. The Reference
Pulse Input Multiplication Switching Output signal (/PSELA) can be used to confirm that the multiplier has
been switched.

To use this function, set the multiplier in Pn218.

Switch the multiplier of the reference pulse only when the position reference pulse is 0. If the position refer-
ence pulse is not 0 when the multiplier is switched, the servomotor position may shift.

Note: The reference pulse input multiplication switching function is supported by software version 001A or later. The soft-
ware version can be checked with Fn012. For details, refer to 7.14 Sofiware Version Display (Fn012).

/\ CAUTION

» Unexpected operation may occur if a position reference pulse is input before the multiplier changes.
Always use the /PSELA signal to confirm that the multiplier has been switched before inputting a position
reference pulse.

« If changing the setting of Pn218, be sure that no problems will occur upon operation before configuring the
servomotor and other parts of the machine system.

Related Parameter

Reference Pulse Input Multiplication o
Classification
Pn218 Setting Range Setting Unit Factory Setting When Enabled
1to 100 1 time 1 Immediately Setup

Timing Chart for Reference Pulse Input Multiplication Switching

Enabled
Reference Pulse Input
Multiplication Switching Input signal (/PSEL) Disabled
Enabled

Multiplication Switching Output signal (/PSELA) Disabled

[}

! 1

1 1
1 1
1 1
Reference Pulse Input i |
1 1
5 |
1 1
1 1
I

! 1 ! 1
4 ms or less 4 ms or less

. xn
SERVOPACK internal status x1 (n = Pn218) x1

Input Signal Setting
Use the /PSEL signal when switching to the multiplier of the input reference pulse that is set in Pn218.

Signal Connector

Type Name Pin Number Setting Meaning

ON (closed) Enables the multiplier of the input reference pulse.
Input | /PSEL Must be allocated

OFF (open) Disables the multiplier of the input reference pulse.

Note: Use parameter Pn515.1 to allocate the /PSEL signal for use. For details, refer to 3.3.1 Input Signal Allocationss to
Input Terminals.

n Operation
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5.4.4 Electronic Gear

(4)

5.4.4

(1)

Output Signal Setting

This output signal indicates when the multiplier of the input reference pulse has been switched for the Refer-
ence Pulse Input Multiplication Switching Input signal (/PSEL).

Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) The multiplier of the input reference pulse is enabled.
Output |/PSELA Must be allocated —— - S—
OFF (open) The multiplier of the input reference pulse is disabled.

Note: Use parameter Pn510.2 to allocate the /PSELA signal for use. For details, refer to 3.3.2 Output Signal Allocations.
Restriction

When using the following utility functions, the reference pulse input multiplication switching function is dis-
abled.

Parameter No. Function
Fn004

Fn201

Program JOG operation

Advanced autotuning

Electronic Gear

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

Note: If the multiplier of the input reference pulse is switched, the input reference pulse from the host controller will be
multiplied by n and defined as the reference unit of the position data. ("n" is the multiplier of the reference pulse.)

The number of divisions on the serial converter unit: 256

When the Electronic Gear is Not Used When the Electronic Gear is Used

Linear scale
(Reference unit: 1um)

Linear scale

To move a workpiece 10 mm To move a workpiece 10 mm using reference units

1 reference unit is 1 um.

To move a workpiece 10 mm (10000 um),
1 pulse =1 um,

10000/1=10000 pulses.

Input 10000 pulses as reference input.

The scale pitch is 20 um. Therefore,
10 x 1000 =+ 20 x 256=128000 pulses
128000 pulses are input as reference
pulses.

The equation must be calculated at the
host controller.

Electronic Gear Ratio

Set the electronic gear ratio using Pn20E and Pn210.

Electronic Gear Ratio (Numerator) o
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




5.4 Position Control

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

. . B
Electronic gear ratio: X =

Pn20E

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

Pn210

B Feedback Resolutions of Linear Scale

Linear scale pitch

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

s Manufacturer Linear Scale Model Scléilg‘la:;trch ggg\?;tgr&n?{lglr Nur(;]fber Resolution
Linear Scale Models for Head with | ~. ..
[um] Divisions
Interpolator
JZDP-D003-000-E™! 256 0.078 pm
LIDA48O] 20 -
JZDP-G003-000-E"! 4096 0.0049 pm
. . JZDP-D003-000-E"! 256 0.156 pm
Heidenhain LIDA18 40 "
JZDP-G003-000-E*! 4096 | 0.0098 wm
JZDP-D003-000-E"! 256 0.016 pm
LIF480] 4 -
JZDP-G003-000-E"! 4096 0.00098 um
JZDP-D005-000-E"! 256 0.078 pm
Incremental | Renishaw ple RGH22B 20 .
JZDP-G005-000-E"! 4096 0.0049 pm
SR75-00000LF ™ 80 - 8192 | 0.0098 um
SR75-00000OMF 80 - 1024 0.078 um
SR85-O00000LF ™ 80 - 8192 | 0.0098 um
Magnescale Co., Ltd.
SR&5-0100O00O00MF 80 - 1024 0.078 um
*4 *4 PL101-RY"?
SLIOD s SLTI0 800 8192 | 0.0977 um
SL720™, SL730 MJ620-T13™3
ST781A/ST781AL 256 - 512 0.5 um
ST782A/ST782AL 256 - 512 0.5 um
) ) ST783/ST783AL 51.2 - 512 0.1 pm
Mitutoyo Corporation Feroes/ar7eaAT 51.2 - 512 0.1 pm
ST788A/ST788AL 51.2 - 512 0.1 um
Absolute ST789A/ST789AL" 25.6 - 512 0.05 pm
SR77-00000LF ™ 80 - 8192 | 0.0098 um
SR77-00000OMF 80 - 1024 0.078 um
Magnescale Co., Ltd. "
SR87-000O0OOLF ™ 80 - 8192 0.0098 pm
SR&7-0000O00OC0MF 80 - 1024 0.078 um
#]1.  Models for serial converter units.
*2.  Models for heads with interpolators.
%3, Models for interpolators.
*4.  When using the encoder pulse output with these linear scales, the setting range of Pn281 is restricted. For details,
refer to 5.3.7 Setting Encoder Output Pulse.
*5.  For details on this linear scale, contact Mitutoyo.

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.

O

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.

n Operation
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5.4.4 Electronic Gear

(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 um)
unit.

3 Calculat_e the electronic B I(um)
gear ratio. A~ 20@um) < 256

4 Set parameters. Pn20E 256

Pn210 20

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

Reference pulse + Posi- Servomotor
LAY % o 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
—_ —) =256 X —
AQ x( A ) Ps
(By_ 256 X LXAQ _ 256X AQ Set A and B with the following parameters.
4 Psx L Ps [A]: Pn210 [B]: Pn20E
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5.4.5

Smoothing
Applying a filter to a reference pulse input, this function provides smooth servomotor operation in the follow-

ing cases.

* When the host controller that outputs a reference cannot perform acceleration/deceleration processing.
* When the reference pulse frequency is too low.
Note: This function does not affect the travel distance (i.e., the number of reference pulses).

Related Parameters

Set the following filter-related parameters.
Change the setting while there is no reference pulse input and the servomotor stops.

Position Reference Acceleration/Deceleration Time [Position]
Constant [Postton] Classification
Pn216 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.1 ms o* Immediately after the Setup
servomotor stops
Average Movement Time of Position Reference o
Classification
Pn217 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 0.1 ms 0" Immediately after the Setup
servomotor stops
#  When set to 0, a filter becomes ineffective.
While the servomotor is moving, changes in Pn216 or Pn217 will not be reflected. The
0 changes will be effective after the servomotor comes to a stop with no reference pulse
input.
IMPORTANT

Note: The difference between the position reference acceleration/deceleration time constant (Pn216) and the average
movement time of position reference (Pn217) is shown below.

Acceleration/Deceleration Filter (Pn216) Average Movement Time Filter (Pn217)
Reference pulse i ) Reference pulse
frequency Before filter applied |  frequency Before filter applied
After filter applied After filter applied
100%|---- 100%|- - -
63.2% | ---1-4
,-------1-36.8% :
| J L_J Time | Time

Pn216 Pn216 Pn217 Pn217

Reference pulse
frequency Pn217 Before filter applied
After filter applied

Pn217

Time

n Operation
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5.4.6 Positioning Completed Signal

5.4.6 Positioning Completed Signal

This signal indicates that servomotor movement has been completed during position control.
When the difference between the number of reference pulses output by the host controller and the travel dis-
tance of the servomotor (position error) drops below the set value in the parameter, the positioning completion

signal will be output.

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

Signal Connector . .
Type Name Pin Number Setting Meaning
CNI1-25, 26 ON (closed) Positioning has been completed.
Output | /COIN [Factory setting] —
OFF (open) Positioning is not completed.

Note: Use parameter Pn50E.0 to allocate the /COIN signal to another terminal. Refer to 3.3.2 Output Signal Allocations
for details.

Positioning Completed Width o
Classification
Pn522 Setting Range Setting Unit Factory Setting When Enabled
0to 1073741824 1 reference unit 7 Immediately Setup

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

Reference
Motor speed | L.~ /Motor speed
Pns22 M
Position error
: t ‘Time
/COIN - L Effective at ON (close).
Time

Note: If the parameter is set to a value that is too large, a positioning completed signal might be output if the position error
is low during a low speed operation. This will cause the positioning completed signal to be output continuously. If
this signal is output unexpectedly, reduce the set value until it is no longer output.

If the position error is kept to a minimum when the positioning completed width is small, use Pn207.3 to
change output timing for the /COIN signal.

Parameter Name Meaning EY\Vahlﬁg d Classification

n.o000 When the absolute value of the posi-
[F'acto setting] tion error is below the positioning
Ty settng completed width (Pn522).

When the absolute value of the posi-
tion error is below the positioning

n. 1000 /COIN Output | completed width (Pn522), and the ref-
Timing erence after applying the position ref-
erence filter is 0.

Pn207 After restart Setup

When the absolute value of the posi-
tion error is below the positioning
completed width (Pn522), and the
position reference input is 0.

n.2000

5-44



5.4 Position Control

5.4.7 Positioning Near Signal

Before confirming that the positioning completed signal has been received, the host controller first receives a
positioning near signal and can prepare the operating sequence after positioning has been completed. The time
required for this sequence after positioning can be shortened.

This signal is generally used in combination with the positioning completed output signal.

Signal Connector . .
Type Name Pin Number Setting Meaning

The servomotor has reached a point near to

ON (closed) positioning completed.

Output /NEAR Must be allocated -
The servomotor has not reached a point near

OFF (open) to positioning completed.

Note: Use parameter Pn510.0 to allocate the /NEAR signal for use. Refer to 3.3.2 Output Signal Allocations for details.

NEAR Signal Width o
Classification
Pn524 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 1073741824 Immediately Setup

The positioning near signal (/NEAR) is output when the difference between the number of reference pulses

output by the host controller and the travel distance of the servomotor (position error) is less than the set value.

Motor speed CRgfge_rence

~ / Motor speed

Pn524 Pn522 Time

Position error

INEAR J lee Effective at ON (close)
ICON ] lT— Effective at ON (close).
ime

Note: Normally, the value of Pn524 should be larger than that for the positioning completed width (Pn522).

n Operation
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5.4.8 Reference Pulse Inhibit Function

5.4.8 Reference Pulse Inhibit Function

This function inhibits the SERVOPACK from counting input pulses during position control. When this func-
tion is enabled, the SERVOPACK does not accept the reference pulse input.

(1) Factory-set Input Signal Allocations (Pn50A.0 = 0)

Use Pn000.1=B and the /P-CON signal to use the reference pulse inhibit function while the input signal allo-
cations are still in the factory settings.

Signal Connector . .
Type Name Pin Number Setting Meaning
- ON (closed Stops counting the reference pulses.
Input | /P-CON CNI-41 ( ) p g P
[Factory setting] OFF (open) Counts the reference pulses.
Parameter Control Method Inpldjtsilgnal When Enabled | Classification
Position Control <> Position Control
L n.0OBO with Reference Pulse Inhibit Function /P-CON After restart Setup

Note: If Pn000.1 is set to B, the /P-CON signal cannot be used for any function other than the reference pulse inhibit func-
tion.

(2) Changing Input Signal Allocations (Pn50A.0 = 1)

Allocate the /INHIBIT signal as the reference pulse inhibit signal to use the reference pulse inhibit function
while the Pn000.1 (control method) is setto 1, 5, 7, or 8.

Signal Connector q :
Type Ngme Pin Number Setting Meaning
ON (closed) Stops counting the reference pulses.
Input |/INHIBIT |Must be allocated.
OFF (open) Counts the reference pulses.

Note: Use parameter PnS0D.1 to allocate the /INHIBIT signal for use. For details, refer to 3.3.1 Input Signal Allocations to
Input Terminals.

To use the reference pulse inhibit function, set Pn000.1 to 1, 5, 7 or 8.

Input Signal
Used

n.O0O10 Position Control /INHIBIT

/INHIBIT
/SPD-A
/SPD-B

/SPD-D
Pn000 JC-SEL After restart Setup

Parameter Control Method When Enabled | Classification

Internal Set Speed Control <>Position

n.00S0 Control

/INHIBIT
/C-SEL

/INHIBIT
/C-SEL

n.O00O70 Position Control <>Speed Control

n.000O80 Position Control <>Force Control

Note: Reference pulse inhibit function is effective only with position control.
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5.5

5.5.1

Force Control

This section describes operation with force control.

Input the force reference using analog voltage reference and control the servomotor operation with the force in
proportion to the input voltage.

Select the force control with parameter Pn000.1.

Parameter Meaning When Enabled | Classification

Pn000 ‘ n.00O20 Force control After restart Setup

Basic Settings for Force Control

This section describes the basic settings for force control.

Signal Setting

Set the following input signals.

Type Signal Name FEi:r?rl]\lnuen?ltt?ér Name
Input T-REF CN1-9 Force reference input
npu
P SG CN1-10 Signal ground for force reference input

Maximum input voltage: +12 VDC

Input Circuit Example

Example
Pn400 = 0003.0 : Motor rated force at 3.0 V [Factory setting]

Note: The value is 30, but it will be displayed on the operator as 0003.0.

Speed Reference Input Movement Direction Force
+3V Forward Rated force
+1V Forward 1/3 rated force

-1.5V Reverse 1/2 rated force

Connect the pins for the T-REF signal and SG to the analog reference output terminal on the host controller
when using a host controller, such as a programmable controller, for force control.

Note: Always use twisted-pair cables to control noise.

Host SERVOPACK
controller CN1

T-REF| g
D/A -

/SG [10 Approx.

< £4 kQ
ov

n Operation
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5.5.2 Reference Offset Adjustment

(2) Parameter Setting

Using Pn400, set the analog voltage level for the force reference (T-REF) that is necessary to operate the ser-
vomotor at the rated force.

Force Reference Input Gain [Speed | [Position ]| [Force | o
Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
30 .
10 to 100 0.1V (Rated force at 3.0 V) Immediately Setup

Output force (%)

300 -

200

100 H-- pfrmmmemm o 1 "(Rated force)
12 _?0 _? 0 10 12 Force reference voltage (V)

Factory Setting

T~

Setting range
(1.0to 10.0 V)

Input voltage range (0 to +12V)

Note: A force reference above the rated force can be applied but it may cause an overload (high load) alarm (A.710) or
overload (low load) alarm (A.720) if excessive force is output for a long time. Refer to 9.1.2 Troubleshooting of
Alarms.

5.5.2 Reference Offset Adjustment

In force control, the servomotor may move at a very low speed with a voltage reference of 0 V. This occurs
because the internal reference voltage of the SERVOPACK has a slight offset of a few millivolts. It is called
"offset."

If the servomotor moves at a very low speed, the offset needs to be eliminated with the offset adjustment func-
tion.

Use either automatic adjustment or manual adjustment. Automatic adjustment uses the automatic adjustment
parameter for reference offset (Fn009). Manual adjustment uses the manual adjustment parameter for refer-

ence offset (Fn00B).
Output force Output force ,
//
/
7
d
/1 1 Offset . The offset is adjusted in the SERVOPACK.

Force L7 Force Offset Adjustment Range: -127 to +127
reference ] e reference (Force Reference: —1905 mV to 1905 mV
voltage Offset adjustment |, voltage Offset Setting Unit: 15.0 mV)
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(1) Automatic Adjustment of Reference Offset (FN009)

The automatic adjustment of reference offset measures the amount of offset and adjusts the reference voltage

automatically.

After completion of the automatic adjustment, the amount of offset measured is saved in the SERVOPACK.

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).

o

The servomotor power must be OFF when automatically adjusting the reference offset.

IMPORTANT
Adjust the reference offset automatically with the panel operator using the following steps.
Display after :
Step Operation Keys Operation
Turn OFF the servo ON signal (/S-ON), and input the 0-V
reference voltage from the host controller or external cir-
cuit.
SERVOPACK Servomotor
1
0-V force J
Host reference
controller > Slight movement
Servo OFF | (Servo ON)
2 — i Press the MODE/SET Key to select the utility function.
[ (] (] [ ]
3 — i 51 Press the UP or the DOWN Key to select Fn009.
[l ] () [
—— N Press the DATA/SHIFT Key for approximately one second.
- _ "rEF 0" is displayed.
4 U () (A ey [ o< | Note: When "no_oP" flashes for approximately one second,
the write prohibited setting has been set in Fn010.
Change the setting in Fn010 to enable writing. (Refer
to 7.12.)
—— Press the MODE/SET key.
5 _ _ ] ; After "donE" flashes for approximately one second,
U [ I ey [ MODE/SET "rEF_o" is displayed again.
6 — 'mlimlln Press the DATA/SHIFT Key for approximately one second.
I~ j "Fn009" is displayed again.

Note: The automatic adjustment of reference offset (Fn009) cannot be used when a position loop has been formed with the

host controller. Use the manual adjustment of reference offset described in (2) Manual Adjustment of Reference Off-
set (Fn00B).

Operation
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5.5.2 Reference Offset Adjustment

(2)

Manual Adjustment of Reference Offset (FN00B)

This mode adjusts the offset by inputting the amount of force reference offset directly.

Use the manual adjustment of the force reference offset (Fn00B) in the following cases:

* To deliberately set the offset amount to some value.
* To check the offset amount set in the automatic adjustment mode of reference offset.

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).

Adjust the reference offset manually with the panel operator using the following steps.

Display after

Step Operation Keys Operation
— p— p— 65—
1 [ - T ] @ Press the MODE/SET Key to select the utility function.
I I I_I I_, I—I MDE/ET
2 II: M II:II II—II IIj ] Press the UP or the DOWN Key to select Fn0Ob.
— — Press the DATA/SHIFT Key for approximately one second.
- | [l ] The display shown on the left appears.
3 S C) 1 o | Note: When "no_oP" flashes for approximately one second,

the write prohibited setting has been set in Fn010.
Change the setting in Fn010 to enable writing. set
(Refer to 7.12.)

Turn ON the servo ON signal (/S-ON) from an external

4 [ II: I~ I—', ] device. The display shown on the left appears.
5 'mlinlimlinlin Press the DATA/SHIFT Key for approximately one second.
[N/ /][] [N ©—Q | The present offset amount is displayed.
—_ DATA/4
6 [II:II II:II II:II II—II I:, Press the UP or the DOWN Key to adjust the amount of off-
S | set.
(Example)
— — A4 Press the DATA/SHIFT Key. After "donE" flashes for
7 [ | I @ approximately one second, the display shown on the left
I O L J MoDE/SET appears.
8 I~ Nl ] Press the DATA/SHIFT Key for approximately one second.
[ (/][] ] ©—Q | "Fn0O0b" is displayed again.
J DATA/4




5.5 Force Control

5.5.3

5.5.4

Force Reference Filter

This smooths the force reference by applying a first order lag filter to the force reference (T-REF) input.

Note: A setting value that is too large, however, will slow down response.
Check the response characteristics when setting this parameter.

T-REF Filter Time Constant [Speed] [Position] [Force | o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

Speed Limit in Force Control

This function limits the speed of the servomotor to protect the machine.
A servomotor in force control is controlled to output the specified force, but the motor speed is not controlled.
Therefore, if an excessive reference force is set for the load force on the machinery side, the speed of the ser-

vomotor may increase greatly. If that may occur, use this function to limit the speed.

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

With No Speed Limit With Speed Limit

Danger of damage due to Motor speed
Mf)tor speed critical speed. P ,
Maximum speed[~----"""- / Safe operation with
/ l_ speed limit.

Limiting speed

Time Time
Refer to the following parameters for speed limit.
Signals Output during Servomotor Speed Limit
The following signal is output when the motor speed reaches the limit speed.
Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Servomotor speed limit being applied.
Output /VLT Must be allocated
OFF (open) Servomotor speed limit not being applied.

Note: Use parameter Pn50F.1 to allocate the /VLT signal for use. For details, refer to 3.3.2 Output Signal Allocations.
Speed Limit Setting
Select the speed limit mode with Pn002.1.

: When e
Parameter Meaning Enabled Classification
n.O00O00O Uses the value set in Pn480 as the speed limit (internal
[Factory setting] | speed limit function).
Pn002 Uses V-REF (CN1-5, 6) as an external speed limit After restart Setup
n.0010 input. Applies a speed limit using the input voltage of
’ V-REF and the setting in Pn300 (external speed limit
function).

n Operation
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5.5.4 Speed Limit in Force Control

5-52

B Internal Speed Limit Function

If the internal speed limit function is selected in Pn002.1, set the limit of the maximum speed of the servomo-
tor in Pn480. The limit of the speed in Pn408.1 can be either the maximum speed of the servomotor or the
overspeed alarm detection speed. Select the overspeed alarm detection speed to limit the speed to the maxi-
mum speed of the servomotor or the equivalent.

Speed Limit During Force Control o
Classification
Pn480 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10000 Immediately Setup

Note: The servomotor’s maximum speed or the overspeed alarm detection speed will be used when the setting in this
parameter exceeds the maximum speed of the servomotor used.

Parameter Meaning EY]V;SQ d Classification
n.OO00Oo00O Uses the smaller value of the maximum motor speed
[Factory setting] |and the value of Pn480 as the speed limit value.
Pn408 After restart Setup
n0O010 Uses the smaller value of the overspeed alarm detec-
: tion speed and the value of Pn480 as speed limit value.

B External Speed Limit Function

If the external speed limit function is selected in Pn002.1, set the V-REF input signal and Pn300.

Signal Connector
TR Name Pin Number AT
Inout V-REF CNI1-5 External speed limit input
npu
P SG CN1-6 Signal ground for external speed limit input

Inputs an analog voltage reference as the servomotor speed limit value during force control.

Notes:
* The smaller value of the speed limit input from the V-REF and the value of Pn480 is enabled when Pn002.1

issetto .

* The setting in Pn300 determines the voltage level to be input as the limit value. Polarity has no effect.

* When Pn300 is set to 6.00 (factory setting) and 6 V is input to V-REF (CN1-5, 6), the speed is limited to the
rated speed of the servomotor used.

Speed Reference Input Gain [Speed] [Position] [ Force | o
Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
150 to 3000 001V 600 Immediately Setup




5.6 Internal Set Speed Control

5.6

5.6.1

Internal Set Speed Control

This section describes operation using speed control with the internal set speeds.

This function enables an operation to be executed at a controlled speed. The speed, direction, or both are
selected in accordance with a combination of input signals from an external source. Servomotor speed settings
are made beforehand using the parameters in the SERVOPACK. Because the speed is controlled with a param-
eter in the SERVOPACK, an external pulse generator or a reference generator that controls speed is not
needed.

SERVOPACK

Parameters for internal set speed

Motor movement direction
|_ (Forward/Reverse)

/P-CON (/SPD-D 41
( ) N Pn380 Speed Servomotor
reference
Contact inputs* < /P-CL  (/SPD-A) —_ {45 Pn381 > M

Pn382 —

IN-CL  (SPD-B) — 46
Stops (Internal speed 0) ——

e m =,

*  When using the external input signal pins as factory settings, the functions of /P-CON, /P-CL, and /N-CL change to the
functions of /SPD-D, /SPD-A, and /SPD-B, respectively.

Basic Settings for Speed Control with an Internal Set Speed

This section describes the basic settings for the internal set speeds.

Signal Setting

The following input signals are used to switch the operating speed.

Factory-set Input Signal Allocations: /P-CON, /P-CL, and /N-CL

e | No | Somecr
/P-CON CN1-41 Switches the servomotor movement direction.
Input /P-CL CN1-45 Selects the internal set speed.
/N-CL CN1-46 Selects the internal set speed.

Changing Input Signal Allocations: /SPD-D, /SPD-A, and /SPD-B

Signal Connector

T Name Pin Number MBI

/SPD-D CN1-41 Switches the servomotor movement direction.

Input /SPD-A CN1-45 Selects the internal set speed.
/SPD-B CN1-46 Selects the internal set speed.

Parameter Setting

Select the speed control with an internal set speed with Pn000.1.

Parameter Meaning When Enabled | Classification
Pn000 l n.O00O30 Internal set speed control After restart Setup

n Operation
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5.6.1 Basic Settings for Speed Control with an Internal Set Speed

3)

Related Parameters

Set the internal set speed with Pn380, Pn381, and Pn382.

Internal Set Speed 1 [ Speed |
P Classification
Pn380 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 10 Immediately Setup
Internal Set Speed 2 [ Speed |
P Classification
Pn381 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 20 Immediately Setup
Internal Set Speed 3 o
Classification
Pn382 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 30 Immediately Setup

Note: The maximum speed of the servomotor is used whenever the value which exceeds the maximum speed is set in the
Pn380 to Pn382.

(4) Operating Using an Internal Set Speed

Use ON/OFF combinations of the following input signals to operate with the internal set speeds.

Input Signal Motor
/P-CON /P-CL IN-CL Movement Speed
/SPD-D /SPD-A /SPD-B Direction
OFF OFF Stops at 0 of the internal set speed.
OFF ON Pn380: Internal Set Speed 1
OFF Forward
ON ON Pn381: Internal Set Speed 2
ON OFF Pn382: Internal Set Speed 3
OFF OFF Stops at 0 of the internal set speed.
OFF ON Pn380: Internal Set Speed 1
ON Reverse
ON ON Pn381: Internal Set Speed 2
ON OFF Pn382: Internal Set Speed 3




5.6 Internal Set Speed Control

5.6.2 Example of Operating with Internal Set Speeds

An operating example of speed control with the internal set speeds is as shown below.
This example combines speed control with the internal set speeds with the soft start function.
The shock that results when the speed is changed can be reduced by using the soft start function.

Servomotor speed
SPEED3 3rd speed
N |
h Acceleration/deceleration are
+SPEED2 | : done for the soft start times set in
| ! Pn305 and Pn306.
1st speed | :
+SPEED1 [~ : |
Stop : : :
0 / L ! .
| ! | |
! : 1 : 1
-SPEEDT = : : : : 1|st speed
! | | !
I ] |
-SPEED2 |- \ ! ! | !
! 1
: ! : [ 1
-SPEED3 |~ | : | ! :
: ! I I |
| ! ) X
I ) | | !
1 X : | !
I

I
I
|
Brd speed
I
I
I
I
I

[P-CL (/SPD-A) OFF |  OFF ' ON ON l OFF |OFFI ON ON I OFF
I ] I []

I
/N-CL (/SPD-B) I ! ' ' \
OFF OFF | OFF OFF OFF
I

|
| |
/P-CON(/SPD-D : : !
( " OFF | OFF I OFF |  OFF OFF LON_ _ON I ON

n Operation
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5.7.1 Switching Internal Set Speed Control (Pn000.1 = 4, 5, or 6)

5.7 Combination of Control Methods

SERVOPACK can switch the combination of control methods. Select the control method with Pn000.1.

Parameter Combination of Control Methods When Enabled | Classification
n.0O00O40 Internal Set Speed Control < Speed Control
n.0O00O50 Internal Set Speed Control < Position Control
n.O0O60 Internal Set Speed Control < Force Control
n.OO703 Position Control < Speed Control
Pn000 n.O0O80O Position Control < Force Control After restart Setup
n.0O00O90 Force Control < Speed Control
n.O00AO tSigfled Control < Speed Control with Zero Clamp Func-
n.00BO gﬁfsi;i(l)gh(i?&?t;(l)llnz:gol;osition Control with Reference

5.7.1

Switching Internal Set Speed Control (Pn000.1 = 4, 5, or 6)

Conditions for switching internal set speed control are as shown below.

(1)

Factory-set Input Signal Allocations (Pn50A.0 = 0)

The control method and internal set speed can be switched using /P-CL and /N-CL signals.

Input Signal Pn000.1 Settings and Operations

/P-CON (CN1-41) | /P-CL (CN1-45) | /N-CL (CN1-46) n.000O40 n.O00O50 n.O0060
OFF OFF Speed control Position control Force control

OFF ON Forward movement at internal set speed 1 set in Pn380.

OFF ON ON Forward movement at internal set speed 2 set in Pn381.

ON OFF Forward movement at internal set speed 3 set in Pn382.
OFF OFF Speed control Position control Force control

OFF ON Reverse movement at internal set speed 1 set in Pn380.

ON ON ON Reverse movement at internal set speed 2 set in Pn381.

ON OFF Reverse movement at internal set speed 3 set in Pn382.

It is possible to switch from speed control, position control, or force control to the internal set speed control

even while the servomotor is moving.



5.7 Combination of Control Methods

The following diagram describes an operation example for internal set speed control + soft start <=> position
control.

Motor speed

+SPEED3 [~
+SPEED2 [—

+SPEED1 [—

-SPEED1 |—

-SPEED2 [—

-SPEED3 [—

/COIN

Reference pulse

—p—— t1 :
1 ! 1
/P-CL
| OFF i oN 4 ON | oFF ! OFF I OFF
[ j ] [ I !
IN-CL 1 I : .
ON ON OFF I OFF OFF Lo
1 ! 1 1
I
ond | [P
| 1st speed : sgeed | 3rd speed |SWItChlng: Pulse : 1st speed
Reference h : | | : : Internal
| . set speed
I, Internal set speed control U Position control oy contr%l
¢ pid pid

Note 1. The t1 value is not affected by whether the soft start function is used.
A maximum delay of 2 ms occurs in loading /P-CL and /N-CL.
2. The speed is decelerated for the time set in Pn306, and the internal set speed control will be changed to the posi-
tion control after the servomotor comes to a stop.

n Operation
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5.7.1 Switching Internal Set Speed Control (Pn000.1 = 4, 5, or 6)

(2)

Changing Input Signal Allocations (Pn50A.0 = 1)

The control method can be switched by turning the /C-SEL signal ON/OFF.

T Signal Connector Setti Pn000 Setting and Control Method
e n ettin
YPE | Name | Pin Number 9 n.0040 n.0050 n.0060
ON (closed Speed Position Force
Input | /C-SEL l\ﬁuSt l;ed ( : P
allocate OFF (open) Internal set speed | Internal set speed | Internal set speed

Note: Use parameter Pn50C.3 to allocate the /C-SEL signal for use. For details, refer to 3.3.1 Input Signal Allocations.

The following table shows the speed and direction in accordance with settings for the input signals for the set-

ting for internal set speed control when the /C-SEL signal is OFF.

Input Signal L
SFDD e e Speed and Direction
OFF OFF Stops at internal set speed 0.
OFF ON Forward movement at internal set speed 1 set in Pn380.
OFF ON ON Forward movement at internal set speed 2 set in Pn381.
ON OFF Forward movement at internal set speed 3 set in Pn382.
OFF OFF Stops at internal set speed 0.
OFF ON Reverse movement at internal set speed 1 set in Pn380.
ON ON ON Reverse movement at internal set speed 2 set in Pn381.
ON OFF Reverse movement at internal set speed 3 set in Pn382.

Note: Use parameter Pn50C.0 to 2 to allocate the /SPD-D, /SPD-A, and /SPD-B signals for use. For details, refer to 3.3.1
Input Signal Allocations.



5.7 Combination of Control Methods

5.7.2

5.7.3

Switching Other Than Internal Set Speed Control (Pn000.1 =7, 8 or 9)

Use the following signals to switch control methods when Pn000.1 is set to 7, 8, or 9. The control methods
switch depending on the signal status as shown below.

Factory-set Input Signal Allocations (Pn50A.0 = 0)

Signal

Connector

Pn000.1 Setting and Control Method

Type - Settin
P Name | Pin Number g n.O0O070 | n.OO8O | n.OO9O
ON (closed) |Speed Force Speed
Input |/P-CON | CN1-41 _ _
OFF (open) | Position Position Force
Changing Input Signal Allocations (Pn50A.0 = 1)
i Pn000.1 Setting and Control Method
Type Signal Connector Setting 9
Name | Pin Number n.OO70 | nOO8O | n.OO9O
ON (closed Speed Force Speed
Input | /C-sEL | Mustbe (closed) |Spee — u
allocated OFF (open) | Position Position Force

Switching Other Than Internal Set Speed Control (Pn000.1 = A or B)

Use the following signals to switch control methods when Pn000.1 is set to A or B. The control methods
switch depending on the signal status as shown below.

Factory-set Input Signal Allocations (Pn50A.0 = 0)

i Pn000.1 Setting and Control Method
Type ﬁgnal PC.:onnector Setting 9
ame in Number n.O0AO n.00OBO
. Position control with
ON (closed) Speed control WI.th reference pulse
Input | /P-CON CN1-41 zero clamp function inhibit function
OFF (open) | Speed Position
Changing Input Signal Allocations for Each Signal (Pn50A.0 = 1)

Tvoe Signal Connector et Pn000.1 Setting and Control Method
yp Name Pin Number 9 n.O0OAO n.00OBO
Speed control with
/ZCLAMP ON (closed) | /oo clamp function B
OFF (open Speed -
| Must be (open) P — -
nput allocated Position control with
ON (closed) - reference pulse
/INHIBIT inhibit function
OFF (open) - Position
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5.8.1 Internal Force Limit

5.8

Limiting Force

The SERVOPACK provides the following four methods for limiting output force to protect the machine.

5.8.1

Limiting Method it Reference
g Description Section

Internal force limit Always limits force by setting the parameter. 5.8.1
External force limit Limits force by input signal from the host controller. 5.8.2
Force limiting by analog volt- . .

Assigns a force limit by analog voltage reference. 5.83
age reference
External force limit + Force . - .
limiting by analog voltage ref- Combines force limiting by an external input and by analog volt- 584

erence

age reference.

Internal Force Limit

Note: The maximum force of the servomotor is used when the set value exceeds the maximum force.

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% 30 Immediately Setup
Reverse Force Limit [Speed]| [Position] [Force | o
Classification
Pn434 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup

servomotor.

The setting unit is a percentage of the rated force.

Force waveform

No Internal Force Limit
(Maximum force can be output)

Internal Force Limit

A .
;—Mammum force

) Speed

—~y

|

Pn483

. Limiting force
Speed
<

Pn484-

Note: If the settings of Pn483 and Pn484 are too low, the force may be insufficient for acceleration or deceleration of the



5.8 Limiting Force

5.8.2 External Force Limit

Use this function to limit force by inputting a signal from the host controller at specific times during machine
operation. For example, some pressure must continually be applied (but not enough to damage the workpiece)
when the robot is holding a workpiece or when a device is stopping on contact.

(1) Input Signals

Use the following input signals to limit a force by external force limit.

Signal Connector . ; _
Type Name Pin Number Setting Meaning Limit value
ON Forward external force limit ON The smaller value of these set-
CN1-45 (closed) tings: Pn483 or Pn404
Input | /P-CL [Factory setting] | OQFF
Forward external force limit OFF | Pn483
(open)
ON .. The smaller value of these set-
CN1-46 (closed) Reverse external force limit ON fings: Pn484 or Pnd05
Input | /N-CL .
[Factory setting] | OFF .
(open) Reverse external force limit OFF | Pn484

Note: Use parameter PnS0B.2 and Pn50B.3 to allocate the /P-CL signal and the /N-CL signal to another terminal. For
details, refer to 3.3.1 Input Signal Allocations.

(2) Related Parameters

Set the following parameters for external force limit.

Forward Force Limit [Speed ] [Position] [Force | o
Classification
Pn4383 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
Reverse Force Limit [Speed ] [Position] [Force | o
Classification
Pn484 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
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 rated force.

Note: If the settings of Pn483, Pn484, Pn404, and Pn405 are too low, the force may be insufficient for acceleration or
deceleration of the servomotor.
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5.8.3 Force Limiting Using an Analog Voltage Reference

3)

5.8.3

Changes in Output Force during External Force Limiting

The following diagrams show the change in output force when the internal force limit is set to 800%.

In this example, the servomotor movement direction is Pn000.0 = 0 (Linear scale counting up direction is
regarded as the forward run).

/P-CL
OFF ON
Pn483—4----------------------- Pn4834-----------------------
f \ Speed
Pn404-
OFF . .
Force Force
PR48A— = = = === mm e PR484 - = = = = e e
/N-CL
T PR483 - = = = mm e
\ Speed Speed
PNA04 frmm—y- - - == = - - - - -
ON 0 o I
PR4Q5—- - === =====---- <"1 —I P05t =============~ -
Force / n Force/
VTS TAVT: ¥

Force Limiting Using an Analog Voltage Reference

For force limiting by analog voltage reference, the force is limited by using the analog voltage at the T-REF
terminals for CN1-9 and CN1-10.

From the force limit value by analog reference and force limit value by Pn483 and Pn484, whichever is
smaller will be applied.

Parameter Meaning When Enabled | Classification

Uses the T-REF terminal as an external force limit

Pn002 n.0O00O01 .
input.

After restart Setup

This function can be used only during speed or position control, not during force control.

The following chart shows when the force limiting using an analog voltage reference is performed in the speed
control.

SERVOPACK
Pn400 Pn415 Pn483 Forward
Force limit —| T"REF, Force reference input gain |—>|T-REF filter time constant }—l ’( f(osgies_lg_?_')t
value (See 5.5.1.) (See 6.9.2.)
Pn100
Pn300 . Speed
V-REF, [Speed N L~ |loop Ly
Speed “|reference input| - ¥ (gain [ Force
reference gain Pn101 reference
Speed loop
(See 5.3.1) integral time
constant L
Pn484 (See5.8.1.)
Speed feedback Reverse force limit

There is no polarity in the input voltage of the analog voltage reference for force limiting. The absolute values
of both + and - voltages are input, and a force limit value corresponding to that absolute value is applied in the
forward and reverse direction.



5.8 Limiting Force

(1) Input Signals
Use the following input signals to limit a force by analog voltage reference.
Type Signal Name P(_)onnector Name
in Number
Input T-REF CNI1-9 Force reference input
SG CNI1-10 Signal ground for force reference input

Refer to 5.5.1 Basic Settings for Force Control.

(2) Related Parameters

Set the following parameters for force limit by analog voltage reference.

Force Reference Input Gain

[ Speed | [Position] |

Force |

Classification

Pn400 Setting Range Setting Unit Factory Setting When Enabled
30 .
10 to 100 0.1V (Rated force at 3.0 V) Immediately Setup
Forward Force Limit [ Speed | [Position | [ Force | o
Classification
Pn483 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
Reverse Force Limit [ Speed | [ Position | | Force | —
Classification
Pn484 Setting Range Setting Unit Factory Setting When Enabled
0 to 800 1% 30 Immediately Setup
T-REF Filter Time Constant [ Speed | [Position | [ Force | o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup

n Operation
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5.8.4 Force Limiting Using an External Force Limit and Analog Voltage Reference

5.8.4 Force Limiting Using an External Force Limit and Analog Voltage Reference

This function can be used to combine force limiting by an external input and by analog voltage reference.

When /P-CL (or /N-CL) is ON, either the force limit by analog voltage reference or the setting in Pn404 (or
Pn405) will be applied as the force limit, whichever is smaller.

Parameter Meaning When Enabled | Classification

When /P-CL or /N-CL is enabled, the T-REF terminal

R n.00os is used as the external force limit input.

After restart Setup

The following chart shows the external force limiting using an analog voltage reference.

SERVOPACK
Pn483
/P-CL Forward
force
/N-CL limit (See 5.8.1.)
Pn400 Pn415 Pn404
Force limit — T-REF Force reference input gain |—>|T-REF filter time constant Forward
value See 551 external
(See 551 (See 6.9.2) v v force limit
Pn300 Pn100 ‘{2’;5 5|Té.$.)>N)
V-REF |Speed + + Speed
Speed » reference input * > loop ¥ — Force
reference gain - Pn101 gain = reference
(See 5.3.1.) Speed loop '
integral time
Pn484 (See5.8.1)
constant Pn405 Reverse force limit
Reverse external force limit
Speed feedback (/N-CL: ON) (See 5.8.1)

Note: This function cannot be used during force control since the force limit by analog voltage reference is input from T-
REF (CN1-9, 10).
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5.8 Limiting Force

(1) Input Signals
Use the following input signals to limit a force by external force limit and analog voltage reference.
Type Signal Name P(_)onnector Name
in Number
Input T-REF CNI1-9 Force reference input
SG CNI1-10 Signal ground for force reference input

Refer to 5.5.1 Basic Settings for Force Control.

Signal Connector . . _
Type Name Pin Number Setting Meaning Limit Value
The smallest value of these set-
CN1-45 ON Forward external force limit ON | tings: the analog voltage refer-
Input | /P-CL [Factory setting] ence limit, Pn483, or Pn404
OFF Forward external force limit OFF | Pn483
The smallest value of these set-
CN1-46 ON Reverse external force limit ON | tings: the analog voltage refer-
Input | /N-CL [Factory setting] ence limit, Pn484, or Pn405
OFF Reverse external force limit OFF | Pn484

(2) Related Parameters

Set the following parameters for force limit by external force limit and analog voltage reference.

Force Reference Input Gain [Speed]| [Position]| [Force] | Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
30 . Setup
10 to 100 0.1V (Rated force at 3.0 V) Immediately
Forward Force Limit [Speed]| [Position]| [Force] | Classification
Pn483 Setting Range Setting Unit Factory Setting When Enabled S
etu
0 to 800 1% 30 Immediately P
Reverse Force Limit [Speed] [Position] [Force] | Classification
Pn4g4 Setting Range Setting Unit Factory Setting When Enabled s
ety
0 to 800 1% 30 Immediately P
Forward External Force Limit [Speed ]| [Position] [Force] | Classification
Pn404 Setting Range Setting Unit Factory Setting When Enabled S
ety
0 to 800 1% 100 Immediately P
Reverse External Force Limit [Speed ]| [Position] [ Force] | Classification
Pn405 Setting Range Setting Unit Factory Setting When Enabled Set
ctu
0 to 800 1% 100 Immediately P
The setting unit is a percentage of the rated force.
T-REF Filter Time Constant [Speed] [Position]| [Force ] o
Classification
Pn415 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup
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5.8.5 Checking Output Force Limiting during Operation

5.8.5 Checking Output Force Limiting during Operation

The following signal can be output to indicate that the servomotor output force is being limited.

. Connector . .
Type Signal Name Pin Number Setting Meaning
ON (closed) iStzzvomotor output force is being lim-
Output  |/CLT Must be allocated : — :
OFF (open) Servomotor output force is not being

limited.

Note: Use parameter Pn50F.0 to allocate the /CLT signal for use. For details, refer to 3.3.2 Output Signal Allocations.
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5.9 Absolute Linear Scales

5.9

5.9.1

Absolute Linear Scales

If using an absolute linear scale, a system to detect the absolute position can be designed for use with the host
controller. As a result, an operation can be performed without a zero point return operation immediately after
the power is turned ON.

For details on how to set up the absolute linear scale, refer to 5 Trial Operation (Checking Linear Servomotor
Operation) in the 2-V Series Users Manual, Setup, Linear Motor (No.: SIEP S800000 44).

Set Pn002.2 to 0 (factory setting) to use the absolute linear scale.

: When e
Parameter Meaning Enabled Classification
n.J00000O1 Uses the absolute linear scale as an absolute linear
[Factory setting] | scale.
Pn002 . - - After restart Setup
Uses the absolute linear scale as an incremental linear
n.O0100 scale

The SEN signal is not required when using the absolute linear scale as an incremental linear scale.

Absolute Data Request Signal (SEN)

The absolute data request signal (SEN) must be input to obtain absolute data as an output from the SERVO-
PACK.

The following table describes the SEN signal.

. Connector . .
Type Signal Name Pin Number Setting Meaning
OFF (low level) Disabled
Input SEN CNI-4 . The host controller sends a request to
ON (high level) the SERVOPACK for the absolute data.
Host controller SERVOPACK
45V CN1
T SEN 41000
—>
High level:
Approx. 1 mA
7406 or the equivalent 2 4.7kQ T 0.1 uF
ov v | se [ oV

We recommend a PNP transistor.

n Operation
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5.9.1 Absolute Data Request Signal (SEN)

The SEN signal is input at the following timing.

ON

A\

SERVOPACK control . *
power supply OFF[€—> 5 seconds max. \\ OFF
. 1 ' ON (Normal status)
ALM signal OFF i
(Alarm status) OFFE OFF
i ON
SEN signal OFFE i OFF
P Serial data / Z
P Inial incremental /' Incremental
PAO HUndefneg oulses \_Pulses J/
T : (Phase A)|  (Phase A)
Lo : !
; | | fal // Incremental
PBO Undefne, : Lnlﬁgxelsmcremental \_Pulses
b ! l ! (Phase B)|  (Phase B)
A | ! ON
Servomotor power E E E E E E \\ OFF
oo | 60 ms max. | | \\
b [Neomstyp) :
! | ! I Approx. i i
! 150 ms! ' 15 ms 1400 ms maxi
' € P »« PIETPIC ]
! ! : |—'1 to3ms '
N J
v

The servomotor will not be turned ON even if /S-ON is turned ON during this interval.
*  Turn OFF the SEN signal to turn OFF the control power supply.

o

IMPORTANT

» Maintain the high level for at least 1.3 seconds when the SEN signal is turned OFF
and then ON, as shown in the figure below.

SEN signal

OFF

ON (high level)

1.3 s min.

OFF

ON

>

A

T—15 ms min.

» SEN Signal cannot be OFF while the servomotor power is ON.

For the details of the absolute data reception sequence, refer to 5.9.2 Absolute Data Reception Sequence.




5.9 Absolute Linear Scales

5.9.2 Absolute Data 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 Data

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
e CN2
PA Serial
— data
PB Dividing Serial data—
circuit [« pulse conversion
Pn281
o lrc (Pn281)
Signal Name Status Contents

e Serial data
At initialization .
PAO Initial incremental pulses

Normal Operations | Incremental pulses

PBO At initialization Initial incremental pulses
Normal Operations | Incremental pulses
PCO Always Origin pulses

B Phase-C Output Specifications

The pulse width of phase C (origin pulse) changes depending on the encoder output resolution (Pn281),
becoming the same width as phase A.

The output timing is one of the following.

* Synchronized with the rising edge of phase A
* Synchronized with the falling edge of phase A
* Synchronized with the rising edge of phase B
* Synchronized with the falling edge of phase B

Note: When host controller receives the data of absolute linear scale, do not perform counter reset using the output of PCO
signal.

n Operation
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5.9.2 Absolute Data Reception Sequence

(2) Absolute Data Reception Sequence
1. Set the SEN signal at ON (high level).

2. After 100 ms, the system is set to serial data reception standby and the incremental pulse up/down counter
is cleared to zero.

3. Eight characters of serial data is received.

4. The system enters a normal incremental operation state about 400 ms after the last serial data is received.

SEN signal —— Serial data
"""" - Initial
PAO Undefined | Ii%i%gemal ’. Incremental pulses
R | |1 (PhaseA) i(PhaseA)
. Initial |
PBO  Undefined I'"j;i@e”‘a' ’- Incremental pulses
(Phase B) |(Phase B)
60 ms min.
90 ms typ.
50 ms | Approx. 15 ms | 400 ms max.
d bl »ld » » »
l Ll L il Ll Lad

P
|—7| <

1to3ms

Note: The output pulses are phase-B advanced if the servomotor is moving forward regardless of the setting in Pn000.0.
Serial data:

Outputs the current position as serial data after dividing using the value set at Pn281.

Unit: 1048576 pulse/serial data "1"

Initial incremental pulses:

Outputs the current position as pulse data after dividing using the value set at Pn281.
Pulse range: 0 to 1048576 pulse

Output pulse rate: Approx. 0.37 us

Reference Position Current Position
Coordinate 0 1 v 2 3 v
Value } j ! j j ]
Mo - Ms Value — 0 5 (1 M) 2 ; .3 (Mo)
| | | MoxR o Po
T : : : S
1 1 L 1 1
E E E Pe E E
' MsxR o Ps : Pu ' K

Final absolute data Py is calculated by féllowing formula.
PE=MO X R+Po
PM:PE_MS X R—PS

Note: In the case of reverse direction mode (Pn000.0 = 1), use the above-mentioned formula.

Signal Meaning
Pe Current value of linear scale
Mo Serial data value at current position
Po Initial incremental pulses at current position
Mg Serial data value at reference position
Ps Initial incremental pulses at reference position
Pwm Current value required for the user’s system.
R 1048576

Note: When processing the absolute linear scale reception sequence, do not perform counter reset using PCO output.
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5.9 Absolute Linear Scales

(3) Serial Data Specifications and Initial Incremental Pulses

B Serial Data Specifications

The serial data is output from PAO signal.

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"
“pr "+"or "-"  Movement data "CR"

; in five digits ;

00000 1010 1

v
T Data T LStop bit

Start bit Even parity

Note 1. The range for absolute data 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 "-32678" or from "-32678" to "+32767".
3. Inthe case of reverse direction mode (Pn000.0 = 1), the sign reverses.

B |nitial Incremental Pulses

The initial incremental pulses are output after division inside the SERVOPACK in the same way as for normal
incremental pulses. Refer to 5.3.6 Encoder Output Pulses for details.

(4) Transferring Alarm Contents

If an absolute linear scale is used, the contents of alarms detected by the SERVOPACK are transmitted in
serial data to the host controller from the PAO output when the SEN signal changes from high level to low

level.

Note: The SEN signal cannot be OFF while the servomotor power is ON.

Output example of alarm contents are as shown below.

SEN Signal High level Error detection Low level
i
| el Als 0 |
Panel Operator or Ov‘;r;pee d_ !
Display T i
1 !
1

o
Incremental pulse / Serial data
Enlarged view
PAO Output Data format

N N I I [y
B R T R 01
%_}

Upper two digits

n Operation
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5.10.1 Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1, ALO2, and ALO3)

5.10

5.10.1

(1)

5-72

Other Output Signals

This section explains other output signals.

Use these signals according to the application needs, e.g., for machine protection.

Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1,
ALO2, and ALO3)

This section describes signals that are output when the SERVOPACK detects errors and resetting methods.

Servo Alarm Output Signal (ALM)
This signal is output when the SERVOPACK detects an error.

Configure an external circuit so that this alarm output turns OFF the main circuit power
o supply for the SERVOPACK whenever an error occurs.
IMPORTANT
Signal Connector . ;
Type Name Pin Number Setting Meaning

ON (closed) Normal SERVOPACK status

Output ALM CN1-31, 32
OFF (open) SERVOPACK alarm status

Alarm Code Output Signals (ALO1, ALO2, and ALO3)
The ON/OFF combination of these signals specifies the type of alarm detected by the SERVOPACK.

Use these signals as required to display the contents of the alarm at the host controller.

For details, refer to 9.1.1 List of Alarms.

Type Signal Name Ifi::rlllnuerﬁtl;);r Meaning
ALO1 CN1-37 Alarm code output
ALO2 CNI1-38 Alarm code output
Output
ALO3 CN1-39 Alarm code output
SG CNI-1 Signal ground for alarm code output




5.10 Other Output Signals

3)

Alarm Reset Method

If a servo alarm (ALM) occurs, use one of the following methods to reset the alarm after eliminating the cause
of the alarm.

The /ALM-RST signal will not always reset linear scale-related alarms. If an alarm cannot be reset with /
ALM-RST, cycle the control power supply.

If the alarm is reset and operation continued without eliminating the cause of the alarm, it

o Be sure to eliminate the cause of the alarm before resetting it.
may result in damage to the equipment or fire.

IMPORTANT

Resetting Alarms by Turning ON the /ALM-RST Signal

Connector Pin

Type Signal Name Number

Meaning

Input /ALM-RST CN1-44 Alarm reset

Resetting Alarms Using the Panel Operator

Simultaneously press the UP and the DOWN Keys on the panel operator. For details, refer to 2.1.1 Names and
Functions.

Resetting Alarms Using the Digital Operator

Press the ALARM RESET Key on the digital operator. For details, refer to 2~V Series User s Manual, Opera-
tion of Digital Operator (No.: SIEP S800000 55).

5.10.2 Warning Output Signal (/WARN)

(1)

This signal is for a warning issued before the occurrence of an alarm.
Refer to 9.2.1 List of Warnings.

Signal Specifications

Signal Connector Pin . .
Type Name Number Setting Meaning
ON (closed) Warning status
Output |/WARN | Must be allocated
OFF (open) Normal status

Note: Use parameter Pn50F.3 to allocate the /WARN signal for use. For details, refer to 3.3.2 Output Signal Alloca-
tions.

Related Parameters
Set the output method for alarm codes in Pn001.3.

For details on alarm codes, refer to (2) Alarm Code Output Signals (ALO1, ALO2, and ALO3) of 5.10.1 Servo
Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1, ALO2, and ALO3).

Parameter Meaning When Enabled | Classification
Outputs alarm codes alone for alarm codes ALO1,
nOOOD | ALO2, and ALOS.
Pn001 Outputs both alarm and warning codes for alarm codes | After restart Setup
n.1000 ALOI1, ALO2, and ALO3, and outputs an alarm code
when an alarm occurs.

For details on warning codes, refer to 9.2.1 List of Warnings.

n Operation
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5.10.3 Movement Detection Output Signal (/TGON)

5.10.3 Movement Detection Output Signal (/TGON)

(1)

(2)

This output signal indicates that the servomotor is moving at the speed set for Pn581 or a higher speed.

Signal Specifications

Signal Connector Pin " :
Type Name Number Setting Meaning
S tor i i ith th t d ab
CN1-27. 28 ON (closed) theerZZg}ﬁ gof nlSP I;lsogfng with the motor speed above
Output  |[/TGON | [Factory setting] - - .
OFF (open) Servomotor is moving with the motor speed below
P the setting in PnS81.

Note: Use parameter Pn5S0E.2 to allocate the /TGON signal to another terminal. For details, refer to 3.3.2 Output Signal
Allocations.

Related Parameter
Set the range in which the /TGON signal is output using the following parameter.

Zero Speed Level [Speed| [Position] [Force | -
Classification
Pn581 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 20 Immediately Setup

5.10.4 Servo Ready Output Signal (/S-RDY)

This signal is turned ON when the SERVOPACK is ready to accept the servo ON signal (/S-ON).
The /S-RDY signal is turned ON under the following conditions.

* The main circuit power supply is ON.

* No hard wire base block state

* No servo alarms

» The SEN signal is ON at a high level. (When an absolute linear scale is used.)

* Polarity detection has been completed. (When a servomotor without a hall sensor is used.)

If an absolute linear scale is used, the output of absolute data to the host controller must have been completed
when the SEN signal is ON (high level) before /S-RDY is output.

For details on the hard wire base block function, refer to 5.1/1.1 Hard Wire Base Block (HWBB) Function.

Signal Specifications

Signal Connector Pin

Type Name Number Setting Meaning
CN1-29, 30 ON (closed) ;1"1}; aSERVOPACK is ready to accept the servo ON
Output |/S-RDY | [Factory setting] .
The SERVOPACK is not ready to accept the servo
OFF (open) .
ON signal.
Note 1. Use parameter Pn50E.3 to allocate the /S-RDY signal to another terminal. For details, refer to 3.3.2 Output Sig-
nal Allocations.
2. For details on the hard wire base block function and the servo ready output signal, refer to 5.11.1 Hard Wire Base
Block (HWBB) Function.



5.11 Safety Function

5.11 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.

5.11.1 Hard Wire Base Block (HWBB) Function

The Hard Wire Base Block function (hereinafter referred to as HWBB function) is a safety function designed
to baseblock the servomotor (shut off the motor current) by using the hardwired circuits. Each circuit for two
channel input signals blocks the run signal to turn off the power module that controls the motor current, and
the motor current is shut off. (Refer to the diagram below.)

Power supply

SERVOPACK
Control circuit
24-V power supply R
un
Switch JHWBB1+| signal
Fuse JHWBB1-|3 [I] WAL | = siock
/HWBB2+| i - >I
JHWBB2-|5 I;] \i ILC ) | Block
oV I
i Power module
For safety function signal connections, the input signal is the 0 V. common and the output
o signal is the source output. This is the opposite of other signals described in this manual.
To avoid confusion, the ON and OFF status of signals for safety functions are defined as

IMPORTANT ~ 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 cur-
rent flows into the signal line.

(1) Risk Assessment

When using the HWBB function, be sure to perform a risk assessment of the servo system in advance. Make
sure that the safety level of the standards is met. For details about the standards, refer to Harmonized Stan-
dards at the front of this manual.

n Operation

Note: To meet the performance level d (PLd) in EN ISO 13849-1, the EDM signal must be monitored by a host controller.
If the EDM signal is not monitored by a host controller, the system only qualifies for the performance level ¢ (PLc).

The following risks can be estimated even if the HWBB function is used. These risks must be included in the
risk assessment.

* The servomotor will move in an application where external force is applied to the servomotor (for example,
gravity on the vertical axis). Take measures to secure the servomotor, such as installing a mechanical brake.

* The servomotor may move within the electric angle of 180 degrees in case of the power module failure, etc.
Make sure that safety is ensured even in that situation. The movement distance depends on the motor type.
The maximum movement distance is given below.

Linear motor: 50 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.
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5.11.1 Hard Wire Base Block (HWBB) Function

(2)

(4)

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 baseblock
(HWBB) state.

. OFF
ON (N I t
;:wgg; (Normal operation) (Motor current shut-off request)
/S-ON ON OFF 5
StEFVOF’ACK Operating X BB state X HWBB state
state

Resetting the HWBB State

Usually after the servo ON signal (/S-ON) is turned OFF, the SERVOPACK will then enter a hard wire base-

block (HWBB) state with the /' HWBB1 and /HWBB2 signals turned OFF. By then turning the ' HWBBI1 and /
HWBB2 signals ON in this state, the SERVOPACK will enter a baseblock (BB) state and can accept the servo
ON signal.

OFF
VBB (Motor current ON (Normal operation)
/HWBB2 shut-off request)
/S-ON : OFF on
StEEVOPACK HWBB state x BB state X Operating

If the / HWBB1 and /HWBB?2 signals are OFF and the servo ON signal is ON, the HWBB state will be main-
tained after the / HWBB1 and /HWBB2 signals are turned ON.

Turn OFF the servo ON signal, and the SERVOPACK is placed in a BB state. Then turn ON the servo ON sig-
nal again.

OFF
/HWBB1 (Motor current ON (Normal operation)
/HWBB2 shut-off request)

OFF
/S-ON ON ON

StEFVOPACK HWBB state X BB state X Operating
state

Note 1. Ifthe SERVOPACK is placed in a BB state with the main power supply turned OFF, the HWBB state will be
maintained until the servo ON signal is turned OFF.
2. The HWBB state cannot be reset if the servo ON signal is set to be constantly enabled in the servo ON signal
allocation (Pn50A.1). Do not make this setting if the HWBB function is being used.

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 safety function signal input timing error alarm (A.Eb1) is not related to the safety function. Keep this in mind in
the system design.
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(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.

o

IMPORTANT

For safety function signal connections, the input signal is the 0 V. 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 fol-
lows:

ON: The state in which the relay contacts are closed or the transistor is ON and current

flows into the signal line.
OFF: The state in which the relay contacts are open or the transistor is OFF and no cur-
rent flows into the signal line.

B Connection Example

24-V power SERVOPACK
supply
Switch

. S /HWBB1+] 4
Fuse /HWBB1; Ij SQS:(_

Use a switch IHWBB2#/ g
that has micro-current -

contacts. L,

IHWBB2; | 5 [I] 525-»(_

B Specifications

4

Signal Connector . .
Type Name Pin Number Setting Meaning
CNSA ON (closed) | Does not use the HWBB function. (normal operation)
/HWBBI CN8-3 Uses the HWBB function. (motor current shut-off
OFF (open)
Input request)
CNB-6 ON (closed) | Does not use the HWBB function. (normal operation)
/HWBB2 CN8-5 Uses the HWBB function. (motor current shut-off
OFF (open) request)

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

ltems

Characteristics

Remarks

Internal Impedance

3.3kQ

Operation Movable

Voltage Range

+11Vto+25V -

Maximum Delay Time

Time from the / HWBB1 and /HWBB?2 signals are OFF to

20 ms the HWBB function operates.

Operation

If the HWBB function is requested by turning OFF the /HWBB1 and /HWBB?2 input signals on the two chan-
nels, the power supply to the servomotor will be turned OFF within 20 ms (see below).

/HWBB1
/HWBB2

(Normal operation

Within 20 ms

OFF (Motor current
shut-off request)

ON

SERVOPACK
State

Normal operation HWBB state

Note 1.

The OFF status is not recognized if the total OFF time of the /HWBB1 and /HWBB?2 signals is 0.5 ms or shorter.

2. The status of the input signals can be checked using monitor displays. Refer to 8.8 Monitoring Safety Input Sig-

nals.
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(6)

(7)

(8)

Operation with Utility Functions
The HWBB function works while the SERVOPACK operates in the utility function.

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 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 (/S-ON) signal 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 ON signal is turned OFF (set to BB state) when
both the ’ HWBB1 and /HWBB2 signals are ON.

The following diagram shows an example where the main circuit power supply is turned ON, the SEN signal
is turned ON (with an absolute linear scale), and no servo alarm occurs.

—_— OFF
/HWBB1 ON (Motor current ON
/HWBB2 (Normal shut-off request) (Normal operation)
operation) )
/S-ON 5 ON OFF
SERVOPACK : :
State Operating HWBB state BB state
/S-RDY ON OFF ON

Brake Signal (/BK)

When the / HWBB1 or ' HWBB?2 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 servo-
motor may be moved by external force until the actual brake becomes effective after the brake signal (/BK)

turns OFF.

/\ CAUTION

» The brake signal output is not related to the safety functions. Be sure to design the system so that the sys-
tem will not be put into danger if the brake signal fails in the HWBB state.
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(9) Dynamic Brake

If the dynamic brake is enabled in Pn001.0 (Stopping Method for Servomotor after /S-ON Signal is Turned
OFF), the servomotor will come to a stop under the control of the dynamic brake when the HWBB function

works while the /HWBB1 or /HWBB2 signal is OFF.

/\ CAUTION

» The dynamic brake is not related to the safety functions. Be sure to design the system so that the system
will not be put into danger if the servomotor coasts to a stop in the HWBB state. Usually, use a sequence
in which the HWBB state occurs after the servomotor is stopped using the reference.

« If the application frequently uses the HWBB function, do not use the dynamic brake to stop the servomo-
tor. Otherwise element deterioration in the SERVOPACK may result. To prevent internal elements from
deteriorating, use a sequence in which the HWBB state occurs after the servomotor has come to a stop.

(10) Position Error Clear Setting

A position error in the HWBB state is cleared according to the setting in Pn200.2 for the clear operation selec-
tion.

If Pn200.2 is set to 1 (i.e., the position error is not cleared for position control), the position errors will be
accumulated unless the position reference from the host controller is canceled in the HWBB state, and the fol-

lowing conditions may result.

* A position error overflow alarm (A.d00) occurs.
« If the servo is turned ON after changing from HWBB state to BB state, the servomotor will move for the
accumulated position error.

Therefore, stop the position reference through the host controller while in HWBB state. If Pn200.2 is set to 1
(i.e., the position error is not cleared), input the clear (CLR) signal while in HWBB or BB state to clear the
position error.

(11) Servo Alarm Output Signal (ALM) and Alarm Code Output Signals (ALO1, ALO2,
and ALO3)

In the HWBB state, the servo alarm output signal (ALM) and alarm code output signals (AOL1, AOL2, and
AOL3) are not sent.

5.11.2 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 function device.

Note: To meet the performance level d (PLd) in EN ISO13849-1, the EDM signal must be monitored by a host controller.
If the EDM signal is not monitored by a host controller, the system only qualifies for the performance level ¢ (PLc).

B Failure Detection Signal for EDM1 Signal
The relation of the EDM1, /HWBBI1, and /HWBB?2 signals is shown below.

n Operation

Detection of failures in the EDMI1 circuit can be checked using the following four status of the EDM1 signal
in the table. Failures can be detected if the failure status can be confirmed, e.g., when the power supply is

turned ON.
Signal .
Name Logic
/HWBB1 ON ON OFF OFF
/HWBB2 ON OFF ON OFF
EDM1 OFF OFF OFF ON
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5.11.2 External Device Monitor (EDM1)

/\ WARNING

» The EDM1 signal is not a safety output. Use it only for monitoring a failure.

(1) Connection Example and Specifications of EDM1 Output Signal

Connection example and specifications of EDM1 output signal are explained below.

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-

IMPORTANT ~ lows:

ON: The state in which the relay contacts are closed or the transistor is ON and current
flows into the signal line.

o For safety function signal connections, the input signal is the 0 V. common and the output

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.

SERVOPACK Host controller
CN8 24-\/ power supply
8| EDM1+
. ]
¥ 3
7| EDM1-
Sﬂiilii
ov
B Specifications
Signal Connector . .
Type Name Pin Number Setting Meaning
ON (closed) Both the /HWBB1 and the /HWBB?2 signals are working
CN8-8 normally.
Output EDMI1 : i
CN8-7 The /HWBBI signal, the /HWBB2 signal or both are not
OFF (open) .
working normally.

Electrical characteristics of EDM1 signal are as follows.

Items Characteristics Remarks
Maximum Allowable Voltage 30 VvDC -
Maximum Current 50 mADC -
Maximum Voltage Drop at ON L0V Xl(l)itage between EDM 1+ and EDM1- when current is 50
. ' Time from the change in /HWBB1 or /HWBB?2 until the
Maximum Delay Time 20 ms X
change in EDM1
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5.11.3 Application Example of Safety Functions

An example of using safety functions is shown below.

(1) Connection Example

In the following example, a safety unit is used and the HWBB function operates when the guard opens.

Safety unit G9SX-BC202

supply manufactured by OMRON Corp.

T11 T12 T21 T22
Input

Reset/feedback
input Output
T31 T32 T33 S24 514

SERVOPACK

| K>
ov /HWBB1- ] 3 Ij . —*li_
/HWBB2+ | 6
E] vzl
/HWBB2- | 5

EDM1- J /- ‘;‘7;]:%_

When a guard opens, both of signals, the / HWBB1 and the /HWBB2, turn OFF, and the EDM1 signal turns
ON. Since the feedback is ON when the guard closes, the safety unit is reset, and the /HWBB1 and the /
HWBB2 signals turn ON, and the operation becomes possible.

IHWBB1+_J 4

Note: The EDMI1 signal is used as a sourcing output. Connect the EDM1 so that the current flows from EMD1+ to EMD1-.
(2) Failure Detection Method

In case of a failure such as the /HWBBI or the ' HWBB2 signal remains ON, the safety unit is not reset when
the guard closes because the EDM1 signal keeps OFF. Therefore starting is impossible, then the failure is
detected.

In this case, 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.

n Operation
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5.11.4 Confirming Safety Functions

(3) Procedure

| Request to open the guard.

|

When the servomotor is operating, the host
2 controller stops the servomotor and turns
OFF the Servo ON signal (/S-ON).

|

Open the guard and enter.

l

The /[HWBB1 and /HWBB?2 signals are
4 | OFF and HWBB function operates.
(The operation in the guard is available.)

|

After completing the operation, leave and

N

w

S close the guard.
Turn ON the /S-ON signal from the host con-
6 troller.

5.11.4 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.

* When the / HWBB1 and /HWBB?2 signals turn OFF, check that the panel operator or digital operator dis-
plays "Hbb" and that the servomotor does not operate.

* Check the ON/OFF states of the / HWBB1 and /HWBB?2 signals with 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. For details, refer to 8.9 Monitor Display at Power ON.

* 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.

5.11.5 Precautions for Safety Functions

/N\ 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 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 motor 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 motor 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.

Connect devices meeting safety standards for the signals for safety functions.

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 servomotor with
independent electric or mechanical parts.

Incorrect use of the machine may cause injury.

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.

Failure to observe this warning may cause an electric shock.
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6.1 Type of Adjustments and Basic Adjustment Procedure

6.1

6.1.1

Type of Adjustments and Basic Adjustment Procedure

This section describes type of adjustments and the basic adjustment procedure.

Adjustments
Adjustments (tuning) are 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 case, it is possible to suppress the vibration with a variety of vibration
suppression functions in the SERVOPACK.

The servo gains are factory-set to appropriate values for stable operation. The following utility function can be
used to adjust the servo gain to increase the responsiveness of the machine in accordance with the actual con-
ditions. With this function, parameters related to adjustment above will be adjusted automatically and the need
to adjust them individually will be eliminated.

This section describes the following utility adjustment functions.

i : Applicable Tool*
Utility Function for .
i Outline Control Diai
Adjustment igital Panel . .
J Method Operator Operator SigmaWin+

Tuning-less
Levels Setting

(Fn200)

This function is enabled when the factory settings
are used. This function can be used to obtain a sta- | Speed and o o o
ble response regardless of the type of machine or | Position
changes in the load.

Advanced
Autotuning (Fn201)

The following parameters are automatically
adjusted using internal references in the SERVO-
PACK 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 function

Specdand | x o
Position

Advanced
Autotuning by
Reference (Fn202)

The following parameters are automatically
adjusted with the position reference 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)

* Friction compensation

* Anti-resonance control adjustment function

* Vibration suppression function

Position O X O

One-parameter
Tuning (Fn203)

The following parameters are manually adjusted
with the position or speed reference 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)

* Friction compensation

* Anti-resonance control adjustment function

Speed and o A o
Position

: Available
: Can be used but functions are limited.
Not available

XBO0

n Adjustments
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6.1.1 Adjustments

(cont'd)
i Tool*
Utility Function for Outline Applcabe o Co—
Adjustment igita ane . .

. Method Operator Operator SigmaWin+
égtr:-tltz)elic\)(g]ﬁgfrﬁen t This function effectively suppresses continuous Speed and o y o
Function (I£n204) vibration. Position
Vibration This function effectively suppresses residual vibra

" VeLy supp ual VIbra- | pogition O X e)

Suppression

Function (Fn205) tion if it occurs when positioning.

*  O: Available
A: Can be used but functions are limited.
x: Not available
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6.1.2 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. )

A
(1)Adjust using Tuning-less Function.
Runs the servomotor without any adjustments.
Refer to 6.2 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 6.3 Advanced Autotuning (Fn201).

!

Yes
Completed.

No

(3) Adjust using Advanced Autotuning by Reference.
Automatically adjusts gains and filters with user reference inputs.

Refer to 6.4 Advanced Autotuning by Reference (Fn202).

Yes
Completed.

No

(4) Adjust using One-parameter Tuning.
> Manually adjusts gains and filters.
Position loop gain, speed loop gain, filters, and friction compensation

adjustments are available.
Referto 6.5 One-parameter Tuning (Fn203).

Yes
Completed.

Continuous vibration occurs.
Reduce the vibration using Anti-resonance Control Adjustment Function.
Refer to 6.6 Anti-Resonance Control Adjustment Function (Fn204).

Residual vibration occurs at positioning.

Reduce the vibration using Vibration Suppression Function.
Refer to 6.7 Vibration Suppression Function (Fn205).

Results OK?

Yes

4

Completed.

a Adjustments
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6.1.3 Monitoring Operation during Adjustment

6.1.3 Monitoring Operation during Adjustment

Check the operating status of the machine and signal waveform when adjusting the servo gain. Connect a mea-
suring instrument, such as a memory recorder, to connector CN5 analog monitor connector on the SERVO-
PACK to monitor analog signal waveform.

The settings and parameters for monitoring analog signals are described in the following sections.
(1) Connector CN5 for Analog Monitor
To monitor analog signals, connect a measuring instrument with cable (JZSP-CAO1-E) to the connector CN5.

B Connection Example

=]
JZSP-CA01-E Measuring
Black White Probe
i i [: Black [ Black __| Measurin
IH = Mq : § = White b I\P/Ir(;):g)seu%;n’\éjD in:t?:lrjnclengt*
. I CN5 Red Red Probe
; Black J
|||[MooE/SET &~ v TDATAq § 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

(2) Monitor Signal

The shaded parts in the following diagram indicate analog output signals that can be monitored.

SERVOPACK
l | Speed feedforward | | Force feedforward |
T-REF .
[ Position reference speed | Speed reference
V-REF : L
— i+ Force
Speed ! Position : ;
i ! H
o T i
PULS Reference* Position loop i i
SIGN Pulse Electronic | .t~ ! Error Yt |s .
- peed |! o | Current
L[ Multiplier > gear fﬁ"" counter Kp > loop [ *O > loop M Load
LI (UNVIW)

1
+ -_—
Electronic <@ =
H gear
Error
counter Speeq 2
: conversion |—‘|
[ [posiioneror | .
P L]
“~~"| Positioning
completed

Completion of position
reference

#  The reference pulse input multiplication switching function is supported by software version 001A or later.



6.1 Type of Adjustments and Basic Adjustment Procedure

The following signals can be monitored by selecting functions with parameters Pn006 and Pn007.
Pn006 is used for analog monitor 1 and Pn007 is used for analog monitor 2.

Description
Parameter — - -
Monitor Signal Unit Remarks
n.000O00
LPnOO? Motor moving speed 1 V/1000 mm/s -
actory
Setting]
n.00001 Speed reference 1 V/1000 mm/s -
n.00002
E_PnOOG Force reference 1 V/100% rated force -
actory
Setting]
n.O0O03 | Position error 0.05 V/1 reference unit |0 V at speed/force control
n.O004 | Position amplifier error 0.05 v/ 1_ linear scale Position error after electronic
pulse unit gear conversion
The input reference pulses will
n.0O005 Position reference speed 1 V/1000 mm/s be multiplied by n to output the
Pn006 position reference speed.
L n.000O06 Reserved (Do not change.) - -
n.0007 Reserved (Do not change.) - -
Positioning completed:
n.0O0O08 | Positioning completed > V. . Completion indicated by out-
Positioning not com- put voltage.
pleted: 0 V
n.00009 Speed feedforward 1 V/1000 mm/s -
n.OO0A | Force feedforward 1 V/100% rated force -
. Lo Ist gain: 1 V Gain type indicated by output
n.O00B | Active gain 2nd gain: 2 V voltage.
. . Completed: 5V Completion indicated by out-
n.0OO0C | Completion of position reference Not completed: 0V put voltage.
n.OOO0D |Reserved (Do not change.) - -

* Referto 6.8.1 Switching Gain Settings for details.
(3) Setting Monitor Factor

The output voltages on analog monitors 1 and 2 are calculated by the following equations.

Analog monitor 1 output voltage = (-1) X <

Analog monitor 2 output voltage = (-1) X <

(Pn552)
(Pn553)

(Pn550)

(Pn551)

Signal selection x Multiplier + Offset voltage [V] >
(Pn006=n.0010)

Signal selection X Multiplier + Offset voltage [V]
(Pn007=n.00000)

n Adjustments
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6.1.3 Monitoring Operation during Adjustment

<Example>
Analog monitor output at n.JO00 (motor moving speed setting)

When multiplier is set to x 1:

Analog monitor
output voltage [V]

+6V

+6000

-6000

(4)

Related Parameters

Motor speed
[mm/s]

When multiplier is set to x 10:

Analog
output

monitor
voltage[V]

+10 V (approx.)
+8V

+6V

+600 +800 Motor speed

-800 -600

6V

-8V

-10 V (approx.)

Note: Linear effective range: within + 8 V

Output resolution: 16-bit

Use the following parameters to change the monitor factor and the offset.

[mm/s]

Analog Monitor 1 Offset Voltage [Speed]| [Position | [Force ] o
Classification
Pn550 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset Voltage [Speed] [Position] [ Force | —
Classification
Pn551 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 0.1V 0 Immediately Setup
Analog Monitor Magnification (x 1) [Speed]| [Position | [Force ] o
Classification
Pn552 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 x 0.01 100 Immediately Setup
Analog Monitor Magnification (x 2) [Speed]| [Position]| [Force ] o
Classification
Pn553 Setting Range Setting Unit Factory Setting When Enabled
-10000 to 10000 x 0.01 100 Immediately Setup




6.1 Type of Adjustments and Basic Adjustment Procedure

6.1.4

Safety Precautions on Adjustment of Servo Gains

/\ CAUTION

« If adjusting the servo gains, observe the following precautions.
* Do not touch the moving section of the servomotor while power is being supplied to the motor.
» Before starting the servomotor, make sure that the SERVOPACK can come to an emergency stop at any time.
» Make sure that a trial operation has been performed without any trouble.
* Install a safety brake on the machine.

Set the following protective functions of the SERVOPACK to the correct settings before starting to adjust the
servo gains.

Overtravel Function

Set the overtravel function. For details on how to set the overtravel function, refer to 5.2.4 Overtravel.

Force Limit

The force limit calculates the force required to operate the machine and sets the force limits so that the output
force will not be greater than required. Setting force limits can reduce the amount of shock applied to the
machine when troubles occur, such as collisions or interference. If a force limit is set lower than the value that
is needed for operation, overshooting or vibration can be occurred.

For details, refer to 5.8 Limiting Force.

Excessive Position Error Alarm Level

The excessive position error alarm is a protective function that will be enabled when the SERVOPACK is used
in position control.

If this alarm level is set to a suitable value, the SERVOPACK will detect an excessive position error and will
stop the servomotor if the servomotor does not operate according to the reference. The position error indicates
the difference between the position reference value and the actual motor position.

The position error can be calculated from the position loop gain (Pn102) and the motor speed with the follow-
ing equation.

Motor Speed [mm/s] Number of Divisions Pn210
X X
Pn102 [0.1/s]/10* Linear Scale Pitch [um]/1000 Pn20E
* Excessive Position Error Alarm Level (Pn520 [1 reference unit])

x 104

Position Error [reference unit] =

Max. Motor Speed [mm/s] Number of Divisions Pn210
Pnl102 [0.1/s)/10° Linear Scale Pitch [um]/1000 ~ Pn20E
#  To check the Pn102 setting, change the parameter display setting to display all parameters (Pn00B.0 = 1).

Pn520 > x 10* x (1.2 0 2)

At the end of the equation, a coefficient is shown as "X (1.2 to 2)." This coefficient is used to add a margin that
prevents a position error overflow alarm (A.d00) from occurring in actual operation of the servomotor.

Set the level to a value that satisfies these equations, and no position error overflow alarm (A.d00) will be gen-
erated during normal operation. The servomotor will be stopped, however, if it does not operate according to
the reference and the SERVOPACK detects an excessive position error.

If the acceleration/deceleration of the position reference exceeds the capacity of the servomotor, the servomo-
tor cannot perform at the requested speed, and the allowable level for 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 servomotor can perform at the requested speed or increase the excessive position error alarm level
(Pn520).

n Adjustments
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6.1.4 Safety Precautions on Adjustment of Servo Gains

B Related Parameter

Excessive Position Error Alarm Level Positi
Classification
Pn520 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741823 1 reference unit 5242880 Immediately Setup
B Related Alarm

Alarm .

Display Alarm Name Meaning
A.d00 Position Error Overflow | Position errors exceeded parameter Pn520.

(4)

Vibration Detection Function

Set the vibration detection function to an appropriate value with the vibration detection level initialization
(Fn01B). For details on how to set the vibration detection function, refer to 7.16 Vibration Detection Level
Initialization (Fn01B).

Excessive Position Error Alarm Level at Servo ON

If position errors remain in the error counter when turning ON the servomotor power, the servomotor will
move and this movement will clear the counter of all position errors. Because the servomotor will move sud-
denly and unexpectedly, safety precautions are required. To prevent the servomotor from moving suddenly,
select the appropriate level for the excessive position error alarm level at servo ON (Pn526) to restrict opera-

tion of the

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 ON o
Classification
Pn528 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 Meaning
- This alarm occurs if the servomotor power is turned ON when the position
Position Error Overflow . . .
A.dO1 error is greater than the set value of Pn526 while the servomotor power is
Alarm at Servo ON OFF
When the position errors remain in the error counter, Pn584 limits the speed
Position Error Overflow | if the servomotor power is turned ON. If Pn584 limits the speed in such a
A.d02 Alarm by Speed Limit at | state, this alarm occurs when reference pulses are input and the number of
Servo ON position errors exceeds the value set for the excessive position error alarm
level (Pn520).

When an alarm occurs, refer to 9 Troubleshooting and take the corrective actions.
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6.2 Tuning-less Function

6.2

6.2.1

(2)

Tuning-less Function

The tuning-less function is enabled in the factory settings. If resonance is generated or excessive vibration
occurs, refer to 6.2.2 Tuning-less Levels Setting (Fn200) Procedure and change the set value of Pn170.2 for
the rigidity level and the set value in Pn170.3 for the load level.

/\ CAUTION

» The tuning-less function is enabled in the factory settings. A sound may be heard for a moment when the /
S_ON signal 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 /S_ON signal is turned ON. For details on the automatic notch filter, refer to
(3) Automatically Setting the Notch Filter on the next page.

» The servomotor may vibrate if the mass of the load is 30 times greater or more than that of the servomotor
in the mass ratio.

If vibration occurs, set the mode to 2 in Fn200 or lower the adjustment level.

Tuning-less Function

The tuning-less function obtains a stable response without manual adjustment regardless of the type of
machine or changes in the load.

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.O00O01 . .
[Factory setting] Enables tuning-less function.

Pn170 [, OooO After restart Setup
- . Used as speed control.
[Factory setting]

Used as speed control and host controller used as

n.O0O10 .
position control.

Application Restrictions

The tuning-less function can be used in position control or speed control. This function is not available in
force control. The following application restrictions apply to the tuning-less function.

Function Availability Remarks
Vibration detection level initialization Availabl 3
(FnO1B) ¢
« This function can be used when the mass is
calculated.
Available * While this function is being used, the

Advanced autotuning (Fn201) (Some conditions apply) tuning-less function cannot be used. After

completion of the autotuning, it can be
used again.

Advanced autotuning by reference (Fn202) Not available -

One-parameter tuning (Fn203) Not available -

Anti-resonance control adjustment

function (Fn204) Not available _

Vibration suppression function (Fn205) Not available -
While this function is being used, the tuning-
. less function cannot be used. After
EasyFFT (Fn206) Available completion of the EasyFFT, it can be used
again.
Friction compensation Not available -

n Adjustments
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6.2.1 Tuning-less Function

(cont'd)

Function

Availability

Remarks

Gain switching

Not available

Offline mass calculation *

Not available

Disable the tuning-less function by setting
Pn170.0 to 0 before executing this function.

Mechanical analysis*

Available

again.

While this function is being used, the tuning-
less function cannot be used. After
completion of the analysis, it can be used

*  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
when the tuning-less function is enabled.

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.00000 D(_)@s not set the 2nd notch filter automatically with
utility function. . )
Pn460 . - — Immediately Tuning
n.O0100 Set the 2nd notch filter automatically with utility
[Factory setting] | function.

(4)

Tuning-less Level Settings

Two tuning-less levels are available: the rigidity level and load level. Both levels can be set in the Fn200 util-
ity function or in the Pn170 parameter.

B Rigidity Level

a) Using the utility function
To change the setting, refer to 6.2.2 Tuning-less Levels Setting (Fn200) Procedure.

Digital Operator Display Meaning
Level O Rigidity level 0
Level 1 Rigidity level 1
Level 2 Rigidity level 2
Level 3 Rigidity level 3
Level 4 [Factory setting] Rigidity level 4

b) Using the parameter

Parameter Meaning When Enabled | Classification
n.000O0O Rigidity level 0 (Level 0)
n.0100 Rigidity level 1 (Level 1)
Pn170 n.0200 Rigidity level 2 (Level 2) fmmediately Setup
n.O03000 Rigidity level 3 (Level 3)
n.00400 S
[Factory setting] Rigidity level 4 (Level 4)




6.2 Tuning-less Function

B [oad Level

a) Using the utility function
To change the setting, refer to 6.2.2 Tuning-less Levels Setting (Fn200) Procedure.

Digital Operator Display Meaning

Mode 0 Load level : Low

Mode 1 [Factory setting] Load level : Medium

Mode 2 Low level : High

b) Using the parameter
Parameter Meaning When Enabled | Classification

n.0O00O0 Load level : Low (Mode 0)

Pn170 n.- 1000 . Load level : Medium (Mode 1) Immediately Setup
[Factory setting]
n.2000 Low level : High (Mode 2)

n Adjustments
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6.2.2 Tuning-less Levels Setting (Fn200) Procedure

6.2.2 Tuning-less Levels Setting (FN200) Procedure
/\ CAUTION

» To ensure safety, perform the tuning-less function in a state where the SERVOPACK can come to an
emergency stop at any time.

The procedure to use the tuning-less function is given below.
Operate the tuning-less function from the panel operator, digital operator (option), or SigmaWin+.

For the basic operation of the digital operator, refer to 2~V Series User s Manual, Operation of Digital Opera-
tor (No.: SIEP S800000 55).
(1) Preparation

Check the following settings before performing the tuning-less function. If the settings are not correct, "NO-
OP" will be displayed during the tuning-less function.

* The tuning-less function must be enabled (Pn170.0 = 1).
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The test without a motor function must be disabled. (Pn00C.0 = 0).

(2) Operating Procedure with Digital Operator

Step Display after Operation Keys Operation
RUN _ FUNCTION— VODEIET Press the Key to view the main menu for the
1 FnO80O:Pole Detect @ utilityfunction.
Fn200: TunelLvIl Set
Fn201:AAT A \V Use the or Key to move through the list,
Fn202:Ref—AAT select Fn200.

Press the Key to display the load level of the
tuning-less mode setting screen.

Notes:

RUN —TunelLvISet— « If the response waveform causes overshooting or if
the mass of the load is 30 times greater or more
than that of the servomotor in the mass ratio (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 the mode setting to 0.

DATA

2 Mode=1

RUN —TunelLvISet—

DATA Press the Key to display the rigidity level of the
tuning-less mode setting screen.

3 Level =4

Press the Key or the Key to select the rigid-

ity level.

Select the rigidity level from 0 to 4. The larger the

RUN —TunelLvISet— value, the higher the gain is and the better response
Levelca A v pNe;tf;)Sr.mance will be. (The factory setting is 4.)

NF2 % * Vibration may occur if the rigidity level is too high.
Lower the rigidity level if vibration occurs.
« If a high-frequency noise is heard, press the

Key to automatically set a notch filter to the vibra-
tion frequency.

2nd notch filter

RUN —TunelLvISet— . .
Press the Key. “DONE” will flash for approxi-
5 Level=4 DATA mately two seconds and then “RUN” will be dis-

played. The settings are saved in the SERVOPACK.




6.2 Tuning-less Function

(cont'd)
Step Display after Operation Keys Operation
RUN —FUNCTION—
6 E : g g 8 Moga Egenss ;}ﬁz eIIfieg Stt(; comp}ete the tuning-less func-
Fn201 . p 1 will appear again.
Fn202

Note: If the rigidity level is changed, the automatically set notch filter will be canceled. If vibration occurs, however, the
notch filter will be set again automatically.

(3)

Operating Procedure with Panel Operator

Step

Display after Operation

Keys

Operation

I I

I

Press the MODE/SET Key to select the utility func-
tion.

|

I

Press the UP or the DOWN Key to select the Fn200.

]
LI

Press the DATA/SHIFT Key for approximately one
second to display the load level of the tuning-less
mode setting screen.

Note:

If the response waveform causes overshooting or if
the mass of the load is 30 times greater or more than
that of the servomotor in the mass ratio (i.e., outside
the scope of product guarantee), press the UP Key
and change the load level to 2.

r——

]
LI

]

MODE/SET

Press the MODE/SET Key to display the rigidity
level of the tuning-less mode setting screen.

I
—

-

I
—
I

1)

Rigidity level

" v DATA/4

Press the UP or the DOWN Key to select the rigidity

level.

Select the rigidity level from 0 to 4. The larger the

value, the higher the gain is and the better response

performance will be. (The factory setting is 4.)

Notes:

* Vibration may occur if the rigidity level is too high.
Lower the rigidity level if vibration occurs.

* If high-frequency noise is generated, press the
DATA/SHIFT Key to automatically set a notch fil-
ter to the vibration frequency.

|
_

LI

]

I —
—
—
-
N/

Press the MODE/SET Key. “donE” will flash for
approximately one second and then L0004 will be
displayed. The settings are saved in the SERVO-
PACK.

I_
I

I

1
0]

DATA/4

Press the DATA/SHIFT Key for approximately one
second. "Fn200" is displayed again.

(4) Alarm and Corrective Actions

The autotuning alarm (A.521) will occur if resonance sound is generated or excessive vibration occurs during

position control. In such case, take the following actions.

B Resonance Sound

Reduce the setting of the rigidity level or load level.

B Excessive Vibration during Position Control

Take one of the following actions to correct the problem.

n Adjustments

* Increase the setting of the rigidity level or reduce the load level.
* Increase the setting of Pn170.3 or reduce the setting of Pn170.2.
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6.2.2 Tuning-less Levels Setting (Fn200) Procedure

(5) Parameters Disabled by Tuning-less Function

When the tuning-less function is enabled in the factory settings, the settings 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. For example, if EasyFFT is executed when the tuning-less function is enabled, the set-
tings in Pn100, Pn104, Pn101, 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
Force Easy Analysis
L= NEUD ) Y=y Control FFT (Vertical Axis
Mode)
Speed Loop Gain Pn100
2nd Speed Loop Gain Pn104 © © ©
Speed Loop Integral Time Constant Pn101 o o
X
Gain 2nd Speed Loop Integral Time Constant Pnl105
Position Loop Gain Pn102 %
2nd Position Loop Gain Pn106
Mass Ratio Pn103 O
F_rlcnon Compensation Function Selec- Pn408 3 % % %
Advanced |tion
Control i ;
Anti resonance Control Adjustment Pn160.0 % % %
Selection
C_Sain_ Gain Switching Selection Switch Pn139.0 X X X
Switching .

*  O: Parameter enabled
X: Parameter disabled

(6) Tuning-less Function Type

The following table shows the types of tuning-less functions for the version of SERVOPACK software.

Software Version* Tuning-less Type Meaning
000A or earlier Tuning-less type 1 -
000B or later Tuning-less type 2 The level of noise produced is lower than that of Type 1.

*  The software version number of your SERVOPACK can be checked with Fn012.

Parameter Meaning

When Enabled | Classification

n.O00O00O Tuning-less type 1

Pn14F [, ono1O

[Factory setting] Tuning-less type 2

After restart Tuning




6.2 Tuning-less Function

6.2.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function
Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mic(i:-;]e;(:gg;ion Aé%tgrr]gaet;c
Pn170 Tuning-less Function Related Switch No Yes
Pn401 Force Reference Filter Time Constant No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes

n Adjustments
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6.3.1 Advanced Autotuning

6.3 Advanced Autotuning (Fn201)

This section describes the adjustment using advanced autotuning.

6.3.1

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 lowering the speed loop gain
(Pn100) until vibration is eliminated.

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 operating conditions, such as the machine-load or drive system, are changed
after advanced autotuning, then change the following related parameters to disable
any values that were adjusted before performing advanced autotuning once again
with the setting to calculate the mass (Jcalc = ON). If advanced autotuning is per-
formed without changing 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 servo system (in reciprocating movement in the forward and
reverse directions) within set limits and adjust the SERVOPACK automatically according to the mechanical
characteristics while the servo system is operating.

Advanced autotuning can be performed without connecting the host controller.
The following automatic operation specifications apply.

» Maximum speed: Rated motor speed X 2/3
* Acceleration force: Approximately 100% of rated motor force

The acceleration force varies with the influence of the mass ratio (Pn103), machine
friction, and external disturbance.

* Travel distance: Set in unit of 1000 reference unit. Factory setting is 90 mm.

SERVOPACK

Movement

y
Rated motor

Speed speed x 2/3
Z S t: time
Reference Rated motor
di speed x 2/3
istance
4 Response | i
-
Execute advanced autotuning Rate(?or:é%tqr ]
after a JOG operation to move o
the position to ensure a suitable Approx. 100% >
movement range. t: time
Rated motor
force: —
Approx. 100% Automatic operation

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




6.3 Advanced Autotuning (Fn201)

(1)

* Vibration suppression (Mode = 2 or 3)
Refer to 6.3.3 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.

Preparation

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 servo ON signal (/S-ON) 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 parameter (Fn010) must be set to Write permitted (P.0000).

* 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).

Notes:
« [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).
* The reference pulse input multiplication switching function is disabled while performing advanced autotuning.

When Advanced Autotuning Cannot Be Performed

Advanced autotuning cannot be performed normally under the following conditions. Refer to 6.4 Advanced
Autotuning by Reference (Fn202) and 6.5 One-parameter Tuning (Fn203) for details.

* The machine system can work only in a single direction.
* The operating range is 5 mm or less.

When Advanced Autotuning Cannot Be Performed Successfully

Advanced autotuning cannot be performed successfully under the following conditions. Refer to 6.4
Advanced Autotuning by Reference (Fn202) and 6.5 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 machine is low and vibration occurs when positioning is performed.
* The position integration function is used.
* P control operation (proportional control) is used.
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.
* 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.

n Adjustments
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6.3.1 Advanced Autotuning

width (Pn522). If the SERVOPACK is operated in position control (Pn000.1=1), set the

electronic gear ratio (Pn20E/Pn210) and positioning completed width (Pn522) to the
IMPORTANT actual value during operation. If the SERVOPACK is operated in speed control
(Pn000.1=0), set Mode to 1 to perform advanced autotuning.
Unless the positioning completed signal (/COIN) is turned ON within approximately 3
seconds after positioning has been completed, "WAITING" will flash. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately 10
seconds, "Error" will flash for 2 seconds and tuning will be aborted.

o » Advanced autotuning makes adjustments by referring to the positioning completed

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 to prevent overshooting the positioning
completed width. If the setting of Pn561 is changed, however, the positioning time may be extended.

Overshoot Detection Level [Speed] [Position] [ Force | o
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup




6.3 Advanced Autotuning (Fn201)

6.3.2

Advanced Autotuning Procedure

The following procedure is used for advanced autotuning.

Advanced autotuning is performed from the digital operator (option) or SigmaWin+. The function cannot be
performed from the panel operator.

The operating procedure from the digital operator is described here.

Refer to the 2~V Series User s Manual, Operation of Digital Operator (No.: SIEP S800000 55) for basic key
operations of the digital operator.

(1) Operating Procedure

Step Display after Operation Keys Operation
56 “FUNCTIoN— MODEISET Press the Key to view the main menu for the
Fn200:TunelLvIl Set L utility function.

1 Fn201:AAT .
Fn202:Re f-AAT Use the | A | or Key to move through the list,
Fn203:0nePrmTun A v selectFnZOI.

Status Displa
l_,— play
Ad d AT . o .
2 Sealozon 1 OF DATA Press the Key to.dlsplay the initial setting screen
Mode=2 Type=2 for advanced autotuning.
Stroke=+00800000
(0003. 0) rev
BB Advanced AT A v
3 ;I”d' °fZNT > Press the[A ], [V], or [A7] Key and set the items in
o e = ype=
Stroke=+00800000 SCROLL Steps3-1to3-4.
(0003. 0) rev A

3-1

ECalculating Mass

Select the mode to be used.

Usually, set Jcalc to ON.

Jcalc = ON: Mass calculated [Factory setting]

Jcale = OFF: Mass not calculated

Note:

If the mass ratio is already known from the machine specifications, set the value in Pn103 and set Jcalc to OFF.

3-2

EMode Selection

Select the mode.

Mode = 1: Makes adjustments considering response characteristics and stability (Standard level).
Mode = 2: Makes adjustments for positioning [Factory setting].

Mode = 3: Makes adjustments for positioning, giving priority to overshooting suppression.

3-3

HType Selection

Select the type according to the machine element to be driven. If there is noise or the gain does not increase,
better results may be obtained by changing the rigidity type.

Type = 1: Low rigidity

Type = 2: Medium rigidity [Factory setting]

Type = 3: High rigidity

BSTROKE (Travel Distance) Setting

Travel distance setting range:
The travel distance setting range is from -99990000 to +99990000 [reference unit]. Specify the STROKE
(travel distance) in increments of 1000 reference units. The negative (-) direction is for reverse movement,
and the positive (+) direction is for forward movement.

Initial value:
About 90 mm

Notes:

« Set the travel distance to at least S mm; otherwise, "Error" will be displayed and the travel distance cannot be

set.
* To calculate the mass and ensure precise tuning, it is recommended to set the travel distance to about 90 mm.

n Adjustments
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6.3.2 Advanced Autotuning Procedure

(cont'd)
Step Display after Operation Keys Operation
BB Advanced AT
4 Pn1038-00100 DATA Press the Key. The advanced autotuning execu-
Pn100=0040.0 . . .
Pn101=00206.00 tion screen will be displayed.
Pn102=0040.0
Press the Key. The servomotor power will be
RUN Advanced AT ON and the display will change from "BB" to
5 Pn103=00100 "RUN."
g : 1 8 ?28 8 3 8: 8 o Note: If the mode is set to 1, Pn102 is displayed. If
Pn141=0050.0 the mode is set to 2 or 3, the Pn102 display will
change to the Pn141.
Calculates the mass.
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 will
start. While the mass is being calculated, the set value
for Pn103 will flash and “ADJ” will flash instead of
Y 3 T AT “RUN.” When calculating the mass is completed, the
Pn103=0 \:)as nocoe display will stop flashing and the mass is displayed.
Pn100=0040.0 The servomotor will remain ON, but the auto run
6 Pn101=0020.0 A \"4 operation will be stopped temporarily.
Pn141=0050.0
- Notes:
Display exampl'e. » The wrong key for the set travel direction is
After the mass is calculated. pressed, the calculation will not start.
* If the mass is not calculated (Jcalc = OFF), the set
value for Pn103 will be displayed.
o If "NO-OP" or "Error" is displayed during opera-
tion, press the Key to cancel the function.
Refer to (2) Failure in Operation and take a cor-
rective action to enable operation.
After the servomotor is temporarily stopped, press the
Key to save the calculated mass ratio in the
SERVOPACK. “DONE” will flash for one second,
7 oam | [VOOESET and “ADJ” will be displayed again.
<L Notes:
To end operation by calculating only the mass ratio
and without adjusting the gain, press the Key to
end operation.
BGain 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
saved in the SERVOPACK and the auto run operation
ADUJ Advanced AT . . . .
Pn103=00300 will restart. While the servomotor is running, the fil-
8 Pn100=0100.0 A \Y4 ters, and gains will be automatically set. "ADJ" will
Pn101=0006.36 flash during the auto setting operation.
Pn141=0150.0 Note: Precise adjustments cannot be made and
"Error" will be displayed as the status if there is
machine resonance when starting adjustments.
If that occurs, make adjustments using one-
parameter tuning (Fn203).
ADJ Advanced AT When the adjustment has been completed normally,
9 E n : 8 g = 8 ? g 8 00 the servomotor power will turn OFF, and "END" will

Pn101=0006.36
Pn141=0150.0

flash for approximately two seconds and then "ADJ"
will be displayed on the status display.
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(cont'd)
Step Display after Operation Keys Operation
Press the Key. The adjusted values will be saved
in the SERVOPACK.
A.941 Advanced AT « [f Pn170.0 = 1 (factory setting), "DONE" will flash
Pn103=00300 for approximately two seconds, and "A.941" will be
Pn100=0100.0 :
10 ||pn101=0006.36 DATA displayed.
Pn141=0150.0 + I[f Pn170.0 = 0, "DONE" will flash for approxi-

mately two seconds, and "BB" will be displayed.

Note: Press the Key to not save the values. The
display will return to that shown in step 1.

11 | Turn ON the SERVOPACK power supply again after executing advanced autotuning.

(2) Failure in Operation
B When "NO-OP" Flashes on the Display

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.

Disable the automatic gain switching.

The HWBB function operated.

Disable the HWBB function.

B When "Error" Flashes on the Display

Error

Probable Cause

Corrective Actions

The gain adjustment was
not successfully

completed. stopped.

Machine vibration is occurring or the posi-
tioning completed signal (/COIN) is turning
ON and OFF when the servomotor is

* 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.

Refer to the following table @ When an Error Occurs during Calculation of Mass.

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 90 mm.

The positioning
completed signal (/COIN)
did not turn ON within

after positioning
adjustment was
completed.

being used.

The positioning completed width is too nar-
approximately 10 seconds | row or proportional control (P control) is

* Increase the set value for Pn522.
 IfP control is used, turn OFF the /P-CON
signal.

The mass cannot be
calculated when the
tuning-less function was

. was not calculated.
activated.

When the tuning-less function was
activated, Jcalc was set to OFF so the mass

* Turn OFF the tuning-less function.
* Set Jcalc to ON, so the mass will be cal-
culated.

n Adjustments
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6.3.2 Advanced Autotuning Procedure

B When an Error Occurs during Calculation of Mass

The following table shows the probable causes of errors that may occur during the calculation of the mass with
the Jcalc set to ON, along with corrective actions for the errors.

Error . .
Display Probable Cause Corrective Actions
Errl The SERVOPACK started calculating the mass, | ¢ Increase the speed loop gain (Pn100).
but the calculation was not completed. * Increase the STROKE (travel distance).
. Set the calculation value based on the machine specifi-
Err2 The mass ﬂuctuatf:d greatly and did not con- cations in Pn103 and execute the calculation with the
verge within 10 tries.
Jealc set to OFF.
Er3 Low-frequency vibration was detected. Double the set value of the mass calculating start level
(Pn324).
* When using the force limit, increase the force limit.
Err4 The force limit was reached. * Double the set value of the mass calculating start
level (Pn324).
While calculatlng.the mass, the SP ced control Operate the SERVOPACK with PI control while calcu-
Err5 was set to proportional control with the /P-CON Jating the mass
input. ’

(3) Related Functions on Advanced Autotuning

This section describes functions related to advanced 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 during advanced autotuning 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
n.00000 Does not set thf? 1st notch filter automatically with
the utility function.
n.O00O01 Sets the 1st notch filter automatically with the utility
[Factory setting] | function. . )
Pn460 . . Immediately Tuning
n.0o00 Does not set the 2nd notch filter automatically with

the utility function.

n.O0100 Sets the 2nd notch filter automatically with the utility
[Factory setting] | function.

B Anti-Resonance Control Adjustment
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.O0oo Dpes not use the antljresonance control automatically
with the utility function. . .
Pn160 . - . Immediately Tuning
n.O0O10 Uses the anti-resonance control automatically with

[Factory setting] | the utility function.
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W 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 vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for 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 Parameter

Parameter Function When Enabled | Classification
Does not use the vibration suppression function auto-
n.coodoqd . . o :
matically with the utility function. ) .
Pn140 S— - - . Immediately Tuning
n.O0100 Uses the vibration suppression function automatically

[Factory setting] | with the utility function.

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 friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance due to aging

The conditions for applying friction compensation depend on the mode. The friction compensation setting in
Pn408.3 applies when the Mode is 1. The friction compensation function is always enabled regardless of the
friction compensation setting in Pn408.3 when the Mode is 2 or 3.

Mode
Friction Mode = 1 Mode = 2 Mode = 3
Compensation
Selecting
FFchth):lr)I/:I 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
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6.3.2 Advanced Autotuning Procedure

B Feedforward
If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain (Pn109),
speed feedforward (V-REF) input, and force feedforward (T-REF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (V-REF) input and
force feedforward (T-REF) input from the host controller.

Parameter Function When Enabled | Classification
n.0O00O0O Model following control is not used together with the
[Factory setting] |speed/force feedforward input. ) )
Pn140 - . - Immediately Tuning
Model following control is used together with the
n. 1000 .
speed/force feedforward input.

Refer to 6.9.2 Force Feedforward and 6.9.3 Speed Feedforward for details.

PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedfor-

IMPORTANT ward (V-REF) input or force feedforward (T-REF) input from the host controller. How-
ever, model following control can be used with the speed feedforward (V-REF) input
or force feedforward (T-REF) input if required. An improper feedforward input may
result in overshooting.

o * Model following control is used to make optimum feedforward settings in the SERVO-
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6.3.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-

cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.

No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%ﬁ:ﬁg:;ion A(‘:L;]tgr:gitéc
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Mass Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Force Reference Filter Time Constant No Yes
Pn408 Force Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
Pn531 Program JOG Movement Distance No No
Pn585 Program JOG Movement Speed No No
Pn534 Program JOG Acceleration/Deceleration Time No No
Pn535 Program JOG Waiting Time No No
Pn536 Number of Times of Program JOG Movement No No

n Adjustments
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6.4.1 Advanced Autotuning by Reference

6.4 Advanced Autotuning by Reference (Fn202)

Adjustments with advanced autotuning by reference are described below.

» Advanced autotuning by reference starts adjustments based on the set speed loop
o gain (Pn100). Therefore, precise adjustments cannot be made if there is vibration
when starting adjustments. In this case, make adjustments after lowering the speed
IMPORTANT loop gain (Pn100) until vibration is eliminated.

6.4.1 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 (pulse train reference) 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 correctly set to Pn103, advanced autotuning by reference can be performed without per-

forming advanced autotuning.

Movement <
speed < /
)7 = 3 Reference /'

> Travel
distance

Host controller

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 6.4.3 Related Parameters for parameters used for adjustments.

/\ 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.
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(1)

(2)

Preparation

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 5.10.4).

* There must be no overtravel.

* The servo ON signal (/S-ON) 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 parameter (Fn010) must be set to Write permitted (P.0000).
* The tuning-less function must be disabled (Pn170.0 = 0).

When Advanced Autotuning by Reference Cannot Be Performed Successfully

Advanced autotuning by reference cannot be performed successfully under the following conditions. If the
result of autotuning is not satisfactory, perform one-parameter tuning (Fn203). Refer to 6.5 One-parameter
Tuning (Fn203) for details.

* The travel distance in response to references from the host controller is smaller than the set positioning com-

pleted width (Pn522).
* The motor speed in response to references from the host controller is 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 less.

* The rigidity of the machine 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 flash. Furthermore,
unless the positioning completed signal (/COIN) is turned ON within approximately 10
seconds, "Error" will flash for 2 seconds and tuning will be aborted.

0 » Advanced autotuning by reference starts 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 ] L
Classification
Pn561 Setting Range Setting Unit Factory Setting When Enabled
0to 100 1% 100 Immediately Setup

n Adjustments
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6.4.2 Advanced Autotuning by Reference Procedure

6.4.2

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 func-
tion cannot be performed from the panel operator.

Here, the operating procedure from the digital operator is described.

Refer to the -V Series User s Manual, Operation of Digital Operator (No.: SIEP S800000 55) for basic key

operations of the digital operator.

(1) Operating Procedure

Set the correct mass ratio in Pn103 by using the advanced autotuning before performing this procedure.

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET Press the Key to view the main menu for the
1 ||Fn2o1:aaT ad utility function.
Fn202:Re f-AAT
Fn203:0nePrmTun Use the or Key to move through the list and
Fn204:A-Vib Sup A v selectFnZOZ.
,— Status Display
2 Adveanced AT DATA Press the Key to display the initial setting screen
Mode=3 Type=2 for advanced autotuning by reference.
BB Advanced AT /\ V'
3 Mo d s T 5 Pressthe| A |, | V|, or A Key and set the items in
o e= e=
= VP SCROLL steps 3-1 and 3-2.
A

EMode Selection
Select the mode.

3-1 | Mode = 1: Makes adjustments considering response characteristics 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 results may be obtained by changing the rigidity type.

3-2 Type = 1: Low rigidity
Type = 2: Medium rigidity [Factory setting]
Type = 3: High rigidity
5B Advanoed AT Press the Key. The advanced autotuning by ref-
PRn103=00300 erence execution screen will be displayed.
4 Pn100=0040.0 DATA

Pn101=0020.00
Pn141=0050.0

Note: If the mode is set to 1, Pn102 is displayed. If
the mode is set to 2 or 3, the Pn102 display will
change to the Pn141.

RUN Advanced AT
Pn103=00300

5 Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

Input servo ON signal (/S-ON) from an external
device.

ADJ Advanced AT
Pn103=00300

6 Pn100=0100.0
Pn101=0006.36
Pn141=0150.0

Input a reference from the host controller and then

press the or Key to start the adjustment.

"ADIJ" will flash during adjustment on the status dis-

play.

Note: Adjustment cannot be performed during "BB"
is shown on the status display.
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(cont'd)
Step Display after Operation Keys Operation
Q I: ‘1J 03= g S ; ca, 3 ced AT When the adjustment has been completed normally,
7 Pn100=0100.0 "END" will flash for approximately two seconds and
Pn101=0006.36 "ADJ" will be displayed.
Pn141=0150.0
Press the Key to save the settings. "DONE" will
RUN Advanced AT flash for approximately two seconds and "RUN" will
Pn1038=00300 i
8 Pn100=0100.0 DATA be displayed. .
Pn101=0006. 36 Note: Not to save the values set in step 6, press the
Pn141=0150.0 Key. The display will return to that shown
in step 1.
9 | Turn ON the SERVOPACK power supply again after executing advanced autotuning by reference.

(2) Failure in Operation
B When "NO-OP" Flashes on the Display

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.

Disable the automatic gain switching.

HWBB operated.

Disable the HWBB function.

B When "Error" Flashes on the Display

Error

Probable Cause

Corrective Actions

Increase the set value for Pn522.

The gain adjustment
was not successfully

Machine vibration is occurring or the posi-
tioning completed signal (/COIN) is turning
ON and OFF when the servomotor is

Change the mode from 2 to 3.
If machine vibration occurs, suppress the
vibration with the anti-resonance control

completed. stopped.

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 proportional control (P control) is

Increase the set value for Pn522.
If P control is used, turn OFF the /P-CON
signal.

n Adjustments
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6.4.2 Advanced Autotuning by Reference Procedure

3)

Related Functions on Advanced Autotuning by Reference

This section describes functions related to advanced autotuning by reference.

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 during advanced autotuning by
reference, 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
n.0000 Does not set the? Ist notch filter automatically with
the utility function.
n.O0O0O1 Sets the 1st notch filter automatically with the utility
[Factory setting] | function. . .
Pn460 Immediately Tuning

Does not set the 2nd notch filter automatically with

n.0ooo the utility function.

n.O0100 Sets the 2nd notch filter automatically with the utility
[Factory setting] | function.

B Anti-Resonance Control Adjustment

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. 0000000 Dpes not use the anti-resonance control automatically
with the utility function. ) )
Pn160 . - . Immediately Tuning
n.O00O10 Uses the anti-resonance control automatically with

[Factory setting] | the utility function.

W 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 vibration suppression will be automatically adjusted and set.

Set this function to Not Auto Setting only if you do not change the setting for 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
n.oooo Does not use the vibration suppression function auto-
Pn140 matically. — - - - Immediately Tuning
n.0100 Uses the vibration suppression function automati-
[Factory setting] | cally.
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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 friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance due to aging

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 = 2 and Mode = 3 are adjusted with the friction compensa-

tion function regardless of the friction compensation setting in P408.3.

Mode
Friction Mode = 1 Mode =2 Mode = 3
Compensation
Selecting
FF'chtc?rE 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
Feedforward

If Pn140 is set to the factory setting and the mode setting is changed to 2 or 3, the feedforward gain (Pn109),
speed feedforward (V-REF) input, and force feedforward (T-REF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (V-REF) input and
force feedforward (T-REF) input from the host controller.

Parameter Function When Enabled | Classification
n.0O00O0 Model following control is not used together with the
[Factory setting] | speed/force feedforward input. ) )
Pn140 - - . Immediately Tuning
Model following control is used together with the
n.1000 :
speed/force feedforward input.

Refer to 6.9.2 Force Feedforward and 6.9.3 Speed Feedforward for details.

» Model following control is used to make optimum feedforward settings in the SERVO-

o PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedfor-
IMPORTANT ward (V-REF) input or force feedforward (T-REF) input from the host controller. How-

ever, model following control can be used with the speed feedforward (V-REF) input
or force feedforward (T-REF) input if required. An improper feedforward input may
result in overshooting.

n Adjustments
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6.4.3 Related Parameters

6.4.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function
Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mic(j)—l’?;(r?gg;ion il;]t:rr%ztéc
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Mass Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Force Reference Filter Time Constant No Yes
Pn408 Force Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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6.5

6.5.1

One-parameter Tuning (Fn203)

Adjustments with one-parameter tuning are described below.

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 tuning 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 6.5.4 Related Parameters for parameters used for adjustments.

Perform one-parameter tuning if satisfactory response characteristics is not obtained with advanced autotun-
ing or advanced autotuning by reference.

To fine-tune each servo gain after one-parameter tuning, refer to 6.8 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.

Preparation

Check the following settings before performing one-parameter tuning.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The test without a motor function must be disabled (Pn00C.0 = 0).

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The tuning-less function must be disabled (Pn170.0 = 0).

* The tuning mode must be set to 0 or 1 when performing speed control.

n Adjustments
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6.5.2 One-parameter Tuning Procedure

6.5.2 One-parameter Tuning Procedure

The following procedure is used for one-parameter tuning.
There are the following two operation procedures depending on the tuning mode being used.

* When the tuning mode is set to 0 or 1, the model following control will be disabled and one-parameter tun-
ing will be used as the tuning method for applications other than positioning.

* When the tuning mode is set to 2 or 3, the model following control will be enabled and it can be used for
tuning for positioning.

One-parameter tuning is performed from the panel operator, digital operator (option), or SigmaWin-+.

Only tuning modes 0 and 1 can be selected from the panel operator. Make sure that the mass ratio (Pn103) is
set correctly using advance autotuning before beginning operation.

The following section provides the operating procedure from the panel operator and digital operator.

Refer to the 2~V Series User s Manual, Operation of Digital Operator (No.: SIEP S800000 55) for basic key
operations of the digital operator.

(1) Panel Operator Operating Procedure

Step | Display after Operation Keys Operation
1 [ — )1 ) Press the MODE/SET Key to select the utility func-
(] tion mode.
2 — il ) Press the UP or DOWN Key to move through the list
I () [ [ j ) and select Fn203.
( — Press the DATA/SHIFT Key for approximately one
3 ] II_I second. The screen shown on the left will be dis-
played.
[ | r ) Press the UP or DOWN Key to move through the list
] L and select Tuning Mode.

TUNING MODE
0: Makes adjustments giving priority to stability.
1: Makes adjustments giving priority to responsive-

_ | ness.
) ! Note: TYPE (rigidity type) is fixed to 2.
( —) If the servomotor power is OFF, input a servo ON
5 I__II II_I, signal (/S-ON) from the host controller.

If the servomotor power is ON, go to step 6.

Press the DATA/SHIFT Key for less than one second.
The one parameter gain data shown on the left will be
displayed.

Press the UP or DOWN Key to change the one param-
eter gain value and change the actual servo gain
(Pn100, Pn101, Pn102, and Pn401) at the same time.
This tuning function terminates when you decide that
the response output is satisfactory.

Press the MODE/SET Key to save the calculated four

gains to the parameter. When tuning is finished,

“donE” will flash before returning to the screen shown

on the left.

Note: To end operation without saving the calculated
gain, go to step 9.

Press the DATA/SHIFT Key for approximately one
second. The display will return to Fn203.

6-36



6.5 One-parameter Tuning (Fn203)

(2) Digital Operator Operating Procedure

B Setting the Tuning Mode 0 or 1

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET Press the [&] Key to view the main menu for the
1 Fn202:Ref-AAT o utility function.
Fn203:0nePrmTun
Fn204:A-Vib Sup Press the or Key to move through the list
Fn205:Vib Sup A v and select Fn203.
[ Status Display Press the Key to display the mass ratio set in
B B —OnePrmTun— .. .
2 S 103200500 DATA Pn103 at present. Move the digit with the or
[ >] Key and change the value with the or
Key.
BB —OnePrmTun—
3 Settineg OATA Press the Key to display the initial setting screen
Tuning Mode = O for one-parameter tuning.
Type = 2
BB —OnePrmTun— A v
4 Setting Pressthe[A ], [V, or Key and set the items in
Tuning Mode = 0 SCROLL Steps 4-1 and 4-2.
Type = 2 A
ETuning Mode
4-1 Select the tuning mode. Select the tuning mode 0 or 1.
Tuning Mode = 0: Makes adjustments giving priority to stability.
Tuning Mode = 1: Makes adjustments giving priority to responsiveness.
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 rigidity type.
Type = 1: Low rigidity
Type = 2: Medium rigidity [Factory setting]
Type = 3: High rigidity
RUN —OnePrmTun— If the servomotor power is OFF, input a servo ON
5 Setting signal (/S-ON) from the host controller. The display
T . Mode = o0 will change from "BB" to "RUN."
un i1 ng o e = .
Type = 2 If the servomotor power is ON, go to step 6.
RUN —OnePrmTun—
Pn100=0040.0
6 Pn101=0020.00 DATA Press the Key to display the set value.
Pn102=0040.0
RUN —OnePrmTun—
7 LEVEL = 0050 DATA Bress the Key again to display the LEVEL set-
- ting screen.
NF1 NF2 ARES

Note: The status display will always be RUN when the servomotor power is ON.

n Adjustments
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6.5.2 One-parameter Tuning Procedure

(cont'd)
Step Display after Operation Keys Operation

If readjustment is required, select the digit with the

or Key or change the LEVEL with the

or Key. Check the response.

If readjustment is not required, go to step 9.

Note: The higher the level, the greater the respon-
siveness will be. If the value is too large, how-
ever, vibration will occur.

« If vibration occurs, press the Key. The SER-

VOPACK will automatically detect the vibration
RUN —OnePrmTun— < > frequencies and make notch filter or an anti-reso-
8 nance control settings. When the notch filter is set,
LEVEL = 0050 A v "NF1" or "NF2" will be displayed on the bottom
NF1 NF2 ARES row. When the anti-resonance control is set,
"ARES" will be displayed in the lower right corner.
RUN —OnePrmTun—
LEVEL=0070
NF1 NF2 ARES
* If the vibration is great, the vibration frequency
will be detected automatically even if the Key
is not pressed and a notch filter or an anti-reso-
nance control will be set.
RUN —OnePrmTun—
9 E : 1 g ? - 8 8 ? g 8 DATA Press the Key. A confirmation screen will be dis-
PRn102=0050.0 played after LEVEL adjustment.
* Press the Key to save the adjusted values.
After the data is saved, “DONE” will flash for
RUN —OnePrmTun— approximately two seconds and then “RUN” will
Pn100=00[50.0 .
10 Pn101=00[16.0 DATA be displayed.
Pn102=00[50.0 « To return to the previous value, press the Key.
* Press the Key to readjust the level without
saving the values.
RUN —FUNCTION—
Fn202:Re f-AAT VOOEET Press the Key to complete the one-parameter
11 Fn203:0nePrmTun [ tuning operation. The screen in step 1 will appear

Fn204:A-Vib Sup
Fn205:Vib Sup

again.
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B Setting the Tuning Mode 2 or 3

Step Display after Operation Keys Operation
BB —FUNCTION— MODEISET Press the Key to view the main menu for the
1 Fn202:Ref-AAT o utility function.
Fn203:0nePrmTun
Fn204:A-Vib Sup Press the or Key to move through the list
Fn205:Vib Sup A \ and select Fn203.
,— Status Display . . .
Press the Key to display the mass ratio set in
B B —OnePrmTun— .. .
2 P 103200500 DATA Pn103 at present. Move the digit with the or
Key and change the value with the or
Key.
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 Setting Pressthe[A], [V ] or Key and set the items in
Tuning Mode = 2 SCROLL steps 4-1and 4-2.
Type = 2 A
ETuning Mode
Select the tuning mode. Select the tuning mode 2 or 3.
4-1 | Tuning Mode = 2: Enables model following control and makes adjustments for positioning.
Tuning Mode = 3: Enables model following control, makes adjustments for positioning, and suppresses over-
shooting.
HType Selection
Select the type according to the machine element to be driven.
4-2 If there is noise or the gain does not increase, better results may be obtained by changing the rigidity type.
Type = 1: Low rigidity
Type = 2: Medium rigidity [Factory setting]
Type = 3: High rigidity
RUN —OnePrmTun— If the servomotor power is OFF, input a servo ON
5 Setting signal (/S-ON) from the host controller. The display
T ) _ will change from "BB" to "RUN."
uning Mode=2 K
Type=2 If the servomotor power is ON, go to step 6.
RUN —OnePrmTun—
Pn100=0040.0
6 Pn101=0020.00 DATA Press the Key to display the set value.
Pn141=0050.0
RUN —OnePrmTun—
FF LEVEL=0050. 0 . .
7 FBE LEVEL=0040 0 DATA Press the Key again to display FF LEVEL and
FB LEVEL setting screens.

n Adjustments

6-39



6 Adjustments

6.5.2 One-parameter Tuning Procedure

(cont'd)

Step

Display after Operation

Keys

Operation

RUN —OnePrmTun—
FF LEVEL=0050. O
FB LEVEL=0040. 0

A
\4

>
<

If readjustment is required, select the digit with the
or Key or change the FF LEVEL and FB

LEVEL with the or Key. Check the
response.

If readjustment is not required, go to step 9.

Note: The higher the FF LEVEL, the positioning time
will be shorter and the response will be better. If the
level is too high, however, overshooting or vibration
may occur. Overshooting will be reduced if the FB
LEVEL is increased.

B If Vibration Occurs

« If vibration occurs, press the Key. The SER-
VOPACK will automatically detect the vibration
frequencies and make notch filter or an anti-reso-
nance control settings. When the notch filter is set,
“NF1” and “NF2” are displayed on the bottom row.
When the anti-resonance control is set, “ARES”
will be displayed on the bottom low.

RUN —OnePrmTun—
FF LEVEL=0050. 0
FB LEVEL=0040. 0

NF1 NF 2 ARES

M If Vibration Is Large

* Even if the Key is not pressed, the SERVO-
PACK will automatically detect the vibration fre-
quencies and make notch filter or anti-resonance
control settings.

Notes:

« If the FF LEVEL is changed when the servomotor

is in operation, it will not be reflected immediately.

The changes will be effective after the servomotor

comes to a stop with no reference input and then

the servomotor starts operation If the FF LEVEL is
changed too much during operation, vibration may
occur because the responsiveness is changed rap-
idly when the settings become effective.

The message “FF LEVEL” flashes until the

machine reaches the effective FF LEVEL. If the

servomotor does not stop within approximately 10

seconds after changing the setting, a timeout will

occur. The setting will be returned to the previous
value.

RUN —OnePrmTun—
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

NF 1

DATA

Press the Key to display the confirmation screen
after level adjustment.

10

RUN —OnePrmTun—
Pn100=0040.0
Pn101=0020.00
Pn141=0050.0

NF1

DATA

* Press the Key to save the adjusted values.
After the data is saved, “DONE” will flash for
approximately two seconds and then “RUN” will
be displayed.

* To return to the previous value, press the Key.

* Press the Key to readjust the level without
saving the values.

1"

RUN —FUNCTION—
Fn202:Re f-AAT
Fn203:0nePrmTun

Fn204: A-Vib Sup

Fn205:Vib Sup

MODE/SET

R

Press the Key to complete the one-parameter
tuning operation. The screen in step 1 will appear
again.

6-40

Note: The status display will always be RUN when the servomotor power is ON.



6.5 One-parameter Tuning (Fn203)

(3) Related Functions on One-parameter Tuning

This section describes functions related to one-parameter tuning.

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 during one-parameter tuning 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
Does not set the 1st notch filter automatically with
n.0ooo the utility function.
n.O00O01 Sets the 1st notch filter automatically with the utility

[Factory setting]

function.

Pn460 : :
n.0ooo Does not set thq 2nd notch filter automatically with
the utility function.
n.O0100 Sets the 2nd notch filter automatically with the utility

[Factory setting]

function.

Immediately

Tuning

Anti-Resonance Control Adjustment

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.0000 Dges notuse the anti-resonance control automatically
with the utility function. . )
Pn160 . - - Immediately Tuning
n.O0O10 Uses the anti-resonance control automatically with
[Factory setting] | the utility function.

"ARES" will flash 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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6.5.2 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 friction resistance resulting from variations in the machine assembly
* Changes in the friction resistance due to aging

Conditions to which friction compensation is applicable depend on the tuning mode. The friction compensa-
tion setting in F408.3 applies when the mode is 0 or 1. Tuning Mode = 2 and Tuning Mode = 3 are adjusted
with the friction compensation function regardless of the friction compensation setting in P408.3.

Mode
Friction Tuning Mode =0 Tuning Mode = 1 Tuning Mode = 2 Tuning Mode = 3
Compensation
Selecting
n.0O000 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

If Pn140 is set to the factory setting and the tuning mode setting is changed to 2 or 3, the feedforward gain
(Pn109), speed feedforward (V-REF) input, and force feedforward (T-REF) input will be disabled.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (V-REF) input and
force feedforward (T-REF) input from the host controller.

Parameter Function When Enabled | Classification
n};OEt‘DD Model following control is not used together with the
L actory speed/force feedforward input. ) )
Pn140 | setting] Immediately Tuning
n1000 Model following control is used together with the
’ speed/force feedforward input.

Refer to 6.9.2 Force Feedforward and 6.9.3 Speed Feedforward for details.

» Model following control is used to make optimum feedforward settings in the SERVO-
PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedfor-
ward (V-REF) input or force feedforward (T-REF) input from the host controller. How-
ever, model following control can be used with the speed feedforward (V-REF) input
or force feedforward (T-REF) input if required. An improper feedforward input may
result in overshooting.

O

IMPORTANT
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6.5.3 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
| [if i =
| Position error |
] T I'|I IT
— T T =TT P . .
i e Measure the positioning time after setting the mass ratio
| NG (Pn103) correctly. Tuning will be completed if the specifica-
1 \Reference pulse s?eed] tions are met here. The tuning results will be saved in the SER-

—— — | [ | [ VOPACK.

= i 2 = =

J bl | | The positioning time will become shorter if the FF level is

f — increased. The tuning will be completed if the specifications
2 i are met. The tuning results will be saved in the SERVOPACK.
| T [ T If overshooting occurs before the specifications are met, go to
step 3.

Overshooting will be reduced if the FB level is increased. If the
overshooting is eliminated, go to step 4.

The graph shows overshooting generated with the FF level

7 T increased after step 3. In this state, the overshooting occurs, but
= the positioning settling time is shorter. The tuning will be com-
. e pleted if the specifications are met. The adjustment results are
" £ saved in the SERVOPACK. If overshooting occurs before the
— 1 I specifications are met, repeat steps 3 and 4.

: If vibration occurs before the overshooting is eliminated, the

! (S [ vibration will be suppressed by the automatic notch filter and
anti-resonance control.

Note: 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 The adjustment results are saved in the SERVOPACK.

a Adjustments
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6.5.4 Related Parameters

6.5.4 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%—r:a::gg;ion A(\:l:]tgrr]r;t;c
Pn100 Speed Loop Gain No Yes
Pn101 Speed Loop Integral Time Constant No Yes
Pn102 Position Loop Gain No Yes
Pn103 Mass Ratio No No
Pn121 Friction Compensation Gain No Yes
Pn123 Friction Compensation Coefficient No Yes
Pn124 Friction Compensation Frequency Correction No No
Pn125 Friction Compensation Gain Correction No Yes
Pn401 Force Reference Filter Time Constant No Yes
Pn408 Force Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A Ist Notch Filter Q Value No Yes
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No Yes
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No Yes
Pn143 Model Following Control Bias (Forward Direction) No Yes
Pn144 Model Following Control Bias (Reverse Direction) No Yes
Pn145 Vibration Suppression 1 Frequency A No No
Pn146 Vibration Suppression 1 Frequency B No No
Pn147 Model Following Control Speed Feedforward Compensation No Yes
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn163 Anti-Resonance Damping Gain No Yes
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6.6

6.6.1

(1)

Anti-Resonance Control Adjustment Function (Fn204)

This section describes the anti-resonance control adjustment function.

Anti-Resonance Control Adjustment Function

The anti-resonance control adjustment function increases the effectiveness of the vibration suppression after
one-parameter tuning. This function is effective in supporting anti-resonance control adjustment if the vibra-
tion frequencies are from 100 to 1000 Hz.

This function rarely needs to be used because it is automatically set by the advanced autotuning or advanced
autotuning by reference input. Use this function only if fine-tuning is required, or vibration detection is failed

and readjustment is required.

Perform one-parameter tuning (Fn203) or use another method to improve the response characteristics after
performing this function. If the anti-resonance gain is increased with one-parameter tuning performed, vibra-
tion 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 executed. 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 machine 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 anti-resonance damping
gain (Pn163). The amplitude of vibration may become larger if the damping gain is
excessively high. Increase the damping gain from about 0% to 200% in 10% incre-
ments while checking the effect of vibration reduction. If the effect of vibration reduc-
tion 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.

o « This function detects vibration between 100 and 1000 Hz. Vibration will not be

Before Performing Anti-Resonance Control Adjustment Function

Check the following settings before performing anti-resonance control adjustment function.
The message “NO-OP” indicating that the settings are not appropriate will be displayed, if all of the following
conditions are not met.

* The tuning-less function must be disabled (Pn170.0 = 0).

* The test without a motor function must be disabled (Pn00C.0 = 0).

* The control must not be set to force control.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

n Adjustments
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6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

6.6.2

(1)

Anti-Resonance Control Adjustment Function Operating Procedure

With this function, an operation 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 function cannot be performed from the panel operator.
The following methods can be used for the anti-resonance control adjustment function.

« Using anti-resonance control for the first time
* With undetermined vibration frequency
» With determined vibration frequency
* For fine-tuning after adjusting the anti-resonance control

The following describes the operating procedure from the digital operator.

Refer to the -V Series User s Manual, Operation of Digital Operator (No.: SIEP S800000 55) for basic key
operations of the digital operator.

Using Anti-Resonance Control for the First Time
With Undetermined Vibration Frequency

Step Display after Operation Keys Operation
RUN _FUNCTION— MODE/SET Press the Key to view the main menu for the
1 Fn203:0nePrmTun @ utﬂityfunction,
Fn204:A-Vib Sup .
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.
Status Displa
r play
— Vib 8 — . o .
2 I “r DATA Press the »» ] Key to display the initial setting screen
Tuning Mode = 0 for tuning mode.
RUN — Vib Sup—
A \4 1
3 Tuning Mode = 0 A \4 'I"ée"ss the or Key and set the tuning mode
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 VA — "freq" will flash. Return to step 3 if vibration is not
detected.
4 freq = ———— Hz DATA Note: If vibration is not detected even when vibration
damp = 0000 is occurring, lower the vibration detection sen-
sitivity (Pn311). When this parameter is low-
ered, the detection sensitivity will be increased.
Vibration may not be detected accurately if too
small value is set.
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(cont'd)
Step Display after Operation Keys Operation
The vibration frequency will be displayed in “freq” if
vibration is detected.
= 1
|
||
RUN — Vib Sup— ﬁ [
[
5 freq = 0400 Hz —l 1
damp = 0000 —{t 11 | Forcereference]
T '
11¥] 1
v | |
13" 2 1 N o
__————Ian Positioning completed |
T O T i
Example of measured waveform
RUN — Vib Sup—
6 frea = 0400 Haz DATA Press the Key. The cursor will move to "damp,"
damp = 0000 and the flashing of "freq" will stop.
Select the digit with the or Key, and press
the or Key to set the damping gain.
1] 1 T T
1 1y | |
[} | |
LR | Error
p | i '
| !
NI T T T T T 1
| | y
RUN — Vib Sup— < > l 42 Forc_e reference
i
7 freq = 0400 Hz ‘5.‘?‘ 1 |
damp = 0120 A v = L 1 ! 1 I. | 1
| Positioning completed
] i | ~ [ signal
Example of measured waveform
Note: Increase the damping gain from about 0% to
200% in 10% increments while checking the
effect of vibration reduction. If vibration reduc-
tion is still insufficient at a gain of 200%, can-
cel the setting, and lower the control gain by
using a different method, such as one-parame-
ter tuning.
RUN —Vib Sup— If fine tuning of the frequency is necessary, press the
8 freq = 0400 Hz SG/"’{'-'- Key. The cursor will move from "damp" to
damp = 0120 N "freq." If fine-tuning is not necessary, skip step 9 and
go to step 10.
RUN — Vib Sup—
9 . 0420 H < > Select the digit with the or Key, and press
req = z
damp = 0120 A \V the or Key to fine-tune the frequency.
RUN T Vib Sue— Press the Key to save the settings. "DONE" will
10 freq = 0420 Hz DATA flash for approximately two seconds and "RUN" will
damp = 0120 be displayed.
RUN —FUNCTION— .
Fn203:0nePrmTun VoSBT Press the Key to complete the anti-resonance
11 Fn204:A-Vib Sup 2 control adjustment function. The screen in step 1 will

Fn205:Vib Sup

Fn206:Easy FFT

appear again.

a Adjustments
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6.6.2 Anti-Resonance Control Adjustment Function Operating Procedure

B With Determined Vibration Frequency

Step Display after Operation Keys Operation
RUN —_FUNCTION— MODE/SET Press the Key to view the main menu for the
1 Fn203:0nePrmTun @ utﬂityfunction_
Fn204:A-Vib Sup .
Fn205:Vib Sup Use the [ A ] or Key to move through the list,
y g
Fn206:Easy FFT A v select Fn204.
RUN — Vib Sup—
2 Tuning Mode = o0 DATA Press the Key to display the initial setting screen
for tuning mode.
RUN —FUNCTION—
A \4 1
3 Tuning Mode = 1 A \Y4 'I"lre"ss the or Key and set the tuning mode
Press the Key while "Tuning Mode = 1" is dis-
played. The screen shown on the left will appear and
"freq" will flash.
1
RUN — Vib Sup—
4 frea = 0100 Hz DATA
damp = 0000 | 1
|
— 41— Forcereference
__—T—n| Positioning completed |
| signal
Example of measured waveform
RUN — Vib Sup—
5 . 0100 H < > Select the digit with the or Key, and press
reaq = z .
damp = 0000 A \Y4 the or Key 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




6.6 Anti-Resonance Control Adjustment Function (Fn204)

(cont'd)
Step Display after Operation Keys Operation
Select the digit with the or Key, and press
the or Key to adjust the damping gain.
] | T T
. |
[} | |
LR [ Error
p | i '
| !
1l [ 1
RUN — Vib Sup— < > [' l'];‘ Force reference
7 freq = 0400 Hz ni;l |
damp = 0020 /\ \V4 -t I | 1
|1 Positioning completed |
] i I ~ [ signal
Example of measured waveform
Note: Increase the damping gain from about 0% to
200% in 10% increments while checking the
effect of vibration reduction. If vibration reduc-
tion is still insufficient at a gain of 200%, can-
cel the setting, and lower the control gain by
using a different method, such as one-parame-
ter tuning.
RUN —Vib Sup— If fine tuning of the frequency is necessary, press the
8 freq = 0400 Hz SC’/"’{'-'- Key. The cursor will move from "damp" to
damp = 0120 N "freq." If fine-tuning is not necessary, skip step 9 and
go to step 10.
RUN — Vib Sup—
9 . 0o < > Select the digit with the or Key, and press
req = z
damp = 0120 A \V the or Key to fine-tune the frequency.
— Vi Sup— . .
RUN Vib o sup Press the Key to save the settings. "DONE" will
10 freq = 0400 Hz DATA flash for approximately two seconds and "RUN" will
damp = 0120 be displayed.
RUN —FUNCTION— .
Fn203:0nePrmTun VODEET 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 appear again.
Fn206:Easy FFT

(2) For Fine-tuning After Adjusting the Anti-Resonance Control

Step Display after Operation Keys Operation
RUN —FUNCTION— MODEISET Press the Key to view the main menu for the
1 Fn203:0nePrmTun @ utilityfunction,
Fn204:A-Vib Sup .
Fn205:Vib Sup Use the or Key to move through the list,
Fn206:Easy FFT A v select Fn204.
RUN —FUNCTION—
2 . , Mode — 1 DATA Press the Key to display the "Tuning Mode = 1"
ntne Meds as shown on the left.
RUN — Vib Sup— . . . .
Press the Key while "Tuning Mode = 1" is dis-
3 frea = 0400 Hz DATA played. The screen shown on the left will appear and
damp = 0120

"damp" will flash.

a Adjustments
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6.6.3 Related Parameters

(cont'd)
Step Display after Operation Keys Operation
Select the digit with the or Key, and press
the or Key to set the damping gain.
RUN —Vib Sup— Note: Increase the damping gain from about 0% to
< > 200% in 10% increments while checking the
4 frea = 0400 Hz effect of vibration reduction. If vibration reduc-
damp = 0150 A \"4 tion is still insufficient at a gain of 200%, can-
cel the setting, and lower the control gain by
using a different method, such as one-parame-
ter tuning.
RUN —Vib Sup— If fine tuning of the frequency is necessary, press the
5 . 0400 H SC/RQLL Key. The cursor will move from "damp" to
r = z . . .
da ; 2 - 0150 N "freq." If fine-tuning is not necessary, skip step 6 and
go to step 7.
RUN — Vib Sup—
6 < > Select the digit with the or Key, and press
f = 0420 H
d ; :, Z = 0150 ‘ A \V4 the [ A ] or [ V | Key to fine-tune the frequency.
RUN - Vib Sue— Press the [+ | Key to save the settings. "DONE" will
y g
7 freq = 0420 Hz DATA flash for approximately two seconds and "RUN" will
damp = 0150 be displayed.
RUN —FUNCTION— .
Fn203:0nePrmTun ODERET Press the Key to complete the anti-resonance
8 Fn204:AVib Sup (e control adjustment function. The screen in step 1 will
Fn205:Vib Sup appearagain.
Fn206:Easy FFT

6.6.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

« Parameters related to this function

These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Micé}]e;(ﬁ;g;ion A(;L;]t:rrgzt;c
Pn160 Anti-Resonance Control Related Switch Yes Yes
Pn161 Anti-Resonance Frequency No Yes
Pn162 Anti-Resonance Gain Compensation Yes No
Pn163 Anti-Resonance Damping Gain No Yes
Pn164 Anti-Resonance Filter Time Constant 1 Compensation Yes No
Pn165 Anti-Resonance Filter Time Constant 2 Compensation Yes No




6.7 Vibration Suppression Function (Fn205)

6.7

6.7.1

(1)

Vibration Suppression Function (Fn205)

The vibration suppression function is described in this section.

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) if required to improve the response characteristics after performing
this function.

/\ 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
vibration suppression 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
frequency.
« 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

Preparation
Check the following settings before performing the vibration suppression function.

The message “NO-OP” indicating that the settings are not appropriate 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 be disabled (Pn170.0 = 0).

* The test without a motor function must be disabled (Pn00C.0 = 0).

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Items Influencing Performance

If continuous vibration occurs when the servomotor is not moving, the vibration suppression function cannot
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 as a percentage of the positioning completed width (Pn522). Perform the detection of
vibration frequencies again after adjusting the remained vibration detection width (Pn560).

n Adjustments

6-51



6-52

6 Adjustments

6.7.2 Vibration Suppression Function Operating Procedure

6.7.2

(1)

Remained Vibration Detection Width
Pn560 Setting Range Setting Unit Factory Setting When Enabled

Classification

1 to 3000 0.1% 400 Immediately Setup

Note: As a guideline, change the setting 10% at a time. 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.

The vibration frequencies that are automatically detected may vary somewhat with each positioning operation.
Perform 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+. This function
cannot be performed from the panel operator.

The operating procedure from the digital operator is described here.

Refer to the 2~V Series User s Manual, Operation of Digital Operator (No.: SIEP S800000 55) for basic key
operations of the digital operator.

Note: If this function is aborted by pressing the MODE/SET Key, the SERVOPACK will continue operating until the ser-
vomotor comes to a stop. After the servomotor stops, the set value will return to the previous value.

The operating flow of the vibration suppression function is shown below.

Operating Flow

Execute steps 1 to 3 in the following page.

Vibration detected? Adjust vibration using measuring device.

Execute steps 4 to 8 in the following page.

v

( Completed )




6.7 Vibration Suppression Function (Fn205)

(2) Operating Procedure

Step Display after Operation Keys | Operation

1 Input a operation reference and take the following steps while repeating positioning.

RUN —FUNCTION— MODEISET Press the Key to view the main menu for the
Fn204:A-Vib Sup e utility function.

2 Fn205:Vib Sup .
Fn206:Easy FFT Use the or Key to move through the list,
Fn207:V—Monitor A v select Fn205.

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]

If the setting frequency and actual operating fre-

quency are different, "Setting" will flash.

Note:

Frequency detection will not be performed if there is
RUN —Vib Sup— no vibration or the vibration frequency is outside the

3 Moasure f=010 4Hs DATA range of gletectabl; frg:quepcw.s. The following screen

Setting f=050. 4Hz will be displayed if vibration is not detected. If the
vibration frequencies are not detected, prepare a
means of detecting and measuring the vibration.
When the vibration frequencies are measured, go to
step 5 and manually set the measured vibration fre-
quency to “Setting f.”

RUN —Vib Sup—
Measure f =————— Hz
Setting f =050. OHz
Press the Key. The displayed “Measure f” value
will be displayed as the “Setting f” value as well.
T &
RUN —Vib Sup— /| ;,
SCROLL WELL ¥ -
4 Measure f=010. 4Hz A petordttt i Position
Setting f=010. 4Hz MiY| Error
. | A
e e e e e B ek S R o

’ Force

reference
Example of measured waveform

If the vibration is not completely suppressed, select

— T s the digit with the or Key, and press the

Vi _

‘P < > or Key to fine-tune the frequency “setting

5 Measure f=010. 4Hz f.”” Skip this step and go to step 7 if the fine-tuning of
Setting f=012. 4Hz A \"4 the frequency is not necessary.

Note: If the setting frequency and actual operating

frequency are different, "Setting" will flash.
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6.7.2 Vibration Suppression Function Operating Procedure

(cont'd)
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.
y'}
RUN —Vib Sup— ]|
6 Measure f=010. 4Hz DATA | . Positi
Setting f=012. 4Hz B B osition
Error
L Force
T i i il reference
Example of measured waveform
RN ViR seem Press the Key to save the setting. "DONE" will

7 Measuref =————-— Hz DATA flash for approximately two seconds and "RUN" will
Settingf =012 4Hz be displayed again.

RUN —FUNCTION—

8 E n ig‘é MODE/ET Press the Key to complete the vibration suppres-
5 : 206 Rad sion function. The screen in step 1 will appear again.
Fn207

No settings related to the vibration suppression function will be changed during opera-
o tion.
If the servomotor does not stop approximately 10 seconds after the setting changes, a
IMPORTANT timeout error will result and the previous setting will be automatically enabled again.

The vibration suppression function will be enabled in step 6. The motor response, how-
ever, will change when the servomotor comes to a stop with no reference input.

(3)

Related Function on Vibration Suppression Function

This section describes functions related to vibration suppression function.

B Feedforward

The feedforward gain (Pn109), speed feedforward (V-REF) input, and force feedforward (T-REF) input will
be disabled in the factory setting.

Set Pn140.3 to 1 if model following control is used together with the speed feedforward (V-REF) input and

force feedforward (T-REF) input from the host controller.

Parameter Function When Enabled | Classification
n.0O0O0 Model following control is not used together with the
[Factory setting] | speed/force feedforward input. ) )
Pn140 - - - Immediately Tuning
Model following control is used together with the
n. 1000 .
speed/force feedforward input.

Refer to 6.9.2 Force Feedforward and 6.9.3 Speed Feedforward for details.

o

IMPORTANT

» Model following control is used to make optimum feedforward settings in the SERVO-
PACK when model following control is used with the feedforward function. Therefore,
model following control is not normally used together with either the speed feedfor-
ward (V-REF) input or force feedforward (T-REF) input from the host controller. How-

ever, model following control can be used with the speed feedforward (V-REF) input
or force feedforward (T-REF) input if required. An improper feedforward input may

result in overshooting.
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6.7 Vibration Suppression Function (Fn205)

6.7.3 Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-

cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

* Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Mi%ﬁ:ﬁgggon i%tg%zt;c
Pn140 Model Following Control Related Switch Yes Yes
Pn141 Model Following Control Gain No Yes
Pn142 Model Following Control Gain Compensation No No
Pn143 Model Following Control Bias (Forward Direction) No No
Pn144 Model Following Control Bias (Reverse Direction) No No
Pn145 Vibration Suppression 1 Frequency A No Yes
Pn146 Vibration Suppression 1 Frequency B No Yes
Pn147 quel Following Control Speed Feedforward Compen- No No

sation
Pn14A Vibration Suppression 2 Frequency No No
Pn14B Vibration Suppression 2 Compensation No No
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6.8.1 Switching Gain Settings

6.8

6.8.1

Additional Adjustment Function

This section describes the functions that can be used for additional fine tuning after making adjustments with
advanced autotuning, advanced autotuning by reference, 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 switching
function uses an external input signal to switch gains, and the automatic switching function switches gains
automatically.

By using the gain switching function, the positioning time can be shortened by increasing the gain during posi-

tioning and vibration can be suppressed by decreasing the gain while it is stopped.

Parameter Function When Enabled | Classification
n.0OHO . Manual gain switching . .
Pn139 | [Factory setting] Immediately Tuning
n.O00O0O2 Automatic gain switching
Note: n.OO0OO]1 is reserved. Do not use.
For the gain combinations for switching, refer to (1) Gain Combinations for Switching.
For the manual gain switching, refer to (2) Manual Gain Switching.
For the automatic gain switching, refer to (3) Automatic Gain Switching.
(1) Gain Combinations for Switching
Model -
Setti Speed Loop Speed qup Position Loop Force Mod(_al Following e .
etting Gain Integral Time Gain Reference Following Control Gain Compensation
Constant Filter Control Gain Compensation Gain
* Pn142°
Pnl01 Pn401
Gain Pn100 Sneed Loo Pn102 Fgrce Refer- i/r[ﬂ:; l1 Foll Model Follow- | Pni21
Setti Speed Loop P P Position Loop . . viodel rollow- ing Control Friction Com-
etting 1 Gain Integral Time Gain ence Filter Time ing Control Gain C ensation Gain
Constant Constant Gain am Lompen- p
sation
Pn412 . Pn149°
Pnl05 Pnl48 Pnl22
Gain ZPI]:(;%“ eed Loo 2nd Speed Loop ZPI?(li(%?osition l]:f)trcset:eRpezfte]f- 2nd Model Fol- 12nd‘MOdel FOll- 2nd Gain for
Setting 2 7P P Integral Time . . . lowing Control | .oWIng Contro Friction
Gain Loop Gain ence Filter Time ing Gain Compen- :
Constant Gain . p Compensation
Constant
sation

*  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, the applicable parameters will not be switched although the other parameters
shown in this table will be switched.



6.8 Additional Adjustment Function

(2) Manual Gain Switching

Manual gain switching uses an external input signal (/G-SEL) to switch between gain setting 1 and gain set-

ting 2.
. Connector Pin 7 .
Type Signal Name Number Setting Meaning
OFF Switches to gain setting 1.
Input |/G-SEL Must be allocated . . .
ON Switches to gain setting 2.

Automatic Gain Switching

Automatic gain switching is enabled only in position control. The switching conditions are specified using the

following settings.

Parameter Setting Switching Condition Setting SW'tC.Pi'r:% el Switching Time
Condition A satisfied. Gain setting 1 to Pnl35 Pn131
gain setting 2 Gain Switching Gain Switching
Waiting Time 1 Time 1
Pn139 n.0O00O0O2
Condition A not satis- Gain setting 2 to Pnl136 Pn132
fied. gain setting 1 Gain Switching Gain Switching
Waiting Time 2 Time 2
Select one of the following settings for switching condition A.
o o For Other than
Switching Condition A e When L
Parameter for Position Control P05|t|on_CoptroI (No Enabled Classification
Switching)
n.O0000O Positioning completed s .
[Factory setting] | signal (/COIN) ON Fixed in gain setting 1
Positioning completed s .
n.O0O10O signal (/COIN) OFF Fixed in gain setting 2
Positioning near signal . . . .
n.0O00O20 (/NEAR) ON Fixed in gain setting 1
Pn139 Positioning near signal . . . . Immediately Tuning
n.O00O30 (/NEAR) OFF Fixed in gain setting 2
No output for position
n.0O00O40 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

Pn100
Pn101
Pn102
Pn121
Pn401

Settings 1

Condition A
satisfied

Switching Waiting Time 1 Pn135
Switching Time 1 Pn131

Gain
Settings 2
Pn104
Pn105
Pn106
Pn122

Switching Waiting Time
Switching Time 2

Pn412

Condition A

2 Pn136 not satisfied

Pn132
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6.8.1 Switching Gain Settings

B Relationship between the Waiting and Switching Times for Gain Switching

In this example, the "positioning completed 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 switching operation changes the position loop gain linearly from Pn102 to
Pn106 within the switching time set in Pn131.

Pn102
Position Loop

Switching

Waiting Time  Switching Time

Pn135

Gain

/COIN

Switching condition A satisfied

Pn106

Loop Gain

2nd Position

Note: Automatic gain switching is available in the PI and I-P controls (Pn10B).

(4)

Related Parameters

Speed Loop Gain [Speed] [Position] 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 | Classification
Pn101 Setting Range Setting Unit Factory Setting When Enabled
15 to 51200 0.01 ms 2000 Immediately Tuning
Position Loop Gain Classification
Pn102 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
Force Reference Filter Time Constant [Speed] [Position| [Force | Classification
Pn401 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
Model Following Control Gain Classification
Pn141 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 500 Immediately Tuning
Model Following Control Gain Compensation Classification
Pn142 Setting Range Setting Unit Factory Setting When Enabled
500 to 2000 0.1% 1000 Immediately Tuning
Friction Compensation Gain [Speed] [Position ] Classification
Pn121 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
2nd Speed Loop Gain [Speed]| [Position | Classification
Pn104 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1 Hz 400 Immediately Tuning




6.8 Additional Adjustment Function

(5)

(cont'd)
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 [ Position |
P [Postton] Classification
Pn106 Setting Range Setting Unit Factory Setting When Enabled
10 to 20000 0.1/s 400 Immediately Tuning
1st Step 2nd Force Reference Filter Time —
Speed Position Force
Pra12 Constant [Speed] | | | Classification
n Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 100 Immediately Tuning
2nd Model Following Control Gain —
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
2nd Gain for Friction Compensation [Speed] [Position |
Classification
Pn122 Setting Range Setting Unit Factory Setting When Enabled
10 to 1000 1% 100 Immediately Tuning
Parameters for Automatic Gain Switching
Gain Switching Time 1 [ Position |
Classification
Pn131 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Time 2 [ Position |
9 [Postton] Classification
Pn132 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 1 o
Classification
Pn135 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
Gain Switching Waiting Time 2 o
Classification
Pn136 Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 1 ms 0 Immediately Tuning
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.
Analog
Parameter No. Monitor Name Output Value Remarks
Pn006 O00B Effective gain moni- I Gain setting 1 is enabled.
Pn007 ' tor 2V Gain setting 2 is enabled.
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6.8.2 Manual Adjustment of Friction Compensation

6.8.2

Manual Adjustment of Friction Compensation

Friction compensation rectifies the viscous friction change and regular load change.

The friction compensation function can be automatically adjusted with advanced autotuning (Fn201),
advanced autotuning by reference input (Fn202), or one-parameter tuning (Fn203). This section describes the

steps to follow if manual adjustment is required.

Required Parameter Settings

The following parameter settings are required to use friction compensation.

Parameter Function When Enabled | Classification
n.0O00O0O - .
. Does not use friction compensation. .
Pn408 | [Factory setting] 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
0to 100 1% 0 Immediately Tuning
Friction Compensation Frequency Correction [Speed] [Position | o
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 ] o
Classification
Pn125 Setting Range Setting Unit Factory Setting When Enabled
1 to 1000 1% 100 Immediately Tuning




6.8 Additional Adjustment Function

(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 accurately 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
compensation gain correction (Pn125).

To check the effect of friction compensation, gradually increase the friction compensation coefficient (Pn123).
Note: Usually, set the friction compensation coefficient value to 95% or less. If the effect is insufficient,
increase the friction compensation gain (Pn121) by 10% increments until it stops vibrating.

Effect of Parameters for Adjustment

Pn121: 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 excessively high.

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.

Effect of Adjustment
The following graph shows the responsiveness with and without proper adjustment.

i [Insufficient responsiveness [ | Responsiveness
| because of friction f | is improved by
| | friction
| I Small friction | compensation.
: Position error ' '\ Position error
fr _.\'-.\ " I."l. _"\I
/ \ Large friction {f
L X [\
! \ f \
# | Reference pulse speed # \"\ Reference pulse speed
—d e S A TP AR S s S S
Without friction compensation With friction compensation
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6.8.3 Current Control Mode Selection Function

6.8.3

6.8.4

6.8.5

6-62

Current Control Mode Selection Function

This function reduces high-frequency noises while the servomotor is being stopped. This function is enabled
by default and set to be effective under different application conditions. Set Pn009.1 = 1 to use this function.

This function can be used with the following SERVOPACKs.

SERVOPACK Model SGDV-
120A, 180A, 200A, 330A, 550A
3R5D, 5R4D, 8R4D, 120D, 170D, 260D

Input Voltage
200V
400V

Parameter Meaning When Enabled | Classification

n. 0000

n. O0O10
[Factory setting]

O

IMPORTANT

Selects the current control mode 1.

After restart Tuning

Pn009 .
Selects the current control mode 2 (low noise).

« If current control mode 2 is selected, the load ratio may increase while the servomotor
is being stopped.

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. This
function is always disabled in force control (Pn000.1 = 2).

Current Gain Level [ Speed ] [Position |

Classification

When Enabled

Immediately

Pn13D Setting Unit

1%

Factory Setting
2000

Setting Range

100 to 2000

IMPORTANT

Tuning

« If the parameter setting of the current gain level is changed, the responses character-
istics of the speed loop will also change. The SERVOPACK must, therefore, be read-

justed again.

Speed Detection Method Selection
This function can ensure smooth movement of the servomotor while the servomotor is running. Set the value
of Pn009.2 to 1 and select speed detection 2 to smooth the movement of the servomotor while the servomotor

is running.
When the scale pitch of the linear scale is large, the noise level of the running servomotor can be reduced.

Parameter Meaning When Enabled | Classification
n. OO . Selects speed detection 1. )
Pn009 | [Factory setting] After restart Tuning
n. 0100 Selects speed detection 2.
« |If the speed detection method is changed, the response characteristics of the speed
o loop will change and the SERVOPACK must be readjusted again.
IMPORTANT




6.9 Compatible Adjustment Function

6.9

6.9.1

Compatible Adjustment Function

The 2-V series SERVOPACKSs have adjustment functions as explained in sections 6./ to 6.8 to make machine

adjustments.
This section explains compatible functions provided by earlier models, such as the X-III Series SERVOPACK.

Feedforward Reference

This function applies feedforward compensation to position control and shortens positioning time.

Pn10A

Feedforward Filter
+ — - + V4
Position loop gain (Kp) |—>O—>

Pn109
DifferentiaIH Feedforward Gain |—

Time Constant

Position
reference pulse

TFeedback pulse

6.9.2

(1)

Feedforward Gain [ Position |
[Poston] 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

Note: Too high value may cause the machine to vibrate. For ordinary machines, set 80% or less in this parameter.

Force Feedforward

The force feedforward function shortens positioning time.

The host controller finds the difference from the position reference to generate a force feedforward reference,
and inputs the force feedforward reference together with the speed reference to the SERVOPACK.
Example of Connection with Host Controller

Connect a speed reference to V-REF (CN1-5 and -6) and a force feedforward reference to T-REF (CN1-9 and
-10) from the host controller.

B SERVOPACK in Speed Control

Host controller

SERVOPACK (in speed control)

Kp : Position loop gain

T.REF Pn400 Pn415
Z - " " o ——
IForce reference input gain HT—REF filter time constant
Pn300 Pn002.0
m V-REF - - s )
" Speed reference input gain ervomotor
Refer- Elec- + + et
;er?czr ReFf,eur‘esréce tronic [ Jsmooth-| * J| Error Speed P Current Power laa M
pulse Multiplier| geBar ing counter o —| control ~| control amplifier \
form xn A - Pn000.1 section Pn000.1 section
Pn200.0 Pn218 Pn20E Pn216 Poslwlon control
Pn210 Pn217 section
Pn522 Current feedback
Positioning
completed width
Encoder
;3}2;” Position Speed feedback
ider feedback s peed feedbacl G\IC
Pn281
A,

COIN

KEF : Feedforward gain

#  The reference pulse input multiplication switching function is supported by software version 001A or later.

n Adjustments
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6.9.2 Force Feedforward

B SERVOPACK in Position Control

Host controller

SERVOPACK (in position control)

Pn400 Pn415
T-REF T - - - - o
| Force reference input galnHT—REF filter time constantl‘o\c
Pn300
V-REF - - - Pn002.0
Speed reference input gain Servomotor
*
Elec- + + oyt
Refer-|  |Reference Current P A
Positit PULS, SIGN ;e:c:r Pulse "g;“,c Smooth] Error . _ Speed i__’ control afnwﬁfr‘er A M
N puise [ |Muttiplier {9 Mg [ o S control control p
form xn Pn000.1 Pn000.1
Pn200.0 Pn218 Pn20E Pn216 ) hsilioncontrol
Clear input | cLR Pn210  Pn217 section
Pn522 positioning Current feedback
completed width
Speed
conversion
Sl puise Fosition Speed feedback

Divider feedback peed feedbacl NG

e

Pn281

KEF : Feedforward gain

*

(2)

\
COIN

Force feedforward is set using the parameters Pn002, Pn400, and Pn415.

The factory setting is Pn400 = 3.0 V/rated force.
For example, the force feedforward value is =3 V, then, the force is limited to £100% of the rated force.

The reference pulse input multiplication switching function is supported by software version 001 A or later.

Related Parameters

Parameter Meaning When Enabled | Classification
nOOD0 — picbled
Pn002 [Factory setting] After restart Setup
n.0002 Uses T-REF terminal for force feedforward input.
Force Reference Input Gain [Speed]| [Position] [ Force | o
Classification
Pn400 Setting Range Setting Unit Factory Setting When Enabled
10 to 100 01V 30 Immediately Setup
Note 1. Too high a force feedforward value will result in overshooting. To prevent such troubles, set the optimum value

while observing the system responsiveness.
2. The force feedforward function cannot be used with force limiting by analog voltage reference.

Pn415

T-REF Filter Time Constant [Speed]| [Position] [ Force | -
Classification
Setting Range Setting Unit Factory Setting When Enabled
0 to 65535 0.01 ms 0 Immediately Setup




6.9 Compatible Adjustment Function

6.9.3

Speed Feedforward

The speed forward function shortens positioning time.
This function is enabled only when the SERVOPACK performs position control.

The host controller finds the difference from the position reference to generate a speed feedforward reference,
and inputs the speed feedforward reference together with the position reference to the SERVOPACK.

Example of Connection with Host Controller

Connect a position reference to PULS and SIGN (CN1-7, -8, -11, and -12) and a speed feedforward reference
to V-REF (CN1-5 and -6) from the host controller.

Host controller SERVOPACK (in position control)
T-REF
VREF Pn300
Speed reference input gain
Servomotor
* Pn207.1
— Refer-|  |Ref Elec- S & C t AA
Position PULS, SIGN Jlence epeuﬁi'é” ggg‘f Smooth- L o] Error o/o_’( x| Speed (O_’O_f contal | ] zﬁwﬁrﬁer s M
reference[ . pulse Multiplier B ing > counter control | section P
form xn A Pn000.1 section ™ pn00o.1
Pn200.0 Pn218 Pn20E Pn216 E’ggg&%ﬂmmm
Clear input | LR Pn210 Pn217
Pn522 Current feedback
Positioning
completed width
peet
conver-
sion
Encoder Position
output pulse feedback Speed feedback
ivider ENC
Pn281

KEE : Feedforward gain

co
*  The reference pulse input multiplication switchi

Related Parameters

(2)

A
IN

Speed feedforward value is set using the parameters Pn207 and Pn300.

The factory setting is Pn300 = 6.00 V/rated speed.
For example, the speed feedforward value is +6 V, then the speed is limited to the rated speed.

ng function is supported by software version 001A or later.

Classification

Parameter Meaning When Enabled
n.ODOO e
Pn207 |[Factory setting] After restart Setup
n.OOO10 Uses V-REF terminal for speed feedforward input.
Speed Reference Input Gain [Speed]| [Position] [Force ] o
Classification
Pn300 Setting Range Setting Unit Factory Setting When Enabled
150 to 3000 0.01V 600 Immediately Setup

Note: Too high a speed feedforward value will result in overshooting. To prevent such troubles, set the optimum value
while observing the system responsiveness.

n Adjustments
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6.9.4 Proportional Control

6.9.4

Proportional Control

The /P-CON signal can be sent from the host control to select proportional control.

The speed control section uses a PI control if the reference stays zero in the speed control. This integral effect
may cause the servomotor to move. Switch the PI control to a proportional control to prevent this from occur-

ring.

If the speed control is set with a zero clamp function, however, a position loop will be formed so there is no
need to use this function. The speed control is set to proportional control if the /P-CON signal is ON.

Proportional control operation is set using parameter Pn000.1 and input signal /P-CON.

(1) /P-CON Input Signal

Input signal /P-CON is used to switch between PI control and P control.

Signal Connector . .
Type Name Pin Number Setting Meaning
. Switches to PI control (proportional-integral
Input  |mp-con |CNI4L OFF (Highleve) | contro)
[Factory setting] y y
ON (Low level) Switches to P control (proportional control).

Example: Factory-set Input Signal Allocations

SERVOPACK

P/PI Switching /p_
/P-CON . | 41

Note: This is an example when the input signal allocations are at the default factory settings.

Control Method and Proportional Control Input Signal

Proportional control operation is enabled when the control method is set to speed or position control.

Parameter

Contents

Switching to the Proportional

Control
n.O0000O Speed control Can be switched with the factory
[Factory setting] P setting (CN1-41=/P-CON).
. /P-CON signal can be allocated to
n.0O010 Position control other terminals as required.
n.0020 Force control Cannot switch to proportional
control.
n.O00O30 Internal set speed control
n.0O00O40 Internal set speed control <> Speed control
Pn000 n.O00O50 Internal set speed control < Position control

n.O00O60 Internal set speed control < Force control
n.O0O70 Position control < Speed control Allocation of /P-CON to one of
n.O00O80O Position control < Force control :f;?ﬁ?ls CN1-40t0 46 are
n.O0O90 Force control < Speed control
n.O00AO Speeq control <& Speed control with zero clamp

function
n.0O00BO Positign cpptrol c> Position control with reference

pulse inhibit function

Note: Refer to 5.7 Combination of Control Methods for how to switch control methods.
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Adjustment Function

6.9.5

Mode Switch (P/P1 Switching)

The mode switch automatically switches between proportional and PI control. Set the switching condition
with Pn10B.0 and set the level of detection points with Pn10C, Pn181, Pn182, and Pn10F.

Overshooting caused by acceleration and deceleration can be suppressed and the settling time can be reduced
by setting the switching condition and detection points.

Without Mode Switch

With Mode Switch

Motor
speed

E Overshoot

Reference

Actual servomotor
operation

aN

—A—':\J_J Time

Overshoot —

Settling time

<>

Motor
speed

L_J Time
Settling time

(1) Related Parameters
Select the switching condition of the mode switch with Pn10B.0.

Parameter
g 7 Containing When | Classifi-
Parameter Mode Switch Selection Detection Enabled | cation
Point Setting
n.J0010 Uses an internal force reference level for the switch-
. . . Pn10C
[Factory setting] | ing conditions.
n. 0004 Hsﬁ: a speed reference level for the switching condi- Pnlgl
Pn10B n.0002 gsrel: an acceleration level for the switching condi- Pnig2 IH;I:;TSI_ Setup
n.00O03 Uses a position error level for the switching condi- PnlOF
tions.
n.O0O0O4 Does not use mode switch function. -
B Parameters to Set the Level of Detection Points
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 [ Position |
( ) [Position Classification
Pn10F | Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 reference unit 0 Immediately Tuning

n Adjustments
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6.9.5 Mode Switch (P/PI Switching)

(2) Operating Examples for Different Switching Conditions
B Using the Force Reference [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\eEd reference Motor speed
Time
+Pn10C |-~ Force reference
Force 0 \ -
Reference j : U
-Pn10C [-i--#-----=-----X\
[ Il
. Co
PI[P] PIControl | P|PI Control

B Using the Speed Reference

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 Speed reference Motor speed
Pn181 [~ g/~ h Time
Pl_| P Control | PI Control

B Using Acceleration

With this setting, the speed loop is switched to P control when the speed reference exceeds the acceleration set
in Pn182.

Speed reference

Speed \/ : Motor speed
Time
+Pn182 -+ Motor acceleration
Acceleration 0 E :

-Pn182 [~7F 17T \J
1 | 1 |
N : |

PI[P| PIControl |P]PI Control

B Using the Position Error
With this setting, the speed loop is switched to P control when the position error exceeds the value set in
Pnl0F.
This setting is effective with position control only.

Speed reference Motor speed

Speed
Time
Position
error
Pn10F}-----; A h
Pl | P Control | Pl Control
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6.9 Compatible Adjustment Function

6.9.6

Force Reference Filter

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
Pn408.

Force

reference —|—}

before
filtering

Force
Reference
Filter
(Pn401)

2nd F ,
Rgferggcc?e o—|Filter o—{Notch
Filter (Pn409, Filter
Pr}ﬁ%l;, Pn40A, (Pn40C,
n d Pn40B
and P408) Pn40E)

<

First order lag filter

(1) Force Reference Filter

Second order lag filter

Force Related
Function Switch
Pn408

1st Notch

!

Notch filter

* The 2nd force reference filter is enabled when Pn40F is set to a value less than
5000 and disabled when Pn40F is set to 5000 (factory setting).

2nd

Force
5 reference

1

Notch filter

|
|
|
|
|
|
|
|
I
|
Pn40D, and I
|
|
|
|
|
|
|
|
|
|

P after
filtering

If you suspect that machine vibration is being caused by the servo drive, try adjusting the filter time constants
with Pn401. This may stop the vibration. The lower the value, the better the response will be, but there may be

a limit that depends on the machine conditions.

Pn401

Force Reference Filt

er Time Constant

[Speed] [Position| [ Force |

Classification

Setting Range

Setting Unit

Factory Setting

When Enabled

0 to 65535

0.01 ms

100

Immediately

Tuning

B Force Reference Filter Setting Guide

Use the speed loop gain (Pn100 [Hz]) and the force filter time constant (Pn401 [ms]) to set the force reference
filter.

Adjusted value for stable control: Pn401 [ms] < 1000/ (2t x Pn100 [Hz] X 4)
Critical gains: Pn401 [ms] < 1000/ (21t x Pn100 [Hz] x 1)

2nd Step 2nd Force

Reference Filter

[ Speed| [Position |

[ Force |

n Adjustments

PndoF | roduency Classification
Setting Range Setting Unit Factory Setting When Enabled
100 to 5000 1 Hz 5000* Immediately Tuning
2nd Step 2nd Force Reference Filter —
Pn410 Value P . [Speed | [Position] | Force | Classification
Setting Range Setting Unit Factory Setting When Enabled
50 to 100 0.01 50 Immediately Tuning

*

The filter is disabled if 5000 is set.
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6.9.6 Force Reference Filter

(2) Notch Filter

The notch filter can eliminate specific frequency elements generated by the vibration of sources such as reso-
nance of the machine. The notch filter puts a notch in the gain curve at the specific vibration frequency. The
frequency characteristics near the notch can be reduced or removed with this filter. A higher Q value produces
a sharper notch and phase delay.

Q value = 0.7 Q value = 1.0
Notch Filter Notch Filter
100 o T 100
0 - 0 -
Gain ;
(db) -100 ?dagg -100
-200 -200
-300 : b P b
10° 10° 10° %002 10° 10*
Frequency (Hz) Frequency (Hz)
Notch Filter Notch Filter
0 T X T 0 o
100 [------i- -100
Phase Phase
(deg) 200 [ (deg) 200
-300 f--oeei- e -300
-400 Lo 3 SR SRR 4 P RN
10° 10° 10 02 10 o
Frequency (Hz) Frequency (Hz)
The notch filter can be enabled or disabled with Pn408.
Parameter Meaning When Enabled | Classification
n.0000 . Disables 1st notch filter.
[Factory setting]
n.O00O01 Enables 1st notch filter. )
Pn408 Immediately Setup
n.JoO0 .
. Disables 2nd notch filter.
[Factory setting]
n.O0100 Enables 2nd notch filter.

Set the machine's vibration frequency as a parameter of the notch filter.

1st Notch Filter Frequency [Speed]| [Position | [Force | o
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 Positi F
P [Speed | [Position | [ Force | 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 | o
Classification
Pn40C Setting Range Setting Unit Factory Setting When Enabled
50 to 5000 1 Hz 5000 Immediately Tuning
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6.9 Compatible Adjustment Function

(cont'd)

2nd Notch Filter Q Value [Speed| [Position | [Force | o
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 | o
Classification
Pn40E Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 0.001 0 Immediately Tuning

&

IMPORTANT

frequency may cause vibration and damage the machine.
» Change the notch filter frequencies (Pn409 or Pn40C) only when the servomotor is
stopped. Vibration may occur if the notch filter frequency is changed when the servo-

motor is moving.

« Sufficient precautions must be taken when setting the notch filter frequencies. Do not
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
loop’s response frequency. Setting the notch filter frequency too close to the response

6.9.7 Position Integral

The position integral is the integral function of the position loop. It is used for the electronic cams and elec-
tronic shafts when using the SERVOPACK with YASKAWA MP900/2000 Machine Controllers.

Position Integral Time Constant [ Position |
Classification
Pn11F Setting Range Setting Unit Factory Setting When Enabled
0 to 50000 0.1 ms 0 Immediately Tuning

n Adjustments
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7 Utility Functions (FnOOO)

71

List of Utility Functions

Utility functions are used to execute the functions related to servomotor operation and adjustment.

Each utility function has a number starting with Fn.

The following table lists the utility functions and reference section.

Function Operation | Operationfrom
No. Function from the the Digital Refer(?nce
Panel Operator or Section
Operator SigmaWin+

Fn000 Alarm history display O O 7.2

Fn002 JOG operation O 7.3

Fn003 Origin search O O 7.4

Fn004 Program JOG operation O O 7.5

Fn005 Initializing parameter settings O O 7.6

Fn006 Clearing alarm history O O 7.7

Fn009 Automatic tuning of analog (speed, force) reference offset O O 2;;
FnOOA Manual servo tuning of speed reference offset O @) 532
Fn0OB Manual servo tuning of force reference offset O O 552
Fn0OC Offset adjustment of analog monitor output O O 7.8

Fn0OOD Gain adjustment of analog monitor output O O 7.9

FnOOE ﬁ;ﬁ(;rtrilgltlics iogff:ft-signal adjustment of the motor current o o 710
FnOOF g/f):;n;agln(gfset-signal adjustment of the motor current detec- o o 71
Fn010 Write prohibited setting O O 7.12
FnO11 Servomotor model display O O 7.13
Fn012 Software version display O O 7.14
Fn014 Resetting configuration error in option modules O @) 7.15
Fn01B Vibration detection level initialization O O 7.16
FnO1E Display of SERVOPACK and servomotor ID X @) 7.17
Fn020 Origin setting O o) 7.18
Fn030 Software reset (@) @) 7.19
Fn080 Polarity Detection O O 7.20
Fn200 Tuning-less levels setting e) e} 6.2.2
Fn201 Advanced autotuning X e} 6.3.2
Fn202 Advanced autotuning by reference X le) 6.4.2
Fn203 One-parameter tuning o* ©) 6.5.2
Fn204 Anti-resonance control adjustment function X o) 6.6.2
Fn205 Vibration suppression function X e} 6.7.2
Fn206 EasyFFT O @) 7.21
Fn207 Online vibration monitor @) O 7.22

O: Available x: Not available

*  There are functional limitations if the function is executed on the panel operator.

Note: Execute the utility function with either a panel operator, digital operator, or SigmaWin+. If they are used together,
"no_oP" or "NO-OP" will be displayed when the utility function is executed.



7.2 Alarm History Display (Fn000)

7.2

Alarm History Display (Fn000)

This function displays the last ten alarms that have occurred in the SERVOPACK.
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 total 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 hour.

Preparation

There are no tasks that must be performed before displaying the alarm history.

Operating Procedure

Use the following procedure.

Step | Display after Operation Operation

— p e p— Press the MODE/SET Key to select the utility function.

1 [ II— 1 II | II ,I II | ] If a number other than Fn000 is displayed, press the UP
) Key or DOWN Key to select Fn000.

2 al 11 Press the DATA/SHIFT Kejy ff)r approximately one sec-

L, onp ond. The latest alarm data is displayed.

,I ~ 9 M
I. L g Press the DOWN Key to display one older alarm data.
3 Alarm Sequence Alarm Code (To display one newer alarm data, press the UP Key.)
?r‘]‘g”ﬁ&er e See the alarm The higher the far-left digit, the older the alarm data.
ber, the old
the alarm data.

4 =\l ] Press the DATA/SHIFT Key.

1l Nz The lower four digits of Time Stamp are displayed.
5 _[=lalalm ] Press the DATA/SHI.FT Key. ‘

= i The middle four digits of Time Stamp are displayed.
6 - ) Press the DATA/SHIFT Key.
[N} The higher two digits of Time Stamp are displayed.
7 [ —lolrn Press the DATA/ SHIFT Key. .
I, | The alarm number is displayed again.

8 f I_ 'mlimlin] Press the DATA/SHIFT Key for approximately one sec-

(] ond. "Fn000" is displayed again.

Note:

 If the same alarm occurs after more than one hour, the alarm will be saved. If it occurs in less than one hour, it
will not be saved.

* The display "[.---" means no alarm occurs.

* Delete the alarm history using the parameter Fn006. The alarm history is not cleared on alarm reset or when the
SERVOPACK main circuit power is turned OFF.

. Utility Functions (FnOOO)
N
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7.3

(2)

JOG Operation (Fn002)

JOG operation is used to check the operation of the 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 operat-

ing range of the machine when performing JOG operation for the SERVOPACK.

Preparation

The following conditions must be met to perform a jog operation.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.

* The JOG speed must be set considering the operating range of the machine.
Set the jog speed in Pn383.

Jog Speed [Speed]| [Position] [Force | s
Classification
Pn383 Setting Range Setting Unit Factory Setting When Enabled
0 to 10000 1 mm/s 50 Immediately Setup

Operating Procedure

Use the following procedure. The following example is given when the moving direction of servomotor is set
as Pn000.0=0 (linear scale counting up direction is regarded as the forward run).

Step Dgg;gt?gtr?r Keys Operation
— pmy ey p— 658
1 Il_ r II_II II ,I II_I, @ Press the MODE/SET Key to select the utility function.
— MDE/ET
2 II: r I:II II—II I:, Press the UP or DOWN Key to select Fn002.
3 [ — | i Press the DATA/SHIFT Key for approximately one second.
- Hi/N] [N ©—d | The display shown on the left appears.
\ hd =1 J DATA/4
4 - | — Press the MODE/SET Key to turn the servomotor power
] 0—Q ON.
] () [ J MODE/SET

The servomotor will move at the speed set in Pn383 while
the UP Key (for forward run) or DOWN Key (for reverse
run) is pressed.

g Motor forward run
g% Motor reverse run

Press the MODE/SET Key to turn the servomotor power

OFF.

Note: The servomotor power can be turned OFF by pressing
the DATA/SHIFT Key for approximately one second.

6 [: :_:—]
| Julolu ] | 5%

e
MODE/SET

Press the DATA/SHIFT Key for approximately one second.
"Fn002" is displayed again.

DATA/4




7.3 JOG Operation (Fn002)

(cont'd)
Display after ;
Step Operation Keys Operation
8 | To enable the change in the setting, turn the power OFF and ON again.

. Utility Functions (FnOOO)
N
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7.4 Origin Search (Fn003)

The origin search is designed to position the origin pulse position of the incremental linear scale (phase C) and
to clamp at the position.

/N CAUTION

» The forward run prohibited (P-OT) and reverse run prohibited (N-OT) signals are not effective in origin
search mode.

This function is used when the servomotor needs to be aligned to the machine.
Motor speed at the time of execution: 15 mm/s

(1) Preparation
The following conditions must be met to perform the origin search.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.
* All alarms must be cleared.
* The hardwire baseblock (HWBB) must be disabled.
* The servo ON signal (/S-ON) must be OFF.

Operating Procedure

Use the following procedure.

Display after _
Operation Operation

Step Keys

Press the MODE/SET Key to select the utility function.

/
N LA (] [

Press the UP or DOWN Key to select Fn003.

Press the DATA/SHIFT Key for approximately one sec-
ond, and the display shown on the left appears.

Press the MODE/SET Key to turn the servomotor power
ON. The display shown on the left appears.

MODE/SET

Pressing the UP Key will run the servomotor in the for-
ward direction. Pressing the DOWN Key will run the ser-
vomotor in the reverse direction. The movement direction
of the servomotor changes according to the setting of
Pn000.0 as shown in the following table.

7-6

Parameter

UP Key

DOWN Key

n.O00O00
Pn000

Linear scale
counting up

Linear scale
counting down

n.O00O01

Linear scale
counting down

Linear scale
counting up

Note: Forward movement is the linear scale counting up
direction. Refer to 5.2.3 Servomotor Movement

Direction

When the servomotor origin search is completed, the dis-

play flashes.

At this moment, the servomotor is servo-locked at the ori-

gin pulse position.

(L] [ [

) =2
DATA/4

Press the DATA/SHIFT Key for approximately one sec-
ond. "Fn003" is displayed again.

To enable the change in the setting, turn the power OFF and ON again.




7.5 Program JOG Operation (Fn004)

7.5

(2)

3)

Program JOG Operation (Fn004)

The program JOG operation is a utility function, that allows continuous operation determined by the preset
operation pattern, movement distance, movement speed, acceleration/deceleration time, waiting time, and
number of times of movement.

This function can be used to move the 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 oper-
ation and for simple positioning operations.

Preparation

The following conditions must be met to perform the program JOG operation.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

* All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.

* The travel distance and speed must be set correctly considering the machine operation range and safe opera-
tion speed.

» There must be no overtravel.
Additional Information

* The program JOG operation is carried out in position control. However, the pulse reference input to the
SERVOPACK cannot be used.

* The functions that are applicable for position control, such as position reference filter, can be used.

* The overtravel function is enabled in this function.

* When using an absolute linear scale, the SEN signal needs not be input since it is always enabled.

* The reference pulse input multiplication switching function is disabled.

Program JOG Operation Patterns

The following describes an example of program JOG operation pattern. The following example is given when
the movement direction of the servomotor is set as Pn000.0 = 0 (linear scale counting up direction is regarded
as the forward run).

Pn530.0 = 0

(Waiting time Pn535 — Forward movement Pn531) X Number movements Pn536

Number of times of movement Pn536

2’,'3%‘2}%""“ ! Pns3t Pn531 Pn531
Speed Pn585 ! Movement, Movement Movement
. rdistance ! distance distance
Diagram i P\ .
At zero speed s : ! | . ¢ J
r d 1 1 1
Press the I ' ' ' !
[@lkey. > P «—>
Waiting time  1oo/Pe%e! \waiting time Waiting time
Pn535 Pn534 Pn535 Pn535

Servomotor g g/ g g?{ g g/

Run Status

(Stop) (Forward) (Stop)  (Forward)  (Stop)  (Forward)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop
infinite time operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to turn OFF the servo-
motor power.

. Utility Functions (FnOOO)
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Pn530.0 = 1

(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536

Number of movements Pn536

4 A N

At zero speed

!
) 1 1
1 1 1 1
Movement i Pn531 . . Pn531 . . Pn531
Speed speed . Movement | | Movement \ \ Movement
Diagram Pn585 1 distance ! ! distance ! ! distance
X e LT [ S
Press the \ L : ! , | |
K A ‘ ' 1 . I 1 1 . ' 1
o Key. ‘.. . Accel/Decel time' ! W it t
Waiting time Pn534 Waiting time aiting time
Pn535 Pn535 Pn535

Servomotor g g% g g% g g%'

Run Status
(Stop) (Reverse) (Stop) (Reverse) (Stop)  (Reverse)

Note: When Pn536 (Number of Times of Program JOG Movement) is set to 0, infinite time operation is enabled. To stop infinite time

operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to turn the servomotor power OFF.

Pn530.0 =2

(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536

Number of movements Pn536 Number of movements Pn536
________ - R N
. . Accel/Decel time
Movement ' Pn531 ! L
Spe\gd | Movement, Mzcgg:em Waiting time ~ Pn534 Wamng time
Speed Pn585 distance | distance Pn535 PnS 5.
Diagram J A . : <+ : .4—»
1 1 !
P ] : ! 5
Press the ! ! ! , ! ! Movement
“—> — ! ! Pn531 ! Pn531
[AlKey. ' Accel/Decel o 1Movement, Movement ?:5655
Waiting time time Wiaiting time \distance | distance
Pn535 Pn535 ' '
Pn534 1
Servomotor = =) g ), &2 &S & &
Run Status 4 4 7 7
0 orwari 0 orwar 0 everse 0 everse
Stop F d Stop F d Stop) (R Stop R
Note: When Pn530.0 is set to 2, infinite time operation is disabled.
Pn530.0 =3
aiting time Pn everse movement Pn umber of movements Pn
Waiting t Pn535 — R t Pn531) X Numb f ts Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
Number of movements Pn536 Number of movements Pn536
A A
- N\ 4 B
AccelDecel time \ N\ %
Waiting time ~ Pn534  Waiting time Waiting time /1 pps3q | Pn531 Movement
Pn535 Pn535 Pn535 1Movement! Movement speed
Speed Pressthe  '4—Pep! P ; ./ \distance | distance Pn585
. 1 1
Diagram MKey. ! o b ! e E
At zero H \ ' ' A ! ! ! 1 1
f 1 I 1,
1 r

1 Pn531 Pn531 1
1 Movement; Movement — Waiting time
distance Accel/Decel time  Pn535

rdistance 1
! ! Pn5sg5 Pno34

Servomotor g QZ g gg g Q/ g g/

(Stop) (Reverse) (Stop) (Reverse)  (Stop) (Forward) (Stop) (Forward)

Run Status

Note: When Pn530.0 is set to 3, infinite time operation is disabled.
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Pn530.0 = 4

(Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 — Reserve movement Pn531)
X Number of movements Pn536

Number of movements Pn536

- N
R
\ |
' pns3t ! Movement
: MoCement: speed
Speed | distance Pn585
i At zero . ! ,
Diagram sposd : |
|2|'ess the 1 R -
Key. ¢ «> Pn531
Waiting time Waiting time\,  Movement posgs
Pn535  Accel/Decel time Pn535 distance ovement spee
Pn534
Servomotor = & & &h &
Run Status 4 7

(Stop)

(Forward) (Stop)

(Reverse)  (Stop)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop
infinite time operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to turn OFF the servo-
motor power.

Pn530.0 =5

(Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 — Forward movement Pn531)
X Number of movements Pn536

Number of movements Pn536

4 N
Accel/Decel time ! |
Waiting time Pn534 Waiting time/ ! Pn531 Movement
Speed Press the Pn535 Pn535 [ Movement| speed
pee MKey. —bie> b, [ jdsance 1\ - |Pn585
Diagram ' o o f |
At zero T T 1 T !
speed ! ! . . ! ! '
, Pn531 1 Movement
 Movement, speed
' distance ' Pn585
1 1
Servomotor = & & 5 &
Run Status 7 4

(Stop)

(Reverse)  (Stop)

(Forward) (Stop)

Note: When Pn536 (number of times of program JOG movement) is set to 0, infinite time operation is enabled. To stop
infinite time operation, press the MODE/SET Key (or JOG/SVON Key of digital operator) to turn the servomotor
power OFF.

Related Parameters

The following parameters set the program JOG operation pattern. Do not change the settings while the pro-
gram JOG operation is being executed.

Program JOG Operation Related Switch [Speed ] [Position]| [Force ] L
Classification
Pn530 Setting Range Setting Unit Factory Setting When Enabled
0000 to 0005 - 0000 Immediately Setup
. — E
Program JOG Movement Distance [Speed]| [Position| [ Force | Classification
Pn531 Setting Range Setting Unit Factory Setting When Enabled
1 to 1073741824 1 reference unit 32768 Immediately Setup

. Utility Functions (FnOOO)
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(cont'd)
Program JOG Movement Speed [Speed | [Position]| [Force ] Classification
Pn585 Setting Range Setting Unit Factory Setting When Enabled
1 to 10000 1 mm/s 50 Immediately Setup
Program JOG Acceleration/Deceleration Time [Speed]| [Position] |[Force | 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
Pn335 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
Pn336 Setting Range Setting Unit Factory Setting When Enabled
0 to 1000 1 time 1 Immediately Setup

()

Operating Procedure

Use the following procedure to perform the program JOG operation after setting a program JOG operation
pattern.

Step

Display after
Operation

Keys

Operation

I

,_
Il
_
-
I
_

T—yg
MODE/SET

Press the MODE/SET Key to select the utility function.

Press the UP or DOWN Key to select Fn004.

-
-

|
BN
__
Es
I:s

DATA/<

Press the DATA/SHIFT Key for approximately one second. The
display shown on the left appears.

~§I
—
—
—

Press the MODE/SET Key to turn the servomotor power ON.
The display shown on the left appears.

=
_
Es
I:s

Press the UP or DOWN Key according to the first movement
direction of the operation pattern. After the preset waiting time,
the movement starts.

3| Notes:

* Press the MODE/SET Key during operation, and the
servomotor power will turn OFF and the servomotor stops.

* Press the DATA/SHIFT Key for approximately one second
during operation, and the display of step 2 appears.

- ‘I
—
—
—

"End" flashes when the program JOG operation has been com-

pleted, and the screen returns to the display as shown on the left.

Notes:

* Press the MODE/SET Key, and the servomotor power will
turn OFF and the display of step 3 appears.

* Press the DATA/SHIFT Key for approximately one second,
and the display of step 2 appears.

To enable the change in the setting, turn the power OFF and ON again.

7-10
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7.6

Initializing Parameter Settings (FN005)

This function is used when returning to the factory settings after changing parameter settings.

» Be sure to initialize the parameter settings while the servo ON (/S-ON) signal is OFF.

« After initialization, turn OFF the power supply and then turn ON again to validate the
settings.

D

IMPORTANT

Note: Any value adjusted with Fn009, Fn00A, Fn00B, Fn00C, Fn00D, FnOOE, and FnOOF cannot be initialized by Fn005.
Preparation

The following conditions must be met to initialize the parameter values.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The servo ON signal (/S-ON) must be OFF.

Operating Procedure

Use the following procedure.

Display after :
Step Operation Keys Operation
1 c| 1l ] @ Press the MODE/SET Key to select the utility functi
S eSS the €y 1o sClcC C utiln unction.
EEEET ’ ’

Al Press the UP or DOWN Key to select Fn005.

Press the DATA/SHIFT Key for approximately one second.
Q The display shown on the left appears.

DATA/

|1

-—
-
—

Press the MODE/SET Key. Then, the parameters will be
initialized.

When the initialization has been completed, "donE" flashes
on the display and returns to the screen as shown on the left.

MODE/SET

=

|
I

-—
-
—

5 | To enable the change in the setting, turn the power OFF and ON again.

. Utility Functions (FnOOO)
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7.7

(2)

Clearing Alarm History (Fn006)

The clear alarm history function deletes all of the alarm history recorded in the SERVOPACK.

Note: The alarm history is not deleted when the alarm reset is executed or the main circuit power supply of the SERVO-

PACK is turned OFF.
Preparation

The follow conditions must be met to clear the alarm history.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Display after

SER Operation

Keys

Operation

1 ||C 1]
[: AUl

Press the MODE/SET Key to select the utility function.

Press the UP or DOWN Key to select Fn006.

3 S T T
(I [ [ [ @

DATA/4

I

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.

- e
il Bl MODE/SET

N
(N
I
=

I
=
—
=

Press the MODE/SET Key to clear the alarm history.
When the data is cleared, "donE" flashes on the display and
returns to the screen as shown on the left.

DATA/4

o
[

3
C2
C2
O

Press the DATA/SHIFT Key for approximately one second.
"Fn006" is displayed again.




7.8 Offset Adjustment of Analog Monitor Output (FNOOC)

7.8 Offset Adjustment of Analog Monitor Output (FNO0C)

This function is used to manually adjust the offsets for the analog monitor outputs (force reference monitor
output and motor speed monitor output). 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
ltem Specifications
Offset Adjustment Range 24Vto+24V
Adjustment Unit 18.9 mV/LSB
Note:

* 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 servomotor is not turned ON, set the monitor signal to the force reference.
* In speed control, set the monitor signal to the position error.

(2) Preparation

The following condition must be met to adjust the offsets of the analog monitor output.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

(3) Operating Procedure

Use the following procedure to perform the offset adjustment of analog monitor output.

Display after :
Step Operation Keys Operation
1 — u BB 9 Press the MODE/SET Key to select the utility function.
N L ) (S ) MODE/SET
2 II: M I:II II—II II— Press the UP or DOWN Key to select Fn00C.
3 f i | Press the DATA/SHIFT Key for approximately one second.
i n_\|o DTA/ The display shown on the left appears.

. Utility Functions (FnOOO)
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(cont'd)
Display after .
Step Operation Keys Operation
4 N Press the DATA/SHIFT Key. Offset data will be displayed
(][] ] as shown on the left.
5 — II:II II:II II—II I, ] Press the UP or DOWN Key to change the data.
6 i | Press the DATA/SHIFT Key to return to the screen as
[ (1 [N —g |shown on the left.
— o DATA/«
7 | ) Press the MODE/SET Key to switch to channel 2 (analog
i (] 90— monitor 2) monitor output.
— 11— MODE/SET
8 N ] Press the DATA/SHIFT Key. Offset data will be displayed
(][] ] ©—Q |as shown on the left.
J DATA/4
9 —- II:I II:II II—II I, Press the UP or DOWN Key to change the data.
10 — mlimlis ) Press the DATA/SHIFT Key for approximately one second.
= C "Ch2-0" is displayed, and then "Fn00C" is displayed again.
DATA/;




7.9 Gain Adjustment of Analog Monitor Output (FNO0D)

7.9

Gain Adjustment of Analog Monitor Output (FNOOD)

This function is used to manually adjust the gains for the analog monitor outputs (force reference monitor out-
put and motor moving speed monitor output). The gain values are factory-set before shipping. Therefore, the
user need not usually use this function.

Adjustment Example

An example of gain adjustment to the motor moving speed monitor is shown below.

Analog monitor
output voltage
1[V] |-------------
Gain adjustment
1000 [mm/s]
Motor speed
ltem Specifications

Gain-adjustment Range 100£50%
Adjustment Unit 0.4%/LSB

The gain adjustment range is made with a 100% output set as a center value (adjustment range: 50% to 150%).
The following is a setting example.

<Setting the Set Value to -125>
100% + (=125 x 0.4) = 50%
Therefore, the monitor output voltage is 0.5 time 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.

Note: The adjustment value will not be initialized when parameter settings are initialized using Fn005.
Preparation

The following condition must be met to adjust the gain of the analog monitor output.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

. Utility Functions (FnOOO)
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(3) Operating Procedure

Use the following procedure to perform the gain adjustment of analog monitor output.

Display after ;
Step Operation Keys Operation
1 ”: r ":II "_,I ’:I, Press the MODE/SET Key to select the utility function.
2 ”: 1 ’:I ”_,I D, Press the UP or DOWN Key to select Fn00D.
3 el | ' ] Press the DATA/SHIFT Key for approximately one second.
imIN J The screen shown on the left will be displayed.
=l Press the DATA/SHIFT Key. Gain adjustment data will be
4 Fnrnre
] N[N [H displayed as shown on the left.
5 — ":II ":II ’I_,I I, Press the UP or DOWN Key to change the gain.
— — ] Press the DATA/SHIFT Key to return to the screen as
6 | | |
i shown on the left.
7 ' = ' ] Press the MODE/SET Key to switch to channel 2 (analog
[ [ ] [ I T o monitor 2) monitor output.
8 'mlimlimlim Press the DATA/SHIFT Key. Gain adjustment data will be
e displayed as shown on the left.
9 o Press the UP or DOWN Key to change the gain.
(] /) [y
10 ,— miin ] Press the DATA/SHIFT Key for approximately one second.
= D’ "Ch2-G" is displayed, and then "Fn00D" is displayed again.




7.10 Automatic Offset-Signal Adjustment of the Motor Current Detection Signal (FnOOE)

7.10 Automatic Offset-Signal Adjustment of the Motor Current
Detection Signal (FnOOE)

Perform this adjustment only if highly accurate adjustment is required for reducing force ripple caused by cur-
rent offset. The user need not usually use this function.

O

IMPORTANT

Be sure to perform this function while the servo ON signal (/S-ON) is OFF.
Execute the automatic offset adjustment if the force ripple is too big when compared
with those of other SERVOPACKS.

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).

Preparation

The following conditions must be met to automatically adjust the offset of the motor current detection signal.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

* The SERVOPACK must be in Servo Ready status (Refer to 5.70.4).

* The servo ON signal (/S-ON) must be OFF.

Operating Procedure

Use the following procedure.

Step Dgg:étiagt:r Keys Operation

1 [I: u i ] 9 Press the MODE/SET Key to select the utility function.
U U () (= MODE/SET

2 II: M II—I II—I, II: Press the UP or DOWN Key to select Fn0OOE.

3 I~ ] Press the DATA/SHIFT Key for approximately one second.
RN [N ©—Q | The screen shown on the left will be displayed.
b — 11— ) DATA/4

A Press the MODE/SET Key to perform automatic offset

4 I~ ] g adjustment. After the adjustment is completed, "donE"

[N \ADE/ SET flashes on the display and the screen returns to the message
g shown on the left.

5 — 'mlimlis ] Press the DATA/SHIFT Key for approximately one second.

== ) DTA/ "FnOOE" is displayed again.

. Utility Functions (FnOOO)
N
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7.11

(1)

Manual Offset-Signal Adjustment of the Motor Current
Detection Signal (FnOOF)

Use this function only if the force ripple is still high after the automatic offset-signal adjustment of the motor
current detection signal (FnOOE).

If this function is adjusted incorrectly and then executed, characteristics of the servomo-
tor performance could be affected.

O

IMPORTANT

Observe the following precautions when performing manual servo tuning.
* Run the servomotor at a speed of approximately 100 mm/s.
 Adjust the offset while monitoring the force reference with the analog monitor until the
ripple of force reference monitor's waveform is minimized.
« Adjust the phase-U and phase-V offset amounts alternately several times until these
offsets are well balanced.

Note: The adjusted value is not initialized by executing the Fn005 function (Initializing Parameter Settings).
Preparation

The following condition must be met to manually adjust the offset of the motor current detection signal.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Display after .
Step Operation Keys Operation
p— g g — 63
1 _ T @ Press the MODE/SET Key to select the utility function.
I I_' I_I I_, I_I DE/ET
2 — e Press the UP or DOWN Key to select FnOOF.
[ (ol (O ) Y
— 3 g—&a | Press the DATA/SHIFT Key for approximately one second
3 | | = @ to adjust the phase-U offset amount. The display shown on
| - o4 | the left (phase U) appears.
4 f 'l imlImiie 1 Press the DATA/SHIFT Key to display the phase-U offset
e o amount.
- —— — Press the UP or DOWN Key to adjust the offset amount.
5 lrnn nri Carefully adjust the offset amount while monitoring the
) ) I [ force reference monitor signal.
Adjustable range: =512 to +511
6 — | ] Press the DATA/SHIFT Key.
) o1 Q—Q | The display shown on the left appears.
J DATA/4
— N\ Press the MODE/SET Key to adjust the phase-V offset
7 | E _ amount.
LI— L | J MODE/SET The display shown on the left (phase V) appears.
8 f 'mlimlimlim ] @ Press the DATA/SHIFT Key to display the phase-V offset
(][] ] Q amount.
\ J DATA/;
- —— — Press the UP or DOWN Key to adjust the offset amount.
9 lrnn nri Carefully adjust the offset amount while monitoring the
) ) I [ force reference monitor signal.
Adjustable range: =512 to +511
10 — miimli Press the DATA/SHIFT Key for approximately one second.
=y ) LR "Cu2-0" is displayed, and then "FnOOF" is displayed again.




7.12 Write Prohibited Setting (Fn010)

7.12 Write Prohibited Setting (Fn010)

This function prevents changing parameters by mistake and sets restrictions on the execution of the utility

function.

Parameter changes and execution of the utility function become restricted in the following manner when Write

prohibited (P.0001) is assigned to the write prohibited setting parameter (Fn010).

* Parameters: Cannot be changed. If you attempt to change it, "NO-OP" will flash on the display and the
screen will return to the main menu.

« Utility Function: Some functions cannot be executed. (Refer to the following table.) If you attempt to exe-
cute these utility functions, "NO-OP" will flash on the display and the screen will return to the main menu.

Parameter Function Write Prohibited Reference
No. Setting Section

Fn000 Alarm history display Executable 7.2

Fn002 JOG operation Cannot be executed 7.3

Fn003 Origin search Cannot be executed 7.4

Fn004 Program JOG operation Cannot be executed 7.5

Fn005 Initializing parameter settings Cannot be executed 7.6

Fn006 Clearing alarm history Cannot be executed 7.7

Fn009 Automatic tuning of analog (speed, force) reference offset Cannot be executed ;2;
FnOOA Manual servo tuning of speed reference offset Cannot be executed 532
Fn0OOB Manual servo tuning of force reference offset Cannot be executed 552
Fn0OC Offset adjustment of analog monitor output Cannot be executed 7.8

FnOOD Gain adjustment of analog monitor output Cannot be executed 7.9

FROOE ggﬁlc;rlnatic offset-signal adjustment of the motor current detection Cannot be exccuted 710
FnOOF ls\;lga;l‘;al offset-signal adjustment of the motor current detection Cannot be executed 711
Fn010 Write prohibited setting - 7.12
FnO11 Servomotor model display Executable 7.13
Fn012 Software version display Executable 7.14
Fn014 Resetting configuration error in option modules Cannot be executed 7.15
Fn01B Vibration detection level initialization Cannot be executed 7.16
FnO1E Display of SERVOPACK and servomotor ID Executable 7.17
Fn020 Origin setting Cannot be executed 7.18
Fn030 Software reset Executable 7.19
Fn080 Polarity Detection Cannot be executed 7.20
Fn200 Tuning-less levels setting Cannot be executed 6.2.2
Fn201 Advanced autotuning Cannot be executed 6.3.2
Fn202 Advanced autotuning by reference Cannot be executed 6.4.2
Fn203 One-parameter tuning Cannot be executed 6.5.2
Fn204 Anti-resonance control adjustment function Cannot be executed 6.6.2
Fn205 Vibration suppression function Cannot be executed 6.7.2
Fn206 EasyFFT Cannot be executed 7.21
Fn207 Online vibration monitor Cannot be executed 7.22

. Utility Functions (FnOOO)
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(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Follow the steps to set enable or disable writing.
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 after

Operation e

Operation

e — T —1 — ) va“w
Fnrnr
a0 |

MODE/SET

I I

Press the MODE/SET Key to select the utility function.

_ | |
= e

Press the UP or DOWN Key to select Fn010.

by
DATA/4

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.

Press the UP or DOWN Key to set a value:
P.0000: Write permitted [Factory setting]
P.0001: Write prohibited

I ' 2
I juuja) e

MODE/SET

Press the MODE/SET Key to register the value. When the

setting has been completed, "donE" flashes on the display

and the screen returns to the state shown on the left.

Note: If any value other than P.0000 or P.0001 is set,
"Error" will be displayed on the screen.

To enable the change in the setting, turn the power OFF and ON again.




7.13 Servomotor Model Display (Fn011)

7.13 Servomotor Model Display (Fn011)

This function is used to check the servomotor model, voltage, capacity, encoder type, and the number of divi-
sions of linear scale’s pitch. If the SERVOPACK has been custom-made, you can also check the specification
codes of SERVOPACKSs.

(1) Preparation

There are no tasks that must be performed before the execution.

(2) Operating Procedure

Use the following procedure.

Display after

Step Operation

Keys Operation

— Y | Ba8
1 [ T @ Press the MODE/SET Key to select the utility function.
' '_' ’—I '—, '—I DE/ET

Press the UP or DOWN Key to select Fn0O11.

N LA U A

Press the DATA/SHIFT Key for approximately one second
to display the servomotor voltage and model codes.

I e
U = L

=

Servomotor Voltage Servomotor Model
Data Type Data Model
01 200 VAC 40 |linear motor
02 400 VAC

-~
——

DATA/«

Press the MODE/SET Key to display the servomotor capac-
/

1ty.
| I
(] [ g [
|: Servomotor capacity in units of 10 W

The above example indicates 100 W.

—

|
—_

-

_—I

MODE/SET

—_—
-

L

I

—
—

I

Press the MODE/SET Key to display the encoder type and
the number of divisions of linear scale's pitch.

s | [ClAlA(alo) | fe E|D|D|U g
Zlufufu D] - 1

|

WODE/SET Encoder Type No. of Devisions
Data Type Data | Resolution
00 |Incremental 8 256
01 |Absolute 12 4096

Press the MODE/SET Key to display the SERVOPACK’s
code for custom orders.
The display "y.0000" means a standard model.
If anything other than "y.0000" is displayed, a customized
[ Oad device is being used.
L | e —— T
MODE/SET 'j’ NI ,_, I~
AL [ [ [
—|: Code for custom orders

. Utility Functions (FnOOO)
N

— 0]

Press the DATA/SHIFT Key for approximately one second.
"FnO11" is displayed again.

DATA/4
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7.14

(1)

(2)

Software Version Display (Fn012)

Select Fn012 to check the SERVOPACK and encoder software version numbers.

Preparation

There are no tasks that must be performed before the execution.

Operating Procedure

Use the following procedure.

Display after .
Step Operation Keys Operation
1 — u i 9 Press the MODE/SET Key to select the utility function.
FAPNLHUIE | e e
2 II: 7 I—II ,' I:’ Press the UP or DOWN Key to select Fn012.
3 f mlimliml Press the DATA/SHIFT Key for approximately one second
=) o 0—Q |to display the SERVOPACK software version number.
— DATA/«
—T—T—T— Press the MODE/SET Key to display the encoder software
—ynrnrn o version number.
4 LI—' ] Note: If the MODE/SET Key is pressed again, a pre-pro-
MODE /SET grammed display will appear. The display will
change as follows: 0.0000 — S.FFFF — F.FFFF.
5 — =l 1l Press the DATA/SHIFT Key for approximately one second.
= e 0=Qg |"Fn012" is displayed again.
DATA/4




7.15 Resetting Configuration Errors in Option Modules (Fn014)

7.15 Resetting Configuration Errors in Option Modules (Fn014)

The SERVOPACK with option module recognizes installation status and types of option modules that are con-
nected to SERVOPACK. If an error is detected, the SERVOPACK issues an alarm. This function clears these

alarms.

Note 1. Alarms related to option module can be cleared only by this function. These alarms cannot be cleared by alarm

reset or turning OFF the main circuit power supply.

2. Before clearing the alarm, perform corrective action for the alarm.

Preparation

The following condition must be met to clear detection alarms of the option module.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

Operating Procedure

Use the following procedure.

Step Dgg(laar)a/tia;t:r Keys Operation
((— —T—T— | 68
1 — FiEnel @ Press the MODE/SET Key to select the utility function.
U L S (S e &
2 I,: ' II:II II I—'I Press the UP or DOWN Key to select Fn014.
3 f cClaliZZ @ Press the DATA/SHIFT Key for approximately one second.
I:l' _nr- = W The display shown on the left appears.
4 f e Press the UP or DOWN Key to select the option module to
(A ) be cleared.
5 f I 1 Press the MODE/SET Key for approximately one second.
o, ) iz DE/ET The display shown on the left appears.
_ Press the MODE/SET Key again. The alarms in option
6 minlinls module will be cleared.
0 A I L DE /ET The "donE" flashes on the display and the screen returns to
the message shown on the left.
7 [ — N 1 ] Press the DATA/SHIFT Key for approximately one second.
T (O A o "Fn014" is displayed again.
- ot DATA/-
8 | To enable the change in the setting, turn the power OFF and ON again.

. Utility Functions (FnOOO)
N
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7.16 Vibration Detection Level Initialization (Fn01B)

This function detects vibration when servomotor is connected to a machine in operation and automatically
adjusts the vibration detection level (Pn384) to output more exactly the vibration alarm (A.520) and the vibra-

tion warning (A.911).

The vibration detection function detects vibration elements according to the motor speed.

Parameter Meaning When Enabled | Classification
n.0000 . Does not detect vibration.
[Factory setting]
Pn310 Outputs the warning (A.911) when vibration is Immediately Setup
n.O00O01
detected.
n.O00O0O2 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 =

Vibration detection level (Pn384 [mm/s]) x Vibration detection sensitivity (Pn311 [%])

100

* Use this function if the vibration alarm (A.520) or the vibration warning (A.911) is not output correctly
when a vibration at the factory setting of the vibration detection level (Pn384) is detected. In other cases, it
is not necessary to use this function.

* The vibration alarm or warning detection sensibility differs depending on the machine conditions. In this
case, fine-tune the setting of the vibration detection sensitivity (Pn311) using the above detection level for-

mula as a guide.

Vibration Detection Sensitivity [Speed | [Position] [Force ] o
Classification
Pn311 Setting Range Setting Unit Factory Setting When Enabled
50 to 500 1% 100 Immediately Tuning
» The vibration may not be detected because of improper servo gains. Also, not all
o 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,
IMPORTANT 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 operating condition for which the vibration detection
level should be set.

+ Execute this function while the motor speed reaches at least 10% of its maximum.

(1) Preparation

The following conditions must be met to initialize the vibration detection level.
* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The test without a motor function must be disabled (Pn00C.0 = 0).
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7.16 Vibration Detection Level Initialization (Fn01B)

(2) Operating Procedure

Use the following procedure.

Display after
Operation

—TT=T=T— | £28
1 _ rnrn
[ U] ] [ [ @

LS
MODE/SET

Step Keys Operation

Press the MODE/SET Key to select the utility function.

I

Press the UP or DOWN Key to select Fn0O1b.

Press the DATA/SHIFT Key for approximately one second.

3 ,:II, I' I~ II ’l: The display shown on the left appears.
Press the MODE/SET Key for approximately one second.
The display shown on the left will flash and the vibration
level will be detected and refreshed.
4 1] I Notes:
] 29 « Operate the SERVOPACK with the references that will
Display flashes. be used for actual operation.

« If the servomotor is moving at 10% or less of the maxi-
mum speed, "Error" will be displayed.

Press the MODE/SET Key again at a suitable time to com-
plete vibration detection and refreshing the setting. This
will enable the setting. If the setting has been completed
normally, "donE" will be displayed. If there was a setting
failure, "Error" will be displayed.

[ [ =i
° I:II__II_II_] .

LS
MODE/SET

SREN
° iU :':l] ‘

L DATA/4

Press the DATA/SHIFT Key for approximately one second.
"FnO1b" is displayed again.

—

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

 Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Mid-execution Automatic
Parameter Name changes changes
Pn311 Vibration Detection Sensitivity Yes No
Pn384 Vibration Detection Level No Yes

. Utility Functions (FnOOO)
N

7-25



7-26

7 Utility Functions (FnOOO)

7.17 Display of SERVOPACK and Servomotor ID (FnO1E)

This function displays ID information for SERVOPACK, servomotor, linear scale, and option module con-
nected to the SERVOPACK. The ID information of some option modules is not stored in the SERVOPACK.

"Not available" will be displayed for these option modules.

This function cannot be executed from the panel operator on the SERVOPACK.
To use this function, the digital operator (JUSP-OP05A-1-E) or SigmaWin+ is needed.

Refer to 2~V Series User's Manual, Operation of Digital Operator (No.: SIEP S800000 55) for the operating

procedure of the digital operator.

The following items can be displayed.

ID

Iltems to be Displayed

SERVOPACK ID

SERVOPACK model

SERVOPACK serial number

SERVOPACK manufacturing date
SERVOPACK input voltage (V)

Maximum applicable motor capacity (W)
Maximum applicable motor rated current (Arms)

Servomotor ID

Servomotor model

Servomotor order number
Servomotor manufacturing date
Servomotor input voltage (V)
Servomotor capacity (W)
Servomotor rated current (Arms)

Encoder ID

Linear scale model

Linear scale serial number
Linear scale manufacturing date
Linear scale type/resolution

Safety Option Module

Safety Option Module model
Safety Option Module serial number

ID + Safety Option Module manufacturing date

« Safety Option Module ID number

* Feedback Option Module model
Feedback Option » Feedback Option Module serial number (Reserved area)
Module ID* * Feedback Option Module manufacturing date

Feedback Option Module ID

#  If the option module is not connected, "Not connect" will be displayed after the module name.

(1) Preparation

There are no tasks that must be performed before the execution.



7.17 Display of SERVOPACK and Servomotor ID (FNO1E)

(2) Operating Procedure

Use the following procedure.

Step Display after Operation Keys Operation
RUN —FUNCTION- MODE/SET Press the Key to view the main menu for the
1 Fno1B:Viblvl Init L utility function.
FnO1E:SvMotOp ID
Fn020:S-0Orig Set A v UsetheorKeytomovethroughthehstand
Fn030:Soft Reset select FnO1E.
Serial number —
SERVOPACK model
Press the Key.
BB ~SvMotOp I[D- . . .
Driver vitetbe DATA The display changes to the FnO1E execution display.
2 SGDV-R70A05A +— The SERVOPACK ID information is displayed. Use
53020‘:1:33\5/9028\1,\1 A < > the [ <] or[ >] Key to scroll left and right and to
4 LR = view other information.
Manufacturing  Motor input  Motor
date voltage capacity
Serial number
Servomotor model _I
BB “SvMotop (D- AT Press the [>= | Key.
3 M %t c;’Lr GW_30A050Ce] The servomotor ID information is displayed. Use the
D00245789090001 or[ > ] Key to scroll left and right and to view
07. 04 200V, 40W < > other information.
T T T
Manufacturing  Motor input  Motor
date voltage capacity
Serial number
Linear scale model _I
BB “SvMotOp ID- Press the [== | Key.
DATA . . L
4 E ”JCZODdPe fD 005 000 The linear scale ID information is displayed.
000000-000-00000 < > Use the[ < ] or[ >] Key to scroll left and right and to
07. 04 8bit-INC view other information.
Manufacturing Encoder  Encoder
date resolution type
RUN ~-FUNCTION-
Fno1B:Viblvl Init VODEET Press the [3] Key.
5 FnO1E:SvMotOp ID 2P The display returns to the main menu of the utility

Fn020:S-0rig Set
Fn030:Soft Reset

function.

. Utility Functions (FnOOO)
N

7-27



7-28

7 Utility Functions (FnOOO)

7.18

(2)

Origin Setting (Fn020)

This function is used to set the current position of an absolute linear scale as the origin (zero point position).

This function can be used with the following products.
Mitutoyo Corporation
ABS ST780A series
Model: ABS ST780A/ST780AL

because the system position data will have been changed. Always turn the power
supply OFF and then ON again after execution of origin setting.

IMPORTANT « After execution of origin setting, the servomotor phase data in the SERVOPACK will
be discarded. Execute polarity detection (FN080) again to save the servomotor phase
data in the SERVOPACK.

o « After execution of origin setting, the servo ready (/S-RDY) signal will become inactive

Preparation

The following conditions must be met to set the origin.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The servo ON signal (/S-ON) must be OFF.

Operating Procedure

Use the following procedure.

Display after

22 Operation

Keys Operation

1 II: M I:II II—II II:I, 9] Press the MODE/SET Key to select the utility function.
— MDE/ET
2 II: A II_—II EI II—_I, Press the UP or DOWN Key to select Fn020.
3 wilsl | Press the DATA/SHIFT Key for approximately one second.
g1 au= t | The display shown on the left appears.
Press the UP Key until "OSETS5" is displayed.
—1— — Note:
4 |- t I —G If there is a mistake during key operations, "no_oP" will
]! J J flash for approximately one second and then "Fn000" will
be displayed again.
@ Press the MODE/SET Key to set the origin of the linear
—|—|— — le.
M) I Siie see o :
S i\ Jli= t | MDE/ET After the setting is completed, "donE" flashes on the display
g and the screen returns to the message shown on the left.
6 [ - Al 3lm ] "@ | |Press the DATA/SHIFT Key for approximately one second.
'l (1[N d _J DW "Fn020" is displayed again.

7 | To enable the change in the setting, turn the power OFF and ON again.




7.19 Software Reset (Fn030)

7.19

(1)

Software Reset (Fn030)

This function enables resetting the SERVOPACK internally from software. This function is used when reset-
ting alarms and changing the settings of parameters that normally require restarting the SERVOPACK. This

function can be used to change those parameters without restarting the SERVOPACK.

« Start software reset operation after the servo ON signal (/S-ON) is OFF.
0  This function resets the SERVOPACK independently of host controller. The SERVO-
PACK carries out the same processing as when the power supply is turned ON and
IMPORTANT outputs the ALM signal. The status of other output signals may be forcibly changed.
Preparation

The following condition must be met to perform a software reset.

* The servo ON signal (/S-ON) must be OFF.
Operating Procedure

Use the following procedure.

Display after ;
Step Operation Keys Operation
1 — i 9 Press the MODE/SET Key to select the utility function.
NN ) | e
2 — i 2 Press the UP or DOWN Key to select Fn030.
[ U] [ e [
3 I_ Cloel oo ] Press the DATA/SHIFT Key for approximately one second.
111 The display shown on the left appears.
— — — Press the UP Key until "SrSt5" is displayed.
4 I - l IL Ij Note: If there is a mistake during key operations, "no_oP"
- JIL will flash for approximately one second.
oo Press the MODE/SET Key. The panel display will change
5 Ll @ to the same initial status display as when the power supply
| [l [ MODE/SET turns ON.

. Utility Functions (FnOOO)
N
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7.20 Polarity Detection (Fn080)

(1)

(2)

The polarity detection function is used to detect the polarity and save the servomotor phase data in the SER-

VOPACK.

Preparation

The following conditions must be met to detect the polarity.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).

* The servo ON signal (/S-ON) must be OFF.

Operating Procedure

Use the following procedure.

Display after

Sz Operation

Keys

Operation

, N | ped
1 — i

Press the MODE/SET Key to select the utility function.

Press the UP or the DOWN Key to select Fn080.

3 o i Press the DATA/SHIFT Key for approximately one second.

I () T DTA/ The display shown on the left appears.

— — 68
_ ress the ey to start polarity detection.
4 II_I,_II,I_ II o Press the MODE/SET Key polarity detecti
Y il Rl Ml MODE/ET

5 =1l A=l After polarity detection is completed, the display shown on

- |ojz (= the left will appear. The servomotor will turn OFF.

DATA/4

Press the DATA/SHIFT Key for approximately one second.
"Fn080" is displayed again.




7.21 EasyFFT (Fn206)

7.21 EasyFFT (Fn206)

EasyFFT sends a frequency waveform reference from the SERVOPACK to the servomotor and slightly moves
the servomotor several times over a certain period, thus causing machine vibration. The SERVOPACK detects
the resonance frequency from the generated vibration and makes notch filter settings according to the reso-
nance frequency detection. The notch filter is effective for the elimination of high-frequency vibration and
noise.

Execute this function after the servo ON signal (/S-ON) is turned OFF if operation of the SERVOPACK
results in high-frequency noise and vibration.

/N\ WARNING

* The servomotor moves slightly when EasyFFT is executed. Do not touch the servomotor or machine dur-
ing 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.

Periodic
waveform
reference

In addition to this function, online vibration monitor (Fn207) can be used to detect machine vibration and
automatically make notch filter settings.

If a -V Series SERVOPACK is used to make adjustments, it is recommended to use advanced autotuning.
This built-in EasyFFT function is used to maintain interchangeability with previous models. There is normally
no need to use it.

(1) Preparation

The following conditions must be met to perform EasyFFT.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The main circuit power supply must be ON.

+ All alarms must be cleared.

* The hardwire baseblock (HWBB) must be disabled.

* The servo ON signal (/S-ON) must be OFF.

* There must be no overtravel.

* The test without a motor function must be disabled (Pn00C.0 = 0).

* An external reference must not be input.

. Utility Functions (FnOOO)
N
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(2) Operating Procedure

Use the following procedure.

Step

Display after
Operation

Operation

I nri
L] () [ ]

I I
—

Press the MODE/SET Key to select the utility function.

[ N | T
[ (1 [ (A [

Press the UP or DOWN Key to select Fn206.

=
1|, (] ]

Setting reference
amplitude

—9
DATA/4

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears. The panel operator is
in the reference amplitude setting mode.

I 1=
[I I ID]

Press the UP or DOWN Key to set a reference amplitude.
Reference amplitude setting range: 1 to 800
Notes:

* At the initial execution of Fn206, do not change the refer-
ence amplitude setting, but start from the initial value 15.
Though increasing reference amplitude increases the
detection accuracy, the vibration and noise occurring on
the machine will increase momentarily. Increase the
amplitude value little by little, observing the result.

* The set value of reference amplitude is stored in Pn456.

B |

Run ready status

b
DATA/4

Press the DATA/SHIFT Key for approximately one second
to enter the run ready status.

[ J o I_I]

Press the MODE/SET Key to enter Servo ON status (the

servomotor power ON).

Note: Press the MODE/SET Key again to turn the servomo-
tor power OFF. "F" is displayed to indicate the run
ready status (step 5).

[ I
[ N | T
Display flashes.

=/

Servomotor
slight movement

In the Servo ON status (the servomotor power ON), press
the UP Key (forward) or the DOWN Key (reverse). The ser-
vomotor oscillates (within 10 mm) in automatic operation.
The servomotor performs such movements for approxi-
mately 2 seconds. During this operation, the display shown
on the left flashes.

Notes:

* Press the MODE/SET Key to stop the servomotor. No
detection is executed. "F." is displayed to indicate the run
ready status (step 5).

* Do not enter the machine’s working area, because the ser-
vomotor moves. Some noise may result.

—|
i~ | alu
Detection result

example

At normal completion of the detection, "E_FFt" stops flash-
ing and the detected resonance frequency is displayed.
When failing to detect, "F----" is displayed.

To set the detection result, proceed to step 9. To monitor the
resonance frequency without setting the detection result,
press the DATA/SHIFT Key for approximately one second
to return to step 2.

<IMPORTANT>

If the operation ended normally but it took two seconds or
more, the detection accuracy may not be good. Set the
reference amplitude little higher than 15 in step 4 and re-
execute the operation. A higher detection accuracy may be
obtained.

Though increasing reference amplitude increases the detec-
tion accuracy, the vibration and noise occurring on the
machine will increase momentarily. Increase the amplitude
value little by little, observing the result.
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7.21 EasyFFT (Fn206)

(cont'd)

Step

Display after
Operation

Keys

Operation

LS
MODE/SET

After the detection completes normally, press the MODE/
SET Key. The optimum notch filter for the detected reso-
nance frequency will automatically be set. When the notch
filter is set correctly, the "donE" flashes and then the display
shown on the left appears.

When the 1st notch filter frequency is already set

(Pn408.0=1), the 2nd notch filter frequency will be auto-

matically set (Pn40C).

Press the MODE/SET Key to return to step 5.

Notes:

* Ifboth the 1st and 2nd notch filter frequencies are already
set (Pn408 = n.O101), no more notch filter frequencies
can be set.

* Set Pn408.0 to 0 (disables notch filter) not to use the
notch filter frequency detected by executing the EasyFFT
function.

10 _
[

)|
(] [y

—

o

—

—Q
DATA/<

Press the DATA/SHIFT Key for approximately one second.
"Fn206" is displayed again.

11 | To enable the change in the setting, turn the power OFF and ON again.

(3) Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Miiﬁ;ﬁggﬁon Aél;]t:r:gaeic
Pn408 Force Related Function Switch Yes Yes
Pn409 1st Notch Filter Frequency No Yes
Pn40A Ist Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No Yes
Pn40D 2nd Notch Filter Q Value No No
Pn456 Sweep Force Reference Amplitude No No

. Utility Functions (FnOOO)
N
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7.22 Online Vibration Monitor (Fn207)

If vibration is generated during operation and this function is executed while the servo ON signal (/S-ON) is
still ON, the machine vibration can sometimes be suppressed by setting a notch filter or force reference filter
for the vibration frequencies.

When online, vibration frequency 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 frequencies will be automatically selected and the related parameters will be automat-
ically 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 how these functions should be used.

If a -V Series SERVOPACK is used to make adjustments, it is recommended that you use advanced autotun-
ing. This built-in function is used to maintain interchangeability with previous models. There is normally no
need to use it.

How to use EasyFFT (Fn206) and online vibration monitor (Fn207),
when they are mainly used for servo gain adjustment.

Vibration with
high-frequency noise
during operatio

No

Turn OFF the servo ON signal (/
S-ON), and execute EasyFFT
(Fn206)

v
Adjust servo gain

No

Yes

With the servomotor power ON,
execute online vibration
monitor (Fn207)

A

m
>
o

(1) Preparation

The following conditions must be met to perform online vibration monitoring.

* The write prohibited setting parameter (Fn010) must be set to Write permitted (P.0000).
* The servo ON signal (/S-ON) must be ON.

* There must be no overtravel.

* The correct mass (Pn103) must be set.

* The test without a motor function must be disabled (Pn00C.0 = 0).
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7.22 Online Vibration Monitor (Fn207)

(2) Operating Procedure

Use the following procedure.

Step

Display after

Operation

Keys

Operation

M

MODE/SET

Press the MODE/SET Key to select the utility function.

|c

Press the UP or DOWN Key to select the Fn207.

Press the DATA/SHIFT Key for approximately one second.
The display shown on the left appears.

Display flashes.

Y—
MODE/SET

Press the MODE/SET Key. "F" will flash, and the detection
of frequencies will start automatically.

—

I

U

|
|

Il

Il
0

Detection result example

When "F" stops flashing, detection has been completed. If

detection has been performed normally, the results of detec-

tion will be displayed. The displayed value is the frequency

of the highest peak of vibration.

To set the detection result, proceed to step 6.

To monitor the vibration frequency without setting the

detection result, press the DATA/SHIFT Key for approxi-

mately one second to return to step 2.

Notes:

« If a frequency is not detected, "F----" will be displayed.

« If detection processing is not completed normally for
some reason, "no_oP" will be displayed.

9—0
MODE/SET

If the MODE/SET Key is pressed, the optimum notch filter
frequency or force reference filter time constant for the fre-
quency value will be set automatically, and "donE" will
flash if the setting is completed normally.

|

|c

Press the DATA/SHIFT Key for approximately one second.
"Fn207" is displayed again.

. Utility Functions (FnOOO)
N
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3)

Related Parameters

The following table lists parameters related to this function and their possibility of being changed while exe-
cuting this function or of being changed automatically after executing this function.

* Parameters related to this function
These are parameters that are used or referenced when executing this function.

* Allowed changes during execution of this function

Yes : Parameters can be changed using SigmaWin+ while this function is being executed.
No : Parameters cannot be changed using SigmaWin+ while this function is being executed.

» Automatic changes after execution of this function

Yes : Parameter set values are automatically set or adjusted after execution of this function.
No : Parameter set values are not automatically set or adjusted after execution of this function.

Parameter Name Miiﬁ:ﬁ;:;ion il:]t:rr]git;c
Pn401 Force Reference Filter Time Constant No Yes
Pn408 Force Related Function Switch Yes Yes
Pn409 Ist Notch Filter Frequency No Yes
Pn40A 1st Notch Filter Q Value No No
Pn40C 2nd Notch Filter Frequency No No
Pn40D 2nd Notch Filter Q Value No No
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8.1

List of Monitor Displays

The monitor displays can be used for monitoring the I/O signal status, and SERVOPACK internal status.

Refer to the following table.

Parﬁlrgeter Description Unit
Un000 Motor moving speed mm/s
Un001 Speed reference mm/s
Un002 Internal force reference (in percentage to the rated force) %
. Electric angle 1 (number of linear-scale pulses from polarit . .
3 g p p y 4
Un003 origin: decimal display) linear scale pulse
Un004 Electric angle 2 (from polarity origin) deg
Unoo5™ Input signal monitor -
Un006™2 Output signal monitor -
Unoo7™® Input reference pulse speed (valid only in position control) mm/s
Un008™® Position error amount (valid only in position control) reference unit
Accumulated load ratio (in percentage to the rated force: effec-
Un009 . . %
tive force in cycle of 10 seconds)
Regenerative load ratio (as a percentage of 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™ ™ | Input reference pulse counter reference unit
Un0ooD™® Feedback pulse counter linear scale pulse**
Uno10 Allowable motor maximum speed and encoder output resolu-
tion
Un011 Hall sensor signal -
Un012 Total operation time 100 ms
Uno13™3 Feedback pulse counter reference unit
uUn014 Effective gain monitor (gain settings 1 = 1, gain settings 2 =2) | —
Un015 Safety I/O signal monitor -
Un020 Motor rated speed mm/s
Un021 Motor maximum speed mm/s
Installation environment monitor
Un022'® (Operation conditions in various environments can be moni- %
tored.)
Un084 Linear scale pitch (Scale pitch = Un084 x 10Y2085 [pm]) -
Un085 Linear scale pitch index (Scale pitch = Un084 x 10U"%83 [pm]) |-

*1. For details, refer to 8.6 Monitoring Input Signals.

%2, For details, refer to 8.7 Monitoring Output Signals.

*3.  For details, refer to 8.3 Reading 32-bit Data in Decimal Displays.

*4. For details, refer to 5.4.4 Electronic Gear.

x5, Ifthe reference pulse input multiplication switching function is enabled, the reference pulse will be multiplied by n to
obtain the reference. This function is supported by software version 001A or later.

*6. The monitor Un022 can be used only with SGDV-OOOOOOB SERVOPACKSs. For details, refer to 2 Installation
of 2V Series USER’S MANUAL, Setup, Linear Motor (No.: SIEP S800000 44).



8.2 Viewing Monitor Displays

8.2 Viewing Monitor Displays

The example below shows how to view the contents of monitor number Un000 (when the servomotor moves

at 1500 mm/s).

Display after ;
Step Operation Keys Operation
gy gy 68 Press the MODE/SET Key to select the monitor display.
v [ (P2 | e
] ][] [ M =
g p— If Un000 is not displayed, press the UP or DOWN Key to
2 I e select Un000.
(] () (] [ [
T =1 — Press the DATA/SHIFT Key for approximately one sec-
3 U s ond to display the motor moving speed (Un000).
= S
— T =1 — Press the DATA/SHIFT Key for approximately one sec-
4 U ' U I'_I’ U | DTA/ ond to return to the display of step 1.

a Monitor Displays (UnO0O0)
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8.3 Reading 32-bit Data in Decimal Displays

The 32-bit data is displayed in decimal format. This section describes how to read the display.

Display after .
Step Operation Keys Operation
r py gy gy 68
1 U M U II_II U Q Press the MODE/SET Key to select the monitor display.
L ) MODE/SET
. —T— Press the UP or DOWN Key to display the parameter to be
2 P displayed in 32-bit decimal.
;U U (S]] J In this example, "Un00D" is selected.
Lower 4 digits Press the DATA/SHIFT Key for approximately one second.
3 =olalm ) The lower 4 digits of the setting of the selected parameter
s o Z are displayed.
Middle 4 digits After checking the displayed digits, press the DATA/SHIFT
4 f - — |- Key. The middle 4 digits of the setting of the selected
ISP | ) [ U E )
! bl 1 ] [ paa« | parameter are displayed.
Unoer 2 digits Press the DATA/SHIFT Key again. The upper 2 digits of the
~ il 9 __ |setting of the selected parameter are displayed.
5 o [ @ Note: If the DATA/SHIFT Key is pressed after the upper 2
Hi_ 0—g digits are displayed, the lower 4 digits of the setting
DATA/< will be displayed again.
6 'I | il Press the DATA/SHIFT Key for approximately one second
iz ©—Q |to return to the display of step 2.
J DATA/4

The method for reading the display is summarized below.

The display flashes to show the

Upper 2 digits

__|

I

>
I‘—

digit position.

| | Middle Y-
4 digits~ [ AL

L

(-
l :'] Lower Y

=
—
O

]

4 digits

Displayed for negative values.

The number of pulses between -2147483648 and 2147483647 is displayed continuously. When the number of
pulses is outside this range, the display will change as follows:

» The displayed value will change to 2147483647 when the number of pulses decreases by one from
-2147483648. Thereafter, the displayed value will decrease according to the number of pulses.

* The displayed value will change to -2147483648 when the number of pulses increases by one from
2147483647. Thereafter, the displayed value will increase according to the number of pulses.



8.4 Monitoring Allowable Motor Maximum Speed and Encoder Output Resolution (Un010)

8.4 Monitoring Allowable Motor Maximum Speed and Encoder
Output Resolution (Un010)

With the Un010 monitor, the following settings can be monitored.

* The allowable setting limit for the encoder output resolution (Pn281) in accordance with the motor maxi-
mum speed (Pn385)

* The allowable setting limit for the motor maximum speed (Pn385) in accordance with the encoder output
resolution (Pn281)

Adjust the settings of Pn080.3 to select the location to be monitored.

Display after ;
Step Operation Keys Operation
— g p— 658
1 I - e @ Press the MODE/SET Key to select the monitor display.
;u I u I_I u J DE/ET
2 11 i Press the UP or DOWN Key to select Un010.
] il (M
(— 1T =1 — Press the DATA/SHIFT Key for approximately one second.
3 I, ,I I’_II I, ,I b I, ,I The output resolution of the encoder or the motor’s maxi-
— == ) DTA/ mum speed that can be set according to Pn080.3 appears.
4 11 i 1 ) Press the DATA/SHIFT Key for approximately one second
[N (AT B (] to return to the display of step 2.
0—Q play p
DATA/4

<Notes>

* When Pn080.3 = 0, the encoder output resolution (Pn281) that can be set is displayed.
* When Pn080.3 = 1, the maximum motor speed (Pn385) that can be set is displayed. (Units: mm/s)

a Monitor Displays (UnO0O0)
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8.5 Monitoring Hall Sensor Signals (Un011)

With the UnO11 monitor, the signal patterns of the hall sensor can be viewed.

Display after

22 Operation

Keys

Operation

O3
T—Y
MODE/SET

1 [ [ Z[rlm]m
unuuu]

Press the MODE/SET Key to select the monitor display.

N
-
-
—
_I
-_
—_—
—/

Press the UP or DOWN Key to select Un011.

I 5
3 | III] o

e
DATA/4

Press the DATA/SHIFT Key for approximately one second

to display the hall sensor signal pattern.

K

Il
Il

—_—

|

Upper: ON at high level
Lower: OFF at low level
L— Phase-W signal monitor
Phase-V signal monitor
Phase-U signal monitor

Hall Sensor Signal Monitor
Signal Pattern | ppase.u | Phase-v| Phase-w

0 L L L

1 L L H

2 L H L

3 L H H

4 H L L

5 H L H

6 H H L

7 H H H

Cif_Ef o ba
4 [I_II_II_I : :] o

e
DATA/4

Press the DATA/SHIFT Key for approximately one second

to return to the display of step 2.




8.6 Monitoring Input Signals

8.6 Monitoring Input Signals

The status of input signals can be checked with the input signal monitor (Un005). The procedure for display-
ing the status, the method of interpreting the display, and a display example are shown below.

8.6.1 Displaying Input Signal Status
Use the following steps to display the input signal status.
Step | Display after Operation Keys Operation
1 I Frnr Press the MODE/SET Key to select the monitor displa
() g} () [ y play.
2 Il ] Press the UP or DOWN Key to select Un005
() [ (] y :
) The present status can be displayed on the 7-segment dis-
3 I’ | i 11 I play on the panel operator by pressing the DATA/SHIFT
! @ | Key for approximately one second. Refer to 8.6.2 Inter-
Input signal display status oam/4 | preting Input Signal Display Status.
4 11 - E@g Press the DATA/SHIFT Key for approximately one second
) () (A to return to the display of step 2.
o DATA/4
8.6.2 Interpreting Input Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the panel operator.

Input terminals correspond to LED numbers as shown in the following table.

|\ i 1ifr i1 1 | top: OFF
Lyt 1yt 1yl 11 1| Bottom: ON
87654321 Number

* When the input signal is in OFF status, the top segment (LED) is lit.
* When the input signal is in ON status, the bottom segment (LED) is lit.

Di‘:’\mﬁ,‘ybléFD Input Terminal Name (Fii(gg?)ll ';Ztr’zr?g)
1 CN1-40 /S-ON
2 CN1-41 /P-CON
3 CN1-42 P-OT
4 CN1-43 N-OT
5 CN1-44 /ALM-RST
6 CN1-45 /P-CL
7 CN1-46 /N-CL
8 CN1-4 SEN
Note: Input signals use the following circuit configuration.
* OFF: Open
* ON: Short-circuited
Example
£ 7
OFF (open)

a Monitor Displays (UnO0O0)
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8.6.3 Input Signal Display Example

8.6.3 Input Signal Display Example

Input signals are displayed as shown below.

* When the /S-ON signal is ON

It |
I I I| | | «<— The bottom segment
87654 321 of number 1 is lit.

* When the /S-ON signal is OFF

I 11 number 1 is lit.
87654321

[ Hrnei | I]<—Thetopsegmentof

* When the P-OT signal operates

+—The top se_grr_lent of
number 3 is lit.
cile | :]

1!
87654321

—
——




8.7 Monitoring Output Signals

8.7

8.7.1

Monitoring Output Signals

The status of output signals can be checked with the output signal monitor (Un006). The procedure for dis-
playing the status, the method of interpreting the display, and a display example are shown below.

Displaying Output Signal Status

Use the following steps to display the output signal status.

Display after :
Step Operation Keys Operation
1 I e Press the MODE/SET Key to select the monitor display.
) ) () [ 0—Q .
~ s MODE/SET
2 I - Press the UP or DOWN Key to select Un006
\U|n|ufu|o | :
o | The present status can be displayed on the 7-segment dis-
3 Ll 11 play on the panel operator by pressing the DATA/SHIFT
- - Key for approximately one second. Refer to 8.7.2 Interpret-
Output signal display ing Output Signal Display Status.
status
4 11 - Press the DATA/SHIFT Key for approximately one second
(W] () (] (R (] G—Q |to return to the display of step 2.
DATA/d

a Monitor Displays (UnO0O0)
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8.7.2 Interpreting Output Signal Display Status

8.7.2

8.7.3

Interpreting Output Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the panel operator.

Output terminals correspond to LED numbers as shown in the following table.

——

!

I 1l 1l 1| Top: OFF
I 1)1 11| Bottom: ON

87654321 Number

* When the output signal is in OFF status, the top segment (LED) is lit.
* When the output signal is in ON status, the bottom segment (LED) is lit.

D';ﬁ:ranyblélrED Output Terminal Name (F?c?tgill g:':i'r?g)
1 CN1-31, -32 ALM
2 CN1-25,-26 /COIN or /V-CMP
3 CN1-27,-28 /TGON
4 CN1-29, -30 /S-RDY
5 CN1-37 ALO1
6 CNI1-38 ALO2
7 CN1-39 ALO3
8 - Reserved

Note: Input signals use the following circuit configuration.
* OFF: Transistor OFF
* ON: Transistor ON

Example

*} - (J%

ﬁé

ON: Transistor ON

Output Signal Display Example

Output signals are displayed as shown below.

* When the ALM signal is OFF

Ionr | | <— The top segment of
Ll U number 1 is lit.

87654321




8.8 Monitoring Safety Input Signals

8.8

8.8.1

8.8.2

Monitoring Safety Input Signals

The status of safety input signals can be checked with the safety I/O signal monitor (Un015). The procedure
for displaying the status, the method of interpreting the display, and a display example are shown below.

Displaying Safety Input Signals

Use the following procedure to display the input signal.

Step D(ljs&l;);t?;t:r Keys Operation
1 I e Press the MODE/SET Key to select the monitor displa
(] (I () R o0—Q y play.
N — —J MODE/SET
2 II_II M I, ,I II | Press the UP or DOWN Key to select Un015.
) The present status can be displayed on the 7-segment dis-
II il 1 s play on the panel operator by pressing the DATA/SHIFT
3 ' Key for approximately one second.
Input signal display sta- Refer to 8.8.2 Interpreting Safety Input Signal Display Sta-
tus tus for how to read the display.
4 11 = - Press the DATA/SHIFT Key for approximately one second
[ ] (] 0—Q |to return to the display of step 2.
< DATA/d

Interpreting Safety Input Signal Display Status

The status of allocated signals is displayed on the 7-segment display on the panel operator.

Input terminals correspond to LED numbers as shown in the following table.

[ IIIIIIIII]Top:ON
LI 0| 1{l 1|l 1] Bottom: OFF
87654321 Number

* When the safety input signal is in ON status, the top segment (LED) is lit.
* When the safety input signal is in OFF status, the bottom segment (LED) is lit.

Display LED Number Input Terminal Name
1 CN8-3, -4

Signal Name
/HWBB1

CN8-5, -6 /HWBB2

— Reserved

— Reserved

Reserved

— Reserved

— Reserved

ol N| o o A W[ N
I

— Reserved

Note: Input signals use the following circuit configuration.

* OFF: Open
* ON: Short-circuited

Example

£

ON (short-circuited)

a Monitor Displays (UnO0O0)
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8.8.3 Safety Input Signal Display Example

8.8.3 Safety Input Signal Display Example

Safety input signals are displayed as shown below.

8.9

8-12

* When the /HWBBI1 signal turns OFF to activate the HWBB function

|
[I,II

87654321

Monitor Display at Power ON

| | <— The bottom segment of
U U the number 1 is lit.

When Un number is set using Pn52F, the data of UnOOO that was specified in the panel operator is displayed

when the power is turned ON.

When the OFFF is set (factory setting), the SERVOPACK becomes the status display mode (bb, run) at power

ON.
. . — F
Monitor Display at Power ON [Speed| [Position] [Force ] Classification
Pn52F Setting Range Setting Unit Factory Setting When Enabled
0000 to OFFF - OFFF Immediately Setup
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9 Troubleshooting

9.1.1 List of Alarms

9.1

9.1.1

Alarm Displays

The following sections describe troubleshooting in response to alarm displays.

The alarm name, alarm meaning, alarm stopping method, alarm code output, and alarm reset capability are
listed in order of the alarm numbers in 9.1.1 List of Alarms.

The causes of alarms and troubleshooting methods are provided in 9.1.2 Troubleshooting of Alarms.

List of Alarms

This section provides list of alarms.

If an alarm occurs, the servomotor can be stopped by doing either of the following operations.

Servomotor Stopping Method

Gr.1: The servomotor is stopped according to the setting in Pn001.0 if an alarm occurs. Pn001.0 is factory-set
to stop the servomotor by applying the DB.

Gr.2:

The servomotor is stopped according to the setting in Pn00B.1 if an alarm occurs. Pn00B.1 is factory-set

to stop the servomotor by setting the speed reference to "0." The servomotor under force control will
always use the Gr.1 method to stop. By setting Pn00B.1 to 1, the servomotor stops using the same
method as Gr.1. When coordinating a number of servomotors, use this stopping method to prevent

machine damage that may result due to differences in the stop method.

B Alarm Reset

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.

Servo- Alarm Code Output
Alarm " motor Alarm
Number AR NS AT Stopping | Reset | ALO1 | ALO2 | ALO3
Method
Parameter Checksum The data of the parameter in the SERVO-
LY Error 1 PACK is incorrect. Grl N/A
A.021 Parameter Format Error 1 The data of the parameter in the SERVO- Gr.1 N/A
PACK is incorrect.
A.022 | System Checksum Error 1 The data of the parameter in the SERVO- Gr.1 N/A
PACK is incorrect.
A.030 Main Circuit Detector Error | Detection data for main circuit is incorrect. Gr.1 Available
A.040 Parameter Setting Error 1 rTal:Eggarameter setting is outside the setting Gr.1 N/A
The encoder output resolution (Pn281) is
A.041 Egﬁ?nderEgg:put Pulse outside the setting range or does not satisfy Gr.1 N/A
9 the setting conditions. H H H
A.042 Parameter Combination Combir}ation of some parameters exceeds Gri N/A
Error the setting range.
A.050 | Combination Error The SERVOPACK and the servomotor Gr.1 Available
capacities do not match each other.
A.051 Unsupported Device Alarm | The device unsupported was connected. Gr.1 N/A
. . . The setting of the linear scale pitch (Pn282)
A.080 Iél::,g?r Scale Pitch Setting has not been changed from the default set- Gr.1 N/A
ting.
The servo ON signal (/S-ON) was sent from
A.0bO Cancelled Servo ON the host controller after executing a utility Gr.1 Available
Command Alarm -
function that turns ON servomotor.
. An overcurrent flowed through the IGBT or
A.100 Overcurrent or Hieat Sink the heat sink of the SERVOPACK was over- Gr.1 N/A L H H

Overheated

heated.




9.1 Alarm Displays

(cont'd)
Servo- Alarm Code Output
Alarm . motor Alarm
Number A NEL HEEnINg Stopping | Reset | ALO1 | ALO2 | ALO3
Method
A.300 Regeneration Error Regenerative circuit or regenerative resistor Grl Available
is faulty.
A.320 Regenerative Overload Regeneranve energy exceeds regenerative Gr.2 Available | L L H
resistor capacity.
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 m;llln circuit DC voltage is excessively Grl Available
A.410 Undervoltage Main circuit DC voltage is excessively low. Gr2 | Available| H H L
Main-Circuit The capacitor of the main circuit has deteri-
bt Bl Capacitor Overvoltage orated or is faulty. Grl N/A
A510 Overspeed The servomotor speed is above the maxi- Gri Available
mum speed.
The motor speed upper limit of the set
Overspeed of Encoder . . .
A.511 Output Pulse Rate encoder output resolution (Pn281) is Gr.1 Available
exceeded.
A.520 Vibration Alarm Incorrect vibration at the motor speed was Gri Available L H L
detected.
A521 |Autotuning Alarm Vibration was detected while performing Grl | Available
tuning-less function.
A.550 II\E/IaXImum Speed Setting | The Pn385 setting is greater than the maxi- Grl Available
rror mum speed.
The servomotor was operating for several
A.710 Overload: High Load seconds to several tens of seconds under a Gr.2 Available
force largely exceeding ratings.
A.720 | Overload: Low Load The servomotor was operating continuously Gr.1 Available
under a force exceeding ratings.
A.730 When the dynamic brake was applied, mov-
’ Dynamic Brake Overload |ing energy exceeded the capacity of Gr.1 Available
A.731 : . L L L
dynamic brake resistor.
Overload of Surge The main circuit power was frequently .
Sy Current Limit Resistor turned ON and OFF. Grl Available
A.7TA0 | Heat Sink Overheated The heat Smkoo f the SERVOPACK Gr2 | Available
exceeded 100°C.
Built-in Fan in . .
A.7AB SERVOPACK Stopped The fan inside the SERVOPACK stopped. Gr.1 Available
A.820 Encoder Checksum Error The _ch_ecksum results of linear scale mem- Grl N/A
ory is incorrect.
A.840 Encoder Data Error Data in the linear scale is incorrect. Gr.1 N/A
A.850 Encoder Overspeed The linear scale was moving at high speed Gril N/A
when the power was turned ON.
A.860 Encoder Overheated The i_nternal temperature of linear scale is Grl N/A
too high.
A.890 Encoder Scale Error A linear scale fault occurred Gr.1 N/A H H H
A.891 Encoder Module Error Linear scale is faulty. Gr.1 N/A
A.b10 Speed Reference A/D The A/D converter for speed reference input Gr2 | Available
Error is faulty.
Speed Reference A/D A/D conversion data of speed reference .
Lo Data Error input is incorrect. Gr2 Available
Reference Force Input The A/D converter for force reference input .
A.b20 Read Error is faulty. Gr.2 Available

E Troubleshooting
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9.1.1 List of Alarms

(cont'd)
Servo- Alarm Code Output
Alarm . motor Alarm
Number (I NETD HEETIT Stopping | Reset | ALO1 | ALO2 | ALO3
Method
A.b31 Current Detection Error 1 2:3 t;:/urrent detection circuit for phase U'is Gr.1 N/A
A.b32 | Current Detection Error 2 };}:ﬁ t;urrent detection circuit for phase Vis Gr.1 N/A
A.b33 | Current Detection Error 3 g:ﬁ tgetecnon cireuit for the current is Gr.1 N/A
"Internal program error 0" of the SERVO-
A.bFO0 | System Alarm 0 PACK occurred. Gr.1 N/A
I 1 1" of the SERVO i i i
"Internal program error 1" of the -
A.bF1 System Alarm 1 PACK occurred. Gr.1 N/A
"Internal program error 2" of the SERVO-
A.bF2 | System Alarm 2 PACK oceurred. Gr.1 N/A
"Internal program error 3" of the SERVO-
A.bF3 | System Alarm 3 PACK oceurred. Gr.1 N/A
"Internal program error 4" of the SERVO-
A.bF4 |System Alarm 4 PACK oceurred. Gr.1 N/A
A.C10 | Servo Overrun Detected The 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
Phase Information . .
A.C22 Disagreement The phase information does not match. Gr.1 N/A
A.C50 | Polarity Detection Error The polarity detection failed. Gr.1 N/A
Overtravel Detection at The overtravel signal was detected at polar- .
Lt Polarity Detection ity detection. Grl Available
. . The servomotor was turned ON under the
Polarity Detection e : . .
A.C52 Uncompleted condition of polarity detection uncom- Gr.1 Available
pleted.
Out of Range for Polarity | The moving distance exceeded the set value
Pt Detection of Pn48E during polarity detection. Grl N/A L H L
A.C54 | Polarity Detection Error 2 | The polarity detection failed. Gr.1 N/A
A.C80 Absolute Encoder Clear The data for the absolute linear scale was Grl N/A
Error not properly cleared or set.
Encoder Communications | Communications between the SERVO-
Pl Error PACK and the linear scale is not possible. Grl N/A
Encoder Communications | A linear scale position data calculation error
Lt Position Data Error occurred. Grl N/A
I An error occurs in the communications
A.C92 E{:ﬁgﬁg:g?mmumcatlons timer between the linear scale and the SER- Gr.1 N/A
VOPACK.
A.CA0 |Encoder Parameter Error | Linear scale parameters are faulty. Gr.1 N/A
A.Cb0 |Encoder Echoback Error Contents .Of communications with linear Gr.1 N/A
scale are incorrect.




9.1 Alarm Displays

(cont'd)
Servo- Alarm Code Output
Alarm . motor Alarm
Number Alarm Name Meaning Stopping | Reset | ALO1 | ALO2 | ALO3
Method
Position error exceeded the value of exces-
A.d00 | Position Error Overflow sive position error alarm level (Pn520) Gr.1 Available
when the servomotor power is ON.
This alarm occurs if the servomotor power
Position Error Overflow is turned ON when the position error is .
(R Alarm at Servo ON greater than the set value of Pn526 while Grl Available
the servomotor power is OFF.
When the position errors remain in the error
counter, Pn584 limits the speed if the servo- L L H
Position Error Overflow motor power is turned ON. If Pn584 limits
A.d02 |Alarm by Speed Limitat | I speed in such a state, this alarn accurs | Gy | Available
Servo ON when reference pulses are input and the
number of position errors exceeds the value
set for the excessive position error alarm
level (Pn520).
- The position feedback data exceeded
A.d30 | Position Data Overflow +1879048192. Gr.1 N/A
Safety Function Signal The safety function signal input timing is
LeE Input Timing Error faulty. Grl N/A L
P With the main power supply ON, voltage H L
A.F10 l;/lt?;réeCerUIt Cable Open was low for more than 1 second in phase R, Gr.2 Available H
S,orT.
Digital Operator
CPF00 TrgnsmisZion Error 1 Digital operator (JUSP-OPO5A-1-E) fails to - N/A
TS " communicate with the SERVOPACK (e.g., Undefined
Igital Operator CPU error). _
CPFO1 Transmission Error 2 ) N/A
[N== Not an error Normal operation status - -

E Troubleshooting
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9.1.2 Troubleshooting of Alarms

9.1.2

Troubleshooting of Alarms

If an error occurs in servo drives, an alarm display such as A.O00OO and CPFOO will appear 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.

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.020:
Parameter Checksum
Error 1

(The parameter data in
the SERVOPACK is
incorrect.)

The power supply voltage sud-
denly dropped.

Measure the power supply voltage.

Set the power supply voltage within
the specified range, and set Fn005
to initialize the parameter.

The power supply went OFF
while changing a parameter set-
ting.

Check the circumstances when the
power supply went OFF.

Set Fn005 to initialize the parameter
and then set the parameter again.

The number of times that parame-
ters were written exceeded the
limit.

Check to see if the parameters were
frequently changed through the host
controller.

The SERVOPACK may be faulty.
Replace the SERVOPACK.
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 may be
faulty.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.021:
Parameter Format
Error 1

(The parameter data 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 1

(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.

Check 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 may be
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 1

(The parameter setting
was out of the setting
range.)

The SERVOPACK and servomo-
tor capacities do not match each
other.

Check the combination of SERVO-
PACK and servomotor capacities.

Select the proper combination of
SERVOPACK and servomotor
capacities.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

The parameter setting is out of
the setting range.

Check the setting ranges of the
parameters that have been changed.

Set the parameter to a value within
the setting range.

The electronic 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.




9.1 Alarm Displays

(cont’d)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

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.

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 servomo-
tor.

Check if the detection conditions”
are satisfied.

Decrease the setting of the elec-
tronic gear ratio (Pn20E/Pn210).

The speed of program JOG oper-
ation (Fn004) is lower than the
setting range after having
changed the setting of the pro-
gram JOG movement speed
(Pn585).

Check if the detection conditions”
are satisfied.

Increase the setting of the program
JOG movement speed (Pn585).

The moving speed of advanced
autotuning is lower than the set-
ting range after having changed
the electronic gear ratio (Pn20E/
Pn210) or the servomotor.

Check if the detection conditions”
are satisfied.

Decrease the setting of the elec-
tronic gear ratio (Pn20E/Pn210).

A.050:

Combination Error
(The SERVOPACK and
servomotor capacities do
not correspond.)

The SERVOPACK and servomo-
tor capacities do not match each
other.

Check the capacities to see if they
satisfy the following condition:

1 Servomotor capacity

"4 = SERVOPACK capacity ~

Select the proper combination of
SERVOPACK and servomotor
capacities.

A linear scale fault occurred.

Replace the linear scale and see if
the alarm occurs again.

Replace the linear scale.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.051:

Unsupported Device
Alarm

The parameters of the motor
parameter file are not written in
the linear scale. (Only when not
using serial converter units)

Check if the parameters of the
motor parameter file are written in
the linear scale.

Write the parameters of the motor
parameter file in the linear scale.

An unsupported serial converter
unit or linear scale is connected to
the SERVOPACK.

Check the product specifications,
and select the correct model.

Select the correct combination of
units.

ﬁlr?jaor Scale The setting of the linear scale
) ; pitch (Pn282) has not been Check the value of Pn282. Correct the value of Pn282.
Pitch Setting .
changed from the default setting.
Error
After executing the utility func-
A.0bO: tion to turn ON the power to the Turn the SERVOPACK power sup-

Cancelled Servo ON
Command Alarm

motor, the servo ON signal (/S-
ON) was sent from the host con-
troller.

ply OFF and then ON again or exe-
cute a software reset.

*  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

~ Pn210

Number of divisions of serial converter unit S Pn20E

Linear scale pitch [um]

About 6.10 x 10°

~ Pn210

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

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 cables.

Check the wiring. Refer to 3.7
Main Circuit Wiring.

Correct the wiring.

Short-circuit or ground fault of
main circuit cables.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

The cable may be short-circuited.
Replace the cable.

Short-circuit or ground fault
inside the servomotor.

Check for short-circuits across the
servomotor terminal phases U, V,
and W, or between the grounding
and servomotor terminal phases U,
V, or W. Refer to 3.1 Main Circuit
Wiring.

The servomotor may be faulty.
Replace the servomotor.

Short-circuit or ground fault
inside the SERVOPACK.

Check for short-circuits across the
servomotor connection terminals U,
V, and W on the SERVOPACK, or
between the grounding and terminal
U, V, or W. Refer to 3.1 Main Cir-
cuit Wiring.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

Incorrect wiring or contact fault
of the regenerative resistor.

Check the wiring. Refer to 3.6 Con-
necting Regenerative Resistors.

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 power consumed by DB
resistance (Un00B) to see how
many times the DB has been used.
Or, check the alarm history display
Fn000 to see if the DB overload
alarm A.730 or A.731 was reported.

Change the SERVOPACK model,
operating conditions, or the mecha-
nism so that the DB does not need
to be used so frequently.

The generated regenerative resis-
tor value exceeded the SERVO-
PACK regenerative energy
processing capacity.

Check the regenerative load ratio
(Un00A) to see how many times the
regenerative resistor has been used.

Check the operating condition
including overload, and reconsider
the regenerative resistor value.

The SERVOPACK regenerative
resistance is too small.

Check the regenerative load ratio
(Un00A) 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 servomotor was stopped or
running at a low speed.

Check to see if the operating condi-
tions are outside servo drive specifi-
cations.

Reduce the load applied to the ser-
vomotor or increase the operating
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.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

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, -2R 1, or -2R8 SERVO-
PACK, and an external regen-
erative resistor is not
connected.

An external regenerative resis-
tor is not connected to the
SGDV-550 or SGDV-260
SERVOPACK.

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 for the SERVOPACKs
other than the SERVOPACKs
shown above.

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 ON again. If
the alarm still occurs, the SERVO-
PACK may be faulty. Replace the

SERVOPACK.

A.320:
Regenerative
Overload

The power supply voltage
exceeds the specified limit.

Measure the power supply voltage.

Set the power supply voltage within
the specified range.

Insufficient external regenerative
resistance, regenerative resistor
capacity, or SERVOPACK capac-
ity.

Or, regenerative power has been
continuously flowing back.

Check the operating condition or
the capacity using the capacity
selection Software SigmaJunma-
Sizet, etc.

Change the regenerative resistance,
regenerative resistor capacity, or
SERVOPACK capacity. Reconsider
the operating conditions using the
capacity selection software Sigma-
JunmaSize+, etc.

Regenerative power continu-
ously flowed back because nega-
tive load was continuously
applied.

Check the load applied to the servo-
motor during operation.

Reconsider the system including
servo, machine, and operating con-
ditions.

The setting of parameter Pn600 is
smaller than the external regener-
ative resistor's capacity.

Check the external regenerative
resistor connection and the value of
the Pn600.

Set the Pn600 to a correct value.

The external regenerative resis-
tance is too high.

Check the regenerative resistance.

Change the regenerative resistance

to a correct value or use an external
regenerative resistor of appropriate
capacity.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.330:

Main Circuit Power
Supply Wiring Error
(Detected when the
power to the main circuit
is turned ON.)

The regenerative resistor discon-
nected when the SERVOPACK
power supply voltage was high.

Measure the resistance of the regen-
erative resistor using a measuring
instrument.

When using a regenerative resistor
built in the SERVOPACK:
Replace the SERVOPACK.

When using an external regenera-
tive resistor:

Replace the external regenerative
resistor.

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 an AC power supply.

Correct the settings to match the
actual power supply specifications.

Regenerative resistor capacity
(Pn600) is set to a value other
than 0 for a SGDV-R70, -R90, -
IR6, -2R1, 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 for the SERVOPACKSs
other than the SERVOPACKs
shown above.

Confirm that a jumper is mounted
between the power supply terminals
B2 and B3.

Correctly mount a jumper.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.400:

Overvoltage
(Detected in the SER-
VOPACK main circuit
power supply section.)

* For 100-VAC SERVOPACKs:
The AC power supply voltage
exceeded 145 V.

For 200-VAC SERVOPACKs:
The AC power supply voltage
exceeded 290 V.

For 400-VAC SERVOPACKSs:
The AC power supply voltage
exceeded 580 V.

For 200-VAC SERVOPACKs:
with DC power supply input:
The DC power supply voltage
exceeded 410 V.

For 400-VAC SERVOPACKs:
The DC 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
OFF and ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

Voltage for AC power supply was
too high during acceleration or
deceleration.

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
operating conditions.

Check the operating conditions and
the regenerative resistance.

Select a regenerative resistance
value appropriate for the operating
conditions and load.

The mass ratio exceeded the
allowable value.

Confirm that the mass ratio is
within the allowable range.

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.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.410:

Undervoltage
(Detected in the SER-
VOPACK main circuit
power supply section.)

* For 100-VAC SERVOPACKs:
The AC power supply voltage
is 49 V or less.

* For 200-VAC SERVOPACKs:
The AC power supply voltage
is 120 V or less.

* For 400-VAC SERVOPACKs:
The AC 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 a reactor, and run the SERVO-
PACK.

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 servomotor wiring is incor-
rect.

Check the motor wiring.

Confirm that the servomotor is cor-
rectly 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 motor speed waveform.

Reduce the speed reference input
gain, adjust the servo gain, or recon-
sider the operating conditions.

A SERVOPACK fault occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A511:
Overspeed of Encoder
Output Pulse Rate

The encoder output pulse fre-
quency exceeded the limit.

Check the encoder output pulse set-
ting.

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 motor speed.

Decrease the motor speed.

A.520:
Vibration Alarm

Abnormal vibration was detected
at the motor speed.

Check for abnormal noise from the
servomotor, and check the speed
and force waveforms during opera-
tion.

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 one-
parameter tuning, Easy-
FFT, or tuning-less func-
tion.)

The servomotor vibrated consid-
erably while performing tuning-
less function.

Check the motor speed waveform.

Reduce the load so that the mass
ratio falls within the allowable
value, or raise the load level using
the tuning-less levels setting
(Fn200) or reduce the rigidity level.

The servomotor vibrated consid-
erably during one-parameter tun-
ing or EasyFFT.

Check the motor speed waveform.

Check the operation procedure of
corresponding function and take a
corrective action.

E Troubleshooting
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9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

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 (Monitor for allowable
motor maximum speed and 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 servomotor and linear scale.

Check the wiring.

Confirm that the servomotor and
linear scale are correctly wired.

Operation beyond the overload
protection characteristics.

Check the servomotor overload
characteristics and executed run
command.

Reconsider the load conditions and
operating conditions. Or, increase
the motor capacity.

Excessive load was applied dur-
ing operation because the servo-
motor was not driven due to
mechanical problems.

Check the executed operation refer-
ence and motor 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 servomotor moves because
of external force.

Check the operation status.

Take measures to ensure the servo-
motor will not move because of
external force.

The moving energy at a DB stop
exceeds the DB resistance capac-

ity.

Check the power consumed by DB
resistance (Un00B) to see how
many times the DB has been used.

Reconsider the following:

¢ Reduce the motor reference
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 t
P o0 The SERVOPACK may be faulty.
requently.) A SERVOPACK fault occurred. |- Replace the SERVOPACK
. . . . Decrease the surrounding air tem-
The surrounding air temperature | Check the surrounding air tempera- : .
is too high ¢ b ture using a thermostagt b perature by improving the SERVO-
g & ) 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 Sl};?;ge the method for resetting the
too many times. was reported. ’
A.7A0: Check the accumulated load ratio
Heat Sink Overheated | Excessive load or operation (Un009) to see the load during oper- . .
. . . Reconsider the load and operating
(Detected when the heat | beyond the regenerative energy | ation, and the regenerative load conditions

sink temperature
exceeds 100°C.)

processing capacity.

ratio (Un00A) 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.




9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

Remove foreign matter or debris

A.7AB:

Built-in Fan in The fan inside the SERVOPACK | Check for foreign matter or debris gz&tgﬁusgggpﬁglgﬁg\t}g

SERVOPACK stopped. inside the SERVOPACK. P ’1 ) h

Stopped PACK may be faulty. Replace the
SERVOPACK.

A.820: The linear scale may be faulty.

Encoder Checksum
Error

(Detected on the linear
scale side.)

A linear scale fault occurred.

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 malfunctioned.

Turn the power supply OFF and
then ON again. If the alarm still
occurs, the linear scale may be
faulty. Replace the linear scale.

Misreading of the linear scale

occurred.

Reinstall the linear scale, so the tol-
erance is within the allowable
range.

The speed of the linear scale
exceeded the allowable range.

Set the motor speed within the
range specified by the linear scale
manufacturer and restart the control
power supply.

Malfunction of linear scale

because of noise interference, etc.

Correct the wiring around the linear
scale by separating the linear scale
connection cable from the servomo-
tor main circuit cable or by check-
ing the grounding and other wiring.

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.850:

Encoder Overspeed
(Detected when the con-
trol power supply was
turned ON.)

(Detected on the linear
scale side.)

The servomotor speed is higher
than the specified speed when the
control power supply was turned

ON.

Check the motor moving speed
(Un000) to confirm the servomotor
speed when the power is turned ON.

Set the motor speed within the
range specified by the linear scale
manufacturer and restart 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 scale may be
faulty. Replace the linear scale.

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
(Only when an absolute
linear scale is con-
nected.)

(Detected on the linear
scale side.)

The ambient operating tempera-
ture around the servomotor is too

high.

Measure the ambient operating tem-
perature around the servomotor.

The ambient operating temperature
must be 40°C or less.

The motor load is greater than the

rated load.

Check the accumulated load ratio
(Un009) to see the load.

The motor load must be 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 scale may be
faulty. Replace the linear scale.

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.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 scale may be
faulty. Replace the linear scale.
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A malfunction occurred in the

Clear and reset the alarm and restart

A.b10: speed reference input section. B the operation.
Speed Reference A/D
Error Turn the power supply OFF and
Detected when th _ then ON again. If the alarm still
ge rf\:/ sciseO;Iv )en e A SERVOPACK fault occurred. ovents, the SERVOPACK may be
' faulty. Replace the SERVOPACK.
A malfunction occurred in the _ Clear and reset the alarm and restart
Ab11: speed reference input section. the operation.
Speed Reference A/D Eum(t)he power S;lpﬁﬁly IOFF al'll?
Data Error _ then ON again. If the alarm sti
A SERVOPACK fault occurred. oceurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
A mglfunctlgn oceurred in the Clear and reset the alarm and restart
A.b20: reading section of the force refer- | — .
. the operation.
Reference Force Input | €nce nput.
Read Error Turn the power supply OFF and
(Detected when the then ON again. If the alarm still

servo is ON.)

A SERVOPACK fault occurred.

occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.

Turn the power supply OFF and

é'b31 : t Detecti The current detection circuit for | then ON again. If the alarm still
Eurrer11 etection phase U is faulty. occurs, the SERVOPACK may be
rror faulty. Replace the SERVOPACK.
A.b32: Turn the power supply OFF and
C. ) t Detecti The current detection circuit for | then ON again. If the alarm still
Eurreg etection phase V is faulty. occurs, the SERVOPACK may be
rror faulty. Replace the SERVOPACK.
Turn the power supply OFF and
) The detection circuit for the cur- | then ON again. If the alarm still
A.b33: ) rent is faulty. occurs, the SERVOPACK may be
gurregt Detection faulty. Replace the SERVOPACK.
rror
The servomotor main circuit Check for disconnection of the ser- ..
S TR Correct the servomotor wiring.
cable is disconnected. vomotor main circuit cable.
Turn the power supply OFF and
A.bFO0: then ON again. If the alarm still

System Alarm 0

A SERVOPACK fault occurred.

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.

ADbF3
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.
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9.1 Alarm Displays

(cont’d)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.C10:
Servo Overrun
Detected

(Detected when the
servomotor power is
ON.)

The order of phases U, V, and W
in the servomotor wiring is incor-
rect.

Check the motor wiring.

Confirm that the servomotor is cor-
rectly 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 scale is cor-

rectly wired, the linear scale may be
faulty. Replace the linear scale.

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.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 coil
assembly.

Check the setting of Pn080.1
(Motor Phase Selection).

Check the installation directions for
the linear scale and motor coil
assembly.

Change the setting of Pn080.1
(Motor Phase Selection).
Correctly reinstall the linear scale
and motor coil assembly.

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 coil
assembly or motor magnetic way.

The setting of the linear scale
pitch (Pn282) is incorrect.

Check the setting of the linear scale
pitch (Pn282).

Check the specifications of the lin-
ear scale and 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.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 servomotor is connected
to the FG of the SERVOPACK.

¢ 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.

E Troubleshooting
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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

An external force was applied to
the motor coil assembly.

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 coil assembly.

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,

A.C50: increase the value of the changes in
Polarity Detection the sequence input signal allocation
Error for each signal (Pn481).

(cont'd) 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-

The linear scale resolution is too | Check the linear scale pitch to see if | mended.) Or, increase the value of

low. it is within 100 pm. the polarity detection reference
speed (Pn485). However, note that
increasing the value of Pn485 will
widen the servomotor movement
range required for polarity detec-
tion.

A.C51: Perform the wiring for an overtravel

Overtr.avel . An .overtravell signal was detected Check the position after overtravel. si gna?..Execute polarity detectiop at

Detection at Polarity during polarity detection. a position where an overtravel sig-

Detection nal is not detected.

The servomotor has been turned
ON under the following circum-
A.C52: stances.

Polarity Detection
Uncompleted

* Polarity detection was not yet
complete.

» The /PDET signal was not
input.

Input the /PDET signal.

A.C53:
Out of Range for
Polarity Detection

The moving 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 value of the changes in
the sequence input signal allocation
for each signal (Pn481).

Increase the value of the polarity
detection confirmation force refer-
ence (Pn495).

A.C54: .
. . External force was applied to the Increase the value of the polarity
Polarity Detection : d ion allowabl
Error 2 servomotor. etection allowal e' error range
(Pn498). Note that increasing the
allowable error will also increase
the motor temperature.
Turn the power supply OFF and
A linear scale fault occurred. - then ON agaim. I the alarm still
) occurs, the linear scale may be
A.C80: faulty. Replace the linear scale.
Absolute Encoder
Clear Error Turn the power supply OFF and

A SERVOPACK fault occurred.

then ON again. If the alarm still
occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
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9.1 Alarm Displays

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.C90:
Encoder
Communications Error

Contact fault of connector or
incorrect wiring for linear scale
connection cables.

Check the connector contact status
for linear scale connection cables.

Re-insert the connectors and con-
firm that the linear scale is correctly
wired.

Cable disconnection for linear
scale connection cables or short-
circuit.

Or, incorrect cable impedance.

Check the linear scale connection
cables.

Use the cables with the specified
rating.

Corrosion caused by improper
temperature, humidity, or gas,
short-circuit caused by intrusion
of water drops or cutting oil, or
connector contact fault caused by
vibration.

Check the operating environment.

Improve the operating environmen-
tal conditions, and replace the cable.
If the alarm still occurs, replace the
SERVOPACK.

Malfunction caused by noise
interference.

Correct the wiring around the linear
scale by separating the linear scale
connection cables from the servo-
motor main circuit cable or by
checking the grounding and other
wiring.

A SERVOPACK fault occurred.

Connect the 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

Noise interference occurred on
the I/O signal line because the
linear scale connection cables are
bent and the sheaths are dam-
aged.

Check the linear scale connection
cables and connectors.

Confirm that there is no problem
with the cable layout.

The linear scale connection
cables are bundled with a high-
current line or near a high-current
line.

Check the cable layout for linear
scale connection cables.

Confirm that there is no surge volt-
age on the cables.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the cable layout for linear
scale connection cables.

Properly ground the machines to
separate from the linear scale FG.

Noise interference occurred on
the 1/0 signal line from the linear
scale.

Take countermeasures against noise
for the linear scale wiring.

Excessive vibration and shocks
were applied to the linear scale.

Check the operating environment.

Reduce the machine vibration or
correctly install the linear scale.

A.C92:
Encoder Turn the power supply OFF and
Communications A linear scale fault occurred. - then ON agaim. If the alarm still
Timer Error occurs, the linear scale may be
faulty. Replace the linear scale.
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
A linear scale fault occurred. - then ON agamn. If the alarm still
A CAO: occurs, the linear scale may be

Encoder Parameter
Error

faulty. Replace the linear scale.

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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9 Troubleshooting

9.1.2 Troubleshooting of Alarms

(cont'd)

Alarm Number:
Alarm Name
(Alarm Description)

Cause

Investigative Actions

Corrective Actions

A.CbO:
Encoder Echoback
Error

The wiring and contact for linear
scale connection cables are incor-
rect.

Check the wiring.

Correct the wiring.

Noise interference occurred due
to incorrect cable specifications
of linear scale connection cables.

Use tinned annealed copper
shielded twisted-pair or screened
unshielded twisted-pair cable with a

core of at least 0.12 mm?.

Noise interference occurred
because the wiring distance for
the linear scale connection cables
are too long.

The wiring distance must be 20 m
max.

The FG potential varies because
of influence from machines on
the servomotor side, such as the
welder.

Check the cable layout for linear
scale connection cables.

Properly ground the machines to
separate from linear scale FG.

Excessive vibration and shocks
were applied to the linear scale.

Check the operating environment.

Reduce the machine vibration or
correctly install the linear scale.

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.

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.d0O:

Position Error
Overflow

(Position error exceeded
the value set in the
excessive position error
alarm level (Pn520).)

The servomotor U, V, and W wir-
ings is faulty.

Check the servomotor main circuit
cable connection.

Confirm that there is no contact
fault in the motor wiring or linear
scale wiring.

The frequency of the position ref-
erence pulse is too high.

Reduce the reference pulse fre-
quency, and operate the SERVO-
PACK.

Reduce the position reference pulse
frequency or acceleration of posi-
tion reference. Or, reconsider the
electronic gear ratio.

The acceleration of the position
reference is too high.

Reduce the reference acceleration,
and operate the SERVOPACK.

Apply the smoothing function, such
as using position reference accelera-
tion/deceleration time constant
(Pn216).

Setting of the excessive position
error alarm level (Pn520) is low
against the operating condition.

Check the alarm level (Pn520) to
see if it is set to an appropriate
value.

Set the Pn520 to proper value.

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.dO01:
Position Error
Overflow Alarm at

This alarm occurs if the servomo-
tor power is turned ON when the
position error is greater than the
set value of Pn526 while the ser-

Check the position error amount
(Un008) while the servomotor
power is OFF.

Set position error to be cleared
while the servomotor power is OFF.
Or, correct the excessive position
error alarm level at servo ON

Servo ON vomotor power is OFF. (Pn526).
When the position errors remain
in the error counter, Pn584 limits
A.d02: the speed if the servomotor power Set position error to be cleared

Position Error
Overflow Alarm by
Speed Limit at Servo
ON

is ON. If Pn584 limits the speed
in such a state, this alarm occurs
when reference pulses are input
and the number of position errors
exceeds the value set for the
excessive position error alarm
level (Pn520).

while the servomotor power is OFF.
Or, correct the excessive position
error alarm level (Pn520).

Or, adjust the speed limit level at
servo ON (Pn584).




9.1 Alarm Displays

(cont'd)

Alarm Number:

Alarm Name Cause Investigative Actions Corrective Actions
(Alarm Description)
A.d30: .. . . . .
Position Dat The position data exceeded Check the input reference pulse Reconsider the operating specifica-
ostion Lata +1879048192. counter (Un00C). tions.
Overflow
The output signal circuits or devices
for HWBBI and
. The lag between activations of . /HWBB2 or the SERVOPACK
gET .F tion Sianal the input signals / HWBB1 and I\H/I\?Elgi t};edtlme lag between the / input signal circuits may be faulty.
arety - unction SIgnal | wBB2 for the HWBB function a

Input Timing Error

is ten second or more.

/HWBB2 signals.

Alternatively, the input signal
cables may be disconnected. Check
if any of these items are faulty or
have been disconnected.

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

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

Check the power supply and the
parameter setting.

Match the parameter setting to the
power supply.

I()]})laie.)t dwhenth | power supply).
etected when the main
power supply was turned Turn the power supply OFF ar}d
ON.) A SERVOPACK fault occurred. | — then ON again. If the alarm still
. occurs, the SERVOPACK may be
faulty. Replace the SERVOPACK.
The contact between the digital Insert securely the connector or
CPFO00: operator and the SERVOPACK is | Check the connector contact. Y

Digital Operator
Transmission Error 1

faulty.

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.

E Troubleshooting
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9 Troubleshooting

9.2.1 List of Warnings

9.2

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

9.2.1 List of Warnings.

The causes of warnings and troubleshooting methods are provided in 9.2.2 Troubleshooting of Warnings.

9.2.1 List of Warnings
This section provides list of warnings.
Warning : : Warning Code Output
Warning Name Meanin
Number g : ALO1 [ ALO2 [ ALO3
e Position error exceeded the parameter setting
A.900 Position Error Overflow (Pn520xPn5 1E/100). H H H
A.901 Position Error Overflow When the servomotor power is ON, the position error exceeded H H H
. Alarm at Servo ON the parameter setting (Pn526xPn528/100).
This warning occurs before the overload alarms (A.710 or
A.910 Overload A.720) occur. If the warning is ignored and operation contin- L H H
ues, an overload alarm may occur.
Abnormal vibration at the motor speed was detected. The
A.911 Vibration detection level is the same as A.520. Set whether to output an L H H
alarm or warning by the vibration detection switch (Pn310).
This warning occurs before the regenerative overload alarm
A.920 Regenerative Overload (A.320) occurs. If the warning is ignored and operation contin- H L H
ues, a regenerative overload alarm may occur.
This warning occurs before dynamic brake overload alarm
A.921 Dynamic Brake Overload | (A.731) occurs. If the warning is ignored and operation contin- H L H
ues, a dynamic brake overload alarm may occur.
A.941 Change of Parameters Parameters that require the restart have been changed. H H L
Requires Restart
This warning occurs before undervoltage alarm (A.410) occurs.
A.971 Undervoltage If the warning is ignored and operation continues, an undervolt- L L L
age alarm may occur.
A.9A0 Overtravel Overtravel is detected while the servomotor power is ON. H L L
Note 1. Warning code is not output without setting Pn001.3 =1 (outputs both alarm codes and warning codes).

2. IfPn008.2 =1 (does not detect warning) is selected, no warnings will be detected except for an undervoltage

warning (A.971).



9.2 Warning Displays

9.2.2 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
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
The servomotor U, V, | Check the servomotor main circuit Conﬁrm that thqre 18 o contact faul?
L . in the motor wiring or linear scale wir-
and W wirings is faulty. | cable connection. ing
The SERVOPACK gain Check the SERVOPACK gain. Incregse the servo gain by using th.e
is too low. function such as advanced autotuning.
Reduce the position reference pulse
T(l)lsei tfii)eflrlsg (;Zn(z:fethilse Reduce the reference pulse frequency, | frequency or acceleration of position
?s t00 hich p and operate the SERVOPACK. reference. Or, reconsider the elec-
g tronic gear ratio.
A.900: The acceleration of the Apply the smoothing function, such as
Position Error L . Reduce the reference acceleration, and | using the position reference accelera-
position reference is too . S
Overflow hich operate the SERVOPACK. tion/deceleration time constant
gn- (Pn216).
Setting of the excessive
position error alarm
level (Pn520) is low ?.le(.:k the alarm level (_Pn520{ t0S€C | Set the Pn520 to proper value.
against the operating if it is set to an appropriate value.
condition.
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.
A901: When the servomotor Set Pn200.2 to 0 to clear the number

Position Error
Overflow Alarm

power is ON, the posi-
tion error exceeded the
parameter setting

of position error while the servomotor
power is OFF. Or set an appropriate
value for the excessive position error

at Servo ON (Pn526xPn528/100). warning level at servo ON (Pn528).
Incorrect wiring or con- .
tact fault of servomotor | Check the wiring. Confirm that the servomotor and lin-

. ear scale are correctly wired.

and linear scale.
Operation beyond the . | Reconsider the load conditions and
overload protection C.hGCk the motor overload characteris- operating conditions. Or, increase the

A.910: L tics and executed run command. .
characteristics. motor capacity.

Overload i

(Warning before Excessive load was

alarm A.710 or applied during opera-

A.720 occurs) tion because the servo- | Check the executed operation refer- Remove the mechanical problems.

motor was not driven
due to mechanical prob-
lems.

ence and motor speed.

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

E Troubleshooting
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9 Troubleshooting

9.2.2 Troubleshooting of Warnings

(cont'd)
Warning
Number:
Warning Name Cause Investigative Actions Corrective Actions
(Warning
Description)
Abnormal vibration was | Check for abnormal noise from the Reduce the motor speed or reduce the
detected at the motor servomotor, and check the speed and | servo gain by using the function such
speed. force waveforms during operation. as one-parameter tuning.
A911:
Vibration The mass ratio (Pn103)
value is greater than the Check the mass ratio. Set the mass ratio (Pn103) to an
actual value or is greatly appropriate value.
changed.
The power supply vqlt— Set the power supply voltage within
age exceeds the speci- | Measure the power supply voltage. .
o the specified range.
fied limit.
Insufficient external
regenerative resistance, Change the regenerative resistance,
A.920: ti ist . .. i i i -
Rogenerative | capacity.or SERVO. | Check the aperating conditon orthe | FEPRALTE P R B VR
Overload P ApCK c; acit capacity using the capacity selection operating co rI1) di ti;[)};s usine the capac-
. pactty. Software SigmaJunmaSize+, etc. op & ng P
(Warning before | Or, regenerative power ity selection software SigmaJunma-
the alarm A.320 has been continuously Size+t, etc.
occurs) flowing back.
Regenerative power
continuously ﬂoweq Check the load to the servomotor dur- Rf;cons1der t}}e system 1nc1uf11ng servo
back because negative | . . drives, machine, and operating condi-
. Ing operation. -
load was continuously tions.
applied.
The servomotor moves Take measures to ensure the servomo-
because of external Check the operation status. tor will not move because of external
force. force.
A.921:

Dynamic Brake

The moving energy at a

Check the power consumed by DB

Reconsider the following:
» Reduce the motor reference speed.

Overload :

(Warning before DB stop exceeds the DB | resistance (Un00B) to see how many | « Reduce the mass ratio.

the alarn% A 73] resistance capacity. times the DB has been used. « Reduce the number of times of the

occuss) ' DB stop operation.
A SERVOPACK fault | The SERVOPACK may be faulty.
occurred. Replace the SERVOPACK.

éf?:r: :e of Parameters that require

Para rg oters the restart have been - Turn OFF the power and ON again.

Requires Restart

changed.




9.2 Warning Displays

(cont'd)

Warning
Number:
Warning Name
(Warning
Description)

Cause

Investigative Actions

Corrective Actions

A.971:
Undervoltage

* For 100 VAC SER-
VOPACKSs:

The AC power supply
voltage is 60 V or
less.

For 200-VAC SER-
VOPACKs:

The AC power supply
voltage is 140 V or
less.

For 400-VAC SER-
VOPACKs:

The AC power supply
voltage is 280 V or
less.

Measure the power supply voltage.

Set the 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.

Occurrence of instanta-
neous power interrup-
tion.

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 and con-
nect a reactor to the SERVOPACK.

A SERVOPACK fault
occurred.

The SERVOPACK may be faulty.
Replace the SERVOPACK.

A.9A0:
Overtravel
(Overtravel status
is detected.)

When the servomotor
power is ON, over-
travel status is detected.

Check the input signal monitor
(Un005) to check the status of the
overtravel signals.

Refer to 9.3 Troubleshooting Malfunc-
tion Based on Operation and Condi-
tions of the Servomotor. Even if
overtravel signals were not shown by
the input signal monitor (Un005),
momentary overtravel may have been
detected. Take the following precau-
tions.

* Do not specify movements that
would cause overtravel from the
host controller.

* Check the wiring of the overtravel
signals.

+ Take countermeasures for noise.

E Troubleshooting

9-23



9-24

9 Troubleshooting

9.3

Conditions of the Servomotor

Troubleshooting Malfunction Based on Operation and

Troubleshooting for the malfunctions based on the operation and conditions of the servomotor is provided in
this section.

Be sure to turn OFF the servo system before troubleshooting items shown in bold lines in the table.

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does
Not Start

The control power supply is not
ON.

Check voltage between control
power terminals.

Correct the wiring.

The main circuit power supply is
not ON.

Check the voltage between main
circuit power terminals.

Correct the wiring.

Wiring of I/O signal connector CN1
is faulty or disconnected.

Check if the connector CN1 is prop-
erly inserted and connected.

Correct the connector CN1 connec-
tion.

Wiring for servomotor main circuit
cable or linear scale connection
cables is disconnected.

Check the wiring.

Correct the wiring.

Overloaded

Run under no load and check the
load status.

Reduce load or replace with larger
capacity servomotor.

Linear scale type differs from
parameter setting (Pn002.2).

Check the settings for parameter
Pn002.2.

Set parameter Pn002.2 to the linear
scale type being used.

Speed/position references not input

Check the allocation status of the
input signals.

Allocate input signals so that the
speed/position reference is input
correctly.

Settings for the input signal selec-
tions (Pn50A to Pn50D) is incor-
rect.

Check the settings for parameters
Pn50A to Pn50D.

Correct the settings for parameter
Pn50A to Pn50D.

Servo ON signal (/S-ON) stays
OFF.

Check the settings for parameters
PnS0A.0 and PnSOA.1.

Set the parameters PnS0A.0 and
PnS0A.1 to turn the /S-ON signal
ON.

/P-CON input function setting is
incorrect.

Check the settings for parameter
Pn000.1.

Set parameters to match the applica-
tion.

SEN input is OFF.

Check the ON/OFF status of the
SEN input.

If using an absolute linear scale,
turn the SEN input signal ON.

Reference pulse mode selection is
incorrect.

Check the Pn200.0 setting and the
reference pulse form.

Match the Pn200.0 setting and the
reference pulse form.

Speed control: Speed reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Force control: Force reference input
is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Position control: Reference pulse
input is incorrect.

Check Pn200.0 reference pulse
form and sign + pulse signal.

Correct the control method selec-
tion parameter, and the input signal.

Position error clear (/CLR) input
has not been turned OFF.

Check /CLR input signals (CN1-14
and -15).

Turn /CLR input signals OFF.

The forward run prohibited (P-OT)
and reverse run prohibited (N-OT)
input signals are turned OFF.

Check P-OT or N-OT input signal.

Turn P-OT or N-OT input signal
ON.

The safety input signal (HWBBI1 or
/HWBB?2) remains OFF.

Check the / HWBB1 and /HWBB2
input signal.

Set the/ HWBB1 and /HWBB?2
input signal to ON.

‘When not using the safety function,
mount the safety function jumper
connector (provided as an acces-
sory) on the CN8.

A SERVOPACK fault occurred.

Replace the SERVOPACK.




9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Servomotor Does

The polarity detection is not exe-

Check the parameter Pn080.0.

Correct the setting of Pn080.0.

* When using an incremental linear
scale, turn ON the /S-ON or /P-
DET input signal.

Not Start (cont'd) | cuted. Check the /S-ON or /P-DET input | * When using an absolute linear
signal. scale, turn OFF the external /S-
ON input signal and execute
Fn080.
Servomotor wiring is incorrect. Check the wiring. Correct the wiring.
rSeeCrtlal CONVErter unit Wiring is nCor-{ . oy the wiring. Correct the wiring.
Linear scale wiring is incorrect. Check the wiring. Correct the wiring.
Servomotor E;?ar scale pitch (Pn282) is incor- Check the setting of Pn282. Correct the setting of Pn282.
Moves Ch the setting of Pn080.1
Instantaneously, Linear scale counting up direction ange the SCng ot nel).

and then Stops

and servomotor coil assembly for-
ward direction do not agree.

Check the directions.

(Motor Phase Selection).
Match the linear scale direction and
coil assembly direction.

Polarity detection is not performed
correctly.

Check if the value of Un004 (elec-
trical angle 2 from polarity origin)
at an arbitrary position is between
110 degrees.

Correct the settings for the polarity
detection related parameter.

Servomotor
Speed Unstable

Wiring connection to servomotor is
defective.

Check connections of power line
(phases U, V, and W) and serial
converter unit connectors.

Tighten any loose terminals or con-
nectors and correct the wiring.

Servomotor
Moves Without
Reference Input

Speed control: Speed reference
input is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Force control: Force reference input
is incorrect.

Check V-REF and SG to confirm if
the control method and the input are
agreed.

Correct the control method selec-
tion parameter, and the input signal.

Speed reference offset is incorrect.

The SERVOPACK offset is
adjusted incorrectly.

Adjust the SERVOPACK offset.

Position control: Reference pulse
input is incorrect.

Check the reference pulse form
(Pn200.0) and sign + pulse signal.

Correct the control method selec-
tion parameter, and the input signal.

A SERVOPACK fault occurred.

Replace the SERVOPACK. |

Linear scale counting up direction
and servomotor coil assembly for-
ward direction do not agree.

Check the directions.

Change the setting of Pn080.1
(Motor Phase Selection).

Match the linear scale direction and
servomotor direction.

Polarity detection is not performed
correctly.

Check if the value of Un004 (elec-
trical angle 2 from polarity origin)
at an arbitrary position is between
+10 degrees.

Correct the settings for the polarity
detection related parameter.

Dynamic Brake
Does Not Operate

Improper Pn001.0 setting

Check the setting for parameter
Pn001.0.

Correct the setting for parameter
Pn001.0.

DB resistor disconnected

Check if excessive mass, motor
overspeed, or DB frequently acti-
vated occurred.

Replace the SERVOPACK, and
reduce the load.

DB drive circuit fault

There is a defective component in
the DB circuit. Replace the SER-
VOPACK.
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9 Troubleshooting

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Abnormal Noise
from Servomotor

The servomotor largely vibrated
during execution of tuning-less
function.

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 tuning level for the tun-
ing-less levels setting (Fn200).

Mounting is not secured.

Check if there are any loose mount-
ing screws.

Tighten the mounting screws.

Vibration source at the driven
machine.

Check for any foreign matter, dam-
age, or deformations on the machin-
ery's movable parts.

Contact the machine manufacturer.

Noise interference due to incorrect
I/0 signal cable specifications.

The I/0 signal cable must be tinned
annealed copper shielded twisted-
pair or screened unshielded twisted-

pair cable with a core of 0.12 mm?
min.

Use the specified I/O signal cable.

Noise interference due to length of
I/O signal cable.

Check the length of the I/O signal
cable.

The 1/0 signal cable length must be
no more than 3 m.

Noise interference due to incorrect
cable specifications of linear scale
connection cables.

The linear scale connection cables
must be tinned annealed copper
shielded twisted-pair or screened
unshielded twisted-pair cable with a

core of 0.12 mm? min.

Use the specified linear scale con-
nection cables.

Noise interference due to length of
linear scale connection cables.

Check the length of the linear scale
connection cables.

The length of each cable must be

equal to or shorter than the maxi-

mum wiring length listed here.

» Connection cables for serial con-
verter unit: 20 m

» Connection cables for linear
scale: 15 m

» Connection cables for hall sensor:
15m

Noise interference due to damaged
linear scale connection cables.

Check if the linear scale connection
cables are bent and the sheaths are
damaged.

Replace the linear scale connection
cables and correct the cable layout.

Excessive noise to the linear scale
connection cables.

Check if the linear scale connection
cables are bundled with a high-cur-
rent line or near a high-current line.

Correct the cable layout so that no
surge is applied.

The FG potential varies because of
influence from machines on the ser-
vomotor side, such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines to
separate from the linear scale FG.

SERVOPACK pulse counting error
due to noise interference

Check if there is noise interference
on the I/O signal line from the linear
scale.

Take measures against noise in the
linear scale wiring.

Excessive vibration and shock to
the linear scale

Check if vibration from the machine
occurred or linear scale installation

is incorrect (mounting surface accu-
racy and fixing method).

Reduce vibration from the machine,
or secure the linear scale installa-
tion.

Serial converter unit fault

Replace the serial converter unit.

A linear scale fault occurred.

Replace the linear scale.

Servomotor
Vibrates at
Frequency of
Approx. 200 to
400 Hz.

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high.

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high.

Check the position loop gain
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).




9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)
Problem Probable Cause Investigative Actions Corrective Actions
Servomotor I ¢ a1 inteoral fi Check the speed loop integral time C tth a1 inteeral fi
Vibrates at ncorrect speed 1oop mtegral time constant (Pl‘llOl). or1rec € speed 1oop 1ntegral time

Frequency of
Approx. 200 to
400 Hz. (cont'd)

constant (Pn101)

Factory setting: Ti = 20.0 ms

constant (Pn101).

Incorrect mass ratio (Pn103)

Check the mass ratio (Pn103).

Correct the mass ratio (Pn103).

High Motor Speed
Overshoot on
Starting and
Stopping

Unbalanced servo gains

Check to see if the servo gains have
been correctly adjusted.

Execute the advanced autotuning.

Speed loop gain value (Pn100) too
high

Check the speed loop gain (Pn100).
Factory setting: Kv =40.0 Hz

Reduce the speed loop gain
(Pn100).

Position loop gain value (Pn102)
too high

Check the position loop gain
(Pn102).
Factory setting: Kp = 40.0/s

Reduce the position loop gain
(Pn102).

Incorrect speed loop integral time
constant (Pn101)

Check the speed loop integral time
constant (Pn101).
Factory setting: Ti = 20.0 ms

Correct the speed loop integral time
constant (Pn101).

Incorrect mass ratio data (Pn103)

Check the mass ratio (Pn103).

Correct the mass ratio (Pn103).

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 a appropriate value for Pn483
and Pn484 (Force Limit).

Absolute Linear
Scale Position
Difference Error
(The position
saved in the host
controller when
the power was
turned OFF is
different from the
position when the
power was next
turned ON.)

Noise interference due to incorrect
cable specifications of linear scale
connection cables.

The linear scale connection cables
must be tinned annealed copper
shielded twisted-pair or screened
unshielded twisted-pair cable with a

core of 0.12 mm? min.

Use the specified linear scale con-
nection cables.

Noise interference due to length of
linear scale connection cables.

Check the length of the linear scale
connection cables.

The length of each cable must be

equal to or shorter than the maxi-

mum wiring length listed here.

» Connection cables for serial con-
verter unit: 20 m

¢ Connection cables for linear
scale: 15 m

« Connection cables for hall sensor:
15m

Noise interference due to damaged
linear scale connection cables.

Check if the linear scale connection
cables are bent and the sheaths are
damaged.

Replace the linear scale connection
cables and correct the cable layout.

Excessive noise to the linear scale
connection cables.

Check if the linear scale connection
cables are bundled with a high-cur-
rent line or near a high-current line.

Correct the cable layout so that no
surge is applied.

FG potential varies because of
influence of machines such as weld-
ers at the servomotor.

Check if the machines are correctly
grounded.

Ground machines correctly, and
prevent diversion to the FG on the
linear scale side.

SERVOPACK pulse counting error
due to noise interference

Check if there is noise interference
on the I/0 signal line from the serial
converter unit.

Take measures against noise in the
serial converter unit wiring.

Excessive vibration and shock to
the linear scale

Check if vibration from the machine
occurred or linear scale installation

is incorrect (mounting surface accu-
racy and fixing method).

Reduce vibration from the machine,
or secure the linear scale installa-
tion.

A linear scale fault occurred.

Replace the linear scale.

A SERVOPACK fault occurred.
(The pulse count does not change.)

Replace the SERVOPACK.
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9 Troubleshooting

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Absolute Linear
Scale Position
Difference Error
(The position
saved in the host
controller when
the power was
turned OFF is
different from the
position when the
power was next
turned ON.)
(cont'd)

Host controller serial data reading
error

Check the error detection section of
the host controller.

Correct the error detection section
of the host controller.

Check if the host controller is exe-
cuting data parity checks.

Execute a serial data parity check.

Check noise in the cable between
the SERVOPACK and the host con-
troller.

Take measures against noise, and
again execute a serial data parity
check.

Overtravel (OT)

Forward or reverse run prohibited
signal is input.

Check the external power supply

(+24 V) voltage for the input signal.

Correct the 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 wired correctly.

Correct the overtravel limit switch
wiring.

Check the settings for parameters
Pn50A and Pn50B.

Correct the settings for parameters
Pn50A and Pn50B.

Forward or reverse run prohibited
signal malfunctioning.

Check the fluctuation of the exter-
nal power supply (+24 V) voltage
for the input signal.

Stabilize the external power supply
(+24 V) voltage.

Check if the overtravel limit switch
operates correctly.

Correct the overtravel limit switch.

Check if the overtravel limit switch
wiring is correct. (check for dam-
aged cables or loose screws.)

Correct the overtravel limit switch
wiring.

Incorrect forward or reverse run
prohibited signal (P-OT/N-OT)
allocation (parameters PnS0A.3,
Pn50B.0)

Check if the P-OT signal is allo-
cated in Pn50A.3.

If another signal is allocated in
Pn50A.3, allocate P-OT.

Check if the N-OT signal is allo-
cated in Pn50B.0.

If another signal is allocated in
Pn50B.0, allocate N-OT.

Incorrect servomotor stop method
selection

Check the settings for parameters
Pn001.0 and Pn001.1 when the ser-
vomotor power is OFF.

Select a servomotor stop method
other than "coast to stop."

Check the settings for parameters
Pn001.0 and Pn001.1 when in force
control.

Select a servomotor stop method
other than "coast to stop."

Improper Stop
Position 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.

Position Error
(Without Alarm)

Noise interference due to incorrect
linear scale cable specifications

The linear scale cable must be
tinned annealed copper shielded
twisted-pair or screened unshielded
twisted-pair cable with a core of

0.12 mm? min.

Use the specified linear scale con-
nection cable.

Noise interference due to length of
linear scale connection cables.

Check the length of the linear scale
connection cables.

The length of each cable must be

equal to or shorter than the maxi-

mum wiring length listed here.

 Connection cables for serial con-
verter unit: 20 m

» Connection cables for linear
scale: 15 m

» Connection cables for hall sensor:
15m




9.3 Troubleshooting Malfunction Based on Operation and Conditions of the Servomotor

(cont'd)

Problem

Probable Cause

Investigative Actions

Corrective Actions

Position Error

Noise influence due to damaged lin-
ear scale connection cables.

Check if the linear scale connection
cables are bent and the sheaths are
damaged.

Replace the linear scale connection
cables and modify the cable layout.

Excessive noise to linear scale con-
nection cables.

Check if the linear scale connection
cables are bundled with a high-cur-
rent line or near a high-current line.

Change the cable layout so that no
surge is applied.

The FG potential varies because of
influence from machines on the ser-
vomotor side such as the welder.

Check if the machines are correctly
grounded.

Properly ground the machines linear
scale FG.

SERVOPACK pulse count error due
to noise

Check if the I/O signal line from the
serial converter unit is influenced
by noise.

Take measures against noise in the
serial converter unit wiring.

Excessive vibration and shock to
the linear scale

Check if vibration from the machine
occurred or linear scale installation

is incorrect (mounting surface accu-
racy and fixing method).

Reduce the machine vibration or
mount the linear scale securely.

Without Alarm
gcont’d) ) The I/O signal cable must be tinned
L . annealed copper shielded twisted- . ) .
N mrfrnce du o moroer o e unshied it U5 put sl e wih e
& P pair cable with a core of 0.12 mm? P P '
min.
If the reference pulse input multipli- | 1. /o) signal cable must be tinned
cation SV,VltChmg func“"? isbeing 1, nealed copper shielded twisted- . ) .
uged, noise may be causing the I/O pair or screened unshielded twisted- Use .1nput.51gna1 cable that satisfy
signals (/PSEL and /PSELA) used : : 5 | specifications.
for this function to be falsely pair cable with a core of 0.12 mm
detected. min.
N01s§ interference due to length of Check the 1/0 signal cable length, The 1/0 signal cable length must be
I/O signal cable no more than 3 m.
A linear scale fault occurred. (The | Replace the linear scale
pulse count does not change.) p )
A SERVOPACK fault occurred. - Replace the SERVOPACK.
Ambient operating temperature too | Measure the servomotor ambient Reduce the ambient operating tem-
high operating temperature. perature to 40°C or less.
Servomotor surface dirty Visually check the surface. Clean dust and oil from the surface. I
If overloaded, reduce load or
Servomotor Servomotor overloaded Check the load status with monitor. |replace with larger capacity SER-
Overheated VOPACK and servomotor.

Polarity detection is not performed
correctly.

Check if the value of Un004 (elec-
trical angle 2 from polarity origin)
at an arbitrary position is between
+10 degrees.

Correct the settings for the polarity
detection related parameter.
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10 Appendix

10.1.1 Connection to MP2200/MP2300 Motion Module SVA-01

10.1 Connection to Host Controller

The following figures show the connection examples to host controllers.

10.1.1 Connection to MP2200/MP2300 Motion Module SVA-01

Analog monitor cable

10-2

(JZSP-CAO1-E) SGDV
CN5
Al-GND 0 . Black (2~ GND
Black| 3 GND
TMON Whité( 2 Analog monitor 1
{1 (force reference monitor)
VTG o Red( 1 Analog monitor 2
(speed monitor)
MP2200/MP2300 Motion Module SVA-01
manufactured by
Yaskawa Electric Corporation SGDV SERVOPACK
N1/CN2 PR
/ \
1), SG ! o~ SG
2 ), AO_0 (NREF) i j V-REF
3 ) PA NN PA
T
4 G PAL ; : [PA Control power
T
T L pC L2c supply
6 ), PCL | ] /PC (20 L1
N '
7 ), SG 1 : SG \ 6 L2 Main circuit power
8 ), ALO(VTG) ! | L3 supply
9 ) AO_1 (TREF) | | T-REF | 9 @
10), OV (For 24 V) i ! ALM (32
T
11), OV (For 24 V) | | /C-SEL o
12), DO_2 (PCON) | 1 (Control method switching) 41
13), DO _4 ! | /P-CL (User setting) 45
14), DO_3 ] | IN-CL (User setting) 46
15), DI_3 (P-OT) ! | P-OT [ 42 Servomotor
16), +24V i ! +24V IN (47 U
17 ) DI_0 (SVALM) : ! ALM+ (31 v M
18), DI_2 (ZERO/HOME LS) i ! W
19), SG X ! SG | 10 D
20) SEN (5V) ! | SEN [ 4 Linear scale
21), AI_1(TMON) i | s e
P | ! onz]| [T lomered [ 17 @
-5 ! ! ! i
23), PB PN PB | 35 L] unit | K%
24 ), PBL | ! /PB (36
25, SG N TGON- (/BRK-) ( 28 Properly treat the end of
26), AI-GND ! | TGON+ (/BRK+) |( 27 shielded wires.
27), AO-GND | X sG (1
28), 0V (For 24 V) ] | /S-RDY- | 30
N 1
29) 0V (For 24 V) ! :
30), DO_1 (ALMRST) ] | /ALM RST | 44
:
31),DO_0 (SV ON) | ! /S-ON [ 40
T
32, DO_5 (For VS866, SEN) ! i
33), DI_4 (N-OT) | | N-OT | 43
1
34) +24V ! !
35), DI_1(SRDY) ] | /S-RDY+ | 29
36), DI_5 (EXT/DEC) S (21
n 22
Hood FG @ @ Connector shell
EXT/DEC input
ZERO/HOME LS input
P-OT input
Brake interlock output (+)
N-OT input
Brake interlock output (-)
Note 1. Connection cables (model: JEPMC-W2040-000) to connect the SERVOPACK to the MP2200/MP2300 are pre-

pared by Yaskawa. For details, refer to Machine Controller MP2200/2300 Motion Module User s Manual (No.:

SIEP C880700 16).

2. Only signals related to the SGDV SERVOPACK and MP2200/MP2300 Motion Module SVA-01 are shown in the
diagram.

3. The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

4. Incorrect signal connections will cause damage to the machine controller and SERVOPACK. Wire all connec-

tions carefully.



10.1 Connection to Host Controller

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the
machine controller.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON signal (/S-ON).

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety function jumper connector connected to CN8. For details, refer to 5.1/ Safety Function.

10.1.2 Connection to MP920 Servo Module SVA-01A

MP920 Servo Module SVA-01A
manufactured by

Yaskawa Electric Corporation SGDV SERVOPACK
to * CN1
2 ), NREF FEED’aN V-REF 5 L1C
T T
j SG L SG | 2 L2C Control power supply
3) PA NN PAO 33 L1
4) PAL S IPAO [ 34 L2
23) PB Y i PBO [ 35 L3 Main circuit power supply
24 ) PBL : : /PBO {36 @
5) PC NN PCO (19 =
6) PCL ! ! /PCO | 20 Servomotor
7), SG A | SG 6 U
1 1
16 ), +24 V OUT i i +24 V-IN | 47 V\C @
34 | | &)
31), SVON E E /S-ON | 40 Linear scale
30 ), ALMRST ! ' JALM-RST (44 | Serial [] -t
N2 N P
12, PCON | | /P-CON [41 Lonz]| [ ] ] |eomerer | as Yeno
13 ), OTR i i N-OT [43
14 ), OTF ! ! P-OT | 42 Properly treat the end of
! ! shielded wires.
32 ), DOSEN P
1 1
MoV i i
1 1
20 ), SEN L SEN |4
19j SG \ \ SG {10
28, 0V ! ! /S-RDY- {30
29 0V | | JTGON- | 28
SVALM P ALM+ | 31
oV | | ALM- 32
i | /S-RDY+ {29
. ! /TGON+ {27
e’ 21
22

* :Vtz;& represents twisted-pair wires.

Note 1.

W

Connection cables (model: JEPMC-W6050-00) to connect the SERVOPACK to the MP920 are prepared by
Yaskawa. For details, refer to Machine Controller MP920 User s Manual design and maintenance (No.: SIEZ-
C887-2.1).

Only signals related to the SGDV SERVOPACK and MP920 Servo Module SVA-01A are shown in the diagram.
The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

Incorrect signal connections will cause damage to the machine controller and SERVOPACK. Wire all connec-
tions carefully.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the
machine controller.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON signal (/S-ON).

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.1/ Safety Function.
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10.1.3 Connection to OMRON'’s Motion Control Unit

10.1.3 Connection to OMRON’s Motion Control Unit

Motion Control Unit
manufactured by OMRON Corporation
C200H-MC221
(CS1W-MC221/MC421)
(CV500-MC221/MC421)

SGDV SERVOPACK
DRV connector
24V input 4_|, L1C Control
24 Vinput ground _2} ! CN1 L2C power supply
X-axis alarm input _3 ALM+ ( 31 L1
X-axis run reference output _4 /S-ON {40 L2 Main circuit
X-axis alarm reset output 5 /ALM-RST (44 L3 power supply
X-axis SEN signal ground 8 NS SG ™1 2 @
X-axis SEN signal output 9 [ SEN*1 ] 4 =
X-axis feedback ground 10 Vi sG L 1
X-axis phase-A input 11 PN PAO (33
X-axis phase-/Ainput 12 T IPAO (34 Servomotor
X-axis phase-B input 13 ) /PBO {36 U
X-axis phase-/B input 14 s PBO {35 *2 Vv M
X-axis phase-Z input 15 N PCcO {19 W
X-axis phase-/Z input 16 '+ /PCO {20 [an)
X-axis speed reference 17 o \-REF 5 Linear scale
Axis speed reference ground 1g v SG 6 s -
S - erial -
? FG | shell CN2 i : convg?er i : @
ni
24 V output 19 +24 V-IN (47 T e W]
20 ALM- ( 32
24 V output ground Properly treat the end of
770 connector p4 VDG shielded wires.
24 Vinput 1
X-axis CW limitinput 3 &1
X-axis CCW limitinput 4 ), ¥ |
X-axis immediate stop input 6 {
X-axis origin proximity input 10}, -~ |
24V input ground 14

~

#1. :Vtzf: represents twisted-pair wires.

*2. This connection is to adjust the phase of the encoder output pulse.
Note 1. Only the signals that are related to the SGDV SERVOPACK and the OMRON Motion Control Unit are shown in
the diagram.

2. The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

3. Incorrect signal connections will cause damage to the motion control unit and SERVOPACK. Wire all connec-
tions carefully.

4. Open the signal lines not to be used.

5. The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

6. Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the motion
control unit.

7. Make the settings so that the servomotor can be turned ON/OFF by the Servo ON signal (/S-ON).

8. The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CNS8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.7/ Safety Function.



10.1 Connection to Host Controller

10.1.4 Connection to OMRON’s Position Control Unit

Position Control Unit _I/O_p(_)wer supply
manufactured by OMRON Corporation |+24 VT > +24V
CS1W-NC133 /233 /433 T > 024
5-V power supply for pulse output A4 +5V SGDV SERVOPACK
5-V GND for pulse output A3 1]. %2
*4
CW(+)output - A5 " n  PULS | 7 L1c
CW(-) output A ' JPULS ( 8 26 Control
CCCCV\\//\%))output A7 T SIGN (11 ¥ power supply
-)output - A8 [ /SIGN (12
N CLR L2 Main circuit
Error counter reset output A1 ' ! ICLR {14 L3 power supply
Origin input signal A16 M PcO (19 @ ml
Origin input common A14 Nz /PCO (20 - s
e ervomotor
o COIN+ [ 25
24-V power supply for output :j] . ) ICOIN-I26 \l; "
24-V GND for output A2 ¢~
] +24-V-IN | 47 w
/S-ON (40 €
[ P-OT (42 Linear scale
A24 N-OT (43 -~ -
Input , ,
nput common T2 /ALM-RST( 44 CN2 1 loomnal | 1 @
ALM- (3 Lk—<+A0 unit | _'T.
TRY—*1  ALM+[ 31
X-axis external interrupt input A19), T—'ﬁ'J Properly treat the end of
X-axis origin proximity input A21 > | shielded wires.
X-axis CCW limit input pA23
X-axis CW limit input A22 ¥ [ gl’?enlr’%cmr
X-axis immediate stop input A2Q ~ i
——
éFG

#].

The ALM signal is output for about five seconds after the control power is turned ON. Take this into consideration

when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop
the main circuit power supply to the SERVOPACK.

#2.
#3,

Set parameter Pn200.0 to "1."
Connect the shielded wire to the connector shell.

%4, %:%& represents twisted-pair wires.

Note 1.

2.

3.

Only the signals related to the SGDV SERVOPACK and the OMRON Position Control Unit are shown in the
diagram.

The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

Incorrect signal connections will damage the Position Control Unit or SERVOPACK. Wire all connections care-
fully.

Open the signal lines not to be used.

The above connection diagram shows only X-axis connections. When using other axes, make connections to the
SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-
tion control unit.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.11 Safety Function.
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10 Appendix

10.1.5 Connection to MITSUBISHI's AD72 Positioning Module (SERVOPACK in Speed Control)

10.1.5 Connection to MITSUBISHI's AD72 Positioning Module
(SERVOPACK in Speed Control)

SGDV SERVOPACK
1/0 power supply
—p +24V
Positioning Module 24 VTff
AD72 manufactured > 024V L1C Control
by Mitsubishi Electric L2C power supply
Corporation *0 L1
CONT L2 Main circuit
1 ON when L3 power supply
ﬂ ositioning is
2 ) STOP ,‘Tl/_‘ /_{ f:)ancelledg } @ 1
3 ) DOG e ON when
—®&+ proximity is
detected Servomotor
SERVO +24 V-IN | 47
_1< /S-ON [ 40 \lj "
2 ), SV-ON 1Ry *1 W
3 - ALM+.\ 31 @
4 READY 1Ry g ALM- | 32 Linear scale
5 V-REF (T-REF) [ 5(9) | Serial [T+
6 ), Speed reference” SG [ 6(10) N2 | — _Com?er_ _’7: @
ENCO ey
4 N PBO | 35 Properly treat the end of
5 ) PULSE A X X /PBO { 36 i shielded wires.
7 % TN PAOL 33 | °
8 ) PULSE B | | /PAC [ 34 CN1
10 NN Pco {19 42 ) P-OT
11 ) PULSE C ! ! /PCO ([ 20
T T =t
ek apar 1
9Lov ) D
Connector
shell  *3

*1. The ALM signal is output for about five seconds after the control power is turned ON. Take this into consideration
when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop
the main circuit power supply to the SERVOPACK.

*2.  Pin numbers are the same both for X axis and Y axis.

*3.  Connect the shielded wire to the connector shell.

-~
#4, :V%e represents twisted-pair wires.

*5.  This connection is to adjust the phase of the encoder pulse output.

Note 1. Only signals applicable to Yaskawa’s SGDV SERVOPACK and Mitsubishi’s AD72 Positioning Unit are shown
in the diagram.

The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

Incorrect wiring may damage the Positioning Module or SERVOPACK. Wire all connections carefully.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-
tioning module.

Make the settings so that the servo can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.71 Safety Function.

PECES
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10.1 Connection to Host Controller

10.1.6 Connection to MITSUBISHI's AD75 Positioning Module
(SERVOPACK in Position Control)

Positioning Module /O power

AD75f wred b supply SGDV SERVOPACK
manufactured by rooe T 1 » 424V
Mitsubishi |+24V [¥
Electric | T —» 024V
Corporation L1C Control
X axis (Y axis) '-2L(13 power supply
26 1Ry L2 Main circuit
7 ) READY ” 4 (ONwhen L3 power supply
m positioning is (an]
14 J STOP _i__ | \cancelled =
1 ), DOG ] { ;?rux\fvntlﬁnis} Servomotor
detecte U
24 /. PCOJ 19 y @
25 | PGO o/ IPco 20 é"a
E : Linear scale
o I T seral [H
1QRY _ E . ALM+ | 31 CN2 i conigr?er i @
' : L 7| unit [ K;
' . ALM- [ 32
: ; Properly treat the end of
[ shielded wires.
_3) LA __PULS{ 7
21 J PULSE /1 [PULS 8 CN1
e I 47 +24 'V
4 " A SIGN| 11 T R
22 ) SIGN /& _ISIGN{12 _40 ) /IS-ON -
22KQ1 YV 42 ) P-OT
L= A CLR\ 15
5 ' . ICLR 43 ), N-OT 024V
— N
23 J CLEAR TT
Connector shell
dFG

#*  The ALM signal is output for about five seconds when the control power is turned ON. Take this into consideration
when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop the

main
Note 1.

2.
3.

4,

™~

circuit power supply to the SERVOPACK.

Only the signals related to the SGDV SERVOPACK and the AD75 Mitsubishi Positioning Unit are shown in the
diagram.

The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

Incorrect signal connections will damage to the Positioning Module or SERVOPACK. Wire all connections care-
fully.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-
tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-
tioning module.

Make the settings so that the servomotor can be turned ON/OFF by the Servo ON (/S-ON) signal.

The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CNS. For details, refer to 5.11 Safety Function.
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10 Appendix

10.1.7 Connection to MITSUBISHI's QD75D0O Positioning Module (SERVOPACK in Position Control)

10.1.7 Connection to MITSUBISHI's QD75D0O Positioning Module
(SERVOPACK in Position Control)
Positioning Module

QD75D0O manufactured
by Mitsubishi Electric

Corporation SGDV SERVOPACK
3 DOG e
1 ) FLS ON when I[;g Control
< when,
2 | RLS {grcixwplt |s} 0] power supply
~r T etecte o Vi ciru
o 1 [OMuher ik
11 J READY 1Ry positioning @ p pply
12 | READY COM is cancelled = Servomotor
6 | COM U
Y, M
7 ) coMm W
-2 &)
17 J PULSE R+ L SIGN | 11 Linear scale
:
18 J PULSE R- /' [SIGN | 12 | Serial []
L CN2 i1 | |eonverter Vi @
vt ! A i
15 ) PULSE F+ . L PULS | 7 1 H UM N
16 ), PULSE F- / /PULS | 8 Properly treat the end of
o shielded wires.
9 ) PGO05 . PCO {19
10 | PG COM 1 IPCO [ 20 47 +24 V
2.2 kQ " . CLR L15 40/, /S-ON_~
13 | CLEAR /' ICLR [ 14 _42) P-OT oV
A
1Ry *1 [ _43 ) N-OT 24
14 ) CLEAR COM LALLM+ | 31
T
L ALM- [ 32
i
> +24V
i_f'_:;2_4_\{} I/0 power supply

24

*1. The ALM signal is output for about five seconds when the control power is turned ON. Take this into consideration
when designing the power ON sequence. Also, use the ALM signal to actuate the alarm detection relay 1Ry to stop
the main circuit power supply to the SERVOPACK.

o,
#2, :V%A: represents twisted-pair wires.

Note 1. Only the signals that are related to the SGDV SERVOPACK and the QD75D Mitsubishi Positioning Module are

shown in the diagram.

The main circuit power supply is a three-phase 200 VAC SERVOPACK input in the example.

Incorrect wiring may damage the Positioning Module or SERVOPACK. Wire all connections carefully.

Open the signal lines not to be used.

The above connection diagram shows the connections for only one axis. When using other axes, make connec-

tions to the SERVOPACK in the same way.

Short-circuit the normally closed (NC) input terminals that are not used at the I/O connector section of the posi-

tioning module.

7. Make the settings so that the servo can be turned ON/OFF by the Servo ON (/S-ON) signal.

8. The SERVOPACK incorporates safety functions to protect people from the hazardous operation of the movable
parts of the machines, reduce the risk, and ensure the safety of the machine in operation. Necessary circuits and
settings are required in CN8 to use these functions. If these functions are not used, use the SERVOPACK with the
enclosed safety jumper connected to CN8. For details, refer to 5.7/ Safety Function.
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10.2 List of Parameters

10.2 List of Parameters

10.2.1 Utility Functions

The following list shows the available utility functions.

Operation | Operation from
P ) ol s
Operator | SigmaWin+

Fn000 Alarm history display @] @] 7.2
Fn002 JOG operation O O 7.3
Fn003 Origin search O O 7.4
Fn004 Program JOG operation @] @] 7.5
Fn005 Initializing parameter settings O O 7.6
Fn006 Clearing alarm history O O 7.7
Fn009 Automatic tuning of analog (speed, force) reference offset O O gz;
FnOOA Manual servo tuning of speed reference offset O O 532
Fn0OOB Manual servo tuning of force reference offset @] @] 552
Fn0OC Offset adjustment of analog monitor output O O 7.8
Fn0OOD Gain adjustment of analog monitor output O O 7.9
FnOOE tAi(l)JItlosringth; offset-signal adjustment of the motor current detec- 0 o) 710
FnOOF z/iln;ag}n(gfset-signal adjustment of the motor current detec- o) o) 711
Fn010 Write prohibited setting O O 7.12
Fn0O11 Servomotor model display @] @] 7.13
Fn012 Software version display O O 7.14
Fn014 Resetting configuration error in option modules O O 7.15
Fn01B Vibration detection level initialization O O 7.16
FnO1E Display of SERVOPACK and servomotor ID X O 7.17
Fn020 Origin setting O O 7.18
Fn030 Software reset O O 7.19
Fn080 Polarity Detection O O 7.20
Fn200 Tuning-less levels setting O O 6.2.2
Fn201 Advanced autotuning X @] 6.3.2
Fn202 Advanced autotuning by reference X O 6.4.2
Fn203 One-parameter tuning O* O 6.52
Fn204 Anti-resonance control adjustment function X @] 6.6.2
Fn205 Vibration suppression function X O 6.7.2
Fn206 EasyFFT o) ) 721
Fn207 Online vibration monitor O O 7.22

O: Available x: Not available

#*  The following functional restrictions apply to the panel operator.

Note: Execute the utility function with either a panel operator, digital operator, or SigmaWin+. If they are used together,
"no_oP" or "NO-OP" will be displayed when the utility function is executed.

E Appendix
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10 Appendix

10.2.2 Parameters

10.2.2 Parameters

Par;r;r:.eter Size Name SR?;?SS Units Fs?a(‘:tt%rg Emhl; 2 d Classification Rgl;ecrt?gﬁe
2 | Basic Function Select Switch 0 | 0000 to 00B3 - 0000 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.OO0 O O
L Direction Selection Reference
Section

0 Sets the linear scale counting up (phase-A lead) direction as forward direction.
1 Sets the linear scale counting down (phase-B lead) direction as forward direction

(Reverse Movement Mode) 5.2.3

210 3 | Reserved (Do not change.)
Control Method Selection Rggﬁgﬁe
0 Speed control (analog reference)
1 Position control (pulse train reference)
Pn000 2 Force control (analog reference)

3 Internal set speed control (contact reference)
4 Internal set speed control (contact reference) <> Speed control (analog reference)
5 Internal set speed control (contact reference) <> Position control (pulse train reference)
6 Internal set speed control (contact reference) <> Force control (analog reference) 5.7
7 Position control (pulse train reference) <> Speed control (analog reference)
8 Position control (pulse train reference) <> Force control (analog reference)
9 Force control (analog reference) <> Speed control (analog reference)
A Speed control (analog reference) <> Speed control with zero clamp function
B Position control (pulse train reference) <> Position control with reference pulse inhibit

function

Reserved (Do not change.)

Reserved (Do not change.)
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
Size Name Units : Classification ;
No. Range Setting Enabled Section
Application Function Select
2 (PP Y 0000 to 1122 - 0000 | After restart Setup -
Switch 1
4th 3rd 2nd 1st
digit digit digit digit
n.00 0 0O
Servomotor power OFF or Alarm Gr.1 Stop Mode iy
Section
0 Stops the servomotor by applying DB (dynamic brake).
1 Stops the servomotor by applying DB and then releases DB. 5.2.6
2 Makes the servomotor coast to a stop state without using the DB.
Reference
Overtravel (OT) Stop Mode Section
0 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting).
p 1 1 Sets the force of Pn406 to the maximum value, decelerates the servomotor to a stop,
n00 and then sets it to servolock state. 524
2 Sets the force of Pn406 to the maximum value, decelerates the servomotor to a stop,
and then sets it to coasting state.
. Reference
AC/DC Power Input Selection Section
0 Applicable to AC power input: Input AC power supply through L1, L2, and L3
terminals.
- - - 3.14
1 Applicable to DC power input: Input DC power supply between B1/ + and —2, or input
DC power supply between B1/ + and —.
f . Reference
Warning Code Output Selection Section
0 ALO1, ALO2, and ALO3 output only alarm codes.
1 ALOI, ALO2, and ALO3 output both alarm codes and warning codes. While warning 5.10.2
codes are output, ALM signal output remains ON (normal state).
Application Function Select
2 |Zpphcation Fu 0000 to 4113 - 0000 | After restart Setup -
Switch 2
4th 3rd 2nd 1st
digit digit digit digit
n.
Speed/Position Control Option (T-REF Terminal Allocation) Rg;ecrﬁgﬁe
0 T-REF not allocated —
1 Uses T-REF as an external force limit input. 5.8.3
2 Uses T-REF as a force feedforward input. 6.9.2
3 Uses T-REF as an external force limit input when /P-CL and /N-CL are ON. 5.8.4
Pn002
Force Control Option (V-REF Terminal Allocation) Rgfer‘?”ce
ection
0 V-REF not allocated
- 554
1 Uses V-REF as an external speed limit input.
: Reference
Absolute Linear Scale Usage Section
0 Uses absolute linear scale as an absolute linear scale. 59
1 Uses absolute linear scale as an incremental linear scale. ’
Reserved (Do not change.)

E Appendix
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
iz Nam nit . lassification :
No. S ame Range CAllS Setting Enabled CEEEE Section
2 |Application Function Select | 45, gosp | - 0002 | Immediately |  Setup 6.1.3
Switch 6
4th 3rd 2nd 1st
digit digit digit digit
n.[]
Analog Monitor 1 Signal Selection
00 Motor moving 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 linear scale pulse unit)
Pn006 05 Position reference speed (1 V / 1000 mm/s)
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)
0A Force feedforward (1 V/100% rated force)
0B Active gain (Ist gain: 1 V, 2nd gain: 2 V)
ocC Completion of position reference (completed: 5 V, not completed: 0 V)
oD Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
o | Application Function Select | 5590 ¢ gosp | - 0000 | Immediately Setup 6.13
Switch 7
4th 3rd 2nd 1st
digit digit digit digit
n.00 O
Analog Monitor 2 Signal Selection
00 Motor moving 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 linear scale 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 (positioning completed: 5 V, positioning not completed: 0 V)
09 Speed feedforward (1 V / 1000 mm/s)
OA | Force feedforward (1 V/100% rated force)
0B | Active gain (1st gain: 1 V, 2nd gain: 2 V)
ocC Completion of position reference (completed: 5 V not completed: 0 V)
oD Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
No. EEE NEWD Range Ui Setting Enabled ClEefiteziien Section
2 | Application Function Select | 59 711 | _ 0000 | After restart Setup -
Switch 8
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
. . Reference
Function Selection for Undervoltage Section
Pn008 0 Does not detect undervoltage.
1 Detects warning and limits force by host controller. 5.2.9
2 Detects warning and limits force by Pn424 and Pn425. (Only in the SERVOPACK)
. . . Reference
Warning Detection Selection Section
0 Detects warning.
- 9.2.1
1 Does not detect warning (except for A.971).
Reserved (Do not change.)
o |Application Function Select | 50 o111 | — 0010 | Afterrestart |  Tuning -
Switch 9
4th 3rd 2nd 1st
digit digit digit digit
n.00 O]
Reserved (Do not change.)
: Reference
Current Control Method Selection Section
Pn009 0 Current control method 1 6.83
1 Current control method 2 e
: : Reference
Speed Detection Method Selection Section
0 Speed detection 1
6.8.5

1

Speed detection 2

Reserved (Do not change.)
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. < NEGID Range Ll Setting Enabled Rlesedien Section
o | Application Function Select | 5559 (1117 | — 0000 | After restart Setup -
Switch B
4th 3rd 2nd 1st
digit digit digit digit
n.
. 5 Reference
Parameter Display Selection Section
0 Setup parameters
2.3.1
1 All parameters
Pn00B Alarm Gr.2 Stop Method Selection Rggecrﬁgﬁe
0 Stops the motor by setting the speed reference to "0". 596
1 Same setting as Pn001.0 (Stops the motor by applying DB or by coasting). -
Power Supply Method for Three-phase SERVOPACK Rggﬁgrfe
0 Three-phase power supply 313
1 Single-phase power supply o
Reserved (Do not change.)
» | Application Function Select |5 1 111 - 0000 | After restart Setup 45.4
Switch C
4th 3rd 2nd 1st
digit digit digit digit
n.]
Selection of Test without a Motor
0 Disables test without a motor.
PNn00C 1 Enables test without a motor.
Reserved (Do not change.)
Encoder Type for Test without a Motor
0 Incremental linear scale
1 Absolute linear scale
Reserved (Do not change.)
o |Application Function Select | 5554 1901 | - 0000 | Immediately Setup -
Switch D
4th 3rd 2nd 1st
digit digit digit digit
n.
Reserved (Do not change.)
Pn00D Reserved (Do not change.)
Reserved (Do not change.)
. . . Reference
Overtravel Warning Detection Selection Section
0 Does not detect overtravel warning. 524
1 Detects overtravel warning. -
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
No. EEE NEWD Range Ui Setting Enabled Cheshes Section
Axis Address Selection (for
Pn010 2 UART/USB communications) 0000 to 007F - 0001 After restart Setup -
» | Application Function Select 0000 to 1111 - 0000 | After restart Setup -
Switch 80
4th 3rd 2nd 1st
digit digit digit digit
n.O]
Hall Sensor Selection
0 Enables selection.
1 Disables selection.
it 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.
Pn100 2 | Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning
Pn101 5 | Speed Loop Integral Time 15t 51200 | 0.01ms | 2000 | Immediately Tuning
Constant
Pn102 Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn103 Mass Ratio 0 to 20000 1% 100 Immediately Tuning 6.8.1
Pn104 2nd Speed Loop Gain 10 to 20000 0.1 Hz 400 Immediately Tuning
Pn105 o |?ndSpeed Loop Integral Time | 15 51500 | 0.01ms | 2000 | Immediately |  Tuning
Constant
Pn106 2 | 2nd Position Loop Gain 10 to 20000 0.1/s 400 Immediately Tuning
Pn109 2 |Feedforward Gain 0to 100 1% 0 Immediately Tuning
i ; 6.9.1
Pn10A | o |Fecdforward Filter Time 0106400 | 00ims | 0 | Immediately | Tuning
Constant
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. S NETL) Range CAllS Setting Enabled CEESIeEE Section
5 Apphcathn Function for Gain 0000 to 5334 _ 0000 B _ B
Select Switch
4th 3rd 2nd 1st
digit digit digit digit
n. O]
. . When e Reference
Mode Switch Selection Enabled Classification Section
0 Uses internal force reference as the condition
(Level setting: Pn10C).
1 Uses speed reference as the condition (Level
setting: Pnl181).
2 Uses acceleration as the condition (Level setting: Immediately Setup 6.9.5
Pn182).
Pn10B 3 Uses position error as the condition (Level setting:
Pnl0F).
4 No mode switch function available.
Speed Loop Control Method When Classification | Reference
Enabled Section
0 PI control
1 1-P control After restart Setup 6.94
2to 3 |Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn10C 2 | Mode Switch (force reference) 0 to 800 1% 200 Immediately Tuning
, B 1 ‘ . 6.9.5
Pn10F 2 | Mode Switch (position error) 0to 10000 | reference 0 Immediately Tuning
unit
Pn11F o |Position Integral Time 01050000 | 0.1ms 0 | Immediately |  Tuning 6.9.7
Constant
Pn121 2 | Friction Compensation Gain 10 to 1000 1% 100 Immediately Tuning
Pn122 » | 2nd Gain for Friction 10 to 1000 1% 100 | Immediately |  Tuning
Compensation
Friction Compensation o . .
Pn123 2 Cocfficient 0to 100 1% 0 Immediately Tuning 6.8.2
Friction Compensation -10000 to . .
Pn124 2 Frequency Correction 10000 0.1 Hz 0 Immediately Tuning
Friction Compensation Gain N . .
Pn125 2 . 1 to 1000 1% 100 Immediately Tuning
Correction
Pn131 2 | Gain Switching Time 1 0 to 65535 1 ms 0 Immediately Tuning
Pn132 2 | Gain Switching Time 2 0 to 65535 1 ms 0 Immediately Tuning 651
Pn135 2 | Gain Switching Waiting Time 1 | 0 to 65535 1 ms 0 Immediately Tuning o
Pn136 2 | Gain Switching Waiting Time 2| 0 to 65535 1 ms 0 Immediately Tuning
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
iz Nam nit : lassification :
No. =P ame Range 2 Setting Enabled GBI Section
Automatic Gain Changeover . .
2 Related Switch 1 0000 to 0052 - 0000 Immediately Tuning 6.8.1
4th 3rd 2nd 1st
digit digit digit digit
n.O
Gain Switching Selection Switch
0 Manual gain switching
Changes gain manually using external input signal (/G-SEL) .
Reserved (Do not change.)
2 Automatic gain switching pattern 1
Changes automatically 1st gain to 2nd gain when the switching condition A is satisfied.
Changes automatically 2nd gain to 1st gain when the switching condition A is not satisfied.
Pn139
Gain Switching Condition A
0 Positioning completion signal (/COIN) ON
1 Positioning completion signal (/COIN) OFF
2 Positioning near signal (/NEAR) ON
3 Positioning near signal (/NEAR) OFF
4 Position reference filter output = 0 and reference pulse input OFF
5 Position reference pulse input ON
Reserved (Do not change.)
Reserved (Do not change.)
Pn13D 2 | Current Gain Level 100 to 2000 1% 2000 Immediately Tuning 6.8.4
Model Following Control . .
2 Related Switch 0000 to 1121 0100 Immediately Tuning
4th 3rd 2nd 1st
digit digit digit digit
n.O
Model Following Control Selection
0 Does not use model following control.
1 Uses model following control.
Vibration Suppression Selection
0 Does not perform vibration suppression.
Pn140 o - -
1 Performs vibration suppression over the specified frequency.
2 Performs vibration suppression over two different kinds of frequencies.
. . . . " Reference
Vibration Suppression Adjustment Selection Section
0 Does not adjust vibration suppression automatically using utility function. 6.3.1,6.4.1,
1 Adjusts vibration suppression automatically using utility function. 6.5.1,6.7.1
Selection of Speed Feedforward (VFF) / Force Feedforward (TFF) Reference
0 Does not use model following control and speed/force feedforward together. 63.1. 641
1 Uses model following control and speed/force feedforward together. e
Pn141 2 | Model Following Control Gain | 10 to 20000 0.1/s 500 Immediately Tuning -
Pn142 o |Model Following Control Gain | 50,2000 | 0.1% | 1000 | Immediately | Tuning -
Compensation
Pn143 o | Model Following Control Bias | ¢, 10000 | 0.1% | 1000 | Immediately | Tuning -
(Forward Direction)

E Appendix

10-17



10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. S NETL) Range CAllS Setting Enabled CEESIeEE Section
Pn144 » |Model Following Control Bias | 10000 | 0.1% | 1000 | Immediately |  Tuning -
(Reverse Direction)
Pn145 » | Vibration Suppression 1 10102500 | 0.1Hz 500 | Immediately Tuning -
Frequency A
Vibration Suppression 1 . .
Pn146 2 10 to 2500 0.1 Hz 700 Immediately Tuning -
Frequency B
Model Following Control
Pn147 2 | Speed Feedforward 0 to 10000 0.1% 1000 Immediately Tuning -
Compensation
Pn148 2 élz‘ilnM"del Following Control |14 ¢ 50000 | 0.1/ 500 | Immediately |  Tuning -
Pn149 » | 2nd Model Following Control | 50,5000 | 0.1% | 1000 | Immediately |  Tuning -
Gain Compensation
Pn14A p | Vibration Suppression 2 10102000 | 0.1Hz 800 | Immediately Tuning -
Frequency
Pn14B | o | Yibration Suppression2 10 to 1000 1% 100 | Immediately |  Tuning -
Compensation
2 | Control Related Switch 0000 to 0011 — 0011 After restart Tuning -
4th 3rd 2nd 1st
digit digit digit digit
n.00 00 01
Model Following Control Type Selection Rgi::ﬁgﬁe
0 | Model Following Control 1 6.3.1,6.4.1,
1 | Model Following Control 2 6.5.1
Pn14F
Tuning-less Type Selection Rggecrﬁgﬁe
0 | Tuning-l 1
uning-less type 622
Tuning-less type 2
Reserved (Do not change.)
Reserved (Do not change.)
Anti-Resonance Control . . 6.3.1,6.4.1,
2 Related Switch 0000 to 0011 - 0010 Immediately Tuning 6.5.1,6.7.1
4th 3rd 2nd 1st
digit digit digit digit
n. O]
Anti-Resonance Control Selection
0 | Does not use anti-resonance control.
Pn160 1 Uses anti-resonance control.
Anti-Resonance Control Adjustment Selection
0 Does not adjust anti-resonance control automatically using utility function.
1 Adjusts anti-resonance control automatically using utility function.
Reserved (Do not change.)
Reserved (Do not change.)
Pn161 2 | Anti-Resonance Frequency 10 to 20000 0.1 Hz 1000 Immediately Tuning -
Pn162 » |Anti-Resonance Gain 1 to 1000 1% 100 | Immediately |  Tuning -
Compensation
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
No. EEE NEWD Range Ui Setting Enabled Cheshes Section
Pn163 2 | Anti-Resonance Damping Gain 0 to 300 1% 0 Immediately Tuning -
Pn164 | o |Anti-ResonanceFilterTime | 160501000 | 0.01ms | 0 | Immediately |  Tuning -
Constant 1 Compensation
Pn165 » |Anti-Resonance Filter Time | ;5001000 | 0.01ms | 0 | Immediately |  Tuning -
Constant 2 Compensation
5 Tuq1ng-1ess Function Related 0000 to 2411 _ 1401 _ B B
Switch
4th 3rd 2nd 1st
digit digit digit digit
n.[C]
Tuning-less Function Selection When Classification | Reference
9 Enabled Section
0 Disables tuning-less function.
After restart Setup 6.2
Enables tuning-less function.
Control Method during Speed Control When Classification | Reference
Pn170 9 >p Enabled Section
0 | Uses as speed control.
4 | Uses as speed control and uses the host controller for After restart Setup 6.2
position control.
. . When P Ref
Tuning-less Tuning Level Enabled | Classification g:;ﬁgr‘fe
Oto4 | Sets tuning-less tuning level. Immediately Setup 6.2
X When P Reference
Tuning-less Load Level Enabled Classification Section
Oto2 | Sets tuning-less load level. Immediately Setup 6.2
Pn181 2 Mode Switch (Speed 0 to 10000 1 mm/s 0 Immediately Tuning
Reference) 6.95
Pn182 2 | Mode Switch (Acceleration) 0 to 30000 1 mm/s? 0 Immediately Tuning
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
Size Name Units A Classification :
No. Range Setting Enabled Section
Position Control Reference
2 . . 0000 to 2236 - 0000 After restart Setup -
Form Selection Switch
4th 3rd 2nd 1st
digit digit digit digit
n. [l
Reference Pulse Form Reference
Section
0 Sign + Pulse train, positive logic
1 Forward + Reverse pulse train, positive logic
2 Two-phase pulse train with 90° phase differential (phase A + phase B) X1, positive logic
3 Two-phase pulse train with 90° phase differential (phase A + phase B) X2, positive logic 5.4.1
4 Two-phase pulse train with 90° phase differential (phase A + phase B) x4, positive logic
5 Sign + Pulse train, negative logic
6 Forward + Reverse pulse train, negative logic
. Reference
Pn200 L Clear Signal Form Section
0 Clears position error when the signal is at high level.
1 Clears position error at the rising edge of the signal. 540
2 Clears position error when the signal is at low level. o
3 Clears position error at the falling edge of the signal.
. Reference
Clear Operation Section
0 Clears position error at the baseblock (servomotor power OFF or alarm occurred).
Does not clear position error (possible to clear error counter only with CLR signal). 54.2
2 Clears position error when an alarm occurs.
. . Reference
Filter Selection Section
0 Uses reference input filter 1 for line driver signal (to 1 Mpps).
1 Uses reference input filter for open collector signal (to 200 kpps). 5.4.1
2 Uses reference input filter 2 for line driver signal (1 Mpps to 4 Mpps).
Position Control Function
2 . 0000 to 2210 - 0000 After restart Setup -
Switch
4th 3rd 2nd 1st
digit digit digit digit
n.[]
Reserved (Do not change.)
Position Control Option REEICTED
Section
0 V-REF not allocated
1 | Uses V-REF d feedforward i 69.3
ses V- as a speed feedforward input.
Pn207 P P
Reserved (Do not change.)
/COIN Output Timing Rl
Section
0 Outputs when the position error absolute value is the same or less than the
positioning completed width (Pn522).
1 Outputs when the position error absolute value is the same or less than the
positioning completed width (Pn522), and the reference after position reference 54.6
filtering is 0.
2 Outputs when the position error absolute value is the same or less than the
positioning completed width (Pn522), and the position reference input is 0.
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
No. EEE NEWD Range Ui Setting Enabled ClEefiteziien Section
Electronic Gear Ratio 1 to
Pn20E 4 (Numerator) 1073741824 1 4 After restart Setup "
Electronic Gear Ratio 1 to o
Pn210 4 (Denominator) 1073741824 1 1 After restart Setup
Position Reference Immediately
Pn216 2 | Acceleration/Deceleration 0 to 65535 0.1 ms 0 after the ser- Setup
Time Constant vomotor stops
: Tl 5.4.5
. mmediately
Pn217 2 Ave‘ra.lge Movement Time of 0 to 10000 0.1 ms 0 after the ser- Setup
Position Reference
vomotor stops
Pn218 2 Referen.ce Eulse Tnput 1 to 100 1 time 1 Immediately Setup 543
Multiplication
. 1 edge/
Pn281 2 | Encoder Output Resolution 1 to 4096 pitch 20 After restart Setup 5.3.7
Pn282 4 | Linear Scale Pitch 0.00 to 0.01 um 0 After restart Setup -
65536.00 ’
5.3.1
Pn300 2 | Speed Reference Input Gain 150 to 3000 0.01V 600 Immediately Setup 5.5.4
6.9.3
Pn305 Soft Start Acceleration Time 0 to 10000 1 ms 0 Immediately Setup 533
Pn306 Soft Start Deceleration Time 0 to 10000 1 ms Immediately Setup -
Pn307 2 Speed Reference Filter Time 0 to 65535 0.01 ms 40 Immediately Setup 534
Constant
2 | Vibration Detection Switch 0000 to 0002 - 0000 Immediately Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 O O
Vibration Detection Selection Rggegteigﬁe
0 Does not detect vibration.
Pn310 1 Outputs warning (A.911) when vibration is detected. 7.16
2 Outputs alarm (A.520) when vibration is detected.
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
Pn311 o | Vibration Detection 50 to 500 1% 100 | Immediately |  Tuning 7.16
Sensibility
Pn324 2 | Mass Calculating Start Level 0 to 20000 1% 300 Immediately Setup 6.3.2
Pn380 2 | Internal Set Speed 1 0 to 10000 1 mm/s 10 Immediately Setup
Pn381 2 | Internal Set Speed 2 0 to 10000 1 mm/s 20 Immediately Setup 5.6.1
Pn382 2 | Internal Set Speed 3 0 to 10000 1 mm/s 30 Immediately Setup
Pn383 2 |JOG Speed 0 to 10000 1 mm/s 50 Immediately Setup 7.3
Pn384 2 | Vibration Detection Level 0 to 5000 1 mm/s 10 Immediately Tuning 7.16
Pn385 2 | Motor Max. Speed 1 to 100 100 mm/s 50 After restart Setup 52.8
Pn400 2 | Force Reference Input Gain 10 to100 0.1V 30 Immediately Setup Zgé
Pn401 2 Force Reference Filter Time 0t0 65535 0.01 ms 100 Immediately Tuning 6.9.6
Constant
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. < NETL) Range CAllS Setting Enabled CEESIeEE Section
Pn404 2 | Forward External Force Limit 0 to 800 1% 100 Immediately Setup 5.8.2,
Pn405 2 | Reverse External Force Limit 0 to 800 1% 100 Immediately Setup 5.8.4
Pn406 2 | Emergency Stop Force 0 to 800 1% 800 Immediately Setup 524
2 | Force Related Function Switch | 0000 to 1111 - 0000 - - -
4th 3rd 2nd 1st
digit digit digit digit
n.Ol
1st Step Notch Filter Selection When Classification | Reference
Enabled Section
0 N/A
Immediately Setup 6.9.6
Uses st step notch filter for force reference.
o . When e Reference
Speed Limit Selection Enabled Classification Section
0 Uses the smaller of the maximum motor speed and
Pn408 the value of Pn480 as the speed limit value.
- After restart Setup 554
1 Uses the smaller of the overspeed detection speed
and the value of Pn480 as the speed limit value.
2nd Step Notch Filter Selection When | ciassification | REference
Enabled Section
0 N/A
Immediately Setup 6.9.6
1 Uses 2nd step notch filter for force reference.
L L . . . When e Reference
Friction Compensation Function Selection Enabled Classification Section
0 Disables friction compensation function.
— ; g Immediately Setup 6.8.2
1 Enables friction compensation function.
Pn409 2 | 1st Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning
Pn40A 2 | 1st Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning
Pn40B 2 | 1st Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
Pn40C 2 | 2nd Notch Filter Frequency 50 to 5000 1 Hz 5000 Immediately Tuning
Pn40D 2 | 2nd Notch Filter Q Value 50 to 1000 0.01 70 Immediately Tuning 6.9.6
Pn40E 2 | 2nd Notch Filter Depth 0 to 1000 0.001 0 Immediately Tuning
Pn40F o |2ndStep 2nd Force Reference | 0515000 | 1Hz | 5000 | Immediately |  Tuning
Filter Frequency
2nd Step 2nd Force Reference . .
Pn410 2 Filter Q Value 50 to 100 0.01 50 Immediately Tuning
Pn412 o |lstStep 2nd Force Reference |\ 65535 | 001ms | 100 | Immediately |  Tuning 6.8.1
Filter Time Constant
Pn415 2 | T-REF Filter Time Constant 0 to 65535 0.01 ms 0 Immediately Setup 553
Pn424 p |Force Limit at Main Circuit 0to 100 1% 50 | Immediately Setup
Voltage Drop 529
Release Time for Force Limit . -
Pn425 2 at Main Circuit Voltage Drop 0 to 1000 1 ms 100 Immediately Setup
Pn456 o | Sweep Force Reference 1 to 800 1% 15 | Immediately |  Tuning 7.21
Amplitude
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
No. =P T Range 2 Setting Enabled Cheshes Section
Notch Filter Adjustment 6.2.1
2 . 0000 to 0101 - 0101 Immediately Tuning 6.3.1
Switch
6.5.1
4th 3rd 2nd 1st
digit digit digit digit
n.
Notch Filter Adjustment Selection 1
0 Does not adjust 1st step notch filter automatically using utility function.
Pn460 1 Adjust 1st step notch filter automatically using utility function.
Reserved (Do not change.)
Notch Filter Adjustment Selection 2
0 Does not adjust 2nd step notch filter automatically using utility function.
1 Adjust 2nd step notch filter automatically using utility function.
Reserved (Do not change.)
Pn480 2 tsrf’)fed Limit during Force Con- | 10000 | 1 mm/s | 10000 | Immediately Setup 5.5.4
Pn4s1 2 g‘;li?l“ty Detection Speed Loop | 4 4,9000.0 | 0.1Hz | 400 | Immediately |  Tuning -
Pn482 o |Polarity Detection Speed Loop | 15451500 | 0.01ms | 3000 | Immediately |  Tuning -
Integral Time Constant
Pn483 Forward Force Limit 0 to 800 1% 30 Immediately Setup S8
Pn484 Reverse Force Limit 0 to 800 1% 30 Immediately Setup o
Pn485 2 ggleaeréty Detection Reference 0t0100 | Tmm/s | 20 | Immediately Setup -
Polarity Detection Reference . .
Pn486 2 Accel/Decel Time 0 to 100 1 ms 25 Immediately Tuning -
Pn487 2 Polarity D ctection Constant 0 to 300 1 ms 0 Immediately Tuning -
Speed Time
Pn488 2 Polgr_lty D.etectlon Reference 50 to 500 1 ms 100 Immediately Tuning -
Waiting Time
Pn48E Polarity Detection Range 1 to 65535 1 mm 10 Immediately Tuning -
Pn490 Polarity Detection Load Level 0 to 20000 1% 100 Immediately Tuning -
Polarity Detection o . .
Pn495 2 Confirmation Force Reference 0 to 200 1% 100 Immediately Tuning -
Pn498 2 Eolarlty Detection Allowable 0to 30 1 deg 10 Immediately Tuning -
rror Range
Pn506 2 Brake R.e ference - Servo OFF 0 to 50 10 ms 0 Immediately Setup
Delay Time .y
Waiting Time for Brake Signal . -
Pn508 2 When Motor Running 10 to 100 10 ms 50 Immediately Setup
Pn509 2 |instanancous Power CutHold | 551000 | 1ms 20 | Immediately Setup 527
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10 Appendix

10.2.2 Parameters

(cont'd)

Parameter
No.

Size

Name

Setting Factory When

Range Ll Setting Enabled

Classification

Reference
Section

Input Signal Selection 1

0000 to FFF1 - 2100 After restart

Setup

Pn50A

4th 3rd 2nd 1st

n.O

digit digit digit digit

Input Signal Allocation Mode

Reference
Section

0

Uses the sequence input signal terminals with the factory-set allocations.

1

Changes the sequence input signal allocation for each signal.

331

Servo ON (/S-ON) Signal Mapping

Signal Polarity: Normal; Servomotor power ON when ON (L-level)

Signal Polarity: Reverse; Servomotor power OFF when OFF (H-level)

Reference
Section

0

Active when CN1-40 input signal is ON (L-level).

Active when CN1-41 input signal is ON (L-level).

Active when CN1-42 input signal is ON (L-level).

Active when CN1-43 input signal is ON (L-level).

Active when CN1-44 input signal is ON (L-level).

Active when CN1-45 input signal is ON (L-level).

Active when CN1-46 input signal is ON (L-level).

Always active (fixed).

Not active (fixed).

Active when CN1-40 input signal is OFF (H-level).

Active when CN1-41 input signal is OFF (H-level).

Active when CN1-42 input signal is OFF (H-level).

Active when CN1-43 input signal is OFF (H-level).

Active when CN1-44 input signal is OFF (H-level).

Active when CN1-45 input signal is OFF (H-level).

M| mM[{O|O|@| >|o|loo|N|[o|o|b|w|[N| =

Active when CN1-46 input signal is OFF (H-level).

5.2.1

/P-CON Signal Mapping (P control when ON (L-level))

Reference
Section

OtoF

Same as Servo ON Signal (/S-ON) Mapping.

6.9.4

P-OT Signal Mapping (Forward run prohibited when OFF (H-level))

Reference
Section

Forward run allowed when CN1-40 input signal is ON (L-level).

Forward run allowed when CN1-41 input signal is ON (L-level).

Forward run allowed when CN1-42 input signal is ON (L-level).

Forward run allowed when CN1-43 input signal is ON (L-level).

Forward run allowed when CN1-44 input signal is ON (L-level).

Forward run allowed when CN1-45 input signal is ON (L-level).

Forward run allowed when CN1-46 input signal is ON (L-level).

Forward run prohibited.

Forward run allowed.

Forward run allowed when CN1-40 input signal is OFF (H-level).

Forward run allowed when CN1-41 input signal is OFF (H-level).

Forward run allowed when CN1-42 input signal is OFF (H-level).

Forward run allowed when CN1-43 input signal is OFF (H-level).

Forward run allowed when CN1-44 input signal is OFF (H-level).

Forward run allowed when CN1-45 input signal is OFF (H-level).

MM O|O| T >|o|lo|N|o|o|bdh|lw|NM|=~|O

Forward run allowed when CN1-46 input signal is OFF (H-level).

524

10-24



10.2 List of Parameters

(cont'd)

Parameter
No.

Size

Name

When
Enabled

Setting
Range

Factory

2 Setting

Classification

Reference
Section

Pn50B

Input Signal Selection 2

0000 to FFFF - 6543 After restart

Setup

4th 3rd 2nd 1st
digit digit digit digit

n.O

N-OT Signal Mapping (Reverse run prohibited when OFF (H-level))

Reference
Section

Reverse run allowed when CN1-40 input signal is ON (L-level).

Reverse run allowed when CN1-41 input signal is ON (L-level).

Reverse run allowed when CN1-42 input signal is ON (L-level).

Reverse run allowed when CN1-43 input signal is ON (L-level) .

Reverse run allowed when CN1-44 input signal is ON (L-level).

Reverse run allowed when CN1-45 input signal is ON (L-level).

Reverse run allowed when CN1-46 input signal is ON (L-level).

Reverse run prohibited.

Reverse run allowed.

Reverse run allowed when CN1-40 input signal is OFF (H-level).

Reverse run allowed when CN1-41 input signal is OFF (H-level).

Reverse run allowed when CN1-42 input signal is OFF (H-level).

Reverse run allowed when CN1-43 input signal is OFF (H-level).

Reverse run allowed when CN1-44 input signal is OFF (H-level).

Reverse run allowed when CN1-45 input signal is OFF (H-level).

Mmool w|>|lo|lo|N|lo|a|bh|lw|NM| 2O

Reverse run allowed when CN1-46 input signal is OFF (H-level).

524

/ALM-RST Signal Mapping
(Alarm reset when OFF (H-level) to ON (L-level))

Reference
Section

0

Active on the falling edge of CN1-40 input signal.

Active on the falling edge of CN1-41 input signal.

Active on the falling edge of CN1-42 input signal.

Active on the falling edge of CN1-43 input signal.

Active on the falling edge of CN1-44 input signal.

Active on the falling edge of CN1-45 input signal.

Active on the falling edge of CN1-46 input signal.

Reserved (Do not change.)

Not active (fixed).

Active on the rising edge of CN1-40 input signal.

Active on the rising edge of CN1-41 input signal.

Active on the rising edge of CN1-42 input signal.

Active on the rising edge of CN1-43 input signal.

Active on the rising edge of CN1-44 input signal.

Active on the rising edge of CN1-45 input signal.

MM OO|®@ >|lo|lw|N|o|o|bh|w| | =~

Active on the rising edge of CN1-46 input signal.

5.10.1

/P-CL Signal Mapping (Force Limit when ON (L-level))

Reference
Section

OtoF ‘ Same as Servo ON Signal (/S-ON) Mapping.

582

/N-CL Signal Mapping (Force Limit when ON (L-level))

Reference
Section

OtoF ‘ Same as Servo ON Signal (/S-ON) Mapping.

582
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10 Appendix

10.2.2 Parameters

(cont'd)
Par;rg.eter Size Name SR?:SS Units Fszct:tt; rg EY]V;S 2 d Classification Rggteigr?e
2 | Input Signal Selection 3 0000 to FFFF - 8888 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. 1
/SPD-D Signal Mapping Reference
(Refer to 5.6 Internal Set Speed Control.) Section
0 Active when CN1-40 input signal is ON (low level).
1 Active when CN1-41 input signal is ON (low level).
2 Active when CN1-42 input signal is ON (low level).
3 Active when CN1-43 input signal is ON (low level).
4 Active when CN1-44 input signal is ON (low level).
5 Active when CN1-45 input signal is ON (low level).
6 Active when CN1-46 input signal is ON (low level).
7 Reserved (Do not change.)
8 Not active (fixed). 361
9 Active when CN1-40 input signal is OFF (high level).
Pn50C A Active when CN1-41 input signal is OFF (high level).
B Active when CN1-42 input signal is OFF (high level).
Cc Active when CN1-43 input signal is OFF (high level).
D Active when CN1-44 input signal is OFF (high level).
E Active when CN1-45 input signal is OFF (high level).
F Active when CN1-46 input signal is OFF (high level).
/SPD-A Signal Mapping Reference
(Refer to 5.6 Internal Set Speed Control.) Section
OtoF ‘ Same as /SPD-D Signal Mapping. 5.6.1
/SPD-B Signal Mapping Reference
(Refer to 5.6 Internal Set Speed Control.) Section
OtoF ‘ Same as /SPD-D Signal Mapping. 5.6.1
/C-SEL Signal Mapping (Control method change when ON (L-level)) Rgf:gggse
OtoF ‘ Same as /SPD-D Signal Mapping. 5.7.1
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory I Reference
iz Nam nit : lassification ;
No. =P ame Range 2 Setting GBI Section
2 | Input Signal Selection 4 0000 to FFFF - 8888 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0OJ 00 O
/ZCLAMP Signal Mapping (Zero clamp when ON (L-level)) Rggecrggrfe
0 Active when CN1-40 input signal is ON (L-level).
1 Active when CN1-41 input signal is ON (L-level).
2 Active when CN1-42 input signal is ON (L-level).
3 Active when CN1-43 input signal is ON (L-level).
4 Active when CN1-44 input signal is ON (L-level).
5 Active when CN1-45 input signal is ON (L-level).
6 Active when CN1-46 input signal is ON (L-level).
7 Always active (fixed).
il 53.5
8 Not active (fixed).
9 Active when CN1-40 input signal is OFF (H-level).
Pn50D A Active when CN1-41 input signal is OFF (H-level).
B Active when CN1-42 input signal is OFF (H-level).
(¢} Active when CN1-43 input signal is OFF (H-level).
D Active when CN1-44 input signal is OFF (H-level).
E Active when CN1-45 input signal is OFF (H-level).
F Active when CN1-46 input signal is OFF (H-level).
/INHIBIT Signal Mapping (Reference pulse inhibit when ON (L-level)) Rggecrtziegse
OtoF ‘ Same as /ZCLAMP Signal Mapping. 54.8
/G-SEL1 Signal Mapping (Gain change when ON (L-level)) Rg;egﬁgﬁe
OtoF | Same as /ZCLAMP Signal Mapping. 6.9.6
/P-DET Signal Mapping (Polarity detection starts when ON (L-level)) Rggegﬁgrfe
OtoF ‘ Same as /ZCLAMP -
2 ‘ Output Signal Selection 1 ‘ 0000 to 3333 ‘ - ‘ 3211 ‘ After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.0O0 O O
Positioning Completion Signal Mapping (/COIN) Rgfere.’”ce
ection
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 output terminal. 546
2 Outputs the signal from CN1-27, -28 output terminal. o
3 Outputs the signal from CN1-29, -30 output terminal.
Pn50E
Speed Coincidence Detection Signal Mapping (/V-CMP) Rg?gggﬁe
Oto3 ‘ Same as /COIN Signal Mapping. 5.3.8
Servomotor Movement Detection Signal Mapping (/TGON) Rgg?:ﬁe
Oto3 ‘ Same as /COIN Signal Mapping. 5.10.3
. . Reference
Servo Ready Signal Mapping (/S-RDY) Section
Oto3 ‘ Same as /COIN Signal Mapping. 5.104

E Appendix

10-27



10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. S NETL) Range CAllS Setting Enabled CEESIeEE Section
2 | Output Signal Selection 2 0000 to 3333 - 0000 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. Ol
Force Limit Detection Signal Mapping (/CLT) Rggggﬁe
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 output terminal. 585
2 Outputs the signal from CN1-27, -28 output terminal. o
3 Outputs the signal from CN1-29, -30 output terminal.
Pn50F
Speed Limit Detection Signal Mapping (/VLT) Rg?;teigﬁe
Oto3 ‘ Same as /CLT Signal Mapping. 5.54
Brake Signal Mapping (/BK) Reference
Oto3 | Same as /CLT Signal Mapping. 5.2.5
Warning Signal Mapping (/WARN) Rgfgggﬁe
Oto3 | Same as /CLT Signal Mapping. 5.10.2
2 | Output Signal Selection 3 ‘ 0000 to 0333 ‘ - ‘ 0000 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.l
Near Signal Mapping (/NEAR) Rggﬁgge
0 Disabled (the above signal is not used.)
1 Outputs the signal from CN1-25, -26 terminal. 547
Pn510 2 Outputs the signal from CN1-27, -28 terminal. o
3 Outputs the signal from CN1-29, -30 terminal.
Reserved (Do not change.)
Reference Pulse Input Multiplication Switching Output Signal Mapping Reference
(/PSELA) Section
Oto3 | Same as /NEAR Signal Mapping. 543
Reserved (Do not change.)
2 |Input Signal Selection 5 ‘ 0000 to FFFF ‘ - ‘ 8888 | After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n. ]
Reserved (Do not change.)
Pn511
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
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10.2 List of Parameters

(cont'd)
Parameter | . Setting . Factory When o Reference
No. EEE NEWD Range Ui Setting Enabled ClEefiteziien Section
2 | Output Signal Inverse Setting 0000 to 0111 - 0000 After restart Setup 332
4th 3rd 2nd 1st
digit digit digit digit
n.]
Output Signal Inversion for CN1-25 or -26 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Pn512 Output Signal Inversion for CN1-27 or -28 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Output Signal Inversion for CN1-29 or -30 Terminal
0 Does not inverse outputs.
1 Inverses outputs.
Reserved (Do not change.)
2 ‘ Output Signal Selection 4 ‘ 0000 to 0333 ‘ - ‘ 0000 ‘ After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.d
Reserved (Do not change.)
Pn513

Reserved (Do not change.)

Reserved (Do not change.)

Reserved (Do not change.)
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10 Appendix

10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. < NEGID Range Ll Setting Enabled Rlesedien Section
2 | Input Signal Selection 6 0000 to FFFF - 8888 After restart Setup -
4th 3rd 2nd 1st
digit digit digit digit
n.]
Reserved (Do not change.)
Reference Pulse Input Multiplication Switching Input Signal Mapping (/PSEL) Rsef:‘;t‘?gﬁe
0 Active when CN1-40 input signal is ON (low level).
1 Active when CN1-41 input signal is ON (low level).
2 Active when CN1-42 input signal is ON (low level).
3 Active when CN1-43 input signal is ON (low level).
4 Active when CN1-44 input signal is ON (low level).
Pn515 5 Active when CN1-45 input signal is ON (low level).
n 6 Active when CN1-46 input signal is ON (low level).
7 Always active (fixed).
543
8 Not active (fixed).
9 Active when CN1-40 input signal is OFF (high level).
A Active when CN1-41 input signal is OFF (high level).
B Active when CN1-42 input signal is OFF (high level).
C Active when CN1-43 input signal is OFF (high level).
D Active when CN1-44 input signal is OFF (high level).
E Active when CN1-45 input signal is OFF (high level).
F Active when CN1-46 input signal is OFF (high level).
Reserved (Do not change.)
Reserved (Do not change.)
Pn517 2 | Reserved (Do not change.) - - 0000 - - -
Pn51E 2 El"gcisesvlzle Position Error Warn- |4 109 1% 100 | Immediately Setup 9.2.1
. . 1
Excessive Position Error Alarm 1to . 6.1.4
Pn520 4 Level 1073741823 refﬁfﬁ?ce 5242880 | Immediately Setup 911
0to !
Pn522 4 | Positioning Completed Width 1073741824 reference 7 Immediately Setup 5.4.6
unit
1to !
Pn524 4 | NEAR Signal Width reference | 1073741824 | Immediately Setup 54.7
1073741824 unit
. . 1
Pn526 4 EZ\C/;S 2;2;(\);?(1%1\1] Error Alarm 107317201 823 referqnce 5242880 | Immediately Setup
unit 6.1.4
Pn528 | 2 El’gis:gf osition Brror Warm- | 1010 100 1% 100 | Immediately |  Setup
Pn52B 2 | Overload Warning Level 1 to 100 1% 20 Immediately Setup
Derating of Base Current at 0 5.2.10
Pn52C 2 Detecting Overload of Motor 10 to 100 1% 100 After restart Setup
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(cont'd)
Parameter | . Setting . Factory When o Reference
No. =P T Range 2 Setting Enabled Cheshes Section
Pn52F 2 | Monitor Display at Power ON | 0000 to OFFF - OFFF | Immediately Setup 8.9
Program JOG Operation _ .
2 Related Switch 0000 to 0005 0000 Immediately Setup 7.5
4th 3rd 2nd 1st
digit digit digit digit
n.00 00 O
Program JOG Operation Switch
0 (Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
1 (Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
2 (Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
(Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
Pn530 3 (Waiting time Pn535 — Reverse movement Pn531) X Number of movements Pn536
(Waiting time Pn535 — Forward movement Pn531) X Number of movements Pn536
4 (Waiting time Pn535 — Forward movement Pn531 — Waiting time Pn535 —
Reverse movement Pn531) X Number of movements Pn536
5 (Waiting time Pn535 — Reverse movement Pn531 — Waiting time Pn535 —
Forward movement Pn531) X Number of movements Pn536
Reserved (Do not change.)
Reserved (Do not change.)
Reserved (Do not change.)
1
Program JOG Movement 1to .
Pn531 4 Distance 1073741824 reflel;ei?ce 32768 | Immediately Setup
Program JOG Acceleration/ .
Pn534 2 Deceleration Time 2 to 10000 1 ms 100 Immediately Setup 75
Pn535 2 | Program JOG Waiting Time 0 to 10000 1 ms 100 Immediately Setup
Number of Times of Program . .
Pn536 2 JOG Movement 0 to 1000 1 time 1 Immediately Setup
Analog Monitor 1 Offset -10000 to .
Pn550 2 Voltage 10000 0.1V 0 Immediately Setup
Analog Monitor 2 Offset -10000 to .
Pn551 2 Voltage 10000 0.1V 0 Immediately Setup 1
Analog Monitor Magnification -10000 to . o
Pn552 2 (x1) 10000 %0.01 100 Immediately Setup
Analog Monitor Magnification -10000 to .
Pn553 2 x2) 10000 x0.01 100 Immediately Setup
Pn560 2 &fi‘;i‘lmed Vibration Detection | 35 0.1% 400 | Immediately Setup 6.7.1
Pn561 2 | Overshoot Detection Level 0 to 100 1% 100 Immediately Setup gi}
Pn580 2 | Zero Clamp Level 0 to 10000 1 mm/s 10 Immediately Setup 535
Pn581 2 | Zero Speed Level 1 to 10000 1 mm/s 20 Immediately Setup 5.10.3
Speed Coincidence Signal .
Pn582 2 Output Width 0to 100 1 mm/s 10 Immediately Setup 5.3.8
Pn583 2 Ezf};f Reference Output Speed | 10000 | 1mm/s | 10 | Immediately Setup 525
Pn584 2 | Speed Limit Level at Servo ON | 0 to 10000 1 mm/s 10000 | Immediately Setup 6.1.4
Pn585 | 2 gg;ifiam JOG Movement 11010000 | 1mm/s | 50 | Immediately |  Setup 75

E Appendix
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10.2.2 Parameters

(cont'd)
Parameter | .. Setting . Factory When I Reference
No. S NETL) Range CAllS Setting Enabled CEESIeEE Section
- P o
Pn586 2 MoFor Running Air-cooling 0to 100 1%/ 0 Immediately Setup -
Ratio maxvel
» |Polarity Detection for Abso- | 5564 001 | - 0000 | Immediately Setup -
lute Scale Selection
4th  3rd 2nd 1st
digit digit digit digit
n.O10 0O It
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.)
Regenerative Resistor Depends on .
Pn600 2 ) SERVOPACK | 10 W 0 Immediately Setup 3.6.2
Capacity C )
apacity
Pn601 2 | Reserved (Do not change.) - - 0 - - -
#1. Normally set to "0." When using an external regenerative resistor, set the capacity (W) of the regenerative resistor.
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10.3 List of Monitor Displays

10.3 List of Monitor Displays

The following list shows the available monitor displays.

Parameter

No Description Unit
Un000 Motor moving speed mm/s
Un001 Speed reference mm/s
Un002 Internal force reference (in percentage to the rated force) %
. Electric angle 1 (number of linear-scale pulses from polarity .
3 x4
Un003 origin: decimal display) linear scale pulse
Un004 Electric angle 2 (from polarity origin (electric angle)) deg
unoos™ Input signal monitor -
Un006 2 Output signal monitor -
Un007" Input reference pulse speed (valid only in position control) mm/s
Uno0o8™® Position error amount (valid only in position control) reference unit
Accumulated load ratio (in percentage to the rated force: effec- |,
Un009 . . %
tive force in cycle of 10 seconds)
Regenerative load ratio (as a percentage of the processable
Un00OA 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- | %
p g p p
played in cycle of 10 seconds)
Un00C™ "> | Input reference pulse counter reference unit
Un00D™3 Feedback pulse counter linear scale pulse™
Un010 Allowable motor maximum speed and encoder output resolu- |
tion
Un011 Hall sensor signal -
Un012 Total operation time 100 ms
Uno13™ Feedback pulse counter reference unit
Un014 Effective gain monitor (gain settings 1 = 1, gain settings 2 =2) | —
Un015 Safety 1/0 signal monitor -
Un020 Motor rated speed mm/s
Un021 Motor maximum speed mm/s
Installation environment monitor
Un022'6 (Operation conditions in various environments can be moni- | %
tored.)
Un084 Linear scale pitch (Scale pitch = Un084 x 109083 [pm)]) -
Un085 Linear scale pitch index (Scale pitch = Un084 x 10V [pm]) |-

#1. For details, refer to 8.6 Monitoring Input Signals.

*2.  For details, refer to 8.7 Monitoring Output Signals.

%3, For details, refer to 8.3 Reading 32-bit Data in Decimal Displays.

#4. For details, refer to 5.4.4 Electronic Gear.

*5. If the reference pulse input multiplication switching function is enabled, the reference pulse will be multiplied by n to
obtain the reference. This function is supported by software version 001 A or later.

#6. The monitor Un022 can be used only with SGDV-OOOOOOB SERVOPACKSs. For details, refer to 2 Installation
of 3-V Series USER’S MANUAL, Setup, Linear Motor (No.: SIEP S800000 44).

E Appendix
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10.4 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.

Parameter Zae(t::i?\ '3' Name E\r/'nvahtﬁg d
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 0000 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
Pn010 0001 égg ?jriiii:iscﬂggggl (for UART/ After restart
Pn080 0000 ?gplication Function Select Switch After restart
Pn100 400 Speed Loop Gain Immediately
Pn101 2000 Speed Loop Integral Time Constant | Immediately
Pn102 400 Position Loop Gain Immediately
Pn103 100 Mass Ratio Immediately
Pn104 400 2nd Speed Loop Gain Immediately
Pn105 2000 2nd Speed Loop Integral Time Con- Tmmediately

stant
Pn106 400 2nd Position Loop Gain Immediately
Pn109 0 Feedforward Gain Immediately
Pn10A 0 Feedforward Filter Time Constant Immediately
Pn10B 0000 Application Function for Gain Select _

Switch
Pn10C 200 Mode Switch (force reference) Immediately
Pn10F 0 Mode Switch (position error) Immediately
Pn11F 0 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 zr(;:rt;(zrtll 0Cnompensation Frequency Immediately
Pn125 100 Egigtion Compensation Gain Correc- Tmmediately
Pn131 0 Gain Switching Time 1 Immediately
Pn132 0 Gain Switching Time 2 Immediately
Pn135 0 Gain Switching Waiting Time 1 Immediately
Pn136 0 Gain Switching Waiting Time 2 Immediately
Pn139 0000 ?\;Jlti(t)cmhaltic Gain Changeover Related Tmmediately
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10.4 Parameter Recording Table

E Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn13D 2000 Current Gain Level Immediately
Pn140 0100 Model Following Control Related Immediately
Switch
Pn141 500 Model Following Control Gain Immediately
Pn142 1000 ModellF ollowing Control Gain Com- Immediately
pensation
Model Following Control Bias .
Pn143 1000 (Forward Direction) Immediately
Pn144 1000 Model Foll(.)wm_g Control Bias Immediately
(Reverse Direction)
Pn145 500 Vibration Suppression 1 Frequency A | Immediately
Pn146 700 Vibration Suppression 1 Frequency B | Immediately
Model Following Control Speed .
S 1000 Feedforward Compensation Immediately
Pn148 500 2nd Model Following Control Gain Immediately
Pn149 1000 2nd Model followmg Control Gain Immediately
Compensation
Pn14A 800 Vibration Suppression 2 Frequency Immediately
Pn14B 100 t\i/:)lr)lratlon Suppression 2 Compensa- Immediately
Pn14F 0011 Control Related Switch After restart
Pn160 0010 Ant}-Resonance Control Related Immediately
Switch
Pn161 1000 Anti-Resonance Frequency Immediately
Pn162 100 Anti-Resonance Gain Compensation | Immediately
Pn163 0 Anti-Resonance Damping Gain Immediately
Pn164 0 Anti-Resonance Flhlter Time Con- Immediately
stant 1 Compensation
Pn165 0 Anti-Resonance Fl.lter Time Con- Tmmediately
stant 2 Compensation
Pn170 1401 Tuning-less Function Related Switch -
Pn181 0 Mode Switch (Speed Reference) Immediately
Pn182 0 Mode Switch (Acceleration) Immediately
Pn200 0000 P0s1t19n Conyrol Reference Form After restart
Selection Switch
Pn207 0000 Position Control Function Switch After restart
Pn20E 4 Electronic Gear Ratio (Numerator) After restart
Pn210 1 Electronic Gear Ratio (Denominator) | After restart
- . Immediately
Pn216 0 Position Referqnce Acceleration/ after the
Deceleration Time Constant
motor stops
. . Immediately
Pn217 0 Average Movement Time of Position after the
Reference
motor stops
Pn218 1 Reference Pulse Input Multiplication | Immediately
Pn281 20 Encoder Output Resolution After restart
Pn282 0 Linear Scale Pitch After restart
Pn300 600 Speed Reference Input Gain Immediately
Pn305 0 Soft Start Acceleration Time Immediately
Pn306 0 Soft Start Deceleration Time Immediately
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(cont'd)
Parameter Zae(t::i?\ '3' Name E\r/'nvahtﬁg d

Pn307 40 SStp;flid Reference Filter Time Con- Immediately
Pn310 0000 Vibration Detection Switch Immediately
Pn311 100 Vibration Detection Sensibility Immediately
Pn324 300 Mass Calculating Start Level Immediately
Pn380 10 Internal Set Speed 1 Immediately
Pn381 20 Internal Set Speed 2 Immediately
Pn382 30 Internal Set Speed 3 Immediately
Pn383 50 JOG Speed Immediately
Pn384 10 Vibration Detection Level Immediately
Pn385 50 Motor Max. Speed After restart
Pn400 30 Force Reference Input Gain Immediately
Pn401 100 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 Ist Notch Filter Frequency Immediately
Pn40A 70 1st Notch Filter Q Value Immediately
Pn40B 0 Ist Notch Filter Depth Immediately
Pn40C 5000 2nd Notch Filter Frequency Immediately
Pn40D 70 2nd Notch Filter Q Value Immediately
Pn40E 0 2nd Notch Filter Depth Immediately
Pn40F 5000 I%?gqi;eé)cind Force Reference Filter Immediately
Pn410 50 én;ilasltleg) 2nd Force Reference Filter Tmmediately
Pna12 100 "ll“in Set%)oilsl'i Il:torce Reference Filter Tmmediately
Pn415 0 T-REF Filter Time Constant Immediately
Pn424 50 g(;gcpe Limit at Main Circuit Voltage Immediately
Pna2s 100 Release Time for Force Limitat Main | 1oy
Pn456 15 Sweep Force Reference Amplitude Immediately
Pn460 0101 Notch Filter Adjustment Switch Immediately
Pn480 10000 Speed Limit during Force Control Immediately
Pn481 400 Polarity Detection Speed Loop Gain | Immediately
Pn482 3000 Ig’ :’;f‘?gfgfﬁgﬁl tSpeed Loop Inte- |y diately
Pn483 30 Forward Force Limit Immediately
Pn484 30 Reverse Force Limit Immediately
Pn485 20 Polarity Detection Reference Speed | Immediately
Pn486 25 E(;l:;lit%gztection Reference Accel/ Immediately
Pn487 0 Polarity Detection Constant Speed Tmmediately

Time
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E Appendix

(cont'd)
Factory When
Parameter Setting Name Enabled
Pn48s 100 Polar;ty Detection Reference Wait- Immediately
ing Time
Pn48E 10 Polarity Detection Range Immediately
Pn490 100 Polarity Detection Load Level Immediately
Pn495 100 Polarity Detection Confirmation Immediately
Force Reference
Pn498 10 Polarity Detection Allowable Error Tmmediately
Range
Pn506 0 B.rake Reference - Servo OFF Delay Immediately
Time
Pn508 50 Waiting Tlmf: for Brake Signal When Immediately
Motor Running
Pn509 20 Instantaneous Power Cut Hold Time | Immediately
Pn50A 2100 Input Signal Selection 1 After restart
Pn50B 6543 Input Signal Selection 2 After restart
Pn50C 3888 Input Signal Selection 3 After restart
Pn50D 8888 Input Signal Selection 4 After restart
Pn50E 3211 Output Signal Selection 1 After restart
Pn50F 0000 Output Signal Selection 2 After restart
Pn510 0000 Output Signal Selection 3 After restart
Pn511 8888 Input Signal Selection 5 After restart
Pn512 0000 Output Signal Inverse Setting After restart
Pn513 0000 Output Signal Selection 4 After restart
Pn515 3888 Input Signal Selection 6 After restart
Pn517 0000 Reserved -
Pn51E 100 Excessive Position Error Warning Immediately
Level
Pn520 5242880 Excessive Position Error Alarm Tmmediately
Level
Pn522 7 Positioning Completed Width Immediately
Pn524 1073741824 NEAR Signal Width Immediately
Excessive Position Error Alarm .
Pn526 5242880 Level at Servo ON Immediately
Excessive Position Error Warning .
Pn528 100 Level at Servo ON Immediately
Pn52B 20 Overload Warning Level Immediately
Derating of Base Current at Detecting
Pn52C 100 Overload of Motor After restart
Pn52F OFFF Monitor Display at Power ON Immediately
Pn530 0000 Program JOG Operation Related Immediately
Switch
Pn531 32768 Program JOG Movement Distance Immediately
Pn534 100 Brogrgm JOG Acceleration/Decelera- Immediately
tion Time
Pn535 100 Program JOG Waiting Time Immediately
Pn536 1 Number of Times of Program JOG Tmmediately
Movement
Pn550 0 Analog Monitor 1 Offset Voltage Immediately
Pn551 Analog Monitor 2 Offset Voltage Immediately
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(cont'd)
Parameter Zae(t::i?\ 'g Name E\r/'nvahtﬁg d
Pn552 100 Analog Monitor Magnification (x1) | Immediately
Pn553 100 Analog Monitor Magnification (x2) | Immediately
Pn560 400 Remained Vibration Detection Width | Immediately
Pn561 100 Overshoot Detection Level Immediately
Pn580 10 Zero Clamp Level Immediately
Pn581 20 Zero Speed Level Immediately
Pn582 10 \S)&Il)iiﬁﬁ Coincidence Signal Output Immediately
Pn583 10 Brake Reference Output Speed Level | Immediately
Pn584 10000 Speed Limit Level at Servo ON Immediately
Pn585 50 Program JOG Movement Speed Immediately
Pn586 0 Motor Running Air-cooling Ratio Immediately
Pn587 0000 golarit.y Detection for Absolute Scale Immediately
election

Pn600 Regenerative Resistor Capacity Immediately
Pn601 0 Reserved -
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